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Brilliant Innovations 
With an eye toward innovation and new technological advances. Venture 
Lighting International has developed the broadest line of Metal Halide lamps 

in the industry. Advances in the Metal Halide product line include: 

Glare Guard Lamps: 
reduce glare from fixtures 
by utilizing an opaque 
highly reflective aluminum 
coating on the top 
of the bulb. 

Horizontal High Output 
Lamps: provide up to 25% 
greater light output in a 
horizontal burning position. 

Special Outer Jacket Lamps: 
smaller outer jacket 
assemblies for use in 
compact low-profile fixture 
designs. 

Low Wattage 
Lamps: our 70 and 

100 watt lamps deliver 
approximately the same 
lumens as 250 and 300 
watt tungsten halogen 

lamps, respectively. 

Instant Restart Lamps: 
instant relighting capabilities 

with 90% light output if 
relit within 15 seconds. 

Double Ended Lamps: 
Smaller envelope size lets 
these lamps be utilized in 

very compact fixtures. 

Compact Arc Lamps: 
short arc gap allows higher 
level of beam lumens from 

standard fixtures. 

To see how brilliant these innovations can be, contact us at: 

\ M k I V E N T U R E L I G H T I N G 

W l I N T E R N A T I O N A L 
A subsidiary of Advanced Lighting International 
625 Golden Oak Parkway, Cleveland, Ohio 44146 
(216) 232-5970 1-800-338-6161 C i r c l e 1 





MITY LITE 
" T l HALOGEN 
01 LAMP 

Floor Lamp 
MITY LITE Model No. 7060 Model No. 8621 

,:Wii ( i f 

Track Model No. 3114 Under Cabinet Model No. 9020 
Sensation of ttie year! Roxter's new MITY LITE Senes shines like no ottier light 
you've ever seen. These compact halogen lights pack a punch o( pure white 
light from their liny, unbelievably ellicienl. low voltage bulbs 
Just think-with only 12 watts (Model No 7060) of power you can light up 
(and I do mean LIGHT UP) your (avonte sculpture, oamting. or any small 
item you want to locus your attention on Light beam is adjustable, and has 
convenient on/off switch Offered in semi-gloss white or semi-gloss black 

Ideal for both residential and commercial use. 
Write or call today lor new color catalog. 

C o r p . 

Better Living Through Better Lighting ' f y 
10-11 40th Avenue, Long Island City, NY 11101 - / 
Tel. (718) 392-5060 FAX: (718) 392-9811 
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Old World Lighting 

INGLE LIGHT RCE 
Washington 
Measuring 24" overall 
height, The Washington 
is an excellent example o f 
New Country hghting. 
This natural copper fix­
ture can be post, wall or 
pendant mounted. 

The Redondo 
In the round, The Redondo is a classic 
shape for practical area lighting. It can ac­
commodate both H. I .D. or incandescent 
light sources. 

The Colonial ^ 
Adapted f rom Old World vin­
tage designs, The Colonial 
wall bracket is one of many fix­
tures available in styles and 
sizes to fit any project. 

Nob Hill 
Attractive and easy to maintain, The Nob 
H i l l fixture ft-om Old World Lighting pro­
duces a perfea model for creative, area light­
ing design. It can house either H . I .D . or 
incandescent light sources making it ideal 
for general building projects such as con­
dominiums, office parks and shopping cen­
ters. The top frame is treated with one of 
our Natural Compound finishes including 
Verdi green, Rustone, Black iron or 
Antique brass. 

Casa Roma 1^ 
Small, medium or large. The Roma Series offers a fixture for all 
outdoor occasions. The Casa Roma justifies its size with 
beautiful lens treatments and various finish choices. 

Old World Ughting—Creating Theme Lighting 

240 Sa rgen t Dr ive , N e w Haven, CT 06511 • 800/243-2101 

1230 Mission Dr ive , Solvang. CA 93463 • 805/688-6681 
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Terralight 
g r o u p s 

b y Hanover 
M N T E R N 

mm 

Elegant Quality in Garden, Pool and 
Patio Lighting. 
Available at most Lighting Showrooms, 
H a n r i v p r ' a d i v i s i o n o f 
I I d l 1 V / ^ t ^ I H O F F M A N P R O D U C T S , I N C , 

470 HIGH ST, HANOVER, PA. 17331, 
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• E d i t o r i a l 
A d v i s o r y B o a r d 
Charles C . Benton 
Assistant Professor of" Architecture 
L'niversity o f California at Berkeley 
Faculiv Research Associate 
Lawrence Berkele\' l.ahoratory 
Berkeley. Calilornia 

Alfred R. Borden IV. l A L D 
Senior l . i j jht ing Designer 
The Kiinfi-I . indqi i is i I';irinership, Inc. 
Philailelphia, Penn^ylvania 

J o h n R. Brass , lAI.D, lES 
President 
Lighting Research & De\elopment. Inc. 
Novato, California 

Caro l Chaffee , l A L D , l E S 
\ ICC Presiilent 
Lightsoiirce 
Venice. California 

David L . D iLaura , F I E S 
Director of Lngineering 
Lighting Technologies. Inc 
.Associate Professor o f C i v i l . Environmental. 
and Architectural lingineering 
Lniversi ty o f Colorado 
Boulder. (Colorado 

M. David Egan, P E , FASA 
.\ssociate Professor o f Architecture 
(;lems(>n I nivcrsiiy 
(l lemson. South Carolina 

Raymond G r e n a l d , FAIA 
Senior Partner 
(ircnaUi Associates, Ltd. 
Los Angeles. California 

David D)rd, PhD, MIES 
Professor o f Architecture 
California Polytechnic Lniversity 
San Luis Obispo. California 

Mojtaba Navvab. MIES 
Assistant Professor o f Archiiecture 
(.ollege o f Architecture and I rhan Planning 
l niversity o f Michigan 
Ann Arbor. Michigan 

Fran Kel logg Smith, ASID, CSI 
lounder 
l.uminae Lighting Consultants Inc. 
San Francisco, ( ia i i fornia 

An bilccliirdI l.ighliiiii\ Ivditonal ,\dvisor\ Board represetus 
various facets o f the l ighting professions, and members were 
chosen for theirexperti.se. LAB members may suggest article 
subjects, review manuscripts or projects, and answer ques­
tions as they arise. 
P R O J E C T S AND MANUSCRIPTS: All submissions are 
handled w ith reasonable care, but the publishers assume 
no responsibility for the safety o f ar twork, photographs, or 
manuscripts. Lvery precaution is taken to ensure accuracy, 
but the publishers cannot accept responsibility for the accu­
racy o f in format ion supplied or for any opin ion expressed 

herein. 
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LOW-VOLTAGE GARDEN LIGHTING 
SEEN IN A DIFFERENT LIGHT. 

Luma's After-Sunset Series combines innovative design 
with energy-efficient lighting, Ttie unique, cost-saving two 
circuit system, together with Luma's special features of quality 
and style, moke it like no other system you've ever seen. 

And new from Luma, is a companion outdoor track 
lighting system. A first in the industry! 

For more information, please contact your local landscape 
architect, wholesale distributor or landscape/irrigation whole­
saler For a free color i i i j L P C i i n ^ A f " 
poster, write to Lumo n i T w l * w U n S v l 
Lighting Industries. |jow-\ADl1age Garden Lighting 

T H E R I V I E I ^ 

u m R 
LIGHTING INDUSTRItS. INC 

2165 South Grand Avenue, Santa Ana, Calitomia 92705, (714) 662-2871 Circle 7 
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I s S e r v i c e ! 

Let Nightscaping Light The Way 
Service is where sales begin. Nightscaping knows 
from 29 years of experience as the industry 
leader in low-voltage outdoor l ight ing that 
designers and installers need the best in service 
to provide the finest end result for their clients. 
Working hand in hand with a nationwide network 
of local, Ful l-Service stocking distr ibutors, 
Nightscaping br ings you the service you need 
to do the job right. 

Sales Tools 
Color Catalogs, Posters and 
Door Hangers 

e Contractor's Demo Kit 
• Audio Training Cassettes 

Manufacturer's Back-Up as 
close as your phone 

' For Technical Assistance: 
Call our HELptiiNE 

Toll Free at (800)-LIGHT40 

SIM< lAl IV 1 K.IIIIM 

Product Support 
• 10-Year Warranty on all outdoor 

transformers & powder coated 
finishes 

« State-of-the-Art Product Design 
using MR-16 lamps and extruded 
aluminum construction 

. Custom Design Service to provide 
the products needed for your 
unique application 

Design Tools 
NEW Video Design Service: Send us a video of 
your site, and within 48 hours we will provide a 
free design consultation. Training Video available 
In-Depth Technical Specification Manual 
Nationwide Training Seminars 
NEW Nightscaping Slide Chart to help you with 
product selection, containing details of all 
aspects of design - including voltage drop and 
wire siz ing info. Look for our Sl ide Chart 
Counter-Top Display at your local distributor. 

Call us for a catalog. 
F i r s t a n d F i n e s t i n 1 2 - V o l t O u t d o o r L i g h t i n g 

Proud 01 
Our Spanish 
Arabiar^s 

L O R A N I N C O R P O R A T E D 

1705 East Colton Avenue • Redlands, California 92373 • (714)794-2121 
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THEBESTTHING 
TO HAPPEN 

TO CEIIIHGS 
IN 470 YEARS. 

Philips introduces Advantage X. 
A renaissance in fluorescent 

lighting. 

"The science of design," 
according to Michelangelo, "is the 
source and very essence of all the works 
of the human brain and hand." 

By creating the Advantage X 
fluorescent lamp, the people at Philips 
Lighting have raised the concept of 
design to new heights. 

Advantage X not only provides 
greater flexibility in lighting layout, it 
enables you to render each new design 
in a richer light. 

With 17% more light output 
than standard fluorescents of the same 
wattage and a remarkably higli color 
rendering index of 80, Advantage X 
opens up a whole new age of lighting 
design opportunities. 

And to help keep your client's 
operating costs from going through the 
roof, it lasts a full 20% longer than 
standard lamps. 

For more information about 
the new Advantage X, call Philips at 
1-800-631-1259, ext. 932, and see how 
we've taken fluorescent lighting out of 
the dark ages. 

The rieu' Philips AdvanUi^e 1 fluorescetit lamp. 

PHILIPS 

I H T I M E T O CHANGE YOUR BULB 

P H I L I P S g 

'0 I ' lKKI' l i ihpxI . iKl iI iMKt" M l n i M n i i n l Vorlli MiHTiiaii I'l l i l ip-.Ciiqi 
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Bright 
Idea 

T h e L I G H T H O U S E 
New fixture for low level 
lighting. Handsome bollard 
design. Laminated of custom 
selected, kiln dried Western 
Red Cedar Easy access 
to lamp and ballast 
compartment. Incandescent, 
mercury vapor or high 
pressure sodium. 

Write on letterhead for 
catalog of wood lighting 
standards and accessories. 

R y t h e r - P u r d y 

L u m b e r C o m p a n y , I n c . 

610 Elm Street 
P.O. Box 622 
Old Saybrook, CT 06475 
Phone (203) 388-4405 ^^''S^mm^ 

Lighting Standards • 
Fixtures • Signs ^^ jn^g i lg ]^ 
Guide Railings • Custom Millwork 
Benches • Trash Receptacles 

See us at the ASLA Annua l 
Meet ing, Boo th 203 Circle 10 

F02-V F02-T 

FT2-G 

Cast Aluminum & Glass • UL Wet Label 

Available in Mercury & H.P.S. 50 Watts 

Carlbean Worldwide Inc. 

2056 N.W. 23rd Ave.. Miami. FL 33142 

(305) 633-2323 

Archiiaiurjil ichiini; ikidhtT lyHH CirClC 11 

From the Editor 
The October issue of Architectural Lighting probably 
comes as close to being a theme issue as anything 
we've ever done. We don't do theme issues as a rule, 
because we want to appeal to a diverse audience and 
because we are supported by a wide range of 
advertisers. Neither group is well served by a magazine 
whose subject matter is narrowly focused. 

What's more, we try to publish projects as soon after 
they come in as we can get them ready. So for the 
"theme" phenomenon to occur, we have to get an 
awful lot of examples of a single project type within 
a very short time. As a rule, that just doesn't happen. 
If it does, we notice. 

In this issue, we have a lot of exterior lighting: 

• Wrigley Field, which should capture an award as 
the year's most publicized lighting job. 

• Avenal State Prison, I'd say the most appropriate 
symbolic use of massive quantities of HPS cobra heads 
in a project anywhere. 

• The Landmark Building, still another illuminated 
edifice on the Boston skyline (see "Lighting a historic 
500-foot clock tower with PAR lamps," Architectural 
Lighting, August 1988). 

• And a master lighting design plan for the central 
business district of Detroit. This is really big: 43 exterior 
lighting projects that will eventually require hundreds, 
if not thousands, of light fixtures. 

Not to mention Jim Benya's column; this month it's 
on exterior lighting and light pollution. 

The significance of seeing all of these projects in this 
magazine at once? It shows that people are getting 
extremely serious about exterior lighting. Some of 
that has to do with the availability of lamps with 
unprecedented color rendering and some with more 
efficient ligliting fixtures; together, they make exterior 
lighting more practical. Some of it has to do with 
off-peak electrical power rates that make exterior 
lighting economically attractive. 

But mostly it signals a growing appreciation — by 
both designers and the public — of what exterior 
lighting can do for cities, for architecture, for security-, 
and for people. And I hope you readers will appreciate 
this month's "theme" as well. 

Charles Linn, AIA 



Letters 
Flyiin's legacy is his students 
The Guest Editorial in your August issue was almost appropriate, 
but one paragraph too long. 1 take exception to the last paragraph. 

John Flynn's greatest legacy is perhaps his students and now 
students of his students. Agreed, it is disappointing that no one 
person has continued where John's work ended so abruptly. Then 
again. John was one of a kind. Indeed, he cannot be replaced. 

People like Rick Shaver, Helen Diemer, Mary Ann Hay. Sandy 
Stashik. Randy Burkett. Andy Beldecos, and many more are now 
practicing lighting design thanks to the Penn State program 
nurtured by John Flynn and now Craig Bcrnccker (a grad student 
of Flynn's in the* mid-1970s). These people arc active in lES 
committees, particularly the Psychological Aspects Committee and 
Education Seminars Committee. In fact, these folks were responsi­
ble for founding the Psychological Aspects Committee in order 
to promote and continue John's work and establish new areas to 
be explored. 

The 1981 lES Application Volume, published just after John's 
death, included then-new information on Psychological Aspects 
as developed by John. At the invitation and urging of John's widow. 
Iris. 1 continued the revisions to John's 1970 book, Architectural 
Interior Systems. The second edition was released in February of 
this year by Van Nostrand Reinhold. John's work is prominently 
discussed and exemplified with applications. 

Work does continue in this field, most of it directly attributable 
to John. Bernecker has done .some work at Penn State, and a 1985 
Psychological Aspects of Lighting Symposium at Penn State is to 
be followed with another in 1989. More importantly. The .National 
Research Council of Canada has just embarked on an ambitious 
program to more clearly define some of the factors which John's 
work identified (for example, spaciousness). 

It is not easy to continue without becoming emotional about 
the issues. Certainly we all know John's work was a cornerstone 
and that the man is irreplaceable. Anyone who is truly active in 
the lighting community-, however, knows that John's work has not 
died with him. On the contrary, his work has spurred great, some­
times lengthy and at times quite emotional debate, leading to a 
variety of committee activities now under way in both the lESNA 
and the CIE and leading to continued research. 

Now, may we get on with it? 
Gar^' R. Steffy. lES, lALD 
Penn State 1977, BAE 
President. lALD 
President, Gary Steffy Lighting Design Inc. 
Ann Arbor Michigan 

Lee Boyack Memorial Scholarship 
In September 1987, news of the passing of Lee Boyack touched 
the heart and spirit of tlie San Francisco Bay Area design commu­
nity. Lee's genius at lighting design and his warm approach to 
colleagues, clients, and students had set him apart. He used to say 
"fighting is everything," and he proved it with his use of focal 
lighting that seemed to make the four walls of a space disappear. 

Originally trained as an architect at Cal Poly, Lee became 
increasingly fascinated with interiors and, in particular, lighting 
design. During summer vacations he worked at W.J. Sloane, and 
after graduating from San Jose State University with a B,A. in 
interior design, he joined Sloane full time. He also taught beginning 
and advanced classes in lighting at San Francisco's Academy of Art 
College. 

Lee pushed tlie limits of what was possible in lighting technol­
ogy. After his first encounter with low-voltage lighting — a motor­
cycle headlight rigged in a coat hanger at a friend's house — he 
proceeded to explore all available types of lighting equipment. 
His "what i f approach led to many innovations that have since 
become industry standards. 

Representatives and distributors wiU remember Lee's enthusi­
asm for new products and ideas, as well as his impatience when 
s( imething as simple as a particular color of glass gel wouldn't fit 
a certain fixture. Clients wi l l remember Ix-e's sensitivity and ability 
to visualize creative solutions to their particular design problems. 
1 hose fortunate enough to be present at one of his focus sessions 
know the magic he added as all the design elements of a room 
came together in a play of light. 

Students wiU remember Lee's common.sense approach and his 
eagerness to teach and explore. He encouraged students to 
experiment with light and to examine light sources and elTects 
wherever they went. His lectures could make even beam spreads 
fascinating. When he called for a break, everyone would go across 
the street to an ice cream parlor, where Lee would resume his 
lecture with a vanilla or strawberry moustache. 

Lee's spirit of fostering excellence in his students has found a 
new avenue. Through the sponsorship of the Design Foundation 
and the California North Chapter of the American Society of Inte­
rior Designers (ASID), the Lee Boyack Memorial Scholarship has 
been instituted to a.s.sist .students of interior design to achieve the 
highest professional goals. The Design Foundation and a review 
jury of design professionals wil l administer the scholarship. 
Student members of ASID who attend FIDER-accredited interior 
tlc sij^n programs arc eligible to apply. 

Funds for the scholarship were donated by lee s professional 
contacts, clients, and friends. Additional tax-deductible donations 
wil l help to keep the light of Lee Boyack shining while assisting 
in the growth of an up-and-coming preprofessional. Checks should 
be made out to Design Foundation, side-marked The Lee Boyack 
Memorial Scholarship, and sent to the address below. For further 
information, plea.se feel free to contact me at (415) 482-1875. 

Jan Lennox Moyer, ASID 
The Lee Boyack Memorial Scholarship 
Design Foundation 
2 Henrj' Adams Street. Suite _i01 
San Francisco, CA 94l')_^ 

L i g h t i n g d e s i g n p r o b l e m ? 

Send your lighting design questions to 
Architectural Lighting. We'll track down 

a lighting designer wi th expertise in that area 
and .seek advice about how to solve your problem. 

.Address your letters to 
Lighting Clinic Editor 

Architectunil Lightiiig 
859 Willamette Street 

P.O. Box 10460 
Eugene. OR 97440 

, \ rchiict iurj l Litthiing OiU)htr I'WK 



The AlESCO' Collection 
Of Lighting Miniatures 

Recessed low voltage Mini-Trim and 
Trimless fixtures install in 4" overall depth 

svivnn DEiicnsjAc. 
8921 Quartz Ave.. Northridgc, CA 91324 

(818) 998-6868 

Circle 12 

C l a s s i c L i g h t i n g a t 
A f f o r d a b l e P r i c e s 

Our unique Polysteel molding 
process provides the ultimate 

in lighting posts features. 

• Best Appearance 
• Easiest installation 
• Lowest Maintenance 
• Lowest Cost 
• Energy Efficient 
• Fast Delivery 

To add elegance to your next 
project call or write today for our 

brochure and illustrated price guide. 

C lass i c L a m p Pos t 
3645 N.W. 67th St. 
Miami, FL 33147 

800-654-5852 
305-696-1901 in Florida 
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Lighting Clinic 
Troubleshooting halogen lamp-life problems 
( (III you It'll iiic why my T4 tungsten halogen lamps are 
burning out prematurely''' 

John Jolly 
Anderson DeHarlnh, I'an. Inc. 
Tucson. Arizona 

If the fixture manufacturer is famil iar w i t h tungsten halogen 
lamp characteristics and has designed a fixture for a specific 
per formance — as ver i f ied by independent testing — then 
the fixture spec sheets w i l l identi ty the correct lamp ( iheck 
that the proper lamp is specif ied for the selected fixture. 
(A)mpare the various lamp manufacturers. Qual i ty di l fers 
f r o m brand to brand and f r o m lamp model to model . >X hen 
problems ct)me up. such as short l i fe , a t roubleshooier w i l l 
ask these questions. Many o f them also apply to convent ional 
filament lamps 

Is it a clear or /rusted lamp-' A c lear l amp runs h o l i e r 
than a f r o s t e d one : i t also p roduces an undes i rab le 
filament image i n the beam d i s t r i b u t i o n pa t t e rn . 

/.V the /(Oil/) fn-o/icrly seated in the lamp sockel^ A i l 
incandescent lamps need p r o p e r sealing to avo id 
nuisance t r i p p i n g and eventua l d i s in t eg ra t i on o f l amp and 
socket. 

What is the ambient temperature in the ceiling 
plenum-" I X C I S S I M - heat w i t h o u t v e n t i l a t i o n can cause 
p r o b l e m s . 

As insulation around the fixture}' .Again, heat can be a 
p r o b l e m . 

Does the line I'oltage vary? Tungsten ha logen lamps 
are \try sensi t ive to var ia t ions over 3 pe rcen t . 

Are the fixtures through-wired-' T o o m u c h e x t r a 
w i r i n g can rai.se t empera tu res in a j u n c t i o n b o x . T h e r m a l 
t r i p p i n g is an i n d i c a t o r o f heat p r o b l e m s in the w i r i n g 
and can de t e r i o r a t e l a m p l i f e . 

Is the lamp heing dimmed helow J 5 percent of 
normal power for extended periods of time-' It 's i m p o r ­
tant that the lamp be b rough t up to f u l l p o w e r o n occasion 
to p r e v e n t c a r b o n o n the filament — w h i c h leads t o 
p r e m a t u r e l a m p b u r n o u t . 

What are the temperatures inside the fixture-' Hxces-
sive heat causes p r e m a t u r e b u r n o u t , ( ;heck the fixture 
to see that it was des igned w i t h a heat sink s u f f i c i e n t t o 
dissipate heat. 

/s the reflector correctly designed to avoid redirecting 
light back into the filament? \n i n c o r r e c t l y des igned 
r e f l e c t o r can des t roy the l a m p seal. 
Carol Chaffee. lALD 
Lightsource Inc. 
Venice. California 
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STATEAAENT: COMMERCIAL 

Festive nighttime lighting 
beckons shoppers 

Project: Quailbrook Center 
Location: Oklahoma City 
Client: Quailbrook Investors, 
Inc. 
Owner: Quailbrook /Vs.sot iaics 
Architects: Baumeister Mankin, 
Inc.; Tern.' Baumei.ster. design 
principal: Haven D. Mankin. 
principal-in-charge 
Electrical Engineer: Paul iscr. 

Prime Electric Co. 

(•lowing red and yellow canvas 
pyramids promise fim and 
excitcmc-nt, beckoning 
iiij;hiiimc- shoppers half a mile 
away. Below die colorful tenilike 
turret-toppers await die brightly 
lit storefronts of Quailbrook Cen­
ter, a lOO.OOO-square-tbot com­
munity shopping center in one 
of Oklahoma City's fa.stest grow­
ing areas. 

While most shopping centers 
pre sent a broad surface to pass­
ing traffic, Quailbrook lies per­
pendicular to the area's main 
road. Only the short top of the 
J-shaped center is visible from 
the street. So. architect Haven 
Mankin used the luminous pyra­
mids to define die center's depth 
and size to evening passersby. 
"The pyramids atop strategically 
placed turrets draw the eye back 
through the center." he says. 

Reaching 28 and Ici-i high, 
the open-structure turrets each 
support a 25-foot-square. 12'/2-

foot-high canvas pyramid, Light 
from the pyramids is reflected 
in the copper-colored metal 
roofs of the stores below them. 
A pyramid-topped clock tower 
sentinels the parking lot. 

Mounted on a turret cross­
beam 8 to 10 feet beneath one 
edge of each pyramid is a 1SOO-
watt metal halide floodliglit with 
an anodized parabolic reflector. 
Aimed up at the underside of 
the canvas, the floodlight's bright 
beam fills the space defined by 
the canvas and the turret's open 
support structure. "We experi-
nii nied with using more than 
one fixture and with different 
kinds of liglit sources," says 
Mankin, "but we found that one 
fixture placed a litdc farther 
away from the canvas had the 
best spread and produced an 
even glow over the whole pyra­
mid. Using several fixtures or 

putting one too close to the bot­
tom edge of the canvas made 
the pyramid look brightt-r at the 
bottom than at the top." 

