Lighting a Croquet Court
As the summer solstice wanes into equinox and winter solstice, croquet buffs around the world yearn for longer playing time. With the average daylight length in warmer winter climates being only 10½ hours[footnoteRef:1], employed individuals would be restricted to playing on weekend or vacation days. The waking hours between 5PM and 9PM need not, and should not, go wasted as valuable playtime. Let’s look into the remedy for nighttime croquet. [1:  See appendix for Daylight Duration Charts] 

[image: Macintosh HD:Users:carletonmabee:Desktop:IMG_0029 (Croqet in the dark) edited.jpg]

At one time or another we have all used car headlights to light a field for some type of nighttime activity. Obviously there are limits to what automobile headlights can produce. An extreme example perhaps, but the goal here was to extend play into the night, no matter the difficulties in seeing. Young eyes adapt readily to low light situations, whereas older eyes may struggle. Fortunately there are many options for lighting now, but first we must determine what we need or want for light.
Goals
[image: Macintosh HD:Users:carletonmabee:Desktop:croquet night lights.jpg]Light intensity
In a search for what would be the right amount of light at court level for croquet, I looked to see what other sports require. It seemed logical that sports that were playing with or trying to hit a moving ball, such as tennis, football or baseball, would need lots of light.  Sports not involving a ball such as track and field, swimming and horse racing, would need significantly less. Sports that hit a stationary ball such as golf (driving range) or croquet would also need less. The chart[footnoteRef:2] below shows recommendations for various sports with the classes connoting the amount of spectator seating (Class I, 5000 or more; Class IV, none with spectators standing or bring their own chairs). [2:  Lithonia Lighting Sports Lighting Design Guide, Light Levels; November 7, 2017, http://www.lithonia.com/micro_webs/sportslighting/lightlevels/default.asp] 
One of the three, lighted courts at the National Croquet Center, West Palm Beach

[image: Macintosh HD:Users:carletonmabee:Desktop:Screen Shot 2017-11-07 at 3.17.10 PM.png]Harold Denton, when researching the NCC lighting project as the project supervisor, compared personally frequented lighted areas, such as indoor dressage barns and other places, and--as concerning the light levels for croquet play--he told me, “this seems about right.” Then he found out what the footcandle value was of all the venues and came to his own conclusion as to what would work for croquet: 22-24 FC at grade, or grass level.  

As it turns out, Adam McGee of Associated Eye Care in Kennebunk, Maine came up with essentially the same value (25 FC) when I asked him about an appropriate lighting intensity for croquet, not for the average person, but for a more elderly person with at least beginning vision problems.[footnoteRef:3] This brings up a touchy point for some. Harold Denton and I tried to figure what might be the average age of a croquet player and 60ish seemed right to me. Harold thought my estimate was a bit on the youngish side. Nevertheless, the average, older croquet player will need more light.  Professional lighting engineers design commonly visited areas for the average population, a 50ish person. The previous chart showed golf tees and greens at 5 FC; a case where hitting and following a white, stationary ball needs little light. Croquet balls, on the other hand are colored and more difficult to tell apart—especially blue and black in lower light situations. Add to that some vision problems and the FC needs rise. Harold and Adam have it about right. [3:  Contributing vision factors requiring more light: Neurodegeneration of the retina and suprachiasmatic nucleus; decreasing pupil size; thickened lenses and cataracts.] 

Uniformity
This metric is the difference of the maximum and minimum illumination between any two points on the court surface. In football played for a television broadcast,[footnoteRef:4] for instance, the illumination toward any camera from any point on the field can differ no more than 1.4 to 1, from a horizontal or vertical direction and anything in between. Strict rules like these make it much easier for an audience to view the game, whether from a television or in person. Croquet does not require this much uniformity, but it is a good goal for which to strive—particularly for folks with vision issues. In croquet, besides seeing what you are hitting at the level of your feet-- without too much shadowing, you must be consistently able to see a distant target such as a ball, hoop or boundary. On a croquet greensward it actuality might be easier to achieve high caliber uniformity, because croquet operates on a single plane; two dimensions only. [4:  Ian Ashdown, “Sports Lighting Regulations,” All Things Lighting; Relevance in Illumination Engineering (blog), April 29, 2016, http://agi32.com/blog/tag/sports-lighting/.] 

Color Shift
Different kinds of light sources tend to shift the color of objects illuminated.[footnoteRef:5] For most, this is not an issue as our eyes adapt readily. It may be a consideration if the surface footcandle value is low and there are underlying vision pathologies. [5:  Ibid.] 

Light Pollution
Finding the right level of light for your court that falls within town code and that will not bother your neighbor makes for good practice. It matters in what town you reside, who and where your neighbors are and how much light you really need.[footnoteRef:6] [6:  Ibid.] 


Putting It All Together
Once the light level required at grade is decided, the process of building can begin. If you need help in planning, many companies specializing in sports lighting can help such as Light Poles Plus, Musco Lighting, Pro Sports Lighting, Lithonia Lighting…and the list goes on. Every one of these companies provide engineering for the placement and height of poles, the type of light fixtures you might want (along with sales) and their placement, data on the initial cost and cost of operation, and drawings of the electrical wiring.  Some companies provide planning, sales and installation contracting; while others provide planning and sales of materials, but no installation.


Engineering
[image: ]Below is the type of report (this one for tennis) from a lighting company[footnoteRef:7] that was generated by a computer. It takes into account the height and placement of the pole, and the number and type of light fixtures and their aim toward the court. You can see from the distribution of light on the court diagram that in the critical areas of play (within the court boundaries), the uniformity of light—in this case at 3 feet off the ground--remains consistent. Lighting at the net and on the sidelines remains less intense, but certainly still practical. Plan to have the company of your choice provide this engineering for your croquet court. In the appendix find a sample plan. [7:  Lithonia Lighting, Sports Lighting Design Guide, Typical Designs, http://www.lithonia.com/micro_webs/sportslighting/typicaldesigns/layouts/tv/tn431tv.pdf] 


Light Fixtures
[image: Macintosh HD:Users:carletonmabee:Desktop:16in-shoebox-hercules-1__55969.1507214502.1280.1280.jpg]In today’s world of lights the LED has taken center stage. The price has come down significantly. You will still pay more for the initial cost, but maintenance and energy costs plummet in the long term, so you will save money. HID (high-intensity discharge) lamps such as metal-halide, mercury-vapor, sodium-vapor and xenon short-arc lamps will give you a lower start up cost, but require more maintenance and operating costs. Aaron, at Light Poles Plus, estimated that 8 LED lamps, suitable for lighting a full sized croquet court, would save between $5000 to $6000 over 10 years.  This calculation seems logical when one considers that a 250 watt LED lamp creates the same amount of lumens as a 1000 watt metal-halide lamp, which will, in a matter of a few years, lose 30% of its output.

