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We light the 
American dream 

with track. 
You design the 

American dream, we 
light it. Malls, 

museums, hotels, 
offices, restaurants. 

All are part of the 
American dream, and 

you play a dynamic 
role in its realization. 

We at Progress are 
proud of our support­

ive role, and build 
that pride into the 

industry's widest 

Parisian Pla/a Mall, HunKvillc, Alabama Aiaban,a I sclcctiou of fixturcs 
for commercial 
and residential 
installations. Our 
quahty track lighting 
is a prime example... 

.&B\ it's a system that is 
"^•.s- second to none... 
I "^I'l. engineered to help 
II to^S ^^^^ y^^^ dream, a 
• W S reality. For our new 
m J a ^ track catalog, contact 

Progress or your 
! local Jisiributor. 

Suhsidi.iry ol Kuldc.liK. KIDDE 12701 I'hihulclpliia. I>A l>>I.M 
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Elliptipar tungsten halogen 
wallwashers create color-
rich, warmly glowing, evenly 
lighted walls without scallops 
or hot spots. Wider spacings 

save on units and energy. Many styles. 

elliptipar i n c . 
Performance In and From Lighting 

145 Orange Avenue. West Haven. CT 06516/(203) 932-2261 
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Unique 
Bollard 
L a n d s c a p i n g 

w i t h L i g h t i n g ! 

The "Junior Jefferson" 
enhances any low level 
lighting site. Custom 
selected Western Red Cedar 
is kiln dried and fabricated 
with care. Direct burial or 
wall mounted. Wide selection 
of globes for incandescent to 
60 watt. 

Write on letterhead for 
catalog of wood lighting 
standards and accessor ies . 

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 . 

606 Elm Street 
P.O. Box 622 
Old Saybrook. CT 06475 
Phone (203) 388-4405 

Lighting Standards • Fixtures 
Guide Hailings • Benches 
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Custom Millwork • Signs 
Trash Receptacles 

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

Architects and Designers: 
Share \ou r solution to a lighiinj> problem — large 

or small, (iet Project Siihmission 
(iiiidelincs by calling (503) .S4,V12()() or w riting 
for more information about spoilighiing your 

work in Architectural l ighting. 

(iharlcs I.inn. AIA. Kdiior 
HSy Willamette Street 

P.O Box 10460 
Hugene. OR 9" * 40 

(SO.M .•^4.-^-l200 
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At ANY Level. . . 
" H Y P A K " 

A family of low glare, high 
performance luminaires for a full 

range of lighting applications. lES Type II. 
Ill, IV and V. Symmetrical and asymmetrical 
distributions available. 

12881 BRADLEY AVE. • SYLfwIAR. CA 91342 
818/362-9465 • FAX: 818/362-6548 
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From the Editor 
After viewing manufacturers' exhibits at Lighting 
World S last month, I can confidently report a fact that 
may sometimes escape a reader s notice within these 
pages. Concern for energy conservation is not dead, 
despite the fact that for most of us the cost of electricity 
is rising more slowly than it did in the 1970s. 

How can I tell? By looking at new products. In many 
ways new products are a remarkable indicator of where 
the hearts of designers are. Manufacturers conduct 
market research to find out what designers want. What 
did they come up with for this year s Lighting World? 
Tons of luminaires for the new compact fluorescent 
lamps and the newer miniature metal halide lamps. 

In case you don't already know why these lamps are 
better: they make more wattage into light and less into 
heat than incandescent lamps, so they're much more 
energy efficient. The new lamps last longer and require 
less maintenance. Their color rendering has been 
improved immensely. And recently they have become 
available in wattages and envelope shapes that make 
them practical for use where once we would have 
automatically specified an incandescent lamp. 

Manufacturers have responded quickly to the market s 
hunger for luminaires to accommodate these new-
lamps. Designers simply can't incorporate energy 
efficient lamp technology into buildings without the 
fixtures to put them in, and designers seem to need a 
lot of choices! But now that manufacturers have 
responded to this challenge, it's up to designers to 
finish up the job — to become informed about these 
energy efficient products, and to use them when 
possible. 

I wouldn't suggest that the new lamps and luminaires 
will make incandescent lamps obsolete in the near 
future. Incandescent is still the right source for many 
jobs. And I'm sure that our current energy crisis 
reprieve, coupled with the higher initial costs of these 
new lamps and hardware, will continue to discourage 
some people from using them for a while. In the 
meantime, we designers should take it upon ourselves 
to become informed about this technology — whether 
we know it or not. we're likely to be using it once this 
reprieve is over. 

Sadly, I noted few exhibitors of products related to 
daylighting at Lighting World 5. Nor was there a 
daylighting lecture of any kind in the show program. 
Isn't it ironic that folks don't seem to think Lighting 
World ought to include the light of day? 

Charles Linn. AIA 
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• eak performing, obedient 
light day or night, indoors or 
out. The latest lamp and 
optics technology, including 
three optical systems: 

LUMENSPOT̂ M with soft-
edged round beams. 

LUMENWASH '̂̂  walls evenly 
top to bottom. 

LUMENFLOOD"̂  larger areas 
and displays. 

Lumenizers rotate 380°, adjust 
to 90° from vertical, are re­
markably compact. 

Lumenizers' HQI 70 watt 
source outperforms incan-
descents of 5 times the watt­
age .. and lasts 7 times longer 

So if it shows better in natural 
light, it will show best with 
Lumenizers. 

For your copy of Alkco's new 
condensed Space Enhancers 
catalog, write to the address 
below. 

A L K C O 
w h e r e qual i ty 
c o m e s to l ight 
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LE LIGHT SOURCE 
i 

CORPORATION 

Odyssey 11 ] y i j i i i j at i i )i j s 
Making coniemporan intc i K )r 
design statt-mcnis Brass and 
cr\sial chandeliers, deco wall 
sconces, linear ceiling lighting, 
and i l luminated doorways. We 
w i l l bu i ld ta.sietul l ighting 
per your specifications, like 
ihc'si,' wall s t o m x ' s ;it the 
Hil ton in Orlando 
RWL customized to meet 
retrofit requirements. 

O y World I..i|i 'hlirig 
A new dimension in decorative 
theme lighting. Ranging f rom 
ornamental chandeliers to 
elegant custom pieces. 
All this allows you to 
create exceptional l ighting 
interiors such as the.se 
tu l ip chandeliers, designed 
and buil t for the Fe.ss Parker 
Red Lion Inn in Santa Barbara. 
RWL built from exacting 
specifications. 

Directing innovation vs ithin the 
lighting indiistP,- for 110 years. 
A complete line of di,stincii\e 
fixtures, po.sts. and all the 
accessories you need to create 
timele.ss lighting projects like 
this famous Federal Hi l l 
application in Providence. 
RWL produced to ensure 
consistent quality. 

Dare to be different! 

240 Sargent Drive, New Haven, CT 06511 • 800/243-2101 

1230 Mission Drive, Solvang, OA 93463 • 805/688-6681 
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N O M A T T E R H O W Y O G S A Y I T : 

I I G H T B U D S ® o r B U D l I G H T f ' 

It's The Original 
Low Voltage Flexible Ribbon 

Lighting System 

r r 

mvnn dcsicni, inc. 
8921 Quartz Avenue, Northridge, California 91324 

(818) 998-6868 
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^ e « i i | S B P 
The Traditional Luminaire 
of Battery Park City 
Sentry SBP luminaires stand along the Hudson River Esplanade 
of Battery Park City, evoking past eras to contemporary New 
Yorkers. At night the SBPs become energy-efficient H.I.D. 
light sources that extend the Esplanade's usefulness well 
into the evening. Indestructible polycarbonate globes make 
them virtually vandal-proof. Available with New York 
Type B or other suitable post Write or call 
for information. 

Sentry Electric Corporation 
185 Buffalo Avenue 
Freeport, New York 11520 
516-379-4660 Circle 10 

Letters 
Q u e s t i o n a b l e s a v i n g s 

The Parts Department s | . \ p r i l 198-1 general eomnient.s com­
paring the light output, efficacy, and life of the lO-watt CNX 
(argon-filled) lamp .system w i t h the 3 »-watt l.\X (krypton-
filled) energy "saving" system are questionable Initial light 
output: »()-watt (3ISO lumens times 95 percent ballast factor) 
is 2993 lumens; 3-̂ -v*"att (292S lumens times H" percent 
ballast factor) is 2S^5 lumens. The 4()-watt lamp's output is 
about 18 percent greater I think this is significant Efficacy 
although the 3 4-watt lamp's efficac\ is about 6 percent 
grt ati r, the lamps operate at a higher current, this increases 
the ballast losses. The result is that the system efficac) for 
both lamps is about the same. Life: I am not aware of any 
data that substantiates that krypton-f i l led lamps have a longer 
l ife than argon-filled lamps. In fact, the higher starting Nolt-
age for the 3 *-watt lamps suggests that their life should be 
somewhat shorter The above facts, coupled wi th the 3 t 
watt I.VX' lamp's higher cost and low er CRI (SS compared to 
63) [suggest that the 3-»-watt LVl' lamps| may not be a design-
er s most cost-effective de\ ice. 

.\s a retrofit for overilluminated spaces, the 3 i watt energy-
saving lamps have f i l led a need. How ever, for renovation and 
new construction, blindh- selecting the kr\ pton-fi l led energy 
"saving " lamps wi thout considering the argon-filled lamps 

may not be the cost-effective solution. 

R.R Vcrdi-rhcr 
Staff Scientist 
l.au rence Herkvley Laboratory 
Berkeley. C.alifornia 

T h e c o l u m n i s t r e s p o n d s 

1 appreciate your reading the column and picking up that 
error. \'our letter is correct. Actually, I stopped recommend­
ing the use of 34-w att lamps for replacements w i th existing 
ballasts becau.se o f poor compatibility. \Xe w i l l be going into 
this in greater detail in the ju ly column 

Sid Funk in 

This is your forum 
Architectural Lighting is your forum 

for lighting issues o f all kinds W'e inv ite your 
letters on subjects o f interest to our readers, 

.•\ddress \ our letters to Charles l.inn. A l , \ , 
Editor. Architectural Lighting. 8S9 VC illamette Street. 

P.O. Box l()-t6(). Eugene. OR 9" i 
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"Sacre bleu! I cannot work in this dreadful light." 
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lYTESPREAD 
It eliminates the glare, the shadows 

and the headaches. 
Nobody works their best 

under poor lighting cxDnd'rtions. 
This is true whether you're 

an artist from Montmartre or an 
accountant from Minneapolis. 

It's especially true in today's 
"electronic office" where high-tech 
equipment puts greater demand on 
the eyes. And where harsh light or 
shadow-filled work stations can 
cause strain and fatigue. 

Thafs why Lightolier created 
a new kind of indirect lighting sys­
tem, lytespread. 

It provides a source of opti­
mum quality light for both the ar­
chitect who designs the space and 
the people who work in it. 

WHAT IS lYTESPREAD, EXAOIY? 

Its three, beautifully de­
signed, precision-machined modu­
lar systems. They interlock for long 
runs or may be used individually 

The Lytespread series has 
complete flexibility. 

lytespread 6 provides totally 
indirect, general lighting, lytespread 
7 offers general lighting, plus spill-
lighting along its length. And 
lytespread 4 is specifically designed 
for dramatic wall-washing. 

All three are literally a snap 
to install. An innovative locking 
mechanism and electrical "quick" 
connectors speed installation and 
ensure proper wiring connections. 

WHAT ABOUT COMPUTER 
SCREEN GLARE? 

lytespread prevents it by in­
directly diffusing the light evenly 
over the ceiling. As a result, bright­
ness contrast between the light and 
the surface is reduced—eliminating 
veiling reflections from both printed 
material and computer screens. 

HOW IS rr DIFFERENT? 

Conventional indirect sys­
tems do not distribute light evenly 
enough to avoid hot spots. Uneven 
ceiling brightness leads to uneven 
surface brightness. 

IS rr EASY TO GET? 

Lytespread, on the other 
hand, gives off a wide spread of 
overlapping light that creates a soft, 
even brightness throughout. With 
no shadowy areas. 

When you order customized 
indirect lighting, you often get a 
headache waiting for its arrival. 

Not so with Lytespread. It 
looks and acts like a custom job, but 
its available from stock, easy to in­
stall and easy on the budget. 

For any additional informa­
tion, call: 1-800-541-LrTE. 

Or contact your nearest 
Lightolier representative. 

They're all nice guys. No 
temperamental artists in this crowd. 

I - I O I - I T O I - I I 5 R 
We make you look good. 
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STATEMENT: INSTITUTIONAL 

Nurses, doctors help plan 
surgery unit lighting 

Project: Department of Sur­
gery, Condell .Memorial Hospital 
Location: Liheri\-ville, Illinois 
Architects: O'Donnell ^ ick-
liind PIgozxl Architects, Inc. 
Project Architect: Dan Cmclli 
Project Designer: David 
Kuffner 
Photos: Howard N. Kaplan. 
HNK Architectural Photogra­
phy, inc 

When Condell .Memorial Hospi­
tal needed a new surgery unit, 
the administrators turned to 
O Donnell Wicklund Pigozzi 
Architects, and the architects 
turned to the hospital staff. 
"We approached the project as 
a team effort," says Dan Cinelli, 
project architect and associate 
designer. He told staff memhers. 
"You know what's wrong with 
what you have now; let's work 
it out together." 

The architects met about 25 
times with the operating room 
supervisor, who was especially 
involved in the design process. 
She often returned to her staff 
with drawings, pinned them up 
in the nurses' lounge, and got 
feedback. "She would call me 
back and say, "My assistant has a 
problem with what we're 
doing here,' and we'd explain it 
and talk it out," Cinelli recalls. 
Other suf)en i.sors worked with 
the architects as they designed 
the recovery and central sterili­
zation areas. The team spent an 
entire day in the doctors' 
lounge explaining the plan and 
taking comments. 

Lighting was considered an 
integral aspect of the project 
from the start. Some surgical 
tasks demand intense, special­
ized lighting. Anesthesiologists, 
for example, conferred with 
the architects on the impor­
tance of color rendering for 
accurate evaluation of skin 
color. 

The team also u.sed lighting 
to provide touches of warmth 
and comfort in a sterile area. 
Perimeter lighting in corridors 
doesn't glare into the eyes of a 
patient being wheeled on a 
gurney to surgery. Wall sconces 

— which Cinelli demonstrated 
for the staff before specifying 
— have glass covers so that 

all exposed surfaces can be 
wiped down 

In the recovery room, 
drowsy patients coming out of 
surgery need a calming environ­
ment. But in that same space, a 
patient may suddenly need 
emergency treatment. Staff 
members now eontrol lighting 
that allows flexible use of the 
space. 

An incandescent wall sconce 
in each gurney bay provides a 
comforting, familiar light. For 
critical medical evaluation and 
emergency procedures, a re­
cessed halogen luminaire fitted 
with barn doors floods the 
surface o f a single gurney with 
color-corrected light. A task 
light on a flexible arm swings 
out, and an undercounter light 
is fitted into recessed cabinetry 
to illuminate a pull-out shelf 
that can hold a patient's chart 

Cinelli credits the hospital 
administration with the fore­
sight that enabled the successful 
team approach, saying, " I think 
hospital administrators are 
realizing that because their 
staffs were not asked to be a 
part of the process in the past. 
they've had to work around 
mistakes." • 

For product information, see the 
.Manufacturer Credits section on 
pa^e ~(). 
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ALCOA 
Sheets Flaw Dimion 

Alcocrs Coilzcxk™ Ptoducts 
Help You Tlim A BzUliant Idea 
Into Brillicmt Reality. 