The glowing pyramids com­
bine with fluorescent cove light­
ing, downlights. and landscape 
lighting fixtures to lend a 
tesnve mood to the center. Cov­
ered walkways and landscaped 
planter beds separate stores 
from the parking lot. Continu­
ous fluorescent strips between 
sign fascias and walkway canopy 
soffits brighten the gla.ss 
storefronts. Incande.scent 
downlights recessed in the 
5-foot-wide .soffits cast soft light 
over nighttime shoppers. 

Lighting in planters outside 
the stores also brightens the 
center's nighttime ambience. 
"We used PAR 38 landscape 
lighting fixtures to highlight the 
landscaping in the walkways," 
says Mankin. "The angle of these 
lamps causes a mysterious 
shadow of the trees to be cast 
up onto the plaster sign band, 
adding to the feeling of activity." 

Along the far end of the cen­
ter, a small lake reflects the glow­
ing red and yellow pyramids in 
its waters. A bollard-lined road­
way skirts one side of the shop­
ping center and delineates the 
center's boundary. "We've got­
ten a lot of good feedback from 
people who tell us they can see 
those pyramids slicking up 
through the trees when they 
come over the hill," says Mankin. 
"The picture is bright. lively, and 
inviting to energetic, young-at-
heart shoppers." 

—Susan Degen 

f o r product information, turn to 
page ~0 and see Manufacturers. 
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STATEMENT: INDUSTRIAL 

Munitions factory retrofit 
saves money, eyes of 
the workers 

Project: .\nnist(,)n Army Dcpoi 
Location: .\nniston, Alabama 
Client: I'nited States Army 
Electrical Engineers: Tom 
Gabriel, Facilities Engineering 
Division, Anniston Army Depot; 
Aaron Acker, Acker Electric 
Company 

U ' P l 

Hcfort- the Annihton Army 
Depot installed a new high pres­
sure sodium (HPS) lighting 
system in some of its key build­
ings, says a worker there, "it was 
so dark, we felt like moles in 
here." .Most of Anniston"s almost 
2000 structures are 30 to 40 
years old. and the origmal light­
ing fixtures — incandescent and 
mercury — were badly deteri­
orated. 

At the Stanley Maintenance 
Facility, known as Anni.ston's 
heart, workers completely dis­
mantle and rebuild tanks. Elec­
trical contractor .\aron .\cker 
worked with one of Annisiim s 
electrical engineers. Tom 
Gabriel, to meet the facilit\ 's par­
ticular needs Acker replaced 
1500-watt quartz lamps in 330 
fixtures with 400-watt HPS 
lamps in as many new lumi-
naires — the existing wiring in 
this and most of the other build­
ings was still good enough to 
use — dropping the connected 
lighting load from 49S kilowatts 
to about 150 kilowatts. 

"We save S48.000 annually in 
energy costs in that building 
alone," says Gabriel. "Payback 
is expected to be about three 
years." 

The luminaires are spaced on 
25-foot by 20-foot centers and 
mounted at 50 feet with loop, 
cord, and plug assemblies. 
Separable mounting hardware 
simplified installation. Light 
levels have increased from 7 -
12 footcandles to 30-40 foot-
candles in work areas. The new-
lamps have an average rated life 
of more than 24,000 hours, 
compared to the 1000- to 2500-
hour life of the incandescenis. 
Relamping need occur only 
every three years, not every 
three and a half months. 

Three other retrofits arc vari­

ations on the theme of the heart: 
the .same HPS replacements for 
original sources and compa­
rable results in energ>- and main­
tenance savings and in light 
increases. The differences lie in 
the ballasts and/or the shapes 
and sizes of the luminaires. 

A turret fini.shing building had 
both remotely ballasted 1000-
watt mercun.' fixtures and 1500-
watt incandescents, which 
delivered about 35 footcandles 
to the work area. The new 
luminaires use ^OO-wait HPS 
lamps — reducing the con­
nected Ughting load from 148 
to 58 kilowatts — and deliver 
"0 footcandles. In addition, 
.\cker was able to use a slide-
on primary electrical disconnect 
and a modified luminaire suit­
able for the limited clearance 
.space. 

The mounting height in a 
woodworking area is only 15 
feet, so Gabriel chose a lumi­
naire for it that features a w idc 
distribution pattern. The fixture 
has a primary quick-disconnect 
plug for simplified installation. 

Another building is a storage 
area with a mix of wall- and 
ceiling-mounted luminaires. 
Here the number of replace­
ment fixtures is less than half 
that of the originals and the 
lighting load is just 25 percent 
of the previous level. Still, the 
light level was increased 500 
percent. 

Overall, the "Tank Rebuild 
Center of the Free World" has 
netted energy savings of 60 to 
"5 percent, with comparable 
cuts in maintenance costs. 

-Michae l Heffley 

Fur product iiijormution. turn l(, 
page 70 and see Manufacturers. 
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LEADING EDGE. 

FOR RETAIL 
ENVIRONNENTS, LEADING 
SPECIFIERS ARE HEADING 
IN A BRIGHT, NEW 
DIRECTION. 

INTRODUCING THE 
TLS-$ NEON SYSTEN 
FROM STAFF. 

Attracting retail customers, drawing 
attention to cash counters, defining 
important sales and display areas, 
delineating traffic patterns . . . these are 
real challenges facing today's 
architects, interior designers and store 
planners. And that's precisely why 
STAFF has created the versatile, new 
TLS-5 Neon System. 

Our unique, patented design 
beautifully combines vivid neon with a 
hidden fluorescent source and your 
choice of track fixture all in one sleek, 
smart-looking tube. 

The eye-catching TLS-5 tubes come in 
white and chrome. The neon is 

available in neo-blue and ruby red. 
Customized colors are also available 
for both tubes and neon. 

Any way you color it. this new TLS-5 
System from STAFF is the perfect 
marriage of form and function. And it's 
another flawless technical achievement 
as well, because when you look closely, 
there's hardly a seam to be seen. 

in fact, every joint and bend, even 
around comers, is perfectly molded 
and tightly connected, giving the look 
of a continuous tube and neon line 
with no interruption. 

That's what we call attention to detail. 

The entire TLS-5 Neon System—neon, 
fluorescent and track fixtures—is 
available now from STAFF for use in 
retail locations, restaurants, corridors, 
airports and showrooms. 

How many ways can the multiple-use 
new TLS-5 Neon System solve your 
lighting needs? 

Now that's a leading question. 

Phone or write us now for more 
information. 

Custom Pink Neon 

STAFFR 
LIGHTING -JM 
THE FOURTH DIMENSION 
OF ARCHITECTURE." 
Route 9W, 
Highland, NY 12528 
Phone 914-691-6262 
Fax 914-691-6289 C i r c l e 14 



STATEMENT: INSTITUTIONAL 

Church lighting: Meeting the 
challenge of a high, 
dark ceiling 

Project: Si. Stephen's Church 
Locat ion: Belvedere. CaHfor-
nia 
Archi tect : Hansen & Winkler . 
Harold Hansen 
L i g h t i n g Consu l tant : K;indall 
>X'hiiehead, Light Source 
E l e c t r i c a l Contractor: Rich 
Aubin , Special Projects 
Photos: Ben Janken 

. \ r ihi i i ' t iunil Llnhiiiin. O t u i l w lyHH 
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St. Stephen's Church has a cei l ­
i ng w i t h a 40-f(H)t peak. W h e n 
its parishioners painted the 
aging concrete vault an azure 
b lue that no one c o u l d sec f r o m 
the ground, they realized i t 
w o u l d take more than paint to 
l ighten up their heights. 

The cast concrete c h u r c h 
s t ruc ture was b u i l t i n 1953. Its 
or ig inal w i r i n g ran th rough the 
walls in condui t that accommo­
dated a m a x i m u m of five cir­
cuits f o r the l igh t ing o f the 80-
foot by 30-foot ce i l ing space, 
r iu- or ig inal l i gh t ing — rows o f 
300-watt PAR 38 lamps in por­
celain sockets inside a w o o d e n 
t rough between the columns — 
pointed down f rom 20 feet, leav­
ing the ce i l ing in darkness. 

W h e n the congregat ion de­
c ided to b r ing light to the newly 
painted cei l ing, they called in 
Randall Whitehead, His chal­
lenge was to solve the l igh t ing 
p rob l em w i t h i n the power l i m i ­
tations imposed by the struc­
ture, and to find a way to hide 
any new w i r i n g in a poured con­
crete bui lding. He met that chal­
lenge. He created a system that 
al lows members to l ight the 
church in a variety o f ways for 
d i f ferent t imes and purposes. 

Whitehead fitted the exis t ing 
t rough w i t h a new b o t t o m and 
recessed adjustable fixtures, us­
ing 90-watt PAR lamps d i rec ted 
toward the walls. He extended 
the w i r i n g ft-om the troughs 
d o w n the co lumns by r o u t i n g 
the back o f a t r i m board that is 
stained gray to match the con­
crete. Halfway d o w n each co l ­
umn, about 10 feet f r o m the 
floor, he installed cus tom lumi -
naires that p rov ide up- and 
downl igh t ing . Upl igh t ing comes 
f r o m 250-watt . -4 lOOK metal 
halide sources and downl igh t ­
ing f r o m 150-watt R40 lamps 

— blue-f i l te red incandescent 
"je>i\ eler's lamps" — w i d i a color 
temperature close to that o f the 
meial halide. 

The three adjustable 45-watt 
quartz PAR 38 lamps are 
moun ted on the w a l l near the 
floor to accent the Christ fig­
ure. Tlie incandescents. whether 
d i m m e d t o a reddish or t u rned 
up to a more golden g low, o f f e r 
a po in ted c(mtrast to the rest 
o f the l ight ing. The t rough fix­
tures, accent l ights, and 
downl ights are manually d im-
mable, and there is .separate 
swi tch ing f o r the uplights. This 
flexible system can create vari­
ations on in t imacy and loftiness, 
w i t h i l l umina t ion f r o m selec­
t ive to f u l l . 

The previous .system con­
sumed 9000 watts; i t p rovided 
8 to 10 footcandles to the pews 
and no l ight at all to the cei l ing. 
Whitehead's system uses 6000 
watts and provides about 32 
footcandles at the pews w h e n 
all the l ights are opera t ing at 
m a x i m u m intensity. The d im­
ming feature makes for long life 
as w e l l as variable ambiences. 

That the total p ro j ec t came 
in under budget naturally 
plea.sed the parishioners. The i r 
greatest pleasure, however , is 
the effect on their w i n d o w s . For 
the first t ime in the 35-year his­
tory o f the church , the stained 
glass w i n d o w s can be seen f r o m 
the outside at night. 

- M . H . 

For product information, turn to 
pcifH' ~" (I'ul .sec Mtiriuf/h iKrcrs. 



It's easy to have your pro jec t 
considered f o r pub l i ca t ion . 
You don ' t have to be a wri ter , 
but you do need to send enough 
i n l o r m a t i o n to let us " v i s i t " 
the l i gh t ing p ro jec t . 

We want to see creative 
solut ions to i n d o o r and out­
d o o r l i g h t i n g problems, every­
where and anywhcTi- a l i g l i i i n g 
p rob l em has been solved w i t h 
creat ivi ty, pract ical i ty , and in­
nova t ion . We're interested in 
bo th electr ical l i gh t ing and 
day l igh t ing . 

To make a p re l iminary eval­
ua t ion , we need photographs 
and a br ie f w r i t t e n desc r ip t i on . 

Photographs 
Sharp co lo r transparencies 
focused o n the Ughi ing achieve­
ment are the next best t h i n g 
to g iv ing the ed i to r i a l reviewers 
a lour o f your p ro jec t . O u r 
f irs t choice is 4 x 5 c o l o r trans­
parencies, but we also accept 
2 ' / i X 2 '/4 transparencies and 
^ S m m slides. We prefer to 
review or ig ina l slides o r trans­
parencies; we cannot review 
co lo r negatives. 

I f your professional photos 
were or ig ina l ly shot as c o l o r 
negatives, please send f u l l -
f rame pr ints . We prefer the 
f o l l o w i n g enlargements: 4 x 5 
contact prints; ^ x 4 pr in t s 
f r o m Vh x2 ' /4 f i l m ; and 5 x 7 
pr in ts f r o m 3 5 m m f i l m . 

Be sure to p rov ide the pho-
tographer s name and phone 
number, and indicate w h o 
o w n s pub l i ca t ion r ights . We 
re turn all photos p r o m p t l y 
af ter review or p u b l i c a t i o n . 

Written description 
Our ed i to r i a l reviewers focus 
o n i n f o r m a t i o n , not presenta­
t i o n ; factual details are m u c h 
more impor tan t than w r i t i n g 
style. The best wr i te -ups b r i e f l y 
describe the l i g h t i n g design 
p rob l em and the \\a\ it was 
solved, expla in ing the s tory 
beh ind what we sec in the 
photos. 

Objectives and scope. A 
b r i e f statement about the ef-

We'd like to see 
your best 
lighting 
project: How 
to send it 

feet the designer was after 
helps us evaluate whe the r and 
h o w w e l l the object ives were 
f u l f i l l e d . 

Philosophy. Wha t broader, 
basic beliefs about wha t l ight­
ing shou ld accompl i sh f o r the 
end user i n f l u e n c e d your de­
sign objectives? Was the light­
ing so lu t i on chosen p r i m a r i l y 
f o r aesthetic effect? User com­
for t? Energy eff ic iency? O r f o r 
o ther reasons? 

Calculations and plan­
ning. Wha t d i d you do that 
migh t he lp ou r readers to ap­
proach thei r o w n w o r k in 
some new and product ive 
ways? Have you created o r 
discovered a way to predict 
l i g h t i n g results? 

Light sources and lumi-
naires. W h y d i d you choose 
I he par t icu lar lamps, l i i m i -

naires. and/or glazing u.sed in 
the project? \X hat custom de­
sign o r archi tectural detailing 
was involved? 

Drawings 
Drawings are op t iona l . In­
clude sections o r details that 
illustrate the l igh t ing achieve­
ment and any special l u m i -
naires, installations, o r o the r 
notable features. I f you send a 
ref lec ted ce i l ing plan, please 
send an e le \ ; i i i ( )n w i t h i t . 

The Review Process 
U p o n reaching ou r o f f l ces , 
your pn)ject submission enters 
our editorial review process. 
We send you an acknowledg­
ment letter and circulate your 
submission among ou r review­
ers. Usually, y o u can expect t o 
hear f r o m us w i t h i n f o u r weeks. 

W h e n a project is selected 
f o r publication, we usually re­
quest more i n f o r m a t i o n about 
the design team and your 
^eU•l Iion o f l ight sources and 
luminaires. We may arrange a 
b r i e f te lephone in te rv iew to 
discuss design issues. 

Finally, we o f f e r c o n t r i b u ­
tors an o p p o r t u n i t y to review 
art icle manuscr ipts .so that we 
can correct any factual ern)rs 
before p u b l i c a t i o n . 

Time to PiibUcation 
I f the materials you submit f o r 
rc\ lew .IPC C()m|")lcte, and i f 
the review and development 
processes are comple ted w i t h ­
out any d i f f l c u l t i c s or delays, 
i t is possible to rush a pro jec t 

in to p r i n t in about 10 weeks. 
Typically, the t ime to publica­
t i o n — that is, f r o m the t ime a 
designer submits materials f o r 
iv \ lew un t i l the publ ished ar­
t ic le is mai led to readers — is 
f o u r to Ave months . I f p ro j ­
ects are complex , require ad­
d i t i o n a l art or photogniphy , o r 
are chosen to be cover stories, 
the total l i m e to pub l i ca t i on 
may be six to nine months . 

To talk about your project 
or get more i n f o r m a t i o n , tele­
phone our ed i to r ia l o f f i ce s at 
(503) 343-1200 . 

Send projec t submission 
materials to 
C h a r l e s L i n n , A I A , E d i t o r 
Architectural Lighting 
8 5 9 W i l l a m e t t e Street 
P.O. B o x 10460 
Eugene , O R 9 7 4 4 0 
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Comprehensive master plan 
guides downtown 
Detroit lighting 
projects 

ARTICLE BY 
CHARLES IJNN. AIA 

PHOTOGRAI»HS BY 
DAN DAMLOWICZ/PHOIOW N 

-^1 • • . 

A private ftind-raising ornani/a-
t i o n . i n concer t w i t h the c i t y 
o f De t ro i t , has embarked on 
what is perhaps the most 
ambit ious urban Hghting 
program an\'where. That dcK-sn't 
mean hghts f o r just a few major 
streets here and there. That 
means, f o r starters. 43 separate 
hghting projects — new and his­
to r ic bui ldings, churches, parks, 
monuments, boulevards, portals, 
gateways, and waterways. 
Orchestrated by a master 
l igh t ing design plan, some of the 
l ighting projects have been com­
pleted and now serve as an 
inspirat ion f o r d o w n t o w n 
Detroi t ' s renewal and g r o w t h . 

H o w a r d Brandston Light ing 
Design began w o r k on the 
master plan in 19H-1. I t was 
financed by Detro i t ' s Central 
Business Dis t r ic t .\.ssociation 
( C B D A ) . an organization who.se 
involvement in l i gh t ing the 
central business dis t r ic t dates 
back over 30 years. For decades, 
the CBDA has acted as a liaison 
between Detro i t ' s business 
c o m m u n i t y and ci ty govern­
ment, do ing every th ing possible 
to make the best use o f pr ivate , 
business, and government 
resources f o r the benefit o f the 
largest urban center in Michigan. 

The master plan has three 
goals, according to CBDA 
Foundation d i r ec to r Natalie 
Stocks: "The first is to improve 
safety and securi ty t h r o u g h the 
l ight ing. The seccmd is to 

Hart Plaza (above and left), to date the largest project com­
pleted under the master lighting design plan. 

improve the city 's image, and 
the th i rd is to encourage addi­
t ional pedestrian t ra f f ic . Clearly, 
people have a poor percept ion 
of our d o w n t o w n when it comes 
to c r ime. The sad part o f it is 
that d o w n t o w n Det ro i t is m u c h 
safer than many people realize." 

Light ing designer Hayden 
McKay adds. "I t w o u l d be 
incorrect to characterize the 
business d is t r ic t as d i r t y or run­
d o w n . But I do t h i n k they were 
finding that fewer and fewer peo­
ple were w i l l i n g to .stay in there 
after dark. It didn' t have the right 

P r o j e c t : .Master l ight ing d r M ^ i i 
plan 
L o c a t i o n : Detroi t . .Michigan 
C l i e n t : Detroit Central Business 
District Foundation 
L i g h t i n g D e s i g n e r s : Howard 
Brandston Lighting Design; 
Howard Brandston. LMJ). 
pr inc ipa l ; Hayden McKay, AL^, 
L\LD. partner-in-charge; Chou 
Lieu, L\LD, partner; Thomas 
Thomp.son, a,s,sociate; Alicia 
Kapheim. designer 
E l e c t r i c a l E n g i n e e r s : ( i i f f e N 
Hoyem-Bas.so; Noray Sarkisian, 
PE. project engineer 

Archinciural Lifshiing. Oiiobcr l')HK 2 



atmosphere, and the CBDA 
wanted to encourage greater use 
of what was es.sentially an under­
u t i l i zed amenity. 

"What was remarkable was 
that they focused o n good 
l ighting as a solution. They knew 
there was a b ig d i f fe rence 
between quanti ty and qual i ty o f 
l ight and they saw l igh t ing as a 
key element in making the place 
feel i n v i t i n g and safe after dark. 
I t h ink the CBDA realized that 
people d idn ' t want to stay after 
dark because they d idn ' t feel 
safe, so establishing that sense 
of securi ty became a central 
c r i t e r ion . " 

McKay cautions. "One o f the 
things we emphasized was that 
l igh t ing alone couldn ' t revi tal­
ize the area. I f you have we l l - l i t 
streets bu t nowhere to go, it 's 
not going to work . The l igh t ing 
isn't go ing to make the streets 
s.itc i f there is no th ing else to 
generate act ivi ty . People aren't 
going to get out o f the i r cars 
and walk along the street just 
because it 's pret ty . Safety 
depends on numbers. The more 
people are out , the more peo­
ple w i l l j o i n in , and soon these 
places become safe because of 
the act ivi ty ." 

Creating the Master Lighting 
Design Plan 
Howard Brandston describes the 
role o f those w h o d i d research 
for the master plan as part 
recorder, part visionary, and part 

22 ArchiiciiunI l.inhiing, Octobrr I'lHH 

designer. One must ob.serve. says 
Brandston, and then "wr i t e it 
down . The first house o f wor ­
ship you see. you w r i t e it d o w n . 
The second one you see. you 
w r i t e it down . Then there are 
the monuments , the nodes, the 
main t raf f ic flow, the main peo­
ple flow, the main pathway^ the 
secondary pathways, the key gate­
ways, the portals. Which o f them 
are important? We list them all , 

" I f we look at the central busi­
ness dis t r ic t o f Det ro i t , fou r 
major freeways bound i t . and 
they come in through distinctive 
portals. This r ing o f highways 
forms the boundaries. Then, 
main boulevards come in f r o m 
that superhighway net. We 
located all o f the parking struc­
tures and a l l o f the means o f 
transportat ion. We f o u n d all o f 
the shopping distr icts , the 

restaurant rows, the theaters, the 
parks, and we mapped i t all out. 
A n d patterns began to f o r m . 

"And w e looked f o r the vistas 
and landmarks f r o m Windsor — 
the c i ty across the De t ro i t River 
in Ontar io — as w e l l as f r o m 
Det ro i t , Now, we're start ing to 
poin t out and weigh certain 
objects and areas f o r l i gh t ing 
w i t h i n the vistas, and arranging 
visual priorit ies so that we know 
exact ly the vista we ' re going to 
produce w h e n the l igh t ing is 
finally done, Tlie resulting night­
t ime envi ronment .should give 
everyone a clear understanding 
o f where they are and where 
they ' re going. It's some real 
research in envi ronmenta l 
psychology and geography: what 
makes people go where they go, 
and w h y do they go there? 

"So this plan sprang f r o m the 

relation.ship of all these things; 
all o f t hem f o r m a pattern. And 
you w r i t e all of this d o w n to 
answer these questions: what do 
you want to see? What do you 
want it to feel like in terms o f 
how you see i t , du r i ng b o t h the 
night and the day? The l ights 
w e pu t ou t there are real ly a 
part o f the street f u r n i t u r e for 
a c i ty l ike Detroi t ; you see them 
du r ing the day," 

In describing the in i t ia l sur­
vey o f the d o w n t o w n area made 
by the l i gh t ing design team. 
McKay says, " I t h ink that w e had 
an advantage because we came 
in w i t h very f ew preconcep­
tions about the area and were 
able to take a fresh, ob jec t ive 
look. We actually took a team 
there and stayed f o r almost t w o 
weeks, walking every single inch 
of the dis t r ic t du r ing the day 



The Cadillac Tou-er Building (opposite) and the Detroit Club 
(above left) have lighting designed by John Kennedy of General 
Electric. The Wayne County Courthouse (above right) has 

i 

lighting designed by Smith. Hinchman & Grylls .Associates. 
All are examples of privately owned buildings that have been 
lit since the master lighting design plan was adopted. 

and the evening. We t r i ed to 
get a .sense of the different neigli-
borhoods. bo th in terms o f the i r 
archi tec tura l characteristics and 
what w e n t on there. Some o f 
the streets are na r row w i t h tall 
buildings, like in the financial 
d is t r ic t . Other areas are qu i te 
wide open, w i t h b ig wide boule­
vards and long vistas. These 
were very d i f fe ren t in the i r 
nature and the way they were 
used. 

"We also t r i ed to get a feel 
f o r the ac t iv i ty going on in each 
ne ighborhood. Were there al l -
n ight restaurants and social 
ac t iv i ty or were they l ike the 
financial d is t r ic t — closed up 
after five o'clock? Starting w i t h 
that, it was fair ly easy to show 
diagrammatically what areas had 
potential for nigl i t t ime t l inct ions 
and how people w o u l d t ravel 
f r o m one area to another. When 
the financial d i s t r ic t businesses 
close d o w n , f o r example, where 
do those people go f o r an after-
w o r k drink? What path w o u l d 
they take as pedestrians? Where 
is the parking? We t ry to l o o k 
at h o w people move th rough 
the c i ty in the day and the eve­
ning — their origins, the i r desti­
nations. 

"A helicopter ride from the 
pol ice was also he lp fu l in view­
ing the c i ty f r o m the air and 
ge t t ing a sense of the en t i re 
district. Not only was it just plain 
f u n . i t s also a good way o f get­
t ing at a wonder fu l level o f detail 

you really don ' t get f r o m be low 
— tall and short buildings, parks 
and open .spaces, patterns, den­
sities, shadows, and how the 
streets na r row and widen . 

