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SECTION 16510PRIVATE 


INTERIOR LIGHTING

PART 1 - GENERAL


1.1  REFERENCES:  The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.


1.1.1  AMERICAN NATIONAL STANDARDS INSTITUTE, INC. (ANSI):



ANSI C78.41

(1987) Electric Lamps   Low Pressure Sodium Lamps



ANSI C78.1350

(1990) Electric Lamps   400 Watt, 100 Volt, S51 Single Ended High Pressure Sodium Lamps



ANSI C78.1351

(1989) Electric Lamps   250 Watt, 100 Volt, S50 Single Ended High Pressure Sodium Lamps



ANSI C78.1352

(1990) Electric Lamps   1000 Watt, 250 Volt, S52 Single Ended High Pressure Sodium Lamps



ANSI C78.1353

(1990) Electric Lamps   70 Watt, 52 Volt, S62 Single Ended High Pressure Sodium Lamps



ANSI C78.1354

(1990) Electric Lamps   100 Watt, 55 Volt, S54 Single Ended High Pressure Sodium Lamps



ANSI C78.1355

(1989) Electric Lamps   150 Watt, 55 Volt, S55 High Pressure Sodium Lamps



ANSI C78.1358

(1988; Supp.  1990) Electric Lamps   35 Watt, 52 Volt, S76 Single Ended High Pressure Sodium Lamps



ANSI C78.1359

(1988) Electric Lamps   50 Watt, S68 Single Ended High Pressure Sodium Lamps



ANSI C78.1375

(1990) Electric Lamps   400 Watt, M59 Single Ended Metal Halide Lamps



ANSI C78.1376

(1990) Electric Lamps   1000 Watt, M47 Single Ended Metal Halide Lamps



ANSI C78.1377

(1990) Electric Lamps   175 Watt, M57 Single Ended Metal Halide Lamps



ANSI C78.1378

(1990) Electric Lamps   250 Watt M58 Single Ended Metal Halide Lamps



ANSI C78.1381

(1989) Electric Lamps   70 Watt M85 Metal Halide Lamps



ANSI C82.1

(1985; Supp.  1990 and 1991, R 1992) Ballasts for Fluorescent Lamps



ANSI C82.2

(1984; R 1989) Fluorescent Lamp Ballasts   Methods of Measurement



ANSI C82.4

(1985; Supp.  1988) Ballasts for High Intensity Discharge and Low Pressure Sodium Lamps (Multiple Supply Type)



ANSI C82.11

(1993) High Frequency Fluorescent Lamp Ballasts



ANSI C136.10

(1996) Roadway Lighting Equipment   Locking Type Photocontrol Devices and Mating Receptacles   Physical and Electrical Interchangeability and Testing 


1.1.2  AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM):



A366/A366M‑85
Steel, Sheet, Carbon, Cold‑Rolled, Commercial Quality



A526/A526M‑85
Steel Sheet, Zinc‑Coated (Galvanized) by the Hot‑Dip Process, Commercial Quality



A580‑83

Stainless and Heat‑Resisting Steel Wire



B633‑85

Electrodeposited Coatings of Zinc on Iron and Steel


1.1.3  FEDERAL COMMUNICATIONS COMMISSION (FCC):



RR


Rules and Regulations, Vol. II,


(Aug 1976)

Transmittals 1 through 6


1.1.4  FEDERAL SPECIFICATIONS (FS):



QQ‑N‑281

Nickel‑Copper Alloy Bar, Rod, Plate, Sheet,



(R.D Am2)

Strip, Wire, Forgings, and Structural and Special Shaped Sections



QQ‑W‑461

(Wire, Steel, Carbon (Round, Bare and Coated)



(R.H)


1.1.5  ILLUMINATING ENGINEERING SOCIETY (IES):



1987    

Lighting Handbook, Reference and Application



(R 1984)

Volumes


1.1.6  INSTITUTE OF ELECTRICAL AND ELECTRONIC ENGINEERS (IEEE):



STD587‑80

Surge Voltages in Low‑Voltage AC Power Circuit (ANSI/IEEE C62.41‑80)


1.1.7  NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA):



ICS2‑83

Industrial Control Devices, Controllers, and



(R 1‑4)