For decades, lighting designer 
engineers and architects have 
insisted on Coilzak reflective 
aluminum sheet products to 
solve the most diverse illumina­
tion problems in commercial, 
office and industrial applications. 
Because Coilzak offers a wide 
range ol optical properties 
and outstanding uniform appear­
ance. Coflzak creates a total 
reflectance of up to 86 percent. 
Whether you need a diffuse or 
specular finish, Coilzak delivers 
the lighting control you need, 
where you need it. 

Coflzak aluminum products are 
highly versatile and easily fab­
ricated, Ir^ist on using Coilzak 
anywhere a highly-reflective, 
handsome, long-lasting, low-
maintenance surface is required. 
Wall and cefling decorations, 
parabolic reflectors, furniture 
trim, heat reflectors, and retrofit­
ting fluorescent light fixtures are 
just a few applications, 

End uses are limited only by the 
imagination and your brilliant 
ideas. 

Contact your Alcoa Sales Office 
today and insist on Coflzak. 
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STATEMENT: COMMERCIAL 

Prototype demonstrates 
possibilities for 
modular work 
stations 

Project: Teiisil Lighting Envi­
ronment 
Client: .SunarHauserman Inc 
Lighting Designer: Peter 
Barna. Light and Space 
.\ss( K'iates 
Architect: N K holas Goldsmith, 
AIA, FTL A,s,s()ciate.s 
Photos: H Dursion Savior 

After Peter Barna and .Nicholas 
Goldsmith covered the entire 
interior of a (Chicago building 
w ith illuminated fabric, they 
decided to bring the concept 
down to a smaller scale. Gold­
smith thought that tensile 
structures could relieve the 
st \ crity of modular furniture 
systems. "You feel you're in 
boxes; you don't have the 
escape you have in the natural 
world where things appear to 
be farther away," he says 

" I sing fabric as a diffusing 
element for office lighting 
systems makes a lot of sense," 
says Barna, " In offices, you 
generally have mild ambient 
lighting and bright task lighting 
As soon as \ou sw ivel in your 
chair aw ay from your work 
area, your light level drops 
quickly. " Fabric, how ever, can 
diffuse the light of multiple 
sources to evenly illuminate a 
whole work station. 

Barna and Goldsmith decided 
that the Race modular furniture 
system from SunarHauserman 
would support the lighted 
fabric structures they had in 
mind The manufacturer agreed 
to cooperate in building a 
prototype — the Tcnsil Lighting 
Environment. 

The designers tested more 
than 100 fabrics for the project 
They wanted one that would 
transmit light efficiently, yet 
appear to hold it w ithin a vol­
ume instead of presenting a 
flat, shining surface. Eventually 
they chose a single flame-
resistant, machine-washable, 
calendered nylon fabric for 
the canopy, wing, and panel 
elements. 

I plighted roof canopies 
enclose and define the work 
stations. Barna and Goldsmith 
designed the double-reflector 

iiplights w ith the assistance of 
SunarHauserman engineers, 
and the company's shop custom 
manufactured them Each 
elliptical reflector directs the 
light of a 13-w att compact 
fluorescent lamp in a 1 lO 
degree beam. 

Fabric w ings. designed to 
partially enclose work stations 
arranged along a central spine. 
Hare out from the top of system 
panels The same custom fixture 
— without reflectors — mounts 
on poles w ithin the wing 
Zippers allow access for re-
lamping. An optional opaque 
c()\ cr fi)r the wing structure 
reflects light downward, bright­
ening the visible fabric 

Single- and double-sided 
luminous panels are inter­
changeable w ith the furniture 
svstem s standard opaque 
panels Ballasts and lamp hold 
ers are concealed in an alumi­
num channel that fits neatly 
into the sytem with a screw or 
clip attachment The luminous 
panel fronts have structural ribs 
that bow the fabric out slightly 
in front of each 5-watt compact 
fluorescent lamp I sers can 
reinove and replace panel 
fronts w ithout tools 

The manufacturer exhibited 
the prototype at several show s. 
but has not developed the 
project further It remains a 
conceptual piece that demon 
strates the potential of tensile 
structures fi)r office lighting • 

For product information, sec the 
Mdniifacturer Credits sectioti on 
fiage "0 
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WHATWEDOWrmiTNEXT 
IS UP TO YOU, 

J 

f t's pure Holophane glass. We 
want to put it to work for vou 

in ways yet to be discovered. Our 
skilled craftsmen and 
designers not only make 
the glass but design the 
tota luminaire that wi l l 
meet your optical and 
aesthetic needs. 

Holophane's tradition 
and reputation for e f f i ­
cient light control make 
us your best choice for 
specialty fixtures. Pure 
prismatic glass makes 
the difference. We pro­
duce the castings, spin­
nings, and ballasts to 

make our glass work for you. 
Holophane pioneered the use 

of prismahc glass to control light, 
" beginning wi th gas 

lamps nearly K)0 years 
ago. The gas lamp era 
has passed but the new 
light sources have even 
more demanding re­
quirements. Holophane's 
prismahc glass can meet 
those needs. When you 
have a job that requires 
a unique and creative 
approach, call us. The 
sparkle of glass can make 
tne difference for your 
project. We can bring 

your brightest innovations to light. 
For more information contact 

Jim Leary, Manager Specialty 
Business Operations, Holophane 
Division, 214 Oakwood Avenue, 
Newark, Ohio 43055, 
(614) 345-9631. 

HOLOPHANE 
LEADER IN LIGHT CONTROL 

M a n v i l l e 
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STATEMENT: INSTITUTIONAL 

Lighting reveals tones 
of cool bronze, 
warm copper 

Project: Ail.is si. ulpiiiic .iiul 
lntcrnati()n;il Biiiltliiij' lobby. 
Rockefeller Center 
Location: New York City 
Lighting Designer: Abe l eder, 
Lighting by Feeler 
Sculptor: Lee Lawrie 
Photos: Bart Barlow 

riic iS loot-high, --ton bron/c 
figure faec>cast. looking across 
Nc-u ^ork City's Fifth Avenue 
Three walls inclose Lee Law 
rie s repreNentation of Atlas, 
the mythological Titan, within 
a 6()-foot-sciuare courtyard 
(ila/ing in the facade behind 
the statue reveals a i i-loot 
high lobby ornamented with 
copper leaf panels on w alls and 
ceiling. 

Lighting designer Abe Feder 
rceentU illuminated the sculp­
ture of Atlas that has stood 
since 19.̂ "" on a granite pedestal 
in the forecourt of Rockefeller 
( enter s International Building 
Ov er the years, the sculpture 
had occasionally been lit from 
above at night. Feder u as the 
first to create a lighting design 
to reveal the full dimensional 
quality of Atlas. 

As he planned the lighting. 
Feder visited the sculpture 
night and da\ . walking around 
it. observing it, getting a sense 
of it as a work of art. His light­
ing design included not only 
Atlas, but also the lobby who.se 
facade serves as a backdroii to 
the sculpture. "The brilliance 
of that lobby was the key to 
lighting Atlas," he says. 

The golden light reflected 
from the copper panels in the 
lobb\ contrasts with the cool 
tones of the sculpture s surface, 
accentuating color and dimen­
sion. Thirty-four-4()t)-watl high 
pressure sodium luminaircs 
flood the lobby's 60- by 9()-foot 
ceiling, columns, and facade 
supplementing the golden 
color, 

Feder lit the sculpture it.sclf 
w ith 4()0-watt PAR 6-4 metal 
halide luminaires. Twelve arc 
hidden in a 4-foot-high wooden 
structure that encircles the base 
of the granite pedestal The 

beams, aimed through slots in 
the concealing structure, em­
phasize the figure's three-
dimensional contours. Ten 
luminaires mounted six to eight 
stories high on the rooftops 
shine down at approximately 
3()-degree angles. 

I"o position and aim the 
lights, I'eder worked on both 
the roof and ground, checking 
and adjusting the target angle 
of each luminaire, using walkie-
talkies to communicate with 
his crew He took special care 
to highlight Atlas's face — " It's 
the face that counts." he says — 
bringing sparkle to the beads 
on .Atlas's head and a bright 
gleam to his eyes. 

Feder was especialh sensitiv e 
to color rendering. After testing 
the lighting with lOOO-wati 
PAR 6 i quart/ lamps, Feder 
decided their cast w as too 
warm, and he changed to 
3~()()K multivapor lamps Ik-
wanted the look of the bron/e 
patina at night to resemble its 
cool appearance in the daytime 

The on-site work lasted 
about two weeks The result is 
a fine-tuned system that lights 
the entire courtyard, envelop­
ing Atlas within a circumfer­
ence of light without glare • 

For l>riicliict iiifoniuifion. sov the 
Miinnjiii liircr ( tvdits section on 
pii^c ~t). 

Archiicaural Lighting, June 198" 



Concourse at Showplace Square 

The Only Major Lighting Event in The West, 1987 
San Francisco—The Business of Lighting" is the 
theme of the 1987 Pan Pacific Lighting Exposition. 
Top resources will show new decorative, archi­
tectural, commercial, industrial, outdoor and 
specialty lighting. Compelling programs focus on 
the A & D community, contractors, builders and 

facilities people. Sponsors: lES, Golden Gate Sec­
tion; CCAIA; ASID, North West Pacific Region; 
IBD, Northern Calif. Don't miss the spectacular 
Pan Pacific Gala. For information and great travel 
plans write to: 

Sept 20-22,1987 San Francisco 
2 Henry Adams Street 

San Francisco, CA 94103 

Phone: 415/621-7345 
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Daylighting analysis 
critical for successful 
atrium design 

mm 

rnri 

The atrium for the new Hyatr 
Regency at Greenwich, Con­
necticut, was inspired by the 
conservatory at Longwood 
Gardens, says Arthur May of 
Kohn Pedersen Fox Associates 
Part of the old DuPont Estates 
located outside of Wilmington, 
Delaware, the conservatory has 
a handsome set of gardens, 
several of which are large atria 
— large columned rooms with 
clear glass skylights. "We 
looked at the conservatory, 
liked the feeling it gave, and 
designed something similar," 
May says. 

"To carry of f this concept,' 
says landscape architect Peter 
Wells, "we knew we had to 
create a lush, rather temperate 
looking garden within the 
atrium space. Rather than using 
the tropical-looking plants you 
see in shopping malls or other 
atria, we had to use plant spe­
cies that have a New England' 
look about them. 

"But, in choosing species 
that wi l l give this kind of look, 
you've also got to be able to 
guarantee that an awful lot of 
light w i l l be coming into that 
atrium — a lot more light than 
you need for the typical plants 

used in most atria," says Wells. 
"Still, some of these plants 
need more shade than others. 
We needed to know how the 
sunlight would be distributed 
in the atrium at different times 
during the day, and during 

ARTICLE BY 
CHARLES I.INN.AIA 

different days of the year, in 
order to know the best loca­
tions for particular species." 

Some of the species had 
never before been u.sed in 
commercial interiors, like the 
black olive trees, the lemon-
scented eucalyptus trees, the 
carrotwood trees, and the 
California pepper trees. Wells 
said it was also one of the first 
interior installations of sod in 
the country. 

Kohn Pedersen Fox had 
many factors to consider when 

designing the fenestration and 
walls of this atrium space. The 
amount of skylight glazing, its 
transmittance value, shading 
coefficient, and orientation 
would all affect the amount of 
light reaching plants. The color. 

Project: Hyatt Regency 
Greenwich, Connecticut 
Architect: Kohn Pedersen Fox 
A.ssociates, PC 
Partncr-in-Charge: .Sheldon 
Fox, FAIA 
Partner-in-Chargc of Design: 
Arthur May AIA 
Senior Designer: Geraldine 
Pontius 
Atrium Landscape Architect: 
Peter Wells, A.SLA, Berkshire 
Design Group 
Daylighting Design 
Consultant: Mojtaba Navvab, 
Architecture and Planning 
Research Laboratory, University 
of Michigan 
S k y S imulator : Windows and 
Daylighting Group. Lawrence 
Berkeley Laboratory 
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size, and orientation of the side 
walls and the percentage glazed 
affect the amount of light re­
flected into the atrium as well 
as the amount of heat ab.sorbcd 
by the walls and the amount of 
glare users of the atrium would 
experience. Every option had 
some bearing on the final cost 
of construction and future 
energy consumption. 

To help them make these 
design decisions appropriately. 
Kohn Pcdersen Fox worked 
with Mojtaba Navvab, assistant 
profes.sor at the Architecture 
and Planning Research Labora­
tory. University of Michigan. 
Navvab conducted studies 
using several combinations of 
modeling techniques to quickly 
and economically simulate the 
effects of hundreds of different 
design options on the atrium's 
daylighting performance. 

Using measurements and 
data generated by the studies, 
the architects could work with 
confidence that the atrium 
they designed would provide 
enough light to support the 
plants selected by the landscape 
architects. Similariy, the land­
scape architects were able to 
finalize planting plans based on 
predictions of the amount of 
light entering the atrium and 
the shading patterns for every 
hour of the calendar year. 

Kohn Pedersen Fox began 
the process of collaborating 

, with Navvab by first determin-



• 

ing the size, basic height, and 
shape characteristics of the 
atrium. 'We started out i<now-
ing what the atrium was going 
to be Hke basically, and we 
started out knowing the things 
we could change and the things 
we could not change," says 
Navvab. 

"In the initial discussions, 
certain options were discarded, 
certain options were finalized, 
and certain options were left 
open. We had to establish some 
things right up front so that we 
didn t waste any time testing 
options that could never con­
ceivably happen. 

" In this case, we had deter­
mined up front that the orienta­
tion could vary only a few 
degrees and what the atrium s 
size and shape would be. That 
left open the final surface prop­
erties, the configuration of the 

skylights, the final landscaping 
plan. Having determined every­
thing else, we could begin 
building a scale model to test 
the options left open. 

"Ultimately, the tests are for 
the purpose of predicting what 
wi l l happen when the structure 
is built. They don't give you 
absolute values, but they are 
invaluable when trying to 
ensure that special landscaping 
and plants wil l flourish inside a 
space. To ensure that, maybe 
you've got to cost-justify some­
thing like a more expensive 
fenestration system, as we did 
here These predictions are 
extremely imponant in cases 
like this." Navvab says. 

Using Scale and Computer 
Models 
'There is no single daylight 

modeling tool available today 

that wi l l give you a complete 
analysis of everything." says 
Navvab "Both scale models 
and computer models have 
their own limitations. For 
example, you can measure 
illuminance inside a scale model 
placed outdoors much more 
accurately than you can predict 
it But the outdoor .sky is con­
stantly changing, and there is a 
limit to the number of points 
you can look at each time It 
would take a long time to test 
the model for every possible 
condition. 

"You can put a model in the 
sky simulator, and test many 
conditions in a short period of 
time; but our model was so 
large we could test only part of 
it at a time." Navvab says. "In 
the simulator we can simulate 
the sky luminance distribution 
for clear and overcast sky 

conditions. We measure the 
illuminance level inside the 
scale model as well as outside 
of the scale model. These two 
measurements provide us with 
the daylight factor Although 
these measurements are good 
for .some comparisons, we 
can t u.se them to predict the 
average daylighting perform­
ance over an entire year " For 
that they turned to a computer 
model 

" The computer models have 
other limitations, " Navvab 
continues. "DOE 2. IB is a 
computer model that you can 
give the solar radiation data for 
a given location based on mea­
sured hour-by-hour, day-by-day 
sky conditions for an entire 
year It's primarily used as a 
thermal analysis program, 
which limits it as a daylighting 
analysis tool. It does many 
other things very well, but it 
allows you to predict the foot-
candles at only two points 
inside the space per run. Each 
run of the DOE 2. IB program is 
expensive and time consuming, 
given that the program makes a 
complex series of calculations 
for every hour daylight is avail­
able during the entire year" 

To measure the footcandles 
at many points, and at the same 
time account for the contribu­
tion of light bouncing of f the 
walls into the space, it is possi­
ble to use Superlite 1.0 ""Al­
though this program wi l l very 
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Design option I: 100percent of roojglazed, iritbperimeter 
skylights. 
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TIME Of DAY 

HOHIZCWfTAL ILLUMINANCE AT THE CENTER OF TME ATRIUM FLOOR AT * FEET HEIC5HT AS A FUNCTION OF 
Tl f i t OF DAY AND MONTH 

G F C E N W C H C O t e c n C U T 

Computer printout of DOt 2. IB-generated daylighting 
performance predictions. 

