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2. ﬁﬂn Line Vcltage halogen 75-2000 Watt ﬁ?gﬁnﬁnwuaaan 25 ALuusw A04

1 ma‘mﬂ'ﬁa'}u 2,000 %.u. mumuwmaaﬂ ! llﬂ’lﬂﬂ'}EJ

ﬂ Hﬂ??lﬂﬂ?ﬂﬂﬂaﬂﬂ‘ll']d ﬂﬂﬂﬂ')ﬂﬂ'\/&luau msmumauuaua ‘[ﬂlﬂﬂaﬂ

q . Yo o u
(a3 mﬂnuﬂuaeaﬁnTﬂniaﬂn tuuwaaWﬁau1ﬁn131uawnwsaaauaauauaaauue Teldaamsvly
ﬂﬂdﬁ') TINRATY Ll.’-il OF]QFJ
LINE VOLTAGE LINEAR LAMPS 4 PAR LAMPS.- ‘
DOUBLE BASE SINGLE BASE PAR 38
! "
B
'
I
I
K
BASE RSC RSC Minican Edison Same as tungsten (p. §3) |
1
WATTAGE 100-500 750-2000 100~ 500 150 and 250 90 and 250 ;
Not applicable [see ;
LUMENS 1400~10,500 15,000- 44,000 A 2500-11,500 2500 and 4200 COMMENTS)
FINISH Clear, frosted Clear, frasted Clecr, or pebbled lens
Used in fixtures with reflectors to Used in downlights, where higher
TYPICAL give broad washes of light both fe levels than can be obteined Used n same ways os fungsten
APPLICATIONS ) PAR lamp (p. 831,
indoors and outdcaors. from A lamps are wonted. K
- COMMENTS As long as the reflector is well If these lomps are being used to PAR 56 {500 watts] and PAR 64
designed, the long filoment gives replace A lamps, make sure the (1000 watts) are alsc available,
on even light distrinution, with fixture can accommodate the in the same beam soreads as
minimum filament shodows or higher temperatures of the standard display lamps. Being
siiations. Above 500 wotts, hatogen lomp. *| ditectional lomps, their intensity
these lamps should be positioned is measured in candelos, nat
horizontally, lumens.
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3 Miniature tubes
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INCANDESCENT LAMP BASES ’
.4 1
Edison Bayoner }
iESar£27] BC or 8224 !
[ ;
h=4 !
Mimi-bayone, Min-bavoner, ;
single Contaet Double Contact }
(B15s) (315 i
i
3
Intermediate Candeiabro :
[SES or ET14d| 1E121 ,
(— .
Peq {514s) Recessed Singie
Caontact (RSC)
% ;
|
ifj :
| Minican Mini-oipin :'
£ G4 and GY$.35) %
E
1
Mogul Edison Mini-bipin
[E4D) [GX5.3) <
i
Screw Terminol
i1 M4 Screw} - £5/50x39 .
] IE27/50 x 39) 1
l T
M
z ngm >de Maogut End Prong
rong :
IGLx 16D
The bose is the lomp’s electrical
cennection. lllustroted are sixteen i
of the more common incandescent i
bases — three times os many exist. i




ﬁwuaqvaa Utsplay lamp

F30W PAR 38 SPOT

150W PAR 38 7

LSCD

|
Distonce i
2t [
f
!
| ah Th 5 o an
150w R 40 SPOT
fe Distance Sulance
1350 2 NI
338 L 4ft
i50
54 10H
3 Gt it 2 0 2k air s St ah h D v 5w oh 3%
20W/12 VOLT REFLECTOR SPOT 20W/12YOLT REFLECTOR FLOOD i
Fc Distance Fo Distance
2t 15 /\ oh
afy .
5 Ih 0 2% d_Zit 0 Jk an
SOW/'IQVOLT REFLECTCR SPOT SOWAT2YOLT REFLECTOR FLOCD i
: Fe Distance Fc Distance
2288 2h 875 2t
872 4l 169
254 bit =5 /’ |
42 / \ 3h '
27 | \ 'Oh
/ 2t _Q Zh T 2f bt i
i‘ F 4 = Field ongle
| i B4 = Beam angle
: I Cnt Cd = Maximum central candelas
]
i 1. Cnt Cd = 7500 5. Cnt Cd = 3300
o Fa=30 Fa=13
i Ba=15 B =10° ’
| 2 CarCd = 3100 6. Ct Cd = 460
P Fe=ar Fa =37
, | B4 =30 B4 =36
j 3.CarCd = 5400 7.Cot Cd = 9150
' L F =4 Fa= 13
| Ba w2y B = It
| 4.CCd = 1040 8. Cnt Cd = 2700
o P = 1240 F =27
Ba =74 B4 =722
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i) Mercury Vopor lamps Ueluxe Khite ﬂa0ﬂ1aﬂian (MV)
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4. TUMN LAY

