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LIGHTING OBJECTIVES

Security from theft and trespassing is a
primary concern for all homeowners and
is usually addressed with high voltage
floodlights. A better choice is strategically
placed low voltage lights that provide low
levels of illumination strategically distrib-
uted around the property. This avoids the
problem of glaring lights and unlit regions
that allow intruders to remain unseen.

Safety

Low voltage lighting is an ideal choice for
illuminating walkways and entrance ways.
This ensures that residents and visitors
can safely navigate through the property
avoiding otherwise unseen obstacles.

Usability

llluminating the public and private areas
of a property allow the homeowner to
enjoy decks, sitting areas and recreational
spaces.

Light defines textures, shapes and struc-
tures while evoking a wide range of posi-
tive emotional responses. A good lighting
design can create moods that are soft
and subtle or dynamic and dramatic. It
can highlight features of the structure and
property, while maintaining a cohesive
scene. Good Landscape Lighting is a
feast for the eyes.

OBJECTIVES AND DESIGN

The Power of Light

Nothing has a greater effect on
the comfort of an individual than
the quality of light. Think about
how you feel when approaching a
dark house compared to how you
feel when entering the property
of a beautifully illuminated home.

The lighting designer recognizes
this and creates a scene where
the viewer is an active participant.
This scene presents a cohesive
panorama framed by the borders
of the property. Lighting displays
the beauty of the landscape and
highlights the architectural fea-
tures of the building.

Cohesion

Cohesion refers to the overall
appearance of the scene as one
continuous panorama. If there
are unlit areas near illuminated
ones, then the viewer’s visual
experience is interrupted. These
“black holes” detract from the
beauty of the design and fatigue
the eyes.

Cohesion is achieved by illumi-
nating borders, backgrounds, and
intermediate areas with the cre-
ative use of fixtures placed for
that purpose.

The Public Space (Front Yard)

Fig. 1. A typical lighting design for the public space. This illustration
shows how the careful choice and placement of fixtures creates a scene that is

both welcoming and dramatic.

Depth

Depth refers to the strategic
placement of fixtures using dif-
ferent light levels to achieve a
three-dimensional scene. Depth
requires lighting areas that are in
the foreground, in the middle, and
in the back of the scene.

The proper use of high, medium,
or low wattage lamps (with vary-
ing beam spreads) helps estab-
lish depth by allowing the design-
er to create scenes that draw the
eye from near to far.

Focal Points

Keep in mind that the designer
is not only painting a picture with
lights, he or she is also directing
a scene.

In this scene, the viewers eyes
are first drawn to one focal point
then to another and so on. These
focal points may be unique fea-
tures of the property such as,
statuary or water features; or they
may be functional points such as
entrance ways, sitting areas or
gathering places.




The Private Space (Back Yard)

Fig. 2. A typical lighting design for the private space. This illustra-
tion shows how good design can increase nighttime usability of recreational

areas in the owner’s backyard.

Quality and Direction

Low voltage fixtures provide illu-
mination that is highly control-
lable. Instead of the harsh glare
of bare bulbs, light is directed
to the desired places. In a good
lighting design, light sources are
not seen, only the reflection of
their light off a variety of surfaces.

The quality of lighting is changed
by uplighting (more dramatic),
downlighting (more natural), side-
lighting (emphasizes details), or
backlighting (emphasizes form).

Perspective

Perspective refers to the view-
ers experience from various loca-
tions both outside and inside the
home. The designer needs to
walk the property and ensure that
the lighting scene works from all
possible vantage points (includ-
ing from the approaching road).

Inside the home, the viewer
should be able to look out the
windows and enjoy the scene
without being blinded from fix-
tures illuminating the house.

A Relaxing Outdoor
Environment is achieved by:

D Smooth transitions

D Varied light levels that
direct the eye naturally
from one area to another
and create depth

» Balanced lighting across
the scene

D Focal points

» Visual Direction

Balance and Symmetry

A lighting designer needs to rec-
ognize the features of a land-
scape that define its appearance.
If there are repeating patterns
such as a row of bushes, fencing
or stone walls, then the designer
needs to light those forms in a
way to preserve that symmetry.

The designer also needs to bal-
ance the lighting so that one side
of the property is not brighter than
the other.

DESIGN STEPS

Set Objectives

Step 1

You and the client discuss what can be
reasonably achieved with a lighting system
within the constraints of the budget. Write
down all the intended objectives.

Walk the Property Step 2

Walk the property, viewing from every angle
(including from the approaching road.) First,
think about the visual composition of the
entire scene. Note what is beautiful and
distinctive about the property. Recognize fea-
tures of the landscape and structures and
note repeating patterns and interesting forms.

Next, determine focal points and decide
where you want the viewer’s attention to be
directed. Pay attention to transition areas and
apply the basic elements of design to create a
scene that satisfies your objectives.

Step 3

As you decide on the location of each fixture,
place a colored flag at the spot. Use a differ-
ent color for each fixture type and write lamp
wattage and beam spread on each flag.

Rough Sketch Step 4

Make a rough sketch of the property, label-
ing each of the important areas and features.
Indicate the placement of fixtures and trans-
formers. Measure or estimate the distance of
each wire run. Check for availability of 120V
power supply.

Using the worksheets in this manual, calcu-
late wire sizes and transformer requirements,
then create a materials list.

Flag the Job



UP LIGHTING

TECHNIQUES

MOON LIGHTING

Purpose

To highlight trees, other plant materials or
architectural features; tends to be more
dramatic than down-lighting, but can also
look natural when applied with skill.

Fixtures Used
Directional lights, well lights
Considerations

For pine trees and other dense foliage
plant material, place fixtures outside the
drip line of the plant and limit spacing to
5 foot on center. Less dense trees usually
require far fewer fixtures with 8 to 10 foot
spacing. For tree trunks, use low intensity
grazing technique to accentuate textures.

Purpose

To provide soft natural lighting over large
areas, serves as an ideal transition con-
necting different lighting scenes together

and eliminating black holes from the project.

Fixtures Used
Tree lights
Considerations

Fixtures must be at least 25 ft. high
(aimed minimum 45% from horizontal). At
least two lights per tree is recommended.
Fasten fixtures to tree with mounting
canopy. Do not screw canopy directly to
tree surface, allow space behind canopy
to prevent tree rot.

CROSS LIGHTING

Purpose

Defines surface texture and shape
instead of flattening effect when using a
single front light.

Fixtures Used
Directional lights, well lights
Considerations

Often used to define focal points. Lamp
selection and fixture placement is critical.
Lights can be mounted above or below
subject. When two lights are used, use
lower wattage lamp on one side for a
more natural effect.



MIRROR LIGHTING

o
'

Purpose

To take advantage of the reflective sur-
face of water features to create a more
compelling visual experience.

Fixtures Used
Directional lights, well lights
Considerations

Consider the visual experience from all
likely viewing angles. Add illumination
to various regions of the background to
contribute to the overall impact. Check
that bare lamps do not reflect off the
water into the viewers' eyes.

TECHNIQUES

STEP LIGHTING

Purpose

To illuminate retaining and free-standing
walls and regions adjacent to them.

Fixtures Used
Engineered Wall Lights
Considerations

Engineered wall lights are affixed with a
bracket extending from the back of the
fixture body. This bracket slips under the
capstone or between blocks. Fixtures
should be spaced equidistant from each
other.

Purpose

To illuminate steps
Fixtures Used

Deck lights, Path Lights
Considerations

Steps should receive fairly uniform illumi-
nation to prevent tripping hazards. Lights
may be positioned on one side or both
depending on the width of the stairs and
the fixture mounting height.



TECHNIQUES

SILHOUETTING

Purpose Purpose

To provide a steeply angled light to To provide a lit surface that acts as a
accentuate texture on walls and tree backdrop for unlit plant material or
trunks by utilizing the irregular surface other features; the effect can be mysteri-

to create broken shadows and irregular ous and compelling.

P patterns. Fixtures Used

urpose .

Tp iaht olanting beds and paths. And Fixtures Used Directional Lights, Well Lights
 light planting beds and paths. And, Directional Lights, Well Lights .

to provide seamless transition between . .
lighting scenes. Considerations This technique produces dramatic effects

Fixtures Used Position fixtures within 1 foot of walls or and is best used for objects and fea-

Path Lights
Considerations

Space and position fixtures to provide a
visually appealing illumination along the
path. Alternate placement from one side
of the path to the other. Provide enough
illumination to prevent tripping hazards,
but space fixtures far enough apart to
create distinct pools of light.

tree trunks. Tilt fixture away from wall to
minimize hot spot and provide a more

even light distribution from top to bottom.

tures that have distinctive and interesting
shapes.



WALL WASHING

Purpose

To provide an even illumination on walls.

Fixtures Used

Directional Lights, Well Lights, Wall Wash
Light

Considerations

Take care that these lights are not glaring
for occupants inside the house.

Wall washing provides a broad, even
illumination across a house or wall. The
frontal angle produces a flattening effect
(no shadows from the surface texture).

This technique can produce uninteresting
lighting; visual interest can be improved
by projecting the light through plant mate-
rial.

TECHNIQUES

BACKLIGHTING

v
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Purpose

To provide illumination around the edges
of an object, thereby emphasizing its
shape, and creating a nighttime mood.

Fixtures Used
Directional Lights, Well Lights
Considerations

This technique is best used on objects
with interesting shapes. Be sure that the
fixture is hidden from view.