In terms of correlated color temperature (CCT) which is measured in kelvins (K), an ideal CCT would be  5000K which light is emitted from a daylight LED. This would give the best representation of color perception, particularly when discerning black from blue.240w LED, 16" Shoebox Light Fixture, 31849 Nominal Lumens, Heritage Series, USA Made (from a ad at Light Poles Plus)


There’s a long list of available lamps from a myriad of manufacturers. When you have found your supplier, go with their recommendations and ask about a warranty. Likely you’ll get a better one with an LED lamp.
Poles
[image: Macintosh HD:Users:carletonmabee:Desktop:round-tapered-fiberglass-anchor-base-5__91260.1476465104.1280.1280.png][image: Macintosh HD:Users:carletonmabee:Desktop:round-tapered-fiberglass-direct-burial-2__71287.1476465106.1280.1280.png]For the purposes of supporting fixtures for croquet lighting, the poles available are made of steel, aluminum or fiberglass; they are straight or tapered and anchored or buried. Every town has a building code ordinance that may address the installation of poles, especially if they have any height and have substantial lights attached. Check with your own town code enforcement officer. Sports lighting companies oftentimes need to address maximum possible winds. For instance, at NCC the pole design needed to survive wind speeds of 170 mph. In Ellsworth and Kennebunkport, Maine, 100 mph is the design speed. 20’ above grade pole
direct burial
 20’ above grade pole anchored (in concrete)


The simplest pole setup is the direct burial, which can be handled with manual labor. Trenches for wires and holes for poles can be dug by hand. The NCC used direct burial poles and set the poles and wires with the very competent grounds keeping crew. Driving a cement truck anywhere near a greensward is not recommended. 
Electrical
A Little Algebra
For a standard croquet court that has 8 lamps on 4 poles, if the lamps are LED and 250 watts apiece, and the voltage is 220, then the Amperage needed is roughly 9.0;



A more accurate representative equation allows for the power factor of the light in use for AC single phase. For instance a Heritage Series 240 W, 16” Shoebox light fixture has a power factor of , so for 220 volts calculate the following:




or at 115 volts



For an LED setup at 220 volts, the power requirements are rather low and the wiring requirements simple using 14 AWG copper wire,[footnoteRef:8] unless there are long runs which would require heavier wire. If you choose to use an HID lamp, the amperage should be multiplied by a factor of four, and the wire should increase to 8 AWG copper (with a significant increase in cost).  [8:  Wire Size Calculator, Paige Irrigation and Lighting Division, Fresno, CA. http://www.paigewire.com/pumpWireCalc.aspx?AspxAutoDetectCookieSupport=1, November 11, 2017] 

Wire and Accessories
All poles available for croquet lighting are fitted with underground or bottom openings to feed electrical cable, through the center of the pole, to the top; or with above ground openings for access from conduit usually through a concrete footing. Poles will also come with an opening at the 18inch, above ground mark for adding junction boxes or simply to help feed cable through to the top. Most folks choose to supply power underground. Cable can be buried directly (UF cable—specially designed for underground) or standard Romex cable can be fed through conduit, the most common and cheapest being PVC (but it should be buried at 18 inches). All connections below ground should be waterproofed. Sometimes it is best to choose more flexible cable that has stranded copper to allow for easier feeding through and around corners.

The main switch for the system should originate from the clubhouse or home. If that is not possible then there should be a locked switch box mounted on one of the light poles or on a separate, short pole. All lamps are wired in parallel and should be mounted on their brackets, aimed and connected to power before the poles are set in place.
Hiring Installers
Some lighting companies can provide front to back, turnkey installations. You will pay for it, probably in spades, but there is no muss, no fuss. One alternative lies in hiring your own local contractors whose services can be bid out. Lastly, one could do the work oneself saving a great deal of money. The costs should be weighed against one another from all options, including combining self-work and contracted work in a mix and match scenario. The contractors you might use are the following:
1. Electrician, especially one specializing in underground installations.
2. Pole setters such as Power Companies, excavation contractors or a general contractor.
3. Advice of a Code Enforcement Officer of your town or municipality.
Town Ordinances
Most towns have an “Outdoor Light Ordinance.[footnoteRef:9]” Without getting into the long list of definitions, which all ordinances have, the essence of the Ordinance in my town for instance, is Article 2.2, Control Of Glare-Luminaire Design Factors summarized here.  [9:  Town of Kennebunkport Land Use Ordinance, Kennebunkport, Maine, Revised November 8, 2016.] 


A. Any luminaire with a lamp or lamps rated at a total of more than 1800 lumens and all flood or spot luminaires with a lamp or lamps rated at more than 900 lumens shall not emit any direct light above a horizontal plane through the lowest direct light-emitting part of the luminaire.

B. Any luminaire with a lamp or lamps rated at a total of more than 1800 lumens and all flood or spot luminaires with a lamp or lamps rated at a total of more than 900 lumens shall be mounted at a height equal to or less than the value 3 + (D/3) where D is the distance in feet to the nearest property boundary.

The maximum height of the luminaire may not exceed 25 feet.

The key phrases in this ordinance are “horizontal plane” and “direct light.” The formula for “luminaire height” does not apply in our case because the height of the pole is limited to 25’. Your ordinance should be shared with the designers of your system, so that local codes are met and your neighbors cannot legitimately complain, except perhaps at a hearing. 