HEAT LAMPS

Incandescent lamps are efective
producers of infrared
wavelengths, which gc beyond
the red at the end of the visible
SPECium ond are then perceved
05 heat (see 0.80) Heat lamps are
designed to provide little actual
light, but they last for 5000 hours
ormore. Often they are used to
give extra heat to o bathroom or
keep foods warm.

These lamps are intended 1o |
induce skin tanning. Tp this ! |
end they produce most of
their energy in @ smolf part
of the invisible uitraviolet
spectrum. Your regetion to a

sun lamp depends in pai on

your skin’s ability to reflect

and transmit these uliraviolet
wavelengths ~ some people

end up wilh red, irritated skin

or 'sunburn’ If you yse a sun

lomp, protect your eyes

i Y A I s v i,

SUN LAMPS I
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ADAPTORS

!
-

|
|
|

C
Adaptors or retrofititems allow you simple extender or reducer sockets
i toadaptalamp fixture and use the (¢}, transtormers that allow you to
¢ lomp for a purpose other than its use low-valtage lamps [o), ar all-
i criginal one. Adaptors can be either inclusive fittings (b).

1

e e i e ot = e e e e e e

T T R RRATRAL G M L UMM ik M T DR B

REFLECTCR
FESTOON LAMPS ¢ LAMPS

These specialized
flucrescent lamps
can be used in
fixtures that do not
Incarporate a lens
and reflector.

These tubular
testoon lamps are
good exomples of
a design originally
developed for ane
purpose being re-
applied. Designed
as aninterior o —— e e 1
‘courtesy’ lightin a . COLD TEMPERATURE LAMPS

car, the lomp has :

been successfully ! et —{
adapted for

inconspicuous

under-shelf

lighting.

KE_ I T a1

»

R i Stondard flugrescent lamps work
i bestat 25°C {77°F), but the special
- glass jocket of this lamp mokes it

, surtable for outdoor use.

T e et e i e o e ©

R ey ety VMRS o 7 v e s e e e e

ame
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SHATTERPROOF LAMPS MINI-DECORATIVE LAMPS

11

|
3 A
These lomps are i - ' N
used exposed in ol N ; Ry
hard service areas. i L /" i [
Their special | _— 'v[-}‘ - | : L
. cootings allaw o —E H \ i
them to resist lI / @
shock, keeping the \/
bulb intact even if { These small versions of decorative quantity - say os Chrnistmas tree
braken. lamps (see p.88) consume between 2 lights. They come in many different
; and 15 watts. You use them in textures, finishes, and calors.
| EXTENDED SERVICE Lamps | FLASHLIGHT LAMPS
. These are
designed to

operate for 2500
haurs or more.
Although not very

energy-elficient, f Which lamp you use gepenas on
they are ideal for the number ana size of batteries
! awkward posions | . the flashiight takes. These lamps
: where you don't have various minioture bases ang
! want to change some are available in tungsten
i the lamp too often. hologen as well as tungsten.
d g lt — Y -

PLANT L AMPS

=l il 1=

Mast manufacturers offer lamps
with a spectral composition
capable of supporting plant life in
o the absence of natural light. These
lamps can be incandescent,
fluorescent, or high intensity
L discharge. The ane you use
depends on the response you want
- seed germination, bulb grawing,
and so on. The light cast is often
purplish becouse of the unusual
spectral composition.




