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PROJECTION SCREENS
GENERAL
SUMMARY
Section includes the following:
Adjust list below to suit Project.
Front-projection screens.
Rear-projection screens.
DEFINITIONS
Gain:  Ratio of light reflected from or refracted by screen material to that reflected perpendicularly from a magnesium carbonate surface as determined per FS GG-S-00172D(1).
Half-Gain Angle:  The angle, measured from the axis of the screen surface, to the most central position on perpendicular plane through the horizontal centerline of the screen where the gain is half of the peak gain.
ACTION SUBMITTALS
Product Data:  For each type of screen specified.
Retain paragraph below if Shop Drawings are needed to understand relationships with adjoining work.
Shop Drawings:  Show layout and types of projection screens.  Include the following:
Edit list below to suit screens specified and to suit Project.
Location of screen centerline relative to ends of screen case.
Location of wiring connections.
Location of seams in viewing surfaces.
Connections to suspension systems for pendant- and recess-mounted screens.
Anchorage details.
Details of juncture of exposed surfaces with adjacent finishes.
Frame details.
Accessories.
Delete below if no electrically operated screens.
Wiring Diagrams:  For electrically operated units.
QUALITY ASSURANCE
Source Limitations:  Obtain projection screens through one source from a single manufacturer.  Obtain each screen as a complete unit, including necessary mounting hardware and accessories.
Coordination of Work:  Coordinate layout and installation of projection screens with other construction supported by, or penetrating through, ceilings, including light fixtures, HVAC equipment, fire-suppression system, and partitions.
DELIVERY, STORAGE, AND HANDLING
Do not deliver projection screens until building is enclosed, other construction within spaces where screens will be installed is substantially complete, and installation of screens is ready to begin.
Delete paragraphs below if no rear-projection screens.
Store rear-projection screens as recommended in manufacturer's written instructions and in manufacturer's protective packages until time of installation.
Protect surfaces of rear-projection screens from damage due to abrasion, dust, and other conditions.
PRODUCTS
MANUFACTURERS
In other Part 2 articles where titles below introduce lists, the following requirements apply for product selection:
Products:  Subject to compliance with requirements, provide one of the products specified.
Or Equal: Where products are specified by manufacturers name and accompanied by the term “or equal”, comply with provisions in Division 01 Section “Product Requirements”, Part 2 “Product Substitutions” Article. Specific procedures must be followed before use of an unnamed product or manufacturer.
FRONT-PROJECTION SCREENS
Delete this Article if Project has only rear-projection screens.
Material and Viewing Surface of Front-Projection Screens:  Provide screens manufactured from mildew- and flame-resistant fabric of type indicated for each type of screen specified and complying with the following requirements:
Select 1 of 3 subparagraphs below or, if more than 1 type is used, indicate locations of each on Drawings or in a schedule.  Surface below gives sharp image at wide viewing angle (half-gain angle of 60-plus degrees), but poor brightness (gain of 0.9 to 1.0).
Matte-white viewing surface with gain characteristics complying with FS GG-S-00172D(1) for Type A screen surface.
Surface below gives bright image (gain of 2 to 2.5) over narrow viewing angle (half-gain angle of 15 to 20 degrees).
Glass-beaded viewing surface with gain characteristics complying with FS GG-S-00172D(1) for Type C screen surface.
Only Da-Lite Screen offers screen meeting requirement below.
Provide washable, glass-beaded viewing surface.
Surface below gives bright images over moderate-to-wide viewing angles.  Higher gain usually relates to narrower viewing angle.
Reflective viewing surface, matte silver, silver lenticular, pearlescent, or high-gain matte neutral, with the following gain characteristics:
Select 1 of 4 below.  First is for wide-angle use; second is best for multipurpose screen; third is for low projector light output, such as video projection; fourth is primarily for 3-D projection.
Peak gain of 1.3 to 1.5, and half-gain angle of at least 35 degrees.
Peak gain of 2.0, and half-gain angle of at least 25 degrees.
Peak gain of 2.5 to 3.2, and half-gain angle of at least 20 degrees.
Peak gain of 4.0, and half-gain angle of at least 15 degrees.
