
A R C H I T E C T U R A L 



How To Conduct 
A Screen Test 

The problem with reflected glare isn't on CRT screens or work surfaces. It's the imaging in the eyes. 
And you can't afford "starry-eyed" employees because it causes fatigue and decreased productivity. 
K-S-H offers you numerous prismatic lenses to reduce reflected glare. Some incorporate black embellish­
ments in the prisms. Some use matte-white overlays to soften the light. In any case, K-S-H is your sin­
gle source for them all. Write for literature. 

r IVe Make Light Work For You. 

K-LITE DIVISION 

10091 M a n c h e s t e r R o a d 
St. Lou is , M O 63122 

(314) 966-3111 
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Its time to rethink. 
New lighting technology 
makes the old answers obsolete. 

Your first true impression of a building's 
interior comes when you leave the lobby 
and enter the corridors. 

The picture below demonstrates the kind 
of impression a corridor can make. When 
you walk into this corridor, every part of it 
seems washed in a soft, even glow. An effect 
like this requires exceptionally consistent, 
comfortable illumination at a high enough 
level to make the corridor clearly "well 
lighted!' 

Contrast this image with the dozens of 
unfortunate corridors you've encountered 
over the years: the gloomy hotel corridor. 

the glaring hospital corridor, the bland 
office corridor. In each case, the blame falls 
on an outdated lighting system. 

High illumination: up instead of down 

Almost every corridor in America with a 
high illumination level uses a down light. 
If the floor is reflective, as in the hospital 
corridor, you find yourself staring into what 
amounts to a second set of light fixtures 
on the floor, throwing uncomfortable light 
over every surface. 

If the floor has a medium to dark carpet, 
downlights won't reflect light back into the 
ceiling. The fixtures stand out as glaring 
.spots on a dark .surface. You end up with a 
half-lit space: well-lit floor and lower walls, 
under-lit ceiling and upper walls. 

The corridor in the picture demonstrates 
a lighting concept developed in the early 
1980s and now beginning to gain broad 
acceptance. A len.sed indirect fixture with 
an unusually wide distribution turns the 
whole ceiling into a single light source, ere 
ating smoother, more pleasing illumination. 

The secret to the distribution lies in the 
Peerless Softshine Optical System. The 
strip of visible lens at the sides of the fix­
ture has a pleasant, low-brightness glow 

The inviting corridor: much of its personality comes from the soft, cheerful lighting. Note 
the absence of deep shadows and harsh highlights. The specialized Softshine Optical System 
of the lensed indirect fixture has an exceptional ability to fill a wide area with pleasant light. 

from a normal viewing angle. But from 
just above viewing angle, it throws great 
amounts of light out to the upper walls. 

It also makes you feel the corridor is 
better lit. In a comparison study, Penn State 
University discovered that a visible lens 
like the one in the photo rai.ses perceived 
light levels about 20%. 

A corridor light 
for the 1990s: 
glare-free 
illumination 
plus the sparkle 
of a low-
brightness lens. 

No other fixture in the world can deliver 
smooth illumination over vertical and hori­
zontal surfaces so efficiently. As a result, 
no other fixture can light a corridor so 
successfully. 

Peerless invented and patented it. And 
only Peerless makes it. 

It's the lighting of the future. If you'd like 
to see what else the future holds, just call. 

r ^ c c r i L - c z z D Z D , 
PEERLESS LIGHTING. BOX 2556 BERKELEY CA 94702-0522 • 1415' M5-2760 
"PEERLESS" AND "SOFTSHINE" ARE REGISTERED TRADEMARKS OF PEERLESS 
LIGHTING CORPORATION COPYRIGHT c 1B87 PEERLESS LIGHTING CORPORATION 

Projecl GreenTfBe Acceplance . Inc.. Sl Paul 
Arch i iec r Culver A d a m s Associates. Minneapolis 
Electrical Engineer; Pace Engineenng, Inc , Wi lmington M N 
Electrical ContraetOr Sterling Electric Construct ion Company, Minneapolis 
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S P I D E R 
It only looks like it's hanging by a thread. 

This rugged little unit with its exposed transformer and wide 
range of clip-on accessories can be made 
to flood a room or spot a fly on the wall. 

For an information kit. write on your letterhead tO: 
Lighting Services Inc, 150 East 58 Street 

New York, NY 10155 
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LIGHTING IS 
EVERYTHING 

M E R L I N 
Not much to look at is it? Ah. but it has hidden powers 

Just screw in a PAR38 lamp of 90 watts 
and it will put out a high intensity beam of 150 watts. Mag\c'. 

For an information kit. write on your letterhead to: 
Lighting Services Inc, 150 East 58 Street 

New York. NY 10155 EVERYTHING 
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S I M P L Y 
T H E B E S T 

Parallel Tube Fluorescent 
High Impact Polycarbonate 

4 Standard Colors 
- Architectural Bronze -
- Forest Green -
- Ebony Black -
- Desert Tan -

4 Wattages 
- 5 , 7, 9 & 1 3 -

3 sizes 

^ 

S A L E S T E R R I T O R I E S 
A V A I L A B L E 
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ELECTRO-ELF 
4 9 3 5 E N C I N I T A A V E N U E 
T E M P L E C I T Y , C A L I F O R N I A 9 1 7 8 0 
( 8 1 8 ) 2 8 6 - 5 0 0 2 

R E P R I N T 
S E R V I C E 
Reprints of all articles published in 
Architectural Lighting are available exclusively 
through A s t e r Serv ices Department. 
Reprints can be used effectively to broaden 
your exposure, enhance your marketing and 
educational programs, or promote your 
product or services. 

For further information on volume orders, 
please contact: 

P U B L I S H I IS G 
C O R J O I C A T I O N 

SERVICES 
DEPARTMENT 

8 5 9 Wi l lsmecte S t . 
RO. Box 1 0 4 6 0 

Eugene . O R aVAAO 
(5031 6 8 6 - 1 2 1 1 
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A n e w E A B m e m b e r 

Arthitfctural Lighting; is{froud 
to introduce ci new member of 
the Editorial Advisory Board. 
Members represent rarious 
facets ( i f l / j c liiihtiny, frofessions 
and were chosen for their 
expertise. I-AB members sti^est 
article subjects, reriew nianu 
scripts or projects, and (Oisicer 
questions as they arise. 

• Fran Kellogg Smith, 
ASID, CSI, MIES, IDEC, 
EDRA 
Fran Kellogg Smith is the 
founder of Luminae Lighting 
Consultants Ine., San Franeiseo. 
California, and an instruetor in 
the interior design certification 
program at UCLA. She received 
a bachelor's degree in politics 
from Pomona College, Clare-
mont. (California, and a bache­
lor's degree in interior design 
from Woodbur)' University in 
Los Angeles. She has accumu­
lated almost .̂ 00 hours of gradu­
ate credit in lighting design at 
the Lighting Institute at Nela 
Park, Immaculate Heart's 

special-effects lighting pro­
gram, and the Universities of 
Vi'isconsin. Pennsylvania, and 
California. 

Smith began her career in 
lighting design as a partner 
with Omnia, Los Angeles. She 
then joined the staff of Black. 
Swarens, and Okada in that 
city. In 1973 she founded Lumi­
nae, which expanded in 1976 
to include offices in San Fran­
cisco as well as Los Angeles. 
She left Luminae in 1984 to 
concentrate on writing and 
teaching. 

Smith is the author of numer­
ous anicles and coauthor of 
Bringing Interiors to Light 
(Whitney Library of Design. 
1986). She has presented guest 
lectures at institutions through­
out the country. She is a member 
of lES. ASID, the Coastruction 
Specifications Institute, the 
Interior Design Educators 
Council, and Environmental 
Design and Research Associates, 
and she serves on several na­
tional committees. • 

Keep in touch 

We want Architectural Lighting to be your forum 
for lighting Lssues of all kind.s and invite your 
lcner.s on subjects of interest to our readers. 

Address your letters to Charles Linn. Editor. 
Architectural Lighting, P.O. Box 10460, 

Eugene, OR 97440-10^0 

Credit where credit is due 

Photo credits were inadvertently omitted from two 
black-and-white photographs of the Johnson Wax Ad­
ministration Building on page 49 of the February 198"' is­
sue of Architectural Lighting. Photo credit for both 
should have been given to Ezra Stoller/ESTO. 

lightscape 
group 

Hanover 
L/INTERN 

Elegant Quality in Garden, Pool and 
Patio Lighting. 
Available at most Lighting Showrooms, 
H r i n O V P T A DIVISION OF 
1 I C I I R\J ^ ^ 1 HOFFMAN PRODUCTS, INC. 

MNTERN 470 H I G H ST H A N O V E R PA 17331 
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A Revolutionary New Lighti 
Concept ^ ^ ^ - r ^ 

m 
4 

Now you can be more creative with f luorescent l ighting than ever 
before with THE BLADE'^ from H.E. Wil l iams. The metal louver 
and di f fusing overlays in conjunct ion with the EP Troffer produce 
high-cut-off l ighting that is eye-pleasing as well as versatile. THE 
BLADE""^ comes in black, bronze, white, off-white or silver; each 
color takes on a different character when used with your choice 

of warm or cool white f luorescents. Let your 

d e s i g n c r e a t i v i t y run wild. 

H.E. WILLIAMS, INC. 
Dedicated to Excellence in Lighting 

831 Fairview Ave.. Box 837, Carthage. MO 64836 
417-358-4065 
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J O I N T H E Q u e s t 
FOR 

E n l i g h t e n m e n t 

Archilccliinil Lighting is looking for pnict icai , 
prohlcm-soK ing articles that w ill help lighting 

professionals to meet commerc ia l , industrial , and 
institutional lighting challenges. 

(iet a copy of our ( iu idc l incs for . \uthors or 
Project Subtnission duide l ines . O r write to 
Charles L i n n . Editt>r. for more information 

859 \X illamette Street 
Eugene. ()R9--K)1 

(S03).^4.-^-I20() 

A R t H I T t C T L R A L 

• From the Editor 
Nothing breaks this editor's heart Mke having another 
magazine publish a story his magazine is working on — 
Jimmy Olsen of the Daily Planet used to call it " getting 
scooped." The consolation prize is getting the chance 
to see what the other guy did and trying to do it better 
— if the magazine hasn t already gone to press. Trying 
lo he first is part of the job, but if one isn't careful it 
can become a paranoid, fanatical obsession. 

That's probably why I broke out into a cold sweat last 
month when 1 .spotted a cover blurb on the latest 
\ational linqiiirer: " Lighting Affects You in Ways You 
Never Knew. " Insult compounded injury when a quick 
perusal of the tabloid article in question (I wouldn't 
actually bu\ a copy) revealed that an author I've been 
courting for an article on lighting and behavior was 
cited as an expert consultant for their article. Horrors! 

I siialK when the competition scoops my magazine, I 
feel disappointed, but at least I know I'm on the right 
track. After all. Time and .Xei/su eek cover a lot of the 
same stories every week, and occasionally even have 
the same folks on their covers at the same time. But 
this \\ as different. .Suddenly, Architectural Lighting 
was going head-to-head with the rag that has the 
" largest circulation of any paper in America." 

My fingers trembled as I dialed the expert consultant. 
What about credibility?' Would my readers feel I had let 
them down? 

Not to worry," said he. " It wasn't the practical sort of 
information tliat goes into Architectural Lighting 
anyway. I don't think very many designers wi l l be able 
to make design decisions based on that information — 
at least I hope they don't." At once I felt redeemed. We 
could still do a better job of publishing his article on 
light and behavior. And maybe some of my readers 
didn't catch all the coverage in the Lm/n/rer .Via} be 
only a few of them did. Ma> be I 'm the only one 
w h o did. 

.\s I write this editorial. I still feel confident that we're 
on the right track. After all. the Sational Enquirer is a 
fairly accurate barometer of what people care about. 
The adjacent blurb on the very same cover read, 

I xpert Reveals Six Ways to Help Win (iet a Rai.se. " 
.Maybe I should have bought a copy after all. But no — 
I'd have lo have real practical information about that! 

(.harles Linn . AIA 

Archiiaiural Liuhimn March l")K' 



Letters to the Editor 
Inconsistent labels 

For the second time your magazine has hit the mark and 
filled a need. Congratulations on another superb issue! 

Found one error; on page 56 |Januar\ 198"'] in the text under 
the photograph of the F4()'ri2CW/RS fluorcseent lump. The 
text states •"40 is the nominal length in inches " of the lamp. 
The lamp shown has a nominal length (including lamp-
holders) of 4 8 inches. The 40 in this ease represents the 
wattage of the lamp. In some eases, such as a slimline lamp, 
the designation does indicate the length — F48T12/CW — a 
39-watt single-pin lamp, which is not a bipin lamp as shown 
in the illustration. Such is the inconsistency of man-made 
designations! 

Again thanks for filling a need. 

Robert R. Wylie, PE, FIES 
Illumination Consultant 
Dan vers, Massachusetts 

Informative, but confusing 

I enjoyed reading the informative article. 'The Parts Depart­
ment." by Sidney M. Pankin [January 198~1 concerning tluo-
resccni lamp sources: however, without writing a major 
dissertation, I would like to point out to your readers an 
error (or erroneous assumption). 

It concerns the lamp recognition symbols detailed under the 
photo on page 56. The lamp shown is an F40T12CVC7RS, 
which is a rapid start (preheat) type of lamp, and in the case 
of all preheat type lamps, the ' "40" denotes nominal u'atts. 
not nominal length. Please don't confu.se the nomenclature 
of rapid start lamp sources with that of slimline. 

Keep the informative articles coming. They are interesting. 

Gordon Smart 
l-ngineered Lighting Specialties 
Little Rock. Arkansas 

These writers are absolutely right. We should have used a 
picture of a slimline (one-pin) type lamp. Although the 40 
designation indicates nominal length for slimline lamps, it 
indicates nominal watts for rapid start lamps. Interestingly, 
lamp manufacturers continue to use the F40 designation for 
energy-saving lamps that consume only 32 or .38 watts. So, 
40 stands for watts sometimes — and sometimes not. Still, 
without exception. F40 rapid starts will fit into 4-foot fix­
tures. The same is true for F30s; they will fit into 3-foot 
fixtures. If you're looking for 4-foot slimlines. however, 
look for an F48. We apologize for the confusion. 

The Editor 

LUMINARIES 
I L L U M I N A T I 
ARCHITECTS 
D E S I G N E R S 

A r c h i t e c t s a n d D e s i g n e r s : 
Share Nour solution to a lighting problem — large 

or small. Get Project Submission 
(luidclincs by calling iSO.Ai 1200 or writing 
for more information about spotlighting \our 

work in Architectural I ightitig 

8S9\X illamette Street 
laigene. OR 9--4()i 

I SU M 3-1 .^-1200 

A R e n I T 1; C T L R .\ L 

The Traditional Luminaire 
of Battery Park City 
Sentry SBP luminaires stand along the Hudson River Esplanade 
of Battery Park City, evoking past eras to contemporary New 
Yorkers. At night the SBPs become energy-efficient H.l.D. 
light sources that extend the Esplanade's usefulness well 
into the evening. Indestructible polycarbonate globes make 
them virtually vandal-proof. Available with New York 
Type B or other suitable post Write or call 
for information. 

Sentry Electric Corporation 
185 Buffalo Avenue 
Freeport, New York 11520 
516-379-4660 Circle 9 

. \rctiiicciiirjl Lighting. .March 198" 



STATEMENT: COMMERCIAL 

The great open spaces, 
where light is 
managed by louvers 

Project: Sl i h i r i i i i n , d i x M i W r s i 

Lite Ikiiklinji 
Location: C PICI-IIW I >• i d \ i l l . i ; . i c . 

(Colorado 
Architects: W/.MII ( iroiip. 
inc. 
Interior Photo: Bill l.cnikf 
Exterior Photo: l.anian LS: 
Ass( )(.• 

Itisialling .1 4(1 tool h\ 22S-l"()oi 
nonli soiiih single -slope sk\ 
li.uhl in ihc cTtniT ot a l)c-ti\i r 
area oH"icc' buildinji >oiinds like 
an H\.\(. headache Nev erthe­
less, Super Sky Prodiiels eni;i 
iiii rs were nol worried ahoui 
eonneetinji two olfiee w ings ol 
the (ileal Wesi Lite Biiildinf; 
with a skv light to form a Nolar-
iuni .\ll ihai would be rei|iiired. 
they reasoned, w as an adjusia 
hie lenesiration system. 

But therein la\ the ruh Iradi-
tional approaches to fenestra­
tion — sun shelv es and batlles, 
for example — seek to opiimi/e 
I he use orshadinji dc\ ices that 
an- c aiibraied lo some point in 
the Sim's seasonal cycle. Thus, 
a sli.iile might Ix' set lor opti­
mum use on June 2 1. The sun, 
howev er, does not stay |iut. 
The sun s aliiiiitle and a/imiilh 
angles are eonstantly changing 
but are the same, lor example, 
in lunc and Seplember — sea­
sons w ill) drasticallv dilTereni 
ll\.\< loads 

\ariable fenestration controls 
w ere ihe solution, and this w .is 
w here an automated daylighl-
ing system came into play. 

\ scries of louv ers on the 
skylights turn in response to 
lighiing conilitions; ihe sun's 
[losiiion, sensor readings inside 
and outside the building, and 
thermostat readings The con­
trol console, in iiirn, is inie-
graied into ilie Iniililmg's en 
ergy managemeni computer 
|X-rmitting seleciion of a v arictv 
of Operating opiions. 

These opiions include auio-
maied shade irai king, w hereby 
ihe louv ers block out direct 
sunlight but allow cool, re-
tlecled light to enter the solar­
ium. Automated light intensity 
is achieved as the interior light 
level is repeaieillv compared iii 

an adjustable set point, anil the 
louver blatles move to mainiain 
the desired lev el. In this mode, 
when daylight falls below the 
determined level, the system 
can automatically sw iich on as 
main as three lighiing circiiils 
\\ hen direct sunlight is desired, 
the louvers iraek ihe sun with 
their blades pointed edge-on so 
that all the sunlight can enter 
the building — for example, 
w hen heat gam is needed 

Two additional features of 
the louver system make il 
particularly applicable tor the 
solarium. The louvers can be 
closeil at night, their edges 
overlapping to torm a continu­
ous surface. The closed louv ers 
form, in effect, a ihermal blan 
ket that rellecis heat back into 
the building. 

A second advantage hir the 
solarium is the louvers' snow-
dumping capabiliiy \\ hen 
snow reaches a predetermined 
level on the closed louvers, 
they open and close rapidly, 
dumping the snow on the 
warm skylight and promoting 
melting The louvers them­
selves can bear quite a bit of 
weight 

Less eas\ to c|uantily but no 
less an as.set is the aesthetic 
value of the v ariable fenestra­
tion system. Because the angle 
of the blades is nev er the same 
from one hour to the next, the 
s\ sum i.ikes on ihe appearance 
of a living skin ov er the build­
ing. I he value of the lenestra-
lion is ihai it can change, and 
ihe user can control it • 

I (ir finu/in t nifonmilioii. see l/w 
Mdniifdcliiivr Credits sei liaii on 

.Aritiitciiiiral Lighiing. Wmh l')K" 



THE BRIGHT IDEA IS AN IDEA 
THAT WORKS 
It is officially called the Specular Silver 
Optical Reflector (SSOR). By installin}; 
the hi}^h performance retrofit reflectors 
in your buildings fluorescent l i f f h t fix­
tures, the fixtures can he de-lamped by 
50% without . s /^n( / icanf reduction in 
light levels. As a result. T h e B r i g h t 
Idea provides important benefitN j'or 
your huildini^s needs. 

• 40 to 50 percent reduction in 
Ii{:;hling energy bills 

• Lighting maintenance cost reduc­
tion (50 percent fewer lamps and 
ballast to replace) 

• No significant reduction of light 
Inrl.s 

• rixturr illumination uniformity 
• Glare control and reduction 
• Improve color rendition 
• Building cooling s}'stem load 

reduction 
• Uiii\^cr light Ji.I ture component life 

(lower fixture operating 
temperatures) 

• Assured reflector reliability and 
l(ingc\-itv 

THE BRIGHT IDEA IS SIMPLE 
Ma.i iinum Technology has engineered 
the highest performance reflector. Tlie 
specular sili'er optical reflector consists 
of a .-ipace age silver film that is bonded 
to .0Z5' aluminum material creating a 
highl}' njlcctivc mirror. Unlike polislwc! 
mctnls: the sihrr film detnonstitilrs 
supcrioriti- in reilectixit}' becau.sr it 
reflects 96% of incident light. 

IVhen The Bright Idea is in.stallcd in a 
fluorescent light fi.vtiirr. the light is pre­
cisely rrjhrled hack into the work area 
rather than being .scattered by the alu­
minum or white metal surfaces found 
inside most fi.vturcs. 

BEFORE 

1̂  
AFTER 

O ^ O O 

THE BRIGHT IDEA IMPROVES 
LIGHTING EFFICIENCY 
.MiLi imiim I'rclinology manufiwturcs 
T h e Br ight Idea ^ r almost all types of 
fluorescent luminaires, new fixtures as 
well as existing fixtures. Over 1.000 cus­
tom designs have been produced for a 
wide range oj'customer applications. 
Howei'er, tlir most common fi.vture is the 
standard 2x4 foot luminaire. Let's 

examine how T h e B r i g h t Idea improves 
efficiency, througli watUige reduction. 

2x4Fix t i i i v B<-rore AfU-r 
ConipontMilN Kftrofl l R r l m n i 

*/arrip.s MYjff.s m F40W ItiOW tZ) r40W HOW 
*bulliL-it MutUs IZI Hallaxt :unv 11) Hnlln.st J . IM ' 

V)t<il watts i;)l)W SSIV 
TbtuI wiitt.s .-iat'etl .V.IU' 

By installing T h e B r i g h t Idea 5 0 % of 
the lamps ami ballasts are removed 

from tlie 2x4 luminaire, thus improving 
(•I'f'ii tcnc]' ol'thr I'n tufi: :\\'tiilahlc p}\i)tch 
metric testing demonstrates tlie 
improved efficienc}' as well as tlic 
impressive light level performance. 

FIXTURE 

A Standard 2x4 foot fixture with 4 lamps 

B Standard 2x4 foot fixture with 2 lamps 

removed and T h e B r i g h t Idea 

CStandard 2x4 foot fi.vture with 2 lumps 

removed 

THE BRIGHT IDEA IS A QUALITY 
DESIGN 

Maximum Ttchnology utilizes computer 
allied design (CAD) teciinitjues to 
engineer tlic liighest perfiyrmance reflec-
f n r design Jor your fi.i litres. Once the 
design is determined, the reflectors arc 
mttniijactitrcd in Mtu imum 'Iir}inolog}''s 
25,000 .square fool modern production 
facililw 

Sophisticatcil conipiitcr contri)llcil fabri­
cation equipment insures the cwcurac}' 
and quality of the irfleclors. The quality 
control department demands ±'/z° angu­
lar accuraa'and ±.005' dimensional 
accuracy, because the slightest variations 
iti angle or dimensions can change reflec­
tor peifonnance. 

Maximum ll'chnolog}' maintains ii large 
inventory of raw materials as well as 15 
cimiputer controlled machines In produce 
up to 100,000 reflectors a week. 