Installing Lights
[image: Macintosh HD:Users:carletonmabee:Desktop:fixture-mount-slipfitter__93476.1476460298.1280.1280.jpg][image: Macintosh HD:Users:carletonmabee:Desktop:hub-mount-detail__07767.1476459225.1280.1280.jpg][image: Macintosh HD:Users:carletonmabee:Desktop:2-at-180-mount-alum-bullhorn-pole-top-mount-1__88724.1476459225.1280.1280.jpg]Once one chooses the light designed for the court, it should be mounted and wired before the pole is set. Most engineered plans will have two or more lights on a pole and, therefore, a bracket must be attached. The bracket to the right is a bullhorn design of aluminum; this one supplied by Light Poles Plus. A bracket will be specified to accommodate the wind loads for your area of the world. Wires are fed through the pole into the hollow aluminum bracket and then connected to the light fixture (as shown on the left).
[image: Macintosh HD:Users:carletonmabee:Desktop:16in-shoebox-hercules-3__49795.1476460298.1280.1280.jpg]
[image: Macintosh HD:Users:carletonmabee:Desktop:1318_large_jpg.ashx.jpeg]A light such as the Shoebox LED Light Fixture or Architectural Tru-Sport HID Fixture (metal halide) are attached to the bracket tenon using an adjustable slipfitter as shown to the right, or some other similar device. This gives the installer an exacting angle reference for positioning at the engineered specification.

Setting Poles
The trend nowadays leads to direct burial aluminum or fiberglass composite poles. They are lightweight (a 20’ above ground pole has 4 feet beneath the ground or 24’ overall) and easy for several strong people to maneuver. The holes can be excavated with a post-hole digger or a tractor with an auger. The wires can be laid and buried either using UF cable or Romex with conduit. Conduit needs to be connected properly to the pole. The turf can be laid aside and a trench dug by hand or a trench maker can be rented to dig for you. The poles can be prewired and the lamps attached to brackets and connected to power before they are lifted into position. The lamp’s position and aiming angles will be specified by the lighting company engineering, with a deviation allowance built in for inconsistencies in pole settings. The whole assembly could weigh only 150 pounds (according to Light Poles Plus), manageable with several strong people. Once in the pole is set into the hole, the pole is plumbed and rotated into position and the hole is back filled with the excavated dirt, if deemed suitable, and tamped down.

If one desires attached poles, a significant amount of extra work will be required to pour concrete into hole or form, and carefully place retention bolts before the cement sets. Also a conduit allowing the passage of wires through the cement to the center of the pole must be placed. If this project is post-court construction, then getting cement to the site could be problematic and would likely necessitate wheelbarrows or a portable cement mixer. After the foundations are produced, pole placement becomes very tricky and will most likely require a crane or a gin pole for support while it is placed onto the retaining bolts.[footnoteRef:10] [10:  See Appendix for more installation information] 

A Sample Design[footnoteRef:11] [11:  Light Poles Plus, Fond du Lac, WI.] 

This is an actual quote from a superb company, Light Poles Plus that was gladly willing to help even the small project that is a single croquet court. Bigger companies might brush you off.
Footcandle Array on a Standard Croquet Court; Engineered to 15 FC Average

[image: Macintosh HD:Users:carletonmabee:Desktop:Screen Shot 2017-11-16 at 2.44.01 PM.png][image: Macintosh HD:Users:carletonmabee:Desktop:Screen Shot 2017-11-16 at 11.18.46 AM.png]
Note how blue’s values are low and black would be even lower. You may want to inquire about the ability to tell black from blue at a distance.


Illuminance Graphics[footnoteRef:12] [12: 

 Light Poles Plus, Fond du Lac, WI.] 


[image: Macintosh HD:Users:carletonmabee:Desktop:Screen Shot 2017-11-16 at 11.26.05 AM.png]

[image: Macintosh HD:Users:carletonmabee:Desktop:Screen Shot 2017-11-16 at 11.35.49 AM.png]
The Quote

[image: Macintosh HD:Users:carletonmabee:Desktop:Screen Shot 2017-11-16 at 11.33.18 AM.png]


[image: Macintosh HD:Users:carletonmabee:Desktop:Screen Shot 2017-11-16 at 11.33.31 AM.png]


Lamp Details
[image: Macintosh HD:Users:carletonmabee:Desktop:Screen Shot 2017-11-16 at 1.09.47 PM.png]
[image: Macintosh HD:Users:carletonmabee:Desktop:Screen Shot 2017-11-16 at 1.10.25 PM.png]


[image: Macintosh HD:Users:carletonmabee:Desktop:Screen Shot 2017-11-16 at 1.10.49 PM.png]

[image: Macintosh HD:Users:carletonmabee:Desktop:Screen Shot 2017-11-16 at 1.12.09 PM.png][image: Macintosh HD:Users:carletonmabee:Desktop:Screen Shot 2017-11-16 at 1.11.28 PM.png]

[image: Macintosh HD:Users:carletonmabee:Desktop:Screen Shot 2017-11-16 at 1.13.43 PM.png]

Appendix
A Little Physics
Terminology
[image: ]Few of us probably remember High School or College physics, but a few basics will help in understanding the science of lighting.  As shown in the diagram[footnoteRef:13] one candle, or lumen (a single point of light radiating in all directions), will cast an illuminance (or quantity of light) of one footcandle on a square foot of surface at a distance of one foot. For the metric world it’s one lux on a square meter of surface at a distance of one meter.  The footcandle and lux terms become critical when discussing what acceptable light can or must be for all lighted situations. These terms are used consistently in the lighting industry. Converting footcandles to lux is done simply by understanding the relationship between both terms: 1 FC = 10.76 Lux or I Lux = 0.093 FC. 
 [13:  https://www.google.com/imgres?imgurl=http://www.theledlight.com/media/wysiwyg/lumens/footcandle-lux.png&imgrefurl=http://www.theledlight.com/lumens.html&h=380&w=750&tbnid=Q3uH17Gg3kmqRM:&tbnh=117&tbnw=231&usg=__3xUHbSf8i0xN05M14ZtyULB25ek=&vet=10ahUKEwipuPqu95LXAhWHQyYKHVrxCAUQ9QEILDAA..i&docid=U4OrsUKHQgv5vM&client=safari&sa=X&ved=0ahUKEwipuPqu95LXAhWHQyYKHVrxCAUQ9QEILDAA] 