When two lights are used behind an
object separated by a 120° angle, the
effect is of light wrapping around the
object. This technique works well with
small conical shaped trees and large tree
trunks.

SHADOWING

Purpose

To create interesting shadows on walls.

Fixtures Used

Directional Lights, Well Lights

Considerations

Shadows create visual interest on the
structure. For houses with vinyl siding,
use shadowing to break up the linear pat-
terns.

When plant material is used to create
shadows, the plants will need to be peri-
odically trimmed, and fixtures may need
to be relocated, to compensate for plant
growth.




TECHNIQUES

OBJECTIVES: PUBLIC SPACE

D To create a welcoming feeling for family and guests

D To highlight the architectural features

D To visually lead visitors to the front entrance

D To provide safe passageway to the front entrance

D To highlight plant material

D To cast visually interesting shadows on the structure

D To create a cohesive scene with depth across the property

Left side is illuminated to define the structure, add depth
and complete the scene. It also ensures that the | @
structure looks good from side viewing perspectives.

Tree is illuminated to add detail, texture and depth
to the scene.

|e

Reflected light projects off the light colored surface of the
structure and reflects out to the planting beds and walk-
way areas. This provides a low level fill lighting for the
foreground of the scene.

(3]

Fig.3. Typical lighting design for the public space of a
property with notes on lighting treatments and design.



TECHNIQUES

The entire house is selectively illuminated. This
defines the structure. Lights are placed at the cor-

O || ners and between the windows, grazing the facade of
the house.

door as well as providing pools of illumination to

Area/Path Lights provide clear direction to the front
(5
reveal regions adjacent to the path.

facade of the house and provide depth and detail to

Trees are uplit to project shadows on the front
(6
the foreground.

Entrance area. The light level of the entrance is the
brightest part of the scene. This will direct guests
o to the front door.




TECHNIQUES

OBJECTIVES: PRIVATE SPACE

D To create usable evening spaces for recreation
D To highlight the landscaping features

D To draw attention to the vase and pedestal

D To highlight plant materials

D To raise the ceiling of the visual space

The illumination of objects in the foreground and
background creates visual depth. The illumination of
objects from right to left creates a continuous and
cohesive visual path.

o

Area/Path Lights are installed to illuminate the low
ground cover and cast light onto the stone paver
patio. This fill lighting in the foreground provides a
compelling and safe foundation for the lighting scene. 2
Designer uses CAST Small Mushroom Path Lights.

Lights are spaced evenly apart.

The pool surface provides a perfect mirror to add depth
and visual interest and to further enhance the scene. | ©

(Pool light should be off to maximize this effect.) Fig.4. Typical lighting design for the private space of a
property with notes on lighting treatments and design.
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TECHNIQUES

Large trees in the far background could be uplit to
raise the ceiling of the backyard thereby adding
vertical scale to the visual composition.

the highest level in order to draw the viewers eye

| Larger background plant material is illuminated to
(5]
through the lighting scene and create depth.

The vase and pedestal create a focal point in the
scene. llluminating this feature using the high-
est light level draws attention to it above all else.

6/ Crosslighting reveals the detail of the concrete’s
surface.

The stone wall is illuminated to a medium light
level using a grazing technique. Fixtures are even-

@ | ly spaced to maintain a balanced and symmetrical
illumination.

Middle ground plant material is illuminated to a
medium light level using an up lighting technique.

11



PLANNING

THE OLD HALOGEN WAY

The following worksheets and sketches on this and following pages depict a typical
residential lighting installation from start to finish.

PRELIMINARY SYSTEM REQUIREMENTS WORKSHEET

PLANNING STEPS

ST R Requirements

: DISTANCE FROM SPIDER
Working from the rough sketch, the con- WIRE TOTAL SPLICE TO TRANSFORMER
tractor can use the “Preliminary System sony | EeEAEn] ) ELAGETIEE e 0 RAEPRRITER S wrm i e e T s sk
Requirements Worksheet” (Fig. 5) to record PER RUN PER RUN
all the information needed to make the fol- 1 Grove Bullet 1 X 35w = 35w 50’
lowing calculations.

1 Grove Small Mushroom 3 X 20w = 60w
i izi 2 Front Walkway | Small Mushroom 5 X 20w = 100w 85’

S PR Wire Sizing y

N . . [ Bullet 4 X = 14 120’
Landscape Lighting requires either #10/2 3 Side Garden e dow ow 0
or #12/2 direct burial wire to connect trans- 4 Side Walkway | Small Mushroom 5 X 20w = 100w 29’
formers to S_pider Sp_)lices. The selection is 4 Side Walkway Bullet 1 X 35w - 35w
based on wire run distances and wattage :
of fixtures on each run. This determination 5 Back Garden Well Light 4 X 35w = 140w 150
can be made using the “Quick Wire Sizing 6 Pond Bullet 2 X 35w = 70w 200’
Guide” (Fig. 6). 6 Pond Well Light 2 X 35w = 70w
ST ER Transformer Sizing TOTALS] 750w 135 499

Fig.5. Preliminary System Requirements Worksheet — used to initially record L e L .

Selecting the correct transformer(s) is a

planned system details. Blank worksheet for copying on page 34.
two-step process.

QUICK WIRE SIZING GUIDE QUICK TRANSFORMER SIZING GUIDE

Capacity 75% Lamp Load
Model # (Watts) (watts)

CAST “Journeymen Series” (12-15v taps)

1. Determine total load on the system.
This can be estimated by adding the
total wattage of all lamps. Or, the load
can be more precisely calculated using

Use this guide to select wire sizes for each run
(from transformer to “Spider Splice”):

the “Transformer and Wire Sizing '?8% thetrte rlnore ’:hag Yes Use #10-2 CJS00PSMT, ©J300SSNT 200 225
Gl werense: (7, 6 watts lamp loa No CJ600PSMT, CJ600SSMT 600 450
on the run? _| CJ900PSMT, CJ900SSMT 900 675

2. Select the transformer(s) based on the
total load using the “Quick Transformer
Sizing Guide” (Fig. 7) If you are
working with the total lamp wattage,
compare that number with the “75%
Lamp Load” column. If you calculate
load using the longer worksheet then
compare that value with the “Capacity”
column. In both cases, select a trans-
former with a capacity exceeding these
numbers to allow for future additions to
the system.

12
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CAST “Master Series” (12-18v taps)

Is the run longer than > NO —>| Use #12-2 CM900SSMT 900 675
100 feet? \—>Yes —>{ Use #10-2 CM1200SSMT 1200 < 900 <----—-|---
CM1500SSMT 1500 ! 1125
NIRE AMP RA mii CAST “Power Pro Series” (12-22v taps)
Recommended CP900SSMT 900 675
#12/2 100w/8.3A 192w/16A CP1200SSMT 1200 900
#10/2 140w/12.0A 288w/24A Fig.7. Quick Transformer Sizing Guide. In this example the

Fig.6. Quick Wire Sizing Guide. In this example wire run 1
and 2 require #12/2 while the others need #10/2.

1200 watt transformer is needed because the calculated
750 watt lamp load exceeds the capacity of the 900 watt
transformer. It's always a good idea to have a slightly larger
transformer in case the job requires higher wattage lamps or

extra fixtures.



THE OLD HALOGEN WAY PLANNING

TRANSFORMER AND WIRE SIZING CALCULATIONS FOR LANDSCAPE LIGHTING

OPERATING VOLTAGE

Optimal voltage for

Total combined lamp wattage of 100 watts or less.
Total wire run of 100 ft. or less to the Spider Splice .

Total combined lamp wattage of 140 watts or less.

Guidelines for selecting | #12-2

wire size to maximize

—_—
=
—
—_
=
=]

the efficiency of a low #10-2 Total wire run in excess of 100 ft. to the Spider Splice . lamps is between
A - o Very expensive wire—better to run two pieces of #10-2 wire
voltage lighting system: | #g-2 Ny 10.8v and 11.3v.
WIRING AND LAMP INFO TO DETERMINE VOLTAGE TAPS REQUIRED TO FIND TRANSFORMER WATTAGE
TOTAL LAMP WIRE TAP AMP
un | WETHOD | wine | MATIAGEON | || AP LORD | |\ enGry "eenroor || vourace | ., |[uebee | roRe | |menesen | | oy
# |(SPIDER | SIzE THE WIRE RUN (L_arpp Wattage | x (To Spider x|2]|x (See Chart DROP +12 |= hearest previous X | “1AP NEEDED = WATTS
OR TEE) (SeeB ‘IEEI)((’z‘INn;pIe Divided by 12) SCF:)':‘C:egtTIZ:T Below) n\:lvmleer) Agnorl’ul_n?r/‘\)n Column)
1 [Spider [12-2 382" —g5w 7.917 x| 50’ x|2[x|.00162 |=|1.28 +12 |=[ 13 7917 (x| 13 =|102.92
2 (Spider [12-2 520" —1oow | | 8.33 x| 8% x|2|x|.00162 |=|2.29 | +12 |=|14 8.33 [x|14 116.62
3 |Spider [10-2 [*@35% _140w 11.667 x| 120" |x|2|x|.00108 |=|3.02 +12 |=| 15 11.667( x| 15 175.00
4 |Spider |10-2 3822 135w 11.25 x| 29 x|[2(x|.00108 ([=[0.70* | +12 |=| 12 11.25 (x| 12 135.00
5 [Spider [10-2 |*@%" ~140w 11.667 x| 150" |x|2|x|.00108 [=|3.78 +12 |=[ 16 11.667| x| 16 186.67
6 |Spider [10-2 |*@35w =140w 11.66 x| 200" |x|2(x|.00108 |=|5.037 | +12 |=|[17 11.667| x| 17 198.83
7 X X [2]|x +12 |= X
8 X x|2|x +12 |= X
9 X x|2|x +12 |= X
10 X x|2(|x = +12 |= X =
:- ————— [ TRANSFER AMP LOAD VALUES FOR EACH RUN TO THIS COLUMN }- ——— - A ((I-\allﬁA"l\'lrEnIfct:-rrrﬁ; 91 5 04 RN DR,
IS B e
Splice Connection Spider Splice
| 1 | Spider |#10/2| 4@35w=140w | | 11.66 amps |x| 150 ft. |x|2|x| .00108 |=| 3.77 | +12 |=| 15.77 | | 11.66 |x| 16 |=| 186.56 |