Design option 2: 100 percent of roof glazed, with no 
perimeter skylights. 

Design option ^: "5 percent of roof glazed. icith no perimeter 
skylights. 
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Vcirious skylight fenestration options tested (ahofe). and Computer printout of measurements taken with hand-held 
compi4ter printout of predicted daylighting performance for photometer in completed building (aboi'e and beloiv). 
each option (below). 
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'/.i-incb scale model of the atrium used for daylighting 
studies. Photometers are risible on model atrium floor 

The completed atrium from a perspective similar to that 
shown for scale models. 

precisely calculate the result of 
the interreflections in the space 
for diffuse surfaces, it cannot 
be used for specular surfaces, 
like glass, " says Navvab. ' For 
this we have to go back to the 
scale model. " 

Both of these computer 
models can simulate very com­
plicated geometries, says Nav­
vab, but they have their limita­
tions. "They cannot simulate 
something like the SO skylights 
we had here, or predict how 
much light is going to be re­
flected into or out of the atrium 
by the steel kingpost truss 
system. Again, for these you 
must go back to the scale 
model." 

In the case of the Hyatt Re­
gency in Greenwich. Navvab 
and his colleagues used all of 
these tools together. "We used 
measurements from the .scale 
models to provide very accu­
rate input for the computer 
models. We fine-tuned the scale 
model and took measurements 
that validated the predictions 
made by the computer models. 
Eventually, we were able to 
make conclusions that were 
input directly into the design of 
the atrium and its landscaping. " 

Scale Modeling 
A '/.-inch scale model was 
constructed and used for mak­
ing illuminance measurements 
Photometers were placed at 
points chosen by the landscape 

architect and also where read­
ings would be required to 
provide data for later computer 
model validation studies. 

An automated data acquisi­
tion system took the measure­
ments; it read and recorded the 
amount of daylight measured 
by each photometer during 
tests outdoors and inside the 
sky simulator at Lawrence 
Berkeley Laboratory. The scale 
model was tested for a number 
of options, including various 
orientations, wall reflectances, 
and fenestration plans. 

Outdoor illuminance mea­
surements taken inside a .scale 
model produce readings that 
closely correspond to the 
actual light levels likely to 
occur in the built space. There 
is no need to scale down mea­
surements f)ecause daylight 
behaves the same way at any 
scale. 

One of the most useful as­
pects of making these measure­
ments is the ease of establishing 
the daylight factors of the 
space, a measurement of how 
well light is distributed in a 
building. The daylight factor — 
expressed as a percentage — is 
a ratio of the interior illumi­
nance at a given point to the 
exterior illuminance under an 
unobstructed sky. Measuring 
illuminance levels and calculat­
ing daylight factors for the 
many different scale model 
options tested allowed Navvab 

to establish numbers that could 
readily be applied to the com­
puter modeling studies. 

To test for the effects of 
different colors on interior 
reflectance, Navvab measured 
the reflectance ratios of some 
15 different paint samples 
submitted by Kohn Pedersen 
Fox. He found that only five 
had significant differences. 
Having established these reflec­
tance ratios, he was able to 
reproduce them for the scale 
model using stock matteboard 

"I have every kind of matte-
board you can imagine, and 
their reflectance ratios are 
already calculated, " he sa\ s 
" A l l I have to know is the 
reflectance ratio of the selected 
paint, and I can pick matte-
board that wil l duplicate it. " 
Walls were built using these 
different matteboards and 
interchanged when the model 
was tested. 

Models of three roof fenestra­
tion systems were placed on 
these different walls and tested 
to see if it was necessary to 
choose the more expensive 
options, which included more 
glass and skylights, in order to 
achieve the footcandle levels 
required by the plants. 

The first option, which was 
preferred by the architects, 
used a glass atrium roof wi th a 
row of small skylights around 
the perimeter of the atrium. 
This option could have been 

eliminated because of the addi­
tional cost of the skylights. The 
second option had the same 
glass roof, but no perimeter 
skylights, and the third option 
was a glass atrium roof that was 
partially covered on two sides. 

Computer Modeling 
After the interior illuminance 
measurements had been made 
and daylight factors were 
calculated, extensive computer 
analyses began. Navvab began 
with the computer program 
DOE 2.1B because of its unique 
weather tape feature. The 
weather tape allows the user to 
supply the computer program 
with the amount of solar radia­
tion available for a given geo­
graphic location, based on 
historical hour-by-hour sky 
conditions recorded there. 

Using the daylight availability 
data for the location and the 
measured daylight factors, 
Navvab predicted how much 
illuminance would result from 
each tested orientation, wall 
reflection, and fenestration 
option for each hour of the day. 
each day of the year for three 
critical locations: outside the 
atrium, at the glazing, and 
inside the atrium. After the 
illuminance at all of these 
points was calculated, they 
could easily be tabulated into a 
number of output forms for 
comparison. 

The DOE 2.1B calculati(ms 
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of illuminance levels at these 
three locations for every hour 
daylight was available during 
the year were helpful for com­
paring the various options 
under consideration. They did 
not. however, give the illumi­
nance distribution over many 
points needed by the landscape 
architect for plant locations. 
For these. Navvab u.sed Su-
perlite 1.0. 

Superlite 1.0 predicts lumi­
nance and illuminance distribu­
tion inside a space. The predic­
tions are based on exterior sun 
and sky conditions, the sky­
lighting and fenestration sys­
tem, and other characteristics 
of the room geometry. They 
also take into account the 
reflectance properties of the 
interior walls and other vari­
ables. One advantage of this 
program, in addition to its 
ability to predict the illumi­
nance at many points, is that it 
predicts how much light reflec­
tance and interreflectance wi l l 
contribute to tho.se points. This 
was important in the case of 
the atrium because .so many 
different colors were being 
considered. 

One disadvantage of Superlite 
1.0 is that these interreflectance 
calculations are based upon the 
assumption that all of the re­
flecting surfaces are diffuse. 
This is not the case in the 
atrium, where a good percent­
age of these surfaces are glass 

and. therefore, specular reflec­
tors. "This can cause problems 
with glare. So to examine this 
case, we have to go back to the 
model." .says Navvab. "You 
have to account for the glare 
from the glass. The designer 
doesn't want glare from the 
glass to make the walls too 
bright. But if they 're painted 
too dark, you lose the footcan-
dles and change the light distri­
bution in the space. 

"It s a back-and-forih pro­
cess. First we use the scale 
model, then we make paramet 
ric studies with the computer 
models. Then we go back to 
the scale models and refine 
them and test them to validate 
what we learned from the 
computer Then we make more 
calculations to see if our sensi­
tivity analyses with the model 
are effective and still work. 
This is what I mean when I say 
there is no design tool available 
yet that wil l analyze everj -
thing!" Navvab says. 

Conclusive Studies 
Once Navvab finished these 
studies, he met with the archi­
tects and landscape architects 
to review the findings. The 
studies showed conclusively 
that the more costly skylight 
fenestration system that in­
cluded the smaller skylights 
around the perimeter of the 
large skylight would, in fact, be 
necessary to sustain the growth 

f 

of the plant species chosen. 
Landscape architect Peter 

Wells says, "It was a tremen­
dous tool. Basically, we were 
able to find out how many 
footcandles we were going to 
have to design around. Beyond 
that we could see what spaces 
were shaded out during certain 
times of the day. and were able 
to design our seating areas and 
pathways around that. 

" I t also proved a helpful tool 
in the bidding process. " adds 
Wells, "because the plant speci­
fications went out to competi­
tive bidders. When they saw 
we had done such an elaborate 
study, they were sure the foot-
candles would be exactly what 
we said they would be. rather 
than just predictions coming 

out of a computer program. 
Our bids were lower because 
the replacement costs they 
figured in were much lower 
than usual. The contractors 
knew the plant survival rate 
would be much better than 
average. And. in fact, the actual 
installation is doing extremely 
well ." 

Checking with Reality 
In early November of 1986. 
after the atrium had been com­
pleted. Navvab made a site visit 
to take actual illumination 
measurements with a hand­
held photometer. "Naturally, it 
is important to do this. If you 
don't take those readings, all 
the calculations you've made 
really don't mean a thing." 
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I modeling process, Navvab says, 
"There arc times w hen intui­
tion is very valuable as a design 
tool. But there are times when 
you do not want to take a 
chance on intuition to make all 
these design decisions, because 
in the long term if you make a 
mistake, it does not pay. If you 
have more unknow n than 
known variables, it is best to 
try to model it and see how it 
performs, before it s committed 
to concrete, steel, and glass. " • 

For product information, see the 
Manufacturer Credits section on 
page 70. 

Navvab says. He w as surprised 
on several counts. First, the 
illumination levels were re­
markably close to what he had 
predicted. "There were some 
slight differences," he says, 
"but that's to be expected — 
after all, no modeling technique 
is perfect. 

"What's truly remarkable is 

this: you work on a scale model 

for a long time, and you ve 
spent many hours looking at 
how the light comes inside, and 
the patterns of light and dark 
that occur Even though you've 
got all these quantities and 
methodologies for examining 
them, you wonder if it wi l l be 
the same when you visit the 
space or if it wil l be completely 
different. Then one day, you 

walk inside the real thing, and 
it really scales up — it really 
looks the way you see it in the 
model. And if the measure­
ments are working out well, 
not only does the design work, 
but you know that other people 
can use this methodology to 
analyze other projects in the 
future." 

Summing up this complex 
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Selecting luminaires 
for hazardous 

Selecting the luminaires to 
illuminate a hazardous location 
requires special consideration 
becau.se the nature of this indus­
trial setting is radically different 
from a conventional industrial 
site. Hazardoii> locations are 
areas with a poicniial for explo­
sion and fire because of the 
presence of flammable gases, 
vapors or combustible dusts in 
the atmosphere or because of 

locations 

Robert Zeller 

Robert Zeller is research 
manager with the Holophane 
division of Manrille Sales 
Corporation. Sen ark. Ohio. 

the presence of ignitable fibers 
or flyings 

Hazardous locations may 
result from the normal pro­
cessing of certain volatile chem 
icals, gases, grains, or the like, 
or thc\ ina\ result from the 
accidental failure of storage 
s\ sti ms for such materials. It is 
also possible ihai a hazardous 
location may be created when 
volatile solvents or fluids used 

in a normal maintenance rou­
tine vaporize to form an explo­
sive atmosphere 

In each instance, it is essential 
that e\ ery precaution be taken 
to guard against ignition of the 
.iimosphere Because luminaires 
generate heat, they can be a 
source of ignition If the surface 
of a fixture reaches a tempera 
ture that exceeds the ignition 
temperature of the particular 
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gas. vapor, or du.st in the atmo­
sphere, this hot surface could 
trigger an explosion or fire. 

Not all hazardous locations 
are the same, and luminaires 
for each must have particular 
features to suit the operating 
conditions peculiar to each 
location. Therefore, it is essen­
tial to identify the different 
hazardous locations and to 
highlight important characteris­
tics of the luminaire type best 
suited to the location in ques­
tion. 

Class I Hazardous Locations 
Class 1 locations are tho.se in 
which flammable ga.ses or 
vapors are or may be present in 
the air in quantities sufficient to 
produce explosive or ignitable 
mixtures. Some examples of 
Class 1 localicms are shown in 
the accompanying table. Class I 
has two divisions. 

Dit'ision I. As defined by 
the National Electric Code 
1987 (NFPA 70-1987), a Class 1. 
Division 1 location is an area 
"in which ignitable concentra­

tions of flammable gases or 
vapors exist under normal 
operating conditions." The 
definition also includes situa­
tions in which gas or vapor 
may exist because of repair or 
maintenance operations, leak­
age, or breakdown or faulty 
operation of equipment or 
processes. 

This classification usuallv 

t1 

Class I locations 

Petroleum refining facilities 
Dip tanks containing flammable or combustible liquids 
Dry cleaning plants 
Petrochemical plants 
Plants manufacturing organic ioatings 
.Spray finishing areas (residue must be considered) 
Petroleum dispensing areas 
Solvent extraction plants 
Plants manufacturing or using pyroxyl in (nitrocellulo.se) type 
and other pla.stics (Class II also) 
Locations where inhalation anesthetics are u.sed 
I ' l i l i ty gas plants, operations involving storage and handling 
of liquefied petroleum and natural gas 
Aircraft hangars and fuel servicing areas 

includes interiors of spray 
booths and areas in the vieinity 
of spraying and painting opera­
tions where volatile flammable 
liquids or liquefied flammable 
gases are transferred from one 
container to another or where 
volatile flammable solvents are 
used; areas where open tanks 
or vats of volatile flammable 
liquids are stored: drying rooms 
or compartments for the evapo­
ration of flammable solvents-, 
locations containing fat and oil 
extraction equipment using 
volatile flammable solvents; 
portions of cleaning and dyeing 

plants where flammable liquids 
are used; gas generator rooms 
and other portions of gas manu­
facturing plants where flamma­
ble gas may escape; pump 
rooms for flammable gas or for 
volatile flammable liquids; and 
interiors of refrigerators and 
freezers in which volatile flam­
mable materials are stored in 
open, lightly stoppered, or 
easily ruptured ctmtainers. 

A critical aspect of luminaire 
applications in Class I . Division 
1 locations is the temperature 
on the outside surface of the 
luminaire: the surface tem-
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perature may not exceed the 
ignition temperature of the 
ever-present gas or vapor 
Furthermore, should explosion 
or combustion of the gas-air 
mixture take place inside the 
luminaire. it must be contained 
within the unit. Such contain­
ment is likely to extinguish the 
lamp, but that would have no 
effect on the atmosphere. The 
containment feature must cool 
any gases generated so that, 
should gases escape into the 
nas or \ .ipor-laden atmosphere, 
they wil l not cau.se ignition. 

Because a primary function 
of this luminaire is to withstand 
an explosion, all of its compo­
nents must have sufficient 
strength and size to accomplish 
this task. Its preponderant size 
and the complexity of the con­
tainment features make this 
type of fixture relatively expen­
sive. 

Division 2. A Class I , Di\ i 
sion 2 location is an area where 
"volatile flammable liquids or 

flammable gases are handled, 
proces.sed, or used, but in 
which the liquids, vapors, or 
gases wil l normally be conflned 
within closed containers or 
closed systems from which 
they can escape only in case of 
accidental rupture or break­
down of such containers or 
systems . . or where concen­
trations of gases or vapors are 
normally prevented by positive 
mechanical ventilation, but 
become hazardous through 
failure or abnormal operation 
of the ventilating equipment ."' 

This classification usually 
includes locations which, in 
the judgment of the authority 
having jurisdiction — normally 
the insurance underwriter — 
would become hazardous only 
in case of an accident or of 
some unusual operating condi­
tion. Factors that help deter­
mine the classification include 
the quantity of flammable 
material that might escape in 
case of an accident, the ade­
quacy of ventilating equipment, 
the total area involved, and the 

Representative sample of a 
VL-listed luminaire for use 
as an explosion-proof unit 
in certain Class I. Division I 
hazardous locations. 

record of the industry or busi­
ness with respect to explosions 
or flres 

Since the gases or vapors in 
this type of application wil l be 
in the atmosphere only if an 
accident occurs, it is vital to 
know the ignition temperature 
of the particular gas or \ apor 
and to choose a luminaire on 
which this temperature is not 
exceeded. In most instances, 
the fixture does not have to be 
as substantial as in Class I , 
Division I applications. The 
designer can select smaller 
units with more efficient optical 
assemblies. Efficiency is the 
watchword. It pays to look for 
electrical and optical efficien­
cies as well as installation and 
maiiuenance efficiencies. 