ROUGH SERVICE AND
VIBRATION LAMPS"

e i L

Raugh service lamps hove extro
filament supports, making tham

I suitotle far portable wark fistures
| where they are ligble tq be jostled
+ abaut. Vibratian lamps - os their

j Nome suggests - have o specially
- waund filament allowing them tg
- functian neor a saurce of
vibrotion. Bath types of lamp have
+ law efficiency and a rated life of

. 1000 haurs,

-

GLOW LAMPS

I -

=

Glow lamps use very l#tle power
indeed and hove g fong life. Their
surface is highly luminous, and so
they are used os indicatar fights in
switches, smail kitchen appliances,
rans, ar heaters. They also

pravide reossurance when used os
children’s mightlights, and you can
get them in fancitul shapes.

k.

APPLIANCE CAMPS

Designed for large household
appliances, these famps come in ¢
variety of shapes ond bases. They

are usually clear ond rote 40 watts.
Some ~like oven ar fridge lamps ~
withstand extremes of temperciure.
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nfnﬁuﬂﬂoﬂfuaﬂﬁﬂwwﬂnanﬂaﬂiwﬁﬁﬂﬁwqq Y Watt

iOO[—

Fluorescent Iamp

(430 mA)
30 ~

FluorescenT 'sm
0 (500 mAy T

Fluorescent lamp
(BCOmAY

r
O
I

N
O
{

inCBﬂdESGE!\T
iamP

Lumens per Watt (Im /W)

:

GR - TEQUINMTANG (CR)
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LIGHT REFLECTION
A 4

specularreflection

angie of [ angle of
incidence | reflection

This reflected light may be so
concentrated as ta couse glare
and distraction:genercily harsh

(specular: polished, glossy
surface; could be light, medivm
or dork in fone)

This reflected light component
may be concentroted enaugh to
couse some glare or “sheen’”

{semi-specular; etched, honed,
brushed surface)

tight is reflected equally n qll
irections resuiting in a general
saw; generaily soft

[ ~'use: moMe, textured surface]
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srf:j:izied glass BJ 10 €0 Provice direetional cortrol of light end kigh rightoess
}';occssed rlumioum® 75 {0 &5 ! cjﬁc.\iewiqg a:_:sle.s‘. Ei:’ecliyp &5 glcjent refecliors
Polisbed aluminum 60 ta 70 epgeiel geoprstive Jighting effecie,
Chromium 60 ta 65 :
greinless steel 55 to 65
Llock structural glass )

Sprend ‘ ) ) .
Processed stuminum {(difuse}® 70 1o B0 Genere! diffuse refection with a bigh speculsr surfsce rede
Etched sluminun 70 10 85 of from 5 to 10 per cext of the light. Undesireble stresh
Sptin chromium 50 to 55 Lighlights will occur when these meterials are used u.
Lrusbed alumipum 55 to 58 beekgrounds. Speciel decorstive bund end high-Lrigk
Porcelsin enamel €0 to 50 efcets ruey be echieved witk (hese surlaces.
4]uminum peint 60 {0 70

Difiuse , . . . . .
White plester 90 to 92 Difuse refection resciis in uniform surfsce brightness
White paint (msat) 75 to 89 viewing engles. Materisls of this 1ype sre good refe
White terra-cotia G5 to 80 beekgreunds for coves £nd luminovs forms,
White structurel glass 75 to &0
Limestlone 25 to €5

BITIUAY % NITAENSULA 3YD a0
L]

oy 3 TEAYHUNG)

Surface reflectance guidelines for work environments.

Suggested reflectance
Sv-face {matte finish) Complying matenal

Worksurfaces 20 10 40% ¢ Light woods
* Medium and light laminates
+  Medium and light ink blotters

Window treatment’ 30 to 50% *  Medium to light fabrics
+ Medium to light blinds
* Frit pattemn glass

Floors 10 to 20% * Medium to light carpet

+ Medium to light wood
»  Medium tle

' . Ceilings ) 70% or greater »  White fzbric/cloth ceiling
¢ Pure white mineral ceiling
* Off-white to white drywall

Walls 30 to 50% * Light fabric
+ Medium to light vinyl wall
paper
* Medium ro light paint :
Open office partitions 20 1o 50% *  Medium to light fabrics

* Medium to light laminates?