"So, on paper, w c began to 
graphically locate districts and 
nodes; these are places o f activ­
ity o r potent ia l terminus. And 
w e came up w i t h several ways 
to look at i t . One was s imply 
an analysis o f movement , o f h o w 
people move th rough a dis t r ic t , 
what they ' re look ing at and 
where they ' re going. We t r i ed 
to set up a hierarchy o f visual 
impor tance f o r objects w i t h i n 
the landscape — not only 
objects o f visual importance that 
w o u l d create an image, but also 
recognizable objects that, i f i l ­
luminated, would help orient peo­
ple i n the n igh t t ime environ­
ment. Then, they cou ld feel 
reassured and conffortable mov­
ing th rough the area and be 
encouraged by that to use i t . 
All o f these analyses begin to 
suggest p r i o r i t y areas to con­
sider l igh t ing . 

"We also d i d an analysis o f 
the amount o f park space ver­
sus parking .space in d o w n t o w n 
Det ro i t , and found that the vast 
majority of the space in the down-

town area was devoted to the 
automobi le — either on the 
streets or in parking garages. 
There was a dominance o f 
emphasis on the automobi le and 
very l i t t l e open space for peo­
ple. But, we fel t that you d idn ' t 

have to shortchange the one in 
order to respect the other, 

" I f you ' re go ing to encourage 
act ivi ty , you're really go ing to 
encourage pedestrian act ivi ty . 
You not only want to feel safe 
on the streets, you want to have 
a lot o f people on the streets, 
w h i c h in t u rn makes you feel 
,safe. So to encourage this k i n d 
o f pedestrian ac t iv i ty , the street 
l i gh t ing in part icular had to be 
much more pedestrian related. 
We also f o u n d that the water­
f ron t along the Detroi t River was 
underu t i l i zed — i t had almost 
no pedestrian walkways except 
for one associated w i t h Har t 
Plaza. As outsiders w h o k n o w 
the way other cities have 
responded to much less com­
manding waterways and vistas, 
we cou ld see that this was really 
a missed oppor tun i ty , " 

Master Plan Recommendat ions 
and Des ign D e v e l o p m e n t 
Howard Brandston Light ing 
Design was retained to prepare 
design development documents 
f o r 43 projects . The firm com­
pleted the final master l i g l i t i n g 
design plan in 198S. recommend­
ing that the pro jec ts be accom­
plished in three pha.ses at a 

projected cost of just under 
S15."" m i l l i o n . Projects to be 
comple ted du r ing Phase I o f the 
master plan are h igh-pr io r i ty , 
h igh-v is ib i l i ty projects that, 
w h e n comple ted , w i l l have a 
major inf luence on perceptions 

of the area. 
One o f the most impor tan t 

pro jec ts is r e l igh t ing the entry 
in to d o w n t o w n De t ro i t via the 
Det ro i t -Windsor Tunnel f r o m 
Canada. The plan recommends 
a festive neon sculpture, says 
Hayden McKay, " to make that 
entrance seem like something 
very e x c i t i n g and dramatic. 

" In the central business dis­
t r i c t , " she continues, " t w o 
avenues create a very s t rong 
symmetr ica l geometry; it 's cu t 
d o w n the center by Woodward 
Avenue, and bordered parallel 
to the r iver by Jefferson Avenue. 
Those two streets are clearly the 
dominant t ransportat ion paths 
f o r bo th t raf f ic and pedestrians. 

"Jefferson Avenue, w h i c h is 
very w i d e and has a h igh vo l ­
ume of t raf f ic , not only feeds 
into the De t ro i t -Windsor Tun­
nel at its east end, bu t feeds 
in to a freeway system at its west 
end. When the cars h i t the cen­
tral business dis t r ic t on Jeffer­
son, they are actually t ravel ing 
qui te s lowly because there is a 
w h o l e series o f signals. Pres­
ent ly, it 's l ighted l ike a super­
highway — not only because o f 
the brightness levels, bu t also 
because o f the u.sc o f h igh pres-

sure sodium cobra heads, It gives 
the impression it's a h ighway 
c u t t i n g the r iver o f f f r o m the 
central business d i s t r ic t when , 
in fact, i t should be v i ewed as 
a grand boulevard. Certainly no 
one is t ravel ing any faster there 
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than they do on the Champs-
Elysees. 

"This avenue needed a change 
o f image more than any other 
p o r t i o n o f the d o w n t o w n area, 
because i t just slashed th rough 
the key pedestrian act ivi ty. We 
saw the need to comple te ly 
change its image f r o m highway 
to grand boulevard — to have 
a good m i x o f t ra f f ic and pedes­
trians that always looks l ive ly 
and human as the first i n t ro ­
duc t ion to the central business 
dis t r ic t . Re l igh t ing je f f e r son 
Avenue is really a key way o f 
invi t ing people into the di.strict." 

M a j o r streets that provide 
access in to the central business 
d i s t r ic t f r o m Jefferson w i l l be 
marked by sleek, 6 5-foot, cus­
tom-designed, high-mast l ig l i t -
ing fixtures w i t h i l lumina ted 
graphics at the base, up l igh t ing 
f o r a series o f stainless steel 

Fort Street I*resbyterian 
Church (opposite), the Chris­
topher Columbus Statue (left), 
and Trinity Lutheran Church 
(below l e f t ) are all examples 
of lighting projects done un­
der the master lighting design 
plan by Howard Brandston 
Lighting Design. 

cables that w i l l converge at the 
mast 30 feet f r o m the ground, 
and hardware f o r securing ban­
ners. Similar fixtures, w i t h a road­
way lumina i re m o u n t e d 30 feet 
above the ground and a second 
l ight at 15 feet for pedestrian 
scale, w i l l l ine the roadway at 
80-foot intervals. 

Woodward Avenue, tradit ion­
ally Detroi t ' s grand boulevard 
to the Canadian border, w i l l 
retain its h is tor ic character. 
Ant ique l ight fixtures at its 
southern end w i l l be repaired 
or replaced w i t h dupl icate fix­
tures s t i l l available f r o m the 
manufacturer f r o m the or ig ina l 
too l ing . At the nor the rn end o f 
the avenue, mul t ip le -g lobed 
m o d e m fixtures w i l l be replaced 
w i t h this same new "antique" 
fixture. Al l fixtures w i l l be 
lamped w i t h metal halide. 

The largest Phase I p ro j ec t 
comple ted to date is Har t Plaza. 
Nest led be tween the D e t r o i t 
River and Jefferson Avenue, the 
plaza is the central business dis­
t r ic t ' s largest ou tdoor gathering 
space. It's pr imar i ly designed for 
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dayt ime use, bu t McKay no t iced 
that a l though "it's very interest­
ing to look at a plan o f i t . in 
three dimensions it's fa i r ly con­
fusing, When walk ing , there is 
a possibi l i ty a person c o u l d 
become disor iented — it 's very 
d i f i i c u l t to te l l where the plaza 
begins and ends. 

"We thought a more three-
dimensional approach was re­
qu i red to define the per imeter , 
so we proposed the use o f light­
ing on large flagpoles at the 
boundaries and around the 
t w o amphitheaters. I 'p l igh ts 
moun ted on the poles i l l u m i ­
nate the flags, and downl igh t s 
p rov ide i n f i l l ambient and secu­
r i t y l igh t ing . When act iv i ty is 
go ing on , the waving flags and 
all o f the l ight c o m i n g out w i l l 
indicate where the ac t iv i ty 
areas and boundaries o f the plaza 
are. We also designed special 
post luminaires to l ight mo.st o f 
the per imeter pathways o f the 
plaza; they also help to organize 
this very sculptural space and 

give i t a more three-dimensional 
character. Because o f Hart 
Plaza's p r o x i m i t y to the water­
f ront , w e hope the same fixture 
w i l l be used up and d o w n 
pedestrian walkways along the 
De t ro i t River." 

Other Phase I projects were 
designed to augment the l ight­
ing on the avenues and at Hart 
Plaza — l ight ing churches, bui ld­
ings, and monuments near the.se 
major projects . 

Most o f the l igh t ing under 
Pha.se 11 o f the master plan w i l l 
be more pedestrian-oriented. 
Lighted kiosks w i l l i l lumina te 
pathways to encourage pedes­
tr ian ac t iv i ty and s t imulate eco­
nomic development between 
the theater, enter tainment , and 
wa te r f ron t -c iv ic center districts. 
Five o ther bui ldings are also to 
be l i t under Phase 11. 

Phase I I I concentrates on 
fur ther def ining the central busi­
ness dis t r ic t t h rough l igh t ing . 
L ight ing w i l l be used to create 
gateways in to the d o w n t o w n 

area, i l l u m i n a t i n g the bounda­
ries o f the central business 
district, the waterfront, the finan­
cial d is t r ic t . Grand Circus Park 
( w h e r e five o f Detroi t ' s ma jo r 
boulevards converge) , and the 
People Mover (a l i g l i t ra i l sys­
tem that runs through die down­
t o w n area). Other projects w i l l 
i l lumina te Capital Park, the Hart 
Plaza Promenade. Bagley Foun­
tain, and Kennedy Square. 

The Politics of Lighting 
The w o r k o f the CBDA shows 
how m u c h a c iv ic organizat ion 
can accomplish w h e n w o r k i n g 
in concer t w i t h a cit)" govern­
ment. "We began w o r k i n g w i t h 
the c i ty on l i g l i t i n g pro jec ts i n 
1954," says Natalie Stocks, "when 
we started raising private money 
to p rovide decorat ive l igh t ing 
du r ing the holidays. We l i t hun­
dreds o f trees and street l ight 
poles, and con t inue to do that 
today. That's h o w w e came to 
have a long-standing rela t ion-
.ship w i t h the D e t r o i t c i ty 

government." 
The CBDA's first permanent 

l igh t ing p ro jec t came in 1981. 
w h e n in only eight weeks, i t 
raised funds to l ight the Ambas­
sador Bridge, a su.spension 
bridge connect ing De t ro i t and 
Windsor. The enthusiasm gen­
erated by this project convinced 
CBDA president Diane Edge-
comb that it w o u l d be w o r t h ­
w h i l e to l igh t o ther D e t r o i t 
landmarks. Soon, the Wayne 
County Courthouse and 
Detroi t ' s h i s to r ic Mariner 's 
Church also were l i t , 

"Diane had the idea to raise 
money for addit ional landmark 
l ight ing," cont inues Stocks, "and 
was in t roduced to Mike I l i t i c h . 
chairman of the board o f Li t t l e 
Caesar Enterprises and owner 
of the Detroi t Red Wings hockey 
team. He said he thought we 
needed a master l i g h t i n g plan 
f o r all o f d o w n t o w n ! Instead o f 
raising funds one p ro j ec t at a 
t ime to l ight up one or t w o 
landmarks here and there, w h y 
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The Ambassador Bridge 
(aboiH i. lit in IWI. was the 
Central Business District 
Association's (CBDA) first 
permanent lighting project. 
T.nthusiasm for this project 
inspired the CBDA's pursuit of 
a master lighting design plan 

for Detroit. The lighting de­
sign for the bridge was done 
by Motor City Electric. 

didn ' t we just do a big master 
plan? Mr, l l i t i c h f imded ou r 
search f o r a l ight ing designer, 
and f r o m the many proposals 
submit ted, we found H o w a r d 
Brandston Light ing Design, The 
firm designed and w r o t e the 
master plan, and in 19H5 w e 
permanent ly l i t the first p r o j ­
ects under this plan." 

The l i g h t i n g master plan is 
an ambit ious one, and Natalie 
Stocks is carefu l t o share the 
credit. "We are raising sV^tni half 
the funds for these projects , and 
the c i ty o f Det ro i t has commi t ­

ted to f u n d i n g the other half. 
Al though most o f the projects 
are on pub l i c proper ty , i t was 
fe l t that the pr ivate .sector 
needed to con t r ibu te too, par­
t icu lar ly because most o f this 
is cus tom l igh t ing and the c i ty 
is just never going to have the 
money to do i t . The citizens and 
busines.ses should also really be 
responsible Af ter a l l . they are 
the d i rec t beneficiaries o f the 
program." 

Stocks is modest about the 
effects the program has had on 
current ac t iv i ty in the down­
t o w n De t ro i t area. " I can't say 
that our w o r k has been the 
major cataly.st, because there is 
so m u c h going on d o w n t o w n . 
We've just had a major expan­
s ion o f Cobo Hall , a pro jec t that 
was to be l i t under Pha.se I , so 
a lo t o f these projects just seem 
to happen together. We're a l l 
w o r k i n g on the revi tal izat ion o f 
d o w n t o w n . 

"But as far as l igh t ing p ro j ­
ects are concerned, we've cer­

tainly had an inf luence, and we 
do help private b u i l d i n g own­
ers locate l i gh t ing consultants 
i f they are interested in l i gh t ing 
their bui ldings." The Cadillac 
Tower Bu i ld ing and the Det ro i t 
Club are examples o f t w o 
private bui ldings that recently 
were i l lumina ted . 

The Value of Master Planning 
"The impor tan t th ing," says 
H o w a r d Brandston, "is that the 
master p lanning process gives 
you a guide to a city 's potent ia l 
to capitalize on the improve­
ment o f b o t h the luminous 
envi ronment and the dayt ime 
environment , in terms o f the 
visual c lu t t e r that streetUglits 
tend to gather. You get a real 
handle on what can be done, 
so things don ' t proceed in an 
ad hoc manner, w h i c h o f t en 
becomes costly, and sometimes 
de t r imenta l to the c i ty . You get 
a real clear v iew o f what you 
might look f o r w a r d to achiev­
ing. But also, it clearly tells you 

what you ' re go ing to get — it 
doesn't lead to heightened 
expectat ions that may never be 
ftilfilled. 

"Aside f r o m all o f the design 
issues present at the c i ty scale, 
it takes an understanding o f how 
to deal w i t h business, bureauc­
racy, po l i t i c s — all o f the ele­
ments that interface to make the 
master plan w o r k , r igh t d o w n 
to the fund-rais ing i t lakes to 
make it go. And years later the 
master plan can serve as a record 
o f the his tory o f the t ime and 
the vision o f what could happen. 
It 's a r eco rd o f what the people 
o f the c i ty thought o f the place 
at the t ime and what they hoped 
to achieve." • 
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Safety 
In a pr ison yard, visual task per­
formance is a paramount l i fe 
safety is.sue. Guards must be able 
to discriniii iate between inmates 
and of f icers at all hours o f the 
day and night. Mistaken ident i ­
fication ean be l i fe threatening. 

To p ro tec t prisoners and staff, 
governments set stringent quan­
t i tat ive design cr i te r ia for site 
l i gh t ing at pr ison facili t ies. Cali­
fornia, for example, requires mini­
m u m levels o f 5 footeandles 
be tween dual per imeter fences 
and O.S footcandle w i t h i n exer­
cise yards. But there's more to 
design than matching tliese num­
bers. Color r end i t ion , emer­
gency backup, and the selec 
t i o n and placement o f support 
poles also vitally affeet the safety 
o f a fac i l i ty . 

Project: Avenal State Prison 
Locat ion: .Avenal, (California 
C l i e n t : Cal i fornia Department 
of Corrections 
A r c h i t e c t NBBJ 
Electrical Engineer: lenn\ Zim-
mermann, Syska & Henne.ssy 
Photos: |err\' l.o.sik 

ranks first 
in prison's 
ligjitin^ 
priorities 
G a r e t h F e n l e y 

Caret h fen ley is senior /issis 
lain editor of Arehi tec iura l 
Light ing. 

Al though safety gets top pr i ­
o r i t y , cost is a s ignif icant l imi t ­
i ng factor. To accommodate 
increasing numbers o f inmates, 
prisons must be b u i l t and main­
tained as economica l ly as possi­
ble. Like many other states. Cali­
fornia has a shortage o f pr ison 
facili t ies. 'Hie popu la t ion o i ii.s 
medium-securi ty Avenal State 
Prison exceeded its designed 

capacity o f 3000 inmates less 
than four months after it was 
comple ted . 

Site l igh t ing at Avenal covers 
the bases for safety w h i l e keep­
ing cost d o w n . Perimeter l ight­
ing is achieved w i t h cobra-
l u ail high pressure sodium 
(HPS) luminaires that meet Higli-
way Department specifications. 
They are moun ted on w o o d e n 

Cobra-head fixtures light the perimeter at Avenal State Prison. 
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Hi^h -»uist liiitiitiaircs light exercise yard. The fewer poles, the 
better because clustered support structures here would pose 
CI svciirity risk: 

poles that meet u t i l i ty company 
standards. The cost-effective 
solut ion u.ses one s t ructure f o r 
t w o functions; l ighting and over­
head power d i s t r ibu t ion . 

The monochromatic color ren­
dering characteristics o f low pres­
sure sodium w o u l d have sub­
dued the difterences be tween 

inmate c lo th ing and correctional 
o f i i c e r uni forms. High pressure 
sodium has better color render­
ing qualit ies, and is therefore 
safer, yet i t maintains a high level 
o f opera t ing eff ic iency. 

High-mast HPS luminaires. 
w h i c h also c o n f o r m to Higl iway 
Department specifications, arc 

SIdiuhird iilility poles und highway liiihtini> etpiiprnent 
enable quick maintenance at a remote prison site. 

located in exercise areas. Their 
arrangement provides eff ic ient , 
u n i f o r m i l l umina t ion o f large 
areas w i t h a m i n i m u m o f sup­
port .structures, w h i c h can pose 
a S I eur i ty risk. 

Instant act ion is r equ i red in 
a l ime of disaster at the pr ison 
— whe the r it 's accidental o r 
intentional. Traditionally, perime­
ter HID l igh t ing is augmented 
w i t h a separate quartz system 
for backup d u r i n g power inter­
ruptions. At .\vcnal, uninter­
rup t ib le power supply systems 

thai support all seeuriiy I ig ln­
ing have e l iminated the need 
f o r costly, energy-intensive 
quar t / backups. The standard 
Highway Depar t inein and u t i l ­
i t y company equipment also al­
low s lor quick maintenance at 
the pr ison s re i i io ie site 

All told, the selec tion of equip­
ment and the l i gh t ing layout at 
Avenal help make the pr ison 
yard a sater place lo be, • 

For product information, turn to 

piific ~lt (iiicl see .Miiiiiifai liiivrs. 

Computer-generated design drawing shoivs layout of site light­
ing equipment and the minimum required footcandle let'els. 

. \erial l ieir of the completed prison at night. The bright 
perimeter zone is a formithihle harrier to inmates within. 
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The designers w h o l ighted 
Wr ig ley Field faced more than 
the usual technical , func t iona l , 
and aesthetic challenges associ­
ated w i t h l ight ing a major league 
ballpark. The Chicago stadium 
had been home to day baseball. 
and only day baseball, f o r 74 
years. Sometime d u r i n g the last 
40 or 50 years, the lack o f elec­
t r ic l i gh t ing had tu rned to a vir­
tue. Playing all home games in 
daylight became a sacred r i tua l 
— practiced in Chicago, but hon­
ored everywhere that baseball 
fans cal led themselves "purists," 

Even as i t t r i ed to put the 
emot ional and pol i t ica l f u r o r in 
perspective, USA Today r e fe r red 
to Wr ig ley Field as "a shrine, a 
museum of baseball landmarks," 
Ben B r o w n wro te , " In this post 
nuclear age o f solar energy and 
semiconductors , h o w curious 
that so many otherwise sane 
folks are prepar ing to go ber­
serk over the debut o f e lectr ic 
lights," Curious indeed, when 
the summer o f 1988 m i g l i i have 
been the Chicago Cubs' 4 7 i h 
season o f night games. W o r l d 
War I I pos tponed the l igh t ing 
o f Wr ig ley Field; that's when 
Phi l ip Wr ig ley d ive r ted to the 
war e f for t the .structural steel 
that was about to become tow­
ers f o r banks o f W r i g l e y Field 
lights. 

Wrigley's lighting: 
Great for 
television, 
but will the 
Cubs win a 
pennant? 

Project: Wrigley Field 
Locat ion: Chicago, I l l inois 
C l i e n t : Chicago Cubs 
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The architects and engineers 
at The Osborn Engineering Com­
pany say they never before 
w o r k e d on such a h igh-prof i le 
p ro jec t . Under the scrut iny not 
on ly o f the clients and owners 

o f the fac i l i ty , bu t also o f the 
national media, the designers 
coped wi th making die field light­
ing aesthetically pleasing f o r the 
fans, appropr ia te f o r the televi­
sion cameras, and hmct iona l for 
the players, w h i l e m i n i m i / i n j i 
l ight trespass f o r the stadium's 
.North Side neighbors. The 
owner wanted the playing field 
unblemished by massive l ight­
ing towers and the curved and 
arching lines o f the stadium un­
dis turbed by over ly obtrusive 
structures 

Because the stadium had been 
used only d u r i n g dayl ight hours, 
only min ima l w o r k l ights f o r 
clean-up crews and metal halide 
l ight ing in the main ground level 
concourse existed. The playing 
field, grand.stands, bleachers, con­
course, scoreboard, parking lots, 
and b u i l d i n g e x t e r i o r all had t o 
be l i t f o r night games. 

Field Lighting 
"It is such a h is tor ic ball park 
that we t r i ed to incorpora te the 
light towers architectural ly w i t h 
the m o t i f o f the stadium." .says 
archi tect Dale Swearingen o f 
Osborn Engineering, "That was 
a d i f t l cu l t challenge. There are 
no poles in the outf ield," Mount­
ing a l l the l igh ts o n the r o o f is 
unusual, but not unique. "Yan­
kee Stadium doesn't have poles 
in the ou t f i e l d , bu t t he i r stands 
go a l i t t l e farther ou t in to the 
o u t f i e l d than these do." says 
Osborn engineer B i l l Tanruther. 
"At Wrigley, i t s a long reach 

out in to deep center field f r o m 
where the o u t f i e l d floodlights 
are mounted on the stadium 
r o o f But advancements in flood­
l igh t ing made that possible. The 
fixtures w e used have a nar­
r o w e r beam spread than o lde r 
ones had," 

Si>me fans refused to join the sell-out crowd for the first night game - an event for which 
SIO. 50 tickets were being scalped for as much as S500 each. On National Public Radio, an 
annoucer said. "A so-called friend of mine called me up and said he could get me a ticket I 
thought about it for about a second and then I said 'No.' It was a little bit like being invited 
to watch my old high school torn down." 



Structural steel stanchions and racks are designed to echo the 
arches of the stadium. The contractor. Commercial Lighting 
Company, first put up the frames, columns, vertical supports. 

and curved braces. The reach was too long for a crane, even 
if there had been a suitable place to put one. So, everything 
on the stadium roof was put up with helicopters. 

John Frier, senior applications 
engineer w i t h General Electr ic 
Light ing Systems department , 
points out some advantages o f 
the rcx)f-mounted lighting. "Look­
ing out on the ou t f i e ld f r o m any 
posi t ion in the grandstand, 
you ' re basically look ing in to a 
s i tuat ion much like that in a 
theater, where the lights are all 
aimed away f r o m you. A black 
band around the outer edge o f 
the ref lector cuts o f f most o f 
the high-angle light that you 'd 
get o f f the lamp. So the ref lec­
to r i tself doesn't bother you 
unless you ' re looking r igh t at 
it . W i t h no floodlights in the 
ou t f i e ld , you ' re not conscious 
o f any brightness. I f you have 
the outf ie ld poles, there's no way 
t o avoid l o o k i n g at the flood­
l ights because they are 10,000 
times brighter — probably more 
than that - than any th ing else 
in the area." 

Frier and the designers at 
Osborn w o r k e d together to es­
tablish the locations, m o u n t i n g 

heights, and number o f fixtures 
to use. "GE has a computer pro­
gram in w h i c h you put the ex­
act locations o f every fixture, 
and so on . and then i t deter­
mines the a iming po in t on the 
field and figures the footcandle 
level at any poin t on the field," 
Tanruther says. 

r iu- six banks o f lights are 
mounted on strucmral steel stan­
chions and racks designed to 
echo the arches o f the stadium. 
"The first t h ing the contractors 
d i d was pu t up the frames, the 
columns, the vert ical supports, 
and the curved braces. Next , 
over in another bu i ld ing , they 
prefabr icated each rack — the 
piece that goes between the 
columns. They moun ted all the 
fixtures on it and put the con­
dui t on i t before they put each 
rack on its frame. I t w o u l d have 
been an a w f u l tougl i job to do 
w i t h a crane — too long a reach 
and really not much place to 
put a crane," says Swearingen. 
"Everything that's on the r o o f 

was put up w i t h hel icopters ' 
A catwalk immediately behind 

the banks o f l ights permi ts ac­
cess to each o f the three levels. 
"From the top o f the r o o f to the 
top fixture is about 36 or 37 
feet. So r ight at the very top o f 
the roof we have a second cat­
walk that basically l inks all the 
l ight banks together. Once you 
go up i n t o a l ight bank, there's 
a carwalk in that l ight bank to 
service the fixture. That makes 
service very easy, and it's a safety 
considerat ion, too ; the w i n d 
comes of f the lake pretty fiercely 
in Chicago," Swearingen says. 

Each o f the 546 fixtures holds 
a 1500-watt metal halide lamp. 
"They should last many years." 
says Tanruther, "but w h e n re­
placement is necessary, it can 
be done wi thou t interfering w i t h 
the a iming. A person need only 
rotate the fixture back and 
change the lamp inside; then the 
unit returns to the original posi­
t i o n the compute r i zed system 
established for a iming. It 's l ike 

a lock that returns to its or ig inal 
posi t ion." 