140 watts is divided by Tap Required (Round Actual Transformer
12 volts = 11.66 amps up to 16 volts) Watts Required
Formula for Voltage Drop is 2 x Length of Wire x Amps x Resistance per Foot

AWG RESISTANCE PER FOOT :

#10-2 Wire Resistance
per ft. from chart below

» » AR

RULE OF THUMB WIRE AMP RATINGS
Since wire loss can be as high as Wire Size|Recommended Maximum (According to Wire Size)
20% the lamp load should never #12/2 | 100w/8.3A | 192w/16A #18| 006385 | #14 | .002525 |#10| 00108 | #6 | .000395
exceed 80% of the transformer s
rated wattage capacity. #10/2 | 140w/12.0A | 288w/24A #16| .004016 | #12| .00162 | #8 | .00064 | #4 | .000249

Fig.8. “Transformer and Wire Sizing Calculations”. Blank form for copying can be found on p.35. *No change is required; use 12 volt
tap. Operating range of lamp is

within acceptable range.
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FIXTURE INSTALLATION AND WIRING

INSTALLATION and WIRING STEPS™

m Fixture Preparation

After unloading all materials, remove fixtures from boxes. Attach
stakes and stems, if necessary. Lay each fixture at its proper
location.

Low voltage lighting wire requires a minimum of 6 inches burial
and can be run without conduits. Use slit trenching technique
(use CAST trenching tool CWTT) to dig narrow trenches along
each wire run and between fixtures and Spider Splices®. (See
photos on this page.)

13 Running Wire

Place correct wire size on spool or spinner (use CAST Wire
Spinner CSPIN). Then, starting at the transformer, pull each wire
run ending at the Spider Splice. Leave about 10 extra feet for
each run at the transformer and 2 feet extra at the Spider Splice.
Label each wire run with wire markers (CMPAD) at both ends. Run
lead wire from each fixture to the Spider Splice leaving excess
wire coiled and buried at the base of the fixture. For above-grade
fixtures, leave excess wire coiled at the Spider Splice.

m Lamping Fixtures

Install the fixture into the ground or mount to the appropriate sur-
face.

Lamp each fixture with the correct lamp according to type, wattage
and beam spread. Leave the lamp box at the base of the fixture

so you can refer to it when you punch the “Fixture Record Tag” at
the end of installation. Leaving the box also facilitates changing the
lamp if that becomes necessary during the final adjustment stage.

*Note: It is your responsibility to know and follow local,
state and federal electrical regulations and codes that apply
to low voltage lighting installation in your region.

14

THE OLD HALOGEN WAY

TYPICAL WIRE RUN

—
a2 CAST Journeyman, Master,
= or Power Pro Series multi-tap
—_ low-voltage transformer.
; 120 Volt
. "
it primary power
=x) o] supply.
i N
Mounting stand. See Transformer ——|
Stand Installation Detail
for additional
information.
e =
¢ [
S 1P
s — 5|
g U/
< —_— S—A
—
— 5

((\
3

Coil leftover 25' #16-2 No-Ox"

lead wire at base of fixture.

This allows for future field Maximum distance NG
adjustment of fixture from Spider Splice

placement if required. is 25 feet. /

e
y —
=S S
‘ S — SN
>
.
4 "Home Run" wire from transformer. ‘ NN
#12-2 or #10-2 No-Ox" Tin coated
Z S\ marine grade wire. Bury 6" below grade.
Y
T — l
— AN
— Y
S~
E — — l

Do not trim the length of field wires.
Keeping all wire lengths the same
delivers even voltage to the fixtures.
Spider Splice® wire junction.
See separate detail drawing
for additonal information.
= r~
] v
\
&

Te CAST Trenching Tool (CWTT) cuts
a narrow 8” deep trench ideal for laying
wire.

Pushing the tool back and forth widens
the trench and creates a channel for the
wire.



FIXTURE INSTALLATION

Must operate lamp between 10.8 -
ATTENTION ARCHITECTS
‘vemp spring loaded socket assy Checkvoltage with digital multi-

whheat shield. meter.

*Must b 10.8-12.0 volts. Optit i
15. Checkvuluge with digital multi-meter.
E ASI i:awforalrﬂnw betwuncampy&tree (5:: detarl bzlaw) E A S]-
+ Recommended mounting height 25' off grade. : ) X X . i X
+Asach e Bul FitreRacod Tag o SpiderSplc Cap. T i Here is a sampling of installation details for CAST
Extremely durable 8-6-3-2 bronze quick mount and knuckle. . . . .
Bradevente e o Erondy duslesoldsandcast, o fixtures. These illustrations are especially useful for
i 88-6-3-2 bronze body. . . . .
i ﬂ Ful 00160 sanles knuckleorprade i adustert I Aceptsoptionl gt djstment s designers and architects. They can be inserted into
P Black silicone "0" rings. . . . . . .
ﬁ};; > ’ ‘ . — soassionicsyarp lighting plans and bids, specifying the desired CAST

JNILHII

SINTLHAIT

2.2" molded convex pyrex glass lens.

Soldered, crimped and heat-shrunk

. . . ‘thumb screw.
electrical connection to lead wire.

RO t00sass s o fixtures. All drawings are available on CD or can be
> kdownloaded from www.cast-lighting.com. /

304 knurled & slotted easy grip thumb screw.

Full 7" shroud length from 2
MR-16 lamp filament for
precise shrouding of light.
source. Aluminum heat
shield toreflct eat anay

=z >

\l
#16-2@35'Tin coated marine
grade No-0x° wire.

Deep acid etch 304 stainless

Keep stake top flush ‘As-Built Record Plate.

Black silicone "0" ring.
wlgrade.
250°C Tincoated teflon MR-16 high

‘temp spring loaded socket assy.

THE IMPORTANCE OF DELIVERING THE

Installat 90°
tograde.

[ RIGHT VOLTAGE TO THE LAMP

| 1007 soldcop ‘

% 0°-360° searless rotatable shmudzs
<ﬁ 2.2" molded convex pyrex glass lens>

88-6-3-2 bronze stake.

#16-2 @25'Tin coated marine grade
No-OxE wire. Bury wire at 6" depth.

Halogen lamps should operate between

Coil leftover wire at base of fixture. This allows for

Mounting detail using CAST g . (CTH (24)) future field adjustment of fixture placement if required. I 108 and 11 3 VOItS Lamps not Operat'
Note that bolts allow for breathing space between bracket and tree to prevent tree rot Draing ot o scale MODEL# | MR-16 Bullet Light Typical Installation Detail
> > - - -16 Bullet Light Typical Installation Detai : f f f
MODEL # _|Copper Tree Light Typical Installation Detail CBLACE | 5 ity gz ing in this range may fail prematurely.
CCTLAC | NoTES: « MaxLampRating 50 watt "+ Use Only Covered MR-16 Lamps H
Rev. 10505 UseOnIyCuveredMKmLamps Rev. 2-04-05 * Do not mount in trees. Use Model # CCTLIC for tree mount applications. To ensure that Iamps recelve the CorreCt
i ouver (CHL1), Optical Spread Lens (COSL1), « Accepts optional Honeycormb Louver (CXL1), Optical Spread Lens (COSL), H H H
ptan symbo: [== OphcalFrostedLGa[COFU)andOpmulLmearLena(COLLI) Plan Symbol: €[] Opicl Frostd Lens (COFL and Opticl LiearLens (COLL), VOItage, a hlgh quallty mUltl-tap trans-
an Symbol: * Always refer top heet prior to i 3 ~Alway5rcfer p heet p 3 . . .
P T — former is required. The multi-tap allows
CAST Lighing LLG. 1120:A Goffo R - Hestparn, o 07508 To 300 614 CAST - o7 423 2304 - v castighing som CAST Lighing LLC. 1120-A Goffle 6. Fewiperne, N) 17500 <To 800574 CART « Fax 979 423.2304 - i astighing com

you to compensate for voltage loss in the
cable by selecting higher voltage taps
when needed.

THE OPTIMAL VOLTAGE IS
10.8 -11.3 VOLTS.

THIS IS THE PERFECT RANGE!!!

