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T H E S W I T C H I S O N ! 
AND OR. . AND ON... 

m Venture Lighting '̂ ^̂ jt* m International"s 
^ charter is to fill the 

new product gap for 
higher-end technology 

lamps s u c h a s : 
High-Pressure Sodium, Metal 

Halide and Tungsten Halogen. 

T h e P R O - Q U A R T Z ' " Tungsten 
Halogen Display L a m p s have been 
engineered with precision optical 
alignment. This , coupled with our 
all-new reflector results in consis
tent performance and beam 
appearance. 

The Pro-Quart/ "linecomes 
in a vanety of sizes and wattages to meet 
all display lighting needs. 

O n e of our prime missions 
is the development of 
" P R O A R C ' " " Metal 
Halide L a m p s , I -
for applica
tions ranging m 
from store dis-1 
play to sports I 
arenas.""PRO 
A R C " L a m p s ! J 
are available in \ * 
a variety of con- \ ^ 
figurations, including 
standard single-end 
and the newer double-1 
end designs 

For economical general lighting. 
Venture's " P R O A R C ' " ' " High-
Pressure Sodium L a m p s are 
designed for outdoor lighting of 
streets, bridges, % 
parking lots, 
buildings, and v * ^ " . 4 \ 

indoors for in- 1^ \ 
clusirial facilities. V \ « i . a 

Venture Lighting 
International 
m e a n s innovation, 
technology, quality 
and service. We 've 
switched on the future. 
Isn't it time you switched 
to Venture? 

PRO-QUARTZ •• MR-16 
DISPLAY LAMP 

• Low Voltage 

• Precision Filament 
Alignment 

• Uniform Beam 
Appearance 

• New Reflector Design 

PROARC^^' 
METAL HALIDE 

Full Line of 
Standard Types 

New Compact 
Double-End Design 

High-Efficiency 
Light Source 

P R O A R C ' ^ 
H I G H - P R E S S U R E SODIUM 

• Full Line of Standard 
Designs 

• High Energy Efficiency 

• Double-End Design 
Available, (instant restart 
compatible) 

VENTURE LIGHTING 
INTERNATIONAL 

For Complete Product Line Information Contact: Venture Lighting International, 625 Golden Oak Parkway 
Cleveland. Ohio 44146 (216) 232-5970 
Telex 820226 VLC 1-800-437-0111 
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NIGHT BEAUTIFUL 
AWARDS 

LIGHTING THAT TRANSCENDS THE ORDINARY. 
The Illuminating 
Engineering Society 
honors imagination and 
brilliance in lighting. 
Any building in the 
Florida Power & Light 
service area with 

exceptional outdoor 
lighting is eligible. 
Awards will be 
issued in three 
categories: single 
story. 1-5 stories and 
5 stories and above. 

For entry forms, 
call Susan Wydler, 
(305) 227-4324. 
Deadline for entries: 
February! 1987. 
Sponsored by lES in 
cooperation with FPL. 

S O U T H E A S T 
FLORIDA 
SECTION 
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L I N C A N D E S C E N T 5 
masterful 
strokes of 
incar^descent 
warmth 
convert 
ambience 
into 
annblance 

The flafterino 
warmth of 
incandescent lighting 
has taken on a linear 
dimension. 
Continuous ler)gths of 
low-lustre 
incandescent light 
create a new 
e l e g a n c e in interiors, 
allowing the desigrter 
to "paint" a space 
with the color 
renOering which 
makes people look 
a n d feel ttieir best. 

Use a single 
Ur^ANDESCENT with 
handsome side 
reflectors as a 
decorative sconce , 
use Llr^K:ANDESCENTS 
in repeated patterns 
or continuous lengths. 
LINCANDESCENTS ore 
also welcome 
wherever thie image 
in a mirror deserves 
flattering, where ttie 
objects on a shelf or 
under glass stTow 
best in worm patinas. 

Now, o n c e you've 
worked out your 
major sources of 
light, it's time for the 
fun. LINCANDESCENTS 
are tfie finishing 
touch, the personal 
fluorish, your c h a n c e 
to paint-in color a n d 
sculpt-in form with a 
single light stroke of 
genius. 

Contac t your local 
ALKCO representative 
or write us for 
literature. 

LINCANDESCENTS 
c o m e in three 
lengths a n d c a n 
b e mounted end-
to-end for longer 
runs of continuous 
i n c a n d e s c e n t 
illumination. 

ALKCO 
where quality 
comes to light 
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• From the Editor 
Nob()d\ neetis to be told bow to use a inaga/ine — you 
read it. True enough. But this inaga/iiie w as founded 
on the philosophy thai it must be more than prett\ or 
entertaining — it is designed to be a useful tool for ) ()u. 
the design professional. 

Before our first issue w as published, w e often 
undertook the arduous task of describing our \ ision of 
the niaga/.ine-to-be and how readers, ad\ ertisers. 
potential contributors, and authors could use it. That 
w as necessary at the time. >X hat is excit ing now is 
feeling that we ha\e produced a useful product. Now 
that our third issue is in N o i i r hands, w e don't ha\ e to 
describe how w e hope \ou ll be able to use a potential 
niaga/ine. ^ou ha\e the real thing. 

How to I'se This Magazine 
Rcciil it. Here s w by. I-\ er\ article in this maga/ine sets 
out to impart practical information. Stuff you can use 
to solve |iroblems in \ ou r work. >Xe pursue our articles 
from this point o f \ iew : if something is done on a 
proiect. there must be a good reason for it. W'e set out 
to explore antl e\|')lain those reasons, so you can make 
similar judgments on your projects. 

/\cs/)(>nel to it. Keatler communication is our lifeline to 
the professions If \ ou ' d like us to address a certain 
topic, drop us a line or gi \ e us a call, if \ ou ha\ e 
questions about an article w e'\ e run. ask us. .Most of 
our authors are happ\ to respond, i f w e'\ e made an 
error, w e'd like the opportunitx to put it right, i f you 
think \ oil ha\ e a better solution to a problem w e \ e 
atklressed, or a good solution to one w e ha\ en't 
addressed, get in touch We'd like to talk about it. 

( /h'ck' tl.H' M{inNj(ictiircr ( rcc/its. If you see something 
\ ()u"d like to use in one of your projects, check lor 
information in the .Manufacturer Credits on the last 
|")age of each issue. We put a great deal o f effort into 
this section e\ er\ month because w e know tliat being 
able to locate the manufacturer of an item j^ictured in 
an article can often make a big difference in \ou r work. 

( sc tl)c liLUidcr Serricc (.ard. It 's the best w ay to keep 
the latest in product information. \ ital to the success of 
\ our projects, coming to your office. 

.S///Avc/77?t'.' l'hat s ult imateh the best w ay to ensure that 
\ ou can continue to use this maga/ine. Tbere's a card 
in the back — and it's still free. 

Charles Linn. AIA 



STATEMENT: INSTITUTIONAL 

Neon goes high-tech — 
from boardroom to 
corporate image 

Like ma i l \ n l ( ; ; i l i l o r i i i ; r > K ) m | n i i r i -

i r l ; i ( c d i n d u M r i o .\Nhton Tai f 

-spraiij; I r o i i i r a l h r r l u i m b l c l u • ^ i ^ -

i i i i i j i> h i l l sunn l iu incl its iSO 

c m p l i i x c r l o m p a i n ou t j -n iw ing an 

at! hoc ar rangcnu ' i i i n l c i ih i i i c ' - "MI 

i l i c c d m p a n y asked R c i l d r o b m a n 

& Assoc'ialcs l i i d c s i n n a new lu ad 

quar ters tl iat w o u l d p r o m o t e 

eon inu in iea t i on and team interac

t ions and re in fo rce the c o m p a i n s 

h i j i h - l ech image. 

The chents chose senior designer 

M o h a m m e d H .Arel' s open o f f i ce 

design that speci f ied one confer

ence r o o m l o r e \ e r \ K l e m p l i n e e s 

These rooms are set o f f w i t h fu l l -

height glass par t i t i ons w i t h e tched 

bands that repeal the c o m p a n y 's 

logo and al low sunl ight to f i l te r 

i n t o the cent ra l w o r k areas 

I he designers took a dramatic 

approach in the c o m p a n \ s i h i r d -

l l o o r b o a r d r o o m , w h ich leaiures a 

series o f s tepped, d r y wa l l sof f i ts 

that reach a fu l l height o f 16 leet 

l our bands o f fuschia- toned neon 

l ights, each 2S leet l ong , are care-

l u l h p laced; the i r soft g low show s 

t h n u i g h the etched glass pa r t i t i on 

hetw eeii the t o r r i d o r and i h i 

b o a r d r i i o m Thus, the l o u r neon 

bands are \ isible I r o m the f ron t 

u i u r t \ ard en t r \ w a \ . at n ight . the\ 

can be seen e\ en f r o m nearb\ 

freew . i \ s 

A d d i t i i i n a l l i g h t i n g in the board 

r o o m inc ludes recessed con t i nuous 

t luores i eni lumina i res adjacent to 

the neon l ights that p r o \ ide soM 

indi rect l ight accentuat ing the 

arch i tec tu ra l s i fp> o l the ce i l ing 

D e e p h recessed mcamlescent 

ce i l i ng lumina i res lea iure upper 

re l lec to rs chosen to a\ o i d creat ing 

hot spots ( in the boa rd roo t i i table. 

l i ie use 111 neon in the . \sh ton 

late b o a r d r o o m is a b o l d o f f i ce 

design st . i temei i t that creates a 

serene and spacious lee l ing and 

becomes a s ignature l o r a r a p i d b 

grow Ing and last-paced c o m p u t e r 

so l tw are t i r m \ o less an a c c o m 

p l i shmen i is the ach ievement . b\ 

caretui p l ann ing , o l an in tegra l 

l i gh t i ng effect that has repercus-

Wiiinl SI ml .iii i i l ) i \ w 111 I ( i l l in j ; 
i;isscmhl\ Mis|ii i i i k i l I n im Mrui ii irc . ihi i \ i i 

! [P 
i M i r i i i r ( iL i /mg • 

1 l l l i P U M l l l l S | r i | 1 1 I J i l l l l lN |>K .il 

Venn IJ.mcl i ivpu. ih 

I I I lircl In i iTi i i r ( i L i / i n ^ 

^ 

Project: Liie U i ia rd r i i i im 

Location: I n r i . c K r , i .a l i lnn i i . i 

Interior Design: Keel ( m ihi i ia i i \ p h \ and helps sustain it 

.Xssociales 

.Senior Designer: Mi i hammed M 

. \ rc l 

Photos: I'.iiil B ie lenherg 

sions b o t h i ndoo rs and o u t d o o r s , 

that rel lects a c o m p a n y 's ph i ioso-

idr prinliicl iiilnniKilniii. .sec Ihv 

Mdiiii/tn tiiivr < ivdits scclioii on 

f)a}>c ~(). 

•Vrthiiciiiiral l.inliiiiiK. I chru.iri I W 



STATEMENT: INSTITUTIONAL 

Tube-mounted metal 
halides set devotional 
mood in synagogue 

Project: idling iM'acl "̂ \ n.i;aPiiuc 
Location: WCNI ll.ii itui J . Cot)-

iicciicui 
.\rchitcct: Mk h.icl B. Hcrhmd> 
Arl.ilit̂ .•cl,•̂  Planners 
Photos: ( rorgc ulud 

hire had sc\ c r c l \ t lamai; i 'd i l i c 

i n i c r i o r o l i lu- Noi ing Israel .Syna-

j jomie w hen areh i lec l MielKiel 

l l e r lands was .unen [he a» i } ; nn ien i 

o l r e l i i r b i sh in j ; i l ie s\ nafio.uue One 

ot the m()>i i ise l i i l l o o K al hi> 

l i isposai . l l e r l a iuK l o i i n d . \\ a> 

l igh t ; I w an ied U) change ihe 

b u i l d i n g suh t i \ I \ \ . i im-d ii Minpk-

vv i ihu i i i g inger l i read. so i l ia i i l ie 

r o o m w o u l d no i d is i rac i the congre 

ga l l on from ihe i r reason lo r be ing 

there. ' 

In th is respect. Her lands laced 

several design chal lenges The 

synagogue s r o o l l ine has a tal l peak 

in the cen te r u i ih l u n t la i areas ai 

e i iher s ide, a con l ' i gu ra i ion s imi la r 

l o .m . \ - l rame a iop .1 l la i r oo t . 

Ind i rec t l igh l w o u l d accent the 

s loped ce i l i ng and make it appear 

e\ en h i g h e r w h ich the designer 

saw as undesi rable 

To d i rec t a t ten t ion away f r o m the 

ce i l ing area. Her lands c o m m i s 

s ioned a s ix- l 'oo i -d iameter r o u n d 

siained-glass w i n d o w thai sDl'iens 

the siarkness o l i he large b lank rear 

w a l l . To solve the immed ia te l ight

ing p r o b l e m — p r o \ i d i n g enough 

l igh t t o r reading d u r i n g a .service 

w i t h o u t m a k i n g the l ight source 

ob t rus ive — Her lands selected a 

[ lo l ished bra'-s l ubu la r l i gh t i ng 

svs iem that b o t h p r o \ ides a graph ic 

e lement and i l l u m i n a t i o n v ia metal 

hal ide lamps 

The standard d iamete r tor the 

brass lumina i res is H inches, bu t t he 

designer secured 1 J - inch tubes in H-

t'oot lengths, each t i t l e d w i t h a 

d ( i / e n ISO-wait metal hal ide lamps 

Fi \ e 8 - too l seci ions were connec ted 

t o create the t w o - i i l - l 'oo i - long 

sect ions insta l led at e i iher side o l ' 

the stained-glass w i n d o w , thus 

accen iua i i ng the sta ined glass as the 

local po in t o t ' the r o o m . 

W o o d beams in ihe ce i l ing w e r e 

left exposed, but o the r areas o f the 

ce i l ing and wal ls were c m e r e d 

w i t h insula i iDi i and p las terboard . 

i he i i s p r a \ e d w n i l sand pa in i . This 

f in ish \ ields a surface smoo ihe r 

than tha i o f acoust ical t i le and 

a l low s the lumina i res l o create a 

ha lo e l l ec l over the en t i re sancluar \ 

" I used meia l ha l ide insu-ad o f 

l luorescen i because it br ings a 

d i l l e r e i i i l one (ir sof iness and 

a l l o w e d us 10 p r o \ ide the a m o u n i 

o f l igh i needed in the space. 

Her lands says 

An add i t i ona l bmuis is the low 

main tenance re t |u i rements o f meia l 

hal ide lamps I he i n te r i o r o f ihe 

s\ nagogue is l i gh i ed by 12(1 such 

Lim[is l k T l a n d s o b s e r \ e s . I d o n i 

expect ihe lamps w i l l need l o be 

changed for at least t w o \ears — or 

even longer — because they are no i 

used cons tan t l y . " 

. \n add i t i ona l design consider

a t i on w as ihe need in an o r t h o d o x 

sanctuary l o p r o \ ide sep.uMU 

seal ing sect ions lo r men .md 

w o m e n Her lands loealed ihe 

men's sect ion in the cen te r under 

the vau l ted sj^ace: the w o m e n s 

area is a raised p l a t f o r m , g e n i h 

s loped 10 p r o v i d e un res inc i ed 

\ iews o f the altar and the ark. .\ 

brass ra i l , echo ing the go ld lone o f 

ihe lumina i res , separates ihe t w o 

sect ions 

Her lands feels that i he coo rd i -

na ied c o l o r si heme o f ihe svna-

gogue w orks l o g o o d a d \ aniage 

bu i the key. he says, is l i gh t ing : 

• The l i gh l f n ) m the meta l hal ide 

lamps is w a r m , no i g la r ing ,\ 

person w a l k i ng i n to ihe sancuiar \ 

has a c o m l o r r a b l e feel ing; ihe 

siarkness tha i used to be there has 

comp le te l y d isappeared • 

Fur product iiijorriuititni. .see Ihv 

.MdNiiJtu liircr Credits st'ctimi iiii 

.Vrchiiciiural Lighiing. Fcbruari 198" 



I n e D e s t i n v e s t m e n t s a r o u n a a r e n t s o i a o n w a n t>ireei. 
In fact, most people on Wall Street probably don't even 

consider them investments. 
But they should. And so should you. 
Because these investments not only give you a high 

return on your money They guarantee it. 
They're energy-saving Sylvania lamps. And they prove 

that the cheapest lamp isn't necessarily the least expensive. 
Take our Sylvania SuperSaver'"'f luorescent lamp for 

example. It costs more than the standard 40-watt fluores
cent lamp, but uses 7 watts less. At the national average 
electric rate of 8 cents per kilowatt hour, the SuperSaver cuts 
energy costs by $11.20 over the operating life of the lamp. 

These savings in energy costs result in a 173% annual 
return on your incremental investment. Even if the standard 

lamp were free, you'd be losing more than $8.00 by 
not switching to a SuperSaver fluorescent. 

ROI varies from lamp to lamp. But any of our exclusive 
energy-saving Sylvania fluorescents, incandescents and 
H.I.D. lamps give you a better return than stocks, bonds, and 
other conventional investments. 

So if you're looking for a great return for your money why 
look on Wall Street? Just call 1-800-LIGHTBULB (or if you 
prefer, contact your I ED Independent Electrical Distributor 
or write GTE Products Corp., Sylvania Lighting Center, 
Danvers, MA 01923). 

SYLIMNIA (S£§ 

lU 100/1 

^ P ^ . « . B P V . U S 
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STATEMENT: COMMERCIAL 

Champagne Taste shows in 
upscale men's 
clothing store 

Project: C. T M.iii 

Location: sonu i i i . i . Cai i idrnKi 

Interior Architecture: s i i p h . i n i c 

( i issno. Light Source 

Ligliting Designer: Randall W h i le 

head 

Photos: K m Mart ina and H c u \ 

Sch imiac i ic r 

1 
1 1 

Customers c n t e r i n i ; the C T . .Man 

e lo t i i i ng store in Sonoma are ne\ er 

b l i n d e d by the l ight I'o the c o n t r a r y 

the f irst t h i n g they may no t i ce is 

I he smart c l o ih in i - on d i sp lay 

' rha i 's just h o w l ig l i t in j i specialist 

Randal l W hi tehead p lanned it. 

W h i tehead and his col leagues at 

i. iyhl Source designed the l i gh i i nn 

fo r Champagne I'aste. pur \ eyors o f 

t ine c l o t h i n g for w o m e n . The 

t)\vners approached Light Source 

again after the \ leased an o l d feed 

store to conve r t to ( . 1 . .Man. an 

upscale men's c l o t h i n g store. The 

s t ruc ture was in d is repa i r but the 

l a n d l o r d agreed to re furb ish it to 

the a rch i tec tu ra l spec i f icat ions. 

W h i tehead, in shor t , had a free 

hand — a long w i th a t ight schedule 

and a l im i t ed budget. 

First, the laminated beams a long 

the l la i p o r t i o n o f the ce i l ing were 

l i l t ed w i t h t roughs and l ined w i t h 

l luorescents . using energy-sa\ ing 

w a r m w h i t e L ^ ' « ) " degrees Ke l v i n I 
lamps, o \ er lapped to e l im ina te 

dark spots Part o l the s i ruc iu re had 

been a hay lo f t , it was left open and 

was b o t t o m - l i g h t e d t o add visual 

interest and to increase the sense o l 

height . 

\ e \ i . the en t i re l l o o r p lan was 

set up on a d iagona l , w h ich pe rmi t 

ted a varietx o f c r e a i i \ e i n n o \ a-

t ions The display w i ndow s and 

l l o o r mannequ ins w ere i l l u m i n a t e d 

w i t h 6 - \ ( ) l i . K i - w a t i in tegra l trans

f o rmer track systems using MR ~ 

K ) - t y p e lamps thai are rated fo r 

KI.OIHI hours. S ign i f i can th , these 

lumina i res are f i t t ed w i t h hone \ -

c o m b l o u \ ers that e l im ina te glare; 

in (his way, a i l e n t i o n is d r a w n to 

i h e c l o i h i n g . not l o the track l ight

ing system. 

•f he d iagonal design w as estab

l ished in pan by she lv ing and 

hang ing uni ts , al l o f w h ich ha\ e 

in tegra l l i gh t ing to reduce shadow s 

Topl ight ing in these uni ts gives 

add i t iona l f i l l l ight . 

I'he tops o f the tal ler side units 

feature / iggura t de ta i l i ng for addi 

t iona l visual interest . Bare t luores-

cen i l ights b e h i n d the / iggura ts 

p r o \ ide back l i gh t i ng l o r added 

th amai ic impac t . Much o f the area 

beh ind the uni ts is used fo r storage, 

and the bare lamps p r o \ ide excel -

leni task l i gh t i ng there 

Some o f i l ie area beh ind the 

c l o t h i n g uni ts is d e \ o t e d to dressing 

rooms . These are i l l um ina ted w i t h 

cus tom w al l seonces that repeat the 

/ iggura t theme. I'hey are l i l t ed 

w i t h t w o 9-w att compact l luores-

ce i i i lamps and an asymmet r i c 

fo rw ard r e l l e c i o r 

.A un ique aspect o l (' I Man s 

l i gh t i ng scheme is the use o f co lo red 

lube sleescs that p roduce subt le, 

c o l o r e d back l i gh t i ng effects. Pink, 

b lue, and \ e l low slec\ es are kept 

on the premises 

The ent i re shop, i nc l ud ing 

d isplay l i gh t i ng , was i l l um ina ted at 

an average read ing o f Kl) foo tcan-

dies and uses .v.^ wa i ts per square 

f oo t . W h i tehead is |us t i l i ab l \ p n i u d 

that the pro jec t w as comp le ted 

ahead o f schedule and under bud-

gel More i m p o r t a n t , h o w e \ e r he 

can be p r o u d o l a l igh t ing scheme 

that t h row s l ight on C T .Man's 

c l o t h i n g w i i h o u i d is t rac t ing a 

cus iomer s a t ten t ion • 

lor linxliii l iii/oniuitidii. sec l/ic 

\liiiiit/ii( l/iivr ( redits sci timi mi 

III I ill- ~(). 
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O M i r ONE LIGHTING MANUFACTURER CAN AFFORD TO 
MARKET A PROGRAM THAT LETS YOU 

LOOK AT ANYONE'S LIGHTING. 

1 

F i n a l l y t h e r e ' s om* c o m p u t e r -
a i d e d l i g h t i n j ; d e s i g n p r o g r a m 

t h a t l e t s y o u work o n e v e r y m a j o r 
a p p l i c a t i o n : r o a d w a y , i n t e r c h a n g e , 
i n d o o r , f l o o d , e v e n 
s p o r t s . W i t h o u t 
l i m i t i n g v o u t o o n l y 
o n e m a n u f a c t u r e r ' s 
p r o d u c t s . 

W e ca l l i t C A L A T 
a n d t h e r e ' s n o o t h e r 
l i g h t i n g d e s i g n p r o 
g r a m l i k e i t . 

C A L A l e t s y o u 
input ,y ' ra ; ) / ; / i i ; / / i / , i n s t e a d o f b y 
c o l u m n s o f t e d i o u s n u m e r i c a l 
e n t r i e s . 

It e n a b l e s v o u t o r e v i e w v o u r 

d e s i g n s i n p e r s p e c t i v e . While iioti'ir 
working on them. 

A n d i t i n c l u d e s l E S s t a n d a r d 
f o r m a t t e d p h o t o m e t r i e s o n o v e r 

hOO H o l o p h a n e l u m i 
n a i r e s . You c a n e v e n use 
o t h e r m a n u f a c t u r e r s ' 
lES f o r m a t t e d p h o t o -
m e t r i c s . 

N o o t h e r l i g h t i n g 
p r o g r a m a v a i l a b l e t cx l ay 
c a n d o a l l C A L A d o e s . 
A l l y o u n e e d is a M O k 
I B M p c o r c o m p a t i b l e . 

T h e res t is u p t o y o u . 
C A L A w i l l c h a n g e t h e w a y y o u 

d e s i g n l i g h t i n g . A s k y o u r 
H o l o p h a n e sa les r e p r e s e n t a t i v e 

f o r y o u r f r e e d e m o d i s k s h o w i n g 
j us t h o w e a s y it c a n m a k e v o u r n e x t 
l i g h t i n g d e s i g n . A p p l i c a t i o n E n g i 
n e e r i n g , H o l o p h a n e D i v i s i o n , 
M a n v i l l e , 214 O a k w o o d A v e n u e , 
N e w a r k , O h i o , 4 3 0 5 5 . (614) 
345 -9631 . 