Assemblies



ICS6‑88

Enclosures for Industrial Controls and Systems


1.1.8  NATIONAL FIRE PROTECTION ASSOCIATION (NFPA):



70‑96

National Electrical Code



101‑88

Code For Safety to Life From Fire in Buildings and Structures


1.1.9  UNDERWRITERS LABORATORIES, INC. (UL):



20‑86

(Errata Feb. 1988) General‑Use Snap Switches



(R SEP 88)



773‑87

Plug‑In, Locking Type Photocontrols for Use With



(R JUN 87)
Area Lighting



773A‑82

Nonindustrial Photoelectric Switches for Lighting



(R JUN 87)
Control



844‑84

Electric Lighting Fixtures for Use in Hazardous



(R JUL 88)
(Classified) Locations



924‑84

Emergency Lighting and Power Equipment



(R JUL 87)



935‑84

Fluorescent‑Lamp Ballasts



(R JUL 88)



1029‑86

High‑Intensity‑Discharge Lamp Ballasts



(R JUL 88)



1570‑88

Fluorescent Lighting Fixtures



(R SEP 88)



1571‑84

Incandescent Lighting Fixtures



(R SEP 88)



1572‑84

High Intensity Discharge Lighting Fixtures



(R SEP 88)


1.1.10. Japanese Industrial Standards (JIS):



C 7501-96

Incandescent Lamps for General Lighting Service



C 7601-89

Fluorescent Lamps for General Lighting Service



C 7610-91

Low Pressure Sodium Vapor Lamps



C 8001-91

Luminaries for Explosive Atmospheres



C 8106-89

Fluorescent Lamp Luminares for Commercial, Industrial and Public Lighting



C 8108-91

Ballasts for Fluorescent Lamps



C 8110-87

Ballasts for High Pressure Mercury Vapor Lamps and Ballasts for Low Pressure Sodium Vapor Lamps



C 8304-94

Small Switches for Indoor Use



C 8369-88

Photoelectric Controls for Public Lighting


1.2   RELATED REQUIREMENTS:  Section 16050, "Electrical Basic Materials and Method," applies to this section, with the additions and modifications specified herein.  Materials not considered to be lighting equipment or lighting fixture accessories are specified in Section 16402, "Interior Distribution System."  Lighting fixtures and accessories mounted on exterior surfaces of building are specified in this section.


1.3   SUBMITTALS:  Submit the following [to the Contracting Officer] in accordance with Technical Review Submittal List."  Data, drawings, and reports shall employ the terminology, classifications, and methods prescribed by the IES LHBK, as applicable, for the lighting system specified.


1.3.1   SD-02, Manufacturer's Catalog Data:



a.  Lighting fixtures



b.  Lamps



c.  Ballasts



d.  Lighting contactors



e.  Photocell switch



f.  Time switch



g.  Dimmer switch



h.  Power hooks



i.  Emergency lighting equipment



j.  Support hangers for lighting fixtures in suspended ceilings


1.3.2   SD-04, Drawings:



a.  Lighting fixture assemblies



b.  Emergency lighting systems



c.         


1.3.3   SD-12, Field Test Reports:



a.  Operating test

Submit test results as stated in paragraph entitled "Field Quality Control."


1.3.4   SD-14, Samples:



a.  Lighting fixtures, complete with lamp and ballast.



b.         

Submit one sample of each fixture type and large order item for inspection, review and approval.  The sample will be retained for comparison against the remainder of the fixtures.  The sample may be used in the final fixture installation.]

PART 2 - PRODUCTS


2.1  FLUORESCENT LIGHTING FIXTURES:  UL 1570 or JIS C 8106.  [except lighting fixtures for damp and wet locations shall conform to UL 57.]


2.1.1  Fluorescent Lamps:  JIS C 7601.  Provide the number, type, and wattage indicated.  [Rapid‑start lamps shall be rated 40 watts, 3150 approximate initial lumens, 20,000 hours average rated life.]  [Energy‑saving, rapid‑start lamps shall be rated [34] [32] watts, 2750 approximate initial lumens, 20,000 hours average rated life.] [Preheated lamps shall be rated 20 watts, 1250 approximate initial lumens, 9000 hours average rated life.]  [Slim line lamps shall be rated 40 watts, 3000 approximate initial lumens, 9000 hours average rated life.]  [Slim line lamps shall be rated 60 watts, 6300 approximate initial lumens, 12,000 hours average rated life.]  [U‑shaped lamps shall be rated 40 watts, 2825 approximate initial lumens, 12,000 hours average rated life.]  [[     ] lamps shall be rated [     ] watts, [     ] approximate initial lumens, [     ] hours average rated life.]  Average rated life is based on 3 hours operating per start.