I'hc position o f each lamp was 
de termined by target a iming — 
a technique that involves cov­
er ing the field w i t h cardboard 
targets on 30-foot by 30-foot 
centers. GE p r o v i d e d an a iming 
diagram and identified each fl(xxl-
l igl i t , using an alphanumeric sys­
tem that ident i f ies each fixture 
by a let ter and number. Corre-
.sponding letters and numbers 
— large enough to be legible 
f r o m the posi t ions o f the flood­
lights — were p r in ted on 14-
inch by 22-inch cards. "Each 
floodlight is a imed at the target 
w i t h the cor responding letter 
and number," Frier says. "It's the 
most accurate way of a iming the 
floodlights." 

Computer a iming is done the 
same way. "Most fixture manu­
facturers have design programs," 
Frier says, "but really, they're 
not design programs. It 's just a 
way o f checking your design. 
Our program is called I l i u m . I t 

Archiicaural Lighiin(!. Oaobcr 19H8 



w i l l calculate l ight in any direc­
t i o n from fLxtures located wher­
ever you want them. Also, it w i l l 
calculate it f r o m the locat ion 
of a te levis ion camera or a 
player. So w e c o u l d predic t 
approximately what a player w i l l 
sec. We don't l ike surprises." But 
a f ew surprises arise auA'way. 
before a system is fine-tuned. 

"There were a f ew things that 
w e had not anticipated," Frier 
says. "One of them was the brick 
w a l l at the end o f each ba.seline. 
Tlie way we had originally aimed 
i t . we were a iming floodlights 
from the end o f the rack r ight 
above that locat ion, d i rec t ly 
d o w n . So we had a really 
intense shadow. So we brought 
the lights in f r o m a l i t t l e greater 
distance and a l i t t l e higher 
angle to soften i t . " Because 
the center fielder repor ted a 
v i s ib i l i ty p rob l em at the July 
2Sth bat t ing practice, they 
added 6 more fixtures t o the 
or ig inal 540. 

M i n i m u m i l lumina t ion in the 
in f i e ld is 250 footcandles; in the 
o u t f i e l d . 150 f(M)tcandles. "We 
have to calculate the l ight not 
only on the field it.self in the 
d i r ec t i on o f the play, but also 
in the d i r ec t i on o f the TV cam­
eras. So w e calculate not on ly 

tin- l i i ld l igh t ing hut also the 
vert ical l i gh t ing on the players 
from the different directions. We 
were concerned about the light 
in the ou t f i e ld , so we d id a ver­
tical ca lcula t ion all the way up 
to the m a x i m u m height o f the 
ball (about 150 fee t ) to see how 
m u c h vert ical l ight we 'd have 
on the side o f the ball c o m i n g 
in to the deep ou t f i e ld . A l l those 
calculations were done before 
w e ever finished the design." 
Frier says. 

A lot o f l ight strikes the side 
o f the ball out in the ou t f i e ld . 
"There's no question o f the ball 
ge t t ing dark or di.sappearing." 
Frier says. "At W r i g l c y Field, the 
l ight is c o m i n g basically f r o m 
the side, so you're look ing at 
t w o crescents, really, if you 
actually stop the ball in the air. 
But the ball is such a .small object 
that you're really only con.scious 
o f i ts loca t ion rather than ex­
actly h o w it looks. So, as long 
as the ball can be seen f r o m the 
in f i e ld all the way to the out­
field, that's the (miy considera­
t ion . The outf ie lders generally 
make a decision about where 
the ball's go ing to be as it leaves 
the i n f i e l d , and there's plenty 
of l ight on that ball leaving the 
in f i e ld . " 

The l ight levels are impor­
tant f o r the te levis ion cameras, 
too. "I t ' s impor tan t for depth o f 
field," says Swearingen. "The 
more l ight y o u have, the more 
you can close d o w n the lens 
opening to get more depth o f 
field." Tanruther adds, " I t lets 
the camera zoom in f r o m the 
ou t f i e ld , for example, to get the 
catcher's face and the catcher's 
signals. Another impor tan t t h ing 
for te levis ion cameras is fa i r ly 
u n i f o r m l igh t ing . The m a x i m u m 
to m i n i m u m rat io should not 
exceed about 2 to 1 in a g i \ (. n 
number o f feet. Otherwi.se. when 
the camera pans across the field, 
your TV screen goes dark. You 
sec that happen in high school 
games sometimes. They have a 
good p ic ture , and then they pan 
around and it goes dark because 
tlie operator can't adjust tlie cam­
era fast enough." 

Frier is plea.sed w i t h the fact 
that they were able to p rov ide 
tho.sc h ig l i levels f o r the cam­
eras w i t h o u t creat ing unpleas­
ant glare in the grandstands. 

\ \ hen you ' re s i t t ing in the 
stands," he says, "especially a 
l i t t l e way back f r o m the side o f 
the field, the edge of the r o o f 
provides a comple te shield o f 
the lights. So you ' re not con­

scious o f any l igh t ing at all. You 
see just this huge l igh ted pano­
rama in f ron t o f you and have 
no idea where the l ight 's com­
ing f rom. Television cameras can 
pan all over the place; they can 
f o l l o w a ball and never pan in to 
the l ight ing equipment f r o m the 
in f ie ld cameras. From the out­
field camera, o f course, you 
could. >X i t h that black insert in 
the fixture, the TV people can 
close down the lens on the cam­
era and actually shoot in to the 
l igh t ing bank. That's the first 
t ime 1 \ I - seen that done w i t h ­
out comple te ly washing out the 
TV screen. Vi hen they shoot i t 
at an angle, there's not enough 
brightness c o m i n g sideways o f f 
those floodlights to wa.sh out 
the pic ture ." 

>X hen the cameras focus on 
the scoreboard in deep center 
field, they w o n ' t show a mod­
ern computer ized one. Even 
v; rigley's ma jo r break w i t h tra­
d i t ion had its l imi t s : the classic 
scoreb();ird stayed. ' They've 
got people behind there," one 
designer said. " I w o n d e r what 
it w o u l d be like inside that 
py.Kx-'" ()ulsiile, it is lit wiUl flood­
lights that are typ ica l ly used on 
bil lboards and h ighway signs. To 
make them as unobtrus ive as 
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The racks that go between the columns and support the fix­
tures were prefabricated. The fixtures were mounted and the 
conduit installed before each rack was put into its frame. 
Catwalks link the light banks, not only to make sennce easy, 
hut also for rooftop safety in the Windy City. 

High pressure sodium was chosen to light the ramps and the 
concourse at the back of the seat deck because the back of the 
stadium is fairly open to the outside, where HPS sources are 
used in the parking lots and in the old-style street lamps with 
acorn style globes 

possible, Tanruthcr mounted the 
f ix tures atop the strueture 
instead o f in their more usual 
uphgh t ing conf igura t ion . 

Grandstand Lighting 
Light ing the playing f i e ld meant 
that all the publ ic areas — 
ramps, grandstands, concourse, 
pa rk ing lot — also had t o be l i t . 
There were a f ew incandescent 
lamps (m some of the ramps and 
some aidimentary l igl i t ing in the 
main concourse because that 
needed .some l igh t ing help even 
in the daytime. "The rest o f i t . " 
.says Tanruther, "al l the pub l i c 
areas had to be l i t up f o r night-
l i m e operat ion. There wasn't a 
l ighted exi t sign in the w h o l e 
place. So we had to put in some­
t h i n g like 150 exi t signs." 

The l igh t ing over the seat 
decks is 175- and 25()-watt 
metal halide in square, enclosed, 
lensed f ix tures . The o w n e r 
chose metal halide for the grand­
stand and the main concourse 
because the l ight on the p lay ing 
f i e l d is wh i t e l ight f r o m metal 
halide .sources. The l ights out­
side of the stadium, f r o m the 
street l ight ing, are h igh pres­
sure sodium. 

" N e w l igh t ing a round the 
s tadium is in keeping w i t h the 

pe r iod — the stadium was bui l t 
i n 1914. Old-style cast poles 
have acorn type globes. We had 
to have a break between the 
whi le light and yellow light some­
place." says Tanruther. "The 
ramps and the c(mcourse at the 
back o f the seat deck are all 
high pressure sodium because 
the back o f i t is fa i r ly open t o 
the outside and people can see 
the ye l low lights f r o m the out­
side. And the seat deck — w h i c h 
is wha t the fans see and what 
the players see f r o m the f i e ld 
— is metal halide." 

Emergency l igh t ing is o f t en 
a t r icky i.s.sue w i t h HID .sourt es. 
" I f there is a power interrup­
t i on , all the l igl i ts w i l l go off . 
They w i l l no t come on again 
f o r about 10 minutes." says 
Tannither. Although dierc is aux­
i l ia ry l i gh t ing in the grandstand, 
there was none in the ou t f i e ld 
or in the bleachers. The Wrig ley 
system is designed .so that an 
emergency generator comes on 
i f a power outage la.sts longer 
than momentar i ly . Half the f i x ­
tures over the seating decks, 
concourses, and ramps are on 
emergency circui ts . .Some have 
quartz lamps f o r emergency use; 
the HPS lamps have a hot lamp 
restrike feature. 

.4 black insert in each fixture 
lets photographers shoot at the 
lights from an angle without 
washing out the image. 

Eighteen o f the fixtures that 
l ight the field have a special ho t 
restrike balla.st that w i l l tu rn the 
1500-watt metal halide flood­
lights back on instandy. Part o f 
the reason f o r inc lud ing those 
18 floodlights in the emergency 
s\ stem is that the field l i g h t i n g 
I S the pr imary l ight source f o r 
the bleachers. "There's no con­
venient place to mount f ix tu res 
to l ight up the bleachers i f the 

field lights are off ." .says 
Tanruthcr 

" I t takes about 60.000 volts 
to re igni te that lamp w h e n it's 
hot." says F r i e r "The lamps in 
those 18 fixtures are of special 
cons t ruc t ion .so you can apply 
60.000 volts to them w i t h o u t 
b l o w i n g them out ." 

I f p laying baseball in the cool 
o f the evening improves the 
team's statistics, the fans are 
l ike ly to have a b l o w o u t that 
combines the l iveliest features 
o f N e w Year's Eve and the 
Four th of July. The Cubs have 
w o n no pennant since W o r l d 
War I I . no W o r l d Series in 80 
years. Sports wri ters have statis­
tics showing that the team bat­
t i n g average worsens i n the heat 
of July and Augu.st. They're wait­
ing to .see whe the r adding home 
night games makes a d i f ference . 

The Cubs w o n their first f u l l 
night game, after being rained 
ou t o n August 8. I f they ever 
make a run f o r a pennant, even 
the Citizens Uni ted f o r Baseball 
in the Sunshine (CUBS) may 
decide to start taking in night 
games. I 

For product information, turn to 
pane 70 and see Manufacturers. 
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Light ing plays a key role in the 
restorat ion o f historie bui ldings, 
such as Boston's Uni ted Shoe 
Machinery Corpora t ion Bui ld­
ing — n o w renamed the Land­
mark. In such restorations, 
modern viewers want to see the 
b u i l d i n g and its spaces more 
clearly and dynamica l ly than d i d 
the users o f the or ig ina l . At the 
.same t ime, they want the i l l u ­
sion o f his tor ical accuracy un­
tainted by blatantly modern f i x -
lures. 

In 19.^0. the Landmark bu i ld ­
ing was a pioneer project in sev­
eral ways. It was the city 's first 
skyscraper, w i t h 24 stories. It 
was the first o f a series o f 
stepped buildings w i t h ziggurat-
l ike massing requi red by new 
res t r ic t ive zoning laws o f the 
t ime. To a l low air and l ight to 
reach the street, c i ty planners 
removed earlier height restric­
t ions w i t h the qua l i f ica t ion that 
bui ldings above 125 feet had to 
slope away f r o m the street at 
an angle o f approximate ly 68 
degrees. 

The bui ld ing was also the- first 
n ight - l i t skyscraper on Boston's 
skyline. Its roof, a steep peak 
w i t h a flat top suppor t ing a huge 
American flag, is made o f clay 
t i les w i t h an orange-yel low 
gla/e. In sunlight, the effect was 
o f b r igh t gold leaf, and at night 
spot l ights kept i t shining. The 
roof l ights stopped c o m i n g on 
du r ing W o r l d War I I , were on 
only sporadically un t i l the 196()s. 
and had be i n o f f comple te ly f o r 
the past t w o decades. Light ing 

Project: Lmdmark Bui ld ing 
Location: Boston, Massachusetts 
C l i e n t : Meredi th & Grew, Inc. 
. \ rchi tect : Jung/Brannen As.so-
ciates, Inc.; Neil Midd le ton , lead 
architect 

L i g h t i n g Des igner : Chris 
Ripman 
Electr ica l Eng ineer : C( ),sentini 
.Associates 
I n t e r i o r D e s i g n e r : Jung Bran-
nen Associates, Inc. 
Photos: ( i r egon- Murphey 
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With lighting help, 
restoration 
outshines 
original 
Mike Heff ley 

Mike Heffley is an editorial as­
sistant with Architectural Liglit-
ing. 

designer Chris Ripman tu rned 
them back on and extended the 
ex te r io r floodlighting to g round 
level. 

Af te r s tudying the nature and 
general design of the or ig inal 
floodlighting. Ripman's staff" 
exper imented w i t h various 

mock-ups at night to get the 
best render ing o f the go ld r o o f 
and the l imestone walls and 
ornaments. High pressure 
sodium floodlights ( 1 So wa t t s ) 
w o r k e d best f o r the roof, and 
I I K - f ix tures r ing ing its base 
served to l ight the flag as w e l l . 
Planted at the base o f the flag 
are 4{)0-watt metal halide 
floodlights that b r i n g out the 
blue and w h i t e o f the flag. 

Mercur ) ' vapor and 3000K 
metal halide lamps are used to 
upligli t the bui ld ing s six stepped 
layers. The mercur>- vapor 
source is used on the upper 
floors, where short throws make 
beam pho tomet r i e s less c r i t i ca l , 
for its long lamp l ife and good 

co lor rendi t ion of the green 
walls. Clear metal halide lamps 
arc- used for long th rows f r o m 
the .Srd to the 2()th floor where 
a clear source is rec|uircd for 
precise beam c o n t r o l . Quartz 
sources spotlight the lower flag­
pole, w i t h its g i lded eagle and 
second large flag, 

n i l - main lobby is an . \ r t Deco 
showpiece, its cast linear and 
ray patterns m i x i n g w i t h the 
floral motifs in the t r im , fixtures, 
and g r i l l w o r k . Ripman's chal­
lenge there was to highl ight 
streamlined design and elabo­
rate detail , both discreetly. "We 
wanted no break between the 
ex te r io r and in te r io r l igh t ing ." 
he s;i\ s. "The fine Art Deco 

Golden peak of the Landmark Building topped Boston's first night-lit skyscraper in the 1930s. 



Light strips in the trim surrounding the elevator doors bring 
the brass Tree of Life etchings out of a half century of shadows. 

detail o f the main lobby really 
begins w i t h the bronze g r i l lwork 
outside the ent r ) ' Ripman had 
quartz wa l l washers cut in to and 
painted to match the stone 
above bo th sets o f entries t o 
l ight the side walls and accent 
the g r i l l w o r k ; he also up l i t the 
g r i l l w o r k . 

Ripman w o r k e d f r o m the 
beginning of the restoration w i t h 
archi tect Nei l Midd le ton . They 
started w i t h a bu i ld ing that, six 
years earlier, a prominent struc­
tural engineer had p ronounced 
decayed beyond repair. The i r 
first task was to strip away years 
of patchy attempts at modern i ­
zation. 

"The beaut i fu l o r ig ina l Ar t 
Deco etched glass panes in the 
gold-plated cast a luminum pen­
dant fixtures had been replaced 
w i t h w h i t e acrylic panels," 
Ripman says. "We were all set 
to do some S10,000 w o r t h o f 
research and development t o 
simulate some etchings o f the 
per iod . Then an elderly mainte­
nance man heard us bemoaning 
the I0 .SS o f the originals and took 
us d o w n to the basement. He 
had saved a sample o f each dif­
f e ren t design on his o w n , and 
care fu l ly stored them away, 
years ago. I t was an inc red ib ly 
for tunate thing." 

The linear patterns created by 

the pendant and gla.ss designs, 
Ripman says, set the Art Deco 
tone in the lobby that he'd 
w o r k e d so carefu l ly to establish 
outside. Art Deco light. Ripman 
explains, is not to be confused 
w i t h Art Deco fixtures. 

"The l ig l i t has a layered qual­
i ty , l ike the architecture." Rip­
man says. " I t isn't an even wa.sh. 
It rather stops and starts be­
tween patterns o f lines, maybe 
curved lines, k i n d o f like waves 
on the beach." .Multiple com­
pact fluorescents replace the 
original incandescents. They 
give the appropriate sense o f 
po in t sources even when dif­
fused by the sandblasted glass. 
They also keep maintenance and 
energy costs l ow . Small PAR 
lamps were h idden in the tops 
of the pendants to upl ight the 
ornate go ld leaf ce i l ing medal­
lions above them. 

Twelve bronze elevator doors 
are the lobby's g lory — and 
were Ripman's biggest challenge. 
Each door is brushed w i t h a ver­
tical grain and etched w i t h eight 
panels in a tree-of-l ife motif , 
w i t h black paint rubbed in to the 
designs so they can be read. . \ l l 
were bur ied in shadow and 
resisted numerous attempts to 
br ing them out. Already recessed 
f r o m the wa l l , the vert ical grain 
reflected what light hit it — from 

the chandeliers or f r o m various 
m o c k - u p s ot sources f r o m the 
opposite walls, f r o m d i rec t ly 
above, f r o m the ce i l ing , f r o m 
the side — d o w n to the floor. 

The l ighting solution is a sim­
ple fixture that Ripman and his 
stafl 'made by m o u n t i n g sockets 
on a piece o f metal strip to 
house I-15 T « fluorescent lamps 
w i t h i n the t r i m sur rounding the 
door. The fixtures, w h i e h hold 
IT lamps each, b r o u g l i i the t r i m 

piece out about 3 inches all the 
way around and are set in 
frosted glass to diffuse the 
mul t id i r ec t iona l l ight . 

"The 1930s technique closest 
to this w o u l d have been neon," 
says Ripman. "which we decideil 

was too much voltage near too 
much metal and too many peo­
ple. \Xe also tr iet i low soltage 
lamps, bu t dec ided we wanted 
a l ight s t r ip rather than a series 
of visible discrete sources." The 
tr ickiest part, he adds, was 
r emot ing all 1 S ballasts w i t h 
t w i c e as many wires per door 
in the ba.sement. 

No sueh light strips were in 
the original bu i ld ing — they 
may, indeed, be unique to this 
one. Nevertheless, the Land­
marks (Commission approved 
them because o f the way they 
brought the doors out o f the 
shadows. 

At 50,000 watts, the ex te r io r 
l i g h t i n g substantially exceeds 
the energy budget a l lowed by 
the Massachusetts Energy Code 
for exterior lighting. Ripman was 
pe rmi t t ed to transfer the neces­
sary wattage f r o m the i n t e r i o r 
l ight ing power budget, however, 
w h i c h only sl ightly reduced the 
tenant al lowance o f 2.13 watts 
per square foo t in of t ice .space. 

The ex te r io r and the lobby 
were the only parts o f the bu i ld ­
ing granted his tor ic status; 
the rest o f the .space was 
comple te ly renovated. The 
clients believe that the m i x o f 
qual i ty renovat ion and 
restoration explains the fact 
thai their bu i ld ing had a com­
mi tmen t o f over "̂ 0 percent 
occupancy before it was even 
comple ted . • 

For pnidin t iiifdniuilidii. turn In 
page ~0 and see .Manufacturers. 

The etched glass of the pen­
dants was copied from sam­
ples of each pane's different 
pattern, previously stored 
away in the basement by an 
elderly maintenance man. 
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Ligl i t ing a space that combines 
a classroom and a c o u r t r o o m 
w i t h i n the same four walls 
requires a design that supports 
and defines the activities that 
typically take place in each envi­
ronment . Like a classroom — 
w i t h a c o u r t r o o m in place o f its 
chalkboard-covered f r o n t wa l l 
— the new moot c o u r t r o o m at 
the Universi ty o f San Francisco's 
School o f Law of fe red an un­
usual l i gh t ing challenge to 
architect Robert Pfauth. 

A t the ft-ont ha l f o f the r o o m 
is a full-scale c o u r t r o o m 
designed to accommodate both 
c i rcu i t and appellate courts. T w o 
counsel tables and stepped ceil­
ing soffi ts separate the court ­
r o o m f r o m the classroom-
audience area in the back half 
o f the room. "The challenge." 
says archi tect Robert Pfauth. 
"was to house these diverse pro­
grammatic requirements w i t h i n 
the conf ines o f a re la t ive ly small 
space, whi le preserving the cor­
rect spatial disposi t ion o f the 
part icipants and respect ing the 
predominance o f the judges' 
bench." 

Moot court classroom 
has lighting 
variety, 
flexibility 

S u s a n D e g e n 

Sus<4n Degen is assistant editor 
of Archi tec tura l Light ing. 

Project: .Moot C o u n r o o m 
Locat ion: San Francisco, Cali­
fornia 
C l i e n t : School o f Law, LJniver-
sit\' o f San Francisco 
. \ rchi tect : Robert C. Pfauth. A L \ 
G e n e r a l Contrac tor : Pears( 
and Johnson 
M e c h a n i c a l E n g i n e e r : 
Glumac and As.sociates 
Photos: David Wakeh-
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Pfauth used fluorescent cove 
lighting, a surface-mounted fluo­
rescent luminai re , and recessed 
incandescent downl igh t s to 
re in force the unusual arrange­
ment o f the tr ial area-, the judges' 
bench sits at a 3S'/4-degree 
angle in the r ight f r o n t corner 
o f the r o o m , rather than the 
usual loca t ion in the middle o f 
die f ron t wa l l . General ambient 
l i g h t i n g here comes f r o m a 4-
foot-square fluorescent l u m i ­
naire at the c o u r t r o o m s center. 
Around this central fixture, a 
square o u t l i n e o f l inear fluores­
cent cove l ight ing delineates the 
stepped ce i l ing plane. The cor­
ner o f the square above the 
judges' bench opens up and 

stretches its t w o lines to the 
wa l l on e i ther side, focus ing 
a t tent ion on that part o f the 
space and provid ing i l luminat ion 
f o r those seated at the bench. 

T w o levels o f soff i ts — one 
18 inches high, a second 12 
inches — sur round the fluores­
cent- l i t cove. TTiey house re­
cessed incandescent downl ights 
pos i t ioned over each specific 
task area in the c o u r t r o o m — 
the witness box, ju ry box. cour t 
c lerk and bai l i f f ' s box. and the 
t w o counsel tables. Visual focus 
comes ft-om an i l lumina ted seal 
on the w a l l behind the bench. 
.\ wal l -washing d o w n l i g h t w i t h 
a recessed eyeball a imed at the 
seal is moun ted inside an exist-

Viewfrom the jury box shows surface-mounted fluorescent luminaires for general ambient 
lighting in both courtroom and classroom. Interior windows of rough-smooth obscure glass 
diffuse glare reflected from a neighboring building. 
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The open-cornered square outline of cove lighting draws at­
tention to the right front comer of the courtroom and illumi­
nates the bench. A recessed wall-washing downlight with an 
adjustable eyeball shines on a wall-mounted seal behind the 
bench. 

Brass-finished incandescent wall brackets provide soft uplight-
ingfor the alumni photo gallery' lining the side and back 
walls of the classroom. Surface-mounted fluorescent lunii 
naires with gold-colored louvers add general light for reading 
and note-taking. 

ing 2-foot-square concrete cof­
fer above the bench. Pfauth 
added flexibility to the systi-m 
by designing the task and ambi­
ent l igh t ing w i t h separate con­
trols . 

In keeping w i t h its p r imary 
f u n c t i o n as a teaching fac i l i ty , 
the c o u r t r o o m is equ ipped w i t h 
video cameras and moni to rs so 
that students and professors can 
tape and review practice trials. 
Al though no special l i gh t ing 
equ ipment f o r v ideotaping is 
inc luded, the exis t ing i l lumina­
t ion is suff ic ient for the pract ice 
sessions, according to Pfauth. 
Cameras are mounted h igh o n 
the w a l l near the bench and the 
ju ry box; one mon i to r is re­
cessed in the wa l l next to the 
witness box, and t w o more are 
in the back side o f the .soffit, 
fac ing the classroom-audience 
area. 