TOOLS AND MATERIALS
IRED FOR INSTALLATION

D Digital Clamp-on Amp/Volt Multimeter (CMETER)
D Wire Strippers (CASTRIP1)
D Wire Labeling Pad (CMPAD)

D Numbered Stamping Set and Hand Punch (CSTAMP &
CPUNCH)

D CAST Black/White C61135 Wire Nuts
D 4 3/4” Romex Strain Relief Connectors
D Phillips Screwdriver and Hammer

; il ‘5% , . : ¥ ‘ D Time clock (CTTC, CTDC), Photo Cell (CTPC, CTRPC) (note—
Wires are pushed firmly into the trench. In turf, the trench is easily closed by don’t use Photo Cell alone), or X-10 Control System

gently pushing in from both sides. K /
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SPIDER SPLICE CONNECTIONS

SPIDER SPLICE STEPS
m Preparation

At each Spider Splice, pull wire leads
through Spider Splice body and pack into
hole with soil or gravel. Allow wires to
extend 12”. outside the Spider Splice body
(Fig. 9).

m Wire Stripping

Separate the two wires from each fixture
lead and home run wire to a length of 12”.
Strip the ends 17, being careful not to cut or
nick wire strands. Cut two additional pieces
of #16-2 wire to 6” and 8” lengths for test
leads. Strip both ends of these wires.

N{J B Wire Connections

For connections that are fast, easy on

the fingers and that never fail, follow the
instructions for the CAST Soldering Method
(Fig. 10). This method requires setting up
a portable soldering station that you use

in the field. Once your soldering pot is
plugged in and ready, proceed to make the
Spider Splice connections. Take one wire
from each fixture lead, one wire from the
home run, and one of the short test leads,
twist them together into a silicon-filled wire
nut. Repeat with the remaining wires, twist-
ing them into the second wire nut. Cap off
the two test leads with black/white wire nuts.

m Finishing and Stamping

Gather all wires together and carefully fold
them into the Spider Splice body. Be sure
to position test leads for easy access.

Using a stamping set, stamp the wire run

16 number on the Spider Splice Cap.

A

SINTLHDI

2 pcs.
waterproof
teflon filled 20

amp wire nut
connectors by
King # 61335.

Grade

#16-2 No-Ox™
Tin coated
marine grade
wire to fixtures.

Extremely durable solid
sand cast 88-6-3-2/
bronze cap. ‘ Attach As-Built Fixture Record
|

Use hand stamp to identify
wire run # on cap.

Raised "boss".

Tag™ here for identifying
¢ off-grade fixtures.

6" and 8" #16-2
/ voltage test lead
= wire (cap off with
King # 61135
black/white wire
A nut after voltage

/v_;\/\"‘ testing is

complete).

#12-2 or #10-2 No-
Ox™ Tin coated
marine grade home
run wire from

MODEL #

CSS1

transformer.

Rev. 2-28-03

Plan Symbol: w

Drawing not to scale
Spider Splice Typical Installation Detail

NOTES:  Make sure to tug on wires that enter wire nut to insure a solid
connection. The most common failure point on a lighting system
is at the wire nut.

* Place Spider Splice in out of the way location to avoid damage
by maintenance equipment.
* No grease filled wire nuts can be used for any wire splice.

CAST Lighting LLC. 1120-A Goffle Rd. « Hawthorne, NJ 07506 * Tel: 800.914.CAST * Fax:973.423.2304 * www.cast-lighting.com

© Copyright 2003, CAST Lighting LLC. All rights reserved.

Fig. 9. CAST Spider Splice® connections.

The CAST
Soldering Method

Fig. 10. Soldering Kit & Tote
available from your CAST dis- /

tributor.

Strip wires 1 1/4”, twist each
exposed wire, line up wires

——> Twist wires together————— > Dip into flux

THE OLD HALOGEN WAY

SPIDER SPLICE ADVANTAGES

D Lightning fast installation.
D Reduces labor costs, saves money.

D Less field splices, reduces the
chance of splice failures by 80%
over other methods of wiring.

D Even voltage distribution to each
fixture. Lamps operate at the same
voltage — same light output.

D Lamps burn out at the same rate.
Maintenance is more predictable.

D Adjustment of the fixtures in the field
requires no additional wire splicing
since the extra lead wire is placed at
the base of the fixture.

D Individually troubleshoot each fixture
at Spider Splice to eliminate guess-
work.

D Reduces Repetitive Strain Injury
(RSI) with employees installing wire
splices.

D Spider Splice identifies the wire run
# from the transformer.

D If a Spider Splices becomes buried,
it can be located with a metal

K detector.

ACaution: Solder is extremely hot; wear eye protection and keep away from children.




STILL RELEVANT WITH LEDs

D Install nothing smaller than a #10
gauge wire from the breaker panel to
the outdoor transformer outlet loca-
tions.

D Install either:

A. #10-3 (with ground) direct burial
wire to the outlet locations, or

B. 1” Schedule 40 PVC conduit
installed with five #10 stranded
THHN wires. Green, Black,
White, Yellow & Red to each
transformer stand location.

D Install a 20 amp primary breaker
(GFCI protected) in the breaker
panel with a 20 amp outlet recep-
tacle.

D Install waterproof exterior boxes.

D Install Tay-Mac or equal outlet covers
that are approved “waterproof while
in use”. UL Listed outlet covers.

D All primary 120 volt electric must be
done by a licensed electrician.

D Follow all applicable local electric/

«~— 12" for (1) Transformer 1500 W ——

—_—
«———36" for (3) Transformers

—_—

—

)

«— 24" for (2) Transformers
)
)

«———48" for (4) Transformers

'1

Adjust width
according to
the number of
transformers

48"
8pcs. 3/8x21/2"

building codes.

/

Fig.12. 120 Volt Primary Power Guidelines

Transformers mounted to front of stand

T
120 Volt GFl outlets
mounted to back of
Transformer Stand

Lag Bolts with
3/8” Washers

.

h

120 Volt Power
From Breaker
Panel.

Fig.11. Transformer Stand Assembly

Dip into wate————————>-Trim excess

2" 12" Pressure

Treated
Lumber

«—~Grade

«— 4" x 4" Railroad Tie

Post Pressure
Treated Lumber

Twist until tight

This method is quick, easy, reduces finger strain and results in a connection that will never fail!

TRANSFORMER STAND

TRANSFORMER STAND STEPS

Cut Lumber

Determine width of stand according to the
number of transformers (Fig. 11). Cut lumber

to indicated lengths.

Assemble Stand

Pre-drill bolt holes and securely bolt cross

pieces to legs.

Insert Stand

Step 3

Insert stand into holes. Use a level to ensure
that the stand is both vertically and horizontally
level. Pack legs tightly with soil or gravel.

Mount Transformer(s) m

Using screws provided, mount transformer(s)

onto stand.

Note — transformers can also be mounted
to existing structures, but should never be
mounted to vinyl siding or in areas where a

fire hazard exists.
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Transformer Sizing for LED Lighting
Systems /\

ADJUSTMENT STEPS Qty: Part # Description : | Watts | Power /Volt Amps, | Total VA
Factor |

4 CCSL25036 | Craftsman Spot Light 4.3 0.82 5.24 20.96

m Bronze 229 Lumen 34°
4 CCSL10536B | Craftsman Spot Light 2.8 0.89 3.15 12.6

Bronze 89 Lumen 31°
6 CCw270B Craftsman Wash Light 4.33 0.9 4.81 28.86

164 Lumen 87°

A. Count up all you LED fixtures 4 CCPL1 Craftsman Path Light 4.22 0.89 4.74 18.96
and add up the total VOLT AMPS 2 CTLED141 Classic Tree Moon 4.1 0.93 ‘ 4.41 8.82

Light Low Setting 157

B. In Addition to the Volt Amps Lumen 30°

you will also need to calculate \_Total VA/ 90.2

the Resistance in the wire in
order to size the transformer
you will use as well as provide a

NOTE : The WATTS to operate (or Consumed Wattage) is Different than the Volt Amps. Volt amps takes
into account the inefficiency in the AC driver that runs the Light Emitting Diode. Because of this inefficiency
you need a larger transformer to run the system even though the actual watts you consume is less. What

bu.ffer for addi.tional !ights that you actually pay for is watts NOT Volt Amps: /\
might be required. Simple rule —
add 40%. So a system using 90.2 Qty: Part # Description : | /Watts Power | Volt Amps | Watts
fixture Volt Amps X 40% = 36 Factor
watts 4 CCSL25036 Craftsman Spot 4.3 0.82 5.24 17.2
Light Bronze 229
L 4°
Add: 90.2 volt amps umen 3
4 CCSL10536B Craftsman Spot 2.8 0.89 3.15 11.2
. Light Bronze 89
Plus: 40% wire and Extra Space Lumen 31°
36.00 watts 6 CCW270B | Craftsman Wash 433 0.9 4.81 25.98
Light 164 Lumen
= 126.20 Watts or larger 87°
Light |
2 CTLED141 Classic Tree Moon 4.1 0.93 4.41 8.2

Light Low Setting
157 Lumen 30°

— Total Watts 79.46
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#18-2 6 4.8 12 57.6 43.20
#16-2 10 8 12 96 72.00
#14-2 15 12 12 144 108.00
#12-2 20 16 12 192 144.00
#10-2 30 24 12 288 216.00
(A) as per NEC do not load more than 80% any wire op¥rating lo
ger than 3 hours.
(B) Using 75% gives you room to add lights if needed

Wire Size Resistance per foot
#18-2 0.006385
#16-2 0.004016
#14-2 0.002525
#12-2 0.00162
#10-2 0.00108
#8-2 0.00064

Transformer Sizing for LED Lighting Syste

Maximum Wattage Capacity of Wire @ PXE]

Step 2:

If you plan on running all these lights on
one wire run you need to use a wire that
can

handle greater than 79.46 watts PLUS
the watts consumed by the wire. #14-2
S good and #12-2 would also work.