2.1.2   Fluorescent Core and Coil Ballasts:  UL 935, ANSI C82.1, and shall be labeled Certified Ballast Manufacturers (CBM) certified by Electrical Testing Laboratories (ETL) or JIS C 8108.  Ballasts shall be high power factor type [unless indicated otherwise] and shall be designed to operate on the voltage system to which they are connected.  Ballasts shall be Class P and shall have sound rating "A" [unless otherwise noted].  Fixtures and ballasts shall be designed and constructed to limit the ballast case temperature to 90 degrees Celsius (C) when installed in an ambient temperature of [40] [     ] degrees C.


2.1.2.1   Low Temperature Ballasts:  Provide fluorescent ballasts having a minimum starting temperature of [zero degrees F] [minus 20 degrees F for 800 and 1500 milliamp lamps] in fixtures mounted [in cold rooms,] [outdoors,] [in unheated buildings,] [and as indicated].


2.1.2.2   Energy‑saving Ballasts:  Provide energy‑saving fluorescent ballasts of the CBM certified full light output type.  The ballasts shall have an average input wattage of [86 or less when operating two F40T12 lamps] [50 or less when operating one F40T12 lamp] [159 or less when operating two F96T12 lamps] [[     ] or less when operating [     ] lamps] tested in accordance with ANSI C82.2 methods. [Ballast shall be compatible for use with energy‑saving lamps.]


2.1.3  Fluorescent Solid‑state Ballasts:  Provide energy‑saving, solid‑state fluorescent ballast of the full light output type.  Electromagnetic interference shall not be greater than that allowed by the FCC RR, [Part 15, Subpart J] [Part 18 for RF lighting devices].  The ballasts shall be able to withstand voltage 

transients in accordance with IEEE STD587, Category A, for normal and common modes. Minimum power factor shall not be less than 0.90.  

The ballasts shall operate at a frequency not less than 20,000 hertz.  Ballast current third harmonic content shall be less than 33 percent.  The ballast shall have an average input wattage of [71 or less watts when operating two F40T12 lamps] [36 or less watts when operating one F40T12 lamp] [[     ] or less watts when operating [     ] lamps] tested in accordance with ANSI C82.2 methods.  [Ballast shall be compatible for use with energy‑saving lamps.]


2.1.4   Open‑tube Fluorescent Fixtures:  Provide with spring‑loaded telescoping sockets, self‑locking sockets, or lamp retainers (two per lamp).


2.1.5  Electromagnetic Interference Filters:  Provide in each fluorescent fixture mounted [in shielded enclosures] [where indicated].  [Filters shall be integral to the fixture assembly with one filter per ballast and shall suppress electromagnetic interference in the AM radio band from 500 to 1700 kHz.]  [Filters shall be in the circuit serving the lighting fixtures mounted where indicated and shall conform to the requirements of Section 16650, "Radio Frequency Interference Power Line Filters."]


2.2  HIGH‑INTENSITY‑DISCHARGE (HID) LIGHTING FIXTURES:  UL 1572.  [, except lighting fixtures for damp and wet locations shall conform to UL 57.]


2.2.1  HID Ballasts:  UL 1029 and ANSI C82.4 and shall be constant wattage autotransformer (CWA) or regulator, high power factor type [unless otherwise indicated].  Provide single‑lamp ballasts which shall have a minimum starting temperature of minus 30 degrees C.  Ballasts shall be:



a.
Designed to operate on the voltage system to which they are  connected.



b.
Designed for installation in a normal ambient temperature of 40 [     ] degrees C.



c.
Constructed so that open circuit operation will not reduce the average life.

[High‑pressure sodium (HPS) ballasts shall have a solid‑state igniter/starter with an average life in the pulsing mode of 3500 hours at the intended ambient temperature.  Igniter case temperature shall not exceed 90 degrees C in any mode.  Average life is defined as the time after which 50 percent will have failed and 50 percent will have survived under normal conditions.]