Unl ike the audience space in 
most courtr(X)ms, the classroom-
audience area has w r i t i n g tables 
so that students can take notes 
du r ing the practice trials. T w o 
rows of 2-by-4-foot surface-
m o u n t e d fluorescent luminaires 

p rov ide i l l umina t ion f o r note-
taking and reading: they can be 
swi tched o f f w h e n high i l l u m i ­
nat ion levels are unnecessary. 
Pfauth c o u l d not use recessed 
luminaires because the concrete 
s t ructure overhead required 
instal l ing the acoustical ce i l ing 
o n f u r r i n g strips to maintain a 
m a x i m u m ce i l ing height in bo th 
halves o f the room. 

The four tiers o f eight seats 
each in the classroom-audience 
area are sur rounded on three 
sides by a gallery that displays 
photographs o f l aw school 
a lumni in the judiciary. Pfauth 
used clear glass over the photos 
because nonglare glass tends 
to b lu r photographic images 
recessed by matting. This choice 
required that l ight ing reflections 
in the glass be kept to a min i ­
mum, something he accom­
plished w i t h brass-finished 
indi rec t wa l l brackets above the 
por t ra i t gallery. These provide 
enough l ight to v i e w the photo­
graphs comfortably and produce 
relat ively l i t t l e glare. The pleas­
ant, gcnde l ight f r o m the deco­
rative brass uplights also con­

tributes ambient light to the class­
room. 

Mul l ion spacing for the exist­
ing patterned-glass w i n d o w s 
along the back w a l l o f the room 
was incompat ib le w i t h the new 
.symmeir}- o f the c o u r t r o o m , 
according to P&uth. Glare reflect­
ing f r o m the b u i l d i n g opposite 
the law school posed an addi­
t ional p rob lem. Pfauth's solu­
t i o n was to install new w i n d o w s 
o f 'A- inch- th ick smooth-rough 
obscure glass placed approx i ­
mately 7'/2 inches inside the 
exis t ing w i n d o w s . These inte­
r i o r w i n d o w s dif fuse the re­
flected glare, conceal the exist­
ing mul l ions . and re inforce the 
.symmetry o f the space's overaU 
design. 

To maintain a wa rm, balanced 
l ight temperature throughout 
the p ro jec t . Pfauth used stan­
dard A19 incandescent and 
w a r m w h i t e fluorescent l ight 
sources, supplemented by gold-
co lored ref lectors in the 
downl igh t s and gold-colored 
parabolic louvers in the fluores­
cent luminaires. The warm 
sources and the gold-colored 

louvers and ref lectors set o f f 
brass accents in the space, such 
as the wa l l brackets along the 
side and back walls. 

Bui l t to commemora te the 
75 th armiversary o f the law 
school, the c o u r t r o o m is a real­
istic set t ing where students can 
practice their legal skills in mock 
jud ic ia l hearings and trials 
before facul ty and/or guest 
judges and an audience o f their 
peers. Pfauth's l igh t ing design 
lends a sense of increased vol ­
ume to the space and exudes a 
warm, yet reserved air that 
complements the space's dual 
func t ion as cour t room and class­
room. • 

For product information, turn to 
page '() and see Manufacturers. 
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Software 
Reviews 

So many l igh t ing programs are 
now available that choosing one 
f r o m the c r o w d can be d i f f i c u l t . 
.Most o f these programs have 
a c o m m o n ancestor, the lES 
Lighting Handbook: Reference 
Volume, where the calculat ion 
procedures are established. The 
s imi la r i ty o f the programs o f t e n 
ends there. I'.ser interface and 
the abi l i ty to communica te w i t h 
other programs distinguishes 
some of the new l i g h t i n g pro­
grams. One company. Elite Soft­
ware, has a series o f packages 
that go beyond lES calculations. 

Elite Software began in the 
early years o f the mic rocom­
pute r industn,- ( 1 9 7 9 ) to w o r k 
toward the development o f soft­
ware modules that interact in a 
ver>' organized manner. In addi­
t ion to l i gh t ing programs. Elite 
has sof tware tor HVAC design, 
energy analysis, pipe sizing, short 
c i rcu i t , voltage d rop , and panel 
design calculations. They also 
have a series o f p ro jec t man­
agement, est imating, and job 
account ing programs. Demon­
strat ion disks are available f o r 
most o f these packages, 

A nice feature o f the Elite 
engineer ing programs is that 
they are all slated to become 
f u l l y interfaced w i t h AutoCAD, 
the computer aided design stan­
dard. This means that designers 
w i l l be able t o d raw the .system 
(ducts , rooms, pipes, e lectr ical 
network, shaded windows, liglit-
i ng layout, f o r example ) and 
receive both a scaled CAD draw­
ing and a p r in ted engineering 
performance report. So far. how­
ever, on ly the Ductsize and 
Shadow programs interface w i t h 
AutoCAD. 

Shadow and Light 
I have w o r k e d w i t h t w o of the 
Elite programs. Shadow and 
Light, and have f o u n d them to 
be good f o r the i r in tended pur­
poses. The documenta t ion that 
comes w i t h these programs is 
par t icular ly thorough, cover ing 
ever) ' cont ingency in great 
detai l . The ins t ruc t ion manual 
has an almost mi l i t a ry sense of 

Engineering, 
math programs 
for lighting 
designers 

D a v i d L o r d . P h D 

Da rid Lord is a professor of 
architecture at California Poly­
technic State University. San 
Luis Obispo. 

precis ion and structure, anil 
makes f o r good reading i f you 
just want to learn more about 
the subject. 

Shadow. Shadow is a glass 
shading analysis program that 
calculates the shaded area f o r 
up to 1000 glass exposures, each 
o f w h i c h may have up to 11 dif­
ferent shading devices. Shadow 
is p r imar i l y in tended as a t o o l 
to aid in the in i t i a l design o f 
overhangs, fins, and louvers that 
shade c r i t i ca l gla.ss exposures. 
In addi t ion . Shadow can calcu­
late shading f r o m nearby bu i ld ­
ings, trees, and other structures. 
Full screen input and edi t ing fea­
tures a l low fast and easy input. 

Printer reports con ta in plots 
of the i.sometric. f ront , right side, 
and top views o f the glass sec­
tions and shading devices. The 
solar and transmission heat gains 
for each glass section are also 
inc luded in the reports. Shadow 
not on ly calculates the amount 
o f shaded glass at any hour, but 
also calculates the solar heat gain 
at each hour, w i t h and w i t h o u t 

F e a t u r e d P r o g r a m s 

S h a d o w , L i g h t . F l o o d w a r e , R o a d w a r e 
For the I B M PC o r PS/2 and compat ib les . 
El i te Sof tware Deve lopmen t . Inc. 
PO, D r a w e r 119^ 
Br\-an, T X 77806 
(409) 846-2340 

M a t h C A D , v e r s i o n 2.0, $349 
For the I B M PC o r PS/2 and compat ib les . DOS vers ion 2.0. 
^12K R.\.\l m i n i m u m , 
.MathSoft, Inc. 
O n e Kenda l l Square 
C a m b r i d g e . M\ 02139 
(SOO) 628-4223 

W i n d o w 2.0 
For the I B M PC o r PS/2 a n d compat ib les , 
Bost ik Cons t ruc t i on Products D i v i s i o n 
P O . B o x 8 
H u n t i n g d o n Val le \ . PA 19006 
(215) 674-5600 

sliading. so that energy' .savings 
due to shading devices can be 
de te rmined . 

Shadow's ou tpu t files can be 
read by , \u toC. \D. w h i c h gives 
better c o n t r o l over the p l o t t i n g 
o f the shading diagrams, 1 t r i ed 
the interface between Shadow 
and Aut()(;AD and it worked wi th­
out a h i tch , aside f r o m the fact 
that it is tedious to run one pro­
gram, stop i t , begin another, ex­
por t and i m p o r t files, and so 
fo r th , I am l o o k i n g f o r w a r d to 
the new Mic roso f t OS/2 operat­
ing system f o r IBM computers : 
it w i l l a l low mult i tasking. 

An in teres t ing p rogram that 
may be used i n concer t w i t h 
Shadow is the pub l i c domain 
software. W i n d o w 2.0, Window-
calculates L-values and shad­
ing coe l f ic ien is o f w i n d o w s , and 
is relatively simple in scope com­
pared to Shadow, a l though its 
goals are d i f f e ren t . W i n d o w 2.0 
is readily available and there w i l l 
.soon be an updated W i n d o w 3 0 
version, so ever>- designer w h o 
wants to evaluate w i n d o w per­
formance should have this. 

In addi t ion to Shadow, w h i c h 
is useful f o r day l igh t ing and heat 
gain analysis. Elite has three main­
l ine e lec t r ic l i g h t i n g programs: 

Light. Floodware. and Roadware, 
Light. Light is an lES zonal 

cavitA" program that calculates 
luminai rc requirements and 
prints a lumina i rc schedule 
along w i t h an energy economics 
report. Light determines the cor­
rect coef f ic ien t o f u t i l iza t ion for 
any set o f r o o m condi t ions , 
i nc lud ing those w i t h nonstan­
dard effective floor cavity reflec­
tances. Light al lows up to 500 
rooms per p ro jec t , and each 
room can have up to three dif­
ferent types o f luminaires. 

. \ f ter the user enters the re­
qu i red in fo rma t ion . Light offers 
six basic reports that can be 
\ iev\ ed on the screen or p r in ted 
out: Data Input . Luminai rc Re­
quirements, Energy Economics, 
Luminairc Schedule. Luminairc 
B i l l o f Materials, and Luminairc 
Data. 

Floodware. Floodware is a 
two-axis, poin t -by-point pro­
gram that calculates l igh t ing 
requirements fi)r u.ses such as 
sports arenas, park ing lots, and 
warehouses. I t computes ver t i ­
cal and hor izonta l l ight levels 
in u n i f o r m gr id points , provides 
f o r bo th floodlighting and spot­
l ight ing , al lows aimed and un-
aimed luminaires. and accounts 
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Fins, overhang, and shading pattern for a window designed 
in Shadow (printed from AutoCAD). 

for interreflect ion f r o m adjacent 
surfaces. I f the capabilit ies o f 
Floodware are l i m i t i n g , then 
El i te has a f u l l poin t -by-point 
p rogram available, Roadware. 

Roadware. Roadware is used 
to calculate l igh t ing require­
ments f o r applications, such as 
roadway l ight ing , that require 
the use o f luminaires w i t h com­

plex three-axis pho tomet ry — 
"shoe b o x " and "cobra head" 
st>ie luminaires, f o r example. 
Roadware produces g r iddcd 
reports w i t h numerical l igh t ing 
levels at each point, shaded char­
acter graphics to show l igh t ing 
levels, scale plots, relamping re­
ports, and energy cost reports. 

Elite Software is creat ing 
microcomputer workhorses that 
w i l l be a we lcome addi t ion to 
the l i gh t ing designer's soft^^•are 
librarv". The engineer ing prac-
i K f i l ia t does more than l ig l i t ­
ing w i l l benefi t f r o m the fact 
that the fami ly o f software f r o m 
Elite has similar operat ing char­
acteristics and menu styles. 

MathCAD 
MathCAD is another program 
that I r ecommend f o r general 
purpose engineer ing and tech­
nical calculat ion. MathCAD is 
not specifically for l i gh t ing 
applications, but is a mul t ipur ­
pose math package that can be 
used f o r l i gh t ing calculations as 
we l l as other complex engineer­
ing math. I have used it for bo th 
l igh t ing and acoustics calcula­
t ions w i t h very satisfactory 
results. I t is pleasing because it 
allows you to w r i t e and mod i fy 
your awn simple calculation pro­
grams to fill specific needs. 

MathCAD, w i t h its graphic 
capabilities, lies somewhere 
between a spreadsheet and a pro­
g ramming language. It lets you 
calculate on your PC w i t h a free­
dom similar to what you get 
using a penc i l and paper, bu t i t 
has the depth and sophistica­
t ion to a l low you to pe r fo rm 
mat r ix operations and fast 
Fourier transforms. You can t\ pe 
in equations using ftimiliar mathe­
matical nota t ion , make notes as 
needed w i t h a text editor , and 
p lo t or p r in t out the results on 
almost any plot ter , dot matr ix , 
or laser pr inter . 

I f y o u are d o i n g point-by-
poin t or zonal cavity l i gh t ing 
calculations, it takes only a short 
w h i l e longer to set up the cal­
culat ions on MathCAD. The 
average user should be solving 

simple equations less than an 
h o u r af ter s tar t ing .MathCAD. 

Because i t is a mathematical 
program, it finds other u.ses in 
the of t ice . much as spread­
sheets do. As y o u enter each 
equation, the program checks 
it for errors. Undefined v;u-iables. 
mi.smatched units or other poten­
tial hazards are automatical ly 
flagged on screen w i t h a r ed 
warn ing . MathCAD lets you 
know, for example, that candle-
p o w e r d i v i d e d by distance 
square ( i n fee t ) can't equal i l l u ­
mina t ion in l ux because the 
units don ' t match. 

At the beginning o f a set o f 
equations, you can define vari­
ables, just as you w o u l d in a 
p r o g r a m m i n g language. You can 
w r i t e "lumens: = 2600" and each 
t ime you u.se the variable name 
"lumens" anywhere later in your 
.MathCAD document , the value 
"2600" w i l l be subst i tuted 

The result is a sheet o f easily 
unders tood calculations and 
variables in plain Engli.sh. w i t h 
tables, explanatory notes, and 
plots that can be inc luded as-is 
in reports. MathCAD has 66 
predefined trigonometric, hyper­
bolic, logarithmic, and exponen­
tial funct ions , w h i c h should 
handle the mo.st complex l ight­
ing calculations. MathCAD al.so 
al lows you to i m p o r t data f r o m 
m o n i t o r i n g equipment , process 
i t w i t h statistical func t ions , and 
expor t it to a spreadsheet. You 
can also create a graph area w i t h 
one keystroke, and change its 
size, .shape, g r id , o r scale w i t h 
a simple fo rma t t i ng command. 

Like a fine sports car s road 
handling. .MathC.\D's opera t ion 
gives you the fee l ing that noth­
ing is c o m i n g between your 
intui t ive process and the compu­
tational p o w e r o f your PC. 
MathCAD is an in fo rmal yet 
elegant too l that automates the 
d i r t y w o r k in mathematics. • 

We software review columnist wel­
comes reader comments. Write to 
David Lord. .Architecture Depart­
ment. CalPoly. San Luis Obispo, 
CA 93407. 
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The Lighting Design 
Professional 

Electric lights have changed the 
tempo and hours o f normal daily 
l i fe . Before cheap, clean, and 
efl ' icient ou tdoor l igh t ing , very 
l i t t l e ou tdoor ac t iv i ty was pos­
sible at night. Now, we can travel 
on foo t or by car, play baseball, 
swim, and do a host o f o the r 
things almost any t ime we want. 

Electr ic l ig l i t s also alter our 
percept ion o f security. We 
in tu i t ive ly k n o w that b r igh t ly 
l ighted streets and alleys are 
safer, f o r we are able to sec bet­
ter and perhaps avoid those w h o 
miglit flireaten us. Outdcxjr light­
ing offers a unique "securiry blan­
ket" that covers almost any ty pe 
of p roper ty or bu i ld ing . 

A number o f U.S. ci t ies have 
embarked on re l igh t ing cam­
paigns. Rel ight ing is usually part 
o f a renewal o f all d o w n t o w n 
street f u r n i t u r e and o f t e n in ­
cludes transit .systems, parks, and 
plazas. The t rend is to incre;ise 
ligliting levels and to in.stall equip­
ment that is m u c h more orna­
mental . New poles and lumi -
naires are o f t e n used. 

To a lesser extent , urban and 
suburban projects — such as 
apartment complexes, hospitals, 
shopping centers, and entertain­
ment complexes — are also tak-
m g a new approach to l igh t ing . 
Instead o f p r o v i d i n g the min i ­
m u m necessary, design profes­
sionals are choosing higher 
illuminance levels and more aes­
thet ica l ly pleasing equipment . 

Enthusiastic proponents o f 
'better ou tdoor l igh t ing" o f t e n 

want the obvious: more l ight , 
more u n i f o r m l y d is t r ibuted . But 
modern l ig l i t ing designs for out-
(loor environments must also con­
sider several pr inc ip les and 
issues that only recently became 
part o f the design process. Some 
o f the issues are l ight p o l l u t i o n , 
l ight trespass, glare and vei l , and 
co lo r and co lor r end i t ion . 

Light Pollution 
Light po l lu t ion is caused by stray 
light emitted «)r reflected up in to 
the atmosphere. Dust, moisture , 
and some fo rms o f air p o l l u t i o n 
are i l lumina ted by this upl ight , 
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Big cities, bright 
lights: Lighting 
the urban 
landscape 

J a m e s R. B e n y a , P E . l A L D 

fames R. Benya is senior prin­
cipal and CEO of Luminac 
Souter. San Francisco. He is on 
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lege of Arts and Crafts, is active 
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and their g l o w characterizes 
night i n ever)- m a j o r c i ty . 

Light p o l l u t i o n , as far as we 
can te l l , is not physically harm­
fu l . But i t does depr ive us o f the 
c lar i ty o f the heavens, l i m i t i n g 
urban stargazing to especially 
clear nights. People in the most 
densely settled areas can hardly 
see the stars at al l . 

Light po l lu t ion ' s most .seri­
ous threat is that it might ren­
der observatories useless. In Cali­
fornia and Arizona, some of the 
world's finest astronomical obser­
vatories are already los ing thei r 
effectiveness. Last-ditch o rd i ­
nances and laws have been 
enacted to s l ow this deteriora­
t ion . San Diego has one o f the 
best l ight p o l l u t i o n ordinances; 
its purf>ose is t o p ro tec t M o u n t 
Palomar and other observato­
ries by s t r i c t ly l i m i t i n g ou tdoor 
l igh t ing w i t h the f o l l o w i n g f o u r 
measures. 

.Minimize spectral emis­
sions. The monochromatic spec­
tral ou tpu t o f l o w pressure 
sodium (LPS) lamps interferes 
less w i t h astronomical obser\ a-
tions than the broader-range 
o u t p u t o f o the r lamps. By l i m i t ­
ing the source to LPS for most 

ou tdoor l igh t ing , the ordinance 
makes i t easier f o r astronomers 
to see the stars. 

Require sharp-cutoff light­
ing. Sharp c u t o f f prevents stray 
direct upl ight . o f t en considered 
the single greatest cause o f l ight 
po l l u t i on . In order to qual i fy 
under the ordinance. luminaires 
must produce zero candlepower 
above the hor izonta l . 

Limit hours of operation. 
O u t d o o r signs, b u i l d i n g facade 
l ight ing , and arehi tectural land­
scape l i g l i t i n g are sources o f 
direct l ight p o l l u t i o n because 
they o f t en shine up. The o rd i ­
nance requires l i gh t ing o f this 
type to be swi tched o f f at 11:()() 
p.m., so observatories w i l l have 
greater sky c la r i ty in the middle 
of the night. 

Impose light control zones. 
Requirements o f the ordinance 
are .stricter f o r installations near 
the observatory sites. 

For ex te r io r l i gh t ing that is 
pe rmi t t ed at a par t icular t ime 
and place, the relative merits 
o f spectral l imi ta t ions and sharp 
c u t o f f are unclear. Low pres-
.sure sodium .sources are a con­
troversial choice because o f 
their monochromatic coloration 

1^ 
\h)lc-mounleil, sharp-eutoff 
street luminaires Seeond floor 

windows 

liousi- silk 
cutoff line 

Cioneentrated 
beam 

l-irsi floor 
windows 

Sharp-cutoff roadway and parking area lighting prevents light from trespassing into windows 
of adjacent properties. 



— their co lor render ing index 
is zero! I n locations w i t h o u t an 
impor tant observatory, all argu­
ments in favor o f LPS qu ick ly 
weaken. .Sharp c u t o f f l i gh t ing is 
more readily accepted, though 
it may be hard to achieve in an 
ornamental fixture. 

L i g h t Trespass 
Since the i n t roduc t ion o f the 
sharp-cutoff luminaire . generi-
cally cal led the "shoebox. " l i g l i t 
trespass has become a legi t i ­
mate design issue. Qu i t e s imply, 
l ight trespasses w h e n it i l l u m i ­
nates an unintended area, such 
as an upstairs bed room w i n d o w . 
The shoebox of fe red the first 
pract ical way f o r a designer to 
conf ine ou tdoor i l l u m i n a t i o n to 
intended areas. 

Light trespass can be avoided 
w i t h luminaires that d i s t r ibu te 
no candlepower above a pract i ­
cal c u t o f f angle, topical ly be­
tween 70 and 80 degrees above 

Four primary causes of light trespass 

• Opt ica l ly uncont ro l l ed archi tectural ou tdoor l ight ing , such 
as l o l l i p o p globes and ornamental clusters. 

• Roadway l igh t ing using drop-ref rac tor and ornamental 
equipment near homes and other pr ivate propert ies . 

• Floodlights for security, parking, and other area l igh t ing . 

• B u i l d i n g up l igh t ing o n fenestrated facades, especially hotels 
and hospitals. 

horizontal as insul led. By draw­
ing a s imple sectional elevation, 
a designer can check the cu to f f 
l ine to make certain it falls on 
the r ight proper ty . 

Remember that l ight trespass 
is also a f u n c t i o n o f distance. 
In a park, f o r example, d i f fus ing 
l o l l i pop fixtures w i l l l ight the 
tree canopies as w e l l as the 
ground; as long as they are some 
distance away from the surround-

streetlights 

ing homes, the fixtures w i l l not 
create trespassing l ight . 

Light and Security 
Light has been genendly acknowl­
edged as a .security device since 
the first campfi re . By p r o v i d i n g 
a fair amount o f u n i f o r m i l l u m i ­
nat ion, an area can be bet ter 
secured against many types o f 
cr ime. 

The I l l u m i n a t i n g Engineering 

Bright diffuse source 

Oncoming headlights 

The eye attempts to adjust to the brightest source of light in its focal field of view. A bright 
source near the object being viewed reduces sensitivity, as if a veil were suddenly pulled in 
front of the viewer. High streetlights are usually above normal view and often are shielded 
by eyebrows or a car roof; lower bright diffuse sources and oncoming headlights cause the 
veil effect. 

.Society supports this p r inc ip le 
by l i s t ing m i n i m u m i l lumina t ion 
and uniformit}- requirements f o r 
various situations i nvo lv ing 
pedestrian safety and security. 
Like all lES standards, these are 
consensus standards, supported 
by research and empirical study. 
Vir tua l ly all o ther exi.sting stan­
dards, ordinances, and laws are 
traceable to an lES standard. 

Vet. a surpr is ing number o f 
relatively higl i-r isk faci l i t ies , 
such as mu l t i f ami ly housing 
developments and hospital com­
plexes, employ .substandard light­
ing systems for areas o f genuine 
securi ty concern. The typical 
suburban apartment complex 
parking k)t . f o r example, is of ten 
lighted w i t h low wanage incan­
descent lo l l ipop fixtures, laid out 
w i t h o u t any calculations. The 
l ight trespass o f the luminai re 
encourages the faci l i t ies man­
ager to keep relamping w i t h d im 
bulbs (small lumen packages, in 
engineering jargon). The result­
ing l igh t ing system provides 
l i t t l e or no .security for the 
complex . 

Super-high levels o f i l l u m i ­
nat ion and u n i f o r m i t y are n o w 
being used in d o w n t o w n areas 
and shopping centers as part o f 
urban revi tal izat ion. The pub l i c 
pe rcep t ion o f a very b r i g h t l y 
l ighted area is one o f great 
security and genuine n igh t t ime 
act ivi ty. ,San Francisco's Market 
Street, for example, has iUumi-
nal ion levels as h igh as 15 foot-
candles, w h i c h keep even 
"shady" neighborhoods from 
appearing fo reboding . 

A v o i d Glare and Ve i l 
Every d r ive r has exper ienced 
the o n c o m i n g l ights o f cars at 
night, occasionally w i t h the 
added severity o f h igh beams. 
Even when a driver avoids l (X ) k -
ing d i rec t ly in to the lights, their 
intense brightness causes un­
comfor tab le glare; it also causes 
a desensitizing o f the eye. as i f 
a ve i l were pu l led in f r o n t o f 
the viewer. This everyday expe­
rience demonstrates veiling 
luminance from off-axis bright-
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ness. The p rob l em is caused by 
very bright sources immediately 
adjacent to the area o f view, as 
the accompanying diagram 
shows. 

I f the source brightness is 
f a i r ly l o w . and a number o f 
br igh t sources are u.sed. the veil 
eflfect is minimized. For instance, 
a long a pathway, a r o w o f " j e l l y 
jars" ( s imple glass-lensed d i f 
fus ing f i x tu re s ) w i t h 40-watt 
incandescent o r 9-watt c o m ­
pact fluorescent lamps w i l l be 
fa i r ly pleasant and comfor tab le 
t o view. F rom a distance, the 
fixtures w i l l look l ike an attrac­
t ive s i r ing o f pearls. But a single 
j e l l y jar w i t h a 50-watt HPS 
lamp w i l l undoubted ly int ro­
duce glare and vei l . W i t h this 
type o f f i x t u r e , the darker the 
ambient environment, the lower 
the lumen ou tpu t must be. 