Typical UL-listed luminaire 
for use in almost all 
hazardous locations — 
except Class I. Division 1. 

Because a high percentage of 
applications in this category are 
in outdoor environments, 
fixtures must be corrosion-
resistant. 

Class 11 Hazardous Locations 
Class II locations are those in 
which combu.stible dust is 
present. The table lists typical 
applications. Class II is al.so 
divided into two divisions. 

Division 1. Class I I . Division 
1 covers locations in which 
combustible dust is constantly 
present in the atmosphere. As 
defined by the National Electric 
Code 198" ,̂ a Class I I . Division 
1 location is one where " com­
bustible dust is in the air under 
normal operating conditions in 
quantities sufficient to produce 

Class I I locations 

Grain elevators and bulk handling facilities 
Magnesium manufacture and storage 
Starch manufacture and storage 
Fireworks manufacture and storage 
Flour and feed mills 
Puh erized sugar and cocoa packaging and handling areas 
Magnesium and aluminum powder manufacturing facilities 
S(ime coal preparation plants and coal handling facilities 
Spice grinding plants 
Confectionary manufacturing plants 

explosive or ignitable mixtures 
. . . where mechanical failure or 
abnormal operation of machin­
ery or equipment might cau.se 
such explosive or ignitable 
mixtures to be produced, and 
might also provide a source of 
ignition through simultaneous 
failure of electric equipment, 
operation of protection de­
vices, or from other causes , . . 
in which combustible dusts of 
an electrically conducti\ e 
nature may be present in haz­
ardous quantities." 

Some products that produce 
electrically nonconductive 
dusts in their handlinj; and 
processing are grain and grain 
products, pulverized sugar and 
cocoa, dried egg and milk 
powders, pulverized spices, 
starch and pastes, potato and 
wood flour, oil meal from 
beans and seeds, dried hay, and 
other organic materials. The 
risk is that such dusts may 
become combustible during 
processing or handling. 

Dusts containing magnesium 
or aluminum are also very 
hazardous, and extreme caution 
is neces.sary with the.se materi­
als to avoid ignition and explo­
sion. Electrically conductive 
dusts are those with a resistivity 
less than IO*" ohms per centi­
meter 

The luminaire used in dust 
applications must satisfy two 
stringent operating require­
ments. Its surface temperature 
must be controlled, and it must 
meet a no-dust intrusion specifi­
cation. For example, in metal 
dust installations, the surface 
temperature of the luminaire. 
while coated with a heavy layer 
of dust, must not exceed 200 
degrees Celsius. In grain dust 
conditions, the surface temper­
ature limit is 16S degrees 
Celsius. 

In order to minimize heat 
build-up, the fixture is re­
stricted in terms of lamp watt-
ages. It is vital that the lumi­
naire provide long-term 
integrity in keeping dust from 
penetrating the interior This 
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LUMINARIES 
I L L U M I N A T I 
ARCHITECTS 
DESIGNERS 

Architects and Designers: 
Share your solution to a lighting problem — large 

or small. Ciet Project Submission 
Guidelines by calling .^HI.^-12()0 or wr i t ing 
for more information about spotlighting your 

work in Architectural Lighting. 

(Charles Linn, AIA. Editor 
HS9 VCillamettc Street 

PO. Box 10460 
Eugene. OR y""4 4() 

(503 ).-\-13-1200 

WniERFRONT. 
Natural Aluminttm 
& Galvanized Steel. 
Outdoor lighting 
designed by 
Dan Hasl0v 
combining the best 
in contemporary design 
and technology... with 
a respect for the past. 

POULSEN LIGHTING.. 
a history of excellence 
and innovation 
, — , , Circle 16 

POUlSen P o a l x n Lighting Inc 
5407 N W K i l . a : . ! . . - , - . 

f Miami, Florida 3301-1 (AM 
Telephone (305) 625 1009 
Faxlmlle (305) 625 1213 

Class I I I locations 

Woodworking plants 
Textile mills 
Cotton gins and cotton seed mills 
Flax producing plants 

• 

means that the enclosed and 
gasketed fixture must provide a 
tight seal that performs consist­
ently over a long sen ice life. 

Dii'ision 2. Class I I . Division 
2 locations involve areas where 
"combustible dust is not nor­
mally in the air in quantities 
sufficient to produce explosive 
or ignitable mixtures, and dust 
at cumulations are normally 
insufficient to interfere with 
the normal operation of electri­
cal equipment or other appa­
ratus, but combustible dust 
may be in suspension in the air 
as a result of infrequent mal­
functioning of handling or 
processing equipment , , . and 
dust accumulations resulting 
therefrom . . . may be ignitable 
by abnormal operation or 
Failure of electrical equipment ." 

Although dust is not present 
all the time, but only as a result 
of an accident or malfunction, 
the luminaires u.sed for this 

category are nevertheless simi­
lar to those recommended for 
Class I I , Division I applications. 

Class I I I Locations 
Class 111 locations are deemed 
hazardous because of the pres­
ence of easily ignitable sub­
stances in the atmosphere — in 
this instance, fibers or flyings. 
The distinction, however, is 
that the fibers and flyings are 
unlikely to be in suspension in 
the air in quantities sufflcient to 
produce ignitable mixtures. 
Examples of Class III hazardous 
locations are listed in the table. 
Class III locations are subdi­
vided into two divisions. 

Division I. Class I I I , Divi­
sion I includes locations " i n 
which easily ignitable flbcrs or 
materials producing combusti­
ble flyings are handled, manu­
factured, or used."' 

Division 2. Class I I I . Divi 
sion 2 incorporates areas where 

"easily ignitable fibers are 
stored or handled." Easily 
ignitable fibers and flyings 
include rayon, cotton (includ­
ing cotton linters and cotton 
waste), sisal or henequen. istle. 
jute. hemp. tow. cocoa fiber, 
oakum, baled waste kapok. 
Spanish moss, excelsior, saw­
dust, wood chips, and other 
materials of similar nature. 

Although the risk is less 
pronounced in (llass III loca­
tions, the luminaires used must 
meet the requirements specified 
fi)r some Class II locations 
Surface temperatures must not 
exceed 165 degrees Celsius, 
and the fixture must be de­
signed to totally exclude fibers 
or flyings from the inside of the 
enclosure. 

Other Considerations 
Ambient temperature is another 
important factor to consider in 
si U cting lighting fixtures for 
hazardous applications. The 
main concern is the maximum 
temperature developed under 
normal operating conditions. 
To comply wi th temperature 
requirements established by the 
National Electrical Code. I n-
derwriters Laboratories re­

quires all hazardous indoor 
lighting fixtures to be tested 
and listed fi)r use at -10 degrees 
Celsius ambient temperature. 
But all industrial applications 
are not necessarily in the under 
•40 degrees Celsius ambient 
range. 

(Consequently, many lumi-
naire manufacturers list their 
fixtures for use at the highest 
ambient temperature possible. 
Therefore, if a particular opera­
tion has an ambient tempera­
ture of 60 degrees (Celsius, it 
would be possible to select a 
lower wattage fixture if the 
maximum operating tempera­
ture as listed at this higher 
ambient temperature does not 
exceed the ignition temperature 
of that atmosphere. 

These broad guidelines are 
intended as only an introduc­
tion, of course. Designers who 
are faced with a hazardous 
location lighting problem may 
need to work wi th a consul­
tant. • 
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Historical railroad stations arc 
popular renovation projects. In 
recent decades, the time be­
tween train whistles has 
stretched from minutes to 
hours to days, and many beauti­
ful old tram stations have been 
converted to other uses — to 
restaurants, shopping malls, 
and even a lighting showroom 

Passengers still meet trains at 
the historic station in Jenkin-
town, Pennsylvania but most 
of the building has been trans­
formed into a full-service res­
taurant. It may, in fact, be the 
only full-service restaurant 
operating in a functioning I S 
railroad station 

Programmed lighting 
important 
ingredient in 
restaurant 
Barbara Hillicr 

Barbara llillier is managing 
principal ofHillier Interiors, a 
studio of The Hillier Group 
architects. Princeton. .\eu-
Jersey. 

The station was designed h\ 
Philadelphia architect Horace 
Traumbauer and, when it was 
built in 1931. had a large wait­
ing area, a ticket office, and a 
baggage handling area. Now, 
the waiting room is a restaii 
rant; the old ticket area has a 
new stairway, lobby, and space 
for a headwaiter s desk; and the 
former baggage area houses an 
open kitchen. A 300()-square-
foot addition under the train 

platform canopy has a glass and 
wood exterior; it houses a bar 
and a gourmet take-out service 
— The Market at Clreenwood 
Grille 

Restaurant Lighting 
Lighting is the most important 
ingredient in restaurant design; 
it sets the stage for the menu 
and the dining mode for pa­
trons. Well-designed restaurant 
lighting is lle.xible. appropriate 

Project: Ciiccnwood (IriIk-
Location: Jcnkintown. 
Pennsylvania 
Client: .Skip DiMarco 
Interior Designer: The Hillici 
Group Interiors 
Lighting Consultant: ( . anakl 
A ss( >c i a t es, P h i I a d c 1 ph i a 
Consulting Engineer: Daw son j 
Lnginccring, Inc., Fairless Hills, 
Pcnns\l\ ani;i 

Photos: M;irk Ross Phoi()gra|)h\ 
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Tu-o massive chandeliers in the dining room provide diffused fluorescent livhtinQ and 
contribute to the room's indirect lighting. 



Wall washers heighten the texture of the stone wall behind the bar 

Small, low-voltage tube lights are routed into the underside 
of the mahogany rails in the main dining room. 

f o r b o t h dayt ime and n igh t t ime 
d in ing . It takes in to consider­
a t ion not merely i l l u m i n a t i o n 
levels but also the colors , mate­
rials, textures, and scale o f the 
space i l lumina ted . 

I l l u m i n a t i n g a restaurant in a 
h is tor ic s t ructure involves 
mu l t i p l e challenges. It is essen­
tial that the designer compre­
hend and appreciate the archi­
tecture's or ig inal f u n c t i o n 
w h i l e res tor ing the bui ld ing 's 
v i ta l i ty . The designer must seek 
balance — between new and 
o l d . ha rd and sof t , coo l and 
w a r m . 

The challenge at d r e e n w o o d 

( i r i l l e was l o strengthen and 

re in force the Ughling already at 

w o r k in the space. One way to 

do that was to recreate at night 
a g l o w similar to that p r o v i d e d 
by f o u r do rmer w i n d o w s , 
w h i c h t h r o w r ich dayl ight o n t o 
the cei l ing. 

Another goal was social 
l igh t ing , t o shed a w a r m g l o w 
o n people s faces. Ach iev ing 
the l i gh t ing goals f o r this 
project required using a variety 
of l i gh t ing techniques that take 
in to considerat ion the variety 
of hard surfaces in the b u i l d i n g 
— stone walls , a h igh barrel 
vault ce i l ing , and a slate floor. 

M a i n D i n i n g Room 
T w o massive chandeliers, 
designed and bui l t by Ray K i n g , 
dominate the decorative l ight­
ing visible in the d i n i n g r o o m . 
The four rings o f f ros ted green 
glass are separated by sheet 
metal , in w h i c h 1-inch holes 
have been plugged w i t h glass. 
I n add i t i on t o p r o v i d i n g d i f ­
fused fluorescent l ight t h rough 
its glass, the chandelier con t r ib ­
utes to the room's indirect 
l i gh t ing . 

Four SOO-watt quartz flxtures 
are bui l t in to the top part o f 
each chandelier. They are 
aimed d o w n into the lumina i re 
to reflect o f f its wh i t e flnish 
inside. Bo th the fluorescent 
sources and the quartz flxtures 
are con t ro l l ed f r o m the central 
d i m m i n g system 

Indirect l i gh t ing in the main 
d i n i n g r o o m is augmented by 
f o u r do rmer -moun ted quartz 
lights, w h i c h have shallow 
reflectors that can t h r o w l ight 
10 to 12 feet. Simple sconces 
accent stone and w o o d e n w a l l 
surfaces, the i r shape subtly 
echoing the massive cones o f 
the chandeliers. Mahogany 
railings su r round the raised 
seating area in the main d i n i n g 
r o o m . Small, low-vol tage tube 
l ights , rou ted in to the underside 
o f each ra i l ing , enhance the 
luster and t ex tu re o f i h e rai l ings 
b e l o w . 

A colorful feature o f the 
space is a stained glass w i n d o w 
be tween the main d i n i n g r o o m 
and the entry lobby. The semi-
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opaque a n w o r k is backl i t by 
four low-vol tagc adjustable 
d o w n l i g h t s Each 12 v o l i lamp 
uses a "5 -wa t t MR 16 lamp 1 he-
w i n d o w l i g h t m g g i v o a r r i vmg 
patron*! a gl impse o f the bu>y 
d in ing r o o m behind the glass; 
but diners can en joy thei r meals 
undis turbed by o n k x j k e r s 

Accent ing the wa l l ab(»\ c 
that w i n d o w . w here the train 
stat ion c lock once s tood, is a 
wca thered-copper -co lored 
disk backl i t by tw o incandes­
cent lamps 

Bar and Market 
In the 5<)0()-square-foot addi­
t i o n to the bu i ld ing , an exis t ing 
stone w all f o r m s the back w all 
o f the bar; i t w as w ashed w i t h 
l ight t o heighten its texture and 
add w a rmth A single row o f 
low-vol tage adjustable dow n-
lights in the d ropped ce i l ing 
uses 12-voIt. SO-w att quartz 
lamps c o n t r o l l e d f r o m the 
central d immer system These 
dow nlights were chosen to 
create sparkle o n the black 
granite bar surface Lamps at 
ei ther end o f the bar are primar­
i l y decorat ive, but also p r o v i d e 
social l igh t ing 

A two- t rack n \ stem w as 
designed f o r The .Market at 
( i reenw(M)d d r i l l e to h ighl ight 
each display area in the r o o m 
Incandescent f ix tu res m o u n t e d 
o n m o \ able tracks p rov ide the 
versat i l i ty and f l e x i b i l i t y 
needed f o r accent and shelf 
l i gh t ing in this space Area 
lights are a c* imb ina t ion o f 
pendants and track l igh t ing 

Exterior Lighting 
The Jenk in tow n s ta t ion is 
below street level , so approach­
ing passersby may see on ly its 
h igh ly ar t icula ted r o o f In 
order to use that r(M)f as a bea­
con and create awareness o f 
the restaurant s presence, h igh 
pressure sodium lamps w ere 
placed at the gable ends and 
crotches The result is a s t rong 
geomet r ic pat tern o f tex tured 
gray triangles in sharp contrast 
to are:is <)/darkness, 
u ArchiicaunlL#(in([,junc 

.Vfain dining room 

enkintown 



The Market at Greenwood Grille, a gourmet take-out. 

Simple sconces accent stone and wooden wall surfaces. 

Exic r io r l i gh t ing also empha­
sizes the station sign. Like the 
in te r io r Hghting, the exter ior 
system can he con t ro l l ed f r o m 
the central d i m m i n g system 

Dimmer System 
For central c o n t r o l o f all l ight­
ing in the restaurant, a program-
mahle archi tectural l i g h t i n g 
d i m m e r system w as chosen It 
a l lows the user to c o n t r o l the 
l igh t ing f r o m one master sta­
t i o n The restaurant is d i v i d e d 
in to fou r areas, each o f w h i c h 
has a numher o f preset l i gh t ing 
scenes. 