The Inverse-square Law
[image: Macintosh HD:Users:carletonmabee:Desktop:420px-Inverse_square_law.svg.png]It goes without saying that the closer you are to a light source, the brighter it becomes.  With the exception of an extremely narrow, or parallel, beam of light such as a laser beam or a convergent beam (remember starting fires with a magnifying glass?), a light source will lose its power with distance. The inverse square law, based upon a point source of light radiating into three-dimensional space, will decrease in power by  where d = distance.  The inverse-square principle is represented in this graphic (where r [or d] = measured points –or radius-- of the sphere).[footnoteRef:14]  [14:  Wikipedia contributors, “Inverse-square Law,” Wikipedia, The Free Encyclopedia, (2017) https://en.wikipedia.org/wiki/Inverse-square_law] 

Beamed Light
[image: Macintosh HD:Users:carletonmabee:Desktop:Sports-Lighting-Primer-FIG.-5.jpg][image: Macintosh HD:Users:carletonmabee:Desktop:Screen Shot 2017-11-04 at 11.59.16 AM.png]The inverse-square law changes when the light source is beamed in various degrees with reflectors or lenses.  What is important here is that the amount of “candlepower” at the source can be of less intensity to accomplish the job.  In the graphic shown,[footnoteRef:15] the beam angle is determined at the point in the lateral border of the beam where it drops to 50% of its nadir (or directly downward) intensity. So in this case where the nadir intensity is 2000 units and the lateral border reaches 1000 units, the beam angle is determined.  In this case the nadir is perpendicular to the surface, but in lighting a sports field the reality is that the angle of incidence will be significantly less than 90˚ as shown at the right.[footnoteRef:16] [15:  MER Equipment, “Seafire Beam Angles,” http://www.merequipment.com/seafire-beam-angles.aspx]  [16:  Ian Ashdown, “Sports Lighting Regulations,” All Things Lighting; Relevance in Illumination Engineering (blog), April 29, 2016, http://agi32.com/blog/tag/sports-lighting/.] 



Duration of Daylight Year Round in West Palm Beach

[image: Macintosh HD:Users:carletonmabee:Desktop:Screen Shot 2017-11-08 at 6.33.38 AM.png]


This chart can be reproduced for any place in the world at the following Website:
http://aa.usno.navy.mil/data/docs/Dur_OneYear.php


A Few Light Pole Suppliers

1. Light Poles Plus, Fond du Lac, WI https://lightpolesplus.com
2. Alliance Composites, Inc., McGaheysville, VA  http://www.alliancecompositesinc.com/home/
3. Shakespeare a Valmont Brand, Newberry, SC, http://www.skp-cs.com/home
4. Bridgewell Resources, Tigard, OR, http://www.bridgewellresources.com/products



A Few LED and HID Lamp Suppliers

1. Musco Lighting, Oskaloosa, IA, http://www.musco.com
2. Light Poles Plus, Fond du Lac, WI, https://lightpolesplus.com
3. Lithonia Lighting, Conyers, GA, http://www.lithonia.com/micro_webs/sportslighting/default.asp
4. Acuity Brands (Lithonia Lighting), Atlanta, GA, http://www.acuitybrands.com/products/lighting/outdoor/sports-lighting


Typical Footcandle (FC) and LUX Ratings Outdoors and in Familiar Places

[image: Macintosh HD:Users:carletonmabee:Desktop:Screen Shot 2017-11-08 at 6.55.53 AM.png]




Direct Burial Light Pole Installation

[image: Macintosh HD:Users:carletonmabee:Desktop:Screen Shot 2017-11-11 at 11.58.05 AM.png]This photo shows a pair of men easily preparing and installing a fiberglass composite pole into a hole dug by the post-hole digger in the background.
This photo is from the video of this project: https://www.youtube.com/watch?v=7grcIJ_5vOU
In order to install Direct Burial Light Poles the correct backfill material for differing soil conditions should be used. The following guidelines are suggested:
Solid Rock Conditions: Crushed rock of 3/4 inch or less or cemented sand should be utilized for backfill.
Poor Soil Conditions: Consisting of loose rock, gravel, highly organic solids, or any other type of soil or conditions that inhibits the creation of a stable structural base. Local experts knowledgeable in existing soil conditions in the local area should be consulted to determine proper soil compaction.
Average Soil Conditions: Consisting of clay, silt, moderately organic soil, or areas with standing water during rainy season. Additional crushed rock to 3/4 inch or less should be added to the excavated material for backfill.
[image: Macintosh HD:Users:carletonmabee:Desktop:Screen Shot 2017-11-11 at 4.15.45 PM.png]Make The Hole: Generally holes should be round with smooth vertical sides consisting of undisturbed soil for best compaction and stability of poles. Diameter of holes should be about twice the diameter of the pole at its base. Holes should be hand dug or augured. For general burial depth consult the chart below:









Wire the Pole: Complete wiring utilizing approved methods.
Install the Pole: In many cases composite poles can be manually lifted into place and inserted into the hole.
Plumb the Pole: Use a plumb bob to level and align the pole.
Backfill the Hole: Fill and tamp every 6 to 8 inches of backfill. Frequent tamping is important for installation.[footnoteRef:17] [17:  Direct Burial Light Pole Installation, Alliance Composites, Inc., McGaheysville, VA, http://www.alliancecompositesinc.com/home/ , November 11, 2017.] 

An Example of a Manufacturer’s Direct Burial Products[footnoteRef:18] [18:  Shakespeare H-Series Direct Burial Poles, Shakespeare a Valmont Brand, Newberry, SC, http://www.skp-cs.com/home, November 11, 2017.] 