Any fixture moun ted near the 
g round has the potent ia l to 
cause uncomfor tab le glare and 
ve i l ing luminance. O f low-
moun ted l ight sources, pedestal 
l ights are most l ike ly t o cause 
a p rob lem, and c u t o f f bollards 
and landscape lights (such as 
pagodas and coo l i e hats) are 
least l ikely . TTie accompanying 
diagram shows h o w to predic t 
these effects easily by using 
candlepower diagrams for the 
f ix tures . 

Older persons are more sen­

si t ive to off-axis brightness. For 
senior cit izens ' projects , avoid 
low-level d i f fus ing or hor izon­
tal candlepower sources; use 
well-.shielded c u t o f f l igh t ing 
instead. Pay .special a t tent ion to 
stairs, and be sure to use 
shielded .sources that l ight the 
stair rather than the inside o f 
the eyeball . 

C o l o r 
The range o f c o l o r opt ions f o r 
ou tdoor l ight sources includes 
most modern electr ic lamps. 
Typical ly , h igh intensirx 
discharge ( H I D ) lamps arc 
prefer red because they of fe r 
longest l i fe, relative insensitivily 
to ambient temperature, and 
high lumen output . High 
pressure sodium (HPS) lamps 
are the most popular 
because they of fe r all o f these 
qualit ies plus a warm, golden-
w h i t e l ight . 

.411 l o o o f t en , though, lamps 
are chosen f o r reasons o f l i fe 
and efficacy, and co lo r is a sec­
ondary considerat ion, . \mong 
the usable and ef f ic ien t ou tdoor 
sources, designers may wish to 
consider the f u l l range o f H I D 
opt ions. 

High pressure sodium 
(HPS) lamps are w a r m and 
golden, but render the blues and 
greens o f grass and landscapes 
as b r o w n . Colors may appear 

d i r ty i f HPS is not balanced w i t h 
o ther sources, such as incan­
descent. 

Lou'pressure sodium (LPS) 
lamps make a s t r i c t ly y e l l o w 
light: they turn everything a tone 
of ye l lowish gray. Designers w i l l 
find this l ight co lo r especially 
hard to w o r k i n t o an attractive 
design. 

.Metal halide (MH) lamps, 
especially the newer .SOOOK 
lamps, have a comple te and r i ch 
spectrum w i t h excel lent rendi­
t ion o f landscape blues and 
greens. The 3000K lamps are 
very good choices for nian\ 
applications, whereas the stan­
dard lamps ( 3 4 0 0 - 4 1 0 0 K e l v i n ) 
are prefer red f o r stadiums and 
tennis courts . Standard lamps 
may appear too c o l d f o r land­
scape and parking lot l ight ing , 
but because o f the blue-green 
strength, they are very flatter­
ing to landscaping. 

Mercury vapor (MV) lamps 
are excel lent landscape l i g h t i n g 
sources because blue and green 
dominate the i r spectral ou tpu t . 
These lamps are not as e f f i c i en t 
as metal halide. but they last 
longer and have more consis­
tent color. One phosphor coated 
lamp, the Styletone by Philips, 
has a 3000K co lo r temperature 
and looks good in decorative 
l i g h t i n g equipment . Standard 
coated and clear mercury vapor 

Uplight 

Horizonial lielil 

Bollard 

Beacon 

is o f t en considered too cold-
l o o k i n g f o r archi tectural appl i ­
cations. 

Fluorescent lamps are sur­
pr is ingly good choices, as l o n g 
as designers remember to con­
sider the i r start ing and bulb-
wal l temperature requirements. 
(For i n fo rma t ion on a compact 
fluorescent fixture that w i l l 
operate outdoors in co ld 
weather, for example, see Light­
ing Cl in ic . May 1988.) A l l fluo­
rescent lamps have excel lent 
blue-green spectra, even the 
2700K compact and 30()0K stan­
dard and compact lamps. 

Incandescent and tungsten 
halogen lamps s t i l l have many 
applications. Landscape l igh t ing 
t;in he effectively done w i t h low-
wattage, low-voltage halogen 
sources such as MR 16 lamps and 
s t i l l en joy reasonably long l i fe 
( 3 0 0 0 hours ) . A l though thei r 
green and blue co lor rend i t ion 
is s l ightly less v i v i d than other 
sources, halogen lamps have an 
excel lent natural co lo r balance, 
and they of fe r the added versa­
t i l i t y o f d i m m i n g . 

It is espccialh impor tant to 
match the colors of exterior light­
ing when sources are varied. Suc­
cessful combinat ions include a 
warm scheme, w i t h HPS. com­
pact fluorescent, and incandes­
cent; a warm-neutra l scheme, 
w i t h 3000K metal halide. halo­
gen, and 3 0 0 0 - 3 5 0 0 K fluores­
cent; and a coo l scheme, using 
standard metal halides ( a round 
4 0 0 0 K ) , mercury vapor, and 
cooler fluorescent lamps. For 
more detailed i n f o r m a t i o n o n 
co lor matching, see "Matching 
elecu-ic liglit sources." The Liglit­
i ng Design Professional. A p r i l 
1 9 8 8 . B 

Horizontal light causes glare, as do two of these three types of low-level architectural lighting: 
beacons, which provide mostly uplight and cause glare; bollards, which usually give cutoff 
light; and post-top, lollipop, and other omnidirectional luminaires. which usually are waste­

ful and cause light pollution. 
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Lighting 
Graphics 

The in t roduc t ion o f the com­
pact fluorescent lamp has stimu­
lated the development o f a num­
ber o f new l ight fixtures that 
incorpora te it . The lamp has 
inst i l led new life in to a part o f 
the l igh t ing industry that had 
seemed restr icted forever to a 
partnership w i t h the incandes­
cent lamp. Fixture manufactur­
ers are w o r k i n g over t ime to find 
ways to use this relatively new 
source w i t h its ideal character­
istics: small size, high ef f ic iency, 
long l i f e , exceUent co lor , and 
reasonable pr ice . 

These same advantages also 
are available to l i g h t i n g design­
ers w h o are selecting l ight 
sources f o r custom-designed 
installations. The lamps are fur­
nished in sizes f r o m S watts to 
26 watts w i t h l ight outputs that 
approximately equal 25- to 100-
w a t t incandescent lamps. I s ing 
compact fluorescents in place 
o f incandescent sources results 
i n a significant reduc t ion in 
energy usage for the same quan­
tity and qualitv o f l ight . It must 
be mentioned, however, that the 
diffuse light dis t r ibut ion charac­
teristics o f the compact fluores­
cents precludes the k ind o f pre­
cise optical control possible w i t h 
many incandescent sources. 

One popular lumina i re f o r 
using the new lamps is the deco­
rative wa l l sconce. I recent ly 
used this type o f fixture f o r 
ho te l co r r ido r l i gh t ing — an 
appl icat ion that makes sense 
even i f based only on the 10,000-
hour lamp l i fe . The co lor and 
co lor render ing qualit ies were 
so impressive, I f o u n d mysef f 
peeking over the top o f the fix­
ture to see i f it really had a fluo­
rescent lamp inside. 

Custom-designed 
architectural wall 
sconce 

Sam Mil l s , AIA, IBS 

Sam Mills is an architect and 
lighting consultant with his 
(lU'ii firm in Oklaboiiui Ciiy. 

The accompanying illustra­
t ions show h o w these lamps 
might be u.sed in a custom-
designed w a l l sconce. The 
sconce is designed to use rela­
t ive ly inexpensive materials and 
components and can use one 
or two lamps for two levels o f 
i l l umina t ion . The simple geo­
metr ic shape can be mod i f i ed 
into any number of different cus­
tom designs and offers an 
oppomini ty to c(X)rdinate materi­
als and finishes w i t h the inte­
r ior space. The low-level ind i ­
rect l i gh t ing is w e l l suited f o r 
c i rcu la t ion areas and provides 
a soft quality o f i l luminat ion that 
places emphasis on the archi­
tectural fini.shes • 

Custom-designed wall sconces use compact fluorescent lamps 
for soft lighting that emphasizes architectural finishes. 

Paint inside flat white-

Hardwood edge 

Deeorative groove eut in 
'/j'-hardwood or paint-grade 
plywood 

13-watt quad-tube eompaet 
fluorescent lamp and sercw-in 
adapter 

J piece porcelain medium-
h.isi- lamp holder and cover 
plate with 1'//' hole, mounted 
on 2" X i" junction box 

C r o s s s e c t i o n 

A few of many possible design variations. 
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Daylighting 
Techniques 

Recently developed products for 
solar and daylight c o n t r o l have 
greatly expanded day l igh t ing 
techniques. Many types o f sys­
tems are available to c o n t r o l 
dayl ight and solar heat gain in 
o rder to maintain luminous and 
thermal c o m f o r t in an envi ron­
ment. The c o n t r o l element is a 
ma jo r considerat ion in the de­
sign o f any fenestrat ion system, 
i nc lud ing w indows , skylights, 
atria, and clerestories. 

Arch i tec tu ra l elements used 
as dayl ight cont ro ls should pro­
vide a suff ic ient quant i ty o f 
visible l ight to in te r iors , yet 
b lock excessive luminance at 
w i n d o w s ( o r o ther openings) 
that c o u l d cau.se sk>' glare and 
visual d i scomfor t . Arch i t ec tu re 
must al.so c o n t r o l heat transfer. 
By taking in to considerat ion 
related energy and cost 
requirements, designers can 
reduce the amount o f heat 
in t roduced by electr ic l i gh t ing 
and cu t seasonal increases i n 
coo l i ng loads. 

Dayl ight is free, but its avail­
ab i l i ty varies, and therefore so 
does the quant i ty and qual i ty 
of daylight del ivered to spaces. 
Con t ro l systems opt imize 
i n t e r i o r i l l u m i n a t i o n from the 
sun and sky made available by 
various dayl ight ing techniques, 
s tar t ing w i t h b u i l d i n g orienta­
t ion . Specific control elements 
can be classified as exter ior , 
glazing, and in t e r io r com­
ponents. 

Various ex te r io r archi tectural 
elements can reduce the green­
house effect by b lock ing or 
re f lec t ing sunlight before i t is 
t ransmit ted th rough the glazing. 
Exter ior c o n t r o l elements in ­
c lude s imple overhangs, l i gh t 
shelf shutters, ver t ica l or hor i ­
zontal fins, and combinat ions 
o f elements. The glazing i tself 
can be t in ted , opaque, diffuse, 
or ref lec t ive and covered w i t h 
a special film or coating. Inter ior 
controls include screens, shades, 
draperies, blinds, and curtains. 
Ex te r io r controls e f fec t ive ly 
reduce solar heat gain, the 
glazing system provides a v iew. 

Archiicnural Lighlinu, Ocinbcr 19KH 

Daylight control 
techniques 

Mojtaba N a w a b 

Mojtaba Nawab is an assistant 
professor of architecture in the 
College of Architecture and Ur­
ban Planning at the University 
of Michigan. Ann Arbor 

and in te r io r shades satisfy 
occupants ' need f o r personal 
c o n t r o l . 

In Architectural Lighting 
Dayl ight ing Department 
columns, Apr i l -November 1987, 
Norbe r t Lcchner summarized 
lES recommended prac t ice f o r 
dayl ight ing c o n t r o l . N e w 
technology has in t roduced 
addit ional approaches. 

Dynamic Envelopes 
The latest glazing technology 
provides designers w i t h a con­
t ro l l ed variable-transmittance 
glazing system. The proper t ies 
o f the glazing are p rogrammed 
to respond to outside condi ­
tions; the system cou ld be 
con t ro l l ed by a computer . 
Variable-transmittance glazing is 
be ing u.sed in eyeglasses and 
automobiles, and researchers are 
n o w deve loping applications f o r 
archi tectural spaces. 

Imagine a bu i ld ing wa l l that 
is d iv ided in to small units. Each 
unit can change iLs physical prop­
erties, including reflectance. trans-

Dynamic glass 

Dynamic glass, i l lustrated by the physical model in the 
accompanying photos, offers many advantages. 

• Changes in task or v iew locations can be accompanied by 
change in " w i n d o w " locations. This flexibility helps respond 
to the h igh c h u r n rate ( f r equency o f r emode l ing o r recon­
figuration) in commerc ia l buildings. 

• A shading disk can automatical ly track the sun to keep a 
compute r or desk area out o f the sunbeam, reduc ing glare 
w h i l e a l l o w i n g h ig l i daylight levels th roughout the space. The 
shading area can completely disappear w i t h overcast conditions, 
a l lowing m a x i m u m dayl ight ing . 

• Visual patterns can be created for aesthetic effect and to 
per iodica l ly p rov ide visual re l i e f f r o m a monotonous visual 
envi ronment . 

• Remote v i e w technologies may possibly transport realistic, 
three-dimensional displays to create the impression o f off ices 
w i t h o u t e x t e r i o r walls. 

• O p t i m u m locat ion and d i r ec t i on o f dayl ight can be 
programmed w h i l e m i n i m i z i n g the percentage o f the wa l l 
area that is transparent. 

• Dynamic glass in a hor izontal l ight shelf a l lows automatic 
swi t ch ing from a shading device, to fu l l -wa l l l ight penetrat ion, 
to a re f lec t ive shelf that comple te ly blocks sunlight . • 

mittance, color , thermal capaci­
tance, thermal conduc t iv i ty , 
permeabi l i ty to air, and abi l i ty 
to d i rec t l ight . Each uni t can 
be control led separately, and can 
respond to i n t e r i o r and ex te r io r 
c l imat ic condi t ions , the needs 
and desires o f the ind iv idua l 
behind the w a l l , and perhaps a 
predictit)n a lgori thm for changes 
in these cond i t ions and needs. 
.\ series o f thermal , luminous , 
and occupant sensors provides 
input to an op t imiza t ion 
a lgor i thm that determines f o r 
any given instant the percentage 
and locat ion o f w a l l units that 
w i l l y i e ld a par t icular c o m b i ­
nat ion o f physical propert ies . 

Research at the L igh t ing Re­
search Center at Ren.s.selaer Poly­
technic Ins t i tu te in Troy , New 
York, under the d i r ec t ion o f 
professors Wal te r Kroner and 
Russell LesUe, is deve lop ing 
dynamic envelopes that realize 
these capabilities. Several 
approaches are under study, 
inc lud ing dynamic glass, 
mul t ip le operable layers o f 

materials, and operable spatial 
envelopes. 

A dynamic glass wa l l is 
divided into units or pixels. Each 
has its o w n c o n t r o l address, so 
i t can be con t ro l l ed separately. 
Exis t ing swi tchable glazing 
technologies, including electro­
mechanical glazing and electro-
chromic glass, can be incor­
porated in the dynamic glass 
development p ro jec t . 

The c o n t r o l system can be 
programmed for energy op t imi ­
zation. For example, on a hot 
day when no occupant is pre­
sent in an o f f i ce , the wa l l may 
.switch ent i re ly to a ref lect ive 
surface, reducing heat gain when 
day l igh t ing is unnecessar)'. An 
occupant may over r ide the 
system to darken the room for 
showing slides, create a spot o f 
sunlight for visual relief, or maxi­
mize dayl ight penetra t ion for a 
part icular vi.sual task. 

The dynamic envelope re­
search program, though i n its 
infancy, offers t remendous 
promise f o r the fu tu re . Beyond 



Model used for research on "dynamic envelope" structure 
demonstrates daylight control effects with dynamic glass. Top 
left, clear window, top right, opaque window; bottom left. 

shade pattern; bottom right, vertical bars pattern. Light 
transmittance through the switchable glass is controlled by 
electronic technology: 

energy opt imiza t ion , beyond 
responsiveness to tasks and 
b u i l d i n g use. and beyond 
improved dayl ight ing and 
thermal comfor t , dynamic 
envelopes o f f e r users the ab i l i ty 
to inf luence the s t ruc tu r ing o f 
their environment. The program 
recognizes the impor tance o f 
ind iv idua l differences and the 
potent ia l value o f a responsive 
comfort environment in support­
ing ind iv idua l crea t iv i ty and 
p roduc t iv i ty . 

Systems and Studies 
Archi tects and l igh t ing design­
ers can specify o ther system 
c o n t r o l strategics and opera t ing 

characteristics to satisfy unique 
dayl ight ing c o n t r o l design c r i ­
teria. Automated shades or Vene­
tian blinds, f o r example, adjust 
to any desired pos i t ion or blade 
angle in response to a clear or 
overcast sky cond i t ion , as 
repor ted to the con t ro l system 
by an external sensor. 

Most f i x e d dayhght c o n t r o l 
strategies are based on empi r i ­
cal measurements obtained in 
full-scale mock-ups or scale 
models o f buildings. The accom­
panying i l lustrat ions show the 
model and results o f a study for 
an o f f i c e b u i l d i n g f o r Del .Manu­
fac tu r ing Company designed by 
Scott E l l i n w o o d and Associates. 

Ventura. Cal i fornia . Light i s 
dis t r ibuted by l ight shelves in 
a shading c o n t r o l system on the 
bui ld ing 's south side and by top 
l i gh t ing at the nor th side. 

T w o sections show the day­
l ight c o n t r i b u t i o n under over­
cast and clear sky condi t ions . 
These data p rov ide the infor­
ma t ion that e lec t r ic l i g h t i n g 
designers need in order to inte­
grate their l igh t ing design w i t h 
this fixed type o f daylight con­
t r o l scheme. 

The daylight d i s t r ibu t ion 
curves generated by these stud­
ies i l lustrate the sensitivity o f 
internal i l l umina t ion to outside 
l igh t ing condi t ions as the con­

di t ions change w i t h t ime and 
season. The l ight shelf ref lects 
l ight f r o m .sun to cei l ing, pro­
v id ing an ind i rec t l igh t ing sys­
tem. Skylights transmit l ight that 
increa.ses the dayl ight level in 
the back o f the space in a way 
that produces a comfor tab le 
luminous environment through­
out the year. 

Automat ion has increased the 
oppor tun i t ies for day l igh t ing 
design in mult is tor)- bui ldings. 
Solar t racking systems and day­
l ight c o n t r o l systems can be 
integrated wi th .switching or dim­
m i n g of e lectr ic lights. Famous 
buildings like the Lockheed budd­
ing w i t h its large l ight shelf and 
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Dt l MANUFACTUmNC CO DAYUCMTINC STUDY 

Interior daylight levels in the Del Manufacturing building for 
four design options under clear sky condition, as determined 
by measurements with the modeL 
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Trausmittance of light through three types of sun screens. 
Designers will need more technical data like this as daylight 
control systems become more complex. 
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D£L MANUFACTURING CO DAYUCHTINC STUDY 

Interior daylight levels under overcast sky. The contribution 
of toplighting is dramatically reduced from that measured 
under a clear sky. 

L E G E N D 
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OFF WKITE SHAOMO MODE 
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ANOLE OF INCIDENCE 

Transmittance of light through one of the classic daylight 
control devices — Venetian blinds. Color and blade orienta­
tion affect light transmittance. 

r 

Scale model for day lighting study of proposed Del Manufac­
turing building. Most fixed daylighting control strategies are 
based on empirical studies of models like this one. 

the Hong Kong Bank w i t h an 
operable l ight shelf that tracks 
the sun, howeve r spectacular, 
have been superseded by even 
more sophist icated designs. 

As geometr ica l ly complex 
shading devices are in t roduced , 
and as more sophisticated con­
trols become increasingly com­
m o n solut ions i n response t o 
the dynamic changes o f day­
light, designers need more 
technical data about the solar-
opt ica l proper t ies o f daylight 
control systems. The accompany­
ing graphs show transmittance 
data f o r Venetian b l inds and f o r 
perforated a luminum and woven 
bronze sun screens. Each day­
l ight c o n t r o l system was evalu­
ated w i t h an in tegrat ing sphere 
that measures d i rec t iona l 
hemispherical tran.smittance. 
Such data are used i n c o m p u t e r 
programs to evaluate total 
encrgv' and daylighting per form­

ance of buildings. 
Designers can apply simula­

t ion methods at various stages 
of the design process, however , 
in order to study the pe r fo rm­
ance of a dayl ight c o n t r o l sys­
tem and its effect on the overall 
bu i ld ing performance. A l i fe 
cycle cost-benefit analysis, f o r 
example, examines the trade-
ofis in cost and benefits between 
alternative designs, he lp ing 
designers to make bet ter use 
o f resources. Researchers gener­
ate and use such data t o 
develop automated c o n t r o l sys­
tem strategies that address the 
in teract ing issues of dayl ight 
quant i ty and quali ty. I 

The daylighting columnist would 
like to hear from readers about 
unique daylighting applications. 
Write to Mojtaba Sai vah. .WES. Col­
lege of .Architecture. University of 
Michigan. .Ann Arbor. Ml 48109. 
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Book Reviews 
Interior Design Illustrated, by Francis D.K. 
Ching. .New York; Van Nostrand Reinhold 
Co., 1987. 319 pages. 

Most o f our lives are spent exper ienc ing 
archi tecture f r o m w i t h i n . From the 
workplace to the home, excel lence in 
archi tectural design requires careful atten­
t ion to in te r io r details and to the spaces 
that most closely shape our daily lives. 
Francis Ching's latest book is a t h o u g h t f u l 
guide to the design o f in t e r io r spaces that 
takes us far beyond mere decora t ion or 
w i n d o w t r i m m i n g . 

Archi tec tura l l i gh t ing is o f primary-
impor tance to good in t e r io r design, and 
this is emphasized throughout . From the 
spatial effects achieved by the play o f l i gh t 
on solids and voids to the texture of surfaces 
in a room, Ching never al lows us to forget 
the presence o f l ight . 

O f part icular interest to l i gh t ing profes­
sionals are the last t w o chapters, w h i c h 
cover the elements and environmental con­
t r o l systems found in interiors. By elements. 
Ching means the enclosure .systems: co l ­
umns, walls, floors, and roofs. For instance, 
he explains the func t iona l and aesthetic 
requirements for floors based on thei r use 
as secondary l ight sources. Ceilings are 
described as having the p o w e r to affect 
l ight levels in spaces. The ce i l i ng is a planar 
element that can ei ther h o l d the l u m i ­
naires or reflect o ther l ight .sources. 
W i n d o w s are p i c tu red in the many ways 
they c o n t r o l the quant i ty and qual i ty o f 
dayl ight ing — and the character o f in te r io r 
space — depending on thei r size and o r i ­
enta t ion. 

Ch ing presents the i n f o r m a t i o n as sug­
gestions and rules f o r aesthetic and func­
t ional performance, never as a na r rowly 
focused prescr ip t ion f o r design. In taking 
the broader approach, the author also strikes 
a wise balance be tween theory and prac­
t ice. This is not a pat tern book, but a guide 
for the intelligent designer. Sometimes, how­
ever, the subtleties o f cer ta in design spe­
cialties are missed, as in the unreserved 
recommendation for larger and higher w i n ­
dows that maximize daylight . A student 
w o u l d need fu r the r guidance and interpre-
u t i o n to help avoid the pi t fa l ls o f exces­
sive solar heat gain and the uncomfor tab le 
d i rec t glare o f sunlight. 

This book w i l l be appreciated by stu­
dents, as w e l l as by those whose profes­
sions b r ing them in to close contact w i t h 
i n t e r io r design. The book is nontechnical 
w i t h o u t being s implis t ic , and therefore i t 
is accessible to the layperson interested 

.Architectural lighting is of primaryf importance to good interior design, and 
this is emphasized throughout I n t e r i o r Design I l l u s t r a t ed by Francis D.K Ching 

in in ter ior design. The look and feel o f the 
book are casual, yet on closer examinat ion, 
h igh ly ordered. The reader is inv i t ed to 
cur l up and relax w h i l e systematically ex­
p l o r i n g the pr inciples o f good design. 

The author's ease w i t h the subject is 
t ransmit ted to the reader, b o t h by the 
incisive and p l e n t i f u l drawings and by the 
lean, hand-printed notes and text . We get 
the feel ing that w e are peer ing over 
Ching's shoulder, or leafing th rough a per­
sonal sketchbook of secret recipes f o r suc­
cessful design. 

The in ter ior envi ronmenta l chapter 
establishes the impor tance and the place 
o f hardware that makes for comfor tab le 
and convenient l iv ing . Plumbing, l igh t ing , 
heating, and air cond i t i on ing systems are 
exp l i c i t l y revealed in all their naked g lory 
in a shower o f engaging sketches and dia­
grams. Impor tant here is the fact that the 
systems are not treated as isolated mecha­
nisms, but are shown in the i r settings. This 
chapter is addressed to architects and in­
ter ior designers, w h o must provide the 
proper spatial con tex t for the diverse and 
specialized components . 

1 finished my first reading w a n t i n g t o 

k n o w more about each o f the areas int ro­
duced by Ching. 1 suppose the text c o u l d 
not be more extensive w i t h o u t adding 
greatly to the size o f the book, for hardly 
a statement is made w i t h o u t an accompa­
nying friendly gaggle o f i l lustrations. Many 
valuable ideas w i l l come to the reader f r o m 
the drawings as w e l l as f r o m the text . 