2.2.2   HPS Lamps:  HPS lamps:  [35‑watt conforming to ANSI C78.1358] [50‑watt conforming to ANSI C78.1359] [70‑watt conforming to ANSI C78.1353] [100‑watt conforming to ANSI C78.1354] [150‑watt, 55‑volt conforming to ANSI C78.1355] [250‑watt conforming to ANSI C78.1351] [400‑watt conforming to ANSI C78.1350] [1000‑watt conforming to ANSI C78.1352].]


2.2.3   Low‑pressure Sodium Lamps:  ANSI C78.41 or JIS C 7610.


2.2.4   Metal‑halide Lamps:  Metal‑halide lamps shall be [175‑watt conforming to ANSI C78.1377] [400‑watt conforming to ANSI C78.1375] [1000‑watt conforming to ANSI C78.1376].]


2.3  INCANDESCENT LIGHTING FIXTURES:  UL 1571.


2.3.1  Incandescent Lamps:  JIS C 7501.  Provide the number, type, and wattage indicated.


2.3.2   Incandescent Dimmer Switch:  UL 20, single‑pole, [600] [     ]‑watt, 100‑volt ac, full‑range rotary on‑off type with built‑in electromagnetic interference filter.


2.4  RECESS‑ AND FLUSH‑MOUNTED FIXTURES:  Provide type that can be relamped from the bottom.  Access to ballast shall be from the bottom.  Trim for the exposed surface of flush‑mounted fixtures shall be as indicated.


2.5   SUSPENDED FIXTURES:  Provide hangers capable of supporting twice the combined weight of the fixtures supported by the hangers.  [Provide with swivel hangers to ensure a plumb installation.  Hangers shall be cadmium‑plated steel with a swivel‑ball tapped for the conduit size indicated.]  [Hangers shall be shock‑absorbing type where indicated.]  Hangers shall allow fixtures to swing within an angle of 20 degrees.  Brace pendants 4 feet or longer [provided in shops or hangers] to limit swinging.  Single‑unit suspended [fluorescent] fixtures shall have twin‑stem hangers.  Multiple‑unit or continuous row fluorescent fixtures shall have a tubing or stem for wiring at one point and a tubing or rod suspension provided for each unit length of chassis, including one at each end.  Rods shall be a minimum 3/16‑inch diameter.


2.6   FIXTURES FOR HAZARDOUS LOCATIONS:  In addition to requirements stated elsewhere in this section, provide [fluorescent] [HID] [incandescent] fixtures for hazardous locations which conform to UL 844 or JIS C 8001 or which have Factory Mutual certification for the class and division indicated.


2.7   LIGHTING CONTACTOR:  NEMA ICS2, electrically operated, mechanically held contactor.  [Contacts shall be rated [     ] volts, [     ] amps, and [     ] poles.  Coils shall be rated [     ] volts.]  [Rate contactor as indicated.]  Provide in NEMA [1] [4] [     ] enclosure conforming to NEMA ICS6.  Contactor shall have silver alloy double‑break contacts and coil clearing contacts and shall require no arcing contacts.  [Provide contactor with [hand‑off‑automatic] [on‑off] selector switch.]  [Contactor shall be hermetically sealed.]


2.8   TIME SWITCH:  Astronomic dial type arranged to turn "ON" at sunset and turn "OFF" at predetermined time between 8:30 p.m. and 2:30 a.m. or sunrise, automatically changing the settings each day in accordance with seasonal changes of sunset and sunrise.  Provide 

switch rated [     ] volts, having automatically wound spring mechanism to maintain accurate time for a minimum of 15 hours following power failure.  Provide time switch with a manual on‑off bypass switch.  Housing for the time switch shall be surface mounted, NEMA [1] [3] [     ] enclosure conforming to NEMA ICS6.