The largest con t ro l area 
includes the lohby. bar. k i tchen, 
main d i n i n g r o o m , and small 
d i n i n g rooms. At a preset-only 
station, the headwaiter can 
choose f r o m eight preset l ight­
ing scenes. A n i n t h scene, 
con t ro l l ed f r o m the master 
station only, provides localized 

wa lk - th rough swi tch ing . 
The manager o f The Market 

specialty take-out area can 
choose f r o m four pre.set scenes 
at a local con t ro l station that 
has a manual overr ide. F rom 
the master station, there is a 
choice o f eight programmable 
preset scenes and localized 
wa lk - th rough swi t ch ing 

The on ly local c o n t r o l in the 
t h i r d area, the private d i n i n g 
r o o m downstairs , is a manual 
over r ide station. The master 
station controls eight preset 
scenes f o r this area, and the 
n in th scene is for wa lk - th rough 
Con t ro l o f the bui lding 's exte­
r ior l igh t ing is possible on ly 
f r o m the master station, where 
nine programmable preset 
scenes are available. 

.Scene changes f o r all areas 
can be fu l l y automated by using 
the seven-day programmable 
t ime clock, w h i c h can also be 
used to set fade rates. The 
master station can lock out any 
local station. When manual 
over r ide is permi t ted , it can be 
u.sed to select a preset scene 
w i t h o u t d i s rup t ing the t ime-
clock p rogramming . The d i m ­
mer system al.so has t w o addi­
t ional l igh t ing scenes bui l t in ; a 
master clean-up and a master 
blackout , bo th w i t h adjustable 
fade rates. 

T h e j e n k i n t o w n station 
exempl i f i es a b u i l d i n g renova­
t i o n that respects and enhances 
the or ig inal architecture w h i l e 
making u.se o f the latest technol­
ogy to put the bu i ld ing to a 
new use B 

For product injontuilioii. svc the 
.Mcjnii/dcliiri-r ( rvelits section on 
pa}>i' "0. 
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The use o f day l igh t ing l o r 
b u i l d i n g i l l u m i n a t i o n is experi­
encing a renaissance in architec­
tural design. Last fa l l s Interna­
t ional I)a\ l i g h t i n g (Conference 
in Long Beach. Ca l i fo rn ia , 
at tracted more than .̂ OO archi­
tects, engineers, and research­
ers. The benefi ts o f d a y l i g h t i n g 
have been w e l l documented 
and include l o w e r energy costs 
( f r o m reduced electric l i gh t ing 
and the result ing air c o n d i t i o n ­
ing savings), i m p r o v e d w o r k e r 
satisfaction and p r o d u c t i \ i i \ . 
and enhanced aesthetics. 

Lnfor tuna te ly . the most 
c o m m o n material f o r w i n d o w 
openings — glass — has in t r ins i ­
cally poor energy per formance 
Al though it f u l f i l l s the basic 
requirement o f good light 
transmission, o r d i n a r y clear 
glass is h ighly transparent to 

Light without heat 
gain — glazing 
with a 
difference 

BradlcyJ. Davids. PE 

BmdlL'Y Da rids is director of 
marketing ii ith Southwcdl 
Technologies Inc.. Palo Alto. 
California. 

solar heat. To prevent excessive 
heat gain in a b u i l d i n g , archi­
tects o f t e n t u rn to dark t in ted 
or ref lec t ive glass The use o f 
t in ted or ref lec t ive glass f o r 
day l igh t ing applications is self-
defeat ing, however ; it blocks 

useful daylight a long w i t h heat. 
An ideal glazing material 

w o u l d be h igh ly transparent to 
light, the part o f the sun s 
energy to w h i c h the human eye 
is .sensitive. At the same t ime, 
that ideal material w o u l d b lock 
the rest o f the solar spec t rum, 
the components o f solar energy 
w i t h no l igh t ing value. In addi­
t i on , the glazing w o u l d ha\ e 
insulati i)n per formance su f f i ­
cient to min imize draf ts . i iu l 
d i s comfor t near w i n d o w s 
du r ing co ld weather and to 
c o n t r o l heat loss or gain caused 
by differences between inside 
and outside temperatures 

A new generation o f g la / ing 
products has been designed 
w i t h these objectives in m i n d 
It incorporates the latest tech­
nology in \ acuum-deposited 
t h i n - f i l m coatings. 

Clear Solar Shading 
A major breakthrough in i m ­
proved glazing per formance 
occur red in 1981. w h e n the first 
low-emiss iv i ty coat ing was 
used in an insulat ing glass 
system This type o f coat ing, 
o f t e n called low-e. consists o f 
very th in layers o f metals and/ 
or oxides designed to transmit 
l ight w h i l e re f lec t ing radiant 
heat. 

The first low-e coat ing used 
in w i n d o w s in the I n i ted States 
was deposi ted o n a t h i n , clear 
polyester f i l m and suspended 
t igh t ly between the panes o f a 
double-pane w i n d o w . By I9S3. 
most major L.S. glass manufac­
turers were o f f e r i n g similar 
low-emiss iv i ty coatings, depos­
i ted d i rec t ly o n t o the glass 

These f irst-generat ion low-e 
coatings were designed to 

i 

A vacuum coating chamber used in the manufacture of low- emissivity glass. 
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i m p r o v e the insulat ion p e r f o r m ­
ance o f double-pane w i n d o w s, 
and they reduced heat loss 
th rough double-pane glass by 

percent to 50 percent. They 
were no t in tended to b lock 
solar heat gain, however, and 
that is desirable in most com­
mercial day l igh t ing applica­
t ions. As a result, the i m p r t n eel 
double-pane glass w as used 
p r i m a r i l y in nor the rn residen­
t ia l bui ldings, where w inter 
solar heat gain is o f t e n a benef i t , 
and a i r -condi t ion ing costs are 
l i t t l e p rob l em. 

A new type o f low -e glazing 
was recently in t roduced . The 
new glazing is specif ical ly 
designed f o r commerc ia l appl i ­
cations where h igh dayl ight 
t ransmit tance, l o w solar heat 
i ransmit tance, and high insula­
t i o n value are all impor tan t . It 
takes advantage o f the fact that 
more than half o f the sun's to ta l 
energy is invis ible , near-
in f ra red and ul t raviole t radia­
t i o n . 

These selecliveiy transmit­
ting glazings can transmit more 
than 50 percent o f the sun's 
light w h i l e b lock ing more than 
9(1 percent o f the sun s invisible 
heat, p r o v i d i n g clear shading. 
For the f irs t t ime, a glazing 
product can provide h igh levels 
o f dayl ight w i t h o u t excessive 
solar heat gain By using these 
new glazings, day l igh t ing 
designers can achieve ample 
solar c o n t r o l w i t h o u t needing 
to resort to dark t in ted or 
re f lec t ive glass. 

Comparing Glazing Options 
W h e n evaluat ing the dayl ight­
ing per formance o f various 
glazing types, designers should 
look at t w o cr i t ica l p e r f o r m ­
ance indicators: the dayl ight 
t ransmit tance ( T v ) and the 
shading coef f ic ien t (SC). Qui te 
simply, the dayl ight transmit­
tance f igure measures light 
admi t ted th rough the glazing; 
the shading coef f ic ien t mea­
sures to ta l solar heat trans­
m i t t e d . 

Recently, a t h i r d per formance 

Glazing selection factors 

Glass Type 

% Daylight 
Transmittance 

(Tv) 

Shading 
Coefficient 

(SC) 

Luminous 
Efficacy 

Constant 
(Ke) R-Value 

Clear s ingle-pane 8 9 
Clear doub le -pane 80 
Black s ingle-pane 14 
B r o n z e double -pane 4 7 
Re f l ec t i ve double -pane 19 
Select ive clear l o w - e 54 

0 .95 
0 , 8 2 
0 .65 
0 .57 
0 .34 
0 .48 

0 .94 
0 .98 
0 .22 
0 .82 
0 .56 
1.13 

0 .9 
2 .0 
0 .9 
2 .0 
2 .0 
4 .5 

indica tor has been suggested: 
the ratio o f these t w o values, 
called the luminous eff icacy 
constant, or Ke (Ke = Tv ^ SC) 
This light-to-heat rat io is an 
e f fec t ive one-number measure 
that can be used to compare the 
energy performance o f glazings 
in day l igh t ing applications. 

The performance o f several 
popula r glazing opt ions is 
s h o w n in the accompanying 
table, w h i c h displays the three 
indicators discussed above; the 
insulat ion ra t ing, using the 
fami l ia r R-value scale, is also 
s h o w n . For most day l igh t ing 
applicat ions w i t h o u t skylights, 
the dayl ight transmittance 
should be above 50 percent. 
Below this level, bu i ld ing 
occupants t end to be aware o f 
the t in t , and the electric l igh t ing 
reduct ion potent ia l is s igni f i ­
cantly reduced. 

Selecting Glazing 
The f ina l glazing selection must 
take in to account many factors, 
i nc lud ing w i n d o w or ien ta t ion , 
cl imate, bu i ld ing interactitms 
(overhangs and wingwal l s , f o r 
example), and aesthetics f r o m 
b o t h inside and outside the 
bu i ld ing . I f day l igh t ing is a 
major object ive, the luminous 
eff icacy constant f o r the glazing 
selected should be as h igh as 
possible, balancing the benefits 
o f h igh l ight transmission w i t h 
the l iabili t ies o f solar heat gain. 

The proposed American 
nat ional standard f o r energy-
ef f ic ien t design o f new com­
mercial bui ldings (ANSI/ 

ASHRAE/IES 90.1P) w i l l grant 
"extra credit " f o r day l igh t ing 

designs that use glazings w i t h a 
dayl ight transmittance greater 
than thei r shading coef f ic ien t , 
that is. a Ke greater than I . By 
spec i fy ing such glazings as part 
o f a day l igh t ing design, design­

ers can increase w i n d o w areas 
above the proposed al low able 
l imi t s in the standard. 

Al though these new glazing 
opt ions may increase the f irs t 
cost o f the w i n d o w s , reduced 
costs f o r heating, vent i la t ing , 
and air c o n d i t i o n i n g equipment 

•\-\ 
Westside Pavilion shopping mall. Los Angeles. 
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I I 

JOIN THE QUEST 
FOR 

ENLIGHTENMENT 

Architectural Lighting is l o o k i n g f o r p r ac t i c a l , 
p r o b l e m - s o l v i n g ar t ic les tha t w i l l h e l p l i g h t i n g 

p ro fess iona l s t o meet c o m m e r c i a l , i n d u s t r i a l , and 
i n s t i t u t i o n a l l i g h t i n g chal lenges. 

Get a c o p y o f o u r ( l u i d c l i n c s f o r A u t h o r s o r 
Pro jec t Submiss ion G u i d e l i n e s . O r w r i t e t o 
Char les L i n n . Edi tor , f o r m o r e i n f o r m a t i o n 

8 5 9 W i l l a m e t t e Street 
P.O. B o x 10460 

Eugene, O R 9 " 4 ^ 0 
( 5 0 3 ) 3 4 3 - 1 2 0 0 

I n 1 \ 1 
H Hi d 1 u 1 d 

o f t e n result i n overa l l first-cost 
savings f o r the to ta l b u i l d i n g 
design. Studies recently com­
pleted by Lawrence Berkeley 
Laboratory 's w i n d o w s and 
day l igh t ing g roup show that 
g o i n g f r o m a glazing w i t h Kc = 
0.5 to one o f Ke = 1 5 c o u l d 
cut the required size f o r a bu i ld ­
ing's air c o n d i t i o n i n g chi l le r 
system by as m u c h as 40 per­
cent. 

A complete analysis o f glazing 
op t ions f o r a day l igh t ing appli­
ca t ion should consider all f o u r 
o f the parameters discussed 
earlier (Tv, SC, Ke, and R-value) 
and their c o m b i n e d effect o n 
the energy consumpt ion pat tern 
o f the bu i ld ing . In co ld climates 
especially the insulat ion per­
formance o f the glass (R-value) 
and its e f fec t o n heat ing costs, 
thermal c o m f o r t , and in t e r io r 
glass surface condensat ion 
de.serve a t tent ion. 

Case Studies 
In January 1987, Bristol-Meyers 
Company opened a new re­
search headquarters b u i l d i n g in 
Wai l ing fo rd , Connect icut , that 
has 23.000 square feet o f selec­
t ive ly t r ansmi t t ing l o w -
emissivity glazing. The glazing 
p roduc t used f o r the b u i l d i n g 
— clear double-pane glass w i t h 
a selectively t r ansmi t t ing f i l m 
susp)endcd be tween the panes 
— has a dayl ight t ransmit tance 
o f 46 percent, a shading coe f f i ­
cient o f 0.40 (Kc = 1.15). and 
an R-valuc o f 4.5. This outstand­
ing combina t ion o f p e r f o r m ­
ance parameters made it possi­
ble f o r the architects, the 
Stubbins Associates, to use 
m u c h more glass than w o u l d 
o therwise be pract ical . There­
fore , Bristol-Meyers scientists 
and technicians have the oppor 
t un i ty to conduct pharmaceut i ­
cal research in laboratories and 
of f ices i l l umina ted by dayl igh t . 

Across the cont inent , the 
dramatic Westside Pavi l ion 
shopping mall in Los Angeles is 
topped by a 550- foo t - long 
barrel-vault skyl ight con ta in ing 
24,000 square feet o f selectively 

t ransmi t t ing low-emiss iv i ty 
insula t ing glass. Open since 
mid-1985 , the project com­
bined gray- t inted glass w i t h the 
same selectively t ransmi t t ing 
suspended f i l m as was used in 
the Bristol-Meyers p ro jec t The 
pav i l i on architects, t h e j e r d e 
Partnership, chose the new 
glazing f o r the skyl ight because 
it provides the same solar 
c o n t r o l as c o m m o n ref lec t ive 
glass, but transmits more than 
tw ice as much l ight . 

Looking Ahead 
Al though the number o f glazing 
opt ions available to the bu i ld ing 
designers has increased dramati­
cal ly over the past five years, 
even more innovat ions in 
glazing materials are emerging 
f r o m the laboratory. The most 
exc i t i ng o f these may be clec-
t r o c h r o m i c , or switchahle 
glazings, w h i c h c o u l d be 
changed f r o m clear to dark by 
app ly ing a voltage across a 
special coat ing o n the glass. 
W i t h this system, w i n d o w s 
c o u l d even be connected to the 
bui ld ing ' s thermostat and 
l igh t ing circuits and c o u l d be 
compute r -con t ro l l ed f o r o p t i ­
mal energy and l i g h t i n g e f f i ­
ciency, A l though these glazing 
products probably w i l l not be 
available f o r bui ldings before 
the early 1990s. Nissan Motors 
has already incorpora ted an 
e lec t rochromic sunroof in to a 
p r o t o t y p e car that c o u l d be 
released by 1989. 

Together, the glazing mater i­
als n o w available and those 
under development f o r the 
fu tu re mean that w i n d o w s w i l l 
no longer be seen as energy 
l iabi l i t ies , but as active compo­
nents o f an integrated b u i l d i n g 
envelope. These new materials 
f o r w i n d o w openings let day-
l igh t ing designers increase their 
focus o n design, and deempha-
size the focus on energy con­
cerns. • 
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Lighting World 5 product introductions 

"Ti le Latest in Lighting Today." a 
9<)-minute session at Lighting 
>Xbrld S, featured a selection o f 
26 new products exhibited at the 
show. A panel representing the 
international AsMxriation o f 
Lighting Designers, the Illuminat­
ing Engineering Society o f North 
America, and the New York 
Section Illuminating Engineering 
Society selected the lamjjs, fix­
tures, and controls f r o m a group 
of about "O submi-ssioas. Jeffrey 
A. Milham, recipient o f the New 
York Designers Lighting Forum's 
Honor Award, chaired the presen­
tation and slide show. 

Alantxl L'SA Inc. (Dallas, Texas) 
presented a new reflector sheet 
material designed to reduce 
iridescence. The Cross Blade 
configuration also offers pertbrm-
ance characteristics similar to 
those o f parabolic louvers. 