For the beginning designer, Ching opens 
the door to each of the subjects o f in te r io r 
design, leaving exhaustive detai l for an­
other book. This book raises ou r level o f 
exc i tement about the serious business o f 
in te r io r design by b r ing ing i t to l i fe . 

—David L o r d 
David Lord is a professor of architecture 
at California Polytechnic State University. 
San Luis Obispo. 

Interior Design Illustrated, $21.95 
( p a p e r ) 

O r d e r i n g D e p a n m e n t 
Van Nos t rand R e i n h o l d 
6725 E m p i r e D r i v e 
Florence, KY 41042 
(606) 525-6600 
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Product 
Showcase 

• Halogen light strip 
A l ight s t r ip f r o m Norber t Belfer Light ing 
is designed for metal ref lec tor halogen 
accent lamps. The s l im, ex t ruded alumi­
num str ip comes w i t h lamps spaced 6 or 
12 inches on center in a fixed pos i t ion or 

• Recessed HID canopy light 
Ruud Lighting's RC series recessed canopy 
l ight f o r low-wattage metal halide and HPS 
lamps has steel L brackets that can be 
adju.sted to the thickness o f most ce i l ing 
materials. The compact, water t igh t uni t has 
a seamless die-cast a luminum housing, a 
high-impact tempered gla.ss lens, and a UL-
listed thermal protector . Three opt ica l 
systems are available. Ruud Light ing . 
Racine. W L 

Circle 61 

on the adjustable raceway shown. Norbe r t 
Belfer Light ing, Ocean, NJ. 

Circle 60 

• Metal halide lamp 
Venture Light ing offers a single-ended 70-
wat t metal halide lamp that provides mean 
lumens comparable to the ou tpu t o f a 
250-watt halogen lamp, according to the 
manufacturer . I t can be used in fixtures 
designed f o r compact metal hal ide lamps 
and is suitable f o r commerc ia l down l igh t -
ing from 8-foot ceilings. The lamp comes 
in a universal bu rn ing pos i t ion model and 
has a clear glass outer bulb . Venture Light­
ing Internat ional . Cleveland. O H . 

Circle 62 

• Cylindrical bollard reflector 
Li thonia has added an op t iona l cy l ind r i ca l 
ref lec tor to the KB Series o f bollards. The 
cy l ind r i ca l re f lec tor directs l igh t d o w n ­
w a r d f o r use by pedestrian or auto t raff ic . 
The re f lec tor fits Hi-Tek 6-inch and 8-
inch round and square bollards and is avail­
able in fou r finishes. Li thonia Hi-Tek. d i v i ­
s ion o f Li thonia Light ing . Conyers. GA. 

Circle 63 

• Tubular fluorescent 
New Horizons Lighting offers the Series 
4000 tubular fluorescent system in sizes 
from 2 to 9 inches across and i n six custom-
ex t ruded shapes. Versions are available for 
direct , indi rec t , and combina t ion direct-
indi rec t l igh t ing ; some also have tracks. 
They can be moun ted on walls or sus­
pended o n stems o r cables. Pic tured is the 
6-inch up- and downl igh t . New Horizons 
Light ing, Inc., Stuart. FL. 

Circle 64 
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• Circular HID area lighting 
Emco Environmental Lighting's Infiniround 
HID luminairc produces light distribution 
patterns like those of square luminaires. It 
has a one-piece, weatherproof aluminum 
housing: a clear tempered glass lens; and 
a faceted, adjustable reflector of semi-
specular aluminum. Nine interchangeable, 
field-adjustable optical assemblies and five 
liglit distribution patterns are available. 
Emco Environmental Lighting. Milan. IL. 

Circle 65 

ĥe private 

Elliptipar's high-powered 
Ensconce*series provides all 
the benefits of irxjirect 
lighting wittxxit cs/er'nead 
obstructions. Even with 
relatively lav celling heights 
the surface appears e/enly 
luminous, and ttie space 
free of harsh glare. Wall 
mounting enables 
corceolment within 
decaotive sconces from 
Elliptipor or others. 

elliptipar i n c . 
PoftormancB in and From Ughllng 

145 Orange Avenue, West Haven, 
Connecticut 06516 (203) 932-2266 

Sytvan R Shemitz Designs 
© elliptipor, inc1988 

Circle 16 

• Wall luminaire 
The Saturn Wall luminaire from Poulsen 
Lighting is designed for contemporar\' ar­
chitectural settings. Its design features three 
vertical metal struts that support upper 
and lower glare shields and a reflector ring 
that redirects spill light above and below 
180 degrees. Poulsen Lighting Inc., 
Miami. FL. 

Circle 66 

• Asymmetric beam luminaire 
Miroflector s Stiletto luminaires accommo­
date the 70-watt Osram HQl metal halide 
lamp in a fin-cooled, die-cast aluminum 
body. The pivoting luminaires incorporate 
a ballast and an asymmetric aluminum re­
flector. They come in ceiling-, track-, and 
wall-mounted models and in a floor lamp 
version. The fixtures are thermally pro­
tected, suitable for damp locations, and 
feature a white epoxy powder finish. Miroflec-
tor, Inwood, NY. 

Circle 67 
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• Halogen wall bracket 
The award-winning Brayton wall bracket 
from Boyd Lighting provides maximum light 
transmission from a highly efficient asym­
metrical reflector and cur\ ed P\ rex shield 
assembly, Both its die-cast zinc and alumi­
num armature and its aluminum cylinder 
are available in three finishes; the cylinder 
also comes in translucent white alabaster 
and three colors of marble. The wall bracket 
accommodates a 300-watt RSC-base halo­
gen lamp. Boyd Lighting Ciompany. San Fran­
cisco. CA. 

Circle 68 

BRIGHT 
CONTROLS 

Paragon lighting controls are the brightest solution for all lighting requirements. They 
reduce energy costs without reducing productivity or security. 
Paragon controls are available with 24-hour. 7-day and 365-day programming, 1 to 32 
outputs, DIN or NEMA enclosures and a variety of voltages, for every application and 
installation. Controls that automatically respond to seasonal light changes and controls 
that monitor light levels are also available. 
When you're installing lighting controls, choose the bnghtest. Talk to your Paragon 
distributor or contact Paragon Electric Company today 

PARAGON ELECTRIC COMPANY. INC. 
BOB Parkway Blvd., P.O. Box 28, Two Rivers, Wl 54241 
414-793-11B1 Fax 414-793-3738 Telex 2B-3450 

• Historic lamppost 
The Newburyport Post from Spring City 
Electrical Manufacturing, designed to re­
semble a historic cast-iron lighting post, 
comes in heights from 9 to 13 feet, has a 
13-inch-square base, and accommodates 
a variety of interchangeable luminaires. Light 
sources may be incandescent, mercury va­
por, metal halide. or HPS. The posts arc 
corrosion and vibration resistant, accord­
ing to the manufacturer. Spring City Elec­
trical Manufacturing Company. Spring 
City, PA. 

Circle 69 

• Brass ceiling luminaire 
Rejuvenation Lamp & Fixture offers the 
three-arm. solid brass Portsmouth ceiling 
luminaire in seven finishes. Two- and four-
arm models and other shade styles are avail­
able. It accommodates 60-watt incandes­
cent lamps. Rejuvenation Lamp & Fixture 
Company. Portland. OR. 

Circle 70 
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• Illuminance meter 
Minolta's T-1 illuminance meter features 
a sensitive silicon photocell for rapid and 
continuous measurement of illumination. 
The hand-held instrument comes with a 
microprocessor and an LCD. It provides 
immediate readings, calculates illuminance 
over a period of time, and measures devia­
tion between sources. Minolta Corpora­
tion. Industrial Meters Division. 
Ramsey, N). 

Circle 71 

• Commercial chandelier 
The MA series of commercial chandeliers 
from RWL is part of the Odyssey Illumina­
tion line of contemporary interior lumi-
naires. The fixtures are manufactured of 

brass, aluminum, or steel shells with re­
inforcing bands as required. Their one-
piece lenses are molded of white acrylic. 
The chandeliers come in diameters from 
20 to 45 inches and accommodate three 
metal halidc lamps of up to 250 watts each 
or incandescent lamps totaling 600 watts. 
RWL Corporation. New Haven, CT. 

Circle 72 

• Pulldown pendant 
The Pulldown Phantasy pendant from 
Progress Lighting features a polished alumi­
num reflector with a red cage on a coiled 
black cord and pulley that adjusts the height 
from 27 to 49 inches. The pendant is from 
a collection of 11 groups for residential and 
commercial use. Progress Lighting. Phila­
delphia, PA. 

Circle 73 

• Semirecessed display light 
A semirecessed. adjustable display light from 
Amerlux fits in a ceiling cavity but can be 
pulled below ceiling level to adjust the 
beam position. The die-cast, extruded alu 
minum fixture has a 15-degree beam spread 
reflector of anodized specular aluminum 
It accommodates an Osram HQI metal halid 
lamp. Amerlux. Fairfield, NJ. 

Circle 74 

£ 

• Wall sconce 
The G6001 wall sconce from Gross Chan­
delier's Baroque Collection is made of fi­
ber glass-reinforced resin. The L!L-Iisted 
sconce measures 16 inches wide and I0'/2 
inches high with a 9-inch extension. I t 
accommodates one lOO-watt incandescent 
lamp. Also available is a 24-inch-wide ver­
sion of the same design. Gross Chandelier 
Company, St. Louis, MO. 

Circle 75 
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• Occupancy sensor 
Sensor Switch's Wall Switch I I passive in­
frared occupancy sensor automatically turns 
fluorescent or incandescent lights on when 
it detects body heat in a room. It turns 
them off 30 seconds to 20 minutes after it 
senses an absence of occupants; users de­
termine the delay interval. The device con­
trols an area of 800 square feet and has a 
load capacity of up to 1200 watts for 120-
or 277-volt systems. Its indicator light meets 
California Title 24 code requirements. Sen­
sor Switch. Inc.. Branford. CT. 

Circle 76 

• Wire-in photocontrol 
Precision Multiple Controls offers the 
A-105 waterproof photocimtrol for out­
door lighting. Features include a high-
impact l^xan housing, color-coded lead-
in wires, a standard turn-on level of I to 
3 footcandles. and a minimum time delay 
of 1 S .seconds. The device fits most post 
lantern and ornamental lighting fixtures. 
Precision Multiple Controls. Inc.. Midland 
Park. NJ. 

Circle 77 

• Wall sconce 
The Apollo .sconce complements luminaires 
in the Original C a s t series from Art Direc­
tions. The fixture's solid brass trim, ac­
cented by three chrome ball finials, sur­
rounds an opal white diffiiscr. The sconce 
measures 18 inches by 9 inches by 6'/2 
inches and accommodates two 60-watt 
lamps. Art Directions Inc., St. D)uis, MO. 

Circle 78 

• Halogen PAR 36 
The 50-watt halogen PAR .-̂ 6 low-voltage 
lamp from Philips Lighting offers brighter 
and whiter light dian its incandescent coun­
terpart without consuming additional en­
ergy, according to the manufacturer. It fea­
tures a multipurpose screw terminal ba.sc 
thai makes it interchangeable with similar 
PAR .36 lamps. Philips Lighting Company, 
Somerset. NJ. 

Circle 79 

• HID area lighting 
GTE's MultiKat lighting .system combines 
a precise optical .system and a compact 
HID source to achieve overall efficiencies 
of up to 80 percent. It allows precise beam 
control with extremely low veiling glare 
and delivers high lumen output per watt, 
according to the manufacturer. Reflectors 
and len.ses come in various combinations 
to produce rectangular and circular beam 
patterns that range from narrow to ver)' 
wide. The unit's die-cast aluminum hous­
ing is available with several mounting op­
tions. GTE/Sylvania, Danvers, MA. 

Circle 80 

• Edge-lit exit signs 
DEE Series AC edge-lit exit signs from York-
Lite have a Vi6-inch-thick Plexiglas panel 
with a polished-edge; engraved 6-inch-
high letters and directional arrow; and a 
beveled, brushed stainless steel faceplate. 
They come in 120-volt, 270-volt. and DC 
versions in a choice of colors. York-Lite 
Electronics, Inc., Austin. TX. 

Circle 81 
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• Table lamp 
Koch -I- Lowry offers PAF s lx>go 50/1 table 
lamp. The lamp's .stems come in a choice 
of anodized black or aluminum. Its base 
and socket are gray, the diffuser black. The 
13-inch-high luminaire has an arm 35 
inches long and accommodates one 12-
volt, 50-watt bipin halogen lamp. Koch 
-f Lowy. Long Island City. NY. 

Circle 82 

• Spotlight hood 
LSI's Sparkle Hood reduces spill light and 
glare while adding sparkle around the front 
of the 280 Series spotlights. The hood is 
especially effective with glass color filters 
and can be used alone or with other acces­
sories. The 280 Series spotlight takes a PAR 
30 halogen lamp and produces short throws 
for display or accent lighting. Both come 
in three finishes. Lighting Services Inc.. New 
York. NY. 

Circle 83 

MINOLTA METERS THE/VIEASURE O F EXCELLENCE 
C 19H7 MtnotldCntporalion 

WE fAAKE LIGHT WORKOF PRECISE COLOR MEASUREMENT. 
Minolta has two incredibly easy and accurate ways to show you the light. Two Chroma Meters that will determine 

chromaticity or color temperature of light sources, measure color differences between two light sources and help 
you adjust source output to industry standards or any reference you choose. 

The xy-1, Minolta's lightest and most compact tristimulus colorimeter, brings you digitally-displayed readings 
at the touch of a button. The CL-100 can be used by remote control or interfaced with our DP-lOO Data Processor 
to become even more versatile and convenient. 

And these are just two of Minolta's full line of light and color measurement instruments. 
For more information, including our 21 page booklet "Precise Color Communications," please call 
(201) 825-4000 or write: Minolta Corporation Industrial Meter Division, 101 Williams Dr., Ramsey, 
New Jersey 07446. 

What you learn will make your light work even lighter ONLY FROM THE MIND OF MINOLTA. M INOLTA 
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Series SBP 
The Battery Park City Luminal re 

Series SCR 
The Central Park Luminaire 

LIGHT CLASSICS 
Created to evoke the New 

York of 1910, these unique post-
top luminaires now light up such 
cities as Columbia SC, Berkeley 
CA, Buffalo NY, and Quincy MA. 
Their timeless beauty is matched 
only by their space-age perfor­
mance—brilliant light output, high 
energy efficiency, vandal-resistant 
structure. Call or write for details 

and the name of your nearest 
Sentry Electric sales representative. 
See us in Sweet's and LAFile 

We light up America 
Sentry Electric Corporation 185 Buffalo Avenue Freeport, New York 11520 

Telephone 516-379-4660 Fax 516-378-0624 

Circle 19 

• Electronic low-voltage dimmer 
Lutrons Sol-Lo dimmer provides quiet, full-
range dimming of low-voltage lighting sys­
tems with electronic transformers, accord­
ing to the manufecturer. It can control low-
voltage lamps alone or in combination with 
standard incandescent lamps. Models match 
three current product families and handle 
load capacities up to 450 watts; versions 
for systems with magnetic transformers are 
available. Lutron Electronics Co.. Inc.. 
Coopersburg, PA. 

Circle 85 

• HID wall luminaire 
The wall-mounted Mon 4 HID luminaire 
from McGraw-Edison provides poleless light­
ing for exterior spaces. It has a heavy- die-
cast aluminum casing, a drop down impact-
and heat-resistant borosilicate glass or 
acr}-lic lens for easy relamping and mainte­
nance, and a removable mounting plate for 
installation on a vertical surface or a junc­
tion box. The optical system and a cali­
brated bracket for the fixture's enclosed 
porcelain lamp socket both adjust easily 
for precise, glare-free beam control. 
McGraw-Edison, Vicksburg. MS. 

Circle 84 

• Halogen wall lamp 
Lighting by Kenneth offers the model 
450-10 wall lamp with a glass difiuscr and 
a choice of brass or chrome trim. The lamp 
is 18 inches long, 5 inches wide, and ex­
tends 9 inches from the wall. It accommo­
dates a 250-watt halogen lamp. Lighting 
by Kenneth. Inc.. Miami, FL. 

Circle 86 
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I Brass ceiling luminaire 
Brass Light Gallery's Dearborn ceiling lu­
minaire comes in a version wi th reproduc­
tions of original Craftsman-style lanterns. 
The four pendant lanterns are suspended 
on square-link chains that come in several 
lengths; their art glass panels come in .sev­
eral colors. A matching single-lamp ver­
sion is available. Brass Light Gallery. Mil­
waukee, WI. 

Circle 87 

EMCO 
UGHfTNG 
EMCO ENVIRONMENTAL LIGHTING 
QUAD CITY INDUSTRIAL AIR PARK 
P.O. BOX 1640 
MILAN, ILLINOIS 61264 
(3C9) 799-3111 
FAX: (309) 799-7647 

L e t t h e r e b e 
f l o o d l i g h t f a n t a s t i c ! 

Choose the new Articulight floodlight for the 
dramatic effects you visualize and the 
versatility you want Articulight is a bold new 
concept in floodlight design: virtually 
universal mounting, 90° swivel range and a 
clean, compact profile. It blends well in 
exterior and interior environments. 

Articulight flexibility and versatility make it 
the premiere architectural floodlight—for 
showcasing signage, downlighting details 
and beautifully illuminating facades and 
greenery. Articulight can be pole, pedestal 
base, wall, soffit or roof mounted; offers 
lamping up to 250 watts; and is smaller, 
sleeker than other floods. 

Let there be floodlight fantastic-Articulight 
from EMCO! 

®THOM\S 

Circle 20 

• Indirect fluorescent 
Peerless offers a 10-inch-wide indirect fluo­
rescent lighting fixture that can be mounted 
as close as 12 inches from a ceiling. It 
provides excellent illumination to a 12-
foot by 15-foot ofiice with a ceiling as low 
as 8 feel, even where VDTs are in use, 
according to the manufactiu-er. Peerless Light­
ing. Berkeley. CA. 

Circle 88 

• Silver reflector 
The Megalux silver light reflector from 
Badger USA saves energy and increases lu­
men output per watt when installed inside 
a fluorescent luminafre. according to the 
manufacturer. Reflectors come in specular 
silver film, aluminum film, and anodized 
aluminum, with reflectivities from 82 per­
cent to 95 percent. The reflectors are cus­
tom designed and manufactured for each 
retrofitting installation. Badger USA, Inc., 
Baraboo, WL 

Circle 89 
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• Brass luminaire 
Tlie Mission luminaire from Arroyo Crafts­
man comes in four sizes and several glass 
colors. Each solid brass lantern is individu­
ally assembled and has a verdigris patina. 
.Matching flush waU-mounted. hanging, and 
post fixtures are available. Arroyo Crafts­
man. Arcadia. CA. 

Circle 90 

• Fluorescent luminaire 
H.E. Williams ofi'ers the Wood Classics line 
of fluorescent luminaires. Their V4-inch-
thick solid oak and walnut frames have 
mitered corners and a hand-rubbed oil fin­
ish. Louvers, doorframes, and diffusing pan­
els come in a choice of styles and finishes. 
H E. Williams, Carthage, MO. 

Circle 91 

• Lanterns 
Dinico's Revere series 260-2600 lanterns 
are made of cast aluminum and come in 
three sizes for a variety of mounting con­
figurations. They can be adapted to ac­
commodate compact fluorescent, HPS, mer­
cury, or incandescent lamps. A variety of 
matching accessories are available for all 
sizes; both lanterns and accessories come 
in eight standard and four pastel finishes. 
Dinico Products Inc.. Hackensack, .NJ. 

Circle 92 

• Optical reflector 
Maximum Technology's optical reflectors 
for fluorescent lighting fixtures are cov­
ered with a 0.025-inch-thick layer of sil­
ver film that reflects 96 percent of incident 
light. Use of the reflectors reduces the num­
ber of ballasts and lamps necessar)', thereby 

cutting energy consumption as much as 
50 percent, according to the manufacturer. 
The reflectors are designed for new and 
retrofit applications, are available for most 
fluorescent luminaires. and can be ordered 
in custom sizes. Maximum Technolog}'. 
Brisbane, CA. 

Circle 93 

4 / 

1 

_ 
• High-bay luminaire 
Appleton Electric s Baymaster 2 SO/400 high-
bay luminaires have a die-cast copper-
free aluminum ballast housing and a heavy-
gauge Alzak-finished aluminum reflector 
with stainless steel spring locks for adjust­
ing light distribution patterns. Its open-
top design allows for cooler, cleaner op­
eration and uplighting, according to the 
manufacturer. Models for incandescent and 
HID .sources, including instant hot restart 
high pressure sodium lamps, and for inte­
gral and remote ballasts are available. All 
are designed for use in high ambient tem­
peratures. Appleton Electric Company, Chi­
cago. 11.. 

Circle 94 
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• Dimming system 
I^high Electric's Sunburst dimming system 
fills the gap between specification-grade 
wall box dimmers and small custom sys­
tems, according to the manufacturer. It 
comes with up to nine 2000-watt solid-
state dimmers for incandescent, fluores­
cent, and low-voltage sources. Users can 
control lighting from remote stations with 
manual sliders or multiple preset buttons. 
Lehigh Electric Products Company, Allen-
town, PA. 

Circle 95 

"Incredible!" 
Up until now Shakespeare's fiberglass light poles have 

t3een the best-kept secret In the industry! 
But, the word's getting around. Attractive fiberglass 

light poles complement any architectural design. They can 
endure the elements for generations of dependable 
service and require virtually no maintenance. 

Unlimited design flexibility. Contractors appreciate 
their light weight, ease of installation and ready availa­
bility. Unlimited versatility is derived from a variety of 
shapes, finishes, sizes and colors. 

Let yourself in on our little secret. Our new brochure 
is now available to give you all the facts and when the facts 

are known, fiberglass poles are the logical choice. 

Send tor youi FREE Shakespeare Light Pole Brochure and 
Intoimation, now! 

NAME 

ADDRESS. 

CITY/STATE/ZIP 

PHONE 

igea IXe S n U M p u f * Co 
I 

Circle 21 

See us in Sweet's 
16503/5HK 

BuyLine 2476 

Fiberglass 
.the logical choice! 

ELECTRONICS AND FIBERGLASS DIVISION 
P.O. Box 733, Newberry, SC 29108 

(800) 845-7750 
f803-276-5504/A/S.C.; 

an A/onaty Indtatias company 

• Track lights 
Fixtures in Con-Tech's low-voltage track 
light scries use MR 16 and PAR 36 lamps 

for directional lighting. Each fixture at­
taches to a compact electronic RFI-
filtered transformer that converts 120 volts 
to 12 volts. Each transformer has its own 
on-o£f .switch. Five fixture styles are avail­
able, all with deep, baffled apertures that 
minimize glare, Con-Tech Lighting, North-
brook, IL. 

Circle 96 

• Heavy-duty wall luminaire 
Hubbell Ligliting's heavy-duty Perimapak 
wall-mount luminaire provides optimum 
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C E N T R E C O N 
1902 Paragon Fixtures 

with Distinctive Heavy-Duty 
Cast Aluminum Accessories 

1130 WcM Marine Drive P.O. Box 28 Everett. WA 98206 (206) 258-2616 F A X (206) 258-3322 

Circle 22 

operates 5- to 13-watt compact fluores­
cent lamps, including those with preheat 
starters. It operates at full power during 
the first few seconds after AC power fails, 
then reduces output to between 500 and 
600 lumens to conserve battery power. 
The dual 120- and 277.volt unit is UL 
listed for retrofit installation. The Bodine 
Company, CoUierville, TN. 

Circle 98 

• Electronic controller 
Paragon Electric offers the ECU 24-hour 
controller for switching a single load on a 
time-of-day schedule. It provides daily repe­
tition of up to 288 events in intervals as 
short as 5 minutes and allows a schedule 
to be skipped for one or more days. A 
manual override capability and 12- and 
24-hour clock formats are included. The 
controller is available in NEMA 1 or DIN 
panel-mount enclosures. Paragon Electric 
Co., Inc., Two Rivers, WI. 

Circle 99 
HID light output at mounting heights from 
18 to 25 feet. Features include a die-cast 
aluminum housing, an isolated ballast cham­
ber, and a heavy-duty prismatic refractor 
of borosilicate glass designed to work with 
the stippled reflector. Hubbell Incorporated, 
Lighting Division. Christiansburg, VA. 

Circle 97 

• Emergency ballast 
Bodine's B113 emergency ballast starts and 

• Skylights for metal roofs 
Wasco's Super-Thermalized Skydome vent­
ing skylights for metal roofs are integrated 
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with standing-seam metal roof panels in 
an assembly that can be installed like a 
standard metal roof panel. Models come 
ready to install in frame heights o f - i and 
9 inches with curb tops of extruded ther­
moplastic and integral gaskets fused at the 
corners. Wasco Products. Inc., Sanford, ME. 