'Preferably image-preserving to permit view.
1Generally not appropriate acoustically.

1uanwuuaﬂaannaTﬂas5ﬂdwn17auﬁauuaaLﬂu % 0991579
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iﬂq@gﬁgygﬂg iaquﬁasﬁiﬂauﬁﬂmﬂuﬁﬁquﬂﬂﬁﬂaulmud1uzuuasﬂﬂmuuﬁa1utn1nu N3 e
,dnnwsauﬁuuuauﬂaafaﬂ Toatnng ﬂwuumawnwwamoa munsell value
L = Luminace (fL)
E = illminatiogn level (tg)
Po= % n1gaemoungy
L= Exvp

NIFERDTULLIL Juas 2 ﬁuﬁauauﬁwﬁﬁﬁﬁcunﬂs:ﬂuﬁnmniwa
% aa

Light reflectances.

¥
Typical specular materials Reflectance (%]

Luminaire reflector marterials

Silver 90-92
Chromium 63-66
Aluminum
Polished 60-70
Alzak polished 75-85
Stainless stee) 50-60
Building materials
Clear glass or plastic 8-10
Stainless stee] 50-60
Typical diffusing materiais Retlectance (%)
Luminaire reflector materiajs
White paint 70-90
White porcelain enamel 60-83
Masonry and structura] materials
White plaster 50-92
White terra-cotta 65-80
White porcelain ename) 60-83
Limestone . 35-60
e Sandstone 20-40
Marble 30-70
Gray cement 20-30
Granite 20-35
Brick
Red ' 10-20
Light buff 40-45
Dark buff 35-40
Wood
Light birch 35-30
Light oak 23-35
Dark oak 10-15
Mahogany 5-12
Walnut 3-10
Paint
New white paint C-90
Old white paint 270
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Note: Glossy surfaces and light sources at the mirror angle can create veiling reflections,
where contrast between task and surround will be greatly reduced. Position of the human
eye offers poor shielding from reflected glare off desk top or floor surfaces.
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JULB WATTAGE

Maost piug-in lamps con take
bulbs enly up to a carmain
moximum wartage, which is
usually printed an a label
insida the lamp shade. Do not
be tempted to fit a buib of
higher wattage: if You do tha
shede may avarheat and
melt, crack or caich fire,
dapanding on the matarial it
1s made of,

Extending flex

1 Lnoiug the ight trom 13 30cker ona
\, femove the olug ram the eng of the

flex

2 Prapare the 2na of the new tex 5o
the cores will regen the terming's in the
connecior with the tlex sheath

anchored in tha corg anno

3 Firshe connecior cover

4 Connectihe oiug 0 ne oiner =ng of
the new flex.

Wiring o flax connector
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This Table Shows the Life Expectancy

of 2 Bulb in a Low-voltage Lighting System,

Voltage Light

At Lamp Life Expeclancy of Lamp Output (%}
12.6 /3 Nominal Lamplife 125
12.0 ¥4 Nominal Lamplife 110
11.8 Nominal Lampiife 100
115 "2 Times Nominal Lampiife 90
LLG 3 Times Nominal Lamplife 80
10.5 5 Times Nominal Lamplife 70
10.0 8 Times Nominal Lamplife 60
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Transformer Selection Chart

Total Nominal
Wattage
Transformer

150w 200w
16 ga. cable 14 ga. cable
max.  max. max.  max.

watts  length  watts length

250W
12 ga. cable
max, max,
watts  length

60 rvatts
38w,
121 watts
196 watts
224 watts
330 watts

¥ 100 6() 125
88 100 L b 125
121 100 121 125
150 100 150 125
150 100 200 125

150 100 200 150

60 150
55 150
121 150
196 150
250 130
250 200
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Fig. 9-1. A small transformer is the heart of a low-voltage system.
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Samples of fretwork balcony deccrations pro-
duced sometimes by hand, sometimes by
machine; these became popular in the [9th
century and are found on many buildings of the l
period. The designs are often traditional Thaj I
or Chinese.
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