Alkco (Franklin Park. Illinois) 
introduced Reces.sed-Trak. an 
accent track lighting system in 
which both track and fixtures are 
totally recessed above the ceiling. 
Its .MR 16 track lamp holders c"an 
be adjusted f r o m 0 to 40 degrees 
f r o m venical and can be rotated 
.•\8() degrees. 

The H I D 16(K) emergency 
lighting system f r o m the B<xline 
Company (CoUien-ille, Tennessee) 
allows high inteasit)' discharge 
lamps to be used for both normal 
and emergency illumination. 
Power to lamps is present continu­
ously so emergency operation 
can begin wi thout transfer time 

BWF Offermann. Zeiler. Sch-
mid & Co. KG (Offingen. West 
Germimy) manufactures fluted 
acr>'lic nxis wi th clear holes 
throughout the length o f the rod. 
This material can be used in 
conjunction w i t h low-voltage 
lamps to create luminous products 
such as handrails 

CPI Concrete Prtxluas (Mem­
phis. Tennessee) has developed a 
concrete color-impregnation 
system for prcstressed concrete 
poles. Seven solid and seven 
exposed aggregate colors are 
standard choices. 

CSL Lighting, Inc. (Los Angeles) 
presented the FP4(K). a framing 
projector that custom frames 
objects regardless o f shape. The 
projector u.ses an MR 11 lamp and 
IS compatible w i t h most track 
systciTis. 

The Magic Wand ^ f r o m Kdison 
Price. Inc. (New York City) is a 
compact low-voltage track lumi-
naire that adjusts a f i i l l 36() degrees 
verticall}' and horizontally. 

Electronic Ballast Technologv'. 
Inc. (Ibrrance. California) dis­
played a miniature solid-state, 
high-frequency fluorescent ballast. 
The ballast is a\ ailablc for one-
and two-lamp configurations o f 
T8. T l 2. and T-ifT^ lamps f r o m 
25 to 45 warts. 

Harr\' Git l in, Inc. (New York 
City) has intrtxJuced No-Trans, a 
method of low-voltage series 
wir ing that allows a circuit to 
remain functioning when a lamp 
fails. The other lamps b u m at 
reduced intensity, which alerts 
the user and protects the remain­
ing bulbs wi th a-duced voltage. 

GTE Products Corp. (Danvers. 
Mas.sachasctts) demonstrated the 
Designer 16. a neu tungsten 
halogen reflector lamp w i t h a 
preci,sely molded ceramic reflec­
tor The 55- and ""S-watt lamps 
are available w i t h narrow spot 
and narrow flcxxl beam patterns 

The MODE system f r o m Kesser 
Electronics International, Inc. 
(Troy .Michigan) u.ses a personal 
computer to operate a sun eillance 
and security system. Functions 
include light usage and (Kcupancy 
monitoring, equipment and 
personnel tracking, and detection 
of traffic patterns and intrusion. 

Lighting Technologies (Boulder 
Colorado) demonstrated Lumen-
.Micn). a lighting analysis soft\\ are 
package for personal computers. 
The color option generates per­
spective images o f r(X)ms. show­
ing the effeas o f lighting equip­
ment wi th in a space. 

The Super Beamer f r o m Lighto-
lier Inc. (Secaucus. New Jersey) 
uses its o w n built-in reflector and 
a ~5-watt miniature tungsten 

halogen lamp to generate a well-
defined beam of light I "sers ĉ an 
adjust beam patterns f r o m 6 to 18 
degrees b\ tuming a knob on the 
fixture*. 

I.itecontrol (Hansen. .Mas.sachu-
seits I showed its I .( ; i indirect 
lighting luminaire. which can be 
used wi th ceilings ;is low as 8'/^ 
feet VClien pendant-mounted 
w i t h the bot tom o f a f ixture 12 
inches f r o m the ceiling, the lumi­
naire provides a w ide lateral 
sprrad while minimizing output 
directly above. 

lhiC(K)l f r o m Lucifer Ligliting 
(;ompany (Miami. Fk)rida) is an 
air-c(X)led k)w-\()ltage halogen 
showcase reflector that c"an 
achie\e a 6-degree difference 
between case interior and exterior 
ambient temperatures. 

Orgatec Lighting. Inc (San Jose. 
(California) can incorporate a 
wireless switching control de\ ice 
into its Orgalite and Platypus 
indirect high intensit)' discharge 
luminaires The movable fLxtures 
can then be remote controlled, 
individually or in groups, without 
secondarv' wir ing . 

()sram Corporation (Newburgh. 
New York) presented the HQI-T 
family o f single-ended, bipin 
metal halide lamps. The compact. 
un i \ ersal burning sources ha\ e a 
color lemperamre o f 3()0()K and a 
color rendering index o f 8 1 . The 
three lamps in the series are 35. 
"0. and 150 watts. 

.Mighty Arc II f rom Phoebus 
Manufacturing (San Francisco. 
(California) is a narrow beam, 
high-output follow spot designed 
for concert and stage lighting. It 
has a tclephoto configuration and 
an automatic zxKjm system. 

Prescolite Controls (Carrollton. 
Texas) intnxluced Horizon, a 
complete line o f thin-profile wall-
box dimmers that allow ful l range 
dimming and power control o f 
the same load f n ) m up to fiv e 
differe'nt statkms 

Sentr\'-Lite (R(KkTille Centre. 
New Vbrk) announced the Sentrv -
Cycle diagnostic system, which 
proN'ides continuous automatic 

monitoring and display o f critical 
emergency ligliting functions. 
The company is incorporating the 
feature into all new fixture 
models 

Siltron Illumination Inc. ((Cuca-
monga. California) showed deco­
rative emergencN lighting sconces 
equipped w i t h l io th high power 
factor balla.sis and eniergenc\-
batten,' packs. 

Starfire Lighting Inc. Oerse> 
(.ity. Nevs Jersey) demonstrated 
lechtrack MR 11. a miniature 
aluminum housing that holds 
adjustable .MR 11 lamps. It is 
a\ ailable in a variety o f lengths 
wi th uni\ ersal comer connectors 
A printed circuit board in each 
track reduces internal wir ing . 

Arcstream f rom T h o m Lighting 
Limited (Enfield, Middlesex. 
England) is a compact metal 
halide light source for display 
lighting. The single-ended iodide 
lamp has a higlily compact arc for 
precision optic-al control. It is 
available in 35-. "0-. and 150-watt 
models. 

Thunderbolt Electronics (!om 
pany. Inc. (Bound Brook. New 
Jersey) showed the Saver elec­
tronic ballast, an air-circulating 
electronic fluorescent ballast 
using all unpotted components 
The balla.st and two F40 T I 2 
lamps consume less than 60 
watts. 

I 'n ion Met;il (Corp, (Canton, 
Obit)) demonstrated the Abacus 
system, a hinge-bxsed assembh 
that uses a hydraulic s\ stem to 
rai.se and lower light poles for 
maintenance. 

Venture Lighting International 
(Cleveland. Ohk)) presented an 
instant restart metal halide lamp 
that relights instantaneously wi th 
the use o f a switchable fixture- and 
power supply. It is particularly 
applicable in sports lighting and 
industrial situations. I 
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The Daylighting 
Department 

To understand w i n d o w day-
l igh t ing strategics, it is w o r t h ­
w h i l e f i rs t to examine the effect 
o f a plain w i n d o w . The i l l u m i ­
na t ion — as s h o w n i n last 
month ' s c o l u m n — is greatest 
just inside the w i n d o w and 
rap id ly drops o f f to unaccept­
able levels. The v i e w o f the sky 
is o f t e n a source o f direct glare, 
and direct sunl ight en te r ing the 
w i n d o w creates b o t h excessive 
brightness ratios and summer­
t ime overheat ing. 

To overcome the negative 
characteristics o f o rd inary 
w i n d o w s , designers should 
keep in m i n d several strategies 
— w h i c h are the subject o f this 
m o n t h s c o l u m n . Place w i n ­
d o w s high o n the w a l l , w i d e l y 
d is t r ibuted and o f o p t i m u m 
area. Reflect dayl ight o f f the 
ce i l ing f o r deeper and more 
u n i f o r m light d i s t r ibu t ion , 
Place w i n d o w s on more than 
one wa l l w h e n possible. I'se si l l 
and overhead reflectors to 
project l ight deep i n t o rooms. 
Place w i n d o w s adjacent t o 
in te r io r wal ls . Shade direct sun; 
but do not shade dayl ight , filter 
i t . Use movable shades. A n d , 
splay walls to reduce the con­
trast between w i n d o w s and 
wal l s . 

Various design 
strategies can 
overcome the 
negative 
characteristics of 
ordinary windows. 

Widely D i s t r i b u t e d Windows 
W i n d o w s should be h igh on the 
w a l l , w i d e l y dis t r ibuted, and o f 
o p t i m u m area. Dayl ight pene­
trates far ther in to a space in 
p r o p o r t i o n to the m o u n t i n g 
height o f the w i n d o w . When­
ever possible, cei l ing heights 
should be raised so that w i n ­
d o w s can be moun ted higher 
o n the w a l l . 

Dayl ight is more u n i f o r m l y 
d is t r ibuted in a space w h e n it 
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Norbert Lechner is an associate 
professor in Auburn I nirer-
sity s School of A rchitecture. 
Auburn. Alabama. The day-
lighting column is adapted 
from his forthcoming book. 
Heating, Coo l ing , and Light ing : 
The Archi tec tura l Approach , to 
be published byfobn Wiley & 
Sons 

comes f r o m more than one 
w i n d o w . Le Corbusier, and 
o ther architects, o f t e n used 
r ibbon w i n d o w s f o r this reason. 

W i n d o w areas shou ld rarely 
exceed 20 percent o f the floor 
area. Above that percentage, an 
excess o f l ight contr ibutes to 
summer overheat ing — and to 
excessive year-round heat gains 
and losses — due to c o n d u c t i o n 
t h r o u g h the glazing, Reflectors 
and di f fusers pe rmi t small 
w i n d o w areas to collect large 
amounts o f dayl ight 

Reflecting Daylight 
Reflect dayl ight o f f the ce i l ing 
f o r deeper, more u n i f o r m l ight 
d i s t r i bu t ion . There are various 
ways to project l ight on to the 
ce i l ing . I n one-story bui ldings , 
l ight -colored patios, wa lkways , 
or roads can reflect a s ignif icant 
amount o f l ight to the ce i l ing . 
In multistorv- bui ld ings , parts o f 
the structure can be used to 
reflect l ight indoors . 

Wide w i n d o w sills or l ight 
shelves can be quite e f fec t ive . 
Light shelves are most o f t e n 

Wide ivindow sills can be used as light shelves to reflect light 
deep into a building interior 

1 

i 

Light shelves are usually placed above eye level to prevent 
glare from the top of the shelf 

i 
Light shelves act as overhangs for the view windows beneath: 
louvers can be used to avoid glare caused by the glazing 
above the light shelf. 

placed above eye level to avo id 
glare o f f the i r t o p surfaces. A n y 
glazing used be low the l ight 
shelf w i l l be mainly f o r v i e w . 
The l ight shelf acts as an over­
hang f o r this l o w e r glazing to 
prevent direct sunl ight f r o m 
enter ing and creat ing puddles 

o f sunlight; the overhang al.so 
reduces glare by b lock ing the 
v i e w o f the br ight sky. Glare 
f r o m the upper w i n d o w can be 
con t ro l l ed by louvers. 

One o f the most e f fec t ive 
strategies f o r re f lec t ing light 
o n t o the ce i l ing is an indoor 



Glass 

Nin th floor 

(.ompuicrr 
control led 
louvers 

Removable gr i l l 
section for 
motor access 

(.la.ss 

\ First floor 

Motorized 
damper 

ment 

Both concave and c<mvex specular reflectors can be used to 
distribute daylight over a wide area of the ceiling. 

Bilateral lighting is usually preferable to unilateral lighting. 

The Hooker Office Building. Niagara Falls, New York, uses 
computer-controlled louvers to regulate the light and heat 
entering the building. 

Venetian b l i n d or a s imilar 
o u t d o o r louver system. Di r t 
accumulat ion is the Venetian 
bl ind 's main drawback; that 
drawback can be largely over­
come by sandwich ing the b l i n d 
between t w o layers o f glass. 
Minia ture slats can reduce the 
a n n o y i n g f igure /background 
confus ion that occurs w h e n a 
v i e w is in te r rup ted by Venetian 
bl inds. Dynamic systems, such 
as Venetian bl inds, are much 
more ef fec t ive than static sys­
tems because they can better 
respond t o va ry ing cond i t ions 
o f dayl ight and sunl ight . 

The Hooker O f f i c e Bu i ld ing 
in Niagara Falls. New York 
(19811, is covered by t w o glass 
skins that create a 4-f i )ot air 
space in w h i c h hor izonta l 
louvers have been placed. 
These w h i t e louvers are auto­
mat ical ly rotated to c o n t r o l the 
dayl ight enter ing the b u i l d i n g 
Direc t sunlight is always inter­
cepted and ref lected to the 
cei l ing. For insulat ion, the 
louvers rotate in to a closed 
pos i t ion at night . 

The ce i l ing should always he 
a d i f fuse r e f l ec to r but any 
device that reflects l ight o n t o 
the ce i l ing cou ld have a specu­
lar finish to maximize the depth 
o f sunl ight penetra t ion. The 
l ight shelf figures were d r a w n 
as i f the reflectors were specular 
in nature. This was done par t ly 
out o f convenience, because 
mu l t i p l e d i f fuse ref lect ions are 

very hard to represent graphi­
cally I'nless a d r a w i n g is specif­
ically labeled, it cannot be 
assumed that the ref lector is 
specular 

Specular reflectors 
often cast 
excessively bright 
patches of sunlight 
on the ceiling. 

A disadvantage o f specular 
ref lectors is that they o f t e n cast 
excessively br ight patches o f 
sunlight on the ce i l ing Curved 
specular ref lectors m in imize 
that p rob lem by spreading 
sunlight over a large part o f the 
ce i l ing . .Matte ref lectors , on the 
other hand, create very even 
light d i s t r i bu t ion ; sometimes 
they also p rov ide suf f ic ien t 
penet ra t ion in to the space, 
.Model studies are a g o o d way 
to determine whe the r to use 
specular or d i f fuse reflectors 

Placement and Projection 
Whenever possible, avoid 
unilateral l i gh t ing ( w i n d o w s on 
on ly one w a l l ) Instead, use 
bilateral l i gh t ing ( w i n d o w s o n 
t w o walls) f o r much better l ight 
d i s t r i bu t ion and reduced glare. 
>X indows on adjacent wal ls are 
par t icular ly e f fec t ive in reduc­
ing glare. The w i n d o w s in each 
w a l l i l luminate the adjacent 
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Light distribution and quality are improved by reflections 

offside walls. 

Large horizontal overhangs block too much light unless both 
the ground and the underside of the overhang have high 
reflectance values. 

w a l l and thus reduce the con­
trast be tween each w i n d o w 
and its su r rounding w a l l . 

Project l ight deep i n t o rooms 
by using sill and overhead 
reflectors , Gunnar Bi rker t s ' 
design f o r the IB.M Regional 
O f f i c e in Southf ie ld . Michigan , 
uses a specular metal r e f l ec to r 
at the si l l to project l ight to a 
semigloss ref lec tor above the 
w i n d o w . This so lu t ion a l l owed 
Birkerts to use a rather small 
w i n d o w area to give seated 
worke r s a v i e w w h i l e project­
ing dayl ight i n t o the in t e r io r o f 
the b u i l d i n g Al though the 
curved ref lectors were designed 
to maximize the l ight d i s t r ibu­
t i o n , flat surfaces w o u l d also 
w o r k 

Place w i n d o w s adiacent to 
in te r io r walls. The in te r io r 
wal ls adjacent to w i n d o w s act 
as low-brightness ref lectors , 
w h i c h reduces the over ly s t rong 
d i r ec t iona l i t y o f dayl ight d l a r e 
f r o m the w i n d o w is also re­

duced because of the reduced 
contrast between the w i n d o w 
and the b r igh t side w a l l and 
s l ight ly br ighter f r o n t w a l l , 
w h i c h receives l ight ref lected 
f r o m the side walls . 