THE BRIGHT IDEA IS 
GUARANTEED 
Your building, like }'our business, is 
ilifferent from any other. 7?> accommo-
ilate these differences, a comprehensive 
L i g h t i n g App l i ca t ion A n a l y s i s (.s 
recommended to determine the value you 
will receive from installing The Br ight 
I d e a . 

/\ no-charge walk-through e\'iiluati<m of 
your facility is the first step. You will 
receive a written quotation, financial 
proposal and energy audit. Upon your 
ucccjnance, an evaluation test area 
within your building is designated. This 
will allow your personnel to experience 
the benefits of the s\\slem 
til he e.rpected throughout your facility. 
A design team determines the e.vact 
siiecificntions required for each fixture to 
produce the best results. Once installed, 
either h\' Ma.vimum 'U'chnology or b\' 
\'itur crew, the swslem requires no sjurial 
maintenance or cleaning. Maximum 
Ilrhnology u n r o n d i t i o n a l l y g u a r a n ­
tees the product and installation in 
w r i t i n g . 

Most inslalhilions are completed during 
off-hours, so there is no intrusion during 
niinnid business hours. 

THE BRIGHT IDEA PAYS FOR 
ITSELF 
rhe installation q^The B r i g h t I d e a 

provides dramatic energy savings such 
that the im-eslment usiisall}' pays for 
itsel f in less than 2 years. In atidition, 
energy credits, lax incentives, local util-
it}' rebate programs and other incentiws 
may provide additional savings. 

Maximum ll'clinology Tinancial Corp. 
nfji'rs an exciting financing progriini. 
Based on documented energy .savings. 
T h e Br ight Idea can be installed in 
your building w i t h o u t a d o w n pay­
ment o r cash outlay. The fixed 
monOily payments can be funded com-

forlubly from energy sa\'ings. 

THE BRIGHT IDEA HAS BEEN 
APPROVED 
This is a patented system that is U.L. 
list I'd (for safety), and approved by 
iifihiing Sciences. Inc. (for improved 
lighting of various fluorescent fixtures, im­
proved vision, operational characteristics, 
and photometries). 

Over 100 major facilities have been suc­
cessfully retrofitted with T h e B r i g h t 
I d e a . Customers include: manu facturini^ 
facilities, offices, banks, institutions, 
stores, assembly plants—in large, 
medium and small buildings. Complete 
cit.se histories and documented test 
resiills are available for your review. 
Call today and gel T h e Br ight Idea! 

MAXIMUM 
TECHMOCOGY 

no liuiitstriiil Wai' 
Bri.sbane, CA 1)4005 
1415) 4HS-2.'>li() 

tti/i-iif 4:i:iii.';ril Olhrr ixilmt itriidiiif! iiiiidiii ta 
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STATEMENT: COMMERCIAL 

Compact fluorescent 
lamps stand in for 
jewels around 
chandelier rim 

l l i n m - W i l l i 2 i n c h - l o n n 
S l o M c i l l i n k 

PI L u m p 
nii iNtormcT 

S l . : i n i p 

. - i n c h - c l i a i i i f i c r 
H o l e s w i t h 

N i ' o n r c n c ( l a s k c l 
i n c h C u b e I o i i \< . - i 

l U i ( ) \ c i i a \ 
mil w 

A I V l . a i n p 
O p a l ( i l a s s ( o n e 

Projec t : ( ) |TK L-- ' il (IriHin-
Baca 
L o c a t i o n : New Nnrk. New York 
Light ing Consu l tant : j c n y 
Kuj ikT ,\,ssi)ciatc.s 
Arch i t ec t : I ' . i u l scu.il - X v ^ K laics 

" The architect came to us .UKI 
>aiil. We don't have a whok-
lot orni()ne\ to >pend on thi?« 
space, hut \\ e want to make a 
hi!.̂  impression with the lijjlii 
ing." ' recalls hghtitig consul­
tant jerry Kugler Paul Se^.il 
\ss()ciaie> w as renovating 
tenant office space in a Manhat­
tan huildinji occupied hy (iriffin 
H.ic.il, an advertising agcnc\ 
w ith accounts in the toy husi-
ness 

• These were a group ot 
creaii\ e people w ith a sense nl 
humor, " Kuglersays. Segal 
asked Kugler's firm to dcMgii 
energy-efricieni, relatively 
inexpensive custom lighting lo 
complement the architecture 
.mil iiiease the client. 

Tile reno\ ated building had 
12- and 25 loot ceilings — 
enough room. Kugler decided, 
lo hang a thin-profile chande­
lier He liked the idea of a nar­
row Ia\ er of lamps sandw iched 
between two Hat disks — a 
design he'd seen m maga/.ine 
and hook illustrations from the 
193()sand 19»()s —buthe 
w anted lo replace the tradi­
tional incandescent lamps w ith 
compact Iluorescents. 

"I noticed thai in the hisior\ 
of chandelier making, one idea 
w as the notion of jew els in the 
side-, faceted like cut crystal. 
We w eren't going to do an\ 
thing literal like that, we had a 
hiidgcl of just under SSOOeach 
lor the chandeliers."' Kugler 
sa\ s "So I began lo do a w agon 
w heel of PL, lamps and then 
thought, w ell, the ends of the 
PI. lamps could be the jew els if 
1 can only find a w a\ to poke 
them through the rim. I'inally. 
it came dow n to a simple hinge 
and w ing nut — you slide ihe 
lamp back and sw ing it up for 
relamc)ing " 

Kugler s|-)ecified two la\ -in 
pieces of perforated steel to 
form the upper surface of the 
chandelier. The w hite-paimed 
steel rellects most of the light 
dow nw ard and allows some 
through — just enough to 
reveal the ornamental stem 
mechanism and to cri.-:uc- a sofi 
glow on the ceiling. 

On the bottom. Kugler 
wanted a disk of relatively low 
brightness to contrast w ith the 
points of light around the rim. 
To achieve the right balance, he 
decidetl to experiment w ith a 
pr()tot\ pe "We actually de 
sigiH cl into our draw ings ihe 
idea that there would be a 
mock-up in w hich lou\ er luaie 
rial w ith an o\ eriay would be 
replaced with different iy|")es of 
textured glass,' Kugler s.i\ s As 
it happened, the original lou\cr 
design worked best. 

The final element Kugler 
chose was the opal glass cone 
that recalls the brightness of 
the lamp tips, Because custom 
glass would be too expensi\ e 
for a project of this size, Kugler 
searched through catalogs for a 
standard piece that would 
match Ihe shape he had in 
mind. He found w hat he 
w anted in a catalog of finished 
luminaires: the manufacturer 
was w illing to sell the glass 
cone as a component. 

.\ custom manufacturer 
fabricated the spun-steel rim 
and central housing, built the 
mock-up model, and produceil 
the entire set of chandeliers 
w hen the mock-up w as 
appro\ed • 

Par /Jiodiicl iiif<>riinili'>n. sec llw 
Miiiiitfin liirrr ( rctlifs section on 
page ~0. 

Ariiiucciiinii i.icliimi;, .Mjrcli l ' )K' 



QUALITY 
FOR LESS 

7. 

2. 

3. 

4. 
5. 
6. 

Six Reasons Why You Enjoy Doing 
Business With Ruud Lighting, inc. 
You receive personalized service. 
Our trained Customer Service 
personnel and Application Engineers 
are available to assist you in proper 
ordering and applying Ruud Lighting 
fixtures to your projec ts. 
You get the best product with a one 
year quality guarantee. Every 
product is fully computerized tested 
to assure trouble-free operation. All 
products are manufactured with the 
highest quality materials and 
manufacturing techniques. 

You get the best price. The best 
price is made possible by selling the 
highest quality products direct to the 
electrical contractor or electrical 
distributor. In fact, the more you buy, 
the more you save with our 
cumulative volume discount. 

You get fast delivery. High inventory 
levels and flexible manufacturing 
techniques assure the best possible 
delivery. 

You have 30 days to make up your 
mind. Our no-risk Sample Order 
policy assures you of guaranteed 
satisfaction. 

You may call our Application 
Engineers for layout <^istance or 
technical information. 

Canopy Lights 

InduslridI Lights Security Lights Parking/Roadway Ughls Coinpail Lo Bay Lights Floodlights 

RUUD 
LIGHTING 
Quality for Less Jjl/lJ^d CALL FOR FREE CATALOG 1-800-558-7883 

In Wisconsin Call 414-886-1900 
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STATEMENT: INDUSTRIAL 

Block diagrams — making 
an atrium into a 
showcase 

P r o j e c t : Bcsscr World Head­
quarters 
L o c a t i o n : Alpen.i. MK lugan 
Projec t Manager a n d De­
s igner: Bruce 1-:. Johii.son, AlA, 
Innovat ive Design, Inc 
Photos : i^riicc 1-. lohnson 

The Bes,ser World Headquarters 
building in Alpena. .Michigan, 
houses the world s largest 
manufaciurer of machines tor 
making concrete block. The 
company quite naturally 
wanted lo incorporate concrete 
block into the design of its 
headquarters. I he climate of 
Alpena, however, precluded 
extensive exterior displays — 
few clients w ant to take out­
door tours w^hen the tempera­
ture drops below freezing 

The obvious solution w as to 
take the concrete block in­
doors. .\rchitecl Bruce li John­
son, AIA. went one step further 
and created a show case atrium 
It incorporates a gardenlike 
selling, ample opportunities 
lor using borrow ed light, and a 
fenestraiion system that sup­
plies abundant light for plant 
growth and energy efficiencv 

A key design element was the 
useof a barrel-vaulted, insu 
laieil, translucent fiberglass 
panel system for skylighting 
I he panel system was used in 
the south w all of the atrium in 
combination with a series of 
window s gla/ed with low-
emissivity glass. Johnson 
wanted as much beam sunlight 
as thermally possible for visual 
contrast in the more evenly lit 
work areas and to create 
shadows that highlight the 
texture of the concrete ma­
sonry 

In addition, the atrium is the 
central area for all horizontal 
and vertical traffic, so enhanc­
ing the area with daylight helps 
promote employee interactions 
in the atrium, Johnson points 
oui "In that severe winter 
climate, the atrium is v cry 
important to give the compa-
n\ s emplov ees not only a 
source of light but also a source 

of relief from the w inter cli­
mate. " Johnson says 

An ancillary benefit is that 
offices adjacent lo the airium 
are able to borrow light from 
w indow s ;ind glass doors 
Johnson explains. "The stan­
dard of fice width is only 32 
leei and, in some cases, thai s 
Irom the outside wall lo the 
atrium, so workers get plenty 
of light into the middle of the 
building," 

Abundant light in the atrium 
also gave Johnson an opportu­
nity tor creative design in the 
firm's conference room, a 
second-floor area that presents 
a curved, glass block surface to 
the atrium 

Paths in the airium are lighted 
by a series of bollards that are 
activated by the same sensors 
that control the exterior lights 
The bollards come on when ihe 

exterior lights do. but they 
operate at low levels of inten­
sity lo deflne the walking areas 
and accent the w ater The 
design effect is lo ensure ade­
quate ambient lighting w ithout 
distracting from the interplay 
of concrete masonry, colors, 
tones, and textures in the foli­
age, an application for w hich 
bollards are w ell suited 

The gardenlike atmosphere 
of the atrium and the abundant 
daylight it prov ides also have 
a |isychological advantage: 
"1-specially in the Alpena cli­
mate, "Johnson savs, "they 
have a lot of days that are dark 
w hen workers arrive at their 
of flees and are dark when ihev 
leave. At least with the atrium, 
workers have a sense of the 
passing d a y . ' • 

l iir product in/ornuilion. sec the 
Manufui lurvr ( rvdits section on 
pa^e -0. 
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Only Brael & Kjaer brings 40 years of 
precision measurement experience to ligiit. 

Precise illuminance measurements are 
much too important to be taken lightly. And the qual­
ity of your measurements can only be as good as the 
equipment you use. 

For precise light measurement applications 
in the research laboratory, factory or field, Bruel & 
Kjaer's 1105 precision photometer is the instrument 
of choice. 

Its broad range of perform­
ance features make it the complete 
precision photometer. Features like a 
0.001 to 200 k lux measurement range, 
linear averaging times, peak level 
detection, a variety of illuminance 

adapters, and an IEEE interface. 
And. our precision photometer is just one 

member of the Bmel & Kjaer family of light measure­
ment products. B & K also offers the Type 1100 
Contrast Meter and Type 1101 Luminance Meter. 

For critical illuminance measurements that 
affect health, safety, productivity and comfort, put 

Bruel & Kjaer's 40 years of precision 
measurement experience to work 
for you. Doing it any other way could 
leave you in the dark. 

Contact B & K now for 
complete information on measuring 
light 

Bruel & Kjaer Circle 12 

Bruel & Kjaer Instruments, Inc. 
185 Forest Street, Marlborough, Massachusetts 01752- (617) 481-7000-IVVX; 710-347-1187-FAX' (617) 485-0519 

MA-617-481-7000Exi 139, NJ-201-227-6100.1(tt)-301-948-0494 GA-404-951-0115 MI-313-522-8600, IL-312-358-7582, TX-713-M5-Q167, CA-714-978-8066, CA-415-574-8100, WA-206-6251112 



STATEMENT: COAAMERCIAL 

TVC, where Madison Ave 
goes to watch more 
than TV 

Projec t : T \ (" X'idco 
L o c a t i o n : New York ( i i \ 
Light ing D e s i g n e r s : Ralph 
Poicntc and Tom Kos/.alka. 
Ral|->h Potcntc. I .ul 
Photos: Mark Ivo^s Phoingrapln ' 

When you ' re p a y i n j i SSOO an 
hour lo w ateh T \ . ihe last i h i n j ; 
you w ant is d is t ract ing glare 
A n d that can he a p roh lem 
w hen a Madison Avenue o f f i c e 
sends an aceount exec to the 
r \ (. i")()siproduetion videotape 
ed i t ing r o o m to oversee the 
duhh ing o f special effects f o r 
one o f the agency 's te levis ion 
commercials . 

It's a compe t i t i \ e w o r l d in 
pos tp roduc t ion , accord ing to 
Ralph Rotenie. part ly hecause 
any v ideo artist can huy the 
equipment to do top-no tch 
w ork , ( i lare on the screen 
how ever, can cost an entire 
projeet l>ro\ i d ing the amenities 
can mean the di f ferenc e he 
t w e c n gaining and losing a 
cl ient , as the ow ners o f VW. 
know \ ery w ell That helps 
exp la in w hy Potente and his 
colleague. Tom Kos/alka. lav­
ished so much care on l igh t ing 
the T V ( studio 

Cilare is most nol iccahle on 
moni tors , so the designers 
specif ied f lex ih le low -voltage 
track lights w i th .MR 16 lamps 
'I'he track lights are f i t t ed w i th 
haffles and focused d i rec t ly o n 
the edi t ing consoles w here 
editors need task l igh t ing to 
operate controls 

. \ c \ l , areas such as l l ie 
counter, w here directors must 
read scripts, and the seating in 
the hack of the r o o m u ere 
l ighted w i t h deeply recessed 
high-hat dow nlights. Their 
m u l t i g r o o \ e haffles have a 
hlack matte f in i sh , again to 
reduce glare w hile p r o v i d i t i g 
adequate task l igh t ing . 

Finally, the designers ar­
ranged t w o vertical rows o f 
chrome sconces f o r addi t ional 
amhicnt l ight . Because the 
f in i sh is h igh ly ret lect ivc and 
intense ref lect ions o f the low er 

lamps cou ld appear in the 
upper sconces, the designers 
co\ ered the t o p o f each sconce 
w i th f ros ted glass to el iminate 
ret leci ions and soften the light. 

I ' o u i i ie points out that a 
relativ ely large numher o f light 
sources are in a small space To 
ensure that each component o f 
the l igh t ing system is used to 
m a x i m u m advantage, the design 
team installed a six-zone d im­
m i n g c o n t r o l system in the 
studio, l o u r preset l igh t ing 
arrangements and manual 
o\ err ide capahil i ty give users 
l lexihi l i tN and e f f ic iency in the 
ed i t ing r o o m , w hich is used hy 
ho th large and small groups. 

The first preset l i gh t ing 
mode accommodates small 
groups s i t t ing at the counter 
and pa\ ing a t tent ion to se\ eral 
small mon i to r s w hile the large 
m o n i t o r is o f f : i n this mode, the 
hack o f the r o o m is darkened. 
In a second w o r k i n g mode, 
amhient light i shrought u\) 
slightly, hut the l igh t ing helps 
highl ight h o t h the large and the 
small moni to r s . Darkening the 
h;ick o f the r o o m and tu rn ing 
o f f the smaller moni to rs helps 
focus a t ten t ion on the large 
rear-project ion v ideo screen 
o n l y In a f ina l mode , the lights 
are on f u l l f o r rout ine tasks 
such as maintenance. 

At the T \ ' ( ; s tudio there is no 
catch light on the moni tors , 
and even though the r o o m is 
expansive, there is ample task 
l i g h t i n g w i thou t glare. Potente 
admits that the joh w as expen-
si\ e. hut the ow ners o f the TVC 
studio also hclieve thai it w as 
w o r t h every penny. • 

/•'or //rot/m l in/oniuitiOii. see (he 
Manufcii tiircr Credits section on 
/>(i}>e ~(). 
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I ne Dest investments around aren t sold on Wall Street. 
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" fluorescent 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 ^ree, you'd be losing more than S8.00 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 lED Independent Electncal Distributor 
or write GTE Products Corp.. Sylvania Lighting Center, 
Danvers. MA 01923). 

SYIVANIA OS 

\ I 

>̂MP LUTED 

I t 

Circle 13 





The best of both worlds: 
Historic luminaires 
and modern 
illumination 

I 
I 

It took more than Brasso and 
new bulbs to rehabili tate the 
l igh t ing o f the 1920 Colorado 
State O f f i c e Bu i ld ing . F r o m 
Day One, electrical engineer 
Le,s S ing l ing f o u n d himself 
i n v o l v e d w i t h the Colorado 
State His tor ical Society. The 
historians stressed visual un i ty 
as a ma jo r design objec t ive in 
the rehabi l i ta t ion o f the ~S,()0()-
squarc-foot structure, w h i c h 
had been closed .several years 
earlier because of f i re code 
viola t ions . 

" T h e y d i d n ' t want the publ ic 
to perceive the place as a 192()s 
structure that had been gutted 
and turned in to a 1986 o f f i c e 
bu i ld ing . Because the l igh t ing 
was a ma jo r element o f the 
bui ld ing 's his tor ical context , it 
was ext remely cr i t ica l to han­
dle the rehabi l i ta t ion w i t h sen­
s i t iv i ty . " says ingl ing . 

But , a t t empt ing to combine 
sensit ivi ty w i t h pract ical i ty can 
be a t r i cky bi t o f business. 
Many o f the luminaires on this 
pro jec t had been replaced, but 
no t f o r fa i lure to recognize 
their archi tectural value. They 
were traded f o r f luorescent 
strips because, as the bui ld ing 's 
use evolved over t ime, more 
light was needed to accomplish 
the tasks at hand. 

To ensure that the project 
w o u l d succeed. Y ing l i ng reba-
hilitaled the luminaires by 
repair ing and al ter ing them in a 
way that preserved or ig ina l 

A R T I C L E B Y 
< I I .M<l . i :S I . I N . N . , M . \ 

P H O T O G R A P H S B Y 
D A V I D K O S I i N B I i R C , 

features, yet made them suitable 
f o r e f f i c i en t con temporary use. 
He made certain that the new 
lamp sources w o u l d have 
greater e f f icacy and lamp l i f e 
than the or ig ina l incandescent 
sources w i t h o u t s traying l o o 
far f r o m their co lor tempera­
ture. He also .sought artisans 
w i l l i n g to w o r k w i t h h im to 
clean and rebu i ld exis t ing 

Projec t : Colorado State Of f i ce 
Bui ld ing 
L o c a t i o n : Denver. Colorado 
A r c h i t e c t s : 1,'rban Design 
C r o u p 
E l e c t r i c a l E n g i n e e r : l.cs 
S ingl ing, T o r g e r s o n ' M n g l i n g 
Associates, Inc. 

.^rchiicciiiral l.igtuiii);, .March I9H" 
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luminaircs , (o re- create f r o m 
scraich ci ther w h o l e luminaires 
or mivs in j ; componenis , and lo 
repair b roken siained glas.s. 

The luminaires were a hi t o f 
(Colorado history, having been 
custom manufac tured f o r the 
job in Denver by the Scchrist 
Vla iui lac tur ing Company. As 
was t rue o f o ther Sechrisi 
products , the luminaires were 
fabricated ot ext remely high 
qual i ty materials, w h i c h added 
to the rehabi l i ta t ion challenge 

^bu have to be as l a i t h f u l t o 
the or ig ina l as possible. In most 
cases where there u as bronze, 
f o r example, we used bronze," 

ingl ingsays . 
' Then, we had to f i n d the 

draw mgs and see what the 
or iginals really looked l ike, and 
whe the r they had been changed 
over the years Vie were p r e l i \ 
lucky o n this job, as w e were 
able to locate either the or ig inal 
architect 's draw ings or else w c 
s t i l l had one of the or iginals 
a round to w o r k f r o m , ' 

Exterior Lighting 
For th is rehabi l i ta t ion, a l l ot the 
exis t ing w a l l bracket luminaires 
were removed and cleaned; 
broken stainetl glass insert 
j ianeN w ere matched and re­
placed. The incandescent 
sources were replaced w i t h "0 -
w att metal halide 

Rehabil i tat ing a set o f t w i n 
p l i n th -moun ted exter ior tor­
cheres was more compl ica ted 

Detail of exterior torchere sboiiiii^ retrofitted metal halide 
lanil). 

The or ig ina l luminaires were 
f i t t ed w i th e l l ip t ica l globes ot 
alabaster glass joi t ied by tooled 
bronze bands at the hor izonta l 
hal t-point At some point the 
globes were replaced w i th large 
\ acuutormed plastic spheres. 
The bronze standards had been 
coated w i th flat black enamel 
to keep bronze patina f r o m 
staining the s tonework . The 
incandescent lamps needed 

constant replacement. 
The torcheres were shipped 

to a New ' ibrk f i r m that special­
izes in custom rehabi l i ta t ion 
and restoration w o r k . There . 
rhe\ w ere s t r ipped o f paint and 
cleaned and the bronze f in i sh 
restored to a light patina New 
el l ip t ica l globes were fo rme t l o l 
p()lished, \ andal resistant 
w hite acryl ic . The globes w ere 
f o r m e d in hal \ es and joined 

w i t h a hand tooled bronze 
band, as the or ig inal had been. 