HOIOPHANE 
LEADER I N LIGHT CONTROL 

M a n v i l l e 

This mullipk'-scri'i 'n );roupin>; is for diTrninstratiim purposes onlv. 
CALA wil l priiviiie ^raphiis .ind calculate data on i-vcrv' m.i|iir type ol lighting application, though not all at once. 
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Light leads the way 
for horse racing's 
new image 

W hen jx-ople th ink o f horse rac ing, 

they may th ink o f ihe rac ing fac l l i -

lies c o m m o n h po r t rayed on ihe 

laic show — large open-a i r g rand-

s ia iuN lu l l o f swear ing , ledora-

ha l led cigar-chew ing be i to rs stand

ing e l bow to elbow on b lackened 

cHmcrete l loors c o \ c red w i t h 

d iscarded rac ing l o rms and bi is o f 

t ickets iha i d i d n ' i w i n . p lace, o r 

show. 

The o r ig ina l d a r d e n Slate Park 

bore no resemblance l o the seamy 

racetracks o f the mov ies Bu i l i i n 

ihe 19-l()s jusi ou is ide Ph i lade lph ia , 

i i was a landmark in Cherry H i l l . 

New Jersey, un t i l i i w as des t royed 

by f i re in 19~ " The t rack 's new 

o w n e r In te rna t iona l T h o r o u g h b r e d 

Breeders. Inc . dec ided to l u r n 

advers i ty i n t o o | )por tun i i y . \ new 

fac i l i t y cou ld rise, phoen i x - l i ke , on 

the o l d site; but i l w o u l d he more 

lhan a rep lacement . They w o u l d 

commiss i on a new fac i l i ty iha i 

cou ld remake ihe face o f the horse 

rac ing indus i ry . It w o u l d not o n l \ 

. \ R T I ( I.l- BY 
( I I \Kl. i ;s I . I N N . A! \ 

I>H()n)(.K.\l»HS HV 
K )\l I RAM-

a i i r ac i a n e w generat ion o f rac ing 

fans but also w o u l d c o m p e i e w i i h 

i l ie new upscale . \ t lan t ic C i t y 

casinos Des ign ing such a fac i l i l y 

was the chal lenge o f veteran t rack 

Project: i . a i d e n Suite Park 

Location: ( , l i en \ Mill. \ e \ \ lerse\ 

Client: In ien i . i ih Hial Flu no i i ghhred 

Breei-lers. Inc 

.-Vrchitects: K w i n g C o l e Kr.uise, 

sports facil i t ies d i v i s i on o f 1-wing 

Cole Cherry Paiskv. Phi ladelphia. \ \ \ 

Project Director: K> I IUT I j Kraiise 

Grandstand-Cluhhouse 
De.signer: jo l ' in H Di l l io 

Crystal Paddock Designers: 
John B l ) i l l i o a n d Robert J . Krause 

Interior Designer: Deborah P 

Kiiasi 

Interior Consultant: Richard 

•Muchnik 

Lighting Designers: A l l i ed K 

Borden , lA l .D , and Lawrence 

Bari let i . lF.S 

\riliiiaiurj||,i|!himK. tchru,ir\ I'W" 





1 ieics ()/ Ihc I'/vn'iiix If re/ (fdcinii />iiiici mid ( liihhoiisc Icrcl uilxne) 

architect Robert Kraiisc president 
ot inn * l^raiise. and the 
project designer. John l)i llio. 

It sheen known lor a while that 
hitrse racing has to market to new 
tans lo remain economicalh \ lahle 
Anil now . it lias to compete w ith 
Atlantic ( i t \ , w hich is only SO miles 
aw ay.' sa\s kraiisc We knew thai 
tile image esiahlished h\ the archi
tecture ol the new darden Mate 
I'ark iDiiiplex would have to he 
\ er\ strong to succeed in those 
objectives and that both the exterior 
and interior lighting would pla\ a 
ke\ |iari in establishing that image 

W ith lew exceptions this is 
basicallv a night operation.' s;i\> 
krause The buildmg is a place ol 
public a>sanhlv.;iplja-of eniiT-
uiinmcnt Because ii is in a very 

\isible location in ChcriN Hill , the 

building has to become a dominant 

part ol" the vista — it has to be able 
10 attract attention lo itself ai iiighi 
But it also has to advertise itsell as a 
I'riendly place lor recreation. 
Looking at both the lorm ol' the 
building and how the lorm would 
look illuminated from various 
locations began lo help iis establish 
our design concepts." krause sa\ s 

The original structure w as a 
rambling deorgian atlair w ith red 
brick and w hite wooden clapboard 
siding and spires ol a colonial 
character." says l)i llio. The new 
building, as it evoh cd, has the same 
red brick and w hiie hori/onial 
metal panels lo c\oke recollections 
of the old building at highw av 

scale. The iivaimals. the spires, ihe 
Hags, and the use of layers of 
vertical planes all attempt to capture 
that rambling country-fair feel of 
the original. Tor some w ho w eren't 

familiar w ith the original, the 
building ma\ e\ oke images of 
Camelot. Disnev land, or some kind 
of magic kingdom We know it is 
crucial to create a memorable 
image that is friendly and inviting 
and that people can easily see w ill 
be a fun place to go for an evening 
to find out about racing That s 
important to get a new market — 
lamilies and urban professionals — 
off the highw ay and in here to see 
w hat 's going o n ' 

As is the case in retail architec
ture, this project needed to commu
nicate a sense of activity to the 
outside in order to attract pairotls 

10 the inside. The architects knew 
that making portions of the building 
transparent at night would commu 
nicate activity to motorists on the 
highw a\ and a sense of direction to 
patrons w alking tow ard the build

ing from their cars. Light Hoods the 
exterior from glass atria over the 
clubhouse and grandstand entrances 
and from the large glass roof over 
the Crystal Paddock, w here the 
Thoroughbred horses are saddled 
and w alked for patrons' \ ie\\ iiig 
just before they're taken to the 
starting gate 

"We knew that we wanted a lot 
of glass, so that light from the 
interior would get outside the 
building." said krause. "Thus we 
can achiev e the look (jf a glittery 
palace, w hich is difficult to do 
without a tremendous amount of 
exterior tloodlighting. You can't 
put a bunch of floodlights out in 
the parking lot because people 
bump into them and trip o\ er 
them. So w e achieved the effect by 
using the light and activity visible 
through the glass from the interior 
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ol lhc hiiiklin.n • 
l.iijhlinjick-siniicr Al Hordi-ii 

ccliDi-s Kr.iiiM-s scnimuniN 
were trying to c-mpha>izc i l i i - i lcpi l i 
;iiKl pcrspc i t iM- ot ihr buildiiii;. 
and lo do lhai. w c used a lot ol 
conirasiini; Icxcls. The briglil-
i>i lighis on ihc entry lace ol the 
buildinj; are concentrated on the 
i;ia» atria o\ er the clubhouse and 
grandstand entrances The structure 
ot these has been outlined w iih 
incandescent light strings The stair 
towers thai Hank the atria entrv 
u a\ s are built of darker red brick 
and deliberateh left as darker 
silhouettes to emphasize the sense 
of entrance.' Borden explains 

\\ here lhe\ were tloodligliimg 
the lighter planes, such as the fronts 
of the spires. Horden says the\ 
decided not to try to achieve the 
even wa>h usually used on such 
surfaces. The\ positioned (he 
fixtures to provide graduated light 
— lighter at the bottom to darker at 
the top The top of each beam of 
light overlaps the bottom of the 
next beam up, "H) you get a pleas
ingly irregular pattern of light over 
the great while planes." Borden 
says. This is to exaggerate the 
sense of the height of the spires 

Behind the spires, a two-story 
w all of w indows and w hiie metal 
panels is illuminated at a much 
lower level lo exaggerate the depth 
and hori/onial lavering of the 
p la i lo Of Ihc building as they 

recede, 
Mosi of the exterior floodlighting 

on the building is accomplished 

Iff 

^ " ' " • m i 

with meial halide sign lights .Metal 
halide w as chosen for its efficac\ 
and ability to throw light long 
distances and tor its good color 
rendering 

High atop the building, a cooling 
tower screen is ihe backdrop lor 
w hat has become the building s 
trademark: a chevron-shaped green 
neon band ihai extends between 
the iwo spires Vou can see it f«)r 
miles,' says l)i Ilio And the peak 
of thai green neon band is aligned 
wi ih the finish line So w e're 
bringing the race oui and incorpo 
rating it into the front of the 
buildiiV4 

Arriv ing at the building, patrons 
head for one of iwo different 
dow nl i i canopies, depending on 
w here they plan lo spend iheir 
ev ening ai (he raies Those vv ho 
purchase tickets I'or general admis 
sion seating and si;mding-roiim-
only. know n as standees.' enter 
under the larger canopy and laki' 
escalators to their lloors. Patrons 
hound lor the plush Phoenix level 
[akeeleviKOhfromaMmller 
canopied enirance ai the norih. 

T i l e S ia iu lee and 
d r a i i d s t a n d Leve l s 
Inside the grandstand enirance. 
along the glass sides of the escala
tors. Borden used lamps thai 
"chase." in clear tlexible lubes 
( base lights fire in succession, like 
lights on a movie marquee, to 
direct customers to the lloors 
above 

"Once vou ve gotten people into 
the grandstand and standee le\els." 
says Borden, and lhe\ re suuuling 
around handicapping or looking at 
one of the telex ision monitors or 
vvatcliing the ht)rses. you w ant to 
get them mov ing ov er to the muiuel 
lines Vou want lo keep remimling 
them thai there s u race coming up. 
and it's time lo place a bet "So. 
ihere also ;iri-1 basing lighl strings 
running toward the belling w in-
diiu s on [liese lloors 

"We're directing the bettors right 
over to these lines.' Borden says. 
The mutuel counters are the bright
est areas on the l loor about "0 fooi-
candles. while the circulation space 
around ihem is about I s foot-

candle.N 

The next mosi imporiam thing 
is to remind people lo watch ihe 
race. We considered dimming ihe 
lights on ihe race track itself be 
I w een races. That got toocompll 
caied and loo costly Instead, we 
ilecided to increase \\k- tippiirciil 
iniensiiv of the track lighting bv 
dimming the lighis inside ihc 
graiulsiaiul Borilen s.i\ s 

•'The horses come to the si.iniiig 
gate, the bugle is blow n. and the 
fade begins. " I he chasing ov er the 
muitiel lines Iree/es. and ihe wall 
washing behind ihe muiuel louniers 
dims The lighting over ihegrand-
siand sealing and ihe standee areas 
ibaffletl recessed tluoresceni i dims 
loaboiii Kl percent, and the race 
begins I he lighting direcllv over 
the mutuel lines is not dimmed, but 
is kepi at aconsisieni lev el, "Some 
beiiors Slav on the lines all the 
lime." Borden savs, and we don I 
want ihem to lose their reading 

hgiiis 
" The corollary benefit to all of 

ibis is thai w ben ihe light is lower 
the glass w all beiw een the specta-
lors and the track becomes more 
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Sc-.iting Seating 

M l i l u c l s M u t i i c l s 

( .onccss ions 

—e Paddock 
V i e w i n g 

(Concessions 

ft 

Interior I'ii-ics ofCryslal I'cuUlock (above andJaciii^ /'ai^c). 

ir:insp.irnil Hie ,ul.irc on liic 
television monitors is controlietl b\ 
piaeenient ol l igii i inji ;nul loiixers. 
.iml ihe monilors are easier lo see 

"We set I led on the idea tiiai llie 
simple siatemeni is usually the best 
siaiemeni. says horden Vou 
can'i really create a ereseendo with 
the ii.uhlinn The ereseendo is 
created by the race itself Our aim 
was to direct attention to the most 
miporiant ac t i \ i i \ occurrinijal the 
time Alter each race is o\ er the 
lijlhl strings at the mutuel lines start 
chasing again, the other lights come 
up. and the w hole process repeats 
i t s e l f 

T h e C l u b h o u s e and 
P h o e n i x l.e\ els 
()n the more exclusive upper le\els. 
ihe linish materials are richer and 
the lighting is more subtle. I nlike 
the battled direct tluoresceni 
lighting used on the lloors below, 
light in the upper le\ els is retlecteil 
o i l polished materials, making the 
incandescent spot light more 
indirect and t;isk-oricnted. 

Patrons entering the Cliibhouse 

Archiiaiiinll.i(!liiin)j. Fchruan I 'm" 



Si'clion through niciiii oiliy to (,reii/elsteini/-( /iihho/ise. 

level b\ esiakiior walk i ) \ cr .1 jiriil 
( i | pi)lislu(.l icrra/./o i i n d i T a c hmim' 
i i i f i a l pan u i l i n j i lincil w lib lijihi 
i i ibcN iM-e co\cr|. lnR'rscTii<)n> d I 

ihc terra//!) grill Iia\ e been em 
pliasi/eil by recessed FAK sH 
ilownligbis (ilassbloek imitiiel 
coiiniers are Illuminated t'rum 
beliiiid In low \ (tllage meandeseeiii 

peaiuii lamps placed on grout 
lines, rimming tbe blocks w itb 
ligbi 

The coltered bays o\ er the 
mutuel Imes at this le\ el have 
polished chrome metal pan ceilings 
The sides ol the colters are lined 
w ith concealed lluorescent strips 
custom designed b\ liorden I'he 
fluorescenis project light ilown-
ward through i-inch-w ide battles 
and side\\a\ s U) the cotter side 
through narrow vertical slots 
inches on center and Hi mches 

high These slots are rellected in 
the ceiling, giving the hays an 
illusion ol additional height 

At the I'boenix level, tloors and 
some walls are done in polislud 
white-\ eined black marble, ceilings 
are polished brass ( usiom-made 
polisbfd-brass table lixtures. lilted 
w ilh compact tluoresceni lamps, 
are used in the bar and restaurant 
areas as well as at the mutuel lines 

The Phoenix is a big place, but 
we intended to create a setting 
t|uieter and more intimate in scale 
than is on the other tloors — sort ol 
a retuge trom the cra/iness that's 
going on elsew here We did thai In 
using light in a much more con-
t ro l l fd wa\ The llashiness comes 
trom light rellectingott the materi
als, rather than trom making the 
lights ihemseh es do the tlashing." 
savs Horden The lights on these 

two tloors dim at post time, just the 
way they do on the other tloors. 
but the eftect is much more subtle. 

I he lighting IS certainly a lot more 
subtle to begin w i th." 

Twin brass lamj^s frame each 
nniiiiel window opening at the 
Phoeni.x level "\Xe w anteil to gi\ e 
this counter an ambience very 
similar to w hat you'd tlnd in a 
traditional bank." I)i Ilio notes li 
scales dow n the si/e of the opera
tion, at least subliminally li gives 
patrons a feeling ot" individual 
attention, security, and the feeling 
that their transactions have a great 
deal of stability. Going up to the 
counter is a very important decision 
for the people on this level, and we 
w ant to he as Inviting as possible." 

T h e C r y s t a l P a d d o c k 
rhe Crvstal Paddock is a five-stor\ 

glass arena w here \ iew ers trom 
every spectator tloor in the building 
can S I C prerace action The direct 
\ lew from each tloor is a uniijue 
teature of darden Mate Park that 
allow s bettors to \ lew the horses as 
they are saddled anil led around the 
w alking ring one last lime before 
the race begins. 

The w alking ring is lit to an 
average of SO footcandles w ith 
metal halide tloodlights for televi
sion. The general illumination 
comes indirectly frtmi four lOO-
w att canned metal halide iiplighis 
surrounding cn li support column 

Ractrtrack I . ighi ing 
"'I'he track lighting is innovative 
and a little difterent from most of 
the things being done that year." 
says track lighting designer Larry 
Barileti. We had an opportunity to 
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start trom scratch, which isn't 
normal in this business. I sually 
vou're retrofitting an existing 
application. 

"We w anieil td come up w ith the 
most efficient, most economical 
system we could: so we selected a 
metal halide lamp and tixiure 
combination that would give us 
extremely precise optical control. 
I sing a C(miputer design program 
\s c set out to minimi/e the number 
of fixtures and to ma\imi/e pole 
spacing I hat seems like a pretty 
obvious appniach. but you have to 
know siimelhing about Thorough
breds to understand its limitations.' 
Bartlell Na\ n 

These horses have problems 

w ith depth percepticm. so w hen 

ihcy sec a shadow on the track 
iheynvay p c r m v c i i a s a h o l t . a n d 
trvU)iiinip over it. liva rate, thai 

could be a disastrous situation t'or 
everyone. So. we have to keep the 
brightness-contrast ratios beiw een 
the light and shadows very low — 
about two to one." says Hartleii 

W hen the race starts, there are 
about 100 footcandles at the start
ing gate As the horses pull aw a\ 
toward the first turn, the light level 
gradually drops until it reaches 
about SO footcandles at the back-
stretch This increases the perceived 
distance between the spectators 
and the horses and increases tension 
at a point in the race w hen great 
acceleration can occur and a lot of 
positions in the race can change. As 
the horses get closer to the finish 
line, and the excitement in the 

Mauds is Starting to build, the 
horses become brighiLT and 
brighter. 

As the horses enter the home 

stretch, additional iiistani-resirike 
metal halide lamps come up (in just 
IS-20secondsiioadd IJS l i x i i 

candles to the 100 footcandles 
alread\ illuminating that part of the 
track. The intense illumination is 
needed tor the finish line jihoios 
that are made at the end of each 
race 

The lact that the horses appear 
to be farther aw ay than the\ realh 
are on the backsiretch makes them 
appear to be coming around to the 
homestretch faster than they realh 
are.' says Al burden. The sense ol 
drama and theatricality is reinforced 
by the pre-post dimming and 
free/ing of the chase lights on the 

inside. When the photo-finish 
lights come on in the last lew 
seconds of the race, it's truly a 
spectacular finish " 

hat is truly significant about 

the lighting at darden State Park is 
the degree to w hich it has been 
organized to enhance and help 
complete a complicated series nt 
activities — w ithout becoming 
overwhelming f rom giving the 
building a strong nighttime ideniit\ 
to providing securitx and a sense of 
entry In a vast complex, to orches
trating the belting and racing cycle. 
e\ cry step is carefully calculated by 
the lAving (.ole Krause design team 
to make the lighting come out a 
w i n n e r • 

l (ir /)ni(liicl iiilnnmilioii. sec the 
\hiiiiijm iiircr ( rcdils scilioii an 
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5re 16.5 inches long, the new General 
Electric Biax™ 2850 lumen fluorescent lamp gives 
you more spacial design freedom than ever before. 

Compared with standard four-foot F40's, it 
lets you fi l l a space with light, not with luminaires. 

The compact configuration of the GE Biax 
39-watt lamp produces a full 2850 lumens of good 
color-quality fluorescent light, in a lamp one-third 
the overall length of conventional linear fluores-
cents. And it offers a long-rated average lamp life 
of 12,000 hours. 

The 2850 lumen lamp represents only the 
first in a complete family of GE Biax fluorescents, 
which will range from an 8.4-inch version to 22.3 
inches. So you'll have even more lighting and 
spacial design flexibility as this line of lamps 
continues to grow. 

Call your Lighting Specialist at the local GE 
Lamp Sales Office or your fixture manufacturer 
and discuss your lighting applications, concepts 
and designs with them. They can help you make a 
brilliant reduction on your own. 

We bring good things to life 

1 

Circle 6 



Ilou.ses of worship hold a special 
place in the history of architecture: 
for centuries, these mar\ clous 
structures displayed to the public 
the best of the architects' skills. In 
lending their craft to fulf i l l ing 
spiritual needs, architects minis
tered both ti) individuals and lo 
societN as a w hole. At the same 
lime, architects had opportunities 
for subtle manipulations of volume, 
light, and shadow to produce 
contemplative moods befitting 
these edifices. 

(Concerns such as these preoccu
pied architects at Hammel (ireeii 
and Abrahamsoii. Iiic as the\ w ere 

Let there be light: 
A design for 
meditation 
Stephen P. Schubcr 

Stephen /'. Schiiher is emitrihiiliiiii 
etlilarJar Arcliileclural Lighting 

Project: ()ur Lady of ( irace Church 
Locat ion: Etliiui, .Miniic-iu.i 
Architects: ll.immel (ireen and 
Ahrahamsoii, l iu , ,\linneapolis 
I . i};hting Designer: ( .iml ( li.inre 
lAI.I). lie A Lighting Design 
Photos: koyama Phoiograplu 

designing ()ur Lady of (Irace 
(.hurch for a (iaiholic congregation 
in Ldina. .Minnesota, a western 
suburb of-Minneapolis. 

I nlike many of its older counter
parts, this church is simply detailed 
ami devoid ol colored glass and 
ornament. Lntry to the worship 
space is through arched w ooden 
doors that lead into a singlc-sior\ 
ambulatory, ihe outside of w hich 
contains expansi\ e clear glass 
w indow s An arched colonnade 
defines the perimeter of the w or-
ship space and opens i i lo the 
surrounding natural environment 
through the clear glass windows in 

the ambulalory. At the same lime, 
the seating gathers the congregation 
around three sides of the altar 
creating a sense of community and 
unity of spirit 

As people enter the worship 
space, their eyes are drawn upw ard 
h\ ihe \ aulleil ceiling, w ith its 
ileeply cut dormers and open 
cupola. That space thus becomes a 
\ asi. open theater for the interplay 
of light and shadow , Dynamically 
changing daylight fills the space. 
Rellecled light plays w iih shafts of 
sunlight or a passing cloud to create 
\ isual texture. The articulation of 
the surfaces w ith natural light takes 

Archiit-iiural l.inliiing. ixbruarv l')K" 



SiDU ttiary irith doinili^hls lit. 

emphasis off the individual, creat
ing an impression of privacy and 
imrospeclion Below , ihe interior 
finishes warm ihe luminous en\ i 
ronmeni. 

Lighting designer Carol Chaflee 
reporis thai philosophical concerns 
w ere foremost, noting that "it was 
our task lo dev elop an archiieciural 
lighiing sysiem that would comple 
meni the v ariabiliiy and color of 
natural lighi and reinforce the 
impressions it creates, but also 
enhance the human experience 
vviih controlled environments for 
focused attention or contempla-
lion " The parish building commit

tee also requested that the lighiing 
be designed for ease and tlexibility 
of use. as w ell as permit shilling ol 
visual emphasis to various areas m 
the church As a result, the lighting 
design w as selective illumination ol 
v eriic al and horizontal surfaces 
with v arying intensities of light 

lungslen halogen light sources 
w eri' selecieil because I hey can be 
easilv controlled and prov ide good 
lumen maintenance, dimming 
capability, high color temperature, 
and excelleni color rendering The 
lungsien halogen source is used in 
three svsiems recessed dow nlighl 
ing, iiplighiing integrated in a cove 
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surrounding the worship space 
and accent lighting 

The downlighting system consists 
of ellipsoidal reflector luminaires 
fi 11ed for the 9/12 ce i I i ng s I o | ie 

These luminaires pro\ ide n 
degree and 6()-degree beam distribu
tions and use both 2S(l-watt and 
SOO-wait frosted T i lamps Kach 
luminaire has a matching S-inch 
aperture. 

To .K lin \ e a s o l i wash of illumi
nation on the ceiling, narrow -
distribution reflector assemblies 
with SOO-w att r ^ lamps are 
moiinicti inside the c o \ e arouiul 
the perimeter of the worship space. 
Light thus IS directed up and across 
to the opposite ceiling. Accent 
luminaires use 2S()-watt PAR W 
quart/ lamps in narrow spot and 
flood configurations Finalh. 
incandescent dow nlights w ith 
wide-beam distributions are used in 
the arched ambulator) to frame the 
worship space in soft light. 

All the lighting is controlled by a 
computer-ba.sed preset dimming 
system, which permits creating 
various /ones of downlighting. 
uplighting, and accent lighting 
Tliesi- /ones can be manipulated 
independently or in combination to 
create a variety of scenes and f ocal 
empha.ses, Fore.xample, horizontal 
surface illumination by closely 
spaced narrow-beam downlighting 
over the altar, baptismal font, and 
choir areas allow s the celebrants 
and their activities to be visually 
prominent. 

Accent lighting highlights the 
altar, the chair, the lectern, and the 
cross. .Seating areas are illuminated 
to a low er level by downlights w ith 
broader distribution 

The carefully controlled lighting 
environment, in short, permits 
flexible adjustment as the need 
arises During the day. the lighting 
ser\ es to draw attention to one 
particular area. At dawn and dusk, 
the subdued mauv e sk\ tones 
soften ceiling angles, and the 
luminaires become starlike creating 
a special environment for medita
tion. At night, the lighting empha
sizes the altar, but can be shifted to 
other areas or changed to raise light 
levels to highlight the seating areas 

Sdiictmn v (It night. 

and promote social interaction. 
W hen the ceiling is bathed in 
uplighting. the background assumes 
greater importance W hile 
dow nlights accentuate a certain 
area, the ceiling can be sottb 
illuminated to create a sense of 
intimacy for reverent attention. 