Retain 1 of 3 subparagraphs below.  Glass-fiber fabric is available from Bretford Manufacturing, Da-Lite, and Draper Shade & Screen.  Proprietary fabric is only available from Bretford.  Polyvinyl fabric is only available from Stewart Filmscreen.  Both proprietary fabric and polyvinyl fabric allow seamless construction where size of screen required exceeds lengths available in glass fiber.
Material:  Vinyl-coated glass-fiber fabric.
Material:  Seamless woven-cloth proprietary fabric with a glass-fiber base.
Material:  Seamless polyvinyl fabric.
Mildew Resistance:  Provide mildew-resistant screen fabrics as determined by FS 191A/5760.
Fire-Test-Response Characteristics:  Provide projection-screen fabrics identical to materials that have been tested for flame resistance in accordance with both small- and large-scale tests of NFPA 701.
Delete subparagraph below if seamless construction is available in sizes indicated from manufacturers selected and is required throughout Project.
Seams:  Where length of screen indicated exceeds maximum length produced without seams in fabric specified, provide screen with horizontal seam placed as follows:
Retain 1 of 3 below.  Verify available sizes with manufacturers selected.  If retaining third requirement, indicate location on Drawings or insert here.
At top of screen at juncture between extra drop length and viewing surface.
At bottom of screen at juncture between extra drop length and viewing surface.
In location indicated.
Retain subparagraph below after verifying availability in sizes indicated and type of viewing surface specified.
Seamless Construction:  Provide screens in sizes indicated without seams.
Edge Treatment:  Black masking borders.
Delete subparagraph above or below.  Some manufacturers automatically provide black masking borders on rectangular viewing surfaces, unless otherwise indicated.
Edge Treatment:  Without black masking borders.
Delete subparagraph below if not required.  Indicate extent of drop length on Drawings or in a schedule.
Provide extra drop length of dimension indicated to comply with the following requirements for fabric color and location of drop length:
Color:  Same as viewing surface.
Color:  Black.
Retain one color above and one location below.  Generally, locate extra drop length at top unless its purpose is to cover some object behind screen that would distract viewers.
Location:  At top of screen.
Location:  At bottom of screen.
Insert size here if uniform throughout Project or, if more than one size is required, indicate on Drawings or in a schedule.
Size of Viewing Surface:  As indicated.
Manually Operated Screens:  Provide manufacturer's standard spring-roller-operated units designed and fabricated for wall or ceiling installation and consisting of case, screen, mounting accessories, and other components necessary for a complete installation.
Screen Case:  Fabricated in 1 piece from steel sheet not less than 0.0299 inch, with flat back design and vinyl covering or baked-enamel finish.  Provide end caps with integral roller brackets and universal mounting brackets, finished to match end caps, for wall or ceiling mounting.
Screen Mounting:  Top edge securely anchored to a 3-inch- diameter, rigid steel spring roller; bottom edge formed into a pocket holding a tubular metal slat, with ends of slat protected by plastic caps, and saddle and pull attached to slat by screws.
Insert other types and options as required.
Electrically Operated Screens, General:  Provide manufacturer's standard UL-labeled units consisting of case, screen, motor, controls, mounting accessories, and other components necessary for a complete installation.  Remotely control operation of each screen to comply with the following:
Single-Station Control:  3-position control switch with metal device box and cover plate for flush wall mounting and for connection to 120-V, ac power supply.
Provide key-operated switch.
Select subparagraph above or below.  Manufacturer normally provides one remote switch with below, unless more are indicated.  Show switch locations on Drawings.
Multistation Control:  Low-voltage control system consisting of a control unit with 24-V power supply and remote, 3-button or 3-position switches at locations indicated with metal device boxes and cover plates for flush wall mounting.
Provide locking cover plates for switches.
Either above or below helps control tampering; below inactivates remote control and switches.
Provide key-operated power-supply switch.
Delete below if not required.  Revise if radio-frequency remote is required.
Provide infrared remote control consisting of battery-powered transmitter and receiver for use with low-voltage control system.
Motor:  Provide either motor in roller or end-mounted motor.
Retain subparagraph above with subparagraphs below or delete above and select one motor below.