Step 3:

THE WIRE GAUGE YOU USE IS A FUNCTION
OF THE DISTANCE OF THE WIRE RUN
(RESISTANCE) AND THE LOAD ON THE WIRE
RUN

Example #1: A Simple grouping of seven
fixtures on a single wire run.
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Group A Wattage DISTANCE From Transformer to First
GROUPING of Fixtures
DISTANCE 100
FIXTURE # 1 Group A Wattage 4.3
— FIXTURE # 2 Group A Wattage 4.3
8 GEJ FIXTURE # 3 Group A Wattage 4.3
-0 FIXTURE # 4 Group A Wattage 4.3
S FIXTURE # 5 Group A Wattage 4.1
FIXTURE # 6 Group A Wattage 4.1
FIXTURE # 7 Group A Wattage 10
TOTAL Wattage Group A 5.4 Total Wattage of all Fixtures
TOTAL SYSTEM WATTAGE _
TOTAL DISTANCE 100

Consumed
Wattage

watts / 12= AMPS

Divide the WATTS by 12 volts to

Amps x Distance x 2 x Resistance | X calculate AMPS
per foot = Voltage Drop
100 I
) X Now we select the WIRE. Which in
§ % 2 this case is #14-2. We need to
! % Resistance per foot X — determir.le the voltage loss. The
% > #14-2 0.002525 f.ormula is AMPS .x distance to
1) #12-2 0.00162 fixtures x 2 x Resistance per foot.
#10-2 0.00108
Voltage Loss and Voltage Loss # 14-2 1.48975 _ This is the RESISTANCE in the wire
Operating Volts = Voltage loss. 1.48975 volts lost
Voltage Loss # 12-2 0.9558 due to Resistance
Voltage Loss # 10-2 0.6372
Total Distance 100 Take Voltage Tap at transformer
Enter Starting Voltage 16 16 minus wire voltage loss of
First Grouping Voltage 14.51025 1.48975 = the Voltage at the
VOLTS Amps fixtures 100 feet away
Total VOLTAGE Loss 1.48975 2.95 1




Cable Loss

Fixtures Consumed

Total Watts Consumed

Transform

Now in this example our cable loss of 1.48975
x amps of 2.95 = 4.394 WATTS. We add that to
ALL THE FIXTURES TOTAL WATTAGE OF 35.4
AND YOU HAVE THE TOTAL SYSTEMS
WATTAGE THAT YOU WILL PAY MONEY FOR
and YOU NEED A TRANSFORMER WITH THIS
CAPACITY OR LARGER TO OERATE THIS
SYSTEM

100 foot #14-2

Fixture 1,2,3,4,5,6,7

21
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100 Ft # 10-

75 Ft # 10-2

50Ft#14-2 /

C

50 Ft # 14-




Consumed
Wattage

Voltage Loss and

This Sheet is for determining the voltage loss in the wire

Lay Out System

Select Wire gauge

Operating Volts

Eel Y
8 5 82 8 o
% > 25z o 50 e 5 2
T X - 2 K= T xa
§o% Erg §Ls §:3
) 5o ] oo 2 () s 2 () s o5
o 8 Ez D 6zz P lgzo @ olgzs
£ | Ef3 5 | 228 R £ |E2:¢8
1%} v n (%) ] [ =2
Group A = B EE Group B = 85 Group C = |8g5 & Group D = |8z &
DISTANCE 100 75 50 50
Fixtures on run 7 4 4 4
JFIXTURE # 1 Group A Wattage 4.3 JFIXTURE # 1 Group B Wattage 2.8 FIXTURE # 1 Group C Wattage 4.33 JFIXTURE # 1 Group D Wattage 4.22
IFIXTURE # 2 Group A Wattage 4.3 IFIXTURE # 2 Group B Wattage 2.8 FIXTURE # 2 Group C Wattage 4.33 IFIXTURE # 2 Group D Wattage 4.22
IFIXTURE # 3 Group A Wattage 4.3 IFIXTURE # 3 Group B Wattage 2.8 FIXTURE # 3 Group C Wattage 4.33 IFIXTURE # 3 Group D Wattage 4.22
IFIXTURE#4GroupAWattage 4.3 IFIXTURE#4Group B Wattage 2.8 FIXTURE # 4 Group C Wattage 4.33 IFIXTURE#4Group D Wattage 4.22
IFIXTURE #5 Group A Wattage 4.1 IFIXTURE #5 Group B Wattage 0 FIXTURE # 5 Group C Wattage 0 IFIXTURE #5 Group D Wattage 0
IFIXTURE # 6 Group A Wattage 4.1 IFIXTURE # 6 Group B Wattage 0 FIXTURE # 6 Group C Wattage 0 IFIXTURE # 6 Group D Wattage 0
[rixTure # 7 Group A Wattage 10 frixTure # 7 Group B Wattage 0 FIXTURE #7 Group C Wattage 0 IrixTure #7 Group D Wattage 0
Total Fixtures 19
TOTAL Wattage Group A TOTAL Wattage Group B TOTAL Wattage Group C 17.32 TOTAL Wattage Group D 16.88
TOTAL Wattage Group B TOTAL Wattage Group C 17.32 TOTAL Wattage Group D 16.88
TOTAL Wattage Group C 17.32 TOTAL Wattage Group D 16.88
TOTAL Wattage Group D 16.88
TOTAL SYSTEM WATTAGE 80.8 45.4 34.2 16.88
TOTAL DISTANCE 100 75 50 50
watts / 12= AMPS| 6.733333333 watts / 12= AMPS| 3.78333333 watts / 12= AMPS| 2.85 watts / 12= AMPS|1.40666667
Amps x Distance x 2 x X X X X
Resistance per foot = Voltage 100 75 50 50
JDrop X X X X
| 2 2 2 2
IResistance per foot X Resistance per foot X Resistance per foot X Resistance per foot X
#14-2 0.002525 #14-2 0.002525 #14-2 0.00253 #14-2 0.002525
#12-2 0.00162 #12-2 0.00162 #12-2 0.00162 #12-2 0.00162
#10-2 0.00108 #10-2 0.00108 #10-2 0.00108 #10-2 0.00108
Voltage Loss # 14-2 3.400333333 Voltage Loss # 14-2 1.4329375 Voltage Loss # 14-2 0.71963 Voltage Loss # 14-2 0.35518333
Voltage Loss # 12-2 2.1816 Voltage Loss # 12-2 0.91935 Voltage Loss # 12-2 0.4617 Voltage Loss # 12-2 0.22788
Voltage Loss # 10-2 1.4544 Voltage Loss # 10-2 0.6129 Voltage Loss # 10-2 0.3078 Voltage Loss # 10-2 0.15192
Total Distance 275
First Grouping Voltage 14.5456 Second Grouping Voltage 13.9327 Third Grouping Voltage 13.2131 Fourth Grouping Voltage 12.8578917
Amps Watts
Total VOLTAGE Loss 3.142108333 | 6.7333333 21.15686278

Last Fixture Voltage

12.85789167

Amps X Volts =Watts

Cable Loss

21.15686278

Fixtures Consumed

80.8

Total Watts Consumed

101.9568628
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CAST Lighting Independent LM-79 Test Results for Integrated LED Directional SPOT Lights. Electrical and Photometric Test Results

Foot Candles = CBCP/
Distance Squared

Halogen Equivalent LED Data Reference Sheet (reb 1, 2015 At 10 feet | At 20 feet
Old World Craftsmanship...Tomorrow's Technology Distance Sq. | Distance Sq.
All specifications as per LM-79. Integrated LED fixtures tested @ 12 Volts AC. Halogen Reference tested at 11.5V AC in a CBL1CB Cast Spot Light. 100 400