[image: Macintosh HD:Users:carletonmabee:Desktop:Screen Shot 2017-11-11 at 4.34.18 PM.png]



Courts with Lighting
[image: Macintosh HD:Users:carletonmabee:Desktop:lawn lights.jpg][image: Macintosh HD:Users:carletonmabee:Library:Containers:com.apple.mail:Data:Library:Mail Downloads:9809175A-F362-4126-B700-411A7BD63B16:image1.jpeg]Three lighted courts at the National Croquet Center, West Palm Beach,
with four poles and lamps per court.
Jay DiGeronimo’s court in Leominster, MA
Two poles and four lamps
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Light Levels

Summary of Outdoor Illuminance Levels (Footcandles)
Horizontal illuminance levels at 1M (3') unless otherwise shown

See this table in LUX values

ACTVITY CLASST CLASS T CLASS T CLASS W
BASEBALL 5000 FC 00770FC SO0 FC 020 FC
BASKETBALL 0FC WFc
GOLF DRIVING RANGE
HORIZONTAL (at grade) 20FC WFC
VERTICAL (at 163m T0FC T0FC
(200yrds))
FOOTBALL T00FC S0FC S0FC wFC
GOLF COURSE
TEES (at grade) s5FC
FAIRWAYS (at grade) 3FC
GREENS (at grade) 5FC
HORSE RACING
HORIZONTAL (at track) 307100 FC
VERTICAL (at 1.5M (5)) 70 FC
TCE HOCKEY (at grade) S0FC S0FC wFC
RODEO S0FC S0FC
ROLLER HOCKEY (at S0FC 0FC wFC
grade)
SOCCER (OUTDOOR) ELd S0FC WFC
SOFTBALL THOM00 FC 100170 FC SO0 FC 30720
SWIMMING
POOL (at water level) S0FC S0FC TOFC
DECK (at deck level) 20/c 10 Fc 10FC
TENNIS T25FC 75FC S0FC 30FC
TRACK & FIELD
FIELD 50 FC 30 FC 20Fc
TRACK (at grade) 30 FC l20Fc 20FC
VOLLEVBALL S0FC 20F¢
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Adjustable Slipfitter

- Fits 2.38" OD tenon or pole top
- Hardware included

- Finished to match fixture
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Hub Mount Detail
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Quote #: TIU25901
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EMal:

aty Product
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4 |TAB2180
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8 NFSF

Exp. Date: 12114/17

Aaron|. Contact Name: Carloton Mabee
8887911463 X714 Phone #: (207) 636-6633
‘quotes @ightpolesplus.com Emait carimabee2@gmailcom
41425652203 Fax
Croquet Court (1413874) Ship To Name:
Ship To: Kennebunkport, ME
Sale  Ext.
Description Comment pes  prce

20' Above Grade + 4' Below Grade x 6.7" Base x 4.1° Top, Round Tapered Textured
Fiberglass, Direct Burial Light Pole, Conduit Entry Below Grade, Wiring Handhole &
‘Cover, Standard Fixture Mounting & Finish Cokor, USA Engineered & Manufactured

Light Fixture Mounting, 2.36" OD x 4* Long, Tenon Top.

2 @ 180 deg. Fixture Mount, Aluminum Bulhhom Bracket, Pole Top Mount, Powder Coat
Finish, USA Engineered & Manufactured

240 Watt LED, 16 Shoebox Hercuies, SunnySideUp COB Light Engine, 120-277v Input
'VAC, 5000K Cool White, 31849 Nominal Lumens, 750-1000w HID Replace, 70deg
Medium Type V, USA Made, ETL Certfied to UL 1598 Standards, 300,000+ Hours L70
LED Life, 5-Year Light Engine Warranty

Adjustable Sipfitier Mount for 12 & 16 Shoebox Fixtures, Fits 2.38° OD Tenon & Arm
Mounts, Dark Bronze Powder Coat Standard, Fiished to Match Fixture Colorfor
‘Custom Colors, Heavy Dty Die Case Aluminum Material

1. Pricing s based on a prepaid order release within 30 days and includes delivery within the contiguous USA
unless otherwise noted.

2. Sales tax calculation (i appicable) wil be finalized at order processing (OE).

3. Pleass consult your Technical Sales Manager for additional order terms and detais.

Important Notes:

Light Poles, Brackets & Amms

- [4]10 [6] wesks estimated production lead time.

- Dark Bronze Finish
-2.38"x 4" tal tonon
- Direct Burial System

- Loading Assumpton - light pole(s) rated at [80] MPH. No speciic loading and/or wind zone crteia specified by customer.

$747.00 $2.988.00

$000 5000
$171.00 $684.00

$899.00 $7,192.00

$4200  $336.00

Subtotal: $11,200.00

Grand Total:

- Loading Assumption - mounting quanti (2 ight fixtures}; 1, brackets] per pole; no other pole atachments (inciucing banners,flags, brackets,etc).
- Gustomer to inspect and ensure that existing anchorage is stucturally sufficent for pole and loading. Light poles are assumed to be mounting at grade.
- Gustomer has not requested vibration dampeners.

Light Fixures

- Slipiter Brackets

- Assumes standard 120-277v on site. Confirm voltage, mounting accessories and lighting controls a order entry.
- Lightning strkes and voltage surges can cause fixture damage: additional surge protection avaiiable upon request.

Other Notes & Considerations

- Wi & CA customers - resale cerificate required to avoid sales tax.
- Non-Standard specifications may add to the production lead time.

- Customer responsible for unloading at time of defivery; ine tems may ship at ifferent s during production cycle.
- Sports Lighting - steps and saety cables are not iniuded; due to safety concerns, we recommend NOT using steps in this type of structure appiication.




image18.png
IMPORTANT: Do you require ibration dampeners? We recommend vioration dampeners be used when (1) ight poles are being installed on a parking
ramp, deck, bridge, pier,airpor, train or subway hubRerminal or known problem area (2) a load of 0.75 EPA or smaler is going on the light poies and (3)

IMPORTANT. To ensuro proper selocton of th lgh pole, luminaire, accessories andior foundaton, we recommend the customer consuta qualfied
engineer to analyze the loading and design crieria for the specifc appication. Maximum loading capacy guidance s based on sde-mourted Igh ixturos
only.