Motor in Roller:  Instant-reversing motor of size and capacity recommended by screen manufacturer with permanently lubricated ball bearings, automatic thermal-overload protection, and preset limit switches to automatically stop screen in up and down positions, and positive-stop action to prevent coasting.  Mount motor inside roller with vibration isolators to reduce noise transmission.
End-Mounted Motor:  Instant-reversing, gear-drive motor of size and capacity recommended by screen manufacturer with permanently lubricated ball bearings, automatic thermal-overload protection, and preset limit switches to automatically stop screen in up and down positions, and positive-stop action to prevent coasting.  Locate motor in its own compartment as follows:
Select 1 of 3 below or delete all if not important.
On right end of screen, unless otherwise indicated.
On left end of screen, unless otherwise indicated.
On right or left end of screen as indicated.
Screen Mounting:  Top edge securely anchored to rigid metal roller and bottom edge formed into a pocket holding a ⅜-inch- diameter, metal rod with ends of rod protected by plastic caps.
Roller for end-mounted motor supported by self-aligning bearings in brackets.
Delete above or below if not required.
Roller for motor in roller supported by vibration- and noise-absorbing supports.
Electrically Operated Screens with Automatic Ceiling Closure:  Units designed and fabricated for recessed installation in ceiling with bottom of case composed of 2 panels fully enclosing screen, motor, and wiring; 1 panel hinged and designed to open and close automatically when screen is lowered and fully raised, and the other panel removable or openable for access to interior of case; and complying with the following requirements:
Retain 1 or more of 3 subparagraphs below.  First is for end-mounted motor; second and third for motor in roller.  First describes Da-Lite's "Executive" and Draper's "Ambassador," second describes Da-Lite's "Boardroom" and Draper's "Envoy," and third describes Draper's "Signature" and Stewart's "ABT-4" and "ABT-6."
Screen Case with End-Mounted Motor:  Wood or medium-density-fiberboard sides and top with metal-lined motor compartment and aluminum or medium-density-fiberboard bottom panels, factory primed and constructed as follows:
Screen Case with Motor in Roller:  Wood or medium-density-fiberboard sides and top with metal-lined wiring compartment and aluminum or medium-density-fiberboard bottom panels, factory primed and constructed as follows:
Screen Case with Motor in Roller:  Aluminum framing with side, end, and top panels of fire-retardant hardboard or ABS plastic and with aluminum bottom panels, factory primed and constructed as follows:
Offset mount bottom panels so their bottom surface will align flush with adjoining ceiling and the bottom edges of case sides and ends will be recessed behind ceiling finish.
Delete above or below.  If retaining below, verify acceptable thickness and weight of finish with screen manufacturer and show details on Drawings.  Other mountings are also available.
Flush mount bottom panels to case for covering with ceiling finish material.  Extend hinges as necessary to accommodate ceiling thickness.
Provide single or double top as standard with manufacturer.
Select above or below.  Double top adds rigidity and is available from Bretford and Da-Lite.
Provide double top.
Electrically Operated Screens without Ceiling Closure:  Units designed and fabricated for recessed, surface, or suspended installation with screen case fabricated in 1 piece from steel sheet not less than 0.0299 inch, with flat back design.  Provide units with vinyl covering or baked-enamel finish, and with end caps and mounting brackets.
Select paragraph above or below if electrically operated screens without ceiling closures are required.
Electrically Operated Screens without Ceiling Closure:  Units designed and fabricated for recessed, surface, or suspended installation with bottom of case entirely or partially open under screen compartment, to allow lowering and raising of screen, and closed under motor compartment, and as follows:
Revise paragraph above and subparagraph below for decorative-veneered screen case, if any.  See manufacturers' catalogs.
Screen Case:  Wood sides and top with metal-lined motor compartment, factory primed and constructed as follows:
Provide single or double top as standard with manufacturer.
Select above or below.  Double top adds rigidity and is available from Bretford and Da-Lite.
Provide double top.
Screen Case:  Aluminum and fire-retardant hardboard construction, factory primed.
Products:  Subject to compliance with requirements, provide one of the following:
Matte-White Viewing Surfaces:
Matte White; Bretford Manufacturing, Inc.