The torcheres also receiv ed 
new sources: " We chose metal 
halide tor three reasons: l o l o r , 
size, and lamp l i fe These new 
"O-w att lamps have a ver\ low 
co lor temperature, about .̂ OOO 
elev;rees Kel \ i n So the\ re 
almost as w arm as incandes­
cent t he lamps are quite small, 
and so is the l>allasling hard-
w are We concealed the ballast 
right beneath the globe so it 
can't be seen Based o n a 10-
hour burn cycle, these lamps 
g i \ e about SOOO hours insteatl 
o f the "SO f r o m one o f the ISD-
w a t l A lamps they used to have 
in these f ix tures , " 

L o b b y L i g h t i n g 
The two-s tory lobby w i t h an 
arched plaster ce i l ing is i l l u m i 
nateil by a pair o f rehabil i tated 
chandeliers, t i t ted w i t h new 
lamp sources, and a large 
stained glass skyl ight . The 
or ig inal chandeliers were f i l thy , 
and much o f the cut staineil 
glass a round the l o w e r hal f o f 
the f ixtures was broken or 
missing In .New York, artisans 
care iu lh matched the glass, cut 
and he\ eled the prisms, anil set 
each in to pla i e 

We useil w hat might seem 
like an o d d combina t ion o f 
lamps," says Ying l ing , " T h e 
glass in the lower p o r t i o n has a 
greenish-yellow t in t to i t . and 
w e really w anted to b r ing that 
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Restored skylight in center of lobby- Interior of light ho.x shou'ing indirect 5()0-ivatt quartz 
Inminaires. 

out and to emphasize the con­
trasting co lo r o f the hronze. We 
t r ied incandescent lamps in this 
section, hut the co lor was too 
yel low ish, and it d i d n ' t h r ing 
out the hronze at all . ' he adds. 

">Xe w o u n d up using a 250-
wat t color-corrected deluxe 
mercury vapor lamp in the 
l o w e r section. At 5300 degrees 
K e l v i n , it does a good joh o f 
h r ing ing out the green — al­
though it isn't nearly as green 
as it w o u l d appear in a pho to ­
graph. This lamp has the added 
advantage o f long l i f e , w h i c h is 
impor tan t w hen you consider 
that these chandeliers are ex­
tremely heavy and usually get 
h roken w h e n someone tries to 
change a lamp. We should get 
ahout 2 1,000 hours o f lamp l i fe 
out o f the mercury vapor." 

A r o u n d the tops o f the chan­
deliers, clear, pear-shaped 11-
wat t sign lights were installed, 
replacing the A-type lamps used 
hefore the f i x tu r e rehahili ta-
t i o n " T h e y 're smaller than the 
A lamps and make the hronze 
sparkle in a way that w o u l d n ' t 
he possible w i t h a higher w u l l ­
age f ros ted lamp — and w i t h o u t 
the glare. Because these 130-
vol t lamps are run on 120 volts , 
the i r l amp l ife is lengthened 
considerably " Four 300-watt 
indirect quartz lamps arc con­
cealed in the top o f each chan­
delier to wash the cei l ing w i t h 
light and i reale shallow s on the 
ornate plaster cei l ing details 

'I ' ingling's second challenge 
in restor ing the lobby to its 
o r ig ina l grandeur was the 8-
f o o t by 10-foot stained glass 
skyl ight in the center o f the 
lobby. The skyl ight is at the 
b o t t o m o f what o r ig ina l ly was a 
three-story air shaft covered by 
a clear glass skyl ight . 

Neglect had taken its t o l l on 
the stained glass panels: many 
o f the glass lights were b roken , 
and the skyl ight was so d i r ty 
that l i t t le l ight cou ld penetrate 
the years o f accumulated gr ime. 
A fu r the r compl i ca t ion was the 
fact that meet ing egress and 
square footage requirements 
dictated closing the air shaft 
above the skyl ight . Plans also 
called f o r ins ta l l ing a new-
concrete f l o o r at the f o u r t h -
f l o o r level o f the shaft: that 
w o u l d e f fec t ive ly prevent 
dayl ight f r o m reaching the 
skyl ight t h rough this shaft as it 
once had. 

The skyl ight was dismant led, 
marked piece by piece, and 
t rucked to New York to be 
rebuil t . There it was cleaned, 
and new match ing stained glass 
was installed along w i t h new 
lead came and angle i r o n 
braces. Unfor tuna te ly , w h e n 
S ing l ing wen t to inspect the 
w o rk he learned that no one 
had ment ioned to the worke r s 
that the .skylight had to f i t in a 
curved cei l ing . The rehabili ta­
t i o n team then had to substan-
t ia l lv rebu i ld wha t alreadv had 

been reconstructed once. 
In the meant ime, workers in 

Denver bui l t a l ight box above 
the open ing w here the skyl ight 
o r ig ina l ly was installed. Essen­
t ial ly a small f i re-rated r o o m 
cons t ruc ted o f gypsum board 
and metal studs, this l ight box 
has a 4- foot -h igh ce i l ing : its 
in te r io r walls and ce i l ing are 
painted wh i t e . Eight 500-watt 
quartz incandescent luminaires . 
placed around the light box 
perimeter, i l lumina te the sk\ 
l ight ind i rec t ly by bounc ing 
l ight up. o f f the ce i l ing , and 
dow n th rough the stained 
glass. Four access doors , one 
f o r every t w o luminaires . 
faci l i ta te lamp servicing. 

" Y o u cou ldn ' t get dayl ight 
d o w n in to that skyl ight any 
more ," Y ing l i ng says. "To t ry 
to maintain what the skylight 
d i d o r i g i n a l h . w e decided we 
cou ld s t i l l let the dayl ight deter­
mine how bright the stained 
glass i l l u m i n a t i o n w ou ld be \Xe 
ran a pho toce l l to the outside 
o f the bu i ld ing and use it to 
d r ive a d i m m i n g system that 
controls the brightness o f the 
incandescent lights inside the 
l ight box . N o w . i f the sun goes 
under a c loud , the skyl ight 
i l l u m i n a t i o n dims as it w o u l d i f 
it w ere st i l l dayl i t . " 

Smaller chandeliers i l l u m i ­
nate the alcoves su r round ing 
the lobby. One o f these had 
been lost over the years and 
replaced w i t h a »-foot f luores­

cent s t r ip . D u r i n g the rehabilita­
t i o n , an exis t ing chandelier was 
dismant led and its bronze 
components used to make the 
patterns needed to cast a dup l i ­
cate. The stained glass insert 
panels w ere matched and bent 
t o ma tch the or ig inals . "The 
o n l y way you cou ld te l l that the 
f i x t u r e was not an o r ig ina l . " 
"S ing l ing says, " w o u l d be to 
take it apart and put a mic rome­
ter o n i t . 'The dupl icate is 
s l ight ly smaller because o f the 
recasting." 

Egress Lighting 
(Corridor l i gh t ing throughout 
the b u i l d i n g was or ig ina l ly 
accompl ished w i t h cei l ing-
m o u n t e d globe-type f ixtures 
i l l umina ted by standard .V-type 
incandescent lamps. "The 
requi rement was that these 
cor r idors be lit 24 hours a day 
f o r egress. The f ixtures and the 
w i r i n g were o ld , so the ten­
dency was to replace just the 
f ix tures that were causing 
t rouble w i t h fluorescent strips," 
said 'S ing l ing . "The average A 
lamp lasts about a m o n t h w i t h 
that k i n d ofu.se. \Xe knew that 
w e cou ldn ' t increase the w att-
agc o f the l a m p source too 
much because the o l d black-
pipe condui t cast in to the 
concrete ceilings w o u l d n ' t 
h o l d any more w i r i n g than it 
was already ho ld ing . Besides, 
w e knew that i f we put too 
br ight a source in the globes. 
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fixistiri}^ globe fixture retrofitted witb compact fluorescent 
lamps. 

Interior of renovated office space sbouing custom indirect 
fluorescent luminaires and built-in ligbt core. 

\ o n d be able to sec it th rough 
the glass, not to men t ion that 
there was l i m i t e d r o o m to 
ctmccal any k i n d o f hallasi 
Basically any high intensity 
discharge lamp source was 
ruled ou t . " he said. 

"We started to look at com­
pact f luorescent lamps as the 
so lu t ion . They cou ld give us 
the l amp l i f e w e needed and 
c o u l d also p ro \ ide us u i th the 
footcandlcs necessary f o r 
egress," S ing l ing says. "We 
mocked up single " -wa t t lamps 
and single l.^-watt lamps and 
f ina l ly settled on t w i n 9-watt 
lamps. We were able t o moun t 
them ver t ica l ly to get good 
light d i s t r i b u t i o n th roughout 
the globes w i t h o u t the lamps 
being visible. The ballast hard­
ware is qui te compact : it f i ts 
in to the recess created by the 
metal sp inn ing that the globe 
fastens to — w i t h o u t creating 
. in\ s I K H I O W , The co lor o f the 
lamps is pret ty close to incan­
descent — about 2~()() degrees 
K c l \ in . W i t h the lights on in 
the co r r idors 1-i hours a day. 
they can expect m a x i m u m 
lamp l i fe — about 12.()()() hours 
— f r o m these compact fluores­
cent sources " 

O f f i c e L i g h t i n g 
The challenge o f l i gh t ing the 
(x ) io rado State O f f i c e Bu i ld ing 
d i d not end w i t h rehabi l i ta t ing 
the vintage in te r io r and ex te r io r 
l igh t ing ; l i gh t ing also had to be 

p r o v i d e d in o f f i ce areas I'he 
requirements f o r this part o f 
the project invo lved more than 
s imply cleaning and recon­
st ruct ing exis t ing bronze and 
stained glass. In the o f f i c e 
areas, no f ixtures set a prece­
dent w o r t h y o f repealing; 
rather, there were so many 
d i f f e ren t .styles o f pendani 
moun ted fluorescents that the 
sheer size o f the co l l ec t ion 
might be w o r t h y o f recogni t ion 
someu here — but not here 

The historical society man­
dated a visually un i f ied appear-
.mcc o t O f f i c e l igh t ing f r o m 
street level outside o f the bu i ld ­
ing. The lO-foot-high ce i l ing is 
high enough to clear the w in 
dow s; S feel i n t o the rooms, 
however, the cei l ing height 
drops to H feet. 6 inches to 
accommodate new H \ A C 
equipment . Fluorcsceni l i g h t i n g 
is concealed in a cove at the 
b o t t o m o f this vert ical d r o p in 
the ce i l ing and washes upw ard 
F rom outside the bu i ld ing , it 
appears to be a cont inuous 
w bite band runn ing f r o m one 
o f f i c e to the next . 

The central part o f the of f ices 
needed indirect l igh t ing for 
\ DT use. even though the 8-
f o o i . (v inch ceilings are low er 
than is generally considered 
pract ical f o r indirect tluores-
cent luminaires. \ ing l ing 
w o r k e d w i t h a manufacturer lo 
create a pendant-mounted 
fluorescent upl ight thai pro­

vides suff ic ient indirect i l l u m i ­
nat ion and also complements 
ex is t ing archi tectural details 

"We dupl ica ted the exis t ing 
metal base that o r ig ina lb ran 
around the outside edge o f the 
rooms, tu rned it upside dow n. 
and made a metal ex t rus ion 
that matched it ." says S ing l ing 
"These pendants a l low you to 

spread the lamps out to keep 
them f r o m spi l l ing light in to 
each o ther Placing the ballasts 
in the middle and w r a p p i n g 
specular rel lectors a round the 
l o w e r half o f each tube gives a 
much w i d e r d i s t r ibu t ion o f the 
light directed upward . So the 
f ix tu res can be m u c h closer t o 
the cei l ing; in most cases 
they 're s temmed dow n only 
about 1 I inches." he s;i\ s 

"The f ixtures are on ly about 
^ inches deep because u ( 
d i d n I want to create the i l l u ­
sion w hen people walk in to the 
o f f i c e space lhat these massive 
structures are hanging dow n at 
head le\ el The p r o f i l e o f i best 
fluorescents is so t h i n it appears 
to be a series o f t h i n lines, 
rather than a large g roup o f 
massi\ e hanging structures " 
These f ix tures prox ide about 

"5 footcandlcs at task level. 
^ ingling's l i gh t ing design f o r 

the Colorado State Of f i ce Bui ld­
ing is successful not on ly be­
cause it successfully met the 
mandates o f the state his tor ical 
society, but also because o f his 
thorough preparat ion. "V ing l ing 

spent a t remendous amount o f 
t ime on research before the 
rehabi l i ta t ion and f o u n d ar t i ­
sans w ho were w i l l i ng and able 
to do the w o r k required 

Perhaps most impor tan t o f 
all was the t ime S ing l ing spent 
i n \ estigating and experiment­
ing w i t h pract ical , modern 
lamp sources that interface 
w i t h the historical f ix tures . The 
new sources p rov ide better 
ef f icacy and longer lamp l ife 
than the originals , but in e\ cr\ 
case. S ing l ing a t tempted to use 
a color-corrected source that 
w o u l d closely mimic incandes­
cent l ight , . \ l though some 
purists may argue that pe r iod 
luminaires should use pe r iod 
lamp sources, that can create 
problems. If the his tor ic combi­
nat ion provides too l i t t le l ight 
f o r contemporary b u i l d i n g 
occupants, eventual ly some 
w el l-meaning person w i l l take 
the luminaires dow n again. The 
next step is installat ion o f some 
modern fluorescent strips in 
their place By ensuring that 
the his tor ic luminaires p ro \ ide 
the i l l umina t ion that occupants 
need today, Y ing l i ng has guar 
anteed them a fu tu re in a place 
o f h i s t o r \ • 

For proilm I InJcniKilinn. sre the 
Mdniiftu turcr ( redits scclinti mi 
page ~n 
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BRILLIANT REDUCTn 
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At a mere 16.5 inches long, the new General 
:tric Biax"" 2850 lumen fluorescent lamp gives 
more spacial design freedom than ever before. 

Compared with standard four-foot F40's, it 
lets you fill 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. 

Circle 14 



The Nai ion. i l Electrical Code 
requires — as every architect 
and designer knows — that 
electrical e i |u ipment installetl 
in bui ldings be "approx ed." 
Despite \ arious misconceptions 
to the contrary, the only one 
w h o can a | ipro\ e a product or 
an instal lat ion is the bu i ld ing or 
electrical inspector in the juris 
d i c t i o n w here it is installed 

The authorit ies in that juris­
d i c t i o n can g i \ e inspectors the 
pow er lo approN e products 
hasetl on their ow n inspect ion 
For the most part . h o w e \ er, 
cities and states \r.i\e decided 
they (.lo not w ant that responsi­
bi l i ty . The i r desire to avoid 
l i a h i l i i \ suits — and large court 
judgments based on the "deep 
pockets" theory — has 
p rompted increasing nun i lx rs 
o f publ ic o f f i i ials to accept tin-
approv al labels o f independent 
testing laboratories. In fact, 
man\ ' jur isdic t ions insist upon 
such labels as the sole determi­
nant o f a product ' s accept­
abil i ty. 

It has long been standaril 
procedure, in specifications f o r 
siantlard light f ix tures , to in­
clude a sentence stating that the 
equipment must bear the label 
o l a recognized independent 
testing laboratory, such .is 

I inderw riters l aboratories 
II L i or I ; T I . Testing Laboratories 
(FTL). L ight ing designers o f t en 
neetl to ensure that custom 
f ixtures w il l meet the same 
safety standards as labeled, o f l -
tiie-shelf f ix tures , it w i l l be 
h e l p f u l , then, to understand 
just w hat the labels mean 

11 and E T L Labels 
.Many people th ink that I L and 
HTL labels are some sort o f 
evidence o f g(>\ eminen t ajv 
prox al or indicate thai the 
product is o f good qual i t \ I he 
labels really mean that t l ie t\ pe 
o f p roduct to w h i c h they are 
attached has been evaluaiei l 
aiul tesieil f o r c o n f o r m i t y w i th 
the requirements o f nationally 
recognized saleiy standards, 

Safetv standards documents 

Testing and labeling 
custom 
fixtures — 
who, how, 
why 
Peter B a l i n t . P E 

I'eler Balint is West Coast 
Division manager for FTL 
icstin^ Laboratories, hie . San 
I-1 -an Cisco, Califo ri i ia 

arc Li i r ly compl ica ted : d i f fe ren t 
requirements in ter lock in a 
mul t i tude o l w a\ s. So this 
article can g i \ e only a br ie f 
summar\ o f some o f the i m j i o r 
tant points , 

(oinponents. Fach standard 
includes a b r i e f paragraph that 
requires all components to 
meet the requirements for that 
t\ pe o f equipment . This means 
that w ire, lamp holders, bal-
hi'-is . ind other components 
must meet appropriate safety 
standards I'he cost and t ime 
i n v o b e d in testing each compo­
nent w h i l e testing a light f i x tu r e 
w o u l d be p r o h i b i t i \ e. So, wise 
f i x tu r e designers use compo­
nents that ha\ e alreu(.i\ Ix en 
investigated and " listed " or 

recognized ' b\ an approv ed 
testing laboratory. 

Wire, lamp holders, 
ballasts, and other 
components must 
meet appropriate 
safety standards. 

( ords. W i th some excep­
tions, w i r ing must be enclosed, 
usually in metal. The most 
c o m m o n except ion occurs 
w hen cords ha\ e appropriate 
jacket materials; ihe\ may then 
be unenclosed Splices must be 
enclosed 

Metal. The structure o f the 
f ix tu re must be made o f sheet 

L'. TL technician Ann Hotchkin uses the ^-meter intei^ratiin^ 
sphere photometer which measures the lif>ht output of all 
kinds oflariie lamps. 

metal o f a m i n i m u m thickness 
or an equivalent material The 
s|->ecifics depend upon f i x tu r e 
size, type o f metal , and exact 
u.sc. The absolute m i n i m u m 
thickness is ().() 16 inch. 

Glass. W here glass is used, 
the standards prescribe m i n i ­
m u m thickness and m a x i m u m 
area: it glass is temj iered , larger 
panes may be used. 

Lice parts. Terminals and 
other l i \ e parts must be inacces­
sible- to u.sers. This excludes the 
socket part o f screw type Edi­
son base Limp holders. 

Af te r a product has been 
show n to c o m p h w i t h the 
standards, the laborator) sets 
up a fo l low -up j i rogram w i t h 
the manufacturer to ensure th: i i 

all p ro i luc ts o f the same type 
w i l l meet the same rec|uire-
menis The testing lab checks 
m;mutaci i i rers quali ty cont ro l 
and manufac tu r ing techniques 
to make sure ihev can reach the 
lev el o f consistency re t | i i i re i l 
Thereafter, the testing labora-

i o r \ m.ikes per iodic unan­
nounced \ isits to the fac ior \ to 
de te rmine w hether the prod­
ucts are being m;inuLictured in 
the s.inie w ; i \ as the in i t ia l ly 
t i stetl samjile, 

(Choosing a Testing 
Laboratory 
W hen choosing ; i testing lab, 
look f o r one w i t h a f u l l range o f 
l is t ing programs f o r all types o f 
ec|uipment — not only for 
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l i gh t ing f ix tur t ' s , but also f o r air 
c o n d i t i o n i n g and other types ol" 
electrical and electronic equip­
ment . .Vlanulacturers need 
ve r i f i ca t ion that their equip­
ment meets appropr ia te stan­
dards, preferably w i t h a m i n i ­
m u m o f hassles and red tape. It 
is. o f course, essential that 
technical requirements associ­
ated w i t h the safety standards 
be r igorous ly met. There are. 
however , ways to speed up the 
necessary paper w o r k that goes 
w i t h this e\ aluation and testing. 

H o w to label custom equip-
meni o l any type, inc lud ing 
light f ix tures , i,s a special prob­
lem. The t ime invo lved in 
i n \ estigating equipment f r o m 
"sc ra tch" cou ld make it impos­
sible to meet a specific project 
deadline, .\lso, the cost o f 
i n \ estigating a piece o f equip­
ment is usually spread over a 
manufacturer 's entire produc­
t ion o f that equipment — 
w hether that involves hundreds 
or mi l l ions o f pieces. Thus the 
cost per uni t is relat ively low 
compared to the uni t sale price. 
It is economica l ly p roh ib i t i ve 
f o r a small number o f custom 
f ix tures to bear the entire C O M 
o f such an invest igat ion. 

A testing lab can p ro \ ide the 
cus tom f i x t u r e manufacturer 
w i t h a special procedural guide 
o u t l i n i n g the condi t ions under 
w h i c h to manufacture the 
p roduc t . .Some factors the 
laboratory may consider in­
clude test results o f past design.s 
and the lab's fami l i a r i ty w i t h a 
g i \ en manufacturer 's capabili­
ties in design, manufactur ing , 
and qual i ty con t ro l , >X'hen 
certain basic cri ter ia are met, 
the testing procedure may be 
less t ime-consuming and costly 
than it cou ld be f o r a total ly 
lu w product , \ manufacturer 
can then proN ide a labeled 
cus tom f i x t u r e 

Today's h ighly compet i t ive 
design .scene requires more 
than s imply p i ck ing a light 
f i x tu r e out o f a catalog, li) 
emphasize the uniqueness o f a 
space, architects and l igh t ing 

designers increasuigly use 
custom-designed f ixtures — 
w all lights, chandeliers, and 
any number o f other possible 
conf igurat ions 

Balancing Beauty and Safety 
In the excitement o f f i n d i n g the 
r ight design, it is also important 
to attend to such mundane 
considerations as safely, FaultA 
w i r i ng in light f ixtures is a 
major cause ol tires and the 
l iab i l i ty i nvo lved can be stagger­
ing. In a stud\ o f .^"'^ store 
fires w i th ilamage exceeding 
SSOO.OOO — and in w h i c h the 
cause o f the fires could be 
determined — .V» percent were 
caused b\ elecirieal equipment 
arcing overloaded due to me­
chanical failure or ma l func t i on 
In this caiegorv s2 percent o f 
the causes w ere f ixed w i r i ng in 
the buildings, and 26 percent 
were light f ixtures That is, 9,4 
percent o f the fires w ere caused 
b\ arcing in light f ixtures The 
designer w ho u anis to avoid 
taking imtiecess.u"\ risks in the 
product l iabi l i ty area should 
w ell consider the reciuirements 
of product salety 

Safety considerations need 
iie\ er si i t le creative design. 
Such design, how ever, cannot 
ignore safety. If a f i x tu r e is 
alread\ designeil before some 
one know ledgeable . iboui 
safety criteria becomes in-
\ () l \ ed w i th i l , redesign can be 
a very frust ra t ing experience 
Manufacturers i i n n b e d w i t h a 
saleiN list ing program usually 
have the expertise necessary to 
g i \ e designers he lp fu l guidance 
in the early design stages Thus, 
safeix can be incorporated in to 
the design w i thou i compromis­
ing its creaiix e aspects. • 

/'/, sidiultirels niciy he (ihtdiin'cl 
(for a fee) from I lulcrirr iters 
Iiihonitorics. i.o" I'fin^sten 
R<iad. \or!hhrn,,k'. II. (UlOdJ. 
1^12) 2'2-HH()() The standards 
arc freqnoitly ra ised, so the 
coiii/iaiiy offers a suhscriptitni 
service that keeps siihserihers 
up to date on all revisions. 
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Light 

Light ing sohi l ions in the 
env i ronment are in three-
dimensional spaces. Publica­
tions d e \ o t e d to l igh t ing issues 
— electr ical o r day l igh t ing — 
try to b r ing ihose spaces to l i fe 
in two-d imens iona l approxima­
tions o f reality. They are. how ­
ever, at the mercy of photogra­
phers w ho are. in tu rn , at the 
merc\ o f f i l m and camera 
l imi ta t ions Light ing and design 
profession;!Is w l io understand 
the l imi ta t ions o f photogra­
phers' and magazines' presenta 
(ions .ire bc l l e r ;ibU- to e\ aliiaie 
the acciir;ic\ D I photographic 
rendi t ions 

s, camera, 
magic make 
architectural 
photography 

Michae l l l r b a n e k 

Mike I rliiinck is an archilec-
liiral phdidgraphcr based in 
O/ai. (.(ilifornia. 