IMPORTANT: LPP and its vendors are not responsibie for the structural adequacy of new andor existing lght pole footing designs and anchor bott.
Estimated loading capacty values and wind zone ratings are based on standard commercial design and engineering crtera, and they do not account for
‘addtional loadings from objects such as (but not imited to) signs, banners, cameras, solar paneis and flags. Our light pole warranty does not cover
vibration induced fatigue faiure.

IMPORTANT: LPP and its vendors consider these quoted products as produced and suppled according 1o the customer's dimensiona, material andlor
electrical specifcations. Given the customer has not provided specific loading information, we have not engineered the producis forthe customer's specfic
appication(s). The customer remains responsibe for the product design, engineering and selecton.

lightpoles PLus con

P:888.791-1463 206 W. McWiliams St | Suite 101
quotes@ightpolesplus.com | Fond du Lac, Wi 54935
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Project Name Fixture Type

Catalog #

Our LED lights, light poles and brackets are proudly engineered and manufactured in the USA. We use only the highest quality components, and our LED
hoebox fixtures deliver unmatched light output and efficiency for any area or flood lighting project. Precision engineered for performance and energy

these products dramatically reduce energy consumption by up to 80% and virtually eliminate ongoing maintenance expenses for a variety of
and applicatior

Product Overview

Highlights:
+ Enginered and manufactured in Wisconsin, USA from domestic and imported components
+ ETL Certified: Conforms to UL STD 1598 & CSA STD C22.2 4 250.0 for wet locations

+ L70 calculated LED lfe over 300,000+ hours

+ Drivers are 0-10v dimming standar

+ Sixlight engine options from 5,622 - 31,849 lumens for 75-1000w HID replacements

+ Premium high-output Chip-On-Board (COB) LEDs in 5000K, 4000K and 3000K options,
custom color temps available upon request

+ Minimum CRI of 70, custom CRI available
+ DLC qualified models available. Please refer to www.designlights.org for the most current
information

Common Applications:
+ Parking lots, ramps, walkways and roadways

+ General area and ste lighting

+ Car dealerships, schools, hospitals, hotels and gas stations
+ Retallstores and commercial buildings

+ Sports ighting and ball felds

Light Engine Warranty:
+ Syear standard limited warranty on all light engine components
+ Accessories and adders covered by separate OEM supplier warranties

PLUS com o

206 W. McWillams St. | 888-791-1463 Rev. V09142017
Suite 101 quotes@lightpolesplus.com . -
Fond dulac, Wi 54935 | LightPolesPlus.com S e o ar st o noies.
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Product Specifications

Housing Construction, Finish & Mounting:

+ Rugged, die-cast,soft square aluminum housing

+ Impact-resistant, tempered glass lens and durable siicone gasket

+ Durable, multilayer, polyester powder coat or industrial grade liquid paint

+ Available in a variety of colors such as dark bronze, black, white, light gray, dark green and natural aluminum (custom colors available upon request)
+ 6" pole mount, 10" pole mount, adjustable slipfitter and trunnion yolk brackets available as standard mounting accessories

Optics & Lighting Distribution:

+ Innovative silicone optics assembly with precision light control and cutoff

+ Standard photometric distributions include V-WIDE, 3/4-FWD, 30° NARROW SPOT and 70" MEDIUM SPOT

+ No secondary optics used for base model

+ IES files, photometric reports and simulations available pon request

Automotive Dealership Optics:

+ Left and right optical rotation available for applications lie car dealership front lines (optics are not field-rotatable, must be done at factory)
+ Delivers enhanced lighting and proper photometric control of auto dealership merchandise

+ Allows for simple 2@180 pole mount while rotating forward throw light patterns toward dealership merchandise

LEGEND
Mo Wose Wzoe [sor ‘Cronted & imulated per [ESNA LM631995.
160w Shosbox Type 20 Heiht 160w Shosbos,Type Y Sare, 20 Heght 60w Shosbo. Type .20 Heght 60w st Type 20 Heght

Electrical: Energy Control Options: Effective Projected Area (EPA) & Weight:
+ Operating temp: 40 C10 +50°C + Daylight harvesting and photo controls 12" Housing (15185)
+ Standard AC input of 120277V VAC, up to + Motion control and dimming © 075EPAELO

480v avallable: + Surga protacton - 13EPARLAS"
. 16" Housing (25 L8S)

EMIfite: 47CER, part 2, part 15 + CATitle 24 compliance options available o sz.(;
+ Power factor: 0.9 upon request

- 20EPARtaS”

+ Total harmonic distortion: <20%

+ Surge protection: IEC/EN 61000-4-5 EMC test
standard

+ Licensed electrician required for installation

lightpolespius., s —

206 W. McWilliams St. ‘ 8887911463 Rev. V09142017

Sune 101 quotes@lightpolesplus.com This specification brochure is imtended to serve as a generalguide. Our products are continual
Fond dulac, Wi 54935 | LightPolesPlus.com [rropesitpol o el st s et reond
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12:SBHC40-50MV-5. 36w 75175w. 1,050 mA 5622 4854 300000 Hrs
12:8BHC80-50MV-5. 7w 1253000 1,050 mA 1119 10007 300000+ Hrs
12:8BHC120-50MV-5+ 106w | 200400w 1,050 mA 16490 14841 300000+ Hrs
16SBHC60SOMV-S* | 157w | 142w | 300525w 1,050 mA 2735 19,562 300000+ Hrs
16SBHO20050MVS | 196w | 177w | 400650w 1,050 mA 26855 24,169 3000006 Hrs
16SBHC24050MV:S* | 235w | 211w | 7501000w. 1,050 mA 31849 20664 300000+ Hrs

120w OLC qulfied mocel i 3000K,A200K s SO0OK. 160w DLC ualfed model I MV and Y votag

240w DLC quafid oo,

Recommended Lumen Maintenance Factor (LMF)*

Amblent  inkial L 25K Hour Projected 50K Hour Pojected 75K Hour Projected 100K Hour Projected

LMF e LMF [
cos | 25c@7H | 100 96% 4% o2% 0%

1. Considre o be 3y HID squvlent. Spcifi HID wattage equivalets wil depend o thinge ke aniorments nd appicaton chasctrstcs distrbuten type snd design crars

2. Consideed il nominl vlu o the LED light engin a speifed by the LED chip manufacturer Fxtur fficacy and lumen otputwil depend o hings e color tamperatre,distsbton e and
erronmantlcharactenetis.