Da-Mat; Da-Lite Screen Co., Inc.
Matte White; Da-Lite Screen Co., Inc.
Fiberglass Matte White; Draper Shade & Screen Co., Inc.
M1300; Draper Shade & Screen Co., Inc.
Panamax Seamless Matte White; Draper Shade & Screen Co., Inc.
Or equal.
Glass-Beaded Viewing Surfaces:
Glass Bead; Bretford Manufacturing, Inc.
Glass Bead; Da-Lite Screen Co., Inc.
Surface below is washable; others are not.
High Power; Da-Lite Screen Co., Inc.
Glass Beaded; Draper Shade & Screen Co., Inc.
Or equal.
Reflective Viewing Surfaces, Peak Gain 1.3 to 1.5:
Video Spectra 1.5; Da-Lite Screen Co., Inc.
Ultramatte 150; Stewart Filmscreen Corp.
Ultramatte 130; Stewart Filmscreen Corp.
Or equal.
Reflective Viewing Surfaces, Peak Gain 2.0:
Pearlescent; Da-Lite Screen Co., Inc.
Ultramatte 200; Stewart Filmscreen Corp.
Videomatte 2000; Stewart Filmscreen Corp.
Or equal.
Reflective Viewing Surfaces, Peak Gain 2.5 to 3.2:
Silver Suede; Bretford Manufacturing, Inc.
Super Wonder-Lite; Da-Lite Screen Co., Inc.
M2500; Draper Shade & Screen Co., Inc.
Crystal Matte 250; Stewart Filmscreen Corp.
Or equal.
Reflective Viewing Surfaces, Peak Gain 4.0:
Silver 400; Stewart Filmscreen Corp.
Or equal.
Manually Operated Front-Projection Screens:
Series 200; Bretford Manufacturing, Inc.
Series 500; Bretford Manufacturing, Inc.
Model B; Da-Lite Screen Co., Inc.
Model C; Da-Lite Screen Co., Inc.
Luma; Draper Shade & Screen Co., Inc.
Luma 2; Draper Shade & Screen Co., Inc.
Communicator; Stewart Filmscreen Corp.
Or equal.
Electrically Operated Screens with Automatic Ceiling Closure, End-Mounted Motor:
Executive Electrol; Da-Lite Screen Co., Inc.
Ambassador; Draper Shade & Screen Co., Inc.
Or equal.
Electrically Operated Screens with Automatic Ceiling Closure, Motor in Roller:
Boardroom Electrol; Da-Lite Screen Co., Inc.
Envoy; Draper Shade & Screen Co., Inc.
Signature; Draper Shade & Screen Co., Inc.
Model ABT-4; Stewart Filmscreen Corp.
Model ABT-6; Stewart Filmscreen Corp.
Or equal.
Electrically Operated Screens without Ceiling Closure, End-Mounted Motor:
Series 700; Bretford Manufacturing, Inc.
Series 900; Bretford Manufacturing, Inc.
Series 7500; Bretford Manufacturing, Inc.
Series 9500; Bretford Manufacturing, Inc.
Senior Electrol; Da-Lite Screen Co., Inc.
Rolleramic; Draper Shade & Screen Co., Inc.
Model B; Stewart Filmscreen Corp.
Or equal.
Electrically Operated Screens without Ceiling Closure, Motor in Roller:
Cosmopolitan Electrol; Da-Lite Screen Co., Inc.
Paragon; Draper Shade & Screen Co., Inc.
Premier; Draper Shade & Screen Co., Inc.
Targa; Draper Shade & Screen Co., Inc.
Model A; Stewart Filmscreen Corp.
Model A-B; Stewart Filmscreen Corp.
Or equal.
REAR-PROJECTION SCREENS
Screen Substrate:  Optically clear substrate complying with the following requirements:
Retain 1 of 2 substrates below.
Clear float glass complying with ASTM C1036 for Type I (transparent glass, flat), Class 1 (clear), and Quality q3 (glazing select) in the following nominal thickness:
Select 1 of 4 below.
Thickness:  6.0 mm.
Thickness:  10.0 mm.
Thickness:  12.0 mm.
Thickness:  As indicated.