Photos: .Michael 1 i lx inck 

The relat ionship betw een 
photographers and archi tecture 
and in t e r io r design i n \ o l \ es a 
serious ob l iga t ion . The photog­
rapher is responsible f o r the 
w a\ people — perhaps thou­
sands of people — \ iew an 
en\ i ronment . The spaces are 
more than buildings and rooms; 
they are f u n c t i o n i n g w o r k s 
o f art. 

I'he images born o f the rela­
t ionship betw een archi tecture 
and f i l m are impor tan t . The) 
o f t e n conta in technology and 
design that others can adapt 
and expand upon, f u r t h e r i n g 
the art o f env i ronmenta l design 

and thus the qual i ty o f l i fe . 
These images are cr ; i f led 

w i t h photographic tools that 
are at once magical and f ra i l . 
The pictures are not l i teral . The 
f ina l p r in t or transparency is a 
two-dimens iona l analogue that 
can approximate reality, en­
hance i t . or expose and magnify 
its blemishes, 

That f i l m w orks at ; i l l is 
magic. The impor tant th ing to 
remember is this: becau.se o f 
the frai l t ies o f f i l m and the 
l imi ta t ions o f the p r i n t i n g 
process, it is o f t e n necessary 
f o r the photographer to nuinip 
ulate reality in order to appro.x-

Tbe lighting for this photo is both dranu/lic and real. The 
streaking taillights arc real, just not the n a y the eye sees them, 
liecaiise the stucco part of the building dm the right side of the 
photo) rec/uired additional lighting for this picture, tlje 

50 Arthi iniural \ March I'lK" 

photograf^ber used a hand-held quartz spotlight. \ote the 
green hue from interim- fluorescents slnucing through the 
u ind(ju s and door .Architect. Darid .Milazzo. .MA. 
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Daylighl fihn recorded this subject — lit mostly with tungsten 
lights — at just the right nionienl. .\ote the kitchen uindous 
on the loirer lei cl. right side. The draperies mask the many 
cool irhite flnorescent tubes, prefenlin^ the film from 

' seeing ' them. The icater. howet'er sees the tubes and trans­
mits the green cohn- in its reflection. Building designer. 
Dai id Huffman. Interior designer: Kdlherine /oz/cs Griffith 
ASID. 
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A compromise exposure: no culditional lighliiiii was used. 
The clerestory is a little too ' hot.'' and the carpet is a little too 
dark. Architect: Scott Tllinu ood: AIA. 

The incandescent track lights are the best lights in this scene, 
but turning off the flu orescent s would record a "dead" 
lumi)uiire. .Although these tubes were corered with filtration 
material, they still bare a green cast in the photo. Architect: 
John Kulwiec. ALA. 

in/ale reality. 
The camera itself is a faci l i ty 

that joins the t w o operat ive 
entities in photography, lens 
and f i l m . Each ent i ty is l imi t ed 
in its o w n way, 

( I C S can expand or com­
press a .scene. A famil iar com­
ment is, "(iee. the r o o m looks 
so much bigger in the photo­
graph." This rarely results f r o m 
a photographer 's intent to 
dccei \ e. deneral ly . the lens 
chosen is dictated by the subject 
and the locat ion available in 
w h i c h to place the camera. 

Light and Film 
Light is what the f i l m sees And 
f i l m has a severelv l imi t ed 

abi l i ty to lr;inslate contrast as 
seen by the human eye. The eye 
and brain adjust in microsec­
onds to evaluate detail in high­
lights and shadow s F i lm, 
however, handles only a frac­
t ion o f the highlight- io-shadow 
ra t io that eyes are capable o f 
seeing 

Light streaming th rough a 
cleresiorv 2 0 feet .tbove the 
f l o o r is inof fens ive In fact, i f it 
faces n o r t h , it is a beaut i fu l 
l ight , the preferred light o f 
artists h)r centuries. D u r i n g the 
CI uirse 1 )f :i t l ; i \ it w i l l jirov ide 
suff ic ient i l l u m i n a t i o n tor a 
passage or general w o r k area. 
The design func t ions ade­
quately f o r the eye, but not for 

f i l m , 
Lhotographers have t w o 

choices: add supplemental 
l igh t ing to the scene to b r ing 
shadow detail to the threshold 
o f the f i l m s low er range (rela­
t ive to highlights) , or choose a 
t ime of day w h e n the discrep­
ancy is m i n i m i z e d . The first 
alters the scene, but is o f t en 
necessary because o f budgets 
and schedules, ,\vailable light 
may seem "more honest " than 
using supplemental l igh t ing , 
but it also i n \ o l \ es a k i n d o f 
benign manipula t ion : the pho­
tographer uses the minutes or 
hours that dayl ight is suff ic ient 
to por t ray a design that, f o r the 
human eve. w o r k s all da\ 

The range o f colors o f the 
materials in the scene is v i ta l , as 
is the amount o f square footage 
cov ered. For example, the 
carpet co lor in the compromise 
exposure scene is pleasing in 
person, but some colors soak 
up light l ike a sponge and resist 
all o f a photographer 's ef forts 
to w r ing it out Dark greens are 
one o f the wors t . 

A d j o i n i n g rolls or squares o f 
carpet can appear to be t w o 
ent i re ly d i f f e ren t shades i f the 
d i r ec t i on o f the nap varies At 
the scene, the human m i n d 
adjusts automatical ly: in a 
p ic ture , it s imply seems to look 
peculiar — particularlv in a 
somew hat expansive view 

,\rchiicaiinl l.icliiinn. March I'W" 



/)(i \'/ight is the /)rinieiry soiin c for this photo, irhich also used David Hn/fnuin. Interior clcsit^iiwr hcithcrineJones (iriffith. 
unobtriisiiv elect nniic strobe fill light. Building designer. \SIIJ. 

Archimiunl l.idhiini; March I ' W 



I'his iiii^hfliiiic interior scene was lit with tiiiiy,stcn lit^bts 
except for the fluorescent so/fit lii>htin}>: the two kinds of 
lighting were wired on the stnne su itch. All I i fluorescent 
tubes around the room s perinietei were corered with 
filln/lion nuiteruil to (i/>/>roxinnite the lii^ht tunfasten 
hiihniced film needs Still, in this instcuice. the fluorescent 

3H Anhiiciiural l.ighiinK. Marili l ')H" 

lighting records cooler than the oti.ier lighting in the nxnn. 
The /)hotogrci/)fK'r used supplementary uptighting behind the 
chair and t{d)le on the right to add depth to the scene. The 
client for this photo was tlfe window treatment manufac­
turer Interior designer: Kerry ROSC<H'. 



// n'ds iicccsseiry to oivnonic many liiihtinii difficultics to get 
this l)hotogrciph. Details outside the u iudou s u ere needed, 
and there u'as insufficient time to renunr the egi>-crate 
ceiling and filter the fluorescefd tubes. .Separcde filtered 
ex/)osures for each light source were impossible because the 
same switch controlled both fluorescent and incandescent 
lights. The solution was to expose for the da ylight and strobe, 
then, in a subsequent exposure, to turn on the lamps l ery 
briefly. This technique ' heated up'' the areas just enough to 
tell that the lights were on while minimizing their improper 
color .\rchitect: Zelma U /V.vo/;. / . ! / 1 

lungsten film at dusk. Interior designer. Katherine /ones 
Griffith. ASID. 

Some of the carpet may seem 
too dark, some too l ight , aiul 
some just r ight . So it's o h \ ions 
thai contra.st is a p rob lem 

Film also has a s trong preter-
e i u e l o r l ight f r o m a single type 
o f source It sees each source as 
a d i s t inc t ly d i f fe ren t c o l o r 
riuoresceni. sunlight, open 
shade, high and l o w pressure 
sodium, incandescent, meial 
halide. and mercury vapor each 
look d i f f e r en t to f i l m , w h i c h 
isn t the least bit "happN " 
about the s i tuat ion. 

T h r o u g h f i l t r a t i o n , f i l m w i l l 
accept any light source and 

reproduce remarkably f a i t h f u l 
co lor — but only one source at 
a t ime. W i t h few exceptions, 
f i l m in confus ion is not a pret ty 
sight. One except ion is the 
incredible m o o d of a dusk 
in te r io r w i t h a v iew to the 
outside; tungsten-balanced f i l m 
exaggerates the bluish outside 
light and creates an ind igo sky, 

A pho to o f a da\ t ime in te r io r 
con ta in ing a l ighted fireplace 
or a table lamp may have a 
pleasing w a r m t h when re 
corded on f i l m balanced on ly 
f o r dayl ight or strobe. Both o f 
the above situations arc en­

hancements that sometimes are 
acceptable, sometimes are not . 
I'heir acceptabili ty depends on 
whe the r the appl ica t ion is t o be 
one o f m o o d dep ic t ion or 
l i teral accuracy, 

(ictling Technical 
The f luorescent luminaires 
most people w o r k under have 
f o u r — or t w o or eight — tubes 
in the cei l ing, Hach tube proba­
bly is e m i t t i n g a sl ightly d i f fe r -
eni K e h in temperature, ,\s 
they age, the lamp temperatures 
change at va ry ing rates. To 
f i l m . Ke lv in temperature is 

every th ing Wi thou t going into 
a technical descr ip t ion o f Kel­
v i n temperature, suff ice it to 
sa\ that any large discrepancy 
in K e l v i n degrees w i t h i n a 
single p ic ture can ensure that 
some edi tor s l ahrenheit tem­
perature w i l l rise, ( ieomet-
rieally. 

As is apparent in all f ine 
design magazines, photogra­
phers don ' t let these complica­
t ions stop t h e m The pho to ­
graphic industry provides 
photographers w i t h the materi­
als to f i l t e r pho to f i l l l ights, 
l ight sources, lenses, and w i n -

Ardiiicciural Lichiing, M m h 198" 



Da vliiiht/ihu irds ii.-ii'd/or /his /jholoiiniph. irhich ircis 
/Mirtia/ly III ivilh cicclroitic sirohc flash. \('lc the wann cjfi'cl 

Jraiii the l(ii>il>s iiiui fircphii c. Jn/criar (/csiiiiwr: licirbuia 
Swarlz. ASH) 

/ he lini^sti'ii-halaiicccl Jihn used to Duik'c this photo recorded 
tl>e fliiine in tlie fireplace and the candles sonieu hat less 
icarnily than the dayliiiht fihn used in the precedinf> 
illustration. Architects. Ketzel & Coodnuin interior 
desiiiner: .Mabel Shnlts Associates. 

tiou s Tins IS oticn done hy 
makin}; m i i l i i p l c cxpoMiri-s on 
ihc same piece ot l i l m . \N h ich 
requires eaiculations thai make 
the theory of relalix i ly look 
hke ehiid 's play — w e l l , almost. 
At least i:insiein ne\ er had to 
plea.se an in ter ior designer 

Pleasinj- a designer, how ( \ er. 
is o n h one impor tan t ISSIR-

Prodiieing a reasonahle faesini-
ile ol die seene is the goal 
I ' l io iograj ihers must r e t o i u ile 
the conirast and halanee the 
co lor Ix-iaiise nobod \ wants to 
look at a bad photograph — 
even it it is "honest ' l o r thai 
reason, j jood photographers err 
on the side of good l o m p o s i 
l i o n , proper eolor balance, and 
pleasing conirast . This usually 
requires some manipu la t ion — 
either aci i \ e or benign 

.As you scan the pages of 
architectural magazines and 

hooks, keep in m i n d that die 
photographer is just a l ec imi -
cian. Or. at best, a translator 
The an is the subject, the artist 
the designer. Perhaps some 
cautious manipu la t ion occurs 
But i i must be w o r k i n g because 
l i g h i i n g a n d design profession­
als keep improN ing the en\ i ron-
menis in w h i c h people l i \ e and 
w o r k • 

lor l)r<)(lticl infornuilKin. sec the 
Mcnui/tictiirer C redits section on 
l>,i\ie -(). 
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THE RRST DIMMER 
THAT REMEMBERS HOW T O 

TURN O N THE LIGHTS. 

sity, while a single red locator remains on at night to 
help you see the light. Installation is also light work. 
The EasySet goes everywhere youd put an ordinary 
dimmer in home, retail, or office. 

For some bright ideas on how to incorporate the 
EasySet into your plans, contact your nearest 
Lightolier representative, or call: 1-800-541-LITE. 

And take a look at the new EasySet. It makes any 
other light control look dimmer 

I . I O M T O I . I I E R 
We make you look sood. 

Circle 17 



l . ig l i l ing design lor exter ior 
arc MS IS s imilar t o that I'or inte­
r i o r areas To de\ elop a l igh t ing 
s o i u l i o i i , d e s i g i i i T s must f i rs t 
accurately def ine the p rob lem 
Once that has been done, they 
must determine where l i j i l i i i s 
rec|uired and the nature o f its 
i jua l i ty 

I'he f ina l step may he the 
easiest how to achieve the 
desired effect lechnical iy This 
involves selecting appropriate 
f ixtures , know i n j ; where to 
mount them, and k n o w i n g 

To find landscape 
lighting 
solutions, 
define the 
problem 
C h i p I s r a e l 

(/'//' Israel is an associate with 
(• re n<dd Associates Ltd.. a firm 
ofarchitectiial lighting 
consultants with offices in l.os 
Angeles. I'hiladel/)hia. and 
New York. 

w hich lamps to use in them 
I \ e n though they are separate 
tasks, those three ,selections are 
best done simultaneously. 

.\s f o r an\ type o f design, a 
variety o f external factors must 
be considered. The most im|")nr 
tant is safety. I-xterior f ixtures 
not on ly should be tested and 
approved, but also should be 
proper!) installed. 

A l though the in i t ia l price o f 
a l igh t ing system may be i m ­
por tant , its overa l l l i f e cycle 
cost also should be considered 

l lic tos t o f main ta in ing an 
ex te r io r l i gh t ing system ma\ be 
se\ cral times the in i t ia l i n \ esi 
ment — and quite o f t en ii is 
(Consider factors such as non­
electrical opera t ing costs, like 
lamp replacement and f ix tu re 
main tenanie 

Special Outdoor Factors 
Hxterior f ixtures are exposeil to 
cor ros i \ e elements in the air as 
w e l l as in the soil A l though 
w aier is noi a t \ i")icai problem, 
it 's possible for pressurized 

Comparative lamp data 

L a m p C o l o r 

C o l o r 
E f f i c a c y L a m p L i f e R e n d e r i n g 

( l u m e n s / w a t t ) ( t i o u r s ) I n d e x ( C R I ) 
O p e r a t i n g 

C o s t s R e m a r k s 

Incandescent 
f i l amen t 

Y e l l o w i s h -
w h i t e 

10-22 750-2 ,000 9 2 - 9 7 
Easily d i m m e d , c o m p a c t sourc es 
f o r o p t i c a l c o n t r o l , sho r t l i f e 

Tungsten-
halogen 

W h i t e 1.-5-23 2 ,000-6 .000 9 5 - 1 0 0 Highest } requires ma in tenance 

Fluorescent C o o l to 
w a r m w h i t e 

4 0 - 9 3 12 .000-30,000 52 -93 .Medium W i d e \ a r ic t \ o f co lo r s and CRls, 
.some t empera tu re res t r i c t ions 

M e r c u r y vapo r Greenish-
b lue w h i l e 

2 2 - 6 0 16,000-24.000 15-50 M e d i u m Simulates m o o n l i g h t , self-ballasted 
mode l s a\'ail'able 

Metal ha l ide Blue w h i t e 6 0 - 1 0 0 10,000-20,000 0 0 - 8 8 M e d i u m C o o l natural l igh t w i t h g o o d CRI 

High pressure 
s o d i u m 

G o l d e n 
\ c l l o w 

S 8 - 1 4 0 20 ,000-24 ,000 2 0 - 6 5 Low- H i g h e f f i c i ency , l i m i t e t l use in 
landscape l i g h t i n g 

L o w pressure 
s o d i u m 

Y e l l o w 130-180 lO.OOO-IH.OOO - 4 0 Lowes t M o n o c h r o m a t i c , usual ly no t 
acceptable 

specific rallies l ary ii iih manufaclurer u atluge. ballast, and climate. 

.\rchiicciunl l.ighimg, Marih l'»K" 



sprinklers to damage f ix tures . 
I ixpensi \ e f ixtures may rust or 
pi t aw a\ in a few short years 

, \no iher external iia/.ard is 
insects; lights can attract them 
and. i f the f ixtures are not 
correc t ly detailed, also collect 
them D i n on ihe lens o f a PAR 
lamp can ruin iis performance 
as fast as a pile o f leaves can. It 
is al.so in ipor tan i to remember 
ill.11 i x t c r io r l igh t ing , especially 
landscape l igh t ing , requires 
some l l ex ib i l i t y because the 
plants and trees are alw a\ s 
grow ing and changing. 

Luminairc (Choices 
Luminaires are a\ ailable in a 
w ide \ ariet\ o f shapes and 
sizes. The basic f ix tu re is a lamp 
holder Its name describes its 
f u n c t i o n : it holds a lamp, usu­
ally incandesi eni , and provides 
electr ical connect ions. Lamp 
holders may also include a 
junc t ion box or an area w here 
addi t ional electrical connec-
i ions can be maile Lamp hold­
ers .ire inexpe i i snc bui the\ 
o f f e r no p ro t ec t i on f o r the 
lamp or against its glare. 

Bullets \ hullel f i x tu r e is an 
upgraded lamp holder; its 
housing proiecis the lamp f r o m 
accidental breakage and may 
p rov ide a shield to reduce 
unw anted glare Depending on 
ihc tiegree o f f l e x i b i l i t y the job 
requires, a bullet f i x t u r e may be 
m o u n t e d d i rec t ly o n a junc t ion 
box or on a stake w ith a cord . It 
can be used w i i h incandescent 
or H I D lamps, usually in a P\R 
c o n f i g u r a t i o n . 

I.en.ses can be added to pro­
tect lamps or to change the 
co lo r or d i s t r i bu t ion o f the 
l ight Vi i t h all d i rec t iona l f i x ­
tures and lamps, it is impor tant 
to check w i i h ihe manufacturer 
to determine thai the f i x tu r e is 
approved f o r a iming above the 
hor izonta l . 

Recessed lunilnciires. Well 
lights and t l i reci burial lights 
are iwo f i x t u r e types that can 
he recessed i n t o the g n ) u n d o r 
paving Well lights require 
drainage to be p rov ided by 

: • — — . . •. — • 
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others." Careful detai l ing and 
supervis ion is required to 
ensure a satisfactory installa­
t i o n . Direct burial f ixtures can 
be placed in direct contact w i th 
the soil because they require no 
addi t ional drainage To m i n i ­
mize the chemical reaction 
possible w i th some types o f 
.soils, burial f ix tures are being 
o f f e r ed in w e a t h e r p n i o f plastic 
versions as w e l l as the famil iar 
metal ones. 

I.ou -lerel li}>hting. Path 
lights or low -le\ el lights ha\ c 
been a\ ailable f o r many \ ears 
The low -level lights are usually 

I eel in height and use louvers 
lo direct the light dow n w a r d . 
f ixtures o f this type are suited 
for h igh l igh t ing l o w plantings 
and gardens or p ro \ id ing addi­
tional safely l igh t ing along dark 
paths. An early f i x tu r e design, 
the pagoda l ight , is n o w avail­
able f o r use w i t h energy-

ef f ic ien t compact f luorescent 
lamps, .Se\ eral manulaci i i rers 
o i l e r low voltage pagoda lights 
or spol l ighis thai are inexpen-
si\ e and i-asy lo install. .Vlush 
r o o m and tu l ip - iype f ix iu res 
also are a\ ailable in m;in\ 
styles, 

l.ouv ered step lights can be 
recessed in to \ arious fo rms 
and surl;ices lo | i r o \ ide glare-
free l i g h t i n j ; Fuierg) e f f i e i c n i . 
low-wat tage bollards can also 
provide excellent low -le\ el 
l igh t ing 

/ nderu ater li^htinfi. 
,Specifying underwater f ixtures 
rec|uires extreme care. The i w o 
basic l \ pes o f underw aier 
f ixtures ;ire dry niche and wet 
niche. Dry niche f ixtures are 
serviced f r o m behind the poo l 
or foun ta in w a l l . These lumi ­
naires are fa i r ly expensiv e and 
use high-w atlage incandescent 
lamps dia l require consiani 
m;i i iucnaiice Wet niche f ixtures 
must be removed f r o m the 
water to change lamps, .Some 
lovv-\oliage f ixtures may be 
comparaliv e l \ i i i expens i \e . but 
they may not be approved f o r 
sw i m m i n g pools. 

Architectural and decora-
tii e fixtures. Luminaires are 
a\ ailable to use every light 
source They can be moun ted 
on walls, posts, or piers, placed 
in a bo l la rd , or be suspended. If 
incandescent f ix tures are to be 
purely decoraiix e. a d i m m e r 
can reduce glare w hile increas­
ing lamp l i fe , l inergy-eff ic ient 
high intensity discharge (HID) 
lamps may ha\ e reflectors or 
refractors to direct the light 
where it is needed. When 
consider ing any exter ior f i x ­
ture, consider vandalism w hen 
making a selection. 

Area fixtures. Streets and 
parking lots are typical ly i l l u m i -
naied by either o f t w o lypes o f 
area f ixtures: refractor and cut­
o f f luminaires, The major i ty ot 
streetlights ha\ e refractor or 
"cobra head" f ixtures , w h ich 
use H I D lamps because of their 
energy e f f ic iency and long l i fe , 
A d ropped lens provides ^omc 
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glare c o n t r o l , but the amount 
may be insuf f ic ien t . C u t o f f 
luminaires p rov ide excellent 
opt ica l c o n t r o l t h rough the use 
of internal ref lectors . Glare 
c o n t r o l may be a c r i t i ca l issue 
in areas where munic ipa l o rd i ­
nances f o r b i d the use o f exte­
r ior luminaires that fa i l to 
retlect glare t o w a r d the ground; 
these are k n o w n as 'dark sky 
ordinances " 

Specialty lighting. The f ina l 
category f o r exter ior f ix tures 
encompasses specialty lights, 
w h i c h include t w i n k l e lights 
f o r trees, border lights to out­
line structures, decorative 
marquee lights, neon, lasers, 
candles, and even T i k i torches, 
l o r e\ cry ex te r io r design, there 
is usually a standard or custom 
f ix tu r e available. 

Selecting Sources 
Whi le de t e rmin ing the style or 
type o f f i x t u r e to use, designers 
must also select the lamp source 
and intensity. The type o f lamp 
to use depends largely on the 
effect desired. 

Color temperature. The 
co lor spectrum of the lamp 
should be balanced to the 
plantings or objects to be i l l u m i ­
nated. The co lor render ing 
index ((IRI) is impor tan t i f 
objects are to look natural . 
Lamps o f d i f f e ren t co lo r tem­
peratures can also be used to 
def ine or expand a space. 
Cooler colors tend to recede 
into the distance, f o r example, 
and warmer colors tend to 
advance. 

Lamps p rov ide three basic 
light sources. These are incan­
descent, f luorescent, and H I D . 