The lighting system at Our Lady 
of Cirace Church allows the parish 
to achie\ e speciflc effects, from 
softened focus to high drama to 
joN ous celebration. The simple 
detailing of this (iatholic church is 
not typical of its kind, nor is the 
lighting Its exceptional integration 
into the architecture allow s light to 
enhance the human and symbolic 
experience • 

Fur product iii fonuulion. sec Ihc 
Mciiiufdcliircr ( rcitits scclioii on 
page 
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To create successful 
custom fixtures, 

^ou ha\ e an idea tor lighting a 
space ^bu know w hat effect you re 
after and the source thai w ill re 
quire, but fixture selection is a 
problem fixture design is recog
nized as a \ ilal project element, so 
decisions cannot be made casualh 

Today man\ manufacturers 
direct innovatix e design attention 
to even standard products In man\ 
cases, however, a standard product 
— no matter how desirable — is 
siiiiph not w hat a lighting designer 
w ants to use on a particular job 
Apparentiv a need w i l l alw a\s exist 
for custom designs sometimes 
because ol demands for •>i\W 
mounting or finish, sometimes for 
a characteristic unique to a particu 
lar project, or simply because of 
the ever-important ego factor 
involved in creating an architectural 
statement 

Familiarity with 
manufacturing 
criteria can help 
designers avoid 
unnecessary costs, 
delays, and 
problems. 

The custom fixture manufacturer, 
working in conjunction w ith the 
lighting designer must meld a 
tiesigner s rec|uirements w ith its 
abilit\ to make an appropriate 
fixture. .Manufacturers have their 
own considerations w hen ihe\ 
look at new designs A designer s 
lamiliarii) wi th manufacturing 
I riteria at the earliest possible stage 
m the de\ elopment can avoid 
unnecessary costs, delays prob 
lems. and even embarrassment 
(.oiiscieniioiis manulaciurers truly 
w ant to make fixtures that w i l l 
meet all expectations, and they can 
be expected to provide intormalion 
Ireelv toward thai goal. 

\ ( . o o r d i n a i c d F f f o r i 
(oordination w ith a suitable iiianu-
faciurcrai an early stage of design 
is of great benefit The designer 
should have a reasoiiablv firm 

understand 
manufacturer 
Stephen W. Cole 

Slvphcn Cole is president ofC. W 
Cole & ((/iiipdii ). Inc. 

concept of the general style, dimen
sions, light siiurce. materials, and 
finish before contacting a manufac
turer Hut. it is unw ise tobe totalh 
committed betore obtaining some 
manulacturer input 

\ o doubt the first thing any 
manufacturer w i l l w ant to know is 
the quantity to be fabricated 
Ouaniitx determines not only the 
availability of components and the 
method of manufacture, but may 
also intluence the company's 
w illingness to undertake a project 
Larger quantities do not necessarily 
increase a manufacturer's eiiihusi 
asm; each wi l l no doubt have a 
preferred quaniit\ range 

Difficulties may arise from some 
specification requirements (aisiom 
designs are usuallv required In sm h 
a limited quantity that extensi\e 
development — such as that ex 
pecied of a standard production 
fixture — is impractical. Some 
relalivelv foolpniof rules of thumb 
can help you minimize the potential 
for problems, 

Spee i f i ea i ions and Safeiv 
Manulacturers are concerned w ith 
salet\ and acceptabiliiv b\ inspei 
tors. Probably the source of poten
tial diff iculiv least recognized b\ 
designers is the heat problem Our 
iiulusir\ IS skilled .ind talented al 
predicting optical properties, but 
heat characteristics cannot be as 
easih determined Nearh ever\ 
component of a fixture and its 
surrounding mounting surfaces can 
cause a problem ai some tempera
ture level 

( Icarlv, a surface fixture with 
free airflow has little likelihood of 
presenting a design problem. 

Kecessed incandescent and high 
inieiisiu discharge(Hlf)lilesigns 
are most likely to cause dilticultles: 
e\ en a ihermalK protected HID 
ballast may not solve them. A 
protected ballast eltecii\ el\ elimi
nates fire danger but a cycling 
ballast w III not please clients 
fixtures w Ith thermally protected 
tluorescent ballasts are easily fitted 
into most mounting conditions, as 
arc ibosc w iih ilie low waiiage 
ballasts not available thermally 
pnitected. 

mounting — among other possibili
ties — can backfire A designer 
ceriainh can lia\ e a preterred Plan 
A, but in the face of complications, 
sh<tuld be prepared to ai cepi a 
Plan B. 

W iihout a full working sample 
thai tests f i t , stresses, heat charac
teristics, accessibility and other 
factors, a manufacturer w i l l some
times ha\ e to make changes on the 
proiluciion lloor as the need arises. 
A sample is one choice, of course, 
but eventually someone has to pa\ 

A fairly safe approach to custom design is 
to begin with the known properties of a 
standard fixture and modify it as 
necessary for a certain project's unique 
requirements. 

Incandescent fixtures have been 
the subject of extensive regulation 
and are best used in custom designs 
w here the source can be safely 
separated from mounting surfaces. 
( eiling designs using incandescent 
sources are best w hen pendant-
mounted or otherw ise dropped 
trom the ceiling surface Similarb. 
w all sconces .ire generalh safe 
designs w ith incandescent lamps 
Thermally protected HID sources 
fall somewhere between incandes
cent and tlouresceni in ease of 
fit t ing. 

Another fairly safe route for 
aisioni design is to begin with the 
know n properties ol a standard 
fixture and modily it as necess,ir\ 
for the unique requirements of a 
certain project This w ay w hile 
optical perlormance and laboratory 
listings are kept intact, appearance 
can be customized If the standard 
tixiure manufacturer does no 
custom work, numerous manulac
turers are available lo work w ith 
another s basic fixture 

K e e p it S i m p l e 
\ straightforward design is another 
way to minimize difficulties. Too 
much precision fitting of compo
nents, concealing of fastenings for 
maintenance, and skimping on 

for it: the cost of a sample can be 
significanth higher than the cost 
for production fixtures. Allow ing 
some adjustability in the locaiitm of 
the lamp, rellecior. or mounting 
can better ensure satisfactory 
results Adjustability however, 
adds somew hat to cost and also sets 
up conditions for future mainte
nance workers to incorrecih 
relocate the elements 

The cost of a sample 
can be significantly 
higher than the cost 
for production 
fixtures. 

Finish specifications should he as 

precise as possible: an ambiguous 

finish specification gives a manulac

turer insufficient Information for 

selecting either suitable materials 

or manulacturing pmcesses Plated 

and polished finishes, in particular, 

must be specified at the outset 

Maiching color alloys may not be 
available in certain m a t e r i a l s - m 
particular, brass allov sheet, tubing, 
and pipe. Plating or otherwise 

(.ontinucdoiipancsl 



Ameritech is one of the regional 
communicaiions companies creaied 
by the m-i breakup of the Bell 
System Headquartered in ("hicago 
Ameritech owns the Bell companies 
serving Illinois Indiana. .Michigan, 
Ohio, and \X isconsin and several 
other communications-related 
subsidiaries To make itself know n 
as a new companv w iih its ow n 
identity. Ameritech immediaielv 
wanted to establish a corporate 
headquariers. The companv hired 
(.riswold. Heckel \ Kelly Asso
ciates. Inc . as space planner and 
interior designer 

Four light levels 
illuminate 
corporate 
boardroom 
Gcorg .Stahl 

(,(•'•/•;' sicihl holds (III iin hilectural 
eiiiiimrrin^ii dcfinr diid a nuiskr 
(Ici^ivc ill iircbili'clinv. Ik' is ii 
/)»•/;/( //»(// /lt'si;^iicr at dnsirnltl. 
Hnk'cl C- Kelly Associali's. Inc . 
(.hic(i\>(i 

Project: Corporate headquarters 
bi )ardr(»)m 
Location: Chicago, Illinois 
Client: Ameritech 
Lighting and Interior Designer: 
Georg Stahl 
Architect: (irisw( ild. Heckel 
Kelly 
Electrical Engineer: Kick Mcveis 
o f Sehmidi. Garden tS; Erikson 
Photos: Georg stahl and Bruce \an 
Inwegeii 

During the preliminarv design 
phase, driswold. Heckel iS; Kellv 
Inrmulated a plan tor the new 
corporate boardroom and con-
tractetl wi ih the New >ork-based 
W iike I )rgam/aiion. an audiov isual 
lonsuliani Wiike s involvement 
iluring this phase of the project 
benefited nol only ihe audiov isual 
program bui also the subsequent 
lighiing design of the boardroom, 

W like s research showed thai 

effective integration of audiov isual 

presentations and board meeting 

procedures depends largelv on a 

well-designed lighiing svstem. The 

consulting firm suggested installing 
.uei i i ral , preset dimmer-ionirol 
sysiem that permits four different 
lighi-lev el settings: pre- and posi-
conference illuminalion. confer
ence illuminaiion, projeclion 
illiiminaiion. and normal illumina 
lion lor maintenance and oiher 
uses of the boardroom All four 
sellings can be acin aied from the 
chairman s position, from the 
lei tern, ai the enirance. and from 
ihe desk of ihe secretary to the 
board 

I he boardroom lighting w as 
eonseiously designed as a coniiniKi 
lion of the room's architecture. The 
shape of the fiv e-pari suspended 
lacquereil-wood structure w as 
dev eloped as a reflection of the 
floor plan Circles and squares w ere 
intertw ined in a conflguratiim that 
w hen translated into solids anil 
voids — open and closed parts — 

resulted in a three-dimensional 
sculpture-like structure 

I.uminaires — some recessed, 
some surface-mounted, and some 
mounted inside ihe structure — 
direct, reflect, and diffuse the 
structure s light sources. Al each 
lighl level, the appearance of the 
structure changes as the lit and 
unlii pans appear lo adv ance and 
recede ibrough the iniricaie inter 
plav of light and sbadow , of solids 
and voids. 

A seale model that sinuilaled ihe 
major lighl effecis in ihe boardroom 
was used to demonsirale the pro
posed lighiing solution .Models are 
particularly useful for structures 
w ith a high degree of spatial com-
plexitv Thev can confirm the 
designer's intent and communicate 
this intent to clienis 

Although ii mav seem that the 
functional aspect of the design w.is 

I , ! ' . 
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I seaU' model (leiiKinstrated 
(he li[>htiii,ii slnieliire for thi 
elieiil 

subordinated lor theatrical effect, 
the opposite is the ca.se. At the pre 
and postcimference illumination 
level, recessed incandescent 
dou iilights provide downlighting 
equal in brightness to the recessed 

Arihiiciiunil Linhiiii); l-chruar> l')K" 2") 
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Sixteen .uau/h/cistedgl<iss disk's rest (ni bronze l)rack'ets along 
the /)eri meter of the fire-part lighting striatnre. l-ach oj U.)e 
fonr /(U c/nerecl icood elements and the centred reflecttn-
assembly are iiulepeinlenlly sns/>ended Iaci/nered dis/ila y 
porticos accent the boardroom's icalls. 

L u m i n a i r e a n d l a m p d e t a i l s 

L u m i n a i r e L a m p 

D o w n l i g h t \\ i t h n u i l t i g r o n v c 
h a f f l c and n i i n i m i i m - w K l i h 
flan.nc 

l o o - w att A 19 

1.1 iw \ u l tagc clow i i l i gh t w i t h 
spread l ens 

12- \ ( ) l i . SI) wat t ,\1R 1(1 l i X N 

Spo t l igh t w i t h ' / . i - inch 
cube loLi\ er 

1 2 \ o i l , 2=^watt i L i n g s t c n 
ha logen V.\\< M'< 

FiNcd w a l l washer 1 ̂ o -wa t t tungs ten 
hall >gen 'L i 

Low voltage f l o o d l i g h t w i t h 
s ingle iS n i i l l i n i c t c r concav e 
Ic-ns and r emo te t r a n s f o r m e r 

12-volt , 2 S w a t t , 
S()-candleiX)\ver m i n i a t u r e 
incandescent 

dow nllghting in the anteroom 
Torcheres to the left and right of 
the chairman pn)vide accent light 
ing, and low-voltage, single-lens 
floodlights highlight the green 

r r s X " " , ^ — ^ 
>. . - . I ^ o .- -J- -.̂  o / • • 

I ./ ° , ..4i 

i ! — i o " , 

"-V...̂  ' 
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.1 ceidral dimmer systeni adjusts light lerels by controlling ( I ) incandescent dou-nlights. (2) 
lou'-roltage MR 16 doirnlights. (3) loir-roltage FARJb s/)otlights. ( i ) tungsten halogen u all 
washers, and (5) loir-roltage incandescent poodligbts. 

M) Arcl i i l fmiruli . i i j l i imi: Icbnurv I'W" 

marble sbeK es in the portico 
boxes 

Ccmference illumination is 
tunctionalK the most complex 
setting. A ring of angled spotlights 
— the number of lights correspond 
ing with the number of scats — 
functions as a continuous task light 
and permits easy reading and 
w riting. Recessed MR 1() dow n-
lights beam circles of light onto 
sandblasted glass disks w ithoul 
o\ crspill I'he resulting diffused 
lighting eliminates facial shadow s. 

The recessed incandescent 
downlights are balanced at a level 
designed to provide enough hack-
ground lighting to eliminate a dark 
void. To prevent the appearance of 
a black hole in the center of the 
table, tour concealed w all w ashers 
beam light to angled reflector 
boards that diffuse the light and 
bounce it perpendicular to its 
original direction. 

At the projection illumination 
level, the entire system is dimmed 
to a brightness le\ el that permits 
optimum viewing of rear s u o n 
projections. 

The accompanying table shows 
average footcandle readings tor 
each of the light sources for all four 
settings. I'he readings represent 
onh i|uaniitati\ e. numeric values: 
the qualitative, unmeasurahle 
aspects of the lighting are of pri
mary importance to the designer 



F o o t c a n d i c r e a d i n g s f o r t h e f o u r l i g h t l e v e l s 

A v e r a g e f o o t c a n d l e s * 

L i g h t s o u r c e N o r m a l 
P r e - a n d pos t -

c o n f e r e n c e C i o n f e r e n c e P r o j e c t i o n 

Rccessfcl i n c a n c i f s c c n i 
d o w i i l i g h i . s ( < i lixturc-s 
near en t rance) 

I H - 2 ( ) S 

Recessed incandescent 
dov\-nl ights (2-4 f i x t u r e s 
a r o u n d l; ible) 

2()-2S 1 1 

Rece.s.sed l o w - v o l t a g e ,\1R I d 
d o w n l i g h t s 

1 I f ) 1 

S i i r l a i c ' - n i o i i n t e d l o w v o l t a g e 
PAR . - idspo i l igh i s 

2S 2S 1 

Tungsten ha logen w a l l wa.shers 
(-4 f i x t u r e s w i t h i n s t ruc ture ) 

1 2-.^ 1 

Tungsten ha logen w a l l wa.shers 
{1 f i x t u r e s in torcheres) 

< l < l < l < 1 

L o w - v o l t a g e incandescent 
l l o o d l i g h i s in p o r t i c o hoxe.s 

< l < l < l < l 

• Readings were made a p p n i x i m a t e l y -\2 inches above the l l oo r , d i r e c t l y unde r the l ight .source, 
us ing a I b o t c a n d l e ine te r w i t h c o l o r and cosine c o r r e c t i o n . — ^ 

Light sources with readings of 
one lo two footcandles are clearh 
perceptible, they glow Although 
no measurable readings could be 
made of the torcheres or the low -
voltage lloodlights. the retlecled 
light they produce greatly aflects 
ihe o\ erall ambience <if the boaril 
room And. although fooicandle 
readings are approximately ei|ual 
for the incandescent dow nlighis 
anil the low \oliage \IK 10 
dow nlighis at the normal setting, 
the light qualities are markedly 
different I he battled incandescents 
beam direct light into the room, 
w hile the MR 10s illuminaie saml 
blasted glass disks thai diffuse light 

Ameritech s boardroom lighting 
demonstrates the potential of 
suspended structures that integrate 
special lighting into the interior 
architecture and complement that 
architecture ( iiniinual observation 
of light and lighting and conscious 
use of the imagination form the 
basis for de\eloping solutions lo 
challenging and intricate lighting 
problems • 

I iir /imdiK I iiil'iniuilidii sec Ihc 

Mdiiiijiieliirer < redils seetion "ii 

lui^e -(). 

all 
71 - ixkr^ N 

S('(7/o;/ .s77o/r.s- moiinliu^s (>f( 1) imaiuk'Sa'Hl doinili^iihts. (J) loir-rolta^e MR l(, doinilii^hls. (3) loir-rolla^e l>AR U> s/)olli}>hls. 
I 0 liinostcn h(ilo\>e)i uall washers nioiinled irithiii the li}>htini> structure diid in torcheres. diid(5j hncfoltdi^e incaiidesceiil 
floodliiihts. 
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Down the tubes: 
Solar light 

W hen they w ere consulting w ith 
the designers and developers of the 
N'icioria Park Place oflice complex, 
olflcials of the ( anadian lelecom-
munications Croup, Inc. (CTG) 
w ere given several options to 
consider, not the leasi of w hich was 
the lighiing of the office space thev 
would occupy. The developers. 
Konv ey ( onsiruciion (.ompanv 
Ltd.. w ere in touch w iih I'lR Sys
tems Ltd The N'ancouver Briiish 
Columbia. Arm had developed a 

Project: \ i c ln r ia Park Pl.ice 

Location: Toronio , ( aiiada 

Lighting Designer: 11K NV N K H I S 

L t d . 

(;iient: ( I 'd . I Hi 
Developer: K o i n e v ( . i i i>-trucniin 

( .om|x inv L i m i i e i l 

Photos: i lK s\sienis I K l 

goes 
indoors 
Stephen P Sehuber 

S7e/)/.'c// / ' Schiihcr iscoiilrihiiliiii' 
('(///oro/'Architectural l ighting. 

light-condui I ing system with the 
potential lo diffuse sunlight ev enly 
throughoul core offlce spaces. CT(i 
presideni and chief executive 
ollieer I dward 11 l.avin. j r . says. 

We re .1 liiglt-iech company w ith a 
commiimeni to innovation We 
looked carefullv at the solar lighting 
svsiem and kepi an open mind 
about irv Ing something completely 
i l i l lercni ," 

riK's lighi-conduciing systems 
mav have been something com 
pielelv different, ' but the basic 
technology dates lo 19H0. w hen 

I IR president Lome W hitehead 
vv as conducting research at ihe 
I niversity of Briiish (ailumbia 
W hiiehe;id loimd that nearlv total 
internal reflection — as is the case 
w ith optic flbers — results w hen a 
hollow, square pipe is lined w ith 
precisely placed longitudinal 
prismatic surfaces This creates, in 
essence, a light-transmiiiing pipe 
l or this discovery. W hitehead 
received a special citation in HW2 
from the Illuminating I'ngineering 
Socieiv and the 1981 i 'C .Manning 
•Vward 

Lighl that strikes the prism light 
guides, which are molded from 
clear acrylic, can be carried long 
distances and disiribuled evenlv 

Lighl leakage is conirolled bv 
highly refleciive covers that can. 
for example, direct lighl downward 
or sidew ays through a diffusing 
lens A similarly reflective end 
mirror also aids in even lighl distri-
buiion I he light pipe functions 
best w hen lighl sirikes the prism 
light guides at less than the critical 
angle of 1~ U degrees from iheir 
axes, wi th the result that the sys 
lem's luminaire can be fltled w iih a 
variety of light sources, including 
clear metal halide, high pressure 
sodium, compact source iodide, 
and incandescent lamps An innov a-
tion at \ ictoria Park Place w as to 
use the sun 

( .iiiada's lirsi commercial solar 
lighl sysiem uses eighi sun-iracking 
heliosiats to illuminate _'00(l square 
feel of core offlces on the lop floor 
of N'icloria Park Place I IR esliniates 

\ri'hiiaiiir,il Li;;litin|:, Fchriian !')«" 



thut. with a wider londu i i . ihc lij;hi 
pipe could he used tor as many as 
1(1 fl()()^^ ol a building. The hclio-
s(ai> arc csH-niially heavily silvered 
flat mirrors ihai measure i~ inches 
hy "2 inches and are 2 millimeters 
thick. The\ are arranged in a 
straight hne in a solarium, on tour-
loot centers .\ computer system 
calculates the position ol the sun lo 
ensure maximum capture of sun
light and controls the two-axis 
drive units. 

The heliostats direct light up and 
northward to paraholic focusing 
mirrors thai are9 t .S percent 
reflective and have a focal length of 
11') inches. The focusing mirrors, 
in turn, direct the light toward roof 
apertures thai have cross sections 
of approximaiely square inches 
and are sealed with S percent 
transmitting, aniireflecting glass 

(there is no air exchange between 
the solarium and office spaces). The 
apertures also contain phohu cIN 
that communicate light levels to the 
computer. 

Below each aperture, a delocus-
ing mirrored elbow directs light 
inio ilic prism light concliiiis 
which are l i inches wide by S S 
inches high by 2S feet long The 
light tubes, with diffusing lenses, 
are mounted in a standard iwo-fooi 
grid T-bar ceiling. 

In addition to using sunlight, the 
prism light guides can he illumi
nated by one or two lOO-wait high 
color-quality metal halide lumi-
naires When the photodeteclors 
below the roof apertures register a 
light level that is two-thirds or less 
of full daytime sunlight, one of the 
liiminaires is switched on During 
periods of hea\ \ cloud co\ er or at 

Solariiint ti ith bcliosliits. 

Kixcd C o n v i rn i i i j j Kc l lec lo r 

I )ul rii'ir of /ii>/)l pi hi 
Dual .Axis I rack in i ; 
Solar I k l iosiai 
Dr ive 

t rack ing 
lU- l l i c io r 

l.t-M-liii).; SiriK Uir i 

I i j i l i l I ' lpL-Ouiir l l o i i s in i ; 
I'rism l.inhi ( .mi l l - m T Har ( i i l i n i ; 

ighi l'i|H- Solar 
Inpi i i lloiiMiij; Di l l l lMl l l I I ( It 

•\r(liiiaiiir;il l.ii;hiin«. hhmn ]%' 



Interior of ( TG offices. 

ni^hl . ihc lo i i ip i i lcraci iv i i icsboth 
mcial ha l ido In addition lo its 
oihcr functions, the conipiitcr also 
tolk- i is data about the cftkicncN ot 
the- system 

TIR officials point out oilier 
ail \ a n t ai;cs a n d ap p 1 i c a I i oils o f t b c 
prism ll^bt j;uidcs, The conduits 
use remote light sources — hijjh-
intensity discharge lamps, for 
example — chosen to pro\ ide 
belter efficiency and better color 
rendering than lluorescent tubes 
Because the light sources can be 
isolated, waste heat can be con
trolled and the lamp location 
specified to permit easier replace
ment and maintenance W hat is 
more, the system's electrical parts 
can be isolated from potentially 
lliizarduu> cnvlronmenis. such as 

Mdiiiielic rcsoiuiiu c iiiidfiing room. 

l ighting rooms in which strong 
magnetic currents are generateil, 
such as those required for diagnos
tic magnetic resonance imaging In 
these rooms, the use of metal must 
be totally avoided 

F( >r dcci )rat i \ c, at ten t ion-get t mg 
di.splays like the SO-foot-tall en 
trance to the elevated monorail at 
Fxpo Hb in \ancou\ er, shafts of 
evenly dispersed, colored light can 
be provided b\ f itt ing a luminaire 
with colored l'.\R lamps The light 
can be controlled m iliree w a\ s 
electronic dimmers and a small 
microprocessor; rotating filter 
wheels with different colored gels, 
or solenoid-operated dichroic 
filters in fnmi of white light 
sources In \ ei another application, 
an .SO-loot-tall atrium is illuminated 

and SO on. Another applicaiidiii^ 

mg. permitting eas\ maintenance 
.\s is the case with many new and 

innovative products, the endurance, 
efficiency, and cost-effectiveness of 
prism light guides have yet to be 
demonstrated conclusively. The 
Department uf linergy. .Mines, and 
Resources Canada \\ as sulficienib 
inieresied to provide a grant of 
SiDO.ilOdiCanadiani lor the instal
lation of the system at V ictoria I'ark 
Place, and the .v\l ( .orporation has 
invested S2S().()()((ir.S.| for further 
development ol the light pipe 
technology. 

Conclusive cost-effectiveness 
data for the light pipe system have 
not yet been generated b\ the 
cimiputer monitoring system at 
\ icioria Park Place \X hat has bi cn 
demonstrated, however, is that the 
s\Mfm dcli \ crs pleasing amounts of 

nate 2S(I square feet of office space 
at a peak le\ el o f 12ii fooicandles 
(a\ erage illuniinaiioii is 91) foot-
candles i 

Workers in the ( T d offices are 
pleased with the siuilighi they 
receive, and it is generally agreed 
that sunlight offers psychological 
ad\ antages b\ comparison with 
electric light sources smh prefer
ences, however, areextremeh 
difficult to quantify for accounting 
departmeiiis. w hich keep a keen 
eye on the bottom line Further, the 
story on the bottom line is con
founded by the paradox that often 
faces new technologies: the initial 
cost of the light pipe system u<iuki 
be significantly lower it there w ere 
greater demand for the product, 
which would permit the cost 
sa\ ings ot mass production. But 

!][I)IDCl'i 



Soldi nun irilh hclioslnls 

ihr m;irkfi. this ma\ not hapiun 
iinii l more li^hi pipe n\ stems are 
insialled ami ihe priee eonseqiienih 
drops somew liai 

Siill. the promise ol indoor 
sunliiiht remains entieinj-. For his 
pan, C K i president l.a\ in huN no 
regrets about deciding to install the 
prism light guides "The results are 
tavorable; it's a glare-lree. even, 
and natural light " John R llawley. 
a principal ol Konvey (onstruci ion. 
calls it an investment in the 
tuiurc • 

I (11 piddiK t iii/oniiiilin/i, .see tlic 
Miiiiii/tK tiiivi Credits st'ctinn on 

fui^c -(>. 