Shading and Filtering 
Shade direct sun but not day­
light I'nless direct sunlight can 
be d i f fused by re f lec t ing it up 
to the ce i l ing , it should be kept 
out o f the bu i ld ing . I f a large 
sol id hor izon ta l overhang is 
used, its underside should be 
painted w hite to reflect g round 
l ight . 

Shade direct sun but 
not daylight. 

Vertical or hor izonta l louvers 
painted w h i t e are a good 
choice; they block direct sun­
l ight , yet reflect d i f f u s e d sun­
l ight . O n a clear sunny day. 

/ / / 

Horizontal louvers block direct sunlight but alUnvsome 
diffused light to enter the windows. 

.4 vertical panel can block direct sunlight while reflecting 
diffuse skylight. 

however, these louvers can 
become uncomfo r t ab ly br ight . 
A ver t ica l panel i n f r o n t o f the 
w i n d o w can b lock direct sun­
l ight w h i l e re f lec t ing d i f fuse 
sky l ight in to the w i n d o w . 

Physical models can be used 
to de termine h o w w e l l various 
devices admit high-qual i ty 
day l igh t w h i l e shading direct 
sunlight . In some spaces where 
visual tasks are not cr i t ica l — 
such as lobbies, lounges, and 
l i v i n g rooms — some direct 
sunlight may be we lcome f o r 

its \ isual and psychological 
benefi ts , especially i n w i n t e r 

Sunlight can be Altered and 
sof tened by trees or by such 
devices as trellises and screens. 
Translucent glazing, however, 
or very l ight drapes or shades, 
can make a direct glare p rob lem 
much worse A l though they 
d i f fu se d i rec t sunlight , they 
o f t e n become, in the process, 
excessively bright sources o f 
l ight 

A d y n a m i c env i ronmen t calls 
f o r a dynamic response; use 
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Sunlight can he filtered and softened hy trees or hy such 
devices as trellises and screens. 

Sharp edge Rounded edge Splayed cd^c 

Excessive contrast between a window and a wall can he 
minimized by splaying or rounding the inside edges. 

movable shades. Variations in 
day l igh t ing are especially pro­
nounced on east and west 
exposures, w h i c h receive 
d i f fused l ight f o r half the day 
and direct sunshine the other 

can respond to these extreme 
condi t ions . 

To reduce heat gain, the 
shade or cur ta in should be 
highly ref lec t ing , and shading 
is m u c h more ef fec t ive i f placed 

son O f f i c e Bui ld ing in Sacra­
mento , Ca l i fo rn ia , makes very 
ef fec t ive use o f ex te r io r fabric 
shades. 

Splay wal ls to reduce contrast 
between w i n d o w s and walls . 

half. Movable shades or curtains outside the glazing. The Bate- W i n d o w s create less glare 

w h e n the adjacent walls are not 
dark in compar ison to the 
w i n d o w . Splayed or rounded 
edges create a t rans i t ion o f 
brightness that is more c o m f o r t ­
able to the eve. • 

PDDeptis sCBP-iiCe syscems 
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The Parts 
Department 

The ballast is that v i t a l compo­
nent o f a fluorescent fixture 
that starts and operates the 
lamp It has three func t ions : it 
heats the lamp's electrodes 
w i t h a con t ro l l ed amount o f 
electrical cur rent , it provides 
the voltage necessary to start 
the arc between the electrodes, 
and it acts as an impedance that 
l imi ts the current to the values 
set by the lamp manufac tu re r 
The ballast provides a much 
greater charge than no rma l 
current to start the arc. Once 
the arc is established, the impe­
dance (resistance) o f the lamp is 
very l o w , and the ballast must 
reduce the flow o f energy to 
the lamp to prevent its destruc­
t i o n . 

Ballasts arc designed to meet 
the opera t ing requirements o f a 
specific lamp type. For the 
o p t i m u m per formance o f bo th 
components , compa t ib i l i t y o f 
ballast and lamp helps ensure 
expected light ou tpu t and 
longevity. The three basic types 
o f ballasts f o r fluorescent fix­
tures are core-and-coil , elec­
t ron ic , and reactance. 

Ballast and lamp 
compatibility helps 
ensure expected 
light output and 
longevity. 

Core-and-Coil Ballasts 
The core-and-coil line-
f requency ballast is the most 
f requen t ly used. It has a core o f 
laminated-steel t ransformer 
plates and a coi l o f insulated 
copper wind ings . Windings are 
coupled together to t r ans fo rm 
voltage and to l i m i t current . In 
some ballasts, capacitors regu­
late line current , p r o v i d i n g 
p o w e r factor cor rec t ion . A 
resetting thermal device discon­
nects the ballast i f it overheats, 
as specif ied by the Class P 
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requirement o f the National 
Electrical Code, 

The assembly o f components 
is impregnated w i t h a noncon­
duc t ing material f o r electrical 
insulat ion and heat dissipation, 
W i t h w i r e leads attached, it is 
placed in a steel case, w h i c h is 
then filled w i t h a p o t t i n g mate­
rial such as hot asphalt. The 
po t t ing material complete ly 
surrounds the a.ssembly, reduc­
ing noi.se and v ib ra t ion cau.sed 
by the case. 

The e«e r^^ ) ' - s a r f r ballast is a 
more e f f ic ien t vers ion o f the 
standard core-and-coil ballast 
Better core materials, more 
copper windings , and i m p r o v e d 
design reduce internal losses 
o f wasted energy, w h i c h pro­
duces no l ight . The energy 
saver u.ses less energy to operate 
lamps, and its cooler opera t ing 
temperatures p rov ide greater 
longevi ty 

Electronic Ballasts 
The high-frequency electronic 
ballast uses electronic c i r cu i t ry 
to convert 60-hertz l ine current 

to a high-frequency current , 20 
k i l o h e r t z o r higher. At that 
frequency, fluorescent lamps 
operate more e f f ic ien t ly . The 
electronic ballast uses small 
induc t ive coils and/or capaci­
tors to start and l i m i t l amp 
current . Al though the American 
National Standards Inst i tute 
(ANSI) has not established 
standards f o r this f a m i l y o f 
ballasts, they are under study 
by the ^ 8 and C82 subcommit­
tees. 

The electronic c i r cu i t ry 
generates electromagnetic 
radia t ion at radio frequencies, 
w h i c h radiates f r o m the ballast 
and the lamps and may also be 
p icked up i n AC line ou tpu t . 
The Federal Communica t ions 
Commiss ion (FCC) requires 
that each electronic ballast 
must have an FCC-cert if ied 
radio-frequency interference 
(RFI) device to ensure that the 
s w i t c h i n g c i r cu i t ry generates 
m i n i m u m interference. A new 
regulat ion stipulates that the 
ballast label must display the 
FCC iden t i f i ca t ion number 

Electronic ballasts are much 
more susceptible to line tran­
sients than standard (core-and-
co i l ) ballasts. The line transient 
can be caused by something as 
simple as a short circui t or as 
dramatic as a bo l t o f l igh tn ing 
that affects the d i s t r ibu t ion 
system. Ballast design should 
incorpora te an adequate f o r m 
o f resistance to prevent fa i lure 
f r o m surges or spikes in line 
voltage. 

Several brands o f e lectronic 
ballast are available. Most o f 
them have track records ba.sed 
on a good number o f installa­
t ions. But to be sure that the 
specif ic ballast .selected per­
fo rms e f f i c i en t ly in a specific 
pro jec t or faci l i ty , it is impor­
tant to consider Hght levels, 
input wattage, and radio-
frequency interference. The 
last is especially cr i t ical in 
hospitals, in computer rooms, 
and near communicat ions 
systems. Nearly all electronic 
ballast manufacturers warrant 
ballasts f o r three years w i t h an 
al lowance f o r the cost o f labor 

Demonstration model of a core-and-coil ballast shows inner 
components. A small, glass-enclosed thermal protective 
device rests atop the core-and-coil assembly. The capacitor at 
left, fastened to the assembly beneath lead wires, provides 
power factor correction. In a usable ballast, potting 
compound surrounds the components, completely filling the 
case. 



Reactance Ballasts 
The reactance l ine-f requency 
ballast is a lesser-known but 
e f fec t ive approach to l i gh t ing 
energy conservat ion. Its manu­
fac turer has developed a 60-
hertz l ine-current system that 
opt imizes the energy transfer 
f r o m the p o w e r l ine to the 
fluorescent lamp. Accord ing to 
the manufacturer, a special 
nonl inear induc to r provides 
the o p t i m u m p o w e r factor f o r 
the lamp. Further, the place­
ment o f the induc tor between 
the p o w e r l ine and the lamp 
makes it an ef fec t ive RFI filter­
ing system f o r the p o w e r l ine . 

The reactance ballast is nei­
ther core-and-coil no r elec­
t ronic ; i t uses magnetics to 
i m p r o v e eff ic iency. Its specif i ­
cations call f o r an operat ing 
temperature o f 36.5 degrees 
Celsius (98 degrees Fahrenheit) 
w i t h a 277-vol t , two- l amp uni t . 

Extending Ballast Life 
Ballast l i f e is l imi t ed . A good-
qual i ty ballast has a median l i fe 
expectancy o f approx imate ly 
12 to 15 years. This is based o n 
an average ballast case tempera­
ture o f 90 degrees Celsius (194 
degrees Fahrenheit) at the 
hottest spot on the case. An 
increase o f 10 degrees Celsius 
over this temperature may cut 
ballast l i fe by 50 percent, and a 
decrease o f 10 degrees Celsius 
may increase ballast l i f e by 100 
percent . 

Poor compa t ib i l i t y w i t h 
lamps can cause ballast over­
heating. This may happen. fi)r 
example, i f energy-saver lamps 
are used w i t h ballasts manufac­
tu red before 1978. The higher 
start ing energy o f the energy-
saver l amp accelerates lamp 
aging, w h i c h s igni f icant ly 
increases ballast opera t ing 
temperature. 

Immedia te ly replace instant 
start (s l imline) o r preheat l amp 
burnouts o n t w o - l a m p ballasts. 
W h i l e one lamp o f this type 
operates, the ballast may be 
t r y i n g t o start the burned-out 
l amp and may burn itself out 

The label of this electronic ballast lists electrical specifications, compatible lamps, thermal 
protection (Class P) and sound ratings, and minimum starting temperatures. The second 
panel from the left shows a wiring diagram and details installation requirements. 

prematurely. 
Al l lamps increase ballast 

heat as they near the end o f 
the i r l i fe cycle. To maximize 
ballast l i f e , w h e n one lamp on a 
two- l amp ballast burns out . 
replace b o t h lamps so that they 
d raw the same energy load. 

A ballast that is not p roper ly 
matched w i t h supply voltage 
may b u r n out early. Ballasts 
operate w i t h i n a range f r o m 
7'/2 percent be low to 5 percent 
above thei r rated voltage. As a 
rule o f thumb, a 1 percent 
increase in line voltage i n ­
creases operat ing temperature 
1.2 degrees Celsius. Ballast heat 

is also affected by fixture 
m o u n t i n g methods, ce i l ing 
materials, and the temperature 
of the air in the cei l ing p l enum. 

Ach iev ing o p t i m u m l igh t ing 
results is a matter o f careful 
management o f ballasts and 
lamps. Designers w h o do so 
can mainta in bo th components 

and realize m a x i m u m light 
ou tpu t and component longev­
i ty at the lowest energy cost. 

Cutting Wattage 
A f requen t ly asked question 
about e lectronic ballasts is, 

"How can the input wattage 
f o r t w o 40-wat t lamps and a 
ballast be less than 80 wat ts?" 
The answer is somewhat com­
pl icated. Simply stated, heat is 
a b y p r o d u c t o f electrical l ight­
ing. Lower ballast operat ing 
temperatures reduce ballast 
heat losses, and therefore 
wattage losses, and reduce 
lamp w a l l opera t ing tempera­
tures, w h i c h also reduces 
wattage. 

A typ ica l ballast loss f o r an 
e lect ronic ballast, as deter­
mined by ANSI test procedures, 
is 8 watts w i t h t w o F40 lamps 
opera t ing at 56 watts — a to ta l 
o f 64 input watts . The energy-
saver core-and-coil ballast w i t h 

t w o F40 lamps has a to ta l input 
wattage o f 9072 (ballast, l O ' / i 
wat t s ; lamps, 80 watts) . The 
manufacturer o f the reactance 
ballast claims that under the 
same condi t ions , the ballast has 
a to ta l i npu t wattage o f 68 
(ballast, 5 watts; lamps, 63 
watts) . 

An electronic ballast 
can operate two F40 
lamps with a total 
input wattage of 64 
watts. 

The economics o f energy-
saving ballasts can be at t ract ive 
However , the compromise in 
l ight levels, i f any, must be 
considered. Light ou tpu t is 
d i rec t ly p r o p o r t i o n a l t o l ine 
current at a g iven temperature . 
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Lamp ef f ic iency (lumens per 
wa t t ) w i t h the electronic and 
reactance ballasts may be 
greater than that w i t h core-
and-coil ballasts. But claims o f 
• f u l l l ight o u t p u t " or "near f u l l 

l ight " should be subject to field 
testing. 

Claims of''full light 
output" should be 
subject to field 
testing. 

There is a cont inuous flow of 
new p roduc t i n the l i g h t i n g 
w o r l d . Much o f that p roduct 
may be cost-effect ive and 
energy-effect ive i f p roper ly 
appl ied. This makes it all the 
more impor tan t to do on-site 
testing so the results can be 
seen and measured firsthand. 

E v a l u a t i n g Ballasts O n Site 
G r o u p re lamping and reballast-
ing is a sound economic idea, 
especially i f the exis t ing ballasts 
are 12 to 15 years o l d and 
lamps have been replaced only 
w h e n they b u r n o u t . I f ballasts 
date back before 1968 and are 
not the rmal ly protected, re­
placement may be a necessity 
becau.se o f heat and the per­
sonal l i ab i l i t y risks associated 
w i t h PCBs — o i l y substances 
used in ballasts before the EPA 
banned them i n 1978. 

I f a g roup reballast is planned, 
do some serious invest igat ion 
before m a k i n g any commi t ­
ment . Buy o n l y after carefu l ly 
evaluat ing test areas. 

The f o l l o w i n g field test 
procedure may help you to 
compare ballast and lamp 
combina t ions . The test evalu­
ates pe r fo rmance by answer ing 
the f o l l o w i n g questions: Does 
it work? W i l l i t reduce energy 
costs? Are there any object ions 
f r o m the people w h o w o r k in 
the test area — or do they like 
it? D o I l ike wha t 1 see visually? 

Establish the test objectives 
in w r i t i n g . Then select an 

appropr ia te test area. This can 
be a f u l l y enclosed space such 
as an o f f i c e or a computer 
r o o m , or it can be in a corner o f 
a large o f f i c e space. The size o f 
the test area w i l l relate to your 
object ives. However , y o u can 
start small and — i f successful 
— expand to a larger test site 
f o r add i t iona l ve r i f i c a t i on . 

You w i l l need a foo tcandle 
meter and a wat t meter. The 
test data inc lude foo tcand le 
readings and the input wattage 
readings taken on the ballasts. 
Using the results, you w i l l be 
able to compare the p e r f o r m ­
ance o f the exis t ing system as 
is, o f the exis t ing system after 
cleaning, and o f as many new 
lamp and ballast combina t ions 
as y o u w i s h . 