Incandescent lamps. The 
typica l incandescent A lamp 
may be used outdoors , but i t 
needs some pro tec t ion f r o m 
the elements i f it is over -lO 
watts. PAR lamps, on the other 
hand, are typ ica l ly used because 
they are prefocused and v i r t u ­
ally wea therproof . PAR lamps 
and R lamps are also available 
in a b lue-whi te co lor that is 
excellent f o r l i gh t ing most 

varieties o f landscaping. 
The greatest d rawback to the 

use o f incandescent lamps is 
the i r relat ively short l i fe and 
thei r energy inef f ic iency. Low-
voltage lamps are becoming 
increasingly popular. L o w -
wattage lamps can p rov ide 
precise beams o f l ight f o r ac­
cent ing tall trees or exter ior 
sculptures. One manufacturer 
has devised a simple snap-
together connec t ion f o r attach­

ing low-vol tage f ix tu res to the 
main power feed. This connec­
t ion can also be incorpora ted 
in to the f irs t t rue exter ior track 
system. 

Fluorescent lamps. Fluores­
cent lamps come in a variety o f 
sizes and colors; the h igh co lo r 
render ing types are a great 
improvement over the typical 
coo l -wh i t e lamps. The develop­
ment o f compact f luorescent 
lamps has had a great impact on 

exter ior l igh t ing ; like other 
(luorescent lamps, the compacts 
are e f f ic ien t and have a long 
l i f e . They may. however, oper­
ate on ly under l imi t ed climate 
condi t ions . Check w i t h the 
manufac turer 

Man>- f ix tures ha\ e been 
developed to use compact 
l luoresceni lamps a.s m i n i -
t loods For landscape l ight ing , 
the new 1100 degree Kelvin 
lamp is superior to the or ig inal , 
wa rmer .^000 degree K e h in 
lamp. To reduce energy or 
maintenance costs, the compact 
(luorescent lamps can replace 
incandescent lamps w i th the 
use o f a simple ballast adapter 

HIT) lamps. The fami ly o f 
h igh intensity discharge (HID) 
lamps includes mercury vapor, 
metal halide, h igh pressure 
sod ium, anil l o w pressure 
sod ium. The accompan\ ' ing 
table describes the main operat­
ing characteristics ofthe.se and 
other lamps. A new "O-watt 
metal halide lamp offers a high 
co lor render ing index and 
energy e f f ic iency in a new l o w -
wattage package. 

W i t h i n f o r m a t i o n at hand 
about available sources and 
luminaires, ex ter ior l i gh t ing 
design should be fa i r ly straight­
f o r w a r d . Local manufacturers ' 
represeniatis es can provide 
current i n f o r m a t i o n about their 
products and he lp fu l installa­
t i o n Ops. • 
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Buy a lighting control system from 
the big guy and you'll get a lot more 
Specifically, you'll get a lot more wiring to install. Which means more in­
stallation time and expense. 

With our systems you'll get technically sophisticated equipment that will 
give you automated control of lighting loads without the need for 
specialized wiring, Equipment that can provide software control of up to 
1200 lighting circuits with extensive override capability for individual cir­
cuits. And, power switching relays that handle fully loaded 20A, 277 V 
fluorescent lighting circuits without the need for external contactors. 

You'll also get a money-back guarantee that the system 
will perform as specified in your building. Just like they 
are performing in installations around the country, from 
office buildings and shopping centers to the Orange 
Bowl sports stadium. 

For the facts about the real alternative in lighting control, 
call us at 1-800-262-7521. 

POWERLINE COMMUNICATIONS INC. 
123 Industrial Avenue • Williston, VT 05495 

Circle 18 



South-lacing r o o f moni to rs 
present day l igh t ing designers 
w i th a t rade-off s i tuat ion. They 
p rov ide abundant natural l ight ; 
their generous use can p ro \ ide 
light deep i n t o the in t e r io r o f a 
bu i ld ing sited on a long narrow 
lo t — such as W i l l i a m Morgan's 
\Xaynes\ i l le , .Missouri, law 
o f f i c e South-facing mon i to r s 
can also be a source o f b l i n d i n g 
glare and become a heat g a i n -
heat loss c i u rg\ use l iabi l i ty . 

. \vo id ing such problems 
p n srnted T i m Montgomery — 
a passi\ e solar design specialist 
in nearby Rolla, Missouri — 
w i t h one part o f his dual chal­
lenge He also w as to f u l f i l l 
.Morgan's desire f o r a bu i ld ing 
on \Xa\ nesville's tow n square 
that w o u l d be bo th an example 
of the latest in energy-eff icient 

Revamping downtown: 
Lighting the 
law offices 

P r o j e c t : U il l iam .Morgan Law-
Of f i ce 
L o c a t i o n : Wayncsvillc. 
Mi.s.souri 
Des ign Team: Tim .Montgomery 
and Michael Kern . Solstice 
I n t e r i o r Des igner : Lon W iles 
Photos : Joel ( loodr idge 

Stephen P. S c h u b e r 

The author is contrihulnig 
editor of Archi tec tura l Light ing, 

architecture and an anchor f o r 
the square s r ede \e lopmen i 
.Morgan w anted a lOOO-square-
foo t bu i ld ing , hal f to use for his 
law f i r m , the o ther hal f to 
house an abstract and t i t le 
company He envis ioned ; i 
s t ructure thai w o u l d spark 
interest in the tow n si|uare 

.\bstract and t i t le companies 
— and more than a few law yers' 
of f ices — are no tor ious f o r 
mediocre design .ind poor 
l igh t ing in areas w here the \ ery 
nature o f the business is paper 
w o r k \ i i i i n d . i n t da\"lighi u.is 
simple enough to obtain Mom 
gomery had se\ eral opt ions — 
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i nc lud ing sawtooth clerestories, 
skyl ights , and light shelves But 
.Morgan also w anted greater use 
t)l emerging, energy-eff icient 
technologies to maximize 
passive solar day l igh t ing . 

.Montgomery 's so lu t ion was 
to install a M-rie- ' o f south-
facing sawtoo th clerestorie> l o 
h r ing daylight in to parts o f the 
Ulter ior distant I rom the wa l l -
m o u n t e d \v i iulow s \ i cei l ing 
ie\ el in each clerestory r o o f 
open ing i.s a group of louvers or 
haflles that d i f fuse the l ight and 
e l iminate glare. 

1 A c c u t i n g this design re­
qu i red several steps I he roof ' s 
slope compl ica ted the clere­
story overhang and ce i l ing 
le\ el , f o r example; and it was 
l u t fssarv to calculate o p t i m u m 
placement f o r each louver. To 
p e r f o r m the complex series o f 

equations. .Montgomery used a 
l igh t -model ing program. 

.Montgomery explains. "The 
compute r program creates 
isolux diagrams in ho th t w o 
and three dimensions, and 1 
used these lo complete the 
day l igh t ing analysis to avo id 
glare. " In add i t ion , the cleresto­

ries are groupei l to keep out 
most di rect summer sunlight 
The hack o f each m o n i t o r 
bounces light t h rough the 
a|x r iure o f the one behind i t . 
The entire r o o f surface, i nc lud ­
ing the backs o l the clerestories 
is K ) \ ered w i t h , i u hite. 
polyester-re inforced r o o f i n g 

.ow -l-mi!ssiviiy (iia/.inc 

l ypical .Shed .Mciitl 
Baffles Painted \X hiic 

) D D t) 

Fluoresccni l.iuhts 

Section through typical roof monitor 
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membrane. The w h i t e color, o f 
course, results in less heat gain 
d u r i n g the summer and pro­
motes belter l ight capture year-
round . Added advantages. 
.Montgomery says, are the fact 
that most r o o f sections were 
fac tory w e l d e d , w h i c h permit ­
ted faster instal lat ion. 

The baffles w ere custom-
made f r o m galvanized steel 
bent and then painted wh i t e . 
D u r i n g c loudy periods and at 
night , a series o f sen.sors acti­
vates two- tube , - i - foo i - long 
tluorescents placed betw een 
the mon i to r s . B u i l d i n g users 
comment that they hate to see 
the tluorescents t u rn o n du r ing 
Missouri 's unpredic tably c l o u d \ 
w eather. but the\ also note that 
even m i n i m a l sunlight g i \ es the 
tluorescent l ight a warmer 
color. 

The clerestories have func­
tions beyond day l igh t ing — 

they are an integral component 
o f l h e e n e r g v strategy .Vlont-
gomery points out that the 
mos i impor tan t coo l i ng sir ;ui gy 
has n o t h i n g to do w i t h air 
c o n d i t i o n i n g ; it has to do w i th 
e l imina t ing electric l igh t ing 
"High day l igh t ing levels are 

achieved th roughout the b u i l d ­
ing; du r ing the heating season, 
day l igh t ing components do 
double d u t y by p r o \ i d ing 
direct-gain solar heat." he says. 
In add i t ion , operable w i n d o w s 
and a central ly located attic tan 
permi t occasional dayt ime 
\ ent i la t ion , par t icular ly in the 
spr ing and fa l l . T h i c k masonry 
w alls w i t h a center dead-air 
space and l igh t -co lored exter i­
ors help reduce temperature 
f luctuat ions 

Lawyer Morgan and his 
colleagues d i d not occupy ihe i r 
of f ices un t i l late September 
1986, and comparisons u ith 

convent iona l bui ldings are 
d i f f i c u l t , \ e \er the less , the 
occupants arc satisfied, on the 
basis o f their current heating 
and l igh t ing bil ls , that .Mont­
gomery 's strategies are paying 
o f f . .Montgomery 's ow n in-
house computer analysis, v\ h ich 
w as cor robora ted by Bion 
How ard o f the .National Con­
crete Masonry Association, 
predicts that the b u i l d i n g w i l l 
consume on ly 2 i S percent o f 
the energy required f o r a w e l l -
insulated energy-c f f i c i i ' i i i 
s tructure o f the same si/e 

Because o f the bui ld ing 's 
design and its e f f ic ien t H \ A C 
system, the structure is ex­
pected to save 1S2.2 m i l l i o n 
B T l o f heating energy per year 
Those savings translate roughly 
i n t o S 1 SOD per year Dayl ight ­
ing is projected to save an 
addi t ional S1 ()()() per year on 
l ight ing , A m o r t i z i n g the added 

cost o f the clerestories and the 
r o o f s tructure over that o f a 
c o n \ e n t i o n a l l lat roof , the 
s\ stem is expected to pay for 
itself w i i h i n seven years 

Both the architect and the 
client are pleased w i th the 
ot t ice, and the people o f 
Vl'aynesville have taken a big 
step tow ard revi ta l iz ing the 
t o w n square Since w o r k began 
on .Morgan's o f f i ce , workers 
have begun to remodel a nearby 
bu i ld ing . • 

l i>r product infnniiation. sec the 
Mumt/dclurcr ( rcdits section on 
page ~(). 
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The Design 
Department 

Brightness contrast helps to 
esuiblish the re la t i \e strength 
of visual symbols. .\s designers 
change the patterns o f l ight , 
shade, and co lor in a r o o m , the 
inhabitants, in t u r n , receive 
.ilic red subjective impressions. 
The organizat ion o f brightness 

| i . i i ierns. therefore, is a funda­
mental considerat ion in de f in ­
ing \ isual space. 

Individuals def ine an i n \ I 
ronment th rough a process of 
addi t ive percept ion. They 
gather i n f o r m a t i o n by scanning 
the boundaries o f a space, 
thereby f o r m i n g a concept of 
i l i r e c t i on and l imi ts . A l igh t ing 
system should be designed to 
establish the physical bounda­
ries o f a space and to enhance 
meaningfu l symbols Such a 
system helps people maintain a 
sense o f d i rec t ion and basic 
spatial f o r m w i t h a m i n i m u m of 
\ isual d is t rac t ion f r o m the 
env i ronmen t . 

Lighting should help 
to define and 
separate the major 
surfaces of a space. 

Light ing should help to 
def ine and separate the major 
surfaces o f a space. The shape 
o f the l ight d i s t r ibu t ion — such 
as a cone o f l ight — should 
relate to the f o r m o f the surface. 
A w a l l o r cei l ing, f o r example, 
shou ld be l ighted w i t h a linear 
wash o f l ight that approximates 
as closely as possible the f o r i t i 
and d imens ion o f that surface 
.Scallop patterns and similar 
aberrations should usually be 
m i n i m i z e d . Except where 
special effects are intended, a 
l ighted surface should be pcr-
ce i \ ed as a u n i f i e d f o r m , not as 
a surface intersected by patterns 
o l l ight . 

This is not to say that an 
irregular pat tern o f l ight is 
alw ays undesirable A shaft o f 
sunlight may have intr insic 
value o f its o w n , as mav some 

G a r y G o r d o n , l E S , l A L D 

The autbin- is principal of 
Gary Gordon .Architectural 
Lighting Design. \ew York, a 
firm that designs lighting 
systems for commercial and 
institutional settings. He also 
teaches advanced courses in 
architectural lighting design 
practice and techniques at the 
I'arsims School of Design 
Lighting Institute. 

manufactured l igh t ing patterns 
that have no relat ionship to the 
physical f o r m o f a space. But 
the real value o f irregular pat 
terns o f light is that they o f t e n 
serve as a temporary spatial 
s t imulant . Otherwise , i rregular 
light patterns should relate to 
an appealing characteristic o f 
the physical space, such as a 
p ic ture , sculpture, plant , or 
architectural detai l . 

Vertical surfaces, in part icu­
lar, require special a t tent ion; 
ihese are the surfaces first seen 
upon enter ing a space. They 
def ine the space. The\ are 
o f t e n used f o r displaying works 
o f art or communica t ing a 
message; to a great extent they 
set the m o o d and create an 
atmosphere. To an even greater 
extent, the visual impression 
made by vert ical surfaces deter 
mines the o\ erall effectiveness 
of a design 

Light ing that emphasizes 
vert ical surfaces, rather than 
hor izonta l surfaces, reinforces 

the viewer 's subjective impres­
sions o f spaciousness, visual 
clar i ty, re laxat ion, intimacy, or 
pleasantness. John Flynn s 
studies at the Pennsylvania 
State I niversi ty in the early 
H^^Os demonstrated that w all 
l igh t ing creates favorable att i­
tudes about in te r io r space. 

Flynn s research compared 
overhead and peripheral w all 
l igh t ing systems in the same 
r o o m ; on ly the d i s t r ibu t ion o f 
light was varied. He f o u n d that 
changes in w a l l l igh t ing induce 
consistent and predictable 
perceptions o f the space, l i n i -
f o r m wal l l igh t ing , f o r example, 
strengthens feelings o f spa­
ciousness and visual clar i ty 
N o n u n i f o r m peripheral w a l l 
l igh t ing , par t icular ly w h e n it is 
p r o v i d e d by w arm-toned 
sources, reinforces feelings o f 
re laxat ion. in t imac \ . and pleas­
antness. 

.Many designers w h o rely 
upon formulas to p rov ide a 
certain quant i ty o f footcandles 
on a hor izonta l plane disregard 
the l igh t ing o f vert ical surfaces 
Consequently, the f ix tures used 
f o r general i l l u m i n a t i o n are 
l ikely to ca.st unanticipatet l or 
undesired light patterns on the 
vertical surfaces or leave them 
i n relat ive darkness. The result 
can be mono tonous and unin­
teresting. .Sophisticated l igh t ing 
equipment is available and it 
warrants cor responding sophis­
t ica t ion in applications by 
designers. 

Vertical surfaces 
require special 
attention; they are 
the first seen upon 
entering a space. 

Tradit ionally, architects 
manipulate surface finishes and 
colors to establish contrast, 
var ia t ion , and visual interest in 
a space, regardless o f the light­
ing c o n d i t i o n . Surface br ight­
ness can also be manipulated by 

al ter ing the amount o f incident 
light o n a specific surface. 
Ca re fu lh selecting and posi 
t i o n i n g l igh t ing f ix tures w i t h 
suitable light d i s t r i bu t ion char­
acteristics can make even a 
dark-colored, low reflectance 
surface the brightest area in a 
visual field. 

A n \ object or surface th;it 
reflects or transmits l ight be-
l o i i u s .J secondary light source. 
What viewers perceive as 
"brightness " is not the incident 

light on a surface; it is the light 
that is reflected f r o m that sur­
face t o w a r d our eyes. There is 
an inherent re la t ionship be-
tw een the d i s t r ibu t ion o f l ight 
f r o m a fixture and the w ay 
archi tectural surfaces redirect 
that l ight . 

Architects 
manipulate surface 
finishes and colors 
to establish 
contrast, variation, 
and visual interest. 

Whether it is h igh or low in 
intensity, some amount o f 
incident l ight f r o m fixtures or 
f r o m in tc r re f l ec t ion falls on all 
r o o m surfaces. I'he relative 
area o f these surfaces and the 
intensity o f l ight ref lected f r o m 
them determine their visual 
p rominence in an architectural 
compos i t ion . Reflected l ight is 
generally d i f fuse or mul t id i rec­
t ional , causing in tc r re f l ec t ion 
between all surfaces and ob­
jects. This in t c r r e f l ec t ion tends 
to fill in shadows, reduce con­
trast, and produce more uni­
f o r m brightness. 

Brightness depends in part 
upon the intensity o f the light 
that in i t i a l ly strikes a surface 
Yet it is also a f u n c t i o n o l the 
reflectance or t ransmittancc 
propert ies o f that surface. Low-
reflectance finishes absorb 
m u c h o f the l ight that strikes 

Cont inued on pagcS.^ 
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The Daylighting 
Department 

l )a\ light i l ia i enters .1 w m d o w 
can come f r o m several sources; 
direct sunlight, clear d i lue)sky. 
clouds, and r e l i e d ions f r o m 
the g round and nearby bu i ld ­
ings. The light f r o m each source 
\ aries not on ly in quant i ty but 
also in such qualit ies as color, 
dilluseness, and eff icacy. 

•Although sky condi t ions can 
be i n f i n i t e l y variable, it is useful 
to understand the da\ l ight 
I ro in t w o specific condi t ions , 
()\ ercast sky and clear sky w i i h 
sunlight .\ day l igh t ing design 
ihai w o r k s under bo th o f l i i o se 
l o n d i l i o n s w i l l also w o r k 
under most o the r sky cond i ­
tions. 

The brightness o f an overcast 
sky is typ ica l ly three limes 
greater at the zenith than at the 
hor izon .Mihough the i l lumina­
t ion f r o m an overcast day is 
(|uite U)w — SOO to 2()()() foo t -

Norbert M. L e c h n e r 

\orl)ert I.echner is an associate 
professor in .Anhurn I nicer 
sity 's School of .Architectiae. 
.-\uhiini. Alahannr I he day 
lighting colunni is adapted 
from his book Heating. (Pooling, 
and Light ing : The .Architectural 
.Approach, which u ill he pub 
lished by John Wiley & Sons. 

'/'he brightness distribution on an overcast day is typically 
about three limes greater at the zenith thmi at the horizon. 

6 0 0 0 - 1 0 . 0 0 0 IV 

The brightness distribution on a clear day is typically about 
10 times greater near the sun than at the darkest part of the 
sky. which is 'JO degrees from the direction of the sun. 

^^ .Vahiieciunil Liiihimi;. March I'W" 

candles — it is s t i l l 10 to SO 
times greater than is needed 
indoors 

O n a clear day. the brightest 
part o f the sky is a round the 
sun and is about 10 times 
br ighter than the darkest part 
of the sky. w bich is at 90 de­
grees to the sun. I nder such a 
sky the i l l u m i n a t i o n is qui ie 
h igh — 6000 to 10.000 footcan-
dles. a level more than 100 
l imes that requi red f o r good 
i n d o o r i l l umina t i on . I nder 
such condi t ions , w i n d o w s and 
sk\ l i i ;his can he t | i i i te siiiall 
The main d i f f i c u l t y w i t h the 
clear sky is the challenge of the 
direct sunlight; it is not only 
ext remely bright but also is 
constantly changing d i r ec i ion . 
Consequently, to understand 
clear day i l l u m i n a t i o n , it is also 
necessar\ to understand the 
daily anil seasonal movements 
o f the sun. 

Light Quantity and Quality 
Mosi climates ha\ e enough 
overcast and clear days to make 
it necessary to design f o r bo th 
condi t ions . The main excep­
tions are parts o f the Northeast 
and the Pacific Nor thwest , 
w here overcast skies p redomi­
nate, and the .Southwest, w here 

clear skies predominate . In 
these areas, ilesigners should 
focus upon the predominant 
c o n d i t i o n . I ' nde r overcast 
skies, the designer s main chal­
lenge is quant i ty ; f o r clear sky 
condi t ions , the challenge is 
i | i i ; i l i ty . 

Most climates have 
enough overcast and 
clear days to make 
it necessary to 
design for hoth 
conditions. 

I he da \ l igh t f r o m clear skies 
consists o f t w o components , 
skyl ight and direct sunlight, 
l ight f r o m blue sky is d i f fuse 
and o f low brightness; direct 
s imlight is d i rec t iona l and 
ex t remeb br igh t . Because o f 
direct sunlight 's potent ia l f o r 
gkire. excessi\ e brightness 
r ; i i ios . and overheat ing, design­
ers sometimes assume it should 
be excluded f r o m a b u i l d i n g 

O f t e n , in fact. pet)ple erro-
neoifsly believe that direct 
sunshine is appropriate on ly 
f o r solar heating Although 
direct beam sunlight has a 

T y p i c a l r e f l e c t a n c e s 

R e f l e c t a n c e 
M a t e r i a l ( in p e r c e n t a g e s ) 

. A l u m i n u m , po l i shed 7 0 - 8 5 

.A.sphalt 10 
B r i c k , r ed 2 5 - 4 5 
C o n c r e t e 3 0 - 5 0 
Glas.s, clear o r t i n t e d 7 

reflect i \ c 2 0 - 4 0 
Gra.s.s, dark g reen 10 

d r y 35 
.Mirror (glass) H0-9() 
Paint, w h i t e 7 0 - 9 0 

black 4 
Porcelain enamel , w h i t e 6 0 - 9 0 
S n o w 6 0 - 7 5 
Stone 5-50 
\ e g c i ; i i i o n . ; i \ erage 25 
W o o d 5 - 4 0 



lower clficacv (lumens per 
w an I than skyl ight , its ef ficacy 
is comparable lo and its co lo r 
render ing qualits is super ior l o 
ihe besi e lecinc sources. There­
fore , it is not a g o o d po l i cy to 
exclude direct sunlight because, 
w i t h the proper design, i i can 
su j ip ly b o t h h igh qual i ty and 
high quant i ty i l ; i \ l ight . 

The l ight f r o m clear sk ies , 
espi i lally the light f r o m the 
no r the rn skv, is r ich in the blue 
end o f the spectrum. The co lor 
rendering qua l i i ) o f such light 
is excellent, but it is s l i gh ih o n 
the cool side. 

Reflected light f r o m the 
g round and ne ighbor ing struc­
tures can be a significant source 
o f dayl ight Reflected l igl i t may 
even be the major source o f 
day l i gh l ; ihe reflectance factor 
o f the ref lec t ing surface is 
cr i t ica l in this regard. A w bite 
painted bu i ld ing l re t |ue i i i ly 
reflects about HO percent o f the 
incident l ight ; lush green gr.iss 
reflects on lv ;ibout 10 percent, 
and mos t ly green light at ih . i i 
The retleciances l o r some 

c o m m o n surfaces are show n on 
the accompanying table 

( j i n c c p t u a l . \h )dc l 
Direct beam light can be nicely 
mode led w i t h arrow s, but a 
d i f f use source cannot lo under 
stand and to predict the ef fect 
o f a dif f use light source requires 
a dif ferent k i n d o f visual model . 