2.9   PHOTOCELL SWITCH:  UL 773 or UL 773A, as applicable, [JIS C 8369 as modified herein,] hermetically sealed cadmium‑sulfide cell rated 100 volts ac, 50 Hz with [single‑throw contacts] [single pole double‑throw (SPDT) contacts for control of mechanically held contactors] rated [1000] [     ] watts and [     ] volts.  Mount switch [in a cast weatherproof aluminum housing with swivel arm designed to mount on or beside each floodlight] [integral to the fixture] [in a high‑impact‑resistant noncorroding and nonconductive molded plastic housing with a locking‑type receptacle].  The switch shall turn on below 3 footcandles and off at 3 to 10 footcandles.  A time delay shall prevent accidental switching from transient light sources.  Mount a directional lens in front of the cell to prevent fixed light sources from creating a turnoff condition.  Aim switch according to manufacturer's recommendations.


2.10   POWER HOOK FIXTURE HANGERS:  Provide UL listed assembly including through‑wired power hook housing, interlocking plug and receptacle, power cord, and fixture support loop.  Power hook housing shall be cast aluminum having two 3/4‑inch threaded hubs.  Fixture support loop shall be cast aluminum with provisions for accepting 3/4‑inch threaded fixture stems.  Power cord shall include 16 inches of 3‑conductor No. 16 Type SO cord.  Assembly shall be rated [     ] volts, [     ] amperes, [     ]‑wire, [     ]‑pole.]


2.11   EXIT SIGNS:  UL 924, NFPA 70, and NFPA 101.  Exit signs shall be as indicated [self‑powered] [remote‑powered] type.


2.11.1   Self‑powered Exit Signs (Battery Type):  Provide with automatic power failure device, test switch, pilot light, and fully automatic high/low trickle charger in a self‑contained power pack.  Battery shall be sealed electrolyte type, shall operate unattended, and require no maintenance (including additional water) for a period of not less than 5 years.


[2.11.2   Remote‑powered Exit Signs:  Provide remote ac/dc exit signs with provisions for wiring to external ac and dc power sources.  Provide signs with a minimum of two ac lamps for normal illumination and a minimum of two dc lamps for emergency lighting.]


2.12   EMERGENCY LIGHTING EQUIPMENT:  UL 924, NFPA 70, and NFPA 101.  Provide lamps in wattage indicated.  [Provide accessories required for remote‑mounted lamps where indicated.  Remote‑mounted lamps shall be as indicated.]


2.12.1   Emergency Lighting Unit:  Provide as indicated.  [Emergency lighting units shall be rated for 12 volts, except units having no remote‑mounted lamps and having no more than two unit‑mounted lamps may be rated 6 volts.]  [Equip units with brown‑out sensitive circuit to activate battery when ac input falls to 75 percent of normal voltage [and 15‑minute time delay feature for areas with HID lighting].]


2.12.2   Fluorescent Emergency System:  Each system shall consist of an automatic power failure device, cover‑mounted test switch and pilot light, and fully automatic solid‑state charger in a self‑contained power pack.  Charger shall be either trickle, float, constant current or constant potential type, or a combination of these.  Battery shall be sealed electrolyte type with capacity as required to supply power to [[     ] lamps] [the number of lamps shown for each system].  Battery shall operate unattended and require no maintenance (including additional water) for a period of not less than 5 years.  


2.12.3   Central Emergency System:  Each system shall supply [     ] watts of emergency power at [[277] [120] [     ] volts, 60 Hz sine wave ac] [[32] [     ] volts dc] for a minimum period of [90] [     ] minutes.  [Sine wave ac system shall have an inverter output distortion of not more than 10 percent at unity power factor.]  The system shall be designed to handle surges during loss and recovery of power.


2.12.3.1   Operation:  With normal power applied, the batteries shall be automatically charged.  Upon loss of normal power, the system shall automatically disengage from the normal input line and switch to a self‑contained inverter within [1 second when serving incandescent and fluorescent lamps] [2 milliseconds when serving HID lamps].  Inverter shall have built‑in protection when the output is shorted or overloaded.  When normal power resumes, the emergency system shall automatically switch back to normal operation before the power loss.  The transfer switch for this function shall be sized to handle 125 percent of full load.


2.12.3.2   Battery Charger:  [Provide two‑rate charger for lead‑calcium batteries] [Provide three‑rate charger for nickel‑cadmium batteries].  The charger shall be solid‑state, completely automatic, maintaining the batteries in a fully charged condition, and recharging the batteries to full capacity as specified in UL 924.


2.12.3.3   Batteries:  The batteries shall be nickel‑cadmium [sealed lead‑calcium], type, shall operate unattended, and shall require no maintenance (including additional water) for a period of not less than 5 [10] years.