A series (if ^D-funl-hiiih liiihl fii/ics mcule a C(iliir-( haii}>in}> (in lnray arer the nidiKiniil cit 
r.xixi (SY) /// Vdiicdiiver 
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Neon i^ one nl the nioM fli-xihlc 
li j l l i i M) i i r io ; i \ ailahlc lo ck-sij-iicTx 
Hxposcd neon can draw l luid lines 
ol colored lif;lu. tracing a loj;oor 
skeichniji an abMracl design. Con
cealed, neon can Milfuse a w hole 
room with l i j ihi. or it can accent a 
few chosen hij;hli}ihis Milnle or 
oiitrajieoiis. delicaie or dominant, 
neon oilers creain e possibilities 
that inirij;iie the imagination. 

( reative impulses may he stalled, 
however, when desij;ners aiicinpi 

Neon: A hands-on 
craft with 
its own 
vocabulary 
( ,arcth Fcnley 

(unvlh hciilcy is asslslaiil cdilur af 
,\rchilecliiral Lighting. 

Photos: I ce T-ldc 

Roikvl s luiil shoirs of/liiihuihiii ej/ccts crealcd by filling Ihc 
til he Kith crushed glciss. 

( buck ( (ihd s iviulitio/i af Redely Kilmrcitt. 

,\rihiiciiur2l Li^hiinn. Fchrujrv I'lH" 

to transform their imaginatn e ideas 
into reality Neon architectural 
lighting is entirely custom fabri
cated, and mosi projects are made 
by local businesses that make 
ad\ eriising signs The trade is 
accustomed lo dealing direclh 
with end users ,\i many sign 
companies, specifications are 
almost unheard of Designers may 
find themselves unneccssarik 
limited b\ con\ entional practices 
thai ha\ e little relevance to archi
tectural work. 

This article, the first m a tw o-part 
series introduces the basic tech-
nic|iies ol neon lighting and the 
\ocabiilarv used In those w ho 
make it The second pan wi l l 
examine applications that demon

strate how informed, imaginative 
designers can take neon he\ ond iis 
traditional limits. 

Still (he Same 
Neon fabriiators lodav use essen
tially (he same lechnK|ues as those 
who created the first commercial 
neon project in 1912. Skilled 
workers still hand-shape the glass 
tubing of every neon lamp, w he! her 
its destination is a cove light, a 
theater marquee, a hacklii plastic 
sign, or a w indow advertisement 
for beer 

.\ I though several scientists 
e\|HTimenicd w ith luminous tubes 
before the turn of thecentur\, neon 
lighting w as commcrcialh intro
duced and popularized by the 



Frenchman deorges Claude His 
lamps, like those ol today, produced 
light by passing a high-voltage 
current through a glass tube Tilled 
with neon or argon gas. In 19IS, 
(,'laude's patent on a durable elec
trode established his monopoly in 
the industry, which lasted for 
almost H) vears 

Claude saw the new light source 
as superior to incandescent lighting 
tor general illumination. Inn iH (in 
made its commercial debut as a 
barbershop sign It immediately 
nourished as an advertising me
dium. During the I92()sand 19.̂ {)s, 
creative and lavish use of neon — 
includmg some decorative architec
tural lighting — appeared through
out Europe and the 1 nited States. 

During World War I I , the f .S. 
neon business lost its vigor .Many 
skilled lamp makers, known as tube 
benders or glass benders, lost or left 
their jobs .Most moved on to other 
careers without training new 
workers to replace them 

In the 19S()sand 1960s, plastic 
signs lit by hidden tluoresceni 
lamps gained the upper hand over 
neon But while well made and 
creative neon advertising declined, 
artists and architects began to 
in\csi igaici l ic medium. In the 
19(>()s and 19"lls, galleries exhibued 
neon sculpture- and designers 
experimented with neon architec
tural lighting. Today, neon is gaming 
acceptance as an exterior and 
interior lighting medium 

I'he resurgence of interest in 
neon has revitalized the industry 
For the firsi time in perhaps lO 
\cars. ilic number ol skilled tube 
benders in the neon trade is rising 
instead of falling. Designers redis
covery of neon opens up exciting 
possibilities — and new problems 
in technical communication, 

DfNdoping a Vocabulary 
An architect who calls someone 

out of the yellow pages immediaielv 
upon having an idea of using neon 
— but hasn't drawn it out and 
doesn't know enough aboui ihc 
medium to speak the same language 
with the person at the other end — 
might be told that it's impossible.' 
warns Rudi Stern of Lei There Be 

i 

Aslnnuiiit by ( hitck (.ahci. 

N i i i n a studio m New '^ork ( i i \ 
The architect might be given a 

price that's outrageously high, or 
that 's too low to do a good ami 
neat job " 

Onh a lew design firms in ilie 
country ha\ e enough experience 
with the medium to write neon 
specifications, says Stern lie 
recommends that designers enter 
the fiekl by finding someone know I 
edgeable lo guide them llirough a 
few projects while they "develop 
their own vocabular\ Then the\ 
can gel exactly whal ihe\ w am 

Neon has not traditionally been 
specified in general contract docu
ments. Owners, designers, or 
general contractors usually negoti
ate directlv with local sign compa
nies to design and price neon 
installations .\lthough a few cre
ative neon studios are appearing on 
the east and west coasts, the great 
majority of neon projects are built 
b\ Muii companies 

A few companies manulacture 
KiUi C(ith(i(U' lighting, a version of 
neon lighting (generically, nean 
refers to lighting with either neon 
or argon gasi (!old cathode oper
ates at a higher current and uses 

larger diameter tubes Neon typi
cally uses sO milliamperes or less, 
while cold cathode uses 120 or 2(l(l 
milliamperes ( o l d cathode manu 
facturers promote their products to 
architects and encourage spei ifica 
lion ol cold calhode syslems 

The Neon Trade-
Few, if am sign companies deal 
exclusiv ely in neon; most produce 
a variety of electrical signs. Some 
companies labricate no neon lamps 
at all. but send tube bending work 
on contract to a w holesaler 

Sign shops thai labricale neon 
typically serve a limited area The 
tragile glass lamps do not travel 
well, and local variaiiims in eleciri 
cal codes Mv;n ordinances ami 
installation customs make local 
experiise imperativ e Four represen
tative roles are encountered at most 
sign companies in the I nited 
Stales: sales agent, layout maker 
lube bender and installer 

The sales agent sells the job and 
agrees on a design w ith the cus
tomer File layout maker iliagraiiis 
Ihe necessarv lamps, transformer 
locations, wiring, and mounting 
arrangements for the installation. 

Paper patterns are made lo fit the 
customer s design ( arbon paper 
transfers ihe paiierns in reverse lo 
sheets of asbestos or heai-resisiani 
cloth Fhese templates must w ith
stand the heat ot melted glass 
during lamp tabricaiion Novel 
three-dimensional projects require 
a full-sized w ire frame 

The lube bender labricaies the 
required lamps according to ihe 
layout maker s instructions Porta
ble signs are bnished in the shop, 
complete w iih supportive materials 
On custom installations the in
staller or ser\ ice person goes lo the 
job site and installs ihe lamps, 
iransformers. and elecirical w iring 
lo building code recjuiremenis 

Hands On 
I he heart of the neon craft is the 
shaping ot glass tubes b\ hand into 
forms ihai saiistv ilie designer's 
imagination Fhere is little room 
for imaginaiive design in ihe routine 
of the average lube bender how 
ever the craft requires a strictly 
logical fabrication process to meei 
precise insiruciions 

"Normally, if you re working for 
somebody, ihey hand you a pattern 
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( buck Ciihci Itcirls ti clear 
li/ass tube ill (I crt'ss-jiiv 

I'ldttoiiiiii ii hi'iul eii^tiiiist cl 
/xitlcni 

i.onvriiii^ Ibe tube orcr a 
ribbon burner Red marks 
sboif U'bich sections to beat 
for a iientle ciiri c. 

Sb(i/)inii " bend/list seconds 
after l.ieatini; tbe i^lass. 

A h/oir tiilie keeps tbeiilass 
from collapsing diirin;^ 
sbarp bends. 

Aflacbini^ an electrode icitb 
a band torcb and toi 
electrode bidder 

Bombartliiig tbe empty lamp 
icitba I 5J}f)()-rolt cbartie .1 
tbin glass tube connects tbe 
lamp to tbe gas man//aid. 

Filled iritb neon, sealed, and 
lit. tbe neir lamp appears 
piiikisb. . \s it ages, its color 
deepens to orange red 

thai ihc salesman and customer 
have agreed upon. ,\11 you do is 
make the glass: \ou don't ha\ e to 
design it," saysdhuck (iaba, instruc 
tor at the ,\eon ,\rt and lube Bend 
ing School in Portland, ()regon M 
S6, he is young for a seasoned tube 
bender; the average age of experi-
enceil benders in the I nilcd si.iicv 

is ( aha demonsiraics 
lamp fabrication in the accompany 
ing series of photographs 

To create a neon lamp, the tube 
hciuler first selects a glass tube of 
suitable diameter and color (Iciir 
or tiuinsliui'iit i;lci.'is wi l l allow the 
color of the glowing gas to shine 
through. Lighted neon is red: 

argon, w hich is usualh mixed u iih 
a dose of mercury vapor to improve 
conduciiv it\ is blue 

Oniteil}>l(iss tubes, w hich usually 
appear while when unli i , are 
iniernallv coaled w i ih a phosphor 
thai yields speciflc colors w hen 
filled w i ih either of the conductive 
gasses \i>ri(ifiil(iss. an expensive 

imported l\ pe that produces ex
ot ic" colors, is colored and ma\ 
also be coated. 

The glass lubes are supplied in -t-
foot lengths Longer runs are 
formeil by splicing tubes. Ordinar
ily, no more than 8 to 10 feel ol 
tubing are spliced together lor sale, 
simple handling. 
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The tube bender lays the heai-
resistani pattern out on a table. He 
or she places the tube on the pat
tern, judges where to begin the first 
bend, and marks the tube with 
chalk or pencil to indicate w hich 
section lo heal. 

Tube bending is hands-on work 
benders alw a\ s work w iihoui 
gloves because the feel of the glass 
guides ihcm I'he bender holds the 
glass tube over a gas (lame, rotating 
it so thai ilie w alls of the tube are 
ev enly heated I lie moment the 
glass feels liquid, the bender begins 
lo shape the glass in mid-air. then 
transfers the tube to the pattern 
The final shape of the bend can be 
adjusted for a few seconds after the 
glass leaves the lire 

Three types of gas-jet burners, 
called /y>v.s", are used to heat the 
lube. .\ ribbon burner has a line of 
flame of adjustable length; it is used 
to heal sections of tubing from a 
lew inches lo a foot or more long. 
The cross-fire, a stationary as.sembly 
of gas jets aimed at a single point, 
heats the tubing for sharp turns \ 
lightweight hand torch helps to 
splice tubes together and attach 
electrodes. 

Once a bend is made, it cannot be 
changed. If the bender makes a 
mistake, the remedy is to cut out 
the error, splice on a new section of 
tubing, and attempt the bend again 

.\ splice usually leaves a visible 
thickening at the junction of the 
glass lubes; in the best work, ii can 
be absolutely smooth. A good 
layout places splices and electrodes 
where they do not interrupt crucial 
design elements. In signage in 
particular, it is often possible to 
locate splices in tube secions that 
wi l l be blacked out w ith paint 

In coated tubing, the melting of 
tube ends to make the splice elimi
nates a bit of phosphorescent 
powder, so red or blue w ill shine 
through the small iraiispareni 
section \ skilled tube bender can 
minimize the size of the splice so 
that the interruption is incon
spicuous, 

\X hen the glass tubing has been 
shaped, the tube bender splices 
electrodes to the ends of the unit 
F.ach electrode is made of metal 

encased wilhin glass, w ith two le:id 
w ires emerging from the end 

das.sing the Tube 
The final sieps in lamp fabric;iii(in 
are crucial to performance ,\ w ell-
made lamp can last for 3<> years or 
more .A poorly made lamp may 
blacken. Ilicker. or burn out w ilhin 
w eeks or months 

l-'irst. the unit is spliced w ith a S-
millimeier glass tube to the DKiiii-
folcl. a system of glass tubes, slop-
cocks, and gas flasks thai hold neon 
and argon This airiighi atiachmeiii 
is called tiihiiltiticii The S-
millimeter lube may be atiached to 
an elecirode or to the main body of 
the lamp in an inconspicuous spot 

Once the lamp is sealed onto the 
manifold, the bender turns on a 
vacuum pump. The bender uses a 
glass stopcock on the manifold to 
open the passage beiw een pump 
and lamp, thus e\acuaring the unit. 
NX'hen a gauge indicates thai ihe air 
pressure within the lamp is suffi
ciently low, the bender closes the 
stopcock, making an airtight seal. 

Next, electrical leads from the 
hoinlutnli'i: a high-voltage trans
former, arc clipped onto the unil 
I sing the stopcock and the trans
former sw itch in a carefully timed 
sequence, the bender establishes a 
high-voltage discharge w iihin the 
uibe Bdiiihardiiwnt s{a'\\'\/.i:s the 
lube by generating heat as electric
ity passes ihrough the remaining air 
in the lamp, ,\n experienced bender 
judges the duration of this siep b\ 
e\ e The electrodes glow cherry-
red; a piece of new spaper placed on 
the tube chars at ihe moment the 
proper temperature is reached to 
remove impurities that would 
shorten lamp life. Overheating 
damages ihe elecirodcs. 

,-\fler bombardment, the lube is 
evacuated for about Ave miiniies 
Then, using glass stopcocks, the 
bender measures out an appropriate 
amount of neon or argon w ith a 
gauge and releases it inio the lube. 
^X•ith a hand torch, the bender 
melts the tubulation glass and seals 
it off while gently pulling the lamp 
away, a process known as lip-

P'fiH off-
rmally, the lamp is run ai normal 

orsl ightb above-normal amperage 
for anvw here fnmi 1S minutes to 
sev eral hours. This step is called 
ciyiii}' or h i i n i i i i f i I t the fabrica 
lion process was flawed, the new 
lamp w ill fail lo reach the proper 
color anil wi l l have to be chei ked 
lor le.iks and supplied with new 
electrodes, then lubulaied. ev acu 
ated. bombarded, gassed, and aged 
again 

( aiKioiT High X'oUage 
Neon lamps require high voltage 
and, iherefore, transformers 
(,oncealing transformers, prev ent 
ing Are hazards, and controlling 
noise top ihe list of installation 
concerns 

The number of transformers 
ret|uired lor an installation may 
vary from one to dozens, liach 
transformer pow ers a lamp or 
lanqis wired in series. In a iv pical 
neon installation, one transformer 
w ill power up lo bO feet of tubing 

Neon transformers are available 
in a range of voltage anil amperage 
ratings The choice depends on the 
lenglh and diameter of tubing lo be 
powered One reccnth iniroduced 
model incorjioraies a dimmer thai 
provides coniinuously variable 
sellings 

,\ transformer is housed in a 
transformer box or "can" thai 
lakes up quite a hii of space — IH 
bv " by " inches. Concealing the 
boxes sometimes demands ingeiui-
iiv Heat buildup lends lo burn out 
iransformers. but because I nder-
w riiers Laboratories does not 
approve ventilated boxes, ii s w ise 
to expose the boxes themseh es to 
ventilation 

I'he poieniial Are danger of high-
voltage wiring (also called hifih-
li'iisidii or seaiiuUiry w iringi has 
prompted building code resiriciions 
that vary fnmi city to city, couniv 
to couniy. and sometimes from one 
area of inspection to another. Local 
sign companies should be familiar 
with these rules and customs, 

,\ll iransformers generate vibra
tion that can produce noise .Modern 
models, however, generallv are 
well soundproofed. Transformers 
may buzz if they are mounted on 
metal or loaded w iih loo much 

tubing ,Si)me noisv units are simply 
defective. These should be replaced 
at no charge by ihe installing com
pany, w hich can return ihem lo the 
wholesaler lor exchange 

I'oorlv designed and iiisialled 
wiring can cause premature lamp 
failure, componeni failure, and 
noise denerallv. high-voli.ige leads 
shoulil be kepi as shorl as possible 
This is especially imporiani in high 
milliamperage cold caihode applica
tions. .Sign companies may recom
mend running a strip of neon lamps 
(ha( doubles back on ilself. bringing 
ihe ends clo.se logelher raiher than 
running high v olt;ige w iring lor the 
full lenglh of a single line. 

-Mounting 
das-filled neon lamps are lighi-
weighi and can be insialled on 
viriually any inierior or exierior 
surface In the mosi common 
mourning arrangement, copper tie 
w ires secure the lamps lo slender 
glass tube supports mounied in 
meial bases 

Detail of an iinfinis/yed iie<»i 
scidptiire shoirs clear and 
coated glass on a [jiastic 
mounting hoard. \ote hlack-
oiit paint, glass liil)e siifjfjorts 
in metal hases. copper tie 
wire, and electrodes passing 
through holes in surface. 

For many insiallaiions. the 
installer bores holes in the mount
ing surface so that the lamp elec
trodes can penciraic lo ihe irans-
former box or wiring on ihe oiher 
side, (ilass or Pv rex bushings or 
housings prev eni arcing. The PK. 
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Getting to know neon 

The schools and programs listed here hav e 
expressed interest in providing information 
and referrals to our readers. Other resources 
may be available; check with local designers, 
sign companies, and art instructors. 

Cal i forn ia 

,\cademy of Art College 
S-iO Powell Street 
San Francisco, CA 9-4108 
(Contact: Ron 'loung. Director of Fine Arts 
H IS)6^.V4200 
The aauh'iny offers ci 15-ireek. liro-setnester 
aiiirse in lube heiuliii'^ for artists cind design
ers. Classes (ire held on ireekends: coniniunil y 
students are welcome. 

Mu.seum of Neon Art 
"1)1 Traction Avenue 
l.os.\ngcles.CA90013 
Contact: .Vlary Ciarter Registrar 
(213)6r-158() 

/,/•// l.ak'ich and Richard Jenkins leach eiiiht-
ireek classes in neini techniques for designers. 
The projirani iiu ludes a demonstration of 
tube bendiii'^ and instruction in pattern 
draicinii-

Neon Neon 
2~() Seventh Street 
San Francisco. CA 9110.^ 
Contact: Josic Crawford 

(4l5)SS2-i l63 
\eon \e(in. which nwludes a i>allery and sign 
shop, offers eivning seminarspwarchitects 
and other design professionals. In additio)i. 
\lichael Turey leiu hes an eivning course in 
tube bending. 

\ i ( i i i Personalized Instruction 
K i n r i h Street 
San Francisco. CA 9-J10" 
Contact: Lee Roy Champagne 
11 IS) 626-4123 
Champagne leaches tid)e bending lo individ
ual students and offers u eekend workshops 
pwgroups (if up lo three design projessionals. 

Kansas 

Neon Stuff 
PO. Box IDl.'^ 
.salina. KS6" »02 
Contact: Fred Elliot 
i91.siH25-16()9 

The school offers rocational inslruclion in 
tube bending. 

Minnesota 

The American School of Neon 
212 Third Avenue North 
.Minneapolis. MN SS iDl 
( ontaci: RatherineJones 
(612) 3.-^80045 
The school spun.-iors two neon lighting pwums 
etwh year. These fii e-h(nir evening events 
introduce atchitecls. engineers, interior 
desigiwrs. and other design professionals lo 
the technical basics of nam lighting. The 
school also offers vocati(mal inslructiim and 
has itsown shiniro(mi. 

Missour i 

Paris School of Neon 
122 West Fifth Street 
Kansas City. MO 64105 
Contact: Per Viallin 
(8 Id)- i~ 1-6366 

117////;; ;-s- considering a seminaror class fw 
local archilecls. The school offers vocational 
instruction in tid)e bending. 

New Jersey 

Neon Factory. Inc. 
~~1 ~"s I dgarRoad 
Elizabeth. N| (>"2()2 
Contact: .Mike Fedor 
(2()I)3SS-I2~() 
Tedor offers vocalional instruction in lube 
bending 

New York 

New "lork Experimental Glass Workshop 
N2 Mulberry .Street 
New \i>rk. NY 10013 
Cdiitaci: (;hris Freeman orCerry Rose 
(2121966-1808 
Treeinan and Rose teach hands-on neim 
sculpture classes. Credit is avail(d)le through 
the New School. .\) T '. ami Parsons. 

Nor th Carol ina 

I nn ersity of North Carolina 
Art Department 
Flanes Art Center. 0 '9A UNO 
115 South (iolumbia Street 
Chapel H i l l .N( ;2 -S l 1 
("ontact: jerry Noe 
(919)962-20 IS 

Voc teaches occasicmcd courses on nam as an 
art medium. 

Oregon 

Neon Art and Tube Bending School 
3130B Southeast Hawthorne 
Portland. OR 9-'21-J 
Contact: Chuck Caba 
(S03)2.^9-S309 

The school offers vocaticmal inslructi<m in 
tube bending 

Rhode Is land 

Neo Tek 
19S Fleetwood Drive 
.Saunderstown. RI 02.S" i 
Coiit;ict: Raymond Bryand 
I i()l|29S-2829 
Hryand ofp-rs vocatitmal instruction in tube 
bending, including an eight-hour weekend 
course. 

Texas 

\ ( i r i ! i Texas Neon School 
9810 Highway 8(1 West 
For t \Von l i .T \~6116 
Contact: lake (.room 
( 8 r ) 2 i i - 9 9 7 S 
The school offers vocaliiuuil instructi(m in 
tube bending. 

The Texas .Neon Workshop 
1116 West Alabama 
Houston. TX " 0 0 6 
Contact: Tim Walker 
(-|3)S28-S922 
The school offers vocational instructi(m in 
tube bending and has its own gallery. 

Washington 

Okumo Studio 
l i K r 26th.Avenue East 
Ne;iltle. \ \A981 I2 
( ontact: Kenji Tachibana Okumo 
:2iK., s 2 v 2 l 2 l 
/;; (uldition to neon, the studio exhibits 
sculpture, graphic design, photography and 
other creative arts. Okumo offers instructi<m 
in tube bending for artists and designers. 

Wisconsin 

Northern Wisconsin Neon Workshop 
c/o Northern Advertising Company 
RO.Box92 
Antigo, W I S-H()9 
Contact: Dean Bla/.ek 
r I SI 62.-^-3000 

The workshop offers vocational instruction 
in tube bending. • 
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housing — one or two glass cylin-
ilers enclosed in a metal box — is 
standard equipment w hen building 
w alls are penetrated 

Costs 
M a k i n g neon is probably "0 
percent labor If I did a S 1 ()()() job. 
I d probablv have less than S.̂ OO in 
materials, says Chuck Caba I'rice 
structures vary from shop lo shop, 
of course On projects requiring 
unusual components, materials 
costs may he higher Some local 
codes slipulaie the use of corrected 
power factor transformers glass 
instead of plastic coverings for 
high-voltage w iring, and other 
components that add to cost 

Once neon is installed and paid 
for, operating and maintenance 
costs are typicallv minimal. Lamps 
may operate at ^ to S w aiis per 
lineal foot for 2S.0()() hours or 
more, 'I don t know of any lighting 
medium ever devised thai is as 
economical as neon," sa\s Rudi 
Stern, "l ivery part of it is far from 
costly w hen you look at a life of Id, 
20. .-̂ 0, or tO years •• 

W hen lubes f inalh dim or burn 
out, a lube bender can replace the 
electrodes and renew the luminous 
gas The biggest danger is from 
exiernal force breakage — snow 
balls, beer bottles, baseballs, \ andal-
ism, hail," (iaba says. The gas 
released from broken lubes is 
nonpoisonous 

KcpLiccmenis for broken tubes 
must he custom fabricated Some 
sign companies store customers' 
patterns for future use, but most 
discard them Although building 
ow ners rarely keep the patterns 
themselx es. having ihem on hand 
w ould reduce repair lime and cost. 