m - -
—_ v o — o o
3 b - | & PN g o S
c = © - o g N c © ©
- @ [T ()] - S S
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Spot Light EEZ| 55| & | E 3 8| 5@ g2lg| " | o | 28| 8|ga 3] 85| 8
pot Lignts 5mo| = E S < = a > % | WS|O| 4 o 25 | R |lo| o] 8& S &
10 Watt Halogen 36° (DMB ) 11.5 0.76 8.75 1 8.75 5 100 NA 2697 31° 48 168 30 1.68 0.42
CCSL10536B or S 10-24 0.26 2.8 0.89 3.15 32 81 | 51,400 2736 28° 89 358 54 3.58 0.895
CID140 Series 40' Optic Three 30% 10-24 | 0.122 1.309 0.871 1.50 60 80 | 51,400 2776 40° 79 153 39 1.53 0.3825
CID248 Series 48' Optic Five 50% 10-24 | 0.069 1.59 0.804 0.85 62 80 | 51,400 2747 48° 99 139 62 1.39 0.3475
Wall Wash Data Provided for Comparative Reference Purposes.
CCW270 Wash / CWWI1LED2 10-24 0.4 4.33 0.9 4.81 38 82 | 60,500 | 2758 87° 164 94 118 0.9442 0.23605
CCDL1 Craftsman Deck Light 10-24 | 0.27 2.88 0.88 3.27 31 82 | 60,500 | 2784 87° 89 46 52 0.46 0.115
CWL6LED1 Hi-Power Wall Wash W/Shroud 10-24 | 0.47 5.01 0.88 5.69 24 82 | 60,500 | 2801 81°x53° | 122 90 67 0.8981 0.224525
CIWL6 Impressionist Wall Wash W/ Shroud Ten 100% 10-24 | 0.73 7.63 0.88 8.67 38 82 | 51,400 | 2710 85°%62° | 292 184 189 1.84 0.46
CCSL18336B or S 10-24 | 0.25 2.69 0.88 3.06 57 80 | 51,400 | 2794 34° 153 417 85 4.17 1.0425
CCSL18354B 10-24 | 0.26 2.68 0.87 3.08 57 79 | 51,400 | 2885 44° 153 238 81 2.38 0.595
CID140 Series 40' Optic Seven 70% 10-24 | 0.283 3.22 0.929 3.47 61 80 | 51,400 | 2776 40° 197 379 96 3.79 0.9475
CID248 Series 48' Optic Eight 80% 10-24 | 0.217 4.73 0.947 4.99 57 80 | 51,400 2747 48° 269 378 169 3.78 0.945
CTLED141 Low Setting STD 10-24 0.37 4.1 0.93 4.41 38 81 | 60,500 2559 30° 157 567 87 5.67 1.4175
35 Watt Halogen 36° ( FMW ) 11.5 2.72 31.39 1 31.39 7 100 NA 2753 32° 218 625 135 6.2511 1.562775
CCSL25036B 10-24 0.42 4.3 0.82 5.24 53 79 | 51,400 2816 34° 229 665 135 6.65 1.6625
CBLED141 Low 10-24 0.52 5.86 0.93 6.30 46 80 | 60,500 2720 30° 269 781 115 7.81 1.9525
CID140 Series 40' Optic Ten 100% 10-24 0.47 5.05 0.886 5.70 54 80 | 51,400 2776 40° 273 526 134 5.26 1.315
CID248 Series 48' Optic Ten 100% 10-24 | 0.804 8.74 0.91 9.60 51 80 | 51,400 2747 48° 449 630 281 6.3 1.575
CTLED141 Hi Setting 10-24 | 0.52 5.86 0.93 6.30 46 80 | 60,500 | 2720 30° 269 781 115 7.81 1.9525
50 Watt Halogen 36° ( EXN ) 11.5 3.76 43.44 1 43.44 7 100 NA 2778 28° 296 1028 | 183 10.28 2.57
CBLED141 High Setting STD 10-24 | 0.82 9.25 0.94 9.84 35 80 | 60,500 | 2720 32° 328 946 155 9.46 2.365
CID140 Series 24' Optic nine 90% 10-24 | 0.414 4.55 0.903 5.04 64 80 | 51,400 | 2777 25° 289 1162 | 124 11.62 2.905
CID248 Series 24' Optic Eight 80% 10-24 | 0.401 4.73 0.964 4.91 62 80 | 51,400 | 2747 24° 293 1114 | 106 11.14 2.785
75 Watt Halogen 36° ( EYC) 11.5 5.56 64.16 1 64.16 9 100 NA 2991 28° 551 2123 | 267 21.23 5.3075
CID248 Series 24' Optic Ten 100% 10-24 | 0.804 8.74 0.91 9.60 56 80 | 51,400 | 2747 24° 489 1856 | 177 18.56 4.64
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Cast LM-79 Impressionist Technical Data

Foot Candles = CBCP /
Technical Specifications CAST Lighting Impressionist Series CID140 and CID248 Integrated LED Directional SPOT Light (02-2015) Distance Squared
All specifications derived from LM-79 testing performed at full power @ 12 Volts AC. Higher drive current of 24V A/C Will increase below values by 10% (*) At 10 Feet | At 20 Feet
Data is for model #, CID140 Spot, CIDA140 Area Light, CIT164 Tree Light Fitted with a model # CIDO40 Optic Distance Sq. | Distance Sq.
Data is for model #, CID248 Spot, CIDA248 Area Light, CIT265 Tree Light Fitted with a model # 2XCIDO48 Optic 100 400
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CID140 Series 40° Optic (*) min 0% 10-24 | 0.031 0.25 0.660 0.38 55 80 51,400 2776 40° 14 26 7 0.26 0.07
CID140 Series 40° Optic (*) one 10% 10-24 | 0.064 0.6 0.760 0.79 64 80 51,400 2776 40° 38 74 19 0.74 0.18
CID140 Series 40° Optic (*) two 20% 10-24 | 0.082 0.8 0.802 1.00 65 80 51,400 2776 40° 52 100 25 1.00 0.25
CID140 Series 40° Optic (*) three 30% 10-24 | 0.122 1.309 0.871 1.50 60 80 51,400 2776 40° 79 153 39 1.53 0.38
CID140 Series 40° Optic (*) four 40% 10-24 | 0.163 1.81 0.909 1.99 63 80 51,400 2776 40° 115 221 56 2.21 0.55
CID140 Series 40° Optic (*) five 50% 10-24 | 0.174 1.935 0.904 2.14 63 80 51,400 2776 40° 123 237 60 2.37 0.59
CID140 Series 40° Optic (*) Six 60% 10-24 | 0.202 2.2 0.885 2.49 65 80 51,400 2776 40° 142 274 70 2.74 0.68
CID140 Series 40° Optic (*) seven 70% 10-24 | 0.283 3.22 0.929 3.47 61 80 51,400 2776 40° 197 379 96 3.79 0.95
CID140 Series 40° Optic (*) eight 80% 10-24 | 0.317 3.53 0.914 3.86 59 80 51,400 2776 40° 207 400 102 4.00 1.00
CID140 Series 40° Optic (*) nine 90% 10-24 | 0.414 4.55 0.903 5.04 55 80 51,400 2776 40° 251 484 123 4.84 1.21
CID140 Series 40° Optic (*) ten 100% 10-24 | 0.470 5.05 0.886 5.70 54 80 51,400 2776 40° 273 526 134 5.26 1.32
0.00
CID248 Series 48° Optic(*) min. 0% 10-24 | 0.026 0.22 0.694 0.32 49 80 51,400 2747 48° 11 15 7 0.15 0.04
CID248 Series 48° Optic(*) one 10% 10-24 0.06 0.58 0.786 0.74 62 80 51,400 2747 48° 36 50 22 0.50 0.13
CID248 Series 48° Optic(*) two 20% 10-24 | 0.069 0.68 0.804 0.85 66 80 51,400 2747 48° 45 63 28 0.63 0.16
CID248 Series 48° Optic(*) three 30% 10-24 | 0.109 1.17 0.880 1.33 58 80 51,400 2747 48° 67 95 42 0.95 0.24
CID248 Series 48° Optic(*) four 40% 10-24 | 0.125 1.35 0.883 1.53 60 80 51,400 2747 48° 81 113 51 1.13 0.28
CID248 Series 48° Optic(*) five 50% 10-24 | 0.146 1.59 0.896 1.77 62 80 51,400 2747 48° 99 139 62 1.39 0.35
CID248 Series 48° Optic(*) Six 60% 10-24 | 0.217 2.5 0.947 2.64 61 80 51,400 2747 48° 153 214 96 2.14 0.54
CID248 Series 48° Optic(*) seven 70% 10-24 | 0.269 3.13 0.955 3.28 62 80 51,400 2747 48° 193 271 121 2.71 0.68
CID248 Series 48° Optic(*) eight 80% 10-24 | 0.401 4.73 0.964 4.91 57 80 51,400 2747 48° 269 378 169 3.78 0.95
CID248 Series 48° Optic(*) nine 90% 10-24 | 0.505 5.88 0.958 6.14 60 80 51,400 2747 48° 350 491 219 4.91 1.23
CID248 Series 48° Optic(*) ten 100% | 10-24 | 0.804 | 8.74 0.910 9.60 51 80 51,400 2747 48° 449 630 281 6.30 1.58
25
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Cast LM-79 Path Area Light Technical Data

Foot Candles =
CBCP / Distance

Technical Specifications CAST Lighting Path Area Lights (02-2015) Squared
All specifications derived from LM-79 testing performed at full power @ 12 Volts AC. Higher drive current of 24V A/C Will increase below values by 10% (*) At 10 Feet
Fixtures Below fitted with CALED2 LED Retrofit Module (A) Distance Sq.

100

3 £ 53
- w -

g £ 5 5 &g
< T ET S put—
: . §3¢ 2 5 e 5
g 2 :;E, © ;E, a 5 o Lo 00 3=
& 3 g moe 2 E £ £ 3 £ e
o L £ QF 5 4 o S = c © c i

o0 - - 0 IS = £ ® [ (S
h ieh = g £ s = tT e s 5 = - o o =B
&= 3 = - - i © o o
Path /Arealights| ¢ | ¢ | & | 2 | 5 |58% || 8 | g | B | & |¢ | 8| §%
CMU1CB Small Mushroom (*)(A) 10-24 0.41 4.4 0.890 4.94 24.00 82 62,000 2769 104 37 28 0,0,0, 0.37
CMU2CB Large Mushroom(*)(A) 10-24 0.39 4.22 0.910 4.64 31.04 83 62,000 2809 131 57 34 0,0,0 0.57
CCH5LED1 Mini China Hat 10-24 0.27 2.71 0.840 3.23 21.48 81 62,000 2829 58 18 13 0,1,0 0.18
CCH1CB Small China Hat(*)(A) 10-24 0.41 4.42 0.890 4.97 18.55 82 62,000 2797 82 21 19 0,0,0 0.21
CCH2CB Large China Hat(*)(A) 10-24 0.39 4.23 0.910 4.65 27.42 83 62,000 2804 116 39 29 0,0,0 0.39
CNO1CB New Orleans(*)(A) 10-24 0.42 4.42 0.890 4.97 29.19 82 62,000 2808 129 43 35 0,1,0 0.43
CSA1CB Savannah(*)(A) 10-24 0.4 441 0.910 4.85 45.35 82 62,000 2737 200 94 49 0,0,0 0.94
CISX2CB Insignia(*)(A) 10-24 0.39 4.23 0.910 4.65 27.42 83 62,000 2804 116 39 29 0,0,0 0.39
CCPL1 & 2 Craftsman(*) 10-24 0.4 4.22 0.890 4.74 27.01 82 62,000 2790 114 46 30 0,0,0 0.46
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Cast Lighting LM-79 LED Test Results For Deck, Engineered Wall and Wash Lights.