The illuminating 
effect of a diffuse 
source on a point is 
a function of both 
the brightness and 
the apparent size of 
the source. 

(>H(l 

The i l l umina t ing ef fec t o f a 
d i f fuse source on a poin t is a 
f u n c t i o n o f bo th the brightness 
and the apparent size o f the 
source Apparent size is a conse­
quence o f actual size, p n i x i m -

Sun 
' ; ( i - i I d 

H i g h I'rcsMiri 
S o d i u m 

i - i ^ ' 

M c i a l H . i l K k 
t ) ~ - I 1 i 

l u o r c s c i n i 
VU r i i i rv 

lU sH 

I .IIU l i H ; i n i J i ' s i f i i i 

ity. and t i l l l o r example, die 
apparod si/.e o f a source de­
creases il die actual size o f that 
source dei rc .ises or i l the 
source is moved fu r the r aw a\ 
or il the source is t i l t ed . I f a flat 
source is t i l l e d 90 degrees, its 
apparent size is zero. 

This model can be used to 
visualize the way a table i n a 
m o m w i l l be i l lumina ted by a 
w i n d o w .Moving the table 
f r o m a pos i t ion near a w indow 
to one f a n her aw a\ decreases 
the i l l u m i n a t i o n f o r t w o rea­
sons: it changes the p r o x i m i t y 

" s . V, l i i u - l i i i i l i l m n 

( • I j / i n ^ 

Various sources of da yliiiht. Sonwtinies. reflected light is the 
major source of daylight. 
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Low Brightness X 

Ceiling 

1 
The relative contributions of two sources of daylight, sky and 
ceiling, are dennnistrated in this model. 

A v e r a g e i l l u m i n a t i o n 

f r o m o v e r c a s t s k i e s 

N o r t h 
l a t i t u d e I l l u m i n a t i o n 

4 6 ° 700 fc 
4 2 ° 750 fc 
3 8 ° 800 fc 
3 4 ° 850 fc 
3 0 ° 900 fc 

Values above are typical Jur 
overcast .-iky conditions from 8 
(I III lo - / I I I . \<lapledfrom 
Egan's Concepts in Architec-
mral Lighting, .McGraw-Hill. 

and t i l t o f the w indow in rela­
t i o n to a poin t on the table 
Every th ing else remains con­
stant 

A section o f that r o o m w i th 
the t:ible show s the relative 
cont r ibu t ions o f t w o main 
sources o f dayl ight — the sky 
and the cei l ing — f o r a poin t on 
the table. Some o f the dayl ight 
en te r ing the w indow is re 
f leeted o f f the cei l ing, w h i c h 
then becomes a l o w brightness 
l ight source f o r the table Fven 
though its brightness is low . 
the i l l u m i n a t i o n f r o m the ceil­
ing IS s ignit icani because ot its 
large apparent size. The combi­
nat ion o f brightness and appar­
ent size determines the con t r i ­
b u t i o n The sky is the major 
source o f l ight despite its 
sm;iller apparent size, because 
it is much br ighter than the 
ce i l ing . I f the walls are a l ight 
color, they w i l l also reflect 
some l ight on the table; but to r 
s impl ic i ty , the w;ills cont r ibu­
t i o n is omi t t ed f r o m the accom-
pan\ i i i g draw ing. 

The Daylight Factor 
One o f the best ways f o r an 
architect to determine ihe 
quant i ty and the qual i ty o f 
day l igh t ing is to use physical 
models . A l though most day-
l igh t ing model tests are con­
ducted under the real sky. the 
usefulness o f actual measured 

Typical minimum daylight factors 

T y p e o f s p a c e 

D a y l i g h t 
f a c t o r 

Art studio 
Factory, laboratory 
Office, classroom, gymnasium 
Lobby, lounge, living room 
Corridor, bedroom 

4 .0 -6 .0% 
3.0 
2.0 
1.0 
0.5 

77.7/.V general guide for checking Ihe adequacy of illuminal ion 
supplied by windows is adapted from M. David Fgan's Concepts in 
.\rchiiectural Lighting with permission from McGraw-Hill 

i l l umina t ion dat;i is l in iued 
I nless a model can be tested 
under the worst daylight condi ­
t ions , i l l u m i n a t i o n measured 
inside it cannot indicate the 
low est expected i l l u m i n a t i o n 
level 

For tunateh , there is ;i solu 
t i o n to this p rob lem — the 
dayl ight factor, w h ich is the 
ratio o f the i l l u m i n a t i o n indoors 
to that outdoors , i'he dayl ight 
fac tor describes h o w ef fec t ive ly 
a design takes dayl ight indoors . 
It is not necessary, then, to test 
the model under the w orst 
condi t ions to determine the 
da\ l ight f a c to r .Mthough w in ter 
()\ erc;isi skies are usually the 
wors t design c o n d i t i o n , the 
model can be tested under an 
ov ercast sky at an\ t ime of year 
or d;iv 

If the me.isured da\ light 
factor is greater than the typical 
m i n i m u m f o r that k i n d o f space 
show n on the accompanying 
table, then there w i l l be more 
than enough daylight tor most 
o f the year .Mul t ip ly ing the 
dayl ight factor by the average 
m i n i m u m dayl ight s h o w n in 
the av erage i l l umina t ion table 
lets a designer determine the 
. i \ erage m i n i m u m i n d o o r i l l u ­
mina t ion . 

Remember that absolute 
i l l u m i n a t i o n is a poor indicator 
o f v i s ib i l i ty because the human 
eye has a great abi l i ty to adapt. 
Relative brightness between 
the in te r io r and the w i n d o w . 
howev er, is a cr i t ica l consider­
at ion in dayl ight design, and 
the dayl ight factor is a good 
indicator o f this relat ionship. 

The higher the fac tor the less 
extreme are the brightness 
differences . 

i f a design excludes direct 
sunlight , then clear days behav e 
s imi lar ly to the overcast condi­
t ions explained above. I f direct 
sunlight is inc luded , as it gener­
ally should be. then the mode l 
has to be tested w i t h a sun 
machine to simulate the various 
sun angles th roughout the year 
Model testing w i l l be explained 
in a later c o l u m n . 

D u r i n g the design p r o i ess, 
sev eral al ternative schemes 
usuallv' must be compared 
Because actual o u t d o o r l ight ing 
varies greatly t r o m hour to 
h o u r and day t o day. foo icandle 
measurements cannot be com­
pared; but the daylight factor 
can. As the o u t d o o r i l lumina­
t i o n changes, the indoor i l l u m i ­
na t ion changes propor t iona te ly 
and the dav light factor remains 
constant f o r any particular 
design • 
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The Parts 
Department 

Ti l l - inosi b f a i i t i l i i l , >()phiNti-
catccl l i j i h t i n n •.ysicni a clc->ii;ni r 
I ;in i k v is f t n n i i o i p e r f o r m as 
inicMHicd it posiocciipanc y 
m a i n i f i i a n c c Is poor l)i-sij;ncrs 
can ensure- t in- iipkc-cp ot i h i ir 
i k si^ns by cons idc r in j ; w hal 
l i a i i j i i iis to lamps and l i i m i -
nairc-s as thi-y aijc- ami by r c i o m 
mend ing to new b i i i l d i n g o\\ n 
ers \ arious opt ions l o r l amp 
and luminairc- maintenanec. 

Light ing s\ s i i nis ol ' toda) ' are 
sophist icalet l . but their p i r 
tormanee is s t i l l affected b\ 
de te r iora t ion o l components . 
I'he accumulat ion o f d i n . 
lumen depreciat ion, and discol­
o ra t ion o f lenses can decrease 
i l l u m i n a t i o n and the o\ erall 
effect ix eness o f a l igh t ing s\ s 
tern Flanneil maintenance is 
the o n h u a\ to ensure the 
e l f i i l l \ene^^ ot l igh t ing s\s-
u nis It is impor tant , therefore 
to recognize the factors that 
cont r ibu te to o\ erall loss o l 
i l l u m i n a t i o n . 

/ (iiiip hiiniDUt. Lamp burn­
out is the most obvious con t r ib 
u tor to loss o f i l l umina t ion 
f r o m a l i gh t ing systetn. The 
(iivnii^c ruled life that a manu­
facturer publishes f o r a lamp is. 
b \ d e f i n i t i o n , that point in l ime 
o f o j i e ra t ion at w h i c h approxi­
mately St) percent o f the Limps 
in a large g roup ha\ e burnet l 
out . ,\s lamps b u r n o u t , i l l umi 
na t ion le\ els (.lecrea.se prope)r-
t ionately. In the ease o f a rapid 
start f h i o r e s t c i i i s \s icm, when 
one lamp goes out in a t w o - or 
four - l amp f ix tu r e , the compan 
ion lamp opera t ing on the 
ballast also goes out 

I itincn elc/irct idtioii I hc 
light ou tpu t f r o m a lamp de-

R. A r n o l d T u c k e r 

R. Arnold liak'i'i is 1)1(1 na}>i'r 
nj h'chiiicidproi^ninis ill (, / /• 
I'.k'ctrical Prod mis. / . S, 
lj)>bliiiii Dirisioii. Daiit crs. 
\l(issiuhiisclls. 

creases as it ages. This l ight loss 
is caused by internal deposits 
f r o m v aporized f i laments, 
cathodes, or electrodes. This 
lamp lumen deprccicition is an 
inherent characteristic o f all 
lamps. 

LiiDiiiitiire dirl depreciii-
liori. The light loss caused by 
deposits o f dust or d i r t on the 
exter ior o f the light source, the 
f ix tu re rel leclor. or the lens is 
referre i l to as liiiiii)i(iire dirl 
depreeicdion. This factor leads 
to a s ignif icant loss o f l ight , 
especially in some manufactur­
ing plant envi ronments Dir t 
accumulat ion on the surfaces 
can be reduced i f the ref lector 
surface is sealed f r o m the air. as 
in a dust-t ight f i x tu r e \ e n t i -
lated l igh t ing units tend to 

Typical light loss (percent reduction) due to poor 
lighting maintenance 

Old lamps, 
dirty lamps 

Dirty 
fixtures 

Combined 
effect 

Incandescent 15 15 28 

Fluorescent 1 => 30 40 

H i g h i n t ens i t y 20 
di.scharge 

15 32 

collect less d i r t than f ixtures 
w i th closed tops. 

/ i.xliire selection and <ic 
cessihi/if y. Designers should 
consider w hether the luminai re 
they choose f o r a specific loca 
t i o n w i l l facili tate or hinder 
lamp replacement Some lamps, 
for example, must be ordered 
f r o m a specific supplier; others 
are readih a\ ailable at local 
i lc-cirieal d is t r ibutors Some 
f ixtures are i l i f f i c u l t to tlisas-
semble for lamp replacement 
or are accessible only by unu­
sual means, such as scaf fo ld ing 
Such problems may discourage 
maintenance workers f r o m 
making p r o m p t replacements 
of burned-out lamps. 

(H/wr consideralions 
Other factors can also affect 
i l l umina t ion levels, .Materials 
used in lumina i re cons t ruc t ion 
i l i f f e r in their resistance to dirt 
accumulat ion, d iscolora t ion , 
ami de ter iora t ion . Dir t accumii 
la i ion on r o o m surfat es lends 
to reduce the amount o f re-
tlected light in the area \oItage 
\ a r i a t i o n . par t icular ly for 
incandescent lamps, and ambi­
ent temperature in the case of 
Huorescent lamps can cause 
\ ariations in l ight output f r o m 
day to day 

Poor l i gh t ing mainienaiiee 
habits can s igni f icant l \ affect 
i l l u m i n a t i o n levels in the w o r k 
place. T) pical l ight losses due 
to poor maintenance f o r \ arious 
light source i \pes can range 
f r o m IS to »0 percent, as the 
at company ing table show s 

.An e f f ec t i \ e l igh t ing mainie 
nance program must meet both 
sh«>rt-lerm and long-term neetis 
as w ell as budget rec|uirements 
For example, it is not j iractical 
to inst i tute a planned l ight ing 
maintenance program that 
replaces e\ cry component o f 
the system damps, socki'ts. 
ballasts, w i r ing . reflectors, and 
so f o r t h ) before it ma l func t ions 
o r burns ou t . Nei ther is it pract i 
cal or economical to totalis 
neglect the rout ine maintenance 
o f the l i gh t ing system unt i l 
burnouts or breakdow ns occu r 

Designer ' s Ma in tenance 
Mamia l 
Designers should prepare a 
maintenance manual f o r an\ 
compl ica ted l igh t ing system 
Such a manual includes a set o f 
electrical plans, manufacturers ' 
i n f o r m a t i o n on each type o f 
luminaire used on the project , 
and re lamping i n f o r m a t i o n If 
special lamps — very narrow 
spoi s joo-dei i ree K e l v i n P.\R 
sHs. for example — ha \ i ' beiMi 
used in a speciflc locat ion f o r a 
speciflc purpose, a good main­
tenance manual notes the loca 
t ions. the tv pes o f lamps used, 
ami supplier i n f o r m a t i o n . 

V;'hene\ er possible, the 
tlesigner o f the l i gh t ing system 
should meet w i t h maintenance 
personnel to acquaint them 
w i th the intricacies o f the 
s\ sii-m Many maintenance 
people are p roud o f their bui ld­
ings ami . given the necessarx 
i n f o r m a t i o n , w i l l main ta in 
them proper ly 

Designers" recommendat ions 
can inf luence management 's 
choice o f a l i gh t ing mainte­
nance plan. \X i t h a know letlge 
of the lactors i n v o h ed. design­
ers also can plan installations 
w i th an aw areness o f potential 
maintenance cosis 

1 ew . \ d \ antagcs l o Spoi 
R e l a m p i n g 
Spot re lamping has a few per-
cei\ i d ad\ antages. .No planning 
is rec|uired. no cost is ob\ ious. 
and no coord ina t ion o f t ime or 
personnel is necessary. These 
ad\ antages. how ever, areout-
w eigheil by many disaib in 
lages In the long run . spot 
re lamping is expensix e Light 
le\ els can fluctuate s ignif l 
cantly. the beneflts o f cleaning 
are not realized, and unit cost 
to r e j iLue one lamp at a t ime is 
high Spot maintenance can 
dis turb bu i ld ing users. s;ifi i \ 
hazarils and electrical problems 
can go undetected, and the 
aesthetics o f an area can be 
affected Color consistencx 
ma\ not be maintained because 
lamps o f d i f f e ren t colors ma\ 
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1H- UNc d Billl.isi l i te can he 
shortened h \ hurned-oui or 
t l i eker ing lamps. I ' inally, spot 
replacements in ter rupt mainie-
nanee personnel or take them 
aw ay f r o m other duties, 

Evaluations usually indicate 
that a p ro j i r am inco rpo ra t i ng 
planned maintenance concepts 
is ht si An analysis o f the l igh l -
in i ; instal lat ion w i l l help in 
de t e rmin ing the most econom­
ical me thod hased on replace­
ment costs, desired i l l i m i i n a t i o n 
l i \ c l . ,md met l iod ot replace 
meni o l hurnouis that occur 
hetbre a scheduled re lamping 

Three equations p ro \ ided h\ 
the I l lumina t ing Engineering 
Society can he used to calculate 
replacemeni cost pe r l ' i x tu re 
per year. The equations, show n 
here in a tahle, y ie ld cost esti­
mates f o r spot replacement, 
g roup replacement, and group 
replacemeni w i t h spot relamp-
m g o t early hurnouis The\ 
account l o r re lamping costs 
on ly ; cleaning costs are not 
iiK ludcd . 

Consider the ("ost 
( onsidcr ihc example o l an 
olTice hu i ld ing l ighted hy tbur-
lamp. tbur- lbot l luorescent 
rci.cssct.1 i ro i l e r s equippei l w i i l i 
standard lamps The space is 
relaiiv ely clean and the lights 
are hemg used a p p r o \ i m a t e l \ 
12 hours per day. f ive days per 
w eek. S2 w eeks per year for an 
estimated total o f .-".OOO opei ai 
ing hours annually. Hach lamp s 
av erage rated l i fe is it).01)0 
hours, , \n accompanying tahle 
sunimari/es the lo l low ing cost 
compar ison 

For this example, assume a 
user net price o f S2.1 y per 
lamp Experience in the l igh t ing 
maintenance area suggests that 
S'.SO per hour f o r lahor cost 
and 2(1 minutes per l amp to 
spot relamp are fa i r ly typical 
d r o u p relamping w i l l take S 
minutes per lamp on the 
a\ erage .Xccording to the first 
equat i i jn i n the tahle. spot 
replacement w i l l cost S2.HI i 
per f i x tu r e per year imder these 

Equations used to calculate lamp replacement cost per fixture per year 

/.',V 
spot replacement cost = — (c + /) 

BX , 
G r o u p rep lacement cost = ~ ( / - + 8) 

BX 
G r o u p and early b u r n o i u rep lacement cost = " C - + g + Kc + Ki) 

w here 
.V = lamps per f i x t u r e 
B = o p e r a t i n g hour s per year 
A' - average rated l a m p l i f e , i n hour s 
A = o p e r a t i n g t i m e b e t w e e n g r o u p replacements , in hour s (percent o f rated l i f e x 

l i f e ) 
c = net p r i ce o f lamps f o r spot rep lacement , in do l la rs 
/. = net p r i ce o f lamps f o r g r o u p rep lacement , in dol lars 
/ = labor cost per l a m p f o r spot rep lacement , in do l la rs 
}> = labor cost per l a m p f o r g r o u p rep lacement , in do l la rs 
A' p r o p o r t i o n o f lamps f a i l i n g be fo re g r o u p rep lacement ( f r o m l a m p mor ta l i t \ - c i i r \ e 

rated 

condi t ions . 
lb determine the costs .issoci 

ated w i t h g roup re lamping. 
select the operat ing t ime he 
tween replacements; the i l l u m i ­
nation levels to he maintained 
usually determine this in terval . 
I f earh hurnouts are to he 
replaced, g roup replacement 
can be delayed unt i l spot re­
placement hecomes hur i len-
some or uneconomical . 

In the example that f o l l o w s . 
10 percent l amp fai lure w as 
determined to be acceptahle 
w i i h no re lamping belore 
group replacement is per­
f o r m e d Accord ing to the lamp 
mor ta l i t y cur\ e. this fa i lure 
rate occurs at approx imate ly " 0 
percent o f average rated l i fe 
(20.()()() hours), ,so the selected 
operat ing t ime is I 4,()()() hours 
hetween group replacements 
The resul t ing calculations, 
using the second equation in 
the tahle. show that g roup 
replacement w i th no spot 
replacement w i l l cost S2 i 1 s 
per f i x tu r e per year. 

If the program includes 
replacing early burnouts before 
the next g roup replacement. 

Example comparison of replacement method 
costs 
Lamps per f i x t u r e = 4 
O p e r a t i n g hour s per year = . ^ 0 0 0 
.Average ra ted l a m p l i f e (hours ) = 2 0 . 0 0 0 
Net p r ice o f lamps: 

n e w = $ 2 . 1 9 

used = 0 
T i m e r e q u i r e d t o replace one la tnp ( t i i inu tes ) : 

spot rep lacement = 2 0 
g r o u p rep lacement = 5 

Labor cost; 
pe r h o u r = S " ' . 5 0 
per spot r e l a m p i n g - S2 . 's() 
pe r g n ) u p r e l a m p i n g = S 0 . 6 2 T 

Spot n'/j/ciccinenl only 

Replacemeni cost per f i x i l u x - p e r year - $ 2 , 8 1 4 

Ciroup replacement only 

Lamp fa i lu re rate b e f o r e g r o u p rep lacement = 1 0 % 
Percent o f ra ted l i fe used b e f o r e r ep lacement = 7 0 % 
O p e r a t i n g hour s b e t w e e n rep lacements = N.OOO 
Replacement cost per f ix i in -e per year $2,413 

Group replacement u itb spot replacement of 
early hurnouts 
L a m p fa i lu re rate b e f o r e g r o u p rep lacement = 2 5 % 
Percent o f ra ted l i f e used b e f o r e r ep lacement = 8 5 % 
O p e r a t i n g hour s b e t w e e n rep lacements = 1 7 . 0 0 0 
Replacement cost per f i x t u r e |5er year = $ 2 , 4 2 8 
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1(10 120 I (0 |(,0 IHO 2 0 0 

Pcrccnragc- of raiccl lamp lite 

Morldlily curve shou iii^i; typical life e.xpecttiiicy forJhioi es-
cenl Idii/ps. 

the decision on w h e n to j i roup 
rc lamp i \ pical lv a l lows up to 
2S percent lamp tai l i i re . The 
lamp mor t a l i t y ei i r \ e inclu ues 
that this w i l l increase the t ime 
hetween group relampinj is to 
HS percent of rated l i fe — 
approximate ly I"".()()() hours 

Either new lamps or \\ t i r k ing 
lamjrs t rom the previous re-
lamping can be used to replace 
burnouts The spot replacement 
lamp cost lor early burnouts , c. 
can theretore run f r o m the cost 
ot a new lamp, /.. to zero. T y p i ­
cally, spot replacement is done 
w i t h used lamps and the cost is 
no th ing . If early burnouts are 
replaced w i th used lamps in the 
example , g r o u j i reji lacement 
w i th spot re lamping o f burn­
outs w i l l cost s j l i s per f ix tu re 
per \ ear. accordmg to the t h i r d 
ec|i iation. 

In this hypothet ica l analysis, 
g roup re lamping w i t h no early 
burnout replacement is the 
most economical method, but 
on ly by a small margin. If it is 
i m p o r i a m lo raes ihe l ic reasons 
to main ta in u n i f o r m l ight ing 
betw een group relampings (in 
retail store ()perati»)ns, for 
example I , the abo\e calcula­
t ions indicate a m i n i m a l cost 
requirement — an addi t ional 
penny and a hall per f i x tu r e per 
year. 

In general, bu i ld ing manage-
meni should consider g roup 
replacement v\ hen the labor 

cost per lamp f o r g roup relamp­
ing is s ignif icant ly less than the 
labor cost per lamp f o r spot 
re lamping Records or w o r k 
studies on lamp replacement 
may help management to deter­
mine the t ime and labor cost 
i n x o h ed in either spot or g roup 
replacement. Computer pro­
grams are a\ ailable that can 
determine the most economical 
re lamping schedule by consid­
ering lamp and labor costs f o r a 
specific instal lat ion. 