Lamps onl\ .i few il.i\ s or w ccks 
old that dim, darken, burn out. or 
flicker w ere probably poorh made 
or installed. If, for example, the 
lube bender did not keep the 
manifold stopcocks w ell-greased 
ihroughoul ihe w ork da\, air may 
have leaked in and coniaminaied 
the lamps made in the afternoon 

\c \ \ Methods 
The methods that neon shops rely 
upon for signage may be inappro-

Hand-bloirn. etcbed glass bells enclose pink and tniynoise 
neon tubes. A .Seattle artist created tbe Inminaires forjo 
Federigo 's ( iife and liar. Fiigene. Oregon. 

priaie for architectural work Kudi 
Stern remarks, " I f \ou rc looking ai 
a sign across the highw a\ and a 
hole IS 'i inches w ide for a ' j- inch 
iliamcu r lube il doesn I realh 
matter Bui, of course, to (he archi
tect, it does Some companies have 
leaped inio the game looquickh 
and nisi don I know how lore-
sponil to thai kind ol ileiailmg 

" L \ er\one is learning ver\ lasi 
he adds, " There is probabh a good 
compain lo make somelhmg in just 
about ev ery c i l \ now lo lind 
those companies, designers need to 
visit installations, examine ihe 
qualilN of work, question clients 
about performance, and develop 
their vt)cabularies 

"Neon can be delicate or it can be 
gross ^ou can t blame the medium 
lor either one of those — or applaud 
the medium,' says Stern ' l liere 
are good w aiercolors and bail 
watercolors, great bron/e si ulpiurc 
and dreadful bron/e sculpture The 
medium is in the haiiils of whoever 

list s II • 

l or fin'lhvr rcailinii mi iicmi 
lighliii}^: 

Liikicb. I.ili Neon Lovers dlow 
in the Dark Sail Lake (ity dihhs 
M Smith. I my 

Wilier. Sinniiel. Neon'lei lmii|ues 
and Handling Handbook of Neon 
Signs and ( old ( aihode Lighting 
(thirdcditinni (iiiciiiiiiiti Signs 
of the Tillies I'lihlishni^ I') The 
hasic technical inaiiiial n/the 
liiiile 

Stem. Rudi Let 1 here Be Neon 
Sew )(irk: Ahrniiis. IT') (niilaiiis 
illustrated lechiiu al cha/iler ami 
glossary. 

Wehh. .Michael. I he ,\lagit of 
Neon IsecomI editioni. Sail iake 
aty.CdhhsM. Smith. IW). 

Tor /inxtiicl iii/nniuitKiii .\ef Ihc 
Mdiiii/iU lin er ( redds section on 

page -(I. 

Tbe exterior and interior neon ligbting at (kisis Tine Foods 
Marketplace has received local telei ision corerage and a 
national award. Owners of Ibe Fugene. Oregon, market 
heliei e it attracts customers. Ann Haucam Fnlkerson 
designed the neini in cooperation with a local sign compan y. 
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.Most people now spend iheir 
working hours indoors Surveys 
suggest that transplanting an out
door en\ironmeni indoors pro
duces healthier and more pleasant 
working conditions for office 
personnel Inierior landscaping is 
one w ay lo meet people s need for 
an outdoor environmeni Because 
inieriors are designed tor human 
comtori. not lor inierior landscap
ing, plants often fail lo thrive in the 
environment in w hich they are 
placed. Plants m the olfices. lobbies 
and reeeplion rooms of business 
lirms. hotels, and insiiiuiions 
represent a large in\ esiment that 
should be prolecled 

Lighi".s\'aliicto Plants 
l.ighi is a major maintenance tacior 
in inierior landscaping: it supplies 

Indoor landscaping 
for healthy, 
beautiful 
workplaces 
Christos C. .Mpelkas 

( hrislos Mjh'lk'iis is a jihata-
hioliigisl iiiicl iiHUhiiienif 
{il.)(it<ihi<il<i}iical apliliailiiiiis ii ilh 
G lli F.kxtriail Pwdiiets. I \ S. 
I iiiljliii;^ Diiisidii. I km vers. 
\Uissiuluisells 

energy lo plants. During photosyn
thesis, a key phoioresponse, plants 
convert lighi energ\ lo useful torms 
of chemical energy, notably carbo-
hydraies l.ighi also directly con
trols other key photoresponses. 

Characteristics of lamps for indoor plant lighting 

Incandescent and tungsten halogen lamps 
.\ h i ^ h ra t io o f red to b lue energy t r o m these lamps eiiuses 
l o n g internode.s d e v e l o p i n g .spindly g r o w t h : they also 
p r o d u c e h ig l i i n f ra red energy, w h i c h increa.ses the 
t ransp i ra t i on rate in t'oliage. 

Fluorescent lamps 
C o o l w h i t e and w a r m w h i t e lamp.s are de f i c ien t in the red and 
far - red wavelength.s. .Standard and w i d e .spectrum g r o w lumps 
p r o v i d e a g o o d balance in the red , far - red. and b lue reg ions o f 
the s p e c t r u m fo r o p t i m u m p lan t responses. 

Mercury lamps 
Br igh t w h i t e delu.xe lamps p r o v i d e the best l igh t 
character is t ics fo r p lant g r o w t h . 

Metal halide lamps 
Coate i l meta l ha l ide lamps p r o v i d e the best l i gh i 
character is t ics ( red . far-red. and b lue w a\ e leng ihs) o f all h i gh 
i n tens i t y d ischarge (F i l l ) ) lamps. Especially su i table fi)r lotal ly 
enclo.sed g r o w t h areas, such as g r o w t h r o o m s a n d i n i e r i o r 
landscapes. 

High pressure sodium lamps 
HPS lamps d is to r t co l o r s o f o rnamen ta l p lants because o f 
insLilTicient b lue w a \ e leng ih em iss ion . T h e y are sui table 
w h e n used to supi-) lemeni natura l day l i gh t , o r in c o m b i n a t i o n 
w i t h the meta l ha l ide lamps, b u t canno t be used a lone fo r 
i n t e r i o r p lant l i g h t i n g app l i ca t ions . 

Low pressure sodium lamps 
LPS lamps are p o o r .sources f o r i n t e r i o r p lant l i g h t i n g 
app l i ca t i ons becau.se they are m o n o c h r o m a t i c sources. They 
emi t l igh i energy o n l y in the y e l l o w w a v e l e n g t h .so c o l o r 
r e n d i t i o n is p o o r and the l ight rec ju i re inents fo r the ma jo r 
pho to responses are n o t sat is f ied. 

1 ,\rctiilciiural Lif;liim(; Kbrujn l')K" 
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chloroph\ II synihesis. phoioirop-
ism. phoiomorphogenic red-
induction, and phoiomorphogenic 
far-red reversal. .All of these phoio-
res|)oiises intluence the plam 's 
maintenance taciors 

Normal activity by key plani 
iTiainicnance factors depends upon 
boih the intensity and the spectral 
qualii\ of light. I he intensity and 
spectral quality of sunlight varies 
considerably trom hour to hour lo 
offset this deficiency, careful 
interior landscape archiiecis and 
designers choose electric light 
sources to supplement sunlight 

To maintain all of the photo
responses needed lor good mainte
nance, plants require the follow mg 
wavelengths of the light spectrum: 

red nanometers), tar-red 
("00-80(1 nanometersl. and blue 
H O O - S O O nanometers). .\ table of 
lamp characicrisiics explains the 
spectral emission of various light 
sources used in airia 

hi Their Prime 
.\\ ailable light le\ els determine the 
lypcs of plants ihai can be main
tained in prime condition in an 
indoor space. The lighi lev el re
quirements table groups foliage 
plants into three lighi-level groups 
based on the fooicandle measure
ments required to maintain them. 

Plants also can be mainiained in 
light lev els higher than those 
indicated in the table, but rhe\ w ill 
fare poorly below those le\ els .Vn 



Ranges of light level requirements 

Light levels Examples 
L o w Ph i loc lendron 
100 to ISO fc ( i o l c l cn Ag laoncn ia 

C o r n Plant 

M e d i u m Asparagus Fern 
ISO t o 2SO te Green Dracaena 

Rubber Plant 

l l igh Ficus Benjamina 
2 S 0 t o 3 S ( ) l c N o r f o l k Is land Pine 

Fan Palm 

important consideration when 
determining light level require
ments is to calculate the light 
intensity level times the duration A 
plant responds to the total light per 
day in regulating its maintenance 
requirements A sample formula is: 
Total light per day ^ fiolcandles 
X hoursof light f)er day Fhai is, in 
a day with 12 hours of light, a plant 
in a location that provides 200 
tooie.iiidles (il light would gel 2l()0 
tootcandle- hours of light. 

Photopcriods 
A photopcriod is the relain e length 
of the alternating periods of light 
and darkness as they affect the 
growth and maturity of plants. 
Length of exposure lo light required 
often determines the de\ elopmental 
functioning of a plant 

The photopcriod for normal 
maintenance of most interior plants 
is 12 to 16 hours of light — whether 
it is provided by daylight or electric 
light — and 8 to 12 hours of dark

ness every 2-i hours to pmvide 
pn)per chlorophyll de\ elopmeiit 

.Survival Indoors 
To survive indoors, most tropical 
foli;ige plants iiuisi be iicclimaii/cd 
to the interior landscape environ
ment. In this process, plants are 
exposed for several weeks — the 
time depends on the type and sue 
of the plant — to lower light intensi
ties so they can adapt to interior 
en\ ironments. During acclimati/a-
l ioi i , the plant sheds the leav es 
formed under natural ein in)iimen-
tal conditions w ith high sunlight 
intensities. The new leaves formeil 
in the acclimati/aiion process are 
usually thinner larger or longer 
and lia\ e a darker green color than 
the foliage developed under out
door conditions. The re:ison for 
these changes in the structure of 
the foliage is that acclimatized 
lea\ es de\ elop .i single epidermal 
layer at boih ihe top and bottom of 
the leaf and a single palisade layer 

Plant classification 

Trees 

Floor plants 

Single p lant in con ta ine r 
M i n i m u m si/.e 3 feet, m a x i m u m size 2S-30 
feet 
Ivxamples: Ficus Ben jamina . Ind ia Laure l , 
japane.se Loquat 

G r o w 2-6 feet tal l 
Used .separately o r in a g r o u p 
Examples: N o r f o l k Is land Pine. Lady Pa lm. 
G reen P leomc le 

Potted plants W i d e range ( i f [-ilant.s that gr. )\\ in di lTereni 
si/.e pots up t o 8-10 inches d iameter 
Examples; .Asparagus Fern . ( } rape 1\ \ . 
Japanese Laurel 

SlOllKlll 

D o u b l e 
i :p ic lerm;t l Laye r 

D o u h k -
l ' ; i l is .n lc La \ er 

Spoi igv l . . i \ i r 

D o u b l e 

l | ' 'K iern ia l ! ,a\ c r 

.1 leaf grown in full SKiilight has donhlc e/iidernuil diid 
palisade layers. It takes a higher light intensity to{Hoietrate 
Ihe internal region to maintain the plant s rari<ms 
pholoresponses. 

siiiKk' 
I pideriiia 

S l o m 

Sing le 
Pal isade l.aver 

spongy Layer 

Single 
piUcrnial Lav er 

.\n acclimatized leaf is usually thinner and larger (t ml has a 
(lark green color due to single layers ofe/)i(lermaland 
palisade cells. This type of leaf ret/u ires less light intensity to 
survive in an interior landscape 

as shown in the drawings of lea\ es 
grown in lull sunlight and in a 
shade house The acdimati/ed leal 
requires less light inteiisitv to 
survive. 

Plants can be acclimatized by 
reducing sunlight in a greenhouse 
or shade hou.se or by using electric 
light sources in a totalh enclosed 
structure, such as a w arehouse In a 
warehouse type structure, using a 
combination of coated metal halide 
and high pressure sodium lamps ai 
600-footcandle mtensiu on a 16-
hour photopcriod has produced 
good results. 

As the plant classification table 
shows, plants used in interior 
landscaping fall into three main 
categories: trees. Iloor plants, and 
potted plants. When selecting 
plants for interior landscapes. 

consider these key factors to ensure 
good maintenance results The 
plants should be free from diseases 
and insects, shipping damage, and 
spray and water residue 

During evaluation of the available 
light for interior landscapes, some 
|-i,isu i;iciors should be assessed. 
They include seasonal changes, 
exposures, skylights, materials or 
objects that may filler oul valuable 
sunlight, and distribution of light 

.Seasons. >X'inier light is approx
imately half that of summer The 
sun is low er in the sky, cloudy 
weather is more frequent, and the 
hours of daylight are fewer 

T'.x/xisures. Northern exposure 
considerably limits plani .selection: 
however southern, eastern, and 
w estern exposures may be ade
quate. Duration of light is an essen-

.\rihiiauirall.ijiliiin;;. hchriian 198" 



Light-related growth symptoms 

Level Results 

Low Kc'clucccl leaf ,si/.c 
Inerea.scd intcrnodc length 
Changed .stem orientation (extend 
horizontally) 
Los.s of old leaves 

High Plant stunted 
Leaves eurled downward 
Leaves pale green edged w iih red 
(Chlorosis or bleaching of leaf tissue 

Photoperiod 

Short (<8 hours) Smaller, thin newly formed leaves 
Longer or spindly internodes 
Newly formed shoots streteh to 
obtain light 
Older leaves drop off plani 
No new leaves appear 

Long(J()-J4 houis) Leaves beeome light green 
New leaves fail to green up properly. 
instead eurl downward and 
e\ entually die 
Old leaves become crisp, curling, 
eventually drop of f 

tial factor for plant mainienance no 
matter what the exposure 

Skylights. Skvlighis are rarely as 
efleciiv e as ihev seem and nmsi be 
carefullv ev aluaied belore plants 
are selected They cov er a small 
percentage of the roof area, lighting 
only ihe areas directly below them 
Thev are usuallv high abov e the 
plants so the light is weakened bv 
scattering or b\ tall plants shading 
low er ones. 

Light f ilters. 1 he lollow ing 
materials or ohiecis Alter out 
valuable light, linied glass, curtains, 
building ov erhangs. and trees near 
windows, esjieciallv evergreens, 
which keep their Ailiage ihroughoul 
the year 

Distrihiition I ighi should 
strike ihe plani from both a vertical 
and a horizontal angle lor good 
light distribution. The higher 
iniensiiv should be receiv ed from 
the veriical position, how ever, 
because mos( ol the phoiorespoiises 
lake place in the lop pan of ihe 
leaf The underside of the leaf 
receives some light from the hon-
zonial angle to maintain the open-

•i-i ,\rdiriaiuran,inliiin|; tclviuri I W 

ings of the siomates, which regulaie 
ambieni gas exchanges, and to help 
retain the bottom leaves of the 
plant. 

Major problems in interior land
scapes can arise from inadequate 
distribution of lighl, \X hen lighi 
enters from a vertical direction 
only, A)r example, and Alters 
through a canopy little light wi l l be 
available lo sustain the bottom 
lea\ es. w hich wi l l eventually drop 
off If light strikes the plant from a 
horizontal direction onl \ . the plant 
wi l l bend in that direction, both of 
ihese situations wi l l create abnor
mal looking planis lb ov ercome 
ihese deAciencies, supplemenial 
lighl may be needed. In some cases, 
ii may be preferable lo disregard 
w hatever sunlighl there is and lo 
totally illuminate the inierior 
landscape w ith electric lighl 
sources 

Symptoms of Ligh( Problem.s 
Some growth symptoms of phinis 
arc related lo lighl. Observ aiion 
can rev eal the causes and effects of 
the problems so thai remedial 

iiciions can be taken, .\ii accompa
nying table describes some common 
gn)wih symptoms related lo lighl. 

IIk' biotic plant. \ plani in 
balance with its inienor cnvin)n-
ment is know n as a biotic filanl. ,\ 
plant of this type can be mainiained 
A)r years in an inierior landscape, 
Hioiic planis have disiinci charac-
lerisiRs l ew new leaves develop 
on ihe plani The mosi recenilv 
A)rmed leaves are deep green and 
rehiiivelv close-sei lo the plani. The 
leaf canopy is parallel with the 
prevailing lighl source The oldesi 
leav es remain on the plant for a 
period of monihs The lips of all 
leaves are green and viable I'he 
plant looks much the same over 
many months. 

Indoor air qualit y. Recent 
studies on indoor air polluiion 
indicate thai energy-eCAcieni 
buildings can accumulate concen
trated air polluiants, which may 
have a detrimental effect on human 
healih. Inierior landscapes can act 
as air Aliers and. ihrough phoiosv n-
ihesis ;ibsorbm;inv indoor air 
polluianis and greatly improve ihe 
indoor air quality 

A research study conducted lor 
N.-\S.-\ by the National Space Tech
nology Laboratories revealed that a 
mature spider plani in a one-gallon 
coniainer absorbed ssOO milligrams 
of carbon monoxide per hour 
during a ()-hour phoioperiod. I'he 
lest was carried out in a 12-cubic-
looi chamber illuminated by wide-
specirum fluiiresceni grow lamps at 
.̂ 2S fooicandlcs. The study pomis 
out ihe importance of live plants in 
enclosed areas. They function as a 
biological air puriAcation svsiem lo 
maintain high quality indoor air 

Sueccs.sful Inferior Landscape 
('eriain steps should to be laken lo 
esiahlish a successful inierior 
landscape, Some brief descriptions 
of ihose sieps follow, 

leam consultation. I hc 
archiieci. inierior landscape de
signer, illuminating engineer and 
phoiobiologisi should discuss ihe 
v arious aspecis of ihe inierior 
landsc;ipe insiallaiion. 

Installation. The team consul
tants should coordinate the v arious 

phases of the inierior landscape. 
Plant selection. Plains thai 

need similar lighl levels and cultural 
conditions should be grouped 
logelher. 

.\ccliniatization. Planis 
should be acclimatized to an inie 
nor environment to ensure long 
surv ival. 

Horticultural serrices. 
OualiAed horticulturisis should be 
selected lo care A)r the planis 

Lighting, in many cases, becomes 
a l imil ing factor lor good plant 
maintenance in an interior space. 
Imporiani parameiers of good 
lighiing include knowledge of light 
sources, intensity levels, photoperi-
ods. and light distribution. ,\w are-
ness of these factors wi l l result in 
successful inierior landscapes • 

lor /inittut I iiiJdrDUilioii. see the 

Muiui/dcliirer ( reilils section on 

page ~(l 



The Design 
Department 

liach designer has a different inter
pretation of the visual elements 
that deflne a space. Furthermore, 
when designing light, each spate 
must be approached as if it were 
unique Routine solutions mav be 
practical and useful lor providing a 
basic quantity of light: but to create 
an appropriate emotional environ
ment, the design objectiv es must 
reflect the particular functional 
requiremeiils of the human aclu i 
lies inv olv ed 

Learning to design light intui
tively is not much different from 
any other creative act; ii requires 
leeling, not thinking 

,\ good cook knows which spices 
work well wi th certain foods, 
which foods combine to make 
interesting dishes, which dishes 
combine to produce a satisfying 
meal The cook learns by eating bv 
developing a vocabulary about 
food, and by using a variety of 
techniques and equipmeni. Simi
larly, the designer learns about light 
by ,seeing, bv dev eloping a basii 
light ing vocabulary, and by using 
V arious techniques and equipmeni 

The designer learns 
about light by 
seeing, by 
developing a basic 
lighting vocabulary, 
and by using 
various techniques 
and equipment. 

I'he problem hir lighting design
ers is not merely loprov ide light, 
bui to create a suitable v isual envi
ronment by amtrollin\i the light 
I he terms lumiiiaire and lighting 
fixture refer to the ingredients of 
control. I'hrough the design and 
placement of these elements, 
designers can determine the combi
nation of surfaces to be lighted and 
to be left in relative darkness 

1 amps and lighting fixtures are 
the working tools of lighting design 
ers Only through knowledgeable 
use of these tools can the desired 
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environment he dev eloped Net the 
selection of lighting equipmeni 
requires an understanding of the 
relationship between light, space, 
and vision to deflne the design 
objectives and ensure an appropri
ate direction ami disirihuiion of 
light 

Light Distribution 
I'he distribution of a luminairc 
relers to the w ay that a flxture 
emits light ( imccnlrated distrihii 
lion focuses light in the shape of a 
narrow cone: diffuse distrihution 
scatters light over a w ide range of 
angles Lighting flxtures are de
signed to produce ilovvnw ard. 
upw ard. or multidirectional light 
output with either concentrated or 
diffuse disirihuiion (ombining 
ihese directions and distributions 
of light yields distinct subjective 
impressions of an interior 

Doirnlighting. \ dow nward 
concentrated distribution is pro 
vided bv lighting flxtures wi th 
narrow beam spreads lacking an 
upward component of light. These 

luminaires lend to de emphasi/e 
ceilings and vertical surfaces W ith 
light directed toward the floor, or 
toward speciflc surfaces and oh 
jects, the illuminaiion on those 
surfaces wi l l be high s//v/r light is 
limited, however, preventing the 
remaining surfaces in the room 
from receiv ing direct illumination 
The overall effect of the lighied 
space IS an impression of low 
general illumination with high 
brighiness accents. 

,\ point source, such as an incan 
descent or clear high intensity 
discharge iH lD i lamp, has a fllameiil 
at the center in w hich light is 
concentrated W hen this fllament is 
located at the focal point of a 
reflector, the light emitted is redi
rected in the shape of a narrow 
cone In addition to using lighi 
more efflciently, flxtures of this 
design allow designers to organize 
w ell-deflned and predictable 
patterns of brighiness 

A luminairc that produces a 
dow nward distribution w ill diffuse 
the beam paiiern If its design 
includes an internal spread reflector 
or a dilfusing cover panel of plastic 
or glass These elements, whether 
indiv idual flxtures or luminous 
ceilings, emit light at wide angle^ 
thereby increasing the incident 
light on walls and vertical surfaces 
and reducing the concentration of 
brightness w iihin the space The 
ceiling area ad|aceni to the flxture 
receiv es no direct illumination, 
however, and remains relatively 
dark This cimsideration vanes in 
imporiance depending upon the 
interrefleciion of light in the room 
and the proportion of the total 
ceiling area cov ered by the lighting 
system, 

,\ fluorescent lamp is the ideal 
choice for dev eloping a broad, 
difliised distribution Special 
phosphors that coat the inside of a 
fluorescent glass tube convert 
energy into v isible light. Because 
light emanates trom the phosphor 
it is emitted at the perimeter of the 
tube; thus the entire lamp becomes 
the effective light source Although 
diffusion and the lack of concen
trated brightness is often a desirable 
attribute, il may cause an environ

ment to appear overiast and "f lat " 
when compared with incandescent 
s\ sieiiis 

I plighting. ,\n upward diffuse 
disirihuiion directs light iovv;ird the 
ceiling and upper side walls W hen 
light is directed upward and the 
downward component eliminated 
the ceiling beiomes a visuallv 
dominant feature II also becomes a 
dilUise lighimgelemeni through 
reflection 

This technique is oiien useil to 
emphasi/e distinctive struciiiral 
forms or to reveal decorativ e detail. 
\e\ it also produces a relativ elv flat, 
low conirasi environmeni because 
the extensive interrefleciion of 
light reduces contrast and shadow 

The lighted 
appearance of a 
surface, object, or 
space is both a 
design objective and 
the end result. 

The principal purpose of a light
ing system w iih this type ol distri
bution is [o establish an impre-'sion 
of diffusion and general brightness 
w iihin a space Such a system has 
become a common solution to ihe 
problem of prev eniing reflecleil 
glare on computer screens. From an 
engineering viewpoint. though 
ihese systems are inefflcient for 
providing illumination on the floor 
or horizontal work plane The light 
is reflected and partially absorbed 
bv the ceiling and w alls before 
reaching the work surfaces 

Indirect sources can be located in 
walls, suspended lixiures, or 
furniture ( oaied HID and fluores 
cent Tamps, because of their inher
ent diffuse emission, are particularly 
suitable for broad-beam upw ard 
distribution svsiems. 

(,old cathode lamps, although 
lower in efflciency and output than 
fluorescent lamps, have a longer 
life. This makes them practical h)r 
decorative applications, custom 
designs, and in inaccessible places 

\rihiii-tiuril linhiinn h-hruan I'W is 



w here lamp replacement is unusu 
ally dilTicult. 