3. Gonsideed the ypca vl delvered s o he LED lght ngin.Specfc umensfr an pplcation wil dpend on things ik colo amperatue, disution ype and envionmental
Charscterstic

4 Lumen malntenance values st 25 are calcisted pr TW21 based on V80 data and i ouse uinare estng

5. Insccordance it IESNA TMLZ11, Projected Vaiesrepresent el st vl based on e curatons tht sr wihin s mes (6) e IESNA LA0.08 ottt curation (1 hours) o the.
devca under esting (OUT) L. the pckaged LEDchip.

6. Inaccordance wihIESNA ThE21-11,Calulated Values epresent tm duratonsthat excee six mes () the ESNA LWH80.08 tta et durato (1 hours) o thedevice under testing (OUT) Le. e
packeged LED cip.

Note:Addtion! wattages an confiuratons avalsbe pon request. Speciicatons aresubjec 1o change witkout otce

lightpalesplus., === ez &) @ W BE QR 755

206 W. McWillams St. | 888-791-1463 Rev. V09142017

Suite 101 quotes@lightpolesplus.com This specification brochure is imtended to serve as a generalguide. Our products are continual
Fond duLac, Wi 54935 | LightPolesPlus.com e expoemes iy o oo e o g it o,
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6" & 10" Arm Drill Pattern for 12" & 16" Shoebox Fixtures
TOP OF POLE

3" Recommended

3/8" Diameter
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AIMPORTANT: DIMENSIONS ARE NOT TO SCALE!
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206 W. McWillams St. | 888-791-1463 Rev. V09142017

Suite 101 quotes@lightpolesplus.com This specification brochure is imtended to serve as a generalguide. Our products are continual
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Ordering Information

Ex. 12-SBHC-120-50-MV-5-DB-6S-BPC1

12-SBHC = 12" Shosbox COB. 50 = 5000K

servanire B W

5 = Type v Round 08 - DarkBronze Mot
[1e-s8Hc W = Type v Square Black 6" Arm (Square Pole)
4+ Typenviwo e 6" Am Round Poe)
34 = Tye v W SiteGray 10° A (Square Pol),For @90" Shosbox Confguratons
3 - Type i wice Lo Gy 10" A (Round o), Fr @90° Shoebox Configuratons
70= 70 Medum S| 06 = parkGreen 28" 0 Siptter
T 30 - 30 Narowspot | | NA = Nat A Pat Trunion voke
80 - 0wt © - custom cc = CustomColor Tennis Cour Dait Ae Adapte For Sipfite Mot
120 - 120wt Housing
160 = 160wt otz = 12 Wre Guard
2 = 2oveat] [sev = swozrmv W16 - 16" Wre Guard
240 = 20w W = 34740, HSV12 = 12 House Side Visor
o = Comore WSV16 = 16"House Side Vsor
Gomols
3PC1 - Button Photoconol 120 VAC
BPG2 = Button Potocont, 208 10 277 VAC
8P3 - Button Phatocontol, 347 VAC
PG4 = Button Potoconto, 480 VAC
SPC1 - Swie Photoconto, 120 VAC
'SPG2 = SwivelPhotoconol 208 0 277 VAG
SPC3 - Swive Photoconto, 480 VAC
a2 - MotouPhnSesc OF oo i 4 Gt @B VTS
P IBDL = st s ney i ey
Mounting Accessories FSP2ZIBDL7 = e PeamAC (s toate it Fanrey
FSIRI00 = Ol RemosForMotonPhto S O Ramot orrl Walile U
SRG1 ~ Suge Potector 1200277
SR04 ~ Surge Protetor 34744301
F10 = 10 Amp Fuse i, 120400 AT |
O
WHPTONP = 10 Cord wio Plug, Stipped Pigtall Both Ends (Nt nstaled)
> . WHPGNP = § Cord w/o Plug, Stipped Pigtal Both Ends (Not Installed)
ay < VHPHGTESP - 10 Cor ] NEVA 15 Sped Pt ne £ ot paled
'WHPS1207 = & Cordw/ NEMA 5157 Stipped igal On End (Not talle)
‘Tennis Court Davit WHP3NP - 3'Cord w/o Plug, Stripped Pigtail Both Ends (Not Installec) |
Arm Mount Trunnion Mount Slpfitter Mount  Arm Adapter vnmnp 3 Cord w/ NEMA 5-15 Stripped Pigtail One End (Not Instaed) |

lightpoles pLus.n

206 W. McWillams St. | 888-791-1463

Suite 101 quotes@lightpolesplus.com
Fond duLac, Wi 54935 | LightPolesPlus.com

= 112" NPT Cord G, 01800400 Cord D Range (ot nstaled) |

e e
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Tennis Court Davit Arm Adapter For Slipfitter Mount
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90° - 1000 lux - 750 lux - 333 lux
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o, o, WEST PALM BEACH, FLORIDA Astronomical Applications Dept.
Location: W0B0 04, N26 43 Eastern Standard Time U. S. Naval Observatory
Washington, DC  20392-5420

Duration of Daylight for 2017

pay  Jan. Feb. Mar. Bpr. May June  July  Aug. sep. oct. Nov. Dec.