Bui ld ing management and 
maintenance staff w i l l u l t i ­
mately determine l igh t ing 
maintenance choices Designers 
w h o understand their perspec 
l i \ es can create l igh t ing s\ sieiiis 
that are more l ikely to be w ell 
maintained • 

Coniimu-d fnim pafjc i " 
them and reflect \ e ry l i t t le 
l o w , ird ihe i \ e This j iroduces 
low surface brightness and 
yields an impression o f a dark 
space High reflectance f inishes, 
on the other hand, refleci more 
o f the incident l ight , p roduc ing 
a br ighter in ter ior w i th a more 
general d i f f usion o f l ight 

I he relat ionship bet w een the 
in i t ia l ( . l isir ibulion o! l ighi b\ 
the luminaires and the dis t r ibu­
t ion o f ref lected light f r o m 
room surfaces is cr i t ical to the 
creat ion o f a desired en\ i ron-
mcnt Depending upon whe the r 
the light i l luminates or subordi-
i i a i i s ihesf surfaces ihe in i t ia l 
light d i s t r ibu t ion w i l l re inforce 
a \ lew er s impression o f high 
or low general brighiness I he 
ov erall brightness also depends 
upon the d i s t r ibu t ion o f re-
tleciecl l ight , w h ich in l u r n 
depends upon the reflectance 
characteristics o f surfaces in 
the space. For example, i f all 
the r o o m surfaces are light 
co lored , in terre l lect ions w i l l 
f i l l in shadows and reduce 
contrast. Dark finishes have 
the opposi te effect . This act ion 
is independent o f bo th con­
centrated and diffu.se light 
d is t r ibut ions . 

The choice of 
surface finishes may 
reinforce or nullify 
the initial 
distribution of light 
from luminaires. 

The choice o f surface f i n ­
ishes, then, may re inforce or 
n u l l i f y the in i t ia l d i s t r ibu t ion o f 
light f r o m luminaires. The 
finishes not on ly affect the 
brightness o f \ isual elements 
that def ine a space, but also 
determine their significance as 
secondary light sources 

The m o o n is a perfect exam­
ple o f a surface f u n c t i o n i n g as . i 
secondary light source. At 

night , the in i t ia l d i s t r ibu t ion o f 
light f r o m the p r imary source, 
the sun, is not apparent to us. 
The m o o n becomes the l igh t ing 
element that i l luminates the 
earih b\ r e l i e d ion . 

.Similarly, a wa l l can become 
the light source that i l luminates 
a r o o m The d i s t r ibu t ion o f 
light in the r o o m is dependent 
upon the reflected d i s t r i bu t ion 
f r o m the wa l l surface, rather 
than upon the in i t ia l l ight dis t r i ­
bu t ion o f the l i gh t ing ec|uip-
ment 

Impressions o f relaxation 
and intimacN can be e l ic i ted 
w hen si condar\ sources are 
the major source o f i l lumina 
t ion . Qui te dif ferent are the 
feelings o f tension and deper 
sona l i / a i ion e\ oked w hen ihe 
l igh t ing c o n d i t i o n results f r o m 
the p r imary d i s t r i bu t ion o f the 
l i g h i m g elements. It is \ er\ 
d i f f i c u l t to create the romance 
of a moon l i t e \en ing \\ i i h 
direct l ight f r o m a primars 
source 

The visual percept ion o f 
space is a f u n c t i o n o f both 
surface character and incident 
l ight In appraising the architec­
tural f u n c t i o n o f a l igh t ing 
system, then, designers must 
recogni/.e the inl luence o f 
ref lected light 

\ designer s c o n t r o l over the 
luminous en\ i ronment includes 
iheabi l i lN to in i e l l i gen th s |HI . 
i t \ i lu- re la i io i i sh ip between 
l igh t ing f ixtures and r o o m 
surface s Manipi i la i ing br ighi 
ness and contrast th rough 
precise light c o n i r o l , along 
w i t h the c o n t r o l o f surface and 
f o r m , is an impor tan t technique 
f o r establishing v. i r ia t ion and 
\ isual interest . • 
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Product 
Showcase 

• Redwood bollards 
T i l l - bollards show n I K T C I x l o n j ; to Wood 
Form's ( i r o i i p i()(t() scries o( c o n i i m p o n i r ) 
o u t d o o r l i j - l i t i n i ; products i l i g l i i n i cns i ty 
discharjic lamps i l luminate t l i f handcraf ted 
r e d w o o d luminaircs in the series The 
units incorpora te a concealed re l lec tor 
assembly to maximize l i j i h i d i s t r i bu t ion . 

(A l i n i l r i c a l , conical , and parabolic 
opt ions are available. Lamp choices include 
high pressure sodium, mercur\ ' \ apor. and 
metal halide. ,-\ l l units are I I . appro\ ed. 
W o o d I o r m . Inc. , Port land. OR. 

Circle 55 

• Occupancy sensor 
NTS Protlucts d r o u p has i n i ro i l uccd a 600-
w att Nouml-acl i \a ted l i g h t i n i j c o n t r o l uni t 
that can sense occupants w i i h i n a lO.OOO-
square loot area The unit is designecl to 
replace a standaril swi tch and tits in a 
standard s\\ i tch receptacle. It features a 
built in sensor, a manual oH sw i tch , and an 
adjustable dayl ight sensor that overrides 
the sound activ at ion circui t w hen ambient 
l ight is sutl icient C o m m o n applications 
f o r the uni t , w h ich can handle both incan­
descent and l luoresceni loads, include 
restrooms. storage closets, conference 
rooms, and garages NTS Products d r o u p . 
Cha t swor th . ( \ 

Circle 56 

• Art dcco fixture 
Classic I l l umina t ion of fe rs an art deco 
f i x tu r e that can be paired \\ i t h a variety o f 
shades The mode l 1920-1 is made o f sol id 
bras.s; it uses incandescent lamps, but can 
be m o d i f i e d to accept compact tluorescent 
or halogen lamps instead. The f i x tu r e , 
u h ich accommodates lamps up to tSO 
watts , is s h o w n here w i t h the mode l 16FD 
etched-glass dish shade. O the r shade s i \ les 
are available. Classic I l l u m i n a t i o n Inc . 
Ik rke ley . C.A 
Circle 57 

• Space-frame system 
The new Structura space-frame sysiein 
f r o m l . ightol ier provides a \ ersatile frame­
w o r k f o r display l igh t ing . The modular 
t r iangular frames o f the system fit together 
to pa r t i t ion areas, carry loads, localize 
l igh t ing , or s imply to decorate. The 
svstem is specif ical ly designed to carry the 
f i r m s display l igh t ing and track l ight ing 
equipment . 
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Structura components include cur\ es. 
corners, and spans in f o u r lengths. Black, 
w h i l e , and custom colors are o f f e r e d . 
\ n I ssorics include f luorescent l igh t ing 

and d i m m i n g s\ stems. .A detailed catalog 
and a template are available to assist design 
ers w i t h layouts, the manufacturer reports 
l . ightolier, Secaucus. NJ. 

C i r c l e 58 

• Corrosion-resistant 
luminaires 
Ql.'s stainless steel garage luminaires are 
built lo vv i ihstand envi ronmenta l and 
accidental abuse and vandalism. .\ high 
intensi ty discharge lamp is enclosed in a 
one piece w elded housing of sO-l stainless 
steel l o r normal applications, MO stainless 
steel f o r cor ros ive areas, and .-\L6XN stain 
less steel f o r marine locations. \ shatter-
l")roof lens and t amperproof screws also 
protect the luminaire . 

The luminai re features sharp c u t o f f 
l i gh t ing and three choices o f ref lectors f o r 
s\ mmet r i ca l , asymmetrical , and f o r w a r d -
t h r o w l ight d i s t r ibu t ion b o t h the hea\ \ 
ex t ruded a l u m i n u m lens f rame and the 
spun a l u m i n u m ref lector are hinged f o r 
ease o l serv ice \ gasketing system fil ters 
out mois ture and debris but permits air to 
c irculate th rough the unit and cool electri­
cal parts. This reiluces operat ing anil 
maintenance costs, accort l ing to the manu­
facturer. Side knockouts a l low f o r t h r o u g h 
\\ i r i ng u i t h in the flxture. and top knock­
outs . i l low for cei l ing or junc t ion box 
m o u n t i n g . QL. Inc , No r thb rook . IL, 

C i r c l e 59 

AC, DC or Both . . . 
Designer Series Signs 
Fit One Size. 

The physical dimensions 
of Yorklite Designer 
Series Exit Signs do not 
change, with or without 
the battery pack. 
Yorklite Is trying to help elimi­
nate dimensional fitting 
problems for exit and emer­
gency ligtiting designers and 
engineers. Our unigue inter-

lenses ore specifically de­
signed to eliminate ho\ spots 
and dark areas. Universal 
knockout arrows ore also 
standard but arrow end cops 
are available as on option. 

All Yorklite Designer Series 
units are available with 5 
Watt PL lamps for excellent 
illumination as well as high 
efficiency Top, bock or end 

nal battery system design in 
the PAX model will allow you 
to choose any Designer Se­
ries Exit Sign in all locations, 
whether self-power or re­
mote power is reguired. 

The durable (injection-
molded Lexan") and com­
pact Designer Series' are 
available in beige, block or 
white. Rea or green letters (6" 
X Va"] are standard and 

mounting capabilities also 
exist for easy installation to 
any 3V2". 4" or single gang 
box. 

Simplify your fitting problem 
by specifying Yorklite's De­
signer Series. The Exit Sign 
that fits one size. For more in­
formation concerning emer­
gency lighting or power sys­
tems, call us at 

(512) 3»5-1773 . 

YORKISITE 
Yorklite Electronics, Inc. 

P.O. Box 19425 - Austin, TX 78760-9425 

C i r c l e 19 

• Sconce 
The \ b l o wa l l sconce was tiesigned b\ 
Robert Pamio h)r l.eucos and is d is t r ibuted 
in the I n i ted States by l n n o \ a t i \ e I 'rotlucts 
f o r Interiors (IPI I The \-shaped incaiiiles 
cent wa l l scome prox ides up l igh t i i i g and 
di t t i i scd light th rough its w hite, hand 
m o l d e d .Murano glass d i l fuser The sconce 
is 1 I . listed lnno \ a t i \ e Products f o r l i i n n -
ors, I n c , Long Island ( i t \ . \ V 

C i r c l e 60 
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• 12-voltlamp 
Cicneral Electric Light ing liusincss ( i n ) u p 
of fe rs the Precise line o f 12-volt m u l t i -
faceted ref lec tor lamps ( ) n l \ 2 inches in 
diameter, the lamps produce highly con­
t ro l l ed beams by focusing the light emis­
sion o f minia ture quar t / halogen f i lament 
tubes \ d ichro ic ref lec tor coat ing reduces 
heani heat t h r o u g h rear lamp emission o f 
in f ra re i l rays 

The lamps are recommended f o r decora-
t i \ e and display l igh t ing , especialU the 
i l l u m i n a t i o n o f perishables and obje i is 
w i t h colors that may fade under h igh heat 
( leneral Electric L igh t ing Business d r o u p . 
Cleveland. O H , 

Circle 61 

t i \ e to conv ent ional emergency l igh t ing 
units. The sell conta ine i l units p ro \ ide 
f u l l y automatic opera t ion and are a\ ailahle 
in single- and douhle-cyl inder models 
They incorpora te maintenance-free 6-v()lt 
sealed lead or n icke l -ca i lmi imi batieries. 

The / , \ models can he used as master 
hattery stations lo pow c r three reinoie 
f ixtures or exit signs each Al l models are 
ec|iiipped w i th automatic solid state 
charger low \ol tage disconnect to pre \ent 
(>\irdischarge o f hattery. dust-tight instan­
taneous transfer relay, charge m o n i t o r lA-.D 
i nd ica to r and momentarv test s\\ i tch, 
l.ightalarms l!lectronics (Corporation. 
Haldw in . \ ^ 

Circle 62 

• Emergency lighting cylinders 
Ketlesigned / . and Z\" decorative l igh t ing 
cyl inders f r o m Lighialarms o f f e r an alterna-

• Industrial floodlight 
l l o l o p h a n e ' s Preilator industr ial noo i l l i gh t 
p ro \ ides a broad hor izonta l and narrow 
\ e r t i c a lbeam w i t h m i n i m u m glare. The 
r i l l e t l o r ilesign elimin.Ues bright streaks, 
even w hen the unit is phiced close to the 
l ighted surface, a f f o r d i n g more u n i f o r m 
surface brightness f o r hetter \ iew ing 
c o m f o r t 

All exposed metal parts are construcied 
o f stainless steel except the housing, w hich 
is made o f die-cast a l u m i n u m . The l ious in i i 
is f in ished w i i h electrosiat ical ly deposited, 
thermoset powdered p o b ester paint. An 
epox\ coat ing w i t h an acryl ic overcoat is 
. i l s o . i \ ailahle. 

The Predator can be rotated 360 degrees 
on its yoke f o r b o t t o m , hack. t op . or inter­

mediate m o u n t i n g pos i t ion . The yoke can 
be r emoved and the f i x t u r e moun ted 
d i rec t ly to w all or c o l u m n w i t h a IS-
degree dow nw ard t i l t , . \ s l ip- f i t adapter 
is available as an accessory f o r tenon 
m o u n t i n g . 

Al l electrical components , inc lud ing the 
SOI ke l , are moun ted on the door w i th a 
quick disconnect, .\Iaintenance personnel 
can remo% e the d o o r f o r bench testing and 
repair, or replace it to change wattage or 
h igh intensity discharge source, H()lo-
phane. New ark. O H . 

Circle 63 

• Hazardous-area lighting 
A line o f high intensi ty discharge hxtures 
to r use in Class I I ha/.arilous areas h.is been 
in t roduced b\ Crouse Hinds Electrical 
Cons t ruc t ion .Materials I'he new D,M\' 
Series Class 11 Champ f ix tures p ro \ ide 
e f fec t ixe l igh i d i s t r i h u i i o n at normal and 
high ambient temperatiwes They are 
suitable f o r use in areas made hazardous by 
the presence o f f lammable gas (»r combust i­
ble dust. 

.Mounting modules include f ixed and 
offset pendant, straight and angle stan­
ch ion , ce i l ing moun t , and wal l mount 
Low -glare globes are f l u t e d internally, so 
the smooth ex te r io r surface sheds dust, 
according to the manufac tu re r 

No tools are needed to install the op­
t ional f iber glass-reinlbrced pol \es ter 
iw isi-on ref lectors or the stainless su i l 
sna jv in guanls ( luards feature an open 
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b o t t o m design for easy re lamping. Al l 
f ixtures are f inished w i th a corrosion-
resisiam epoxy p o w d e r coat. Crouse-
Hinds i : iecir ical Cons t ruc t ion .Materials. 
.Syracuse. N' i ' . 

Circle 64 

• Electronic ballasts 
I ' lectronic ballasts f r o m ry rne i i c s draw .^0 
percent less wattage than convent iona l 
electromagnetic ballasts w bile p ro \ id ing 
f u l l light ou tpu t . The ballasts meet the 
l ight -output standard set by the Counci l o f 
Ballast .Manufacturers (CBM). w h i c h speci­
fies that opera t ing lamps produce 95 per­
cent o f rated lumen output . 

Because the ballasts require less current 
than conxent iona l ballasts, more units can 
be connected per c i rcu i t . sa\ ing on new 
bu i ld ing cons t ruc i ion cost. They use the 
same w i r i n g connect ions as con\ cn i iona l 
ballasts and can be r e t ro f i t t ed w i ihou t 
m o d i f y i n g any w i r i n g in exis t ing f ix tures . 
Fight conf igura t ions accommodate one to 
three lO-w att lamps or t w o 9(i-watt lamps 
w i t h 12()-volt or 2 - \ o l r input xoltages. 

The ballasts carr\ a three-year warranty 
that co\ ers bo th ballast and labor replace­
ment cost. The) are approved by the 
Ca l i fo rn ia Fnergy Commiss ion , listed l i \ 
CnderwTiters Laboratories, and Class P 
thermal lv p rn iec ied 1\ rneiics. Inc., 
i : igin, I I , ' 

Circle 65 

• Exit lights 
Dc\ ine Fight ing has in t roduced its 
N F I ) \ ( iHd s ines enu rgenc\ exit l ights. 
The FF-listed lights f u l h comply w i th the 
new I [ 1 requirements for luminance 
and contrast in standard and 9()-minute 
emergencv modes, ihe manufacturer 
reports The units are constructed o f clie-
c.isi a luminum and are available w i ib . i 
\ ariet\ o f mount ings and finishes l )e \ ine 
Fighting, Kansas City. .MO. 

Circle 66 

• Baffled downlight 
Indy Fight ing has in t roduced a new addi­
t i o n t o its series o f ba f f l ed luminaires. I'he 
dow nl ight . listed as models S().^2.MB and 
(i().A2.MB. features the new 32-w att 
medium-base metal hallde lamp f r o m 
deneral Fleetric. The lamp's color tempera-
lure o f 5500 degrees Ke l \ in and co lor 
rendering index of 05 suit il tor indnor 
commercia l use. The d o w n l i g h t s Tru-Lock 
bar hanger s impl i f ies instal lat ion l n d \ 
l ight ing. Indianapolis . IN 

Circle 67 

c o L e 
T I N G S I N C E 1 9 1 1 

I n t r o d u c i n g . . . 

GarageLiter 

The high-pressure 
sodium solution to 
parking structure 
illumination 
Circ le r eader service c a r d 
No. 51 

LIGHTRAIL 
Illuminated handrail 
Circle reoder service card 
No, 52 

KRYSTAL 
Edgelighted exit 
signs 
Circle reader service can 
No, 53 

BRUTUS 
Very tough exit 
signs 
Circle reader service card 
No, 54 

Custom 
architectural lighting 
designs 

C . W . C O L E St C O . . I N C . 
25B0 N, RQSEMEAD BLVD, 
SOUTH EL MONTE, CA 91733 
(2131 283-6888 • [818} 443-2473 
TELEX 19-4870 Circle 20 
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cost o f o f f i c e l i gh t ing by ^^ to SO percent. 
The l . i g h l - O M a t i c is a one-piece uni t 

that replaces a standard w all s\\ i t ch . It 
operates on I 2()-volt or 1 -\ i>lt circuits 
and is c() \ered by a three-year w arrant)', 
\ o \ itas. Inc. . Santa Monica. (:.\ 

Circle 69 

• Mexican chandelier 
, \rte de .Mexico offers a chandelier that 
features handi raf ted w r o u g h t i r o n and a 
h.i iul turned w o o d e n center post. The 
chandelier 's body is made in .Mexico: 
electrical w i r ing is a ik led in the I n i ted 
.'̂ tates to c o n f o r m to I I . standards Silk and 
l inen shades are a> ailable The chanilel ier 
measures tH inches high and 5 t inches in 
diameter Arte de Mexico , Nor th l l o l h -

U ()(nl. ( .\ 

Circle 68 

• Multifaceted enclosure 
TrimbleHouse s Geodesic Sphere is a poly­
carbonate enclosure that accommodates 
incandescent or h igh intensity discharge 
light sources. The unit is IH inches in 
diameter and is available in clear and 
colored \ersions. Trimblellouse Corpora­
t i o n . Xorcross, d.A 

Circle 70 

• Office sensor switch 
The LightO-.Matic wa l l su i tch f r o m Novi -
tas is designed f o r one-person of f ices . The 
s\\ i tch turns lights o f f au tomat ica lb u hen 
the o f f i c e is unoccupied . .Xccording to the 
manulacturer. use o f the swi tch can in-
c r i asc- lamp l ife and can reiluce the energy 

more energy e f f i c ien t than a standard 
incandescent lamp w i t h comparable l ight 
ou tpu t . Discharge gas circulates th rough 
bo th the inner l igh t -emi t t ing tube and the 
outer globe, mak ing the outer globe a 
l i gh t -p roduc ing part o f the lamp The f i r m 
of fe rs the screw-based lamp in spherical 
and cy l i nd r i ca l shapes, w i t h clear and 
opaque glass, in 13-watt and IS-w att 
\ ersions. and w i t h co lo r temperature'- n l 
2800 and SOOO degrees K e l v i n . Mitsubishi 
Electric Sales . \merica. Inc , Cypress. CA. 

Circle 71 

• Pendant 
The new \ ic tor ia Station pendant f r o m 
Progress Light ing is patterned after the gas 
lamps that l igh ted ra i l road stations in the 
IKOOs Design iletails include a gas-llow 
regulator and \ en t i la t ion holes. The pol­
ished brass crow n holds a I "'-inch-diameter 
red. green, chrome, o r polished brass 
shade w ith a w hite ref lec t ive inner l in ing 
.\ pr ismatic glass d i f fuse r shelters a 100-
watt incandescent l amp. Progress Ligh t ing . 
Philadelphia P\ 

Circle 72 

• Screw-in fluorescent 
The Marathon lluorescent lamp f r o m 
.Mitsubishi is approximate ly ~S percent 
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• Linear fluorescents 
Elan f r o m Lam Light ing Systems is a linear 
fluorescent accent and ambient l igh t ing 
s\ siem. The ex t ruded a luminum housings 
o f the system are e l l ip t ica l in section Hlan 
is available in direct , indi rec t , and d i rec i -

ahle conf lgura i ions that incorporate lenses 
and diffusers . I'he manufacturer furnishes 
the s\ stem in straight runs and patterns. 
Lam Light ing Svsiems. Wakef le ld . \\A 

Circle 73 

• Miniature accents 
Capri Light ing has in t roduced a series o f 
miniature low -\oltage accent lights. The 
luminaires use ul t racompaci .\1K 1 1 quart / 
lialDgen mi r ro red ref lector lamps, w hich 
are only sl ightly larger in diameter than 
a 2S-cent piece. The t iny 20-w att and 
3s-w at l lamps p r o \ ide excellent co lo r 
rend i t ion and beam con t ro l , the Arm 
reports I he small size o f the accent lights 
suits them f o r use in eonf lned spaces, such 
as jew el cases, under sheh es, ami o\ er 
counter tops Capri Light ing , Los 
Angeles. ( \ 

Circle 74 

• Troffers for CRT users 
( i r a \ bar's new Meter Mi.ser t ro f fe r s are 
tiesigneil s | iecifically to el iminate glare on 
(..K J screens .According to the manufac­
turer tests by CRT users rated the visual 
c o m f o r t probabilitN (V'CPl o f l igh t ing w ith 
the t ro f fe r s at 9.^ percent The t ro f fe r s 
feature a ' . - inch parabolic cube louver 
w i th acr\ lie overlay that provides low 
brightness w it bout p ro i luc ing reflect ions 
or stra\ l ight , the Arm reports. 

The t ro f fe r s are prelamped and can be 
prew ired to s imp l i fy instal lat ion. The) are 
a\ailable in t w o versions, the Performer 
and the Saver. The Performer features h igh 
co lor rendering capability, lumen output , 
ami \ isual c o m f o r t . The Saver offers 
greater energy savings w i th equal \ isual 
c o m f o r t . , \ l l t ro f fe r s are equipped w i th 
energy-sav ing ballasts and ( ieneral Electric 
sl '^s \ l a x i Miser or Watt .Miser 11 lamps 

Meier \ l i s i r t ro f fe r s are recommended 
f o r o f f l c e s , hospitals, schools, airports , 
ami other locations w here CR I's are used 
() ther applicat ions include areas w here 
paintings, photos, or exhibi t cases require 
rei luced glare ( i raybar Electric Co, . I n c . 
St. Louis, MO • 

Circle 75 
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Product 
Literature 

• Historic lampposts 
The base castings f o r F n i o n .VIetal's 
Nostalgia series lampposts are made f r o m 
or ig ina l , handmade w o o d patterns, A 
brochure displays the posts and match ing 
luminaires, F n i o n \ k i a l (Corporation, 
Canton, O H , 

Circle 100 

• Luminaires, systems 
S w i \ el icr 's 92-page catalog eo\ ers the 
manulaciurer 's l u l l range o f indoor and 
o u i d o o r luminaires and systems, ,\c ceii i 
lights and track systems f o r merchandis­
ing applications are featured Swivelier. 
Naniiet. NY. 