.\n upward il isiribuiion of lighi 
can also ha\ e a concenirated beam 
spre;id Mourning lamps in close 
proximity lo a surface produies a 
nonuniform brighiness pa l l e rn 
w ith Ihe shape of Ihe beam readih 
apparent This nonunltormiiy 
relies es the extreme contrast 
created b\ c<i iKentra ie i l lighting 
systems w bile adding \ isual inieresi 
(lirough brighiness variation 

Tile same lamps can be used lo 
produce uniform brighiness b\ 
placing ihem lariher trom ihe 
surface lo be illuminaied Fach 
beam co\ ers a w ider area and 
multiple beam patterns o\ eriap 

Incandescent rellector (Rlor 
projei ior (P,\R I lamps are self-
contained beam contml de\ ices In 
each case, the filameni at the local 
point ot a relleciori/.eil parabolic 

bulb IS intended to produce either a 
narrow , sharply detined beam 
(spot lo r a bro;id sott beam dloodi 
Fhese lamps pro\ ide compact and 

conv enient w a\ s lo produce up-
w ard distribution .Moreover iheir 
internal relleciors reduce mainte 
nance problems caused b\ d in 
accumulation and rellector 
delerioraiion 

\li/ltidireeti'iiitd lii^htnr^ 
Muliulireciional ilittuse disiribuiion 
is producetl In luminaires ihai 
deliver both upw ard and dow nw ard 
mmponenis of light Fhese uulude 
open-lop and plaslic-enclosed 
lixiures thai emu lighi in several 
directions simulianeouslv — low ard 
ihe ceiling and w alls, as w ell as 
low ard ihe l loor providing compar 
;iliv ely ellicieni iiseof lighi on 
work surfaces The inierrelleciion 
ot lighl in the space, however 
pariicularh ihe retlecied light trom 

the ceiling diffuses ihe direci 
d<»w nw ard disiribulion. iherebv 
reducing shadow and conirasi and 
creaiing brighi. generallv unitorm 
lighting 

.\Iullidireciional disiribuiion can 
.ilso be creaied w i ih conceniraieil 
beam spreads \ nonuniform 
brighiness eoiidii ion results when 
low iniensitv orcomei i i raied 
disiribulions are characierisin. ol 
boih I be upw.ird and dow nw aril 
componenis I he upward compo-
neni reliev es extreme conirasis in 
ihe spate, however ihe nonuniform 
liglii retlecied trom vv.ill and ceiling 
surtaxes is insufficieni lo wash 
out" all shadow and contrast Lack 
ot dilti isioii results in an impression 
ot moderate contrast and brightness 
conceniraiion 

File lighted apjiearance ol a 
surface, object, or space is a design 
objectiv e It is. in fact, the end 

result But subjective impressions 
ot ihe env ironmeni are inierpreled 
ihrough il ie dominant brighiness 
relationships Delermining bright
ness paiiern and paiiern organi/,a-
tion — the relationship of surfaces 
to be lighted and lo be left in rela-
liv e darkness — requires ihe appro
priate direction and distribution of 
linhi 

lU gaining know ledge of lighimg 
ei|uipmeni and iis applications, 
designers can esiablish a suiiable 
emotional setting W heiher iheir 
b.ickground lor the selection of 
ei|uipmeni comes from the experi
ence ol an architect or from a 
lonsuliam in ihe field, ihe ultimate 
visual inierpreiaiion of space is 
sironglv inlluenced by the qualiiv 
and character of the lighting 
s\sicin • 

Circle 12 



The Daylighting 
Department 

I he historv of davligliting and the 
history of architecture w ere one 
until the second halfof ilie 2()th 
century, w hen fluoresceni lighiini; 
and cheap electricity became 
a\ ailable lYom the Roman groin 
vault i o i he ( rystal Palace of the 
I9ih century the major structural 
changes in buildings rellected this 
goal: incre:ising the amount of light 
that entered buildings. Because 
artificial lighting had been both 
poor and expensive until then, 
buildings had been designed to 
iii.ike lull use ol dav light. 

(loihic architecture is primarily a 
result of the quest lor maximum 
w indow area. Only small w indow s 
were possible w hen a barrel vault 
rested on a bearing w all. The 
Roman groin vault supplanted the 
barrel vault partly because it al
lowed large w indows in the \ aulied 
spaces (lothic groin vaulting w ith 
living buttresses provided a skele-

Norbert VI. Lechner 
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ton construction that allowed the 
u.se of very large windows 

Large and numerous w indow s 
w ere a dominant characterisiie ol 
Renaissance architecture W indow s 
dominated the facade, especially in 
regions with cloudv climates, such 
as Fngland I he increase in w indow 
size w as so striking lh:il one Lnglish 

manor w as imniortalizeil in rlivme 
Mardw ick Hall, more w indow 

than w all Although the facades of 
sueh Renaissance palaces w ere 
designed to gi\ e the impression of 
great massive structures, their I 
and H-shaped Iloor plans offered 
solutions lo iheir ventilation and 
dav light requirements. As a matter 
of fact, such shapes are typical of 
Iloor plans for most large buildings 
until the 2ilih ceniurv 

During the 19th centurv. in
creased availabilitv of glass com
bined with new ways of using iron 
lor structures to generate buildings 
that were all window s The (Crystal 
Palace bv P.ixion is ihe mosi famous 
example Otto Wagner's post office 
in \ ienna used sophisticated control 
of daylight for difficult visual tasks; 
a clear gLiss skv light shelters a 
diffusing glass eeiling. 

Ill older neighborhoods in New 
York ( iiy it is still possible to find 
sidew ;ilks p.n ed w iih glass blocks 
that allow daylight to enter base-
nieiiis ( iiies sui h as New York 
enacted zoning codes to ensure 
minimum levels ol daylighting In 
Fngland. laws that tried to ensure 
.iccess lo daylight date hack as far as 
the\ear I IH9 

The masters of 2()th centurv 
architect lire I ontinued to use 
ilaylighl lor both li ini lional and 

dramatic purposes In theduggeii-
heim .Museum. Frank Llovd \X righi 
used daylight to illuminate the 
artwork both with indirect light 
from window s and with light from 
an .iirium covered bv a glass dome 
III the Johnson Wax Building, he 
cre;ited a space w ith no apparent 
upper boundaries by letting dav lighi 
enter continuoiislv along the upper 
walls and the edge of the niof as 
w ell as through skv lights around 
ihe mushroom columns 

During the 19th 
century, increased 
availability of glass 
combined with new 
ways of using iron 
for structures to 
generate buildings 
that were all 
windows. 

l e ( orbusier created v erv dra
matic effects w Ith the splayed 
w indow s and light tow ers of the 
( hapel at Ronchamp FeroSaarinen 
used a most fascinating form of 
dav light in the MIT chapel Sunlight 
rellected from a pool around and 
under the building creates a dv-
namii plav ol light against the 
inside of the exterior w alls 
Saannen also used a skvlight di-
rectlv over the altar Baflles below 
the skvlight allow only vertical 
light to enter: this vertical light is 
then rellected into the nuim by a 
sculpture consisting of tinv relli c 
lors like leav es on a iree 

\X'hy lighting' 
Davlighting became a lost art in the 
second half ot the 2()tli centurv 
because of the availability of effi
cient electric light sources, cheap 
abundant eleciriciiy. and the per
ceived superiority of electric 
lighting Perhaps the most impor
tant adv antage of electric lighting 
was — and still is — the ease and 
llexibilitv it permitted in Iloor plan 
design bv allow ing designers to 
Ignore window locaiions 
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(dicing ab<n e the repecling fxxil around the .Mil chafwl lets 
reflected sunlight filay against the inside of the exterior walls. 

luifjies below a skylight orer the altar let only rertical light 
enter to be reflected into tlw room by a sculpture. 

I he reflecting fiool outside the .Mil chapel. 

iH .ArthiU'iiiiralLinliiinK Fd)ruar\ IW 

Supplying adequate daylighl lo 
w ork areas can be a senous chal
lenge because of ihe great v ariabilin 
in av ailable daylight. Llectnc 
lighting is much simpler; it oflers 
consistent, easily quaniiAed lighl 
ing lUii, oiher consideraiions come 
inio play. 

The energy crisis of the mid-
I9"0s led to reexamination of 
dav lighiing spoieniial .\i Arsi. 
energy implications were primarily 
eniphasi/ed; now daylighting is 
also V alued A)r iis aesiheiii possibil-
iiies and lis ability to saiisfv biologi
cal needs 

I'or most climates, and manv 
building types, daylighiing can save 
energy I-or example, by using 
daylighting, a lypical .Souihern 

The energy crisis of 
the mid-1970s led to 
reexamination of 
daylighting s 
potential. 

( alifornia olAce building can 
reduce its energy consumption 20 
pcrceni Buildings such as ol Aces. 
schools, and industrial facilities 
oAen devoic half iheir energv iis;igc 
10 lighiing. Of the 8"(i() hours in a 
year, about 3<H)() are day-shift 
hours. Consequenih. by using 
daylighting, a large proportion of 
the energy load A)r ihese buildings 
can beeliminaied. 



I.iiihl enters Ibrouiih the roof and npper walls of the Johnson 
Wax Adniinistration Iiiiiklin[>. 

Mitlni i ' l i i I) ;i III Mit lnigl i i 

Tyiiical office hnildini> eneri>y consumption <ni a sunny day. 

Offices in the Johnson Wax Adniinistration Hnildiiii>. 

An imporiiini factor in the use- ol 
daylight ni larjji- ot'ticc biiiklinijs i> 
illu>traic-d in the aciompanyinj; 
di-manil i;raph. On the j;raph — 
w hit h >h()ws the rate at \s Im ii a 
typical olficc buildmj; UNCN cncr^\ 
diiruifi a Minny Mininicr day — the 
hon/Dntal axis represents time, and 
the vertical axis represents the rate 
at which electricity is used The 
greaiesi demand lor elecincilv 
usually occurs on sunny summer 
afternoons — when the air condi
tioning is working at full capacii\ 

At the same time the sun is crcai 
inv; this hea\ y cuolinn load, it 
supplies abundant davlighl (onse-
cjuenily. there is no need for some 
of the electric lights — which 
together account tor about SO 
percent of the total energy ct)n-
sumpiiun Therelore the pro|xr 
use of davlighting can reduce the 
maximum demand for electricity 
by as much as So pencnt 

Ideciric pow er |Mants are. and 
must be. built and si/cd not lor the 
total energ\ the\ provide, but for 
maximum peak demands llea\ \ 
consumers of electricity are there
fore billed not only for the total 
eiiergx they use but also lor the 
maximum demand they make l-or 
such users — large office buildings, 
schools, and factories, for example 
— daylighiing can reduce the cost 
of electricity This is because of 
both reduced energy use and 
reduced demand charges These 
savings can offset any extra cost for 
da\ lighting. Society also wi l l 
benefit if maximum demand can be 
reduced, because lew er electric 

pi)u er plants wil l be needed in the 
future 

Designers and building owners 
now see daylight s dynamic nature 
as a virtue rather than a liabilii\ 
l)a\ light satisfies human biDlogical 
needs lor relating to the natural 
rhythms ol the day. It also creates 
drama that is much more stimulat
ing than a completeU consistent 
electric lighting scheme 

Human needs — lor visual relict, 
to communicate \\ ith the ouiilocirs 
and to enjoN views — con\ inced 
architects to continue using win 
dous, t-\c-n when da\light was 
cdmpleielv Ignored The ironv is 
that all-glass mriain walls were 
most popular during the l%(ls — 
when da\ lighting w as not used 
( onsequenilv davlighting design 
does not require adding w indow s 
to otherwise windowless buildings 
In most cases it doesn't even rei|uire 
increasing the w indow area Dav
lighting design does, however, 
require the carelul design ol the 
fenestration for the proper disinlui 
tion and quality of da\ lighting li 
also requires automatic sensors to 
turn electric lights off when the\ 
are not required • 
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The Parts 
Department 

A laicctimcr amonji lijjhi sDiircrs. 
niiorcscfii i surpassed iiuaiulcsti-m 
as t i l t niosi widely used li.uhting tor 
i iDnroidcii i ial applicaiions in the 
early Î JSOs The development of 
modular 2-byH Nurtaee-mounied 
and recessed lixtures in the niiildle 
and late l9S()s set the stajje lor the 
tliiorescen; lighting explosion" 
that aeeiinipanied the huikl ini; 
boom that began right alter World 
War 1! and Kinii iuied Ixnond the 
I'K.Os 

April I y s " marks the I'^th anni
versary of the introduction of die 
lluorescent lanipb\ deneral l-leciric 
and Westinghouse ai the I95H New 
York World s f air Advances in lamp 
and ballast technology over ihc 
past lew \ ears now make possible 
potentially greater lamp elficac\ 
duniens per w att) and vastly im 
proved color rendering. 

rile high cost of energy has also 
demanded a belter relationship 
between output and color capabil 
iiy This w ill be discussed more 
lul l \ in a future column, focused 
upon the new generation of lliiores 
cent products 

Advances in lamp 
and ballast 
technology make 
possible potentially 
greater lamp 
efficacy and vastly 
improved color 
rendering. 

As a general light source, lluorcs 
cent is much more economical ihan 
incandescent, producing as much 
as five limes the lumens per watt 
w hile generating only a fraction of 
the heat of incandescent lamps 
Fluorescent lamps operate at low er 
cost per w ait. w i ih comparable 
lamp performance and considerably 
longer lamp life There are three 
principal families of lluoresceni 
lamps: preheat, instant start, and 
rapid Stan. 

Sidney M. Pankin 

S/(/ I'liiikiii. Ihc/iniu i/Hil ufPaiiklii 
& MsiKiaU's. Iiic . is a li)il>liii}i 
tif)/)liailioiis I'li^iiiinrr ivhn xpiridl-
i:cs ill li}>hliii}i design L'iu'i[iiy 
iniiscrriilioii. iiiicl Ihc ilcsii^ii and 
fcihriailioii a/ lii;hliiiii rclmfil 
ci'iii/iiiiieiils. 

.\ Separate Martcr 
I'rchcal is ihe original lamp iniro 
duced in 19.^8. Ii requires a separate 
starter, usualb auiomaiic, w hich 
supplies ihe current lo preheat the 
lamp cathodes The starter then 
automatualh opens, stopping tlie 
current llow . and allows the ballast 
to pro\ ide full Miliage lo the lamp 
I siialh there is a dela\ of a few 
seconds during u liicli ihe lamp 
may Hash on and off before finally 
starting I luoresceiii desk lamps 
often ha\ e a preheai s\ stem, in 
w hich a starting button is depressed 
and released to siari the lamp 

I'reheai lamps vary in length 
from () inches to 60 inches; w attages 
range from H to 9(1 w atts. All of the 
lamps h.i\ e bipin bases 

Miniature TS lamps ('"K-inch 
diameteri are a\ ailable in i. 6. 8. 
and I .A watis; thev are used where 
highh efficient small lamps are 
needed, such as al make-up mirrors. 

18 lamps (I inch diameter) arc 
mosi frequently used in display 
case lighting and desk lamps I hey 
are available in lengths from 12 to 
.s() inches and waliages of I s. I i, 
IS, 2(1, and .̂ 0 All wattages but ihe 
si)-w all T8s are also a\ ailable in the 

T I2 lamp si/e 11 ' inch). The l i-. 
IS-, and 2()-wati lamps may be used 
with trigger-start ballasts that 
provide quick starting w i ihcui the 
starters The90-w aii T l " is an 
infrequenih used lamp with a 
diameter of 2 ' /H inches. Some 
indusirial fixtures now in operation 
ma\ still use this lamp 

l.auT Starting Systeiiis 
Insiani start and slimline lamps 
were introduced in \ ' - ) \^ to correct 
ihesliiw starting of preheai lamps 
The instant start w ith cold cathodes 
rei|Uires higher voltages to strike 
the arc The single-pin lamps are 
used u il l i depressable lamp holders. 
ihi \ .ire .i\ailable in lengths from 
2 \ lo 96 inches and in w an ages 
from 2()io~S watis 

The most common application 
tor 1 12 lamps m "2 - and 96-inch 
lengths IS in industrial applications, 
for strip fixtures, and in retail 
cornice and valance lighting sys
tems Shorter T12 lamps are seldom 
used w here rapid start and trigger 
start lamps can be used 18 and 16 
(V. inch) \ ersions of the lamp are 
used in display case lighting systems 
— ihe T8s in "2 and 96 inch lengths, 
the T6s in 2 i-, .^6-. and i2-incli 
lengths 

Rapid siari lamps were first 
marketed in 19S2 as an alternative 
superior to Kl-wati lamps The 
high-\ oliage slimline lamps require 
large and relaii\ely heavy ballasts, 
rapid Stan lamps use a smaller and 
more efficient ballast. Healing 
windings provide caihode healing 
in the ballast, w ithout ihe need for 
a siarier and ai a starting \ oliage 
low er than that required for similar 
slimline lamps W hat 's more, they 
Stan almosi as fast as the higher 
\ oliage slimlines All rapiil start 
lamps lia\ e bipin bases 

Rapid start lamps 
use smaller and 
more efficient 
ballasts than the 
high-voltage 
slimline lamps. 

Development of the rapid start 
I- lO lamp triggered ihe developmeni 
of ihe 2-bv-1 modular fixture 
during the mid- 19S(ls The recessed 
version became the mainstay of 
lluorescent lighting design Hecause 
of their common use. i-foot lamps 
are designated simply as FKI; Vfooi 
lamps still carry ihe full design.iiion 
-F.SOT 12. The two lengths avail
able are i8 inches and .Vi inches 

Rapid start high output (HOi 
lamps produce id percent to -iS 
percent more light output at 80(1 
millianiperes ihan slimline lamps of 
equivalent length for indoor use 
riie standard indoor high output 
lamp is a\ ailable in lengths (rom 2 i 
inches lo 96 inches and in a wattage 
range from 2S watts to 110 w atts. 
.Most commonly used is the 8-fo()t 
high output lamp for industrial and 
strip fixtures It uses a reiessed 
ilouble contact base to eliminate 
electric shock ha/ard. 

Design applications 
for VHO lamps must 
consider heat 
dissipation to 
prevent reduced 
light output and 
lamp life. 

Rapid start ver\ high ouipui 
(\'H()) lamps operate at ISOO 
millianiperes and 2S watts per foot 
of lamp length, compared lo HO 
lamps ai l -i watts per foot and 
slimlines at 10 w atts per foot. \TK) 
lamps are available in lengths from 
24 inches to 96 inches, and watiages 
from "0 to 21S, They are primarih 
used in the 96-inch length in iiidus 
trial and strip fixtures. 

Design applications for \ H() 
lamps must take into consideration 
the need for heal dissipation to 
pre\ ciil se\ ere reductions in light 
output and lamp life. \ H0 lamp 
systems are used considerably less 
often than HO systems for applica
tions in w hich heat developmeni is 
a problem. 
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Architects and Designers: 
Share y o u r s o l u t i o n t o a l i g h t i n g p r o h k i n — la rg f 
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\ R C H I T E C r L R A L 

IK) and N l lOlamps ari diHiT-
i-nily conlij-iircd for outdoor 
appliialioii '- A high ouipi i l insiaiil 
start is used for i l luminaifd Mjiiiagc. 
iiN shrouded single pin hase pro
vides reliable eleeirital coiiiaei. For 
high efficienev in cold lempera-
lures, the rapid stari high Duipul is 
also operated at KlOO niilliamperes 
\ HO outdoor lamps are used in 
li l ted fixtures for optimum perform 
aiue, they may he seen in use for 
general lighting at auto dealerships 
and service stations and in road\\a\ 
applications 

I Lamps 
f i le rapid start 1 lamp, a pn)duci of 
the late l%()s, is basically an I id 
lamp bent into a I shape so that 
two or three lamps can be used in a 
I I inch square fixture The lamps 
operate with standard rapid start 
ballasts, v\ hich allow w inng the 
lamp holders on one side of the 
lixtures The legs of the lamps ma\ 
be spaced nominally inches apart 
w hen three lamps are used per 
lixture and d Inches w hen two 
lamps are used in a fixture. Lumcii 
output ;md rated lite m-less than 
those tor siratghi F40 lamps I'he 
designations are F t()/l '3and 
F4(l/16 

For architects and designers, the 

1 lamp permits efficient use of 
nondirectional fixtures in modular 
ceiling systems The light output 
and lamp life o! a i w o - l lamp 
fixture is much greater than that of 
four F20T12 trigger start lamps — 
ami lcs> e\pciisi\ (• 

()f course, all of the lamps men-
iiDiied u i i rk in lombinatinii wi i l i 
hallasis. ballasts wil l be the siibjc'-l 
of a future column, as wil l the new 
families ol miniature fluorescent 
lamps In a future column, fhe 
Parts Department wil l cov er energv 
sa\ er lamps and exciting develop
ments in color 

Two or three rapid 
start Ulamps can he 
used in a 24-inch 
square fixture. 

A good reference source to have 

at hand as various lamp i\ pes are 

discussed is a lull lamp catalog hom 

at least one of the full-line lamp 

matuifaciurers. Vou can gel them 

from the manufacturer or an electri

cal d i s t r i b u t o r ! 

(I ' l i i imif i l Iniiii pujjf 2" 

miidifying the color ma\ be neces 
sar\ iust to obtain a makh flu-
disiinction between a polished 
linisli and a satin or brushed liniNh 
can be ol great importance to a 
manufacturer w hen selecting the 
material and de\ eloping tooling 

Even painted linishes should be 
specilied Designers i \picalh select 
colors from the color charts of 
architectural paint suppliers, but 
these colors are not necessarih 

A straightforward 
design is one way to 
minimize 
difficulties. 

iiKule lor lighting fixtures Fixture 
maiuitacturers use baking enamels, 
polyurethanes. pol\esters, and 
fluompolymers. The cost of mixing 
special colors \ aries greatly wi th 
the t\ pe of paint, and the cost of 
obtaining a perfect match should be 
considered w hen making the 
spiul icat ioi i 

One recurring ambiguous finish 
specification manufacturers >ee is 
"brass" Brass is a metal a\ ailable in 
a number of alloys, each with its 
ow n color and lormabilitv charac
teristics Brass metal can also be 
plated o\era varietx of other 
metals, chosen tor their own 
characteristics It can be polished, 
satin finished, or left in a mill 
flnish It can w ear a protectiv e 
finish or can be allow ed to age and 
tarnish naturalh Brass also is used 
as a color description for anodi/ed 
finishes and paints ( learlv. using 

brass' as a finish speciflcaiion is 
inaileijuate 

()nce the designer and mainilac 
lurer have coordinated on speciflca-
tions, the inlormation the\ gener 
ated musi work iis \va\ through 
trade channels tor the bidding 

process. A designer should hear in 

mind that — in most cases — other 

parties have an opportunity to 

rc\ lew the draw ings after they are 

submitted: it is not unknow n for an 

architect, electrical engineer, or 

ow ner to amend a design at the last 

moment t hese parties all must 
reiogni/e therefore, thai it is 
unrealistic to assunie the manufac
turer has the latest requirements 

The bid documents should be 
a\ ailable to the specilied manufac 
Hirers in time to allow them to 
properlv prepare jirices ( ustom 
fixture designs nearlv alwavs 
require at least some outside C(mi-
poneiii sources and it can easily 
take more time to price a flxture 
than it takes to design it in the flrsi 
|ilace \\ hen depriv ed of adequate 
specitication inlormation or prepa 
ration time, a manufacturer w il l 
probably increase the price suffi-
cientlv to cover the most cosih 
possibiliiN 

The lighting performance charac 
terisiicsof most custom lighting 
fixtures usually are not critical 
Many designs are decorative or are 
for a purpose in w hich any light m 
the right direction w ill be adequate 
In those cases in w hich photometric 
qualities are important, the imly 
wa\ to accurately predict perform
ance is to make a fixture and test it 
For this reason, it is most beneficial 
to try to use know n optical compo 
nents. If no suitable ones are avail
able new development is possible 
— the cost wi l l be part of the 
fixture price 

( ustom lighting lixtures are an 
exciting part of todav s architec 
lure, allow ing designers to add 
indiv idualitv and innovation to the 
practical purpose \ \ i ih an under 
standing of w hat manulaciurers 
need to ensure successful execution 
of designs, lighting protessionals 
can make use of the many possibili
ties u lih conlitlem c I 
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Book Reviews 
Bnni^in^i hiteriois to I i}>hl. by i-ran Kcll»)j;j; 
Smith and I-red I Btrtoloiic New ^ork: W hi i i i fy 
Library ot Design. 1986 22-i pages, S39.9S 

I'his wclcumc addition to a librar\ ol'lighting 
iliMi;!! Loni.iins a tremendous amount ol intor-
mation in a relatively slim volume l or Smith 
and Hertolone the design of lighting is not 
limited to prescribing reCDinmended levels of 
il lumination, glare-tree fixtures, and energy-
efficient light sources They consider light on a 
par w ith form, colon and texture in architecture 
As such, it i soneof ihedeiermmantsof the 
composition, scale, proportion, and uliimaleh 
ihe delight ol mterior spaces 

The authors emphasize that the lighting of 
interiors depends not onh on the location and 
type of light source, but also on the design of 
materials and finishes in the interior Their 
perspective is based on years of successful 
practice as interior designers, and they have 
managed to present the principles of lighting 
most important to designing fi)r real world 
siiuaiioiiN 

«*.•<..ni I nim> of mmvUalf 

, BRINGING 
1 INTERIORS 
I TO LIGHT 
A , luU SMITH. *siVCa _| 

m n«KD L BtKTOLONtMtfj. lALD 

S/ / / /7 / ' tiiul lk-rti)l<iiic consider li^ht on 

(I /)tii- ii ith form. color, and texture in 

architecture. 