Colorless, transparent, cast-acrylic sheet with a luminous transmittance of 92 percent per ASTM D1003 and complying with ASTM D4802, Category A-1 (cell cast), Finish 1 (smooth or polished), in the following nominal thickness:
Select 1 of 4 below.
Thickness:  6.0 mm.
Thickness:  9.0 mm.
Thickness:  12.0 mm.
Thickness:  As indicated.
Optical Coating:  Durable, washable emulsive formulation deposited on one side of substrate, designed and applied to bond firmly and continuously to glass and plastic substrates with the following gain characteristics:
Retain 1 of 4 below or revise.  First and second are for wide seating angles where room light is controlled.  Third is for general-purpose screen with moderate viewing angle, which requires some control of ambient light.  Fourth is for high ambient light, restricted viewing angle, and LCD projection.
Peak gain of 1.0 to 1.3, and half-gain angle of at least 40 degrees.
Peak gain of 1.3 to 1.5, and half-gain angle of at least 30 degrees.
Peak gain of 1.8, and half-gain angle of at least 28 degrees.
Peak gain of 2.0 to 2.7, and half-gain angle of at least 20 degrees.
For best results, if budget and Project conditions allow, specify product below and delete paragraphs and subparagraphs above.  Delete below if conventional rear-projection screens are used.  
High-Performance Screen:  Acrylic screen with Fresnel lens on rear surface and linear lenses on front surface, with the following gain characteristics:
Retain 1 of 3 below or revise.  First describes Da-Lite's "Polylens"; second, Da-Lite's "Da-View" and Stewart's "Opta Wave"; third, Draper's "Diamond Screen" and Stewart's "Opta Screen."
Peak gain of 3.3, and half-gain angle of at least 40 degrees.
Peak gain of 4.0, and half-gain angle of at least 50 degrees.
Peak gain of 5.0, and half-gain angle of at least 25 degrees.
Delete paragraph below if not required.
Protective Coating:  Provide formulation designed by screen manufacturer as a permanent topcoat over optical coatings to protect against normal abrasion before, during, and after installation.
Delete paragraph below if not required.
Writing-Surface Coating:  Provide screen manufacturer's protective coating, designed as a writing surface for water soluble, dry marking pens, on front of screen.
Insert size here if uniform throughout Project or, if more than one size is required, indicate on Drawings or in a schedule.
Size of Viewing Surface:  As indicated.
Delete paragraph and subparagraphs below if screens are to be field installed in frames specified in other Sections.  Frame profiles and sizes vary among manufacturers; insert description or show detail on Drawings.
Factory Frames:  Screen manufacturer's standard frames of profile indicated, fabricated to sizes required to fit screens from aluminum extrusions complying with ASTM B221 for 6063-T5 alloy and temper.
Class I, Clear Anodic Finish:  AA-M12C22A41 (Mechanical Finish:  nonspecular as fabricated; Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural Class I, clear coating 0.018 mm or thicker) complying with AAMA 607.1.
Class I, Color Anodic Finish:  AA-M12C22A42/A44 (Mechanical Finish:  nonspecular as fabricated; Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural Class I, integrally colored or electrolytically deposited color coating 0.018 mm or thicker) complying with AAMA 606.1 or AAMA 608.1.
Color below and clear finish above are standard with screen manufacturers.  Revise if another finish or color is required.
Color:  Dark bronze.
Glazing Accessories for Factory Frames:  Provide gaskets and setting blocks with proven record of compatibility with screen and frame surfaces, of sizes and shapes to accommodate thickness of screen indicated and to fit glazing channel provided.
Delete paragraph above or below.
Glazing Accessories for Field-Framed Screens:  Provide materials compatible with screen and frame surfaces while complying with applicable requirements of Division 08 Section "Glazing."
Products:  Subject to compliance with requirements, provide one of the following:
Rear-Projection Screens, Peak Gain 1.0 to 1.3:
Polacoat DA-WA N; Da-Lite Screen Co., Inc.
Polacoat Video Vision; Da-Lite Screen Co., Inc.
Cine 10; Draper Shade & Screen Co., Inc.
Lumiglas 130; Stewart Filmscreen Corp.
Or equal.