Circle 100 

• Decorative lantern 
ELA's cast-aluminum Vienna lantern has a 
hood that removes easily for relamping. 
The smallest of the three sizes has a glass 
bowl and accepts three incandescent can­
dle lamps. The two larger versions have 
acrylic bowls, accept five candle lamps, 
and can be converted for some HID sources. 
The lanterns come in four finishes and can 
be mounted on posts or walls. A frosted 
glass bowl and custom finishes are 
optional. Envfronmental Lighting for Archi­
tecture. Inc., City of Industry, CA. • 

Circle 101 

Even in the darkest of times... 

Roberts Step Lites shine 
Circle 23 

S w e e t ' s C a t a l o g # 

1 6 5 0 0 / R O B 

B u y l i n e 4 8 9 9 
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• Outdoor HID luminaire 
The Grande Trenton commercial outdoor 
luminaire from Hanover Lantern is made 
of cast aluminum and has clear, UV-
stabilized prismatic polycarbonate panels. 
An illustrated data sheet lists features and 
options. Hanover I jn tern . Hanover, PA. 

Circle 130 

• H I D l u m i n a i r e s 
JPL series 20 HID luminaires combine pre­
cise photometries and attractive appear­
ance in a variety of sizes. An 8-page color 
brochure provides technical .specifications 
and illustrates components, beam patterns, 
and mounting options. JW Lighting, Inc.. 
Houston. TX. 

Circle 131 

"WWrCHMAN" 
• HPS floodlight fixture 
Iwasaki's aimable Watchman floodlight fix 
ture uses a new weatherpr<M)L reflcctor-
ized. high pres.sure sodium lamp with a 
hard gliss envelope that protects it from 
the weather. A brtKhure shows features 
and installation. CEW l.ightnig. Dallas. TX. 

Circle 132 

E - Z f T R E A m i 

(vivnn Diiicnf 

• Relampable tube lights 
E-Z Streams tube lights alh)w u.sers to re­
place the miniature incandescent lamps with­
out removing or disassembling installed 
tubes. A color brochure contains electrical 
and mechanical specifications, relamping 
instructions, and application photos. Syl­
van Designs. Inc.. Northridge. CA. 

Circle 133 

• Outdoor lighting 
Hydrel's Sunpak low-voltage halogen land 
scape lighting system includes an accent 
light, a spread light, a well light, a glare 
shield, a tran.sformer, mounting accesso­
ries, and colored lenses. Hydrel. Sylmar. 
CA. 

Circle 134 
Circle 24 



• Street, area lighting 
The Nostalgia lighting series includes 11 
families of lamp posts and fixtures in styles 
that date to 1906. Applications and sketches 
of models and luminaire configurations are 
shown. Union Metal C:()rporation. Canton. 
Oi l 

Circle 135 

L A M P SPECIFICAnON 
• Linear quad lamps 
A data sheet lists tlu- spectral pow er distri 
bution. performance data, and dimensions 
for three wattages of linear quad-tube com­
pact fluorescent lamps. Panasonic Indus­
trial Company. Secaucus, NJ. 

Circle 136 

Q L I C K - S I I I I ' 
• Outdoor lighting 
Luminaires in Hadco's Quick-Ship program 
can be shipped within 72 hours of being 
ordered. A color catalog includes photo­
graphs, dimensions, and features of bol­
lards, poles, and luminaires for decorative 
outdoor, area, and landscape ligliting ap­
plications. Hadco. Littlcstown, PA. 

Circle 137 

• Passive infrared controls 
A technical brochure describes features and 
installation procedures for JWP Infracon's 
passive infrared lighting controls and 
occupancy sensors. It includes photos, 
wiring diagrams, technical drawings, and 
complete specifications.JWP Infracon, Inc.. 
Fairfield. NJ. 

Circle 138 

• Spherical floodlights 
Sterner s 5"! st ru s ol spht rical Infra-
nor outdoor floodlights provide 16 preset 
rectangular beam patterns. A brochure de­
tails components and specifications. Sterner 
Lighting Systems Incorporated. Winsted. 
MN. 

Circle 139 

0 
• Fluorescent floodlights 
A data sheet describes features of the 
Omegalux 1200 series of floodlights, which 
use compact fluorescent lamps and have 
Lexan lenses. Western Lighting Industries 
Incoqx^rated. North Hollywood. CA. 

Circle 140 

• Incandescent dimmer 
The DCI dimmer for 120- to 27"'-volt stan­
dard incandescent and quartz lamps fea­
tures modular plug-in dimmer units and 
five control options. A data sheet describes 
system components and lists specifications. 
Macro Electronics. Austin. TX. 

Circle 141 

BASIC FACTS 
jbcxJl tliiorps< cnl lamp Kilb ' - I ' 

• Fluorescent ballasts 
A 16-page illustrated brochure describes 
the operation and function of ballasts for 
fluorescent lamps. It addresses typical 
operating concerns and application crite­
ria. Certified Ballast Manufacturers, Cleve­
land, OH. 

Circle 142 

• Lighting poles 
A br(Khure contains sketches and design 
information on Ameron's tapered steel light­
ing poles for streets and highways, which 
can be custom-made to meet special code 
requirements. Ameron, Fillmore ( A 

Circle 143 
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• Prismatic lenses 
A brochure from KSH illustrates a selection 
of nine prismatic lenses for fluorescent fix 
tures and .suggests applications for each 
lens shown, K.SH Inc.. .St. Louis. MO. • 

Circle 144 
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Calendar 
October 19-
December 21, 1988 

Introduction to lighting design. 
Pacific Gas & Electric, San Francisco. 
Includes process of vi.sual perception, 
lighting .system design, new lighting 
products. Fee. Instructor: Brian Liebel. 
Cosponsors: lES Golden Gate Section, 
Northern California DLF. Conua: Heide 
Kawahata. Kreiger-Walker ik Associ­
ates, P.O. Box 26107, San Francisco, 
CA94126-6107, (415) 982-9832. 

October 20, 1988 Lamp technology, lES panel discus-
.sion. Hall of Flowers. Golden Gate Park. 
San Francisco. Sponsor: IBS Golden 
Gate Section. Contact: Mike Mazzi, 
Program Chair, California Architectural 
Lighting, 150 Fourth Street, Suite 555, 
San Francisco, CA 94103, (415) 
777-5111. 

October 23-26, 1988 IFMA '88, conference and e.xposition. 
Westin Peachtree Plaza and Atlanta Mar­
ket Center, Atlanta. Includes .session 
on \T)T lighting with Stephen Spier, 
lES president-elect. Contact: Nancy G. 
Minni, Director of Education and Re-
.search. International Facility Manage­
ment As.sociation, 11 Greenway Plaza, 
Suite 1410. Houston, TX 77046, (713) 
623-4362. 

October 31, 1988 Submission deadline for AIA 1989 
Honor Awards entry forms. Proieas com­
pleted since January 1.1982, are eligi­
ble. Contaa; Awards Direaor. Tlie Ameri­
can Institute of .Architects, 1735 New 
York Avenue, NW, Washington, DC 
20006, (202) 626-7390. 

November 3-4, 1988 Lighting management, course, Bos­
ton. Basics of energ\'-efficient design 
and retrofit. Repeats December 8-9 in 
Orlando, FL. Contact: Association of 
Energ\- Engineers, 4025 Pleasantdale 
Road, Suite 420, Atlanta, GA 30340, 
(404) 447-5083. 

November 5-9, 1988 ASLA annual meeting and educa­
tional exhibit, Seattle. WA. Contact: 
American Society of Landscape Archi­
tects, 1733 Connecticut Avenue, N'W, 
Washington, DC, 20009, (202) 
466-7730. 

November 11, 1988 lALD awards presentation, Willard 
IniercontinentaJ Hotel, Washington, DC. 
Contact: International .As.sociation of 
Lighting Designers, 18 Ea.st l6th Street, 
Suite 208, New York, NY 10003. 
(212)206-1281. 

November 14—15, 
1988 

Light sources — characteristics and 
applications, .seminar. Royal .Sonc-.sia 
Hotel, Cambridge, \\A. Contact: TLA-
Lighting Consultants, Inc., 72 Loring 
Avenue, Salem, MA 01970, (508) 
745-6870. 

November 14-16, 
1988 

Light and color for human perform­
ance, seminar, Georgia Tech, Atlanta. 
Alexander F. Styne, IDSA, FIES, di.s-
cus.ses recent research and how to per­
form calculations. Cosponsors: ASID, 
lES Georgia Section, ALA .Atlanta 
Chapter, IBD, IDSA .Atlanta Chapter, 
Georgia Tech College of Engineering. 
Contact: Education Extension, Georgia 
Institute of Technology, .Atlanta, GA 
30332-0385, (404) 894-2547. 

November 15—16, 
1988 

Philadelphia Lights, expositi ii 
and conference, Adam's Mark Hotel, 
Philadelphia. Cosponsors: lES Phila­
delphia Section. Electrical Association 
of Philadelphia, and Philadelphia chap­
ters of ALA ASID, IDC, and Preserva­
tion Techniques, Contact: Dennis Neff, 
The Electrical A.s.sociation of Philadel­
phia. 9 Presidential Boulevard. Bala-
Cynwyd, PA 19004, (215) 668-1700. 

— November 16, 1988 Laser technology, j ' lint lES-DLF" meet­
ing, Morrison Planetarium. San Fran­
cisco. Cosponsors: lES Golden Gate Sec­
tion. Northern California DLF. Contact: 
Mike Mazzi, Program Chair, California 
.Architectural Lighting, 150 Fourth 
Street, Suite 555, San Francisco, CA 
94103.(415)777-5111. 

November 29, 1988 New energy-eflQcient lighting sys­
tems, workshop, Marlborough. .MA. 
Repeats November 30 in Providence, 
RI. Contact: Randaja/^iri, Nonheasi So­
lar Energy A.s.sociation, P.O. Box 541, 
14 Green Street, Brattleboro, VT 05301, 
(802) 254-2386. 

December 15, 1988 Application deadline tor ihr tii st Lee 
Boyack Memorial Scholarship in light­
ing design for student .ASID members 
in FIDER-accredited interior design p r o 
grams. Sponsors: Design Foundation 
and .\SID California Nortli Chapter. Con­
tact: jan .Moyer, Design Foundation, 2 
Henr\- .A±mis Street, Suite 301. San Fran-
ciso),CA 94103, (•tisi. , ,s.i-is-s • 
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Classified Directory 

ACCENT AND DISPLAY LIGHTING (INTERIOR) 
AMERLUX. 23 Daniel Rd.. Fairfield. NJ 07006 
BEND A LITE (see ad this section) 
DANALITE. 16392 Golhard St. HA. Huntington Beach, CA 92647 FAX 714/848-1669 714/841-4325 

Low v o l l a g e / s l i m prolile linear lighting s y s t e m / h i g h intensity halogen l a m p s / e x t e n s i v e apps . 
FIBERSTARS. 47456 Fremont Blvd.. Fremont. CA 94538 800/327-7877 
MIROFLECWR CO.. 40 Bayview Ave. Inwood. Long Island. NY 11696 516/371-1111 

Full line ot r e c e s s e d accent lights, down lights S wall w a s h e r s . Architectural cyl inders for HQI. 
incandescent c o m p a c t quad l luorescents and HID lamp s o u r c e s 

NL CORP. 14901 Broadway. Cleveland. OH 44137 FAX 216/662-9069 or 216/662-2080 
R e c e s s e d HID and i n c a n d e s c e n t , decorat ive , c u s t o m ; c h u r c h : 20, 30 . & 6 0 a m p track: f luorescent 
lighting s y s t e m s Cal l lor more intormation. 

DECORATIVE LUMINAIRES (INTERIOR) 
201/882-5010 LIGHTSfWX DESIGN. 2111 Vine. Suite B. flertetey, CA 94709. Consultant 8. f/IFG. 

A UNIQUE TWIST... 

FLEXIBU MULTI PURPOSE LIGHTING 

Bend-A.Lite Flexible Neon 
• longlht from 3 •( to 500 fl. 
• Col wilh Scissors • Eosy to Ro-Elecfrify 
• Wolerproof • Unbrookable 
• Fast Injlollolion • 7 Brillioni Neon Colors 
• Uses Ordinary 1 lOV. 12V, 24V & 220V 

Also Available. 
••nd-A-LIt* Bo> G 

Truro Cap* Cod, MASS. M M * USA 
}M-4«7-3437 FAX JM-4«7-3933 WO-ISS-ZJOI 

ACCESSORIES AND COMPONENTS 
AMERICAN LOUVER CO. Skokie. IL. Louvers and Lenses 800/323-4250 or 312/470-3300 
MAXIMUM TECHNOLOGl 60 Industrial Way. Brisbane. CA 94005 415/468-2560 

AMBIENT LIGHTING SYSTEMS (INTERIOR) 
H.E. WILLIAMS INC. RO. Box 837. Carthage. MO 64836 417/358-4034 
LITHONIA LIGHTING We c o m the lighting spectrum 404/922-9000 
NORBERT BELFER LIGHTING MFG.. Cove & Linear Lighting Products 201/493-2666 
PEERLESS LIGHTING CORP.. P.O Box 2556. Berkeley CA 94702 415/845-2760 

AREA LIGHTING (EXTERIOR) 
ADJUSTA-POST MFG CO. P.0 Box 71. Norton. Ohio 44203 FAX 216/745-9746 800/321-2132 

Resident ia l & c o m m e r c i a l outdoor fixtures. S t d s . S A c c e s , HID. I luorescent , low volt & incandescent 
AMERICAN ELECTRIC. r 5 5 5 Lynnlield Rd.. Memphis. TN 38119 901/882-7766 

HID luminaires tor a r e a , facade, roadway, s p o r t s , and industrial lighting applications. 
CP.I. CONCRETE PRODUCTS. P.O Box 13324 Memphis. TN 38113 FAX 901/775-9883 or 901/775-9880 

Concre te light poles & bollards. Fourteen decorative co lors & exposed aggregate l in ishes s u c h a s dark 
bronze, black. & granite to match any setting Souare tapered design up to 65 It 

ELA CO.. 17891 Arenlh Ave.. Qty ol Industry. CA 91748 818/965-0821 FAX 8 1 8 / 9 6 5 - 9 m 
Mtgs ol decorat ive outdoor f ixtures, poles and a r m s for the c o m m e r c i a l and residential mkts . C u s t o m 
designing and mtg of decorat ive interior/exterior fixtures. 

I H . BAXTER i COMPANY. P.O. Box 10797. Eugene Oregon 97440 503/689-3020 
Manufacturer ol T imberwood Lighting S t a n d a r d s A superior pressure- treated Douglas lir laminate lor 
decorative outdoor lighting support . Contact R ichard Baxter. 

PEMCO CORP. Philadelphia. PA. Exterior HID i Custom Lighting & Poles 215/236-9020 
RUUD LIGHTING 9201 Washington Ave. Racine WI 53406 800/558-7883 
STONCO. 2345 Vauxhall Rd. Union. NJ 07081 Contact Phil Henry at 201/964-7000 

Outdoor lighting: l ixtures and a c c e s s o r i e s for industrial , c o m m e r c i a l and residential markets. 
UNION METAL CORP.. 1022 9th SI. SW. Canton. OH 44707 216/456-7653 

Stee l , a l u m i n u m and concrete po les lor a r e a , roadway and spor ts lighting. Hi -mast raise-lower 
s y s t e m s . Ornamental nostalgia lighting po les and luminaires. 

W.F HARRIS UGHTING 4015 Airport Ext. Rd.. Monroe. NC 28110 704^83-7477 
Indoor/outdoor decorat ive & vandal-resistant ruslprool lighting for wall , cei l ing, post & landscape ap­
plications. U L listed H I D . F L . INC & e m e r g e n c y l ixtures. 

415/540-6023 

DESIGN SOFTWARE & TESTING/MEASURING INSTRUMENTS 
INTERNATIONAL LIGHT Dexter Industrial Green. Newburyposl. MA 01950 617/465-5923 

Radiometers photometers, spectroradiometers , laser power meters lor radiometry, photometry UV 
cur ing , UVA/B phototherapy, germicidal radiometry & UV hazard use. 

LAMPS 
GTE/SYU/ANIA UGHTING. Sylvania Lighting Center. Danvers. MA 01923 617/777-1900 
USHIO AMERICA. 20101 S. Vermont Ave. Torrance. CA 90502 FAX 213/329-3641 or 213^29-1960 

Manulacturer o l M R U , MR16, T3 Quartz, Minican and D C Bayonet Halogen U i m p s . 
VENTURE LIGHTING INTL.. 625 Golden Oak Pkwy.. Cleveland. OH 44146 800/437-0111 

Metal Halide, High and Low P r e s s u r e S o d i u m . M e r c u r y MR-16 and MR-11 Display L a m p s . Many new 
and unique products not available I rom other manufacturers . 

LANDSCAPE LIGHTING 
ABEC LIGHTING 4084 Arnold Ave.. US. Naples. FL 33942 8 1 3 m - 4 2 4 2 or 813/643-3305 

Quality outdoor l andscape & secur i ty lighting. P V C construct ion F luorescent / low voltage a v a i l a b l e - a l l 
s ty les . C u s t o m color & des ign C o m m e r c i a l , residential , marine. 

HADCO. P.0 Box 128. 100 Craltway. Ultleslom. PA 17340 717/359-7131 
IDAHO WOOD Sandpoint. ID Landscape Lighting IWood) 800/635-1100 or 208/263-9521 

LIGHTING DESIGNERS AND CONSULTANTS 
FREDRICK Rmom INC.. 16121S. Carmenita Rd.. Cerritos. CA 90701 FAX 926-1015 213/926-1361 

LIGHTING POLES (WOODEN) 
WOODFORM. INC.. Portland. OR 97220-1230 800/624-5091 

OEM MANUFACTURERS 
EDWIN GfffNOR CO. 200 Charles St.. Stratlord. CT 06497 203/378-5545 or FAX 203/381-9019 

For more intormation about I luorescent wiring dev ices , sw i tches and lamp holders, ca l l and ask lor Jill 
S a p a k . 

OTHER LIGHTING SYSTEMS AND LUMINAIRES 
CUSTOM NEON MIg.. Install interior neon. Portable « wall-mount art & signs. 213/937-6366 
LIGHTING TECHNOLOGIES INC.. 2540 Frontier. Suite 107. Boulder, CO 80301 303/449-5791 

Complete luminaire des ign and lighhng s y s t e m ana lys is software and consul t ing s e r v i c e . 
PARADISE DESIGN & MFG. INTL., 2633 E. 28th, 11602, Signal Hill, CA 90806 213/427-5756 

Portable neon fixtures, c u s t o m cove lighting & neon art, stock figures tor residential , c o m m e r c i a l . & 
architectural appl icat ions. For intormation call Don Narbone 

OTHER SERVICES 
AIXOA, Sheet & Plate Division. P.O Box 8025. Bettendorl. lA 52722 

REPS WANTED/REPS AVAILABLE 

THEATRICAL/STAGE LIGHTING 

CONTROLS 
LEE COLORTRAN. Inc.. 1015 Chestnut St.. Burbank. CA 91506 FAX 818/954-8520 or 818/843-1200 

VIEWPOINT, a l ield-conl igurable s y s t e m o l off-the-shelf Architectural D imming and Control C o m p o n e n t s 
from Lee Envi ronmenta l L i g h t i n g - a division ot Lee C o l o n r a n , Inc 

LUTRON ELECTRONICS 205 Suiter R d . Coopersburg. PA 18036 215/282-3800 

DAYLIGHTING PRODUCTS 
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CAREER OPPORTUNITIES 
ARCHITECT/PROJECT MANAGER 

WILLIAM LAM ASSOCIATES, an iniernalional lighting consulting practice witn work locusing on the 
integration of natural and artificial lighting with architecture, urban design and building systems, seeks 
associate level architect with minimum 3 years proieci management experience, writing ability and ex­
cellent design and graphic skills M Arch and registration preferred Will (ram individual with strong 
commitment to career in architectural/urban design lighhng. Some travel required. 
Please send statement ot interest and resume to: William Lam Associates. 101 Foster Street, 
Cambridge, MA 02138 

The Classified Directory is a montlily feature of Architectural Ligtitlng. oflering 
readers easy access to lighting products and services for commercial, industrial, and 
institutional applications. Listings in ttiis reference section are sold on an annual basis 
at the rates outlined below, fot full information and closing dates, contact Gordon 
Exe, (800) 822-6678 or (503) 343-1200. 

FIRST L I N E - $ 9 9 0 / 1 2 issues 
BOLDFACE. ALL-CAP ITALIC LISTING or Boldlace. Upper/Lower Case Italic. 
ADDITIONAL L I I \ IES-$690 /12 issues 
REGULAR, ALL-CAP LISTING or Regular, Upper/Loviier Case. 
MINI-DISPLAY CLASSIFIED/Cal l For Details 

VISA 
accepted 

The Right 
Connection 

Can Mean 
Everything 

Reserve your space now in tht Architectural Lighting Classified Directory—the monthly 
guide to the lighting marketplace. 

The Architectural Lighting Classified Directory 
— ŵhere buyers and suppliers connect. 

Receive a full year's exposure for your products or 
services by placing your ad in the Architectural Lighting 
Classified Directory. Your listing will be referred to 
repeatedly by professionals involved in specifying and 
purchasing commercial, industrial, and institutional 
lighting. A telephone call today is all that's required to 
take advantage of this cost-effective sales builder. 

For further details and rate information, please contact 
Gordon Exe or Rich Scheckenbach, Arc/z/Y^cmra/ 
Lighting, (800) 822-6678 or (503) 343-1200. 



In This Issue 
Manufacturers 
Page 15. l-'eslirc nighttime lighting beckons 
shoppers (Quailbrook Center, Oklahoma City, 
Oklahoma). 
Bell: Die-cast PAR lamp holders. 
Hubbell: Metal halide upUghts. boUard.s, area 
luminaircs. perimeter luminaires, and park­
ing lot light standards and Fixtures. 
Markstone: Recessed soffit downlights. 
Mid-West Chandelier: Exterior fluorescent 
cove lighting. 
Sunray Awnings: Canvas pyramids. 

Page 16. Munitions factory retro/it saves 
money; eyes of the workers (Anniston Army 
Depot, Anniston, Alabama). 
GE Lighting Systems: HPS luminaires and 
lamps. 

Page 18. Church lighting: Meeting the chal­
lenge of a high, dark ceiling (St. Stephens 
Church, Belvedere. California). 
Lightolier: Adjustable downlights. 
Nova Industries: Custom fixtures. 
Osram: HQI metal halide lamps. 
Special Projects: Light trough. 

Page 28. Safety ranks first in prison 's light­
ing priorities (Avenal State Prison, Avenal, 
California). 
GE Lighting Systems: High-mast and cobra-
head luminaires; 1000-watt HPS lamps and 
ballasts. 
Valmont: High-mast poles. 

Page 30. Wrigley's lighting: Great for televi­
sion, hut will the Cubs win a pennant? 
(Wrigley Field. Chicago). 
Asco: Remote control lighting conuctors, 
automatic transfer switches. 
GE Lighting Systems: 1500-watt metal 
halide floodlights; metal halide and HPS lamps. 
Holophane: Outdoor sign lighting fixture, 
J.H. Spaulding: Square outdoor fixtures over 
seat decks. 
Miller: Round outdoor fixtures over ramps. 

Page 34. W'/V/j lighting help, restoration out­
shines original (Landmark Building. Boston). 
Custom Metalcraft: Elevator door surround 
fixtures. 
EUiptipar: Wall washers. 
Hubbell: Exterior floodlighting. 

Rambusch: Chandelier and basket pendant 
reconstruction. 
Sterner: Exterior floodlighting. 

Page 36. Moot court classroom has lighting 
variety; flexibility (Moot Courtroom, School 
of Uw, University of San Francisco). 
Arrowhart: Single-pole switch controller. 
Day-Brite: Fluorescent strip with hot rapid 
start electronic ballast for cove lighting. 
Halo: Recessed incandescent downlights with 
specular gold reflectors (wall wa.sher with 
regressed eyeball over bench). 
MG Products: Surface-mounted fluorescent 
luminaires with gold parabolic cube diffus-
ers. 
PPG: '/i-inch smooth-rough obscure gla.ss. 
Visa: Polished brass incandescent uplight wall 
brackets. 

Manufacturer credits reflect the products speci­
fied for the projects: it is possible that other 
products were installed during construction 
or maintenance. 

Photographers 
Dan Danilowicz/Photown, "̂ 523 Intervale. 
Detroit, MI 48238. (313) 834-4949 

Stephen Green, 6737 North Hermitage. Chi­
cago, IL 60626, (312) 761 -6034 

Benjanken Photography, 1612 Fulton 
Street, San Francisco, CA 94107. (415) 
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Jerry Losik, 7 Carmen Court. Novato, CA 
94945, (415) 892-0203 

Gregory Murphey, 1134 West Wrightwood. 
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David Wakely, 21 Sotith Park. San Francisco, 
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