Fhe book is divided into three parts, fi)llo\ved 
by appendixes and a bibliography The first part 
is de\ ()ted to techniques for design, the second 
pan to case studies of actual lighting designs, 
and itlc third part to special topics in lighting 

Chapter one begins w ith guidelines lor assess

ing (he client s needs and the building site \ 

sample questionnaire is accompanied by instruc-

,<rcliiicnural Linlinnc l-tbruan'm' 

tions fi)r conducting a client inter\ iew and 
analyzing a user s seeing requirements. The 
attitude is tow ard balancing climate, site, and 
user requirements 

The authors point out that interior designers 
pla\ an important role in the use of passive solar 
energy and da} lighting through the w ays they 
arrange interior colors and finishes, plan space, 
and orient furniture The first chapter is a 
potpourri, w ith quick review s of the phvsiologv 
of \ is ion. solar geometry, sunshading, and color 
theor\ sandw iched betw een site analysis and 
psy chological factors in lighting, \Iosi ol ilie 
infi)rmation is useful, however and important 
to design 

Chapter two introduces the authors' technique 
of lighting composition The emphasis is on 
using a minimum of electricity to deliver the 
maximum in meaninglul brightness." Their 
approach to ilesign is obvioush based on many 
years' cumulative observations and successl'ul 
practice. The set of prescriptive rules they have 
de\ eloped w ill he helpful to i in\ u c ilesigiu rs 

The remaining chapters in Part One co\ er the 
selection of light sources and fixtures, drawing 
to in cntions, bidding instructions, specifica
tions, and de\ elopment of the fixture list. This 
is utilitarian infi)rmation that helps designers 
iiiuU rsiand the complicated inh)rmation in 
codes and regulations and today 's standards of 
office practice 

The nine case studies of specific interiors in 
Part Tw 0 contain the most useful infi)rmation in 
the book Here is a glimpse of how lighting 
designers w i)rk and think. Theory materializes 
into form and space, and the reader is guided 
step by step through the process From an 
analvsis of the design program to compositional 
sirateg\ and lighting tactics, readers are show n 
a w ide spectrum of actual lighting designs for a 
variety of different lighting situations — from 
theentryu av of a private residence to the lobbv 
of a major hotel from the dining room of a 
town house to that of a busy restaurant. One 
detailed da\ lighting study of an open office 
design features the now -lamous Lockheed office 
building in Sunnyvale, Califi)rnia, 

I'he presentation of the case studies is appeal
ing. The text is clearh' organized, and the numer
ous illustrations w i l l be appreciated by visually 
oriented professionals. Design principles are 
profusely diagrammed, and construction details 
are show n in dimensioned draw ings Photogra
phy is u.sed effectively to show finished spaces, 
and most of the color photographs are of top 
quality 

(^olor plates for the book are gathered into a 

separate section betw een Parts One and Two 

and illustrate the chapters. The theory of"color, 
spectra of light sources, and color photographs 

of interiors appear here. There are good color 
photographs o l the work of ( alifornia artist 
James Turrell. along w ith other examples of 
lighting as an art fi)rm. 

Light as art is the subject o f the last chapter 
and in it the authors cover the latest in hardware, 
kinetic effects, and illusions being created by 
artists and designers The section on spatial 
illusions w ill be especialh interesting to archi
tects w ht) are interested in manipulating spaces 
w ithout using physical enclosures The authors 
speculate that in the fiiture. designers w ill be 
able to do more w ith less by shaping and creating 
spaces w ith these emerging lighting techniques 

The authors address some difficult issues in 
lighting, such as the integration of electric 
lighting and daylighting. the lighting of video 
display terminal workstations, lighting lor ihe 
elderly and the disabled, and lighting plants 
I he coverage in these areas lea\ es the reader 
w ith an appetite for more inlormation The 
principles and salient design issues are covered, 
w Ith enough information to begin designing 

To summarize, liriiifiina Interiors to l.i^bl is a 
good reference fi)r those who would like to 
know how to begin a conceptual lighting design: 
it provides guidelines for producing a completed 
project. I he book is a thought-provoking 
reminder of the imporiance of light in creating 
spatial effects — from the smallest residence to 
the grandest public space. 

—David Lord 
Ikirid Lord is </ professor oj architecture id 
( aliforuia Polytechnic State ( nirersity. San 
l.iiis Obispo. California. 

Sun. W ind. and Li^ht .Architectural l)esii!,n 
Strate^iies. by (i.Z Brow n. New York: John 
V;iley & Sims. 19HS r6pages . S I " 9S (paper). 
>.-\2.9Sicloth|. 

(lone are the days w hen the only thing an 
architect needed to know about building energy 
usage was an engineer's phone number The 
decisions that affect the majorit\' of energy 
usage in buildings are made during the schematic 
design phase. This is not a new phenomenon; 
w hat is new is the seriousness of the economic 
consequences brought on by ignoring energ\ 
issues during the most formative stage of design 
As a result, architects are necessarily concerning 
themselves with climate, building orientation, 
passive heating and cooling strategies, and 
daylighting. 

ln,V«;;. Wind, andLi^ht. d.Z. Brown concen
trates on the relationship between architectural 
form and energy usage — specifically passi\ e 
solar heating, cooling, and daylighting. This is 
an appropriate fi)cus because these pa.ssive 
strategies are more closely l ied to building form 

Contiiuicd on pajje (< 1 
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• Reading lamp 
The Soft-NX hite Reader Light from deneral 
Electric Lighting Business droup is designed to 
provide a high level of diffused light for reading 
and other work that requires visual concentra
tion. According to the manufacturer, the lamp is 
distinguished from most lamps used for reading 
by a more pow erful filament that produces 
more light, a larger surface that softens the light. 

• Multipurpose ballast 
A new die-cast aluminum ballast assembly from 
General Electric Lighting S\ stems accommodates 
se\ cral existing optical assemblies. The high 
pressure sodium, metal halide, and mercury 

and an interior coating and matte-textured 
exterior surface that ditfuse the light The 8(1-, 
1~()-. or 2S(i-watt lamps lit floor, table, and wall 
luminaires that have inner harps o f inches or 
more Suggesieil aiijilicaiions include hotel 
rooms, offices, and dormitories deneral Electric 
Lighting Business (.roup. Cleveland. OH. 
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\apor luminaires include the(Ainserva ISO. 
open and enclosed .Minimite. N'ersaglow 1 SO and 
2S0. and Lowmouni w ith flat pan 

The ballast housing has a baked acrylic gray 
elcctrocoat paint finish that resists corrosion, 
the manufacturer reports A primary electrical 
sliding disconnect allows installation with a 
variety of mounting hardw are options. Three 
stainless steel latches secure the optical asscmbh 
to the ballast housing, allow ing workers to 
replace lamps w iihout tools. 

The manufacturer offers the ballast assembly 
for SO- through 2S0-watt luminaires. Optical 
components are completely interchangeable 
within their permissible wattage range deneral 
Electric Lighting Systems Department. Hender 
sonville. NC. 
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• Luminance meter 
Bruel and Kiaer's new hand-held model 1101 
luminance meter measures luminance levels 
from 0 (11 candelas per square meter to 2000 
kilocandelas per square meter The meter has 
built-in auto-ranging and auto-zero lunctions to 
facilitate readings in w idely varying ambients 
I sers can select measurement field angles o f ' 
degree or one degree using targets visible 
through the 11-degree view finder 

f sers can choose a\ erage. maximum a\ erage. 
or peak functions to measure the luminance of 
fluorescent or other flickering light sources In 
addition to measuring luminance directly, the 
meter also can measure illuminance and intensiiv 
wi th an aperture adapter 

The spectral sensitivity of the meter matches 
that of the standard photopic curve w ithin 
percent, and its sensitivity to stray light is less 
than I percent, the manufacturer reports 
Charts of spectral response at each w a\ elength, 
spectral match to the \'|A| curve, directionality 
of the optics, and stray light sensitivitv are 
supplied with each meter Bruel & kjaer Instru
ments. Inc . .Marlborough. \ l . \ 
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• Recessed fixtures 
New recessed fixtures Irom Flalo l.ighling are 
thermallv protected for insulated ceilings. The 
luminaires can he covered by insulation to 
prevent thermal exchange through the ceiling 
.Model H " " shown here, prov ides ambient and 
accent lighting and offers a choice ol Id trims, 
including reflectors, baffles, open and lens 
trims, and adjustable eyeballs .VIodel H99, 
designed lor smaller apertures, has a choice of 
flv e trims with »\ i-inch diameters 

The flxtures, w hich can use a variety of lamps 
up to ISO watts, are equipped with integral 
thermal protection Their f nderwriters Labora
tories IP rating indicates that the thermal protec 
tor wi l l detect an improper or overw attage 
lamp, deactiv ate the unit, and cycle it on and off 
until the situation is corrected Halo Lighting, 
F lkt .mve Milage, IL. 
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• Task lamp 
Innovative Products for Interiors (IPI i has added 
a new task lamp to its Sirrah lighting collei lion 
Rene Kcnma designed the low voltage halogen 
luminaire. the Sigia T. A 3dO-degree rotating 
reflector directs the light in any direction The 
task lamp s ad|ustable height and extendable 
arm offer flexibility A companion floor lamp is 
also av ailable Innovativ e Products lor Interiors, 
Inc , Long Island City, \ \ ' . 
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• Thermal skylights 
.sierralite thermal-barrier skylights from Su rra 
Plastics are designed to reduce heat transfer 
through the aluminum frame. The cutaway view 
shows the polyurethane thermal barrier that 
is extruded between the main frame and the 
condensation rail. Triple ' ' j- inch-wide seals of 
polyisobuiv'lene tape provide a watertight bond 
between the lenses and increase the insulating 
capacity of the skvlighi. according to the manu
facturer The tape is designed to stav pliable to 
ensure a tight seal as the cell-cast acrylic gla/ing 
expands and contracts. 

The manufacturer offers mill and anodi/etl 
dark bronze finishes on the fully welded, 
extruded-aluminum frames. .Most units can be 
supplied with a manual opening mechanism and 
a double frame. Custom shapes include domes, 
inanglcs. pvramids. barrel vaults, and multisided 
polvgons. Sierra Plastics Inc.. White City, OR 
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• Ellipsoidal spotlights 
dolortran s variable-focus ellipsoidal spotlights 
feature a new OOO-watt lamp that is reported to 
provide SO percent more light output than 
conventlonal SOO-watt screw -based systems. A 
lamp-house design that allows constant orienta
tion of the filament support bridge makes the 
light source more compact and more efficient, 
according to the manufacturer 

The Zoom .Mini 2S. S0. show n here, has ;i spoi 
focus of 2S degrees at 20 feet and a Hood focus 
of SO degrees at 10 feet Two other models — 
one for longer distances and one for shorter 
distances — are available. The special-effects 
protection and beam-shaping capabilities of the 
ZiH)m .Mini make it suitable for isolating such 
objects as paintings, photographs, and signs in a 
a custom-shaped area of illumination, dolortran. 
Ine . Burbank ( \ 
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• Custom fixtures 
A set of SIX custom fixtures demonstrates the 
capabilities of Appleton Lamplighter, a custom 
lighting fabricator Installed in the Merchandise 
National Bank. ( hicago. the fixtures are an 
updated version of the building s original art 
deco fixtures, installed in the I92()s. which still 
light its firsi-lloor hallw ay. Each of the new 
fixtures accommodates two fluorescent lamps 
and is ,S 1 inches long. The frame is constructed 
of solid brass and the lens is opal glass Appleton 
l amplighter, .\pplelon. W|. 
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.ARC H I T t C T L R A L 

OVER A DECADE OF LEADERSHIP 
IN CUSTOM ARCHITECTURAL 

UGHTING CONTROL 

MASTER-DIM knows a thing or two 
about formulas for success. 

Here's our latest: 

To learn more about these and 
other fine MASTER-DIM 

products contact: 

MASTER • DIM 

MASTER-DIM 
2220 Shorecrest Dr. 
Dallas, TX 75235 
(214) 358-4527 

See us at Ligfiting Wor ld - Booth 689 
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• Energy-saving land*>cape 
fixtures 
Flectro Elf's outdoor fixtures feature injection-
molded, high-impact plastic construction that 
resists chipping, peeling, and en\ ironmental 
corrosion. The lens-to-body seal is completely 
w aierproof, preventing damage lo inner electri
cal contacts. The fixture's compact tluorescent 
light source is reported to last S to 12 times 

longer and consume "S percent less energy than 
incandescent sources 

Six models w ith S-. "-. 9-. or 13-w att lamps 
are available in four standard colors: custom 
colors can be molded on special orders The 
pagoda-siyle fixtures shown here are especialh 
suitable for garden settings. Electro Elf lemple 
City. ( A 
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• Illuminance meter 
•Minolta's illuminance meter features a sensitive 
silicon photocell for rapid and continuous 
measurement of illumination. The hand-held 
iiisirumeni is equipped w ith a microprocessor 
and an LCD w e i g h s , ounces, and is less than 
" inches long. In addition lo pr()\ iding immedi
ate readings, the meter calculates illuminance 
over a period of time and measures de\ laiion 
beiw een sources. The instrument also measures 
the deviation of a single illumination source at 
different meter positions .Minolta (Corporation. 
Indusirial Meiers Di \ ision. Ramsey. \ I 
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• Light strips 
PI.-Plus light strips from Norberi Belter Lighting 
house compact tluorescent lamps on an extruded 
aluminum racew ay w ith self-contained ballasts 
The strip, including lamps, measures 1' j inches 
u ide and 2''/K inches high: lengths are custom 
cut to any length required. Swiveling sockets 
ease relamping. The strip, a\ ailable in models 
that accept "• and 9-wati lamps, is recommended 
for lighting coves, shelves, and valances. Norbert 
Belter Lighting, Ocean, N|. 
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• Emergency exit light 
\eciorstrobe, a battery-pow ered emergency 
light from Chloride Systems, is designed to 
show the w ay to exits even if smoke obscures 
lights near the ceiling The manufacturer recom
mends installing the 48-inch strip IS inches 
abo\ e the floor \X hen a pow er failure or remote 
smoke detector activates the unit, six electrolu
minescent arrows light up in a strobe effect for 
about V -• hours, according to the firm 

A battery charger, solid-state circuitry, and a 
12-volt rechargeable batter\ pack can be re
cessed in the w all as an integral part of the 
device or mounted as far as S feet aw ay. The 
lamps ha\ e an expected life of 10 years Chloride 
Systems, North Haven, ( T, 
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• Lighting hangers 
Joslyn has introduced a new line of Thompson 
lighting hangers for servicing and relamping 
high-bay fixtures. The hangers automatically 
disconnect pow er as they begin to lower a 
fixture for servicing at ground level: they recon
nect pow er afier they elevate a fixture, restoring 
its original position and focus. They enable one 
person to safely clean, service, or relamp fixtures 
mounted at heights up to -tSU feet and eliminate 
the need for .scaffolding, ladders, caiw alks, or 
other special equipment. 

The new models feature special pulleys for a 
free-running cable and a portable w inch and 
bracket system for handling the cable. The 
devices are suitable for such applications as 
aeronautical obstruction lights and beacons, 
manufacturing plants, sports arenas, and other 
facilities w ith high ceilings, joslyn (iorporation. 
Hi-Voltage Lquipment Division. Cleveland, OH, 
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• Fast-relighting lamp 
New ( eramalux high pressure sodium lamps 
from North American Philips feature two arc 
tubes mounted in parallel. The double-tube 
design provides fast relighting afier a momentary 
pow er interruption, shortening the resirike and 
recovery cycle associated w ith high intensify 
discharge lamps. 

Only one of the arc tubes is lighted at any 
given time of operation. \X hen pow er is restored 
afier a momentary interruption, the second arc 
tube lights instantaneously. It immediately 
provides 3 percent to i percent of full lumen 
output: w ithin about two minutes, it provides 
full output. 

The manufacturer recommends the 2S0- and 
•tOO-watt lamps fi)r areas w here pow er interrup
tions can cause low light levels that present a 
safety hazard. Applications include manufactur
ing plants, w arehouses. fi)undries. pow er 
plants, steel mills, airports, correctional facili
ties, and maintenance shops. North American 
Philips Lighting Corporation. Somerset. N|. 
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• Cold cathode lighting 
A line of cold cathode architectural lighting 
products has been introduced by New man 
( athode Lighting The Arm offers modular 
components and entire systems of white and 
colored lighting Design assistance is av ailable 

The Arm's complete lighting systems include 
lamps, sockets, transformers, and high-voltage 
secondary cable The heav \ glass lamps are 2S 
millimeters in diameter comparable in si/e to 
L H fluorescent lamps. Right anfjle electrodes 

(shown on the lamps here) or straight electrode^ 
can be specified Porcelain sockets allow a 
single lamp or several lamps in series to be 

connected to a transfi)rmer Safety circuit 
interlocks are designed according to NF(; Article 
l i t ) . Pan R 

fhe maimlacturer's modular components 
include a variety of lamp sizes, colors, and 
shapes Aperture and reflector lamps are also 
av ailable in the modular series for custom 
sv stems, the firm can provide specialized lamp 
designs and custom-blended colors Designers 
can add solid-state wall-box dinmiers for full-
range dimming Newman Cathode fighting. 
Santa .Monica, CA. 
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• Designer l a m p 
Solzi Luce of Italy has designed a lighting collec 
tion that includes the sigmund lav olo floor or 
table lamp, distributed in the t niied States by 
Lightning Bug. The w hiie or black marble body 
of the luminaire supports a metal frame that 
serves as a track, allowing a halogen lamp in a 
flower-shaped socket to be positioned anyw here 
in a 2~0-degree arc I'he 2()-inch-high lamp is 
recommended fi)r highlighting plants and an. 
Distributor Lightning Bug. Ltd . Hazel Crest. IL. 
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• Lighting collection 
Nessen Lamps has intn)duced a collection of 
luminaires designed by FA Porsche. I heSin-
iheto collection uses halogen, incandescent, 
and fluorescent light sources in ceiling, hanging, 
wall, torchere, floor and table luminaires The 
Parete H sconce shown here leaiures a baked 
enamel shield that refracts light. I S distributor 
Nessen Lamps Inc , Bronx. NV 
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• Electronic ballasts 
Datapow er has intn)duced a line of completely 
electmnic ballasts fi)r service with dual i()-wati 
flu()resceni lamp fixtures The ballasts provide 
full-range dimming control that can be manually 
or automatically activated Suiiable fi)r retrofit 
applications, the ballasts carrv a three-year 
limited warramv Datapow er Inc . s.mia 
Ana.CA 
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• Illuminated handrails 
l.i\ ers Bronze produces a series of illumiiiaied 
handrails w ith various profiles for both interior 
and exterior applicaiiims. Extruded aluminum 
components can be anodized. painted, or clad 
w ith stainless steel, brass, or bronze The hand
rails' lluoresceni lamps and polycarbonate 
lenses w ill w ithstand zero-degree temperatures, 
according to the manufacturer The firm can add 
auxiliary rails to meet code requirements and 
can modify the handrails for tamper-resistant 
electrical access Livers Bronze Company. Int.. 
Kansas City, MO 
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compartment, A gasketing system filters the air 
keeping oui moisture, diri and insects, accord
ing to the firm The system is designed to permit 
cleaner cooler operaiion and extend the service 
life of electrical components 

Both the lens frame and the rellector are 
hinged lor access to the optical chamber and 
ballast compartment The ballast, capacitor, and 
wiring are mounted on a separate tray to e;ise 
installation, service, and upgrading. 

The luminaire is available in three housing 
sizes, and designers can choose a \ ariely of 
electrobrightened anodized and sealed reflec
tors. Four light distribution patterns are a\ ail
able: square, symmetrical, asymmetrical, and 
forw ard-throw floodlighting. A built-in mount
ing spider and tenon filler wi l l secure the lumi
naire aiop a pole w ith a 2-inch pipe tenon QL. 
Inc Northbrook, IL. 
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• HID outdoor lighting 
A one-piece spun aluminum housing encloses 
ihe high intensity discharge light system of QL' 
Design 12-1 luminaire Outside air circulates 
throughout the optical chamber and ballast 

• HID wall washer 
(lUth Lighting has iniroduced ihe Q-Lux series 
of wall washers The luminaires are specifically 
designed lor use wi th "O-w att to 1 SO w ait 
tungsten halogen and metal halide lamps Each 
unit swivels up to 2S degrees from vertical on 
its mounting atiachnieni. w hich may be re
cessed, surface, or pendant style The computer-
designed optical chamber has a rellector with 
,s I priniar\ control surfaces that provide uniform 
light distribution from floor to ceiling, the 
manutaciurer reports Guth Lighting, St 
LOUIS Mil • 
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than are mechanical and electrical alternaii\ es 
I'he book is organized in three parts: Analvsis 
Techniques, Design Strategies, and Strategies for 
Supplementing Passive Systems, 

The first part, on analysis techniques, pla\ s .i 
supporting but crucial role for the .second pan. 
The analysis techniques help designers define 
the context of a problem by understanding the 
sun. wind, and light resources at a particular site 
in a given climate, 

'Fhe heart of the book is the second pan, on 
design strategies This is the section that design
ers wi l l find the most useful while formulating a 
basic design concept for a pnijcct. The design 
strategies are organized first in terms of scale: 
building groups, buildings, and building parts. 
W ithin the scale organization, strategies are 
organized by architectural elements, such as 
streets, blocks, and rooms. Brown's approach 
considers architectural elements the common 
denominator of issues considered at the sche
matic design stage. Designers manipulate those 
elements to develop a design concept. 

The third pan of the book, on supplements to 
passive systems, is ihe shortest. It addresses ihe 
important issue of integrating passive design 
siraiegy w ith more conventional mechanical 
and electrical systems in buildings. 

The author assumes that readers have some 
background in energy issues and techniques. As 
a result. Sun. Wind, and Light does not pretend 
to be a complete, selt-sufficient reference or 
textbook. Instead, it presents information at a 
rule-of-thumb level, giving only general ideas 
about architectural elements, their sizes, and 
their relationships to other elements, 

Becau.se the book is so successful in addressing 
issues of concern during the schematic design 
phase, ultimately it may well be the most useful 
book for professional architects and architec
tural students that has been written on the 
subject. It is not surprising that Sun. Wind, and 
Light has already been wideh adopted as a text 
at architectural schools throughout ihe couniry. 
Significantly, this adoption has taken place not 
for lecture courses, but for design studios. 