Rear-Projection Screens, Peak Gain 1.3 to 1.5:
Polacoat DA-WA; Da-Lite Screen Co., Inc.
Cine 13; Draper Shade & Screen Co., Inc.
Lumiglas 130; Stewart Filmscreen Corp.
Or equal.
Rear-Projection Screens, Peak Gain 1.8:
Polacoat DA-1N; Da-Lite Screen Co., Inc.
Cine 15; Draper Shade & Screen Co., Inc.
Lumiglas 180; Stewart Filmscreen Corp.
Or equal.
Rear-Projection Screens, Peak Gain 2.0 to 2.7:
Polacoat DA-3N; Da-Lite Screen Co., Inc.
Cine 20; Draper Shade & Screen Co., Inc.
Cine 25; Draper Shade & Screen Co., Inc.
Techscreen 200; Stewart Filmscreen Corp.
Or equal.
High-Performance Screens, Peak Gain 3.3:
Polylens; Da-Lite Screen Co., Inc.
Or equal.
High-Performance Screens, Peak Gain 4.0:
Da-View; Da-Lite Screen Co., Inc.
OptaWave; Stewart Filmscreen Corp.
Or equal.
High-Performance Screens, Peak Gain 5.0:
DiamondScreen; Draper Shade & Screen Co., Inc.
OptaScreen; Stewart Filmscreen Corp.
Or equal.
EXECUTION
INSTALLATION
General:  Install projection screens at locations indicated to comply with screen manufacturer's written instructions.
Delete paragraph below if no front-projection screens.
Install front-projection screens with screen cases in position and relationship to adjoining construction indicated.  Securely anchor to supporting substrate in a manner that produces a smoothly operating screen with vertical edges plumb and viewing surface flat when screen is lowered.
Test electrically operated units to verify that screen, controls, limit switches, closure, and other operating components are in optimum functioning condition.
Delete subparagraph above if no electrically operated screens and below if no manually operated screens.
Test manually operated units to verify that screen operating components are in optimum functioning condition.
Delete paragraph below if no rear-projection screens are used or if only high-performance rear-projection screens are specified.
Install coated rear-projection screens with optically coated surfaces oriented as follows:
Place optically coated surface toward projector.
Delete subparagraph above or below.
Place optically coated surface toward audience.
Delete paragraph below if no rear-projection screens are used or if only conventional rear-projection screens are specified.
Install high-performance rear-projection screens with orientation as indicated in manufacturer's written instructions.
Delete paragraph below if no factory-framed rear-projection screens.
Install factory-framed rear-projection screens in prepared wall openings.  Securely anchor frames to surrounding construction so frames are plumb and level and screen surfaces are flat.
Delete paragraph below if no glass rear-projection screens are installed in frames specified in other Sections.
Install rear-projection screens with glass substrates, in frames specified in other Sections, to comply with applicable requirements of Division 08 Section "Glazing" and screen manufacturer's written instructions.  Do not abrade screen surfaces; handle screens carefully during installation using procedures and tools recommended by screen manufacturer.  Set projection screen with surfaces flat and edges plumb and level.
Delete paragraph below if no plastic rear-projection screens are installed in frames specified in other Sections.
Install rear-projection screens with plastic substrates, in frames specified in other Sections, to comply with screen manufacturer's written instructions.  Do not abrade screen surfaces; handle screens carefully during installation using procedures and tools recommended by screen manufacturer.  Clamp units only at top edge and allow for expansion and contraction of plastic glazing material by providing frame with adequate bite and edge clearances.
PROTECTING AND CLEANING
Protect projection screens after installation from damage during construction.  If damage occurs despite such protection, remove and replace damaged components or entire unit as required to provide units in their original, undamaged condition.
Provide temporary covering of rear-projection screens until time of Substantial Completion.  Use type of covering approved by screen manufacturer that will effectively protect screen from abrasion, breakage, or other damage.
Delete paragraph above and below if no rear-projection screens.
Clean rear-projection screens on both faces immediately before date scheduled for inspection intended to establish date of Substantial Completion.  Use methods and cleaning materials recommended by screen manufacturer, taking care not to scratch or damage optical coatings or screen substrates.
END OF SECTION
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