= CBCP/
CAST Lighting Independent LM-79 Test Results for Integrated LED Deck, Engineered Wall Lights & Wash Lights. Distance
Electrical and Photometric Test Results At 10 feet
Old World Craftsmanship...Tomorrow's Technology Distance Sq.
All specifications as per LM-79. Integrated LED fixtures tested @ 12 Volts AC. Higher drive current of 24V A/C Will increase below values by 10% (*) 100
v g 2 _ . | & o e
e & g £% | % 5ok T 5
@ & .| 2 g g E |3 2| o G 8
£ 3 2 s o | = | 28|28 = | ® w2 |2 &
45 | 28| ¢ = S| @& | 8 Eg | < c | E ol ¢
@D 9 o < 173 =] = @ Q c 8 Q © 43
T2 | 58| & S ® | 5| E E |23 |E_| € |@ E| 5§
. o = o= c = w E 2 ~ 7 Q — € o ® S [+2] 3 k=
Deck, EngineeredWall& (28 |[s¢| € | ., | ¢ | 5| <& | 5% | = |ES8|23| 3|5 2| B¢
g - 23 g o E “g" = 0 | g E = o ss5| 82| g |2 G| E|] 82
Wash Light EZZ|ss| £ | E| S | 8| e ||| RN | 38 |58|8S|5(88|3| 53
as Ignts 536| = E S < s a > % | &S [0 4 O |22 (|85 | P |l o] 2&
Deck Lights
CCDL1B or S Craftsman Deck Light (*) 10-24 0.27 2.88 0.88 3.27 31 82 | 60,500 2787 88° 88° 89 46 52 0.46
CDL1CBLED1 Round Classic Deck Light (*) 10-24 0.27 2.82 0.88 3.20 17 81 | 60,500 2759 97° 69° 49 29 36 0.294
Engineered Wall Lights
CEWL5LED1 / CEWL6LED1 Engineered Wall Light (*) 10-24 0.24 2.5 0.88 2.84 30 81 | 60,500 2704 94° 78° 76.06 38 45 0.38
CEWL6LED1 /CEWL6LED1 Minus Reflector (*) 10-24 0.24 2.5 0.88 2.84 14 80 | 60,500 2704 94° 78° 36 18 28 0.18
Wash Lights
CCW270B or S Craftsman Wash (*) 10-24 0.4 4.33 0.9 4.81 38 82 | 60,500 2758 92° 84° 164 94 118 0.9442
CWWI1LED?2 Classic Wash Light (*) 10-24 0.4 4.33 0.9 4.81 34 82 | 60,500 2758 84° 84° 147.6 85 106 0.84978
CWL6LED1 Hi-Power Wall Wash W/Shroud (*) 10-24 0.47 5.01 0.9 5.57 24 82 | 60,500 2801 81° 53° 122 90 67 0.8981
CIWL6 Impressionist Wall Wash W/ Shroud (*) Min. 0% 10-24 0.04 0.22 0.694 0.32 66 82 | 51,400 2710 85° 62° 14.6 9 9.45 0.092
CIWL6 Impressionist Wall Wash W/ Shroud (*) One 10% 10-24 | 0.069 0.58 0.786 0.74 50 82 | 51,400 2710 85° 62° 29.2 18 18.9 0.184
CIWL6 Impressionist Wall Wash W/ Shroud (*) Two 20% 10-24 0.07 0.6 0.804 0.75 97 82 | 51,400 2710 85° 62° 58.4 37 37.8 0.368
CIWL6 Impressionist Wall Wash W/ Shroud (*) Three 30% 10-24 0.11 1.17 0.88 1.33 75 82 | 51,400 2710 85° 62° 87.6 55 56.7 0.552
CIWL6 Impressionist Wall Wash W/ Shroud (*) Four 40% 10-24 | 0.125 1.35 0.883 1.53 87 82 | 51,400 2710 85° 62° 116.8 74 75.6 0.736
CIWL6 Impressionist Wall Wash W/ Shroud (*) Five 50% 10-24 | 0.146 1.6 0.896 1.79 91 82 | 51,400 2710 85° 62° 146 92 94.5 0.92
CIWL6 Impressionist Wall Wash W/ Shroud (*) Six 60% 10-24 | 0.217 2.5 0.947 2.64 70 82 | 51,400 2710 85° 62° 175.2 110 113 1.104
CIWL6 Impressionist Wall Wash W/ Shroud (*) Seven 70% 10-24 | 0.269 3.13 0.955 3.28 65 82 | 51,400 2710 85° 62° 204.4 129 132 1.288
CIWL6 Impressionist Wall Wash W/ Shroud (*) Eight 80% 10-24 | 0.401 4.73 0.964 491 49 82 | 51,400 2710 85° 62° 233.6 147 151 1.472
CIWL6 Impressionist Wall Wash W/ Shroud (*) Nine 90% 10-24 | 0.505 5.88 0.958 6.14 45 82 | 51,400 2710 85° 62° 262.8 166 170 1.656
CIWL6 Impressionist Wall Wash W/ Shroud (*) Ten 100% 10-24 0.73 7.63 0.88 8.67 38 82 | 51,400 2710 85° 62° 292 184 189 1.84
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‘LIGHT
LABORATORY
INC.

8165 E Kaiser Blvd. Anaheim, CA 92808

p. 714.282.2270
. 714.676.5558

Report No: L111407103

Report Prepared For:

Cast Lighting

See Definition
Sheet

1120-A Goffle Rd., Hawthorne, NJ., 07506

Model Number:

Test: Electrical and Photometric tests

Standards Used: Appropriate part or all test guidelines were used for test performed:

CCSL18336 <—

Product MFG
Model # Tested

Report No: L111407103
Date: 12/9/2014

NVIAD

NVLAP LAB CODE 200927-0

IESNA LM79: 2008 Approved Methods for Electrical and Photometric Measurements of Solid-State Lighting Products
ANSI NEMA ANSLG C78.377: 2008 Specification of the Chromaticity of Solid State Lighting Products
ANSI C82.77:2002: Harmonic Emission Limits-Related Quality Requirements for Lighting Equipment

Description of Sample:

Testing Condition:

Fixture is tested with no special conditions.

Sample Arrival Date: 12/4/14

Date of Tests: 12/8/14

Seasoning of Sample:

Equipment List

Equipment Used
Chroma Programmable AC Source
Yokogawa Digital Power Meter
Xitron Power Analysis System
BK Precision DC Power Supply
Fluke Digital Thermometer
LLI Type C Goniophotometer System
LLI 2M Sphere
LLI Spectroradiometer

- 12/9/14

No seasoning was performed in accordance with IESNA LM-79.

Model No Stock No
61604 PS-AC02
WT210 MT-ELO6-S1
2503AH MT-ELO1
1747 PSDC-04
52k/J MT-TP02-GC
RMG-C-MKII CD-LL04-GC
2MR97 CD-SNO03-S2
SPR-3000 MT-SC01-S2

Client submitted the sample. Catalog number is CCSL18336. Received in working and
undamaged condition. No modifications were necessary.

Calibration Due Date

01/04/15
01/09/15
01/08/15
01/04/15

Before Use

‘LIGHT
LABORATORY
INC.

8165 E Kaiser Blvd. Anaheim, CA 92808

p. 714.282.2270
f.714.676.5558

Test Summary
Manufacturer:

Model Number:

Driver Model Number:
Total Lumens:

Input Voltage (VAC/60Hz):
Input Current (Amp):
Input Power (W):

Input Power Factor:
Current ATHD @ 12V(%):
Current ATHD @ 277V(%):
Efficacy:

Color Rendering Index (CRI):

Correlated Color Temperature (K):

Chromaticity Coordinate x:
Chromaticity Coordinate y:
Ambient Temperature (°F):
Stabilization Time (Hours):
Total Operating Time (Hours):
Off State Power(W):

Electrical/Color
Section

Cast Lighting
CCSL18336

N/A

152.94 «———
12.00

025 <-——
2.69 -
088 <=—
53%

N/A

57 <
80 -
2794 \
0.4583

0.4199

77.0

0:35 bﬂ
1:50

0.00

12-1/2"

(O[] [S]o]=] [

FIG. 1 LUMINAIRE

Report No: L111407103
Date: 12/9/2014

NVIAD

NVLAP LAB CODE 200927-0

*All Results in accordance to IESNA LM-79-2008:

Approved Method for the Electrical and Photometric Testing of Solid-State Lighting.