hm hm hm hm hm hm hm hm hm hm hm hoam
o1 10530 10:58  11:38  12:27  13:11  13:43  13:47  13:22  12:40  11:53  11:07  10:35
02 10531 10559 11:39  12:28  13:12  13:43  13:47  13:21  12:38  11:52  11:06  10:34
03 10531 11:00  11:41  12:30  13:14  13:44  13:46  13:20  12:37  11:50  11:05  10:34
04 10532 11:01  11:42  12:31  13:15  13:45  13:46  13:19  12:35  11:49  11:03  10:33
05 10532 11:03  11:44  12:33  13:16  13:45  13:46  13:18  12:38  11:47  11:02  10:32
06 10533 11:04  11:46  12:35  13:17  13:46  13:45  13:16  12:32  11:46  11:01  10:32
07 10533 11:05  11:47  12:36  13:19  13:46  13:45  13:15  12:31  11:48  10:59  10:31
08 10538 11:07  11:49  12:38  13:20  13:47  13:44  13:14  12:29  11:43  10:58  10:31
09 10535  11:08  11:50  12:39  13:21  13:47  13:43  13:12  12:28  11:41  10:57  10:30
10 10535  11:10  11:52  12:41  13:22  13:47  13:43  13:11  12:26  11:39  10:56  10:30
11 10536 11:11 11553 12:42  13:23  13:48  13:42  13:10  12:25  11:38  10:54  10:30
12 10537 11:12  11:55  12:44  13:25  13:48  13:41  13:09  12:23  11:36  10:53  10:29
13 10538 11:14 11557 12:45  13:26  13:48  13:41  13:07  12:21  11:35  10:52  10:29
14 10538 11:15  11:58  12:47  13:27  13:48  13:40  13:06  12:20  11:33  10:51  10:29
15 10539 11:17  12:00  12:48  13:28  13:49  13:39  13:04  12:18  11:32  10:50  10:28
16 10540 11:18  12:01  12:50  13:29  13:49  13:38  13:03  12:17  11:30  10:49  10:28
17 10541 11:20  12:03  12:51  13:30  13:49  13:38  13:02  12:15  11:29  10:48  10:28
18 10142 11:21  12:05  12:53  13:31  13:49  13:37  13:00  12:14  11:27  10:47  10:28
19 10143 11:23  12:06  12:54  13:32  13:49  13:36  12:59  12:12  11:26  10:46  10:28
20 10144 11:24  12:08  12:56  13:33  13:49  13:35  12:58  12:11  11:24  10:44  10:28
21 10145  11:26  12:09  12:57  13:3  13:49  13:34  12:56  12:09  11:23  10:43  10:28
22 10146 11:27  12:11  12:58  13:35  13:49  13:33  12:55  12:07  11:21  10:43  10:28
23 10147 11:29  12:13  13:00  13:36  13:49  13:32  12:53  12:06  11:20  10:42  10:28
2 10548 11:30  12:14  13:01  13:37  13:49  13:31  12:52  12:04  11:19  10:41  10:28
25 10149 11:32  12:16  13:03  13:38  13:49  13:30  12:50  12:03  11:17  10:40  10:28
26 10550 11:33  12:17  13:04  13:38  13:49  13:29  12:49  12:01  11:16  10:39  10:28
27 10552 11:35  12:19  13:06  13:39  13:48  13:28  12:47  12:00  11:14  10:38  10:28
28 10553 11:36  12:20  13:07  13:40  13:48  13:27  12:46  11:58  11:13  10:37  10:29
29 10:54 12:22  13:08  13:41  13:48  13:26  12:44  11:56  11:11  10:36  10:29
30 10:55 12:24  13:10  13:41  13:48  13:25  12:43  11:55  11:10  10:36  10:29

31 10:56 12:25 13:42 13:24  12:41 11:09 10:30
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Light Levels

Outdoor FC LUX
Direct Sunlight 10,000 100,000
Full Daylight 1,000 10,000
Overcast Day 100 1,000
Dusk 10 100
Twilight 1 10
Deep Twilight 0.1 1
Full Moon 0.01 0.1
Quarter Moon 0.001 0.01
Moonless Night 0.0001 0.001
Overcast Night 0.00001 0.0001
Indoor FC LUX

Manufacturing Assembly Line

Rough 20 200

Fine 100 1,000

Very Fine 300 3,000
Retail Stores 50 500
Banks

Lobby 20 200

Tellers 50 500
Hospitals

Operating Room 1,800 18,000
Offices

General 30 300

Accounting 50 500

Average Parking Lot = 1 foot-candle or 10 lux
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SHAKESPEARE H-SERIES DIRECT BURIAL POLES

Mounting Height

Overall Length

>

Burial Depth

OVERALL [MOUNTING|  BURIAL | TP |GRONOUIE| e curr

LENGTH | HEGHT | DEPTH | DIAMETER | DIAVETER
& 0 3 a6 60 £
14 1t 3 a6 6.1 s
15 12 3 46 62 51
16 15 3 46 64 54
18 14 3 46 65 58
19 1 4 46 67 65
20 16 0 46 68 68
21 7 [ (X3 69 72
22 T8 0 46 7.1 76
23 19 4 6 72 80
24 20 4 46 73 8
25 21 4 a7 73 102
£ 2 [ a7 76 106
27 25 @ a7 78 700
28 21 4 a7 79 113
30 %5 5 a7 50 Ti7
31 %6 5 a7 82 121
= o7 5 a7 53 725
= %5 5 a7 53 728
= % 5 a7 54 2
E3 % 5 a7 54 756

ORDERING INFORMATION

O

B H 24— 01

T

« Mounting heights to 30 feet
« Smooth, semi-smooth or natural finish
+ 3 standard and 5 special architectural colors available

« High performance UV and weather-resistant
pigmented resin system with an additional pigmented
polyurethane coating.

« Tenon top or Drilled and Capped

« Standard 2-1/2" x 5" handhole located 18"
above grade

« Standard 2 EA - 2-1/2" x 6" wire access hole 24"
below grade

« Anti-rotation flare structurally integrated into the pole
base during manufacture

« Poles are individually identified with a permanent
‘embossed tag located 9* from tip.

« Sleeved individually for shipment
« Lightweight, easy to install, saves money

1.0
|

BURIAL

T

B=DRECT| | sepies | | OVERALL

- Base Dia.= Groundine Dia +3.75"

DIGITS MAY
BE ADDED
FOR
INTERNAL
UsE
TENON 'STANDARD COLORS PREMIUM COLORS
X375 TENON BROWN
75X 375" TENON 4=LIGHT GREEN
CAPPED SILVER
« CONSULT FAGTORY
WHITE
FOR OPTIONS DARK GREEN
9=cusTom
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Lighting a Croquet Court
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