2.12.3.4   Accessories:  Provide visual indicators to indicate normal power, inverter power, and battery charger operation.


2.12.3.5   Enclosure:  Provide test switch to simulate power failure by interrupting the input line, [battery voltage meter,] [load ammeter,] [automatic brown‑out circuitry to switch to emergency power when input line voltage drops below 75 percent of normal value,] [electrolyte level detector that will activate a visual or audio alarm in the event of a low water condition,] [time delay feature for areas with HID lighting,] [and] [low voltage cutoff to disconnect inverter when battery voltage drops to approximately 80 percent of nominal voltage].


2.12.3.6   Enclosure:  Provide a free‑standing cabinet with floor stand.  Cabinet construction shall be of 14‑gauge sheet steel with baked‑on enamel finish and locking type latch.


2.13   AUXILIARY INSTANT‑ON QUARTZ SYSTEM:  UL listed, automatically switched instant‑on [     ] [150] [250]‑watt [quartz] [     ] lamp.  Quartz lamp shall come on when the luminaire is initially energized and following a momentary power outage and shall remain on until HID lamp reaches approximately 60 percent light output.  Wiring for quartz lamp shall be internal to the ballast and shall be independent of the incoming line voltage to the ballast.  [Provide instant‑on quartz system for each HPS fixture.]  [Provide instant‑on quartz system as indicated.]]


2.14   SUPPORT HANGERS FOR LIGHTING FIXTURES IN SUSPENDED CEILINGS:


2.14.1   Wires:  FS QQ‑W‑461, composition 1010, soft annealed, light zinc‑coated finish, [0.1055] [     ] inches in diameter ([12] [     ] gauge).  


2.14.2   Wires, for Humid Spaces:  ASTM A580, composition 302 or 304, condition annealed stainless steel or FS QQ‑N‑281, Class A nickel‑copper alloy, [0.1055] [     ] inches in diameter ([12] [     ] gauge).


2.14.3   Straps:  One‑inch by 3/16‑inch galvanized steel conforming to ASTM A526/A526M, with a light commercial zinc coating or ASTM A366/A366M with an electrodeposited zinc coating conforming to ASTM B633, Type RS.]


3.1   INSTALLATION:  Set lighting fixtures plumb, square, and level with ceiling and walls, in alignment with adjacent lighting fixtures, and secure in accordance with manufacturers' directions and approved drawings.  The installation shall meet with the requirements of NFPA 70.  Mounting heights specified or indicated shall be to bottom of fixture for ceiling‑mounted fixtures and to center of fixture for wall‑mounted fixtures.  Obtain approval of the exact mounting for lighting fixtures on the job before installation is commenced and, where applicable, after coordinating with the type, style, and pattern of the ceiling being installed.  Recessed and semirecessed fixtures may be supported from suspended ceiling support system ceiling tees if the ceiling system support wires [or rods] are provided at a minimum of four wires [or rods] per fixture and located not more than 6 inches from each corner of each fixture.  Additionally, for recessed fixtures, provide support clips securely fastened to ceiling grid members, a minimum of one at or near each corner of each fixture.  For round fixtures or fixtures smaller in size than the ceiling grid, provide a minimum of four wires [or rods] per fixture and locate at each corner of the ceiling grid in which the fixture is located.  Do not support fixtures by ceiling acoustical panels.  Where fixtures of sizes less than the ceiling grid are indicated to be centered in the acoustical panel, support such fixtures independently or with at least two 3/4‑inch metal channels spanning, and secured to, the ceiling tees.  Provide wires [or rods] for lighting fixture support in this section.


3.1.1   Exit and Emergency Lights:  Wire exit lights on separate circuits and serve from [an emergency panel] [a separate breaker] [a fused disconnect switch].  Connect this [panel] [breaker] [switch] ahead of the main service disconnect switch.  Lights shall have only one control, which shall be [the circuit breaker in the emergency panel] [the disconnect switch].  Wire emergency lights ahead of the switch to the normal lighting circuit located in the same room or area.


3.2   FIELD QUALITY CONTROL:  Upon completion of the installation, conduct an operating test to show that the equipment operates in accordance with the requirements of this Section.


*** END OF SECTION ***
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