Page 1of 4

*All Results in accordance to IESNA LM-79-2008: Approved Method for the Electrical and Photometric Testing of Solid-State Lighting.

Page 2 of 4
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‘LIGHT
LABORATORY
INC.

8165 E Kaiser Blvd. Anaheim, CA 92808
p. 714.282.2270
. 714.676.5558

Report No: L111407103
Date: 12/9/2014

NVIAD

NVLAP LAB CODE 200927-0

Spectral Power

1.0

é‘ 0.8 / \
S 06
g o4 e AN
g o /\ yd N
380 430 480 530 580 630 680 730 780
Wavelength(nm)

Wavelength| W/m’nm [ 440 0.3812 510 0.3408 580 0.8586 650 0.6303 720 0.0946
380 0.0006 450 0.2254 520 0.4239 590 0.9377 660 0.5096 730 0.0694
390 0.0009 460 0.1181 530 0.4909 600 0.9852 670 0.3997 740 0.0505
400 0.0026 470 0.0729 540 0.5477 610 1.0000 680 0.3094 750 0.0367
410 0.0130 480 0.0802 550 0.6071 620 0.9391 690 0.2360 760 0.0264
420 0.0576 490 0.1353 560 0.6781 630 0.8544 700 0.1772 770 0.0195
430 0.1637 500 0.2352 570 0.7525 640 0.7495 710 0.1320 780 0.0144

CRI & CCT
X 0.4583 Yoo CIE 1931 Chromaticity Diagram
y 0.4199
u' 0.2574 08 /9‘“\ .
v' 0.5306 o w0
CRI 80.00|<=—- n
ccrT 2794[<— 07 >0
Duv 0.00356 - 60
R Values 0.6
R1 78.10 % 500 7
R2 85.54 05 5
R3 93.21 \ o 0
R4 80.56 04 \ 0.4583, 0.3999 oy
RS 76.96 / do
R6 81.13 03 \m b0
R7 84.69 70
R8 59.60 0.2
R9 5.46 \
R10 66.92 01 . Pl
R11 79.43 470
R12 62.25 0 \\’5‘3’;“’/
R13 79.07 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
R14 95.56 X
*All Results in accordance to IESNA LM-79-2008: Approved Method for the Electrical and Photometric Testing of Solid-State Lighting.
Page 3 of 4

—RLABORATORY Date: 12/9/2014
INC. Y
8165 E Kaiser Blvd. Anaheim, CA 92808 Nv&@@

p. 714.282.2270
f. 714.676.5558 NVLAP LAB CODE 200927-0

Test Methods

Photometric Measurements - Goniophotometer

A Custom Light Laboratory Type C Rotating Mirror Goniophotometer was used to measure candelas(intensity) at each
angle of distribution as defined by IESNA for the appropriate fixture type.

Ambient temperature is set to 25°C and is measured from the center of the fixture, within 1ft from the outside of the

fixture. Temperature is maintained at 25°C throughout the testing process and the sample is stabilized for at least 30mins
and longer as necessary for the sample to achieve stabilization.

Electrical measurements are measured using the listed equipment.

Spectral Measurements - Integrating Sphere

A Sensing Spectroradiometer SPR-3000, in conjunction with Light Laboratory 2 meter integrating sphere was used to
measure chromaticity coordinates, correlated color temperature(CCT) and the color rendering index(CRI) for each
sample.

Ambient temperature is set to 25°C and is measured from the center of the fixture, within 1ft from the outside of the

fixture. Temperature is maintained at 25°C throughout the testing process and the sample is stabilized for at least 30mins
and longer as necessary for the sample to achieve stabilization.

Electrical measurements are measured using the listed equipment.

Disclaimers:
This report must not be used by the customer to claim product certification, approval or endorsement by NVLAP, NIST
or any agency of Federal Government.

Report Prepared by : Keyur Patel

Test Report Released by: Test Report Reviewed by:
S <%

Jeff Ahn Steve Kang

Engineering Manager Quality Assurance

*Attached are photometric data reports. Total number of pages: 8

*All Results in accordance to IESNA LM-79-2008: Approved Method for the Electrical and Photometric Testing of Solid-State Lighting.

Page 4 of 4
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The Lumen, Beam, Candela DATA

PHOTOMETRIC FILENAME : L111407103.IES

DESCRIPTIVE INFORMATION (From Photometric File)

IESNA:LM-63-2002
[TEST] L111407103

[TESTLAB] LIGHT LABORATORY, INC.

[ISSUEDATE] 12/09/2014
MANUFAC] CAST LIGHTING
LUMCAT] CCSL18336

LUMINAIRE] 2"DIA. X 12-1/2"H. LED LUMINAIRE

MORE] CLEAR LENS
BALLASTCAT] N.A.

LAMPPOSITION] 0,0
LAMPCAT] N/A

OTHER] INDICATING THE CANDELA VALUES ARE ABSOLUTE AND
MORE] SHOULD NOT BE FACTORED FOR DIFFERENT LAMP RATINGS.

[
[
[l
%
[BALLAST] N.A.
[l
[
[
[l

[INPUT] 12VAC, 2.69W

[TEST PROCEDURE] IESNA:LM-79-08

Note: Candela values converted from Type-C to Type-B

CHARACTERISTICS

NEMA Type

Maximum Candela
Maximum Candela Angle
Horizontal Beam Angle (50%)
Vertical Beam Angle (50%)
Horizontal Field Angle (10%)
Vertical Field Angle (10%)
Lumens Per Lamp

Total Lamp Lumens

Beam Lumens

Beam Efficiency

Field Lumens

Field Efficiency

Spill Lumens

Luminaire Lumens

Total Efficiency

Total Luminaire Watts
Ballast Factor

4HxX4V
417.99 —
OH OV

34.1 7‘

34.1

L ——

N.A. (absolute)
N.A. (absolute)

K.

Center Beam
Candle Power

CBCP/CANDELA

417.99

85
N.A.
131
N.A.
22
153
N.A.
2.69
1.00

Horizontal/Vertical 34.1

17.05' 17.05'

Beam Lumens 85

Field Lumens: 90%

Field Lumens:
90% of Lm @ 55'
at 131 Lm

Fixture

IES FLOOD REPORT
PHOTOMETRIC FILENAME :

L111407103.IES

AXIAL CANDELA

DEG. HOR. DEG. VERT.

% 0 % 0 . at 90% of Lumen

85 0 85 0 M. -

75 08 75 0 Value= Field Lumens
65 1.7 65 0

55  3.44 55 5

475 528 475  3.69

425 654 425 6.04

375 9.98 375 822

33 17.95 33 1374

20 3324 20 2594

255 57.81 255 47.56

225 9451 225 8252

9 g e s [ arsonorimen
15 254.95 15 239.51 Value= Beam Angle
13 29313 13 27547

11 326.14 11 307.77

9 354.42 9 337.77

7 378.29 7 365.21

5 398.02 5 389.63

3 409.49 3 405.23

(1) 313;3 (1) 21‘71.33 Center Beam Candle
A 415.74 A 417.28 Power CBCP
3 409.49 3 414.53

5 398.02 5 407.75

7 378.29 7 391.81

-9 354.42 -9 370.2

A1 326.14 A1 343.06

43 29313 43 310.34

15 254.95 A5 271.72 .

A7 210.54 A7 22467 «— | @150% of Lumen

195 155.08 195 167.06 Value= Beam Angle

225 9451 225 105.84

255 57.81 255 653

29 3324 29 3897

33 17.95 33 2156

375 9.98 375 11.07

425 654 425 6.88

475 528 475 621

gg ?‘11‘71 gg ?gz at 90% of Lumen
.75 08 75 5 1 | Value= Field Lumens
85 0 85 A7

9 0 9 A7

Photometric Toolbox Professional Edition - Copyright 2002-2011 by Lighting Analysts, Inc.

Calculations based on published IES Methods and recommendations, values rounded for display purposes.

Results derived from content of manufacturers photometric file.

Page 1

Photometric Toolbox Professional Edition - Copyright 2002-2011 by Lighting Analysts, Inc.
Calculations based on published IES Methods and recommendations, values rounded for display purposes.
Results derived from content of manufacturers photometric file.

Page 2
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FLOOD REPORT
DTOMETRIC FILENAME : L111407103.IES

AL CANDELA DISPLAY

18
313
09
104
//
-60 -30 0 30 60 90

imum Candela = 417.99 Located At Horizontal Angle = 0, Vertical Angle =0
Horizontal Axial Candela
Vertical Axial Candela

FLOOD REPORT
TOMETRIC FILENAME : L111407103.IES

CANDELA CURVES
30
41799 |
\
20
—
10
ical \
° | |
les
-10 /
T 208.995
-20
—//
-30 0 10 20 30

Horizontal Angles

mum Candela = 417.99 Located At Horizontal Angle = 0, Vertical Angle =0
Maximum Candela = 208.995
Maximum Candela = 41.799

bmetric Toolbox Professional Edition - Copyright 2002-2011 by Lighting Analysts, Inc.

|lts derived from content of manufacturers photometric file.

llations based on published IES Methods and recommendations, values rounded for display purposes.

Page 3

metric Toolbox Professional Edition - Copyright 2002-2011 by Lighting Analysts, Inc.
lations based on published IES Methods and recommendations, values rounded for display purposes.

ts derived from content of manufacturers photometric file.

Page 4
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