File success of the book is in no small part due 
to the superb illustrations by Virginia Canwright, 
Her background as an architect and educator 
show s through quite clearly, not only in the 
visual quality of the drawings but also in the 
selecti\ e emphasis that she uses in illustrating 
the book's design pnnciples, 

—Fuller Moore 
l-'uller .Moore ;'.< a professor ofarchilccliirc al 
Miann I nircrsily. O.xford. Ohio. 
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• Prismatic lenses 
A brochure from K-S-l l demonstrates nine 
applications of the firm's prismatic lenses. The 
brochure pro\ ides a list of regional sales 
offices. K-S-H, Inc , K-I.ile Division. St. 
Louis. \U) 
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HOI -TS 250 • Metal halide lamp 
Osram s HQI-TS 2S0-\vatt lamps have double-
ended quart/ en\ elopes .\ technical data sheet 
details the compact metal halide lamps and 
graphicalU presents lumen maintenance, lamp 
mortalitv. and spectral data Osram. \ c u 
hurjjh. \ V 
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• Recessed luminaires 
New literature from Zumtobel describes the 
RIK and KI K low -briijhiness recessed lumi
naires. Designed lor easy mountinn in a onc-
foot-square ceiling grid, the luminaires use 
compact lluorescent lamps /unitobel Lighting 
Inc . Fairfield, .\ | 
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• Electronic ballasts 
Replacing coin entional ballasts w ith high-
frequencx electronic ballasts can save up to M) 
percent in energy costs, according to a bro
chure from Fvrnetics. The brochure includes a 
worksheet that helps calculate potential 
savings I'vrnetics Inc.. F,lgin, IL. 
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• Interior lighting 
.\ pictorial brochure from \ 1 , Corporation 
illustrates applications of the firm's lighting 
tixiures and s\ sicnis Chandeliers, custom 
luminaires, track and channel lighting, and 
church lighting are featured. \ L Corporation, 
Cleveland, Of i . 
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• Lighting collection 
The Lighting Imprints catalog from (Columbia 
Lighting presents a collection of lighting 
products selected for their aesthetic qualities, 
both as visual obiects and as producers of 
lighi Ordering guides and color-finish samples 
are included Columbia Lighting. Spokane \\.\ 

Circle 135 

• Wood fixtures 
Idaho Wood's line of cedar and oak lighting 
fixtures includes indoor and outdoor lumi
naires. A catalog depicts the products .ind 
provides ordering information. Idaho Wood 
Industries. Inc.. .Sandpoini. ID. 
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• Cylinders 
Esco's 6000/6100 Series aluminum c\'linders 
accommodate mercury \ apor, high pressure 
sodium, and metal halide lamps. .A brochure 
illustrates the luminaires and furnishes specifi
cations and sections. F.sco International, Inc.. 
Chicago. IL 
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• Outdoor lighting 
Hadco's architectural outdoor lighting catalog 
details the firm's site lights, adjustable spheres, 
downlights. and surface lights for exterior 
locations. Charts and tables show footcandle 
values. Hadco, Littlesiown. PA. 
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• Fluorescent lamp 
The 2D fluorescent lamp from Thorn EMI 
Lighting is available with two temperature 
ratings. 2~{W and degrees Kelvin. The 
firm introduced the 2H-watt lamp in Europe in 
19HI and now distributes it in the L'nitcd 
States. Thorn EMI Lighting. Mississauga. 
Ontario, Canada. 
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• Traditional lighting 
The TrimbleHouse Traditional Lighting Selector 
displays more than 12S choices of traditional 
designs fi)r various outdoor lighting projects 
TrimbleHouse. Norcross. GA. 
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• Lighting designer's catalog 
The latest Nco-Ray Lighting catalog features 
detailed descriptions and illustrations of 
products offered by the firm, including the 
Flat Lite pendant wall washer A postcard is 
provided w ith the catalog for new literature 
follow -up. Neo-Ray Lighting, Brooklyn. N^' 
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• Track lighting 
Juno"s Trac-Master catalog features eight 
design families suitable fi)r most track lighting 
applications, a collection of special-application 
track lights, and track sections, connectors, 
and accessories, Juno Lighting. Inc . Dcs 
Plaines, IL 
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• Task light 
The \ari lux three-level task light is the subject 
of a data sheet from Alkco. The user adjusts a 
sliding cross-distribution lens tu provide 
optimum illumination of a work surface. 
Alkco, Franklin Park, IL. 
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• Glare-free lighting 
Zero-Glare Videolux lighting from Liiecontrol 
is specificallv designed to prevent any reflected 
glare on a VDT screen. The system combines a 
compound parabolic baffle w ith a T H lamp, 
according to a brochure. Litecontrol Corpora
tion, Hanson, MA, 
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• Low-brightness lighting 
A brochure issued by illumination (,oncepts & 
Hngineering details the features of the Sky lux 
line. The fixtures are designed to produce 
nonglare. low -brightness lighting. Illumination 
Concepts & Hngineering. Providence. Rl. 
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• Landscape lighting 
The Hydrcl catalog of architectural and land
scape lighting features border lights, accent 
lights. Ilush-up lights, accessories, well lights, 
step/wall lights, area lights, and a line of 
fixtures that can be mounted in a variei\ of 
w avs Hydrel. Sylmar. CA. 
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• Plastic enclosures 
Elkamet plastic lamp enclosures are shown in 
a brochure from Crow n Flkamet. The brochure 
shows sphere, cube, lantern, cylinder, and 
mushroom shapes and details available colors 
and materials fi)r the enclosures. Oow n 
Elkamet Inc.. .Maryland fieights. MO. 
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• Steplight 
The Oouse-flinds Stepsaver luminaire accom
modates an energy-efficient compact fluores
cent lamp and can be mounted either horizcm-
tally or vertically without requiring separate 
units (or each cimfiguraiion, according to a 
brochure from the manulaciurer ("rouse-
Hinds Lighting, N'icksburg. .\ls 

Circle 108 

• Decorative incandescents 
A data sheet available from Sentinel Lighting 
demonstrates how the firm's round aluminum 
extrusions can hou.se decorative incandescent 
lamps. The snap-in cover of each extrusion 
contains all wir ing and lamp holders. Sentinel 
Lighting, Los Angeles, CA. 

Circle 109 
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• Hotel, motel lighting 
Shaper Lighting Products has issued a brochure 
that displays a collection of luminaires recom
mended for indoor hotel and motel lighting. 
The brochure illustrates representative ap
plications Shaper Lighting Products. Rich
mond, CA, 

Circle 110 

• Industrial lighting 
Holophane's industrial lighting catalog details 
indoor and outdoor luminaires, including 
high pressure sodium, metal halide, mercury, 
fluorescent, and incandescent products The 
publication also contains guides fi)r calculating 
lighting needs and energy savings, Flolophane. 
Newark, OH, 

Circle 111 

• Track fixtures 
.Siliron Illumination's catalog illustrates the 
Fast Lrack series of track fixtures, power 
feeds, accessories, and section joiners. The 
fixture line includes luminaires with glass 
shades and others w ith brass oak. steel, and 
plastic housings. Siliron Illumination. Inc.. 
Cucamonga. CA 

Circle 112 

• Low-voltage lighting 
A 12-page catalog introduces Capri Lighting': 
new line of low-voltage products, including 
recessed fixtures, retrofit adapters, lamp 
holders, pn)ject()rs. power packs, and track 
svsiems The catalog also illustrates applica-
tiims and pn)vides technical data. Capri 
Lighting. Los Angeles, CA. 

Circle 113 

nurOBBlIC SEHItS J • Auto dealership lighting 
The optical reflector syMem of the Autobrite 
Series outdoor display fixture produces high, 
ev en light levels, according to a bn)chure 
from Bieber Lighting. The luminaires are 
specifically designed to light outdoor automo
bile sales facilities, Bieber Lighting Corpora
tion. Inglewood, (;a. 

Circle 114 

• Illuminated handrails 
A brochure profiles C.Vi'. Cole's fluorcsccni 
illuminated handrails and explains how to 
order the rails for specific installations. Design
ers can select post- or wall-mounted models 
with any of three light distribution patterns. 
( W Cole & Co,, Inc . South EI Monte. CA, 

Circle 115 

• Architectural glazing 
Lexan polycarbonate sheets can be used in 
vertical, overhead, thermal, and high-security 
glazing applications, A brochure from General 
Fleciric Company Plastics Croup includes 
technical data and installation guidelines, 
dencral HIectric Company Plastics Croup. 
Pittsfield, MA 

Circle 116 

• Fluorescent louvers 
An 8-page bn)chure from American Louv er 
features the Paracube line of louvers fi)r 
fluorescent fixtures The louvers' highlv 
polished and parabolically curved cells direct 
light downward and control glare on computer 
screens, according to the manufacturer 
American Louver Company. Skokie, IL. 

Circle 117 

• Tube systems 
A catalog details the components of Amerlu.x's 
fluorescent tube systems, which can provide 
indirect and direct lighting. Standard assem
blies on all tubes allow rotation of the .secfions, 
and mounting options include cables, stems, 
and end and wall mountings, Amerlux, West 
Caldwell, ,N|, 

Circle 118 

• Area lighting 
A bn)chure and data sheet from Lighting 
Systems Inc. profile the Citation series outdoor 
luminaires. which are now available in three 
sizes fhe segmented optical system can be 
supplemented by an optional forward-throw 
reflector fi)r perimeter lighting applications. 
Lighting Svstcms Inc . ( jncinnat i , OH. 

Circle 119 
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• Outdoor luminaires 
A catalog from Bcga/FS prcscnt.s the tirm s 
moM commonly ^pccificd products for out
door lighting. Thc6-i-pagc catalog includes 
distribution diagrams, polar diagrams, and 
isolux curves. Ikga/FS, Santa Barbara, (".A. 

Circle 140 

H a n c n t ' r 

lighlscape 
group 

• Landscape lighting 
Hanover Lantern has released a brochure that 
presents the I.ightscape group of landscape 
luminaires. Most of the cast aluminum fixtures 
can be modified to u.se low voltage. Hanover 
Lantern, Hanover. PA, 

Circle 141 

• Iron posts 
A brochure from .Spring ( it\ Klectrical Manu
facturing displays 21 applications of the firm -
cast-ircm lighting posts. .Sales representatives, 
installation locations, and historical data on 
the post designs are also listed Spring Ciiv 
Klectrical Manufacturing (!() . Spring City. PA. 

Circle 142 

0 # 9 

• H i 

• Track lighting 
.\ "is-pagc catalog Imm TrakLiting details the 
firm's low - voltage and line-voltage track 
fixtures and systems. An index, installation 
diagrams, design guidelines, footcandle 
graphs and charts, and a matrix of lamps and 
fixtures assist catalog users TrakLiting, Inc , 
(aty of industry, CA. 

Circle 143 

• Linear luminaires 
Linear Lighting has published a brochure that 
folds out into a fixture specification index. 
The index details the photometries, ballasts, 
mountings, lenses, and louvers of the firm's 
Linear I.ites. Linear Lighting. Long Island 
Citv. NV 

Circle 145 

• Desk lamps 
Luxo's 2 »-page I9H" catalog describes and 
illustrates the firm's desk lamps, fifteen new 
products are featured, including a ii)th anni
versary edition of the LTH spring-balanced 
desk lamp l.uxo. Port Chester, NY 

Circle 146 

• Metal-clad cable 
AFC has developed a typical application 
layout for Home Run cable. The layout show s 
how ihe metal-clad cable can connect lighting, 
power, control, and signal circuits w ithout 
using large pipe and w ire home runs, AFC, 
New Bedford. ,MA. 

Circle 147 

• Novelties 
A foldoul brochure portrays Artemlde's 19S" 
selection of novelty luminaires. The group 
includes two halogen floor lamps, a low -
voltage suspension fixture, and three task 
lamps, Artemide Inc . Farmingdale, \ Y 

Circle 148 

• Control system 
A brochure from Westinghouse Flectric out
lines the features of the Incom lighting and 
energy management svsicm I he hardw are 
and softw are of the microprocessor-based 
system can manage electrical pow er usage in 
buildings of SO.(10(1 square feet or more 

Circle 144 

M A X i r ^ U M 
TECHrSIOLOGY 

• Energy-saving reflectors 
.Vlaximum Technology offers field auditing, 
design, manufacturing, and installation of 
lighting retlectors. The specular silver optical 
reflectors save energy by reflecting more light 
into the work area, allowing reductions in 
lamping .Maximum Technology. Brisbane. C\ 

Circle 149 
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Lightalarms 

• Emergency lighting 
An 84-paj;c catalog dc-scrihcs the lull line o l 
i - m i T g t r n c y l i j i h i i n g products available from 
I.ighialarms HIectronics The catalog includes 
information about applications, capacities, 
and dimensions Lightalarms Electronics 
(.orporation. Baldwin. \ V . 

Circle 120 

DLSPIJVY L I G H T I M . 1111! 
VISl . \ l , .Ml-J<LIIAM)bIN<; 

i 

• Display lighting 
.\ brochure from Lighting services Inc illus
trates commercial display lighting using the 
firm's fixtures, mountings, and accessories, 
(.olor jihotographs show the fixtures in use in 
malls, atria, stores, boutiques, and displa\ 
w mdows Lighting Srrvices inc.. New 
Yoriv. 

Circle 121 

LUXX' • Indirect HID lighting 
The Luxxtra series of indirect high-intensity 
discharge lighting products includes eight 
fixture shapes, two reilector sizes, and a 
\ ariet\ of light sources, according to a bro
chure from Lam Inc Photographs illustrate 
new construction and remodeling installations 
Lam Inc >Xakefield. , \L\ 

Circle 122 

• Emergency lighting 
,\ brochure from Yorklite outlines the compo
nents of the firm's Designer Series emergcni \ 
lights The standard halogen lamp heads are 
available as remote units. Yorklite HIectronics. 
Inc . .\ustin. TX 

Circle 123 

• Louvered fluorescents 
The Blade from H H. Vl illianis combines a 
metal louver and diffusing overlays with the 
firm's LI' troffer Warm w hite and cool w hite 
fluorescent lamps create different hues w ith 
the six available louver colors. H.I" \\ illiams. 
Inc .(.arthage. .\!() 

Circle 124 

[1̂  KiKtric 

• Park and street lighting 
Sentry Llectric's new catalog shows lighting 
fixtures and posts for parks, streets, pla/as 
malls, walkways, and esplanades. Sentry 
HIectric Corporation. Lrecport. NY 

Circle 125 

Ulllll) 

• Cutoff floodlight 
A brochure from Ruud Lighting introduces a 
tloodlight with adjustable backlight cutoff. 
The brochure also describes a new parking 
and roadway fixture. Ruud Lighting. Inc . 
Sturievant. >X1. 

Circle 126 

• Stairway lighting 
Roberts Slep-I.ite Systems, a manufacturer of 
low-voltage lighting systems, outlines its 
product lines in a brochure. The firm's systems 
illuminate stairsteps, handrails, and moldings. 
Roberts Step-Lite Systems. Oklahoma Cilw OK 

Circle 127 

• Power-line controls 
A brochure from Powerl.ine Communications 
explains how the firm's hardware and software 
use existing power lines to control lighting, 
H\AC, securit). and process equipment. 
PowerLine Communications, Inc . W illis-
ton, Y T 

Circle 128 

• Switch 
Lutron introduces the Nova electronic switch 
in a brochure. A light touch activates the on-
off switch, which can replace existing single-
or multiple-location switches without extra 
wiring. Lutron Electronics Co.. Inc., Coopers-
burg. PA.B 

Circle 129 
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Calendar 
February 1 1 - 1 3 . 198" S o t i w u r e seminar. L i g h t i n g i l - i h 

no log ic s . Boulder . C o l o r a d o 
Part icipants w i l l learn how I D use 
l i g h t i n g analysis sof tw are. T h e 
o p t i o n a l t h i r d day is d e v o t e d t o 
graphics . Contac t : D i r e c t o r o f 
( ] l i en t .Services, L i g h t i n g l e c h n o l o -
gies, .S()6() >Xalniit .Street. Suite 
209 . Boulder . C O HO.SOI. {M)\) 

March 2-4 . 198"" 

February 18, 1987 Museum l i g h t i n g seminar. Metro
p o l i t a n .Mu.scum o t , \ r i . .Nt w Ynvk 
Ci ty The seminar, spon.soied by 
Designers L i g h t i n g h o r u m . features 
a lec ture b y B i l l Kiegel. l i g h t i n g 
designer f o r the Me tn>po l i i an 
.Museimi. ( l o n i a c i . Louis Ba ld ing iT 
(.St Sons. Inc . . l 9 - ( ) i S ie inway 
Street. A.storia. N Y I I l o ^ . (~ IH) 
2 ( H - S ^ ( ) ( ) o r ( 2 1 2 ) ( r s - ( ) i l 1 

February 18,198" Retail and resident ial l i g h t i n g tour, 
Design Center, Bos ton , Contac t : 
J o h n C. Gates. lES New England 
Sect ion , ( 6 1 7 ) 6 5 5 - 1 IHO. 

February 20, 1987 Deadl ine f o r submiss ion o f por t lo 
l ios. LMD internshii") p r o g r a m . 
Contac t : M a r i o n Greene. l A L D . i s 
East 16th Street. Suite 208. New 
York , N Y 10003. (212) 2 0 6 - 1 2 « I . 

February 2.3-25, 1987 Fundamenta ls 11. shor t course. 
Genera l Elec t r ic L i g h t i n g Ins t i tu te , 
(" leveland. T h e course teaches 
advanced i n d o o r and basic ou t 
d o o r l i g h t i n g t e c h n i q u o to exper i 
enced profess ionals . Repeats 
D e c e m b e r 14 -10 . Contact : J.uiei 
. \ l l e n , Registrar. GE L i g h t i n g Inst i 
l u i c . Nela Park. C leve land . OH 

\ 12. ( 2 1 6 ) 2 0 0 2(1 N 

February 2 4 - 2 7 , 1 9 8 7 Ref lec tor design seminar L i g h t i n g 
Sciences Inc . , Scottsdale. Ar izona , 
Mands-on i n s t r u c t i o n w i l l i nc lude 
c o m p u t e r t echniques . Contact : 
L i g h t i n g Sciences Inc . . ~HM) East 
Hvans Road, Scottsdale. A / . s^20(). 
( 6 0 2 ) 9 9 1 - 9 2 6 0 . 

February 2 4 -
Apr i l 14, 198"' 

N e o n design class. .Museum o f 
N e o n .^rt , Los Angeles. The class 
meets f o r three hour s each Tuesday 
n igh t . Ct)ntact : Mary Carter, Regis
trar. Museum o f .Neon Ar t , ~0-i 
T rac t i on Avenue . Los Angeles. CA 
9001.^(21 .3) 6 1 - - 1 5 8 0 . 

Seminar o n m o d e r n store l i g h t i n g . 
Genera l Electr ic L i g h t i n g Ins t i tu te . 
( ; i e \ e l a n d . Repeats O e i o b e r 21 -
23. Contac t : j a n e i .Mien. Registrar. 
GE L i g h t i n g Ins t i tu te . .Nela Park. 
C l eve l and . O H 4 i l 12. (2I(>) 
200-201-1. 

March 9 -13 , 198- Eundamentals 1. short course. 
Genera l Electr ic L i g h t i n g Ins t i tu te . 
C le \ e land . T h e course cox ers 
i-).isic . i s i i ec t so l i n d d o r e o m m e r c i a l 
ant i indus t r i a l l i g h t i n g Repeats 
June 1 ^ - 19. Se j i t ember 1 - t - 1 8 . 
O c t o b e r 2 0 - 3 0 . and N o \ e m b e r 
3 0 - l ) e c e m b e r H 1-arly regis t ra t ion 
is r e c o m m e n d e d . Contac t : j a n e i 
A l l e n . Registr . i i . G l ' L i g h t i n g Ins t i 
tu te . Nel.i Park. Cle \ e land . O i l 
11112. (J l(>) 2 ( » ( v 2 0 N . 

March 30 -31 , 1987 I n d o o r l i g h i i n g i les ign seminar. 
L i g h t i n g Seiences Inc . . Scottsdale. 
.Arizona. Contac t : L i g h t i n g Sciences 
Inc . . - 8 3 0 East E\ans Road. .Scotts
dale. AZ 8 5 2 6 0 , (602) 091 -9200. 

March 3 0 - A p r i I I , 1987 Seminar o n l i g h i i n g l o r museums, 
. i n galleries, a iu l elisplays. General 
Elec t r ic L i g h t i n g Ins t i tu te . Cleve
land , O h i o . (Contact: Janet A l l e n . 
Registrar. GE L i g h t i n g Ins t i tu te . 
Nela Park. Cle\eland", O H 4^ 1 12, 
( 2 1 6 ) 2 0 6 - 2 ( ) l ). 

. \ pr i l 1-3, 198" O u t d o o r l i g h i i n g design seminar, 
L i g h i i n g Sciences Inc. , Scottsdale, 
Ar izona . Contac t : L i g h t i n g Sciences 
Inc. , - 8 3 0 East E\ans Road. Scotts
dale. A / . 8S2(M). (002) 001 9260 . 

. \pr i l 30-.May 2, \9H'' Light Works , con fe r ence , L i n c o l n 
H o t e l . Dallas. Sjx-akers w i l l i n c lude 
M o t o k o Ishi i , Cra ig Roeder. Riia 
S I . Clare. D o n Baldinger. .Allan 
Bean, and others . Con tac t : Ruth 
Mai-klox. I SoO C o m m e r c e , Dallas. 
T X - ^ 2 0 1 , 

May 1 1 - 1 3 . 1 9 8 7 L i g h t i n g \ \ i n i d l n i e r n . i i i o n . i l . 
Jacob |a\ its Conx e n t i o n (^-nter. 
New York C i l v T h e e N e n t is j o i n t l y 
sponso red by l A L D and lES. C o n 
tact: .Marion Cireeiie. L \ L D . 18 East 
lO th Street. Suite 2(i8. New ^ o r k . 
NY l o o o . x |21 .2)2(K>1J81 • 

.^rdiin-i i i iral l.inhiing. Fcbru;ir\ \W 



Manufacturer Credits 
.\<v;// }^(H-s hii^h-li'ch — f r o m IxmnlnHnn to 

c<irfxiraie inui^v [XshunrWiw l"K);irdro<)in, 

lorrancc-, ( u l i fomia) Neon lighting; Arch i -

graphics . Kcccssc-d int ancksccni lunii-

n a i r o : K u r t Verscn . (;()ntinu()u> fliujivs 

cent lighting: Prudent ia l . Rox al w l i i t c .^K 

lamps: Sy lvan ia . 

Iiihc nionntcd iiu-hi/ ba/uk-s set (k'loficiiui/ 
iiKKxl ill syncig()}>ni' i\ouny, h r a i i S\ na-
goguc. We st l l a n t o r d . (^oni i fc t icut i M i t a l 
halidc lamps O s r a i n C o r p o r a t i o n , 
i i ibii lar hra.ss i ig l i i i i ig s\ stems: Staff Lij;lit-
ing. I n c . 

(Junii/iiii^iic hisk-shdii s in u/isaik' iiicii s 
c/(it/>iiii; store iC'V Man, San Frani isco). 
( i istom cabinetr\ : Mike Peck . Staggered 
strip l l i ioresienis Wel lmade Metal 
Produc t s . ( o l o r tiilx sleeves: Alp Light-
m g & Ce i l ing Product s . Inc . L o u 
Noltage. i n t i gral i ranstomier ir.iek llxtures: 
L i g h r w a y s , I n c . Kvwat t l)D2()<)() lamp: 
D a m o n Des ign C o . 

Light li'iuls the 11 (ly far horse nu iiig s iieir 
////^/t,'e((.arilen State Harkwav ( he rn Hi l l . 
New |erse\ i Reiessed tluDivseents. fluores
cent c()\ e lighting: Mark Lighting. I 'liiores-
ceni i roflers: L i t h o n i a . Recessi-d incaiiilcs-
ceni tlow nlights Marco , i'lastic light tiilx-. 

ch;Lsings\ stem: Lite L a b . Light strings, l ow-
xoltage liglit strips, custom brass flxtiires 
Norbert Belfer. Bniss w all br.icket>: V i sa . 
D i m m i n g ec|iiipment L u t r o n . Racetrack 
l igl i t ing: T h o m e E M I . Kai eir.ick poles 
\ a l m o n t . C n stiil Paddock mei;il halide 
floodliglits: Sterner. CrystiJ Paddock metal 
halidi- canned upligli ls . Spauld ing . l - \ i i h-
or metal halide fl<M)dlights: Spaulding. ,s(;i 
pin lx-;im spots T h o m e E M I . l i x i t lights: 
M a r c o . 

/(•/ ll>ere he light: ,1 design for nieditalkni 
(Our L i d \ ot ( . ra t i - ( hurch , Hdina, \ l i n n e 
sola). Rccc s>cd dow nligliis: R a m b u s c h . 
Lamps: G e n e r a l E l e c t r i c and Sy lvan ia . 
Contro l s\ stem: . \ r ch i t e l System.s, I n c . 

I'oiir light lerels illiiniiiitite eor/xmite 
/xHirdrooiii (Ameritech l>oardroom. 
(Jiicago), Low -Noliage incandeseeni 
floodliglits: Wendel ighi ing. . \ l l other 
luminaires: Lightolier. Custom torchere 
(marble co lumn ami liglit fi.xture enclosurei: 
Midwest Marble & Ciranite C o r p o r a 
ti<m. Suspended lacc|uered-W (H)d stnicture: 
O l s e n W o o d w o r k C o m p a n y Inc . Sand-
bl.isii-tl glass disks: I^Sa l l e G l a s s . Ligl i t ing 
control sN steni: L u t r o n . F(M)tcandle meter: 
G e n e r a l E l e c t r i c . 

l)oun the tiilx'S: Solar light g(H.'s indoois 

(A ictoria Park Place, I b r o n i o i T I R Sys

tems L t d . 

.\t'f>//, .1 hcinds-on enift ii ith its oirn 
roeohnkiry. Neon layout and installation, 
().Lsis l ine I oods .Marketplace: J o n e s Sign 
Systems . Neon lamps. Oasis Fine F I K X I S 
.\1:irketplace: D o n Matthews. Neon ;uid 
gla.ss Ix-lls, |o I'ederigo's Cafe ;uid Bar: Peter 
D a v i d . All other neon: Neon Art and 
Tube B e n d i n g S c h o o l . 

Iiuknir Utiulscu/iing for healthy. />e<///////// 
leork/ikues. lnd(H)r tropical garden lamps: 
S y l v a n i a .Metalarc. \ \ idc -s|x-ctmm lamps 
used in NASA resc-.iri h: S y l v a n i a G r o - L u x . 
l o r the complete relerence list a\ ;ulable lor 
this article, contact: (ihristos .\lpelkas. 
.Man.iger I 'hotobiologit al , \ | iplications. 
SyK ania Lig l i t ing (.enter 100 Fni l icot l 
.Street. l )an\ers . .MA 0192,^ • 

Advertiser 
Index 

Aamsco l i g h t i n g , Inc lO C T i ; S\ 1\ ania L i g h t i n g I I 
A l k c o N h u i u l a c t u r i n g C o " H o l o p h a n c / D i v i s i o n ot 
A m e r l u x " I M a n v i l l e C o r p IJs 
Aster Ser\ ices D e p a r t m e n t S .Master-Dim 55 
l l o r i d a P o w e r cS: L igh t 3 Sy lvan Designs, i n c 5 
( ;eneral F lec t r ic L i g h t i n g T r i m b l e H o u s e C o r p o r a t i o n " 2 

Business ( , r o u p , . . 2 2 - 2 s \ e n i u r e L i g h t i n g I n t e r n a t i o n a l 2 

,\Rliiiiaiir.il l.iuhiing, Fi-bnian I9K" 