Circle 101 

• Flat fluorescent 
The Series 66 l latlite f r o m \eo-Ray 
encloses t w o F H lamps in a shallow 
a lununum housing. A small-cell parabolic 
louver mediates direct d o w n l i g h t i n g . a 
peni lani model also p ro \ ides up l igh l ing . 
Ne()-Ka\ Fighting. Mrookb n. \ > 

Circle 102 

• Cast lighting posts 
Antic|ue .Street Lamps of fe rs a w i d e selec­
t i o n o f cast l igh t ing posts and matching 
luminaires A fo ldou t brochure details 
the products , i nc lud ing posts o f i r o n , 
i r o n and steel, f ibe rg lass - re in fo rced 
pohesier , a l u m i n u m , and polysieel 
Aniic|ue Street Lamps, Inc , Aust in . T \ 

Circle 103 

• Area lighting 
A 12-page brochure describes and illus­
trates how the reflectors and refractors 
o f the Petrolux I I de l iver i l l u m i n a t i o n to 
wa lkways , loading p la t forms , garages, 
and sioi agi- areas. Holophane, New -
ark. O i l / 

Circle 104 

• Modular system 
, \ l e ro fo rm structural assemblies combine 
t w o basic components — tubes and 
connec t ing nodes — in a versatile system 
f o r space-frame ceilings and displa\ s. .\ 
b rochure show s applicat ions and l igh t ing 
accessories .Mero Corpora t ion , Haw­
thorne \ ^ 

Circle 105 

Exposure and Filter 
Starting Points with 

Fluorescent and 
High-Intensity 

Discharge Lamps 

• Exposure, filter guide 
A data sheet f r o m CF Fight ing Business 
C r o u p recommends photographic expo­
sure anil f i l i L T adjustments l o r Kodak 
co lo r f i l m s Tw eb e f luorescent and f i \ e 
high intensity discharge sources are 
included, ( d : Fighting Business C r o u p , 
Cleveland. O H , 

Circle 106 

• Post-mounted fixtures 
Spero s Profi le 5 series features sev eral 
d i l f i i se r shapes for post -mounted o u t d o o r 
f ix tures . A brochure details the f ix tures 
and match ing wa l l -moun ted styles. 
Spero i:iectric Corp . , Cleveland. O H , 

Circle 107 

• Fluorescent quadrille 
The .Mod Quad is a modu la r fluorescent 
l igh t ing system based on a c|uadrille 
pa i ie rn . The 6-inch-square modules 
accommodate a \ ariety o f op t ica l assem 
blies. as show n in a brochure . Prudential 
Fighting. Fos Angeles. ( .\ 

Circle 108 

R A M B U S O H DOMNLITE SERIHS 

QUAUTV IS COSI f crECTlUE 

• Downlights 
A p ic to r ia l data sheet diagrams the Ram-
buseh Dow nl i te . The cutaw a\ \ lew 
re\ eals the d o w n l i g h t s inner construc­
t ion and its f ros ted tungsten-halogen 
lamp Rambusch. New \ b r k . N ^ ' 

Circle 109 
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• Louvers, lenses 
Dix ers i f ied Light ing Proilucis m;iniif; ic-
tures a line o f louvers, lenses, modular 
panels, globes, salety sleeves, pans, and 
diffusers , A brochure provides i n l o r m a 
l i o n about the products, inc lud ing custom 
and re t rof i t items Divers i f ied Light ing 
Products, l armingdale \ N 

Circle 110 

r J /'oHjiK»/l(n(*' • Recessed fluorcscents 
Columbia Light ing of fe rs the P t Parabo 
lume scries o l recessed lluorescent lumi-
naires. Data sheets present loe thc ien i s 
o f u t i l i za t ion , \ isual c o m f o r t probabi l i ­
ties, and photomet r ic , energv d i s i r ib i i -
t ion , anil a i r -handl ing data. Columbia 
l . ig lumg Inc . Spokane W V 

Circle 112 

• Lead batteries 
Dual-Lite now pro\ iiles pure lead batter­
ies :is siandaril equipmeni w ith its emer­
gency l ight ing products and exit signs 

I he f i r m of fe rs an i l lustrated brochure 
that explains the features and benefits o f 
the batteries. Dual-Lite Inc.. New 
tow n . C T 

Circle 111 

• I'ltrasonic cleaner 
I l u Sonic ( leaner f r o m ( hicago I l ira 
sonics uses ultrasonic agitation o f a 
w ater-based bath to clean o\ erhead 
lenses, ref lectors , ani l par . ibolic louvers 

The portable uni t can clean SO louvers 
per hour, according to a brochure , ( hi 
cago I Itrasonics C o r p , Marengo, IE. 

Circle 113 
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The finest iigm when 
soace IS tiaM 

L I T T L E INCH 

• IIndercabinet lighting 
.'\ min ia ture brochure features the Lit t le 
Inch undercabinet l ight f r o m Alkco . The 
b r m recommends use o f the l iMures in 
kitchens, study carrels, computer w o r k 
stations, and workshops , . \ l kco , l -ranklin 
Pa rk , IL 

Circle 114 

STUNOVO 

• Indoor lighting 
Sti lnovo's catalog o f indoor lamps por 
tra\ s table. Iloor, suspension, and cei l ing 
and w all lamps. .Most designs are show n 
in f u l l c o l o r S t i lnovo s.p.a.. .Milan. I t ah . 

Circle 115 

• Indoor luminaires 
The Ligh t ing by Kenneth catalog dis i i l .u s 
pendants, f l o o r and table lamps, and w a l l 
f ix tures , many using crystal glass. . \ l l are 
show n in f u l l color. L ight ing by Kenneth . 
Inc . . Miami . FL. 

Circle 116 

yWERCWY 

• Fluorescent lighting 
.\ contractor 's and user's guide f r o m 
.Mercury Light ing Products details the 
a\ ailable opt ions h)r the f i rm ' s l luores­
cent l igh t ing products . .Mercury Light ing 
Products Company, Inc , Passaic, NT 

Circle 117 

Movvell's • Brass pendant 
A pic tor ia l data sheet f r o m .Nowell's 
illustrates the Blacksione Court brass 
|X-ndant. ,\\ ailable in 2-i- and .36-inch-
high models, the pendant can be f in ished 
in pol ished, antic|ued. or lactjuered brass 
Now ell's, Sausalito. CA. 

Circle 118 

SI KILS- U ) 

u l t r a b e a m 

• Lighting supports 
A brochure illustrates the I Itrabeam 
Series 10 display l igh t ing supjiorts and 
tluorescent f ix tures I he manufacturer 
constructs the support sections f r o m 0.5-
inch steel tub ing and 0.18~-inch solid 
steel rods Interstate .Marketing s\ stems. 
San l-ranciseo. CA. 

Circle 119 

• Electrical lighting 
Da\ -brite 's I 22-page catalog det.iils the 
f i r m ' s l luorescent and high intensity 
discharge luminaires and the l-lectro. 
( onnect w i r i n g system. An applications 
section p ro \ ides technical i n f o r m a t i o n 
Da\ br i t i - l ight ing D i \ ision. Lmerson 
Llectric (.o . Lupelo, ,MS 

Circle 120 

• Retail lighting 
A brochure f r o m Spaulding Light ing 
shows h o w the f i rm ' s products i l luminate 
retail areas such as o u t d o o r parking lots, 
facades, landscaped areas, inter iors , and 
garages Lavouts. lootcandle plots, and a 
selection guide p rov ide details. Spaulding 
Ligh t ing . Inc. . Cinc inna t i , O i l 

Circle 121 

I: II 

• Lighting collection 
Koch Low y s comprehensiv e catalog 
presents the f i r m 's complete line o f I loor 
lamps, table lamps, peiul. ints. and other 
luminaires. I l lustrat ions f i l l most o f the 
H2 pages. Koch + L o w \ , Long Islaiul 
City. 

Circle 122 

• Recessed downlighting 
A 3-4-page catalog f r o m 'I ' rakl. i t ing 
presents the f i rm ' s recessed dow nl ight ing 
f ixtures . Lamp compar ison charts and 
pho tomet r i c data augment the presen­
ta t ion . TrakLiting, Inc. . Ci ty o f In-
dustrv. C,\. 

Circle 123 
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DESIGNER 
SIRIES 

• Fluorescent lamps 
.\ fo ldou t brochure f r o m Ci TE'Syb ania 
presents the Arm s Designer Series fluo­
rescent lamps The brochure explains the 
concepts o f co lo r temperature and co lo r 
rendering C I E Sylvania Imlustr ia l / 
Commercia l Light ing, Danvers. MA. 

Circle 124 

• Outdoor lighting 
Bri l l ian t Lighting's ou tdoor l igh t ing 
brochure presents 26 photographs o f the 
Arm's post-mounted and wal l -mounted 
o u t d o o r luminaires. Br i l l ian t L ight ing 
Inc. , San Ecrnando, CA. 

Circle 125 

A L I N E 

• Tubular incandescents 
Alinea tubular incandescent lamps and 
Axtures are manufactured b\ Aamsco A 
brochure show s the lamp's A\ e available 
colors and describes features and op t ions 
Aam.sco Manufac tur ing Inc.. Jersey 
C i t y NJ. 

Circle 126 

The Ml Tvansdver 

L i \ 
1 

• Energy-saving lamp 
A data sheet announces the i n t r o d u c t i o n 
o f the , \ l i -1 \ \ a t t sa \ i r, a bS-w att incandes­
cent lamp that repor tedly produces the 
same l ight output as a lOO-watt standard 
incandescent Luxor Light ing Products, 
Inc , subsidiary o f Duro-'Iest ( l o r p , . 
L\ ndhurst . NJ 

Circle 127 

• Task, ambient lighting 
Zumtobe l s ID-H luminaire provides 
b o t h task and ambient l igh t ing w i t h a 
combina t ion o f direct and indirect i l l u m i ­
nat ion. A brochure details the unit 's 
features and photometr ies / u m t o b e l 
Light ing Inc . EairAeld. NJ. 

Circle 128 

' 
tn-pof-

90>0«H. 

1' 

y 

• Air-handling luminaire 
( i lobe I l l u m i n a t i o n has released a data 
sheet that summarizes the cons t ruc t ion , 
a j ip l icat ions . a ir-handling f u n c t i o n , 
instal la t ion, and maintenance o f the Tri-
Par 90.^0 series parabolic fluorescent 
luminai re d l o b e I l l u m i n a t i o n Co.. (.ar-
dena, CA. 

Circle 129 

• Double-circuit track 
Inl i te s double-c i rcui t track l igh t ing 
system offers flexibility to designers o f 
merchandis ing displays. A 12-page bro­
chure presents i l lustrations and technical 
data. Inl i te C o r p o r a t i o n . Berkeley, CA. 

Circle 130 

Q^.^'*"! '™"'" Olvanlltaa, Inc. 

• Dimming systems 
I ' lei i ronies Divers iAei l illustrates applica­
tions o f its architectural d immers and 
controls in a fo ldou t brochure Pictured 
are a hote l , a church , and the products 
themselves. Electronics Divers iAed. Inc . 
Hi l l sboro . OR. 

Circle 131 

• Daylighting system 
A 16-page brochure provides in-depth 
i n f o r m a t i o n on the .Moore Automated 
Davl igh t ing System o f e lectronical ly 
con t ro l l ed louvers. The Moore Companw 
Marceline. M O . 

Circle 132 

SILVERLUX 

m 

• Retrofit reflectors 
Literature f r o m Braver introduces the 
Arm's specular silver retroAt reflectors, 
w h ich are coated w i t h Si lverlux A im 
f r o m 3M, Brayer L igh t ing I n c . San Eran-
cisco. CA. 

Circle 133 
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• Light conveyance system 
1 i i ihi Tapestries f r o m BeamO u,se glass 
lens plates lo produce decorative sprax s 
o f l ight . The manuFict i i rer recommends 
ai")plicaiions and modi f i ca t ions in a data 
sheet, BeamO, Charlesiow n, . \IA. 

Circle 134 

Emergency Lighting 
Emergency Lighting 
Emergency Lighting 
Emergen ^ Lighting 

-1 

Imaginative 
craftsmanship 
in wood 
for more 
than 50 years 
Bytfier-Purdy Lumti«f ComtHiny. Inc. 

• Emergency lighting 
A brochure f r o m Bodine outl ines the 
eompa in s f m e r g e n c \ l igh t ing products , 
i nc lud ing lluorescent emergenc\ ballasts, 
c eniral baltery ballasts, \ ) ( . i n \ erter 
ballasts, and a high intensity discharge 
emergency s\>ii-m I he Bodine ( o m p a n v 
Col l i e rv i l l e . FN 

Circle 135 

• Clean room lighting 
Culh ' s data sheets on high-tech and clean 
r o o m l igh t ing summarize features and 
specifications o f the f i r m s speeiali/ecl 
l i gh t ing ec|uipmeni Cu th Fight ing. St 
Fouis. 

Circle 136 

• Landscape lighting 
R\ iher-Purdy Lumber offers a catalog o f 
landscape l igh t ing standards and f ixtures . 
The f i r m s products are constructed 
p r imar i l y o f western red cedar Ryther-
Pur ih 1.11111 her < .ompanv. Inc. O ld Sa\ -

brook ( I 

Circle 137 

• Suhminiature lamps 
Fight Buds are 12- o r 2 i -\ ol t r ibbons of 
submimaiure lamps that can be installed 
indoors or outdoors . A brochure depicts 
i \ p i i al applications and describes custom 
op t ions SyUan Designs, Inc., Nor th -
ridge, ( A 

Circle 139 

O M N I D I M 
UCHTINC PROCfSSOR 

• Lighting processor 
A brochure outl ines the features o f the 
O m n i d i m l igh t ing processor, w hich 
incorporates a microprocessor-based, 
16-scene l igh t ing c o n t r o l system. A 1 2S-
scene m e m o r y o p t i o n is available. Master-
D i m . Dallas. \ ' \ 

Circle 140 

• Display lighting 
Amer lux ' s HQ] dispFu l i g h t i n g system 
accommodates the Osram \ H)\ compact 
metal halide lamp in a series o f housings 

I he f i r m offers l i teraiure that details the 
s\ s icm s l o m p o n e n t s and per formance 
A m e r l u x . West Ca ldwel l . N | 

Circle 141 

• Architectural lighting 
Halo s 8( 1-page archi tectural l igh t ing 
catalog encompasses incandescent, low 
\o l tage and high intensi ty discharge 
recessed and surface l igh t ing Reference 
guides suiiplement the product data 
I lalo Fight ing, l i lk C r o \ e \ illage, IF. 

n Circle 142 

• l ight-transmitting panels 
Kalw all offers a h r o i luire that explains 
how its insulated l ight - t ransmi t t ing 
panels can be used in translucent w alls, 
w indow w alls, and w i n d o w replacement 
applicai ions. Kalw all C o r p o r a i i o n , Man-
chesiiT, N i l . 

Circle 138 

• Lamps 
X'enture Fight ing International 's S2-ivage 
198" lamp catalog and technical guide 
includes manufacturer and ANSI code 
cross-reference charts. X'enture Fighting 
In ternat ional . C le \e land . O H . • 

Circle 143 
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Calendar 
March 9 -C^ . 198" 

March 2 3 - 2 5, 1 9 « ~ 

March 2 5 - 2 7 , 198"? 

-March 25-2"^, 1 9 « -

March .30-31, 1987 

Fundamentals I , short course. 
Genera l Electr ic L i g h t i n g Ins t i tu te . 
Cle \ e land . The course covers 
basic asju 'Cis o f i n d o o r c o m m e r c i a l 
an t l i m l i i s t r i a l l i g h t i n g Repeats 
Ma\ ' t - H , June 15-19 . September 
\-i-\H. O c t o b e r 2 6 - 3 " . and No­
v e m b e r 3<i -December - i . La rb ' 
regis t ra t ion i.s r e c o m n i e n d e t l . 
Contac t : Janet .-Mien. Kegistrar. ( J E 
L i g h t i n g Ins t i tu te . Nela Park. C l e \ e 
land. O H -H \ I 2. (2 I(>) 2<IC-2(I 1 i . 

Apri l 13-15 , 1987 

lES regional conference, si ) i i th 
cent ra l ant i .southeastern regions. 
.Asbeville. NC. Contact : B o b Burns . 
131 W i n b e l d Road. C.reenvil le . SC 
2 9 6 0 " . (H()3)29S-6966. 

lES regional conference, Crea l 
Lakes r eg ion . P i t t sburgh. PA. C o n 
tact: l l a r r y j . .McGovern . LaFaccS.-
iMcGov e r n .Associates, 5330 i M K e r 

prise B l v d . . Bethel Park, \'A I 3i)()2, 
(•4l2)KS-4-32iio 

March 3 0 - A p r i l 1. 1987 

Wcstweek "8"', Pacific Design 
Center, Los ,\ngeles, CA Contac t : 
James ( i o o d w i n . (213) 65~-o.S()(). 

Indoor lighting design seminar. 
L i g h t i n g Sciences Inc . Scot isdale. 
A r i z o n a . Contac t : L i g h t i n g Sciem es 
Inc . . " 8 3 0 East Evans Roatl . Scotts-
dale. A / H 5 2 6 ( L (602) 991 9260 . 

Seminar on lighting for muheums, 
art galleries, and displays. ( i c n e r a l 
Electr ic L i g h t i n g Ins t i tu te . Cle \ e 
land. (^b io . Contac t : Janet A l l e n , 
Registrar. GE L i g h t i n g Ins t i tu te , 
.Nela Park. C l e \ e l a n d . O l I ^ ^ l 12, 
(2 16) 2 6 6 - 2 6 N , 

Apri l 1-3. 198" Outdoor lighting design seminar. 
L i g h t i n g Sciences Inc . . Sc(Mtsdale. 
Ar izona . Con tac t : L i g h t i n g Sciences 
Inc . . "'H30 East Evans Road. .Scotts-
dale. A Z 8 5 2 6 0 . ( 602 )991 -9260 . 

Apri l 9 - 1 1 . 198" lES regional conference, east 
cent ra l r e g i o n . Roanoke, \'A. C o n ­
tact: Michael i : . Siska, l l u b b e l l 
L igh t ing , I nn l- lectric W'av, Chri,s-
t iansbi t rg . \ A 2 - i ( r s , (~()3) 
382-61 11. 

.Vpril 1 4. 1987 

Apri l 15, 1987 

Apri l 15, 198" 

. \pr i l 2 1 - 2 3 , 198" 

.Vpril 22 -2^ . 1987 

Lighting conference for contract 
interior designers. General Llec t r ic 
L i g h t i n g Ins t i tu te . C l e \ e h i i u l . 
Repeats O c t o b e r I s- 1 ^ C o n i . m 
Janet .Allen, Registrar, GE L i g h t i n g 
Ins t i tu te . Nela Park. C l e \ e l a n d . 
O H I t I 12, (2 101 206-261-t. 

Custom lighting: I'rom lemons to 
lumens, I )( siyners l i g h t i n g L( i n i m 
seminar, ( .on t rac t Center. .San 
Lr,incisct I , .Arc hitect D a v i d .Malman 
w i l l (.liscuss c u s t o m design. Con 
t.ict: Paul.i Go( u l c l l . ( 115) 
550-0333. 

Lighting controls: The frosting on 
the cake. De signers L i g h t i n g E o r u m 
seminar. New YuTk City. James 
N u c k o l l s w i l l present the seminar. 
Contac t : Louis BaldingervS: Sons 
l i H . 19-02 S te inway Street. A M O 
r i . i . NV 1 1 l i i S , ( " I S ) 2(M-=;~()() 

What's new with ballasts, discus­
s ion and e x h i b i t . Bos ton , ("ontact: 
l o h n C. Gates, lES New l -ngl . ind 
.Section. ( 6 I " ) 6 5 ^ - | ISO 

Lighting conference for i-iu-rgN 
managers and consultants, ( . encra l 
Elec t r ic L i g h t i n g Ins t i tu te . C l e w -
land, Contac t : lanet A l l e n , Regis 
trar. ( i E L i g h t i n g Ins t i tu te . Nel.i 
Park. C leve land . O H n l 12. (210) 
200 2<)l- l . 

lES regional conference, n o r t h 
cent ra l r eg ion . .Milwaukee, \ \ 1 
Contac t : Peg W'allock, Enier|-)ri,se 
L i g h t i n g , " I I 2 W. Eond d u Lac 
.Avenue. .Milwaukee. W'l 532 18. 
I I I I I i(«2 =i2^~ 

Apri l 30 -May 2, 1987 Light Works. lES regional c o n f e r 
ence. sou thw estern r eg ion . Dalla.s. 
Contac t : Ruth .Maddox, I ^00 
C o m m e r c e . Dallas. "LX ~ 5 2 n | , 
( 2 1 - 4 ) 6 9 8 - — 0 1 

May 1 1 - 1 3 , 198" Lighting World International , 
| acobJa\ iis (" .onxeni ion Center, 
New York City. T h e e\ eni is j o i n i l y 
sponso red by LAI.D and lES. C o n 
tact: .Marion ( h e e n e , l A l . D , 18 Ea.st 
K n h Street, Suite 208, New York . 
NV loiKi .C ( 2 1 2 ) 2 ( K ) - I 2 8 i • 

Vril i i ia i i in i l l,i|;hiinn, .Mardi 



Manufacturer Credits 
I he great opeu spaces, where light is 
managed hy tourers (So la r ium, d rea t 
Wesi L i fe B u i l d i n g , ( i r e e n w o o d \ i l lage, 
C o l o r a d o ) Skylights .Super S k y P r o d ­
uc t s . I n c . Solar shades: T h e M o o r e 
C o m p a n y . Space f r ame: Loui .s H u f f ­
m a n C o . Shade ins ta l la t ion : C o l u m b i n e 
B u i l d i n g S p e c i a l t i e s . 

( (impact lluorescent lumps stand in 
for jeu els aroiinci ( hanclelicr rini 
( O f f i c e s o f ( . r i f f i n baca l . New York 
(;it> I C o m p a c t f l uo re scen t lamps: 
N o r t h A m e r i c a n P h i l i p s . C u s t o m 
m a n u f a c i u r i n g : B e r g e n A r t M e t a l I n c . 
O p a l glass cone : R a a k L i g h t i n g . 

Block- diagrams — making an atrium 
into a shoircase i I k ssi r W o r l d Head­
quar ters , , \ lpena , ,Vlichigan). , \ m b i e n t 
and task l i g h t i n g : S t e e l c a s e . Bol la rds : 
E M C O . Relax s: S q u a r e D . Can l i gh i s 
P r e s c o l i t e . Recessi d dow n l igh t s : 

L i g h t o l i e r . I r ans lucen l f iber ghiss 

pant I systern. w i t h low -emiss i \ i l y clear 

ghiss inserts: K a l w a l l . 

/ ' I < . where Madison Are. goes to watch 
more than 'l \ (\'\\. \ ' i de ( ) . New ^ o r k 
{'My) D i m m i n g sys tem: L u t r o n . I rack 
l i g h t i n g : H a l o . Recesseil d o w n l igh t s . 
h a l l - m o o n sconces: L i g h t o l i e r . Incan-
lU S I ent lamps: C h r o m a l u x . 

I he l)est of both worlds Historic lumi-
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