D r a w a ref lected cei l ing plan 
o f the space. This diagram o f 
the l i gh t ing plan, showing 
specific fixture locations, w i l l 
be used to record light readings. 
Determine the specific points 
where l ight readings w i l l be 
taken, and mark the physical 
locat ion so that readings arc 
taken at the same po in t s f o r 
each test. 

Take l ight readings o f the 
ex is t ing system as is; r eco rd 
them on the ref lected ce i l ing 
p lan . Take input wattage read­
ings on more than one ballast. 
I f more than one brand is in ­
stalled, read more than one 
ballast o f each d i f f e ren t brand. 
List the manufacturer and the 
o rde r n u m b e r 

Clean f ix tures , lamps, and 
l ight shields and take l ight 
readings. T h e n change lamps, 
using the lamp type y o u are 
cons ider ing f o r replacement 
w i t h the ballast. Take l ight 
readings and determine input 
wattage, w h i c h may change 
w i t h each lamp change. 

Install the replacement bal­
lasts, let t hem operate f o r a day. 
and then test again, tak ing l ight 
readings and input wattage 
readings. Repeat this step w i t h 
o ther lamp types and/or test 
o ther ballasts, first w i t h the 
same lamp type you first used 

f o r replacement. 
This procedure w i l l g ive y o u 

comparat ive data that w i l l help 
you make a decision — or, at 
least, results to rev iew w i t h the 
componen t manufacturers , 
consultants, or anyone else 
w h o may be i n v o l v e d in the 
decis ion-making process. Tests 
do cost t ime and money, but a 
test is inexpensive insurance. 
The results w i l l re inforce the 
idea, indicate a need to m o d i f y 
or expand i t , or convince y o u 
to look elsewhere f o r another 
approach to l i gh t ing energy 
conservat ion. 

Tests cost time and 
money, but they are 
inexpensive 
insurance. 

The Ballast Label 
I n f o r m a t i o n o n the ballast label 
is c r i t i ca l to the proper applica­
t i o n o f lamps and ballasts; it 
indicates voltage and l ine cur­
rent, and it shows a w i r i n g 
diagram. The f o l l o w i n g in for ­
m a t i o n may aLso appear on the 
label. 

The UL label indicates that 
Underwr i te r s Laboratories has 
evaluated and approved certain 
safety aspects o f the ballast. UL 
implements the Class P require­
ment . 

Class P of ihe Nat ional Elec­
t r ica l Code requires that fluo­
rescent f ix tures used indoors 
have ballasts fitted w i t h a reset­
t i n g thermal pro tec t ive device 
that disconnects the ballast 
f r o m the p o w e r l ine i f it over­
heats. 

' 'No PCBs " is an absolute 
indica tor that the ballast con­
tains no PCBs. 

Lamp types that can be u.sed 
w i t h a ballast are .specified o n 
the label. O n l y the l isted lamps 
should be used to ensure p rope r 
lamp and ballast per formance . 

High power factor (HP?) 
means that the p o w e r f ac to r o f 
the ballast is greater than 0.9. 

Symbols of quality 

UL. Underwr i t e r s Laborato­
ries Inc. is an independent 
n o t - f o r - p r o f i t organizat ion 
that tests devices and 
materials in the interest o f 
publ ic safety. 

ANSL Amer ican National 
Standards Inst i tute is the 
U.S. nat ional coord ina tor o f 
standards and is made up o f 
about 200 trade associa­
t ions, professional organiza­
t ions, consumer groups, and 
manufacturers . 

CBM. Ce r t i f i ed Ballast 
Manufacturers produce 
ballasts to c t m f o r m w i t h 
ANSI specif icat ions C 8 2 . 1 . 
C 8 2 . 2 , a n d C82.3 , w h i c h 
are p r i m a r i l y concerned 
w i t h the core-and-coi l 
ballast. The i r trade associa­
t i o n is the C e r t i f i e d Ballast 
Manufacturers Association. 

ETL. ETL Testing Laborato­
ries. Inc . . is a pr ivate , 
independent testing organi­
zat ion that is a recognized 
au thor i ty in the measure­
ment o f l i g h t i n g equipment , 
CBM retains ETL to test 
member ballasts to ensure 
that they c o n f o r m to 
per formance specifications 
set by ANSI, 

Power factor is the rat io o f 
inpu t watts del ivered at the 
ballast to the volt-amperes 
supplied, HPF ballasts use 
capacitors to synchronize 
current and voltage cycles. 
This power factor correction 
determines h o w much o f the 
energy suppl ied (volt-amperes) 
w i l l be conver ted to actual 
wat ts . 

A h igh p o w e r factor a l lows 
the ballast to use a l o w e r level 
o f l ine current . Low-power -
fac tor ballasts may require 
t w i c e the l ine current o f HPF 

Continued on page 50 
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The Computer 
Department 

This is the first o f a series o f 
columns on the use o f com­
puters in the design o f l igh t ing 
systems. Reviews and com­
ments on recent developments 
in m i c r o c o m p u t e r products 
w i l l be based u p o n hands-on 
testing o f current sof tware 
available to l igh t ing designers. 

T w o ma jo r issues in l i gh t ing 
design are qual i ty and quantity, 
and the m i c r o c o m p u t e r is 
useful in solving problems in 
each o f these areas. The l igh t ing 
design concept must be illus­
t ra ted and accompanied by 
calculations, b o t h o f w h i c h 
help turn it in to rea l i ty 

Designers need to determine 
the amount o f i l l umina t ion 
received at the w o r k plane and 
the wattage o f a l i gh t ing instal­
la t ion . Designers and clients 
want to k n o w ahead o f t ime the 
economic and aesthetic effects 
o f using alternate light sources 
o r sources f r o m d i f f e r en t manu­
facturers. Architects and inte­
r i o r designers need to k n o w 
h o w the space w i l l appear 
w h e n l ighted as designed, so 
they can make t imely and 
economical changes i f neces­
sary. They w i l l appreciate any 
t o o l that brings increased accu­
racy, ease o f computa t ion , and 
clear graphic representation to 
this process. The mic rocom­
puter o f fe r s this potent ia l to 
every l igh t ing designer 

A new generation of 
lighting programs 
for microcomputers 
is available. 

.Mainframe compute r pro­
grams f o r l i g h t i n g calculations 
have been around f o r many 
years. These leviathans were 
useful to the largest l i gh t ing 
and design organizations, but 
they were expensive, required 
specialized skills to r u n , and 
were available t o o n l y a f e w 
l igh t ing designers. In the past 
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t w o or three years, a new gener­
at ion o f l igh t ing programs f o r 
microcomputers has become 
available, some o f them based 
o n the earlier mainf rame ver­
sions. 

E x p a n d i n g Capabi l i t i es 
Standardized m i c r o c o m p u i c r 
hardware, notably the in t roduc­
t i o n o f a v i r tua l IBM standard, 
played an impor tant part in 
making the new programs 
practical . Light ing manufactur­
ers also spurred the develop­
ment o f sof tware by agreeing to 
an lES standard, computer-
readable fo rma t f o r lumina i re 
pho tomet r i c data. Many manu­
facturers n o w make this photo­
metr ic data available to design­
ers o n floppy diskettes. 

The range o f capabilities o f 
m ic rocompu te r hardware and 
current sof tware packages is 
qui te b road and is expanding at 
a rapid pace. The lES computer 
commi t tee compiles, and IFS 
publishes, a list o f available 
compute r sof tware programs. 
Something is there f o r everyone 
in almost every price range. 

Some l igh t ing analysis soft­
ware programs are in the pub l i c 
domain , and f reely available. 

but have l imi t ed appl icabi l i ty ; 
others are inexpensive, but o f 
l i m i t e d rel iabil i ty. Some o f the 
f u l l - b l o w n , user-friendly, com­
prehensive, and robust mic ro ­
compute r programs can cost 
more than 52500. 

Each type o f sof tware satisfles 
a need in the w o r l d o f l i g h t i n g 
design. Some o f the less expen­
sive programs used f o r educa­
t ional purposes can give begin­
n ing designers a rough idea o f 
the consequence o f some l ight 
ing decisions. The more expen­
sive, sophisticated packages are 
usually reserved f o r f ron t - l ine 
professionals w h o demand the 
licM possible results. 

A l though they are free o f 
charge, there is a pr ice t o be 
paid f o r the publ ic domain 
programs Documenta t ion is 
o f t e n poor or unavailable; 
usually there is no one to call 
o n w i t h questions about the 
opera t ion o f the p rogram. In all 
cases, ul t imate responsibi l i ty 
ft)r the accuracy o f the results 
obtained w i t h any program 
rests w i t h the designer or the 
l igh t ing consultant; the soft­
ware vendor has l i t t l e o r no 
con t ro l over data entry or the 
many ways it is possible to use 
the programs. 

For instance, very o f t e n 
programs are w r i t t e n f o r ge­
neric r o o m shapes, locations, 
and w i n d o w and luminai re 
sizes. The design o f unusual 
shapes, such as curved walls or 
arched w i n d o w s , requires that 
approximat ions be made du r ing 
keyboard entry. The subsequent 
ou tpu t , then, is on ly an approx­
ima t ion o f expected condi t ions . 

Those s t i l l dec id ing on hard­
ware w i l l And it w o r t h w h i l e to 
k n o w that most l i gh t ing p ro ­
grams n o w available are w r i t t e n 
f o r the I B M P C / X T AT or look-
alike computers . This f ami ly o f 
computers seems to be chosen 
most o f t e n by people in the 
scient i f ic and engineering 
communi t i es . 

Meanwhi le , many designers 
are d r a w n to the Apple Macin­
tosh, par t ly f o r its user-fr iendly 

operat ing sy.stem. par t ly f o r its 
at tract ive h igh-resolu t ion 
screen display. It is curious 
that, in many cases, there seems 
to be no f u n c t i o n a l reason to 
prevent w r i t i n g l igh t ing analy­
sis programs ft)r t l ie Macintosh. 
A f ew energy-related programs 
are available f o r the Macintosh, 
and the list w i l l p robably g r o w 

In add i t ion to a m i c r o c o m ­
puter and moni tor , a dot mat r ix 
p r in t e r is needed t o p r i n t out 
results. The cost f o r all these 
components — enough f o r a 
l igh t ing designer to get started 
using simple, dedicated micro­
compute r programs — can total 
less than S1000 A small o f f i c e 
can keep the same m i c r o c o m ­
puter system occupied w i t h 
other tasks, such as w o r d pro­
cessing and record keeping. 

Top o f the Line 
It is also possible to spend 
se\ eral thousand dollars more 
and get increa.sed c o m p u t i n g 
capacity, higher speed, and 
sophisticated ou tput . I f saving 
t ime is impor t an t , then purchas­
ing a math coprocessor ch ip 
can speed up compute r calcula­
t ions. These chips sell f o r about 
S 1 SO and can be easily installed 
in your present IBM P(; /XT or 
clone. I n l i k e m a n y other 
m ic rocompu te r components , 
however, they have not de­
creased in price much in the 
past three years. 

A standard 20-megabyte-
capacity hard disk is n o w avail­
able f o r about S 3 SO to S4 50. A 
hard disk provides far greater 
convenience and t ime savings 
than the older, double floppy 
disk system; but most available 
l i gh t ing analysis programs w i l l 
r u n o n the s impler dual floppy 
dr ive computers , 

The nature o f per ipheral 
equipment , such as pr inters 
and plot ters , determines the 
presentat ion qual i ty o f reports 
It is possible to begin p r i n t i n g 
w i t h the simplest do t ma t r ix 
pr inters , w h i c h cost a round 
S250. The Epson series pro­
duces graphics ou tpu t w i t h 
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resolut ion o f about 200 dots 
per i nch . La.ser pr inters , cost ing 
10 times that pr ice , produce 
ful l-page graphic ou tpu t w i t h 
300-d()is-per-inch resolut ion. 

More programs n o w can take 
advantage o f advanced graphics 
displays, such as the IBM co lor 
graphics adapter or the en­
hanced graphics adapter card 
and m o n i t o r .Many manufactur­
ers make compat ible moni to rs 
and cards thai can be used fi)r 
co lor and graphics displays. As 
a lways, it is wise to get advice 
f r o m bo th hardware and soft­
ware vendors and determine 
compa t ib i l i t y befi)re purchasing 
a new card fi)r your c o m p u t e r 

Life Cycle (Costing 
Al though the purchase price 
f o r some o f the most capable 
l igh t ing .software may at first 
seem h igh , the t ime spent 
learning t o use the p rog ram can 
qu ick ly become the o v e r r i d i n g 
cost considera t ion. There is a 
lesson in l i fe cycle cost ing here: 
saving money o n first cost may 
later lead to pay ing more in 

increased opera t ion and mainte­
nance costs — increa.ses that 
can more than offset any or ig i ­
nal savings 

Saving money on 
first cost may lead 
to paying more for 
operation and 
maintenance. 

In add i t ion to be in^ more 
user-friendly, the bel ter l i gh t ing 
analysis programs come f r o m 
companies w i t h a c o m m i t m e n t 
to support services fi)r their 
users. Such companies also are 
c o m m i t t e d to responding to 
user needs by updat ing their 
so f tware , deve loping new 
modules, and i m p r o v i n g their 
ha rdware interfaces. 

Once a hardware system is 
put together and a so f tware 
package is purchased, don ' t 
count on using it ft)r the first 
t ime to meet an imminen t 

Featured program 
l . umcn-Po in t , $995 
Line d r a w i n g m o d u l e . S195 
L u m e n - P o i n t d e m o package. $60 
L u m e n - P o i n t C A D ( n o t r e v i e w e d ) , S995 

Runs o n an I B M PC. PC/XT. AT. o r any f u l l y c o m p a t i b l e 
ha rdware w i t h an 8087 m a t h coprocesso r 

Requires: 
2 d isket te d r ives ( ( j r 1 d i ske t t e d r i v e a n d a ha rd d isk) 
E x p a n d e d m e m o r y ( 2 5 6 K w i t h D O S 2 . 1 . 320K w i t h D O S 3.0) 
8 0 - c o l u m n m o n i t o r 
Ep.son d o t m a t r i x p r i n t e r (o r l o o k - a l i k e ) 

L i g h t i n g Techno log ie s 
3060 Walnut Street 
Boulder , C O 8 0 3 0 1 
( 3 0 3 ) 4 4 9 - 5 7 9 1 

project deadline, no matter 
h o w simple the inst ruct ions 
make it appear A c o m m i t m e n t 
to using mic rocompute r s and 
sophisticated sof tware may 
require ma jo r reassignment o f 
responsibilities in the design 
o f f i c e un t i l staff members gain 
experience and w o r k the kinks 

out o f the opera t ion . Vl'ith 
conf idence developed in bo th 
the hardware and sof tware , 
realistic p r o d u c t i o n schedules 
can be established and main­
tained. 

The many sof tware packages 
cur ren t ly available range over a 
w i d e spect rum — f r o m those 

Computer-generated graphic shading and masking, used in 
conjunction with site plan overlays, provide a clear 

illustration of outdoor lighting effects, as demonstrated here 
for a parking lot and its driveway. 
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Dot matrix printout from a Lumen-Point calculation for a 
200-foot by 200-foot parking lot. Left: horizontal 
illuminance infootcandles. printed to scale with various 
grid statistics. Right: horizontal lumens per unit area; 
criteria: less than 3. shaded, greater than 3, clear 

that p rov ide early assistance in 
understanding simple dayl ight-
ing and electr ical l i g h t i n g con­
cepts to those that p rov ide 
accurate calculations and h igh ly 
specif ic images o f the f ina l 
l i g h t i n g design. One o u t d o o r 
l i gh t ing analysis p rogram is 
Lumen-Point , f r o m Ligh t ing 
Technologies in Boulder, ( ;olo-
rado, Lumen-Point is one o f 
three ma jo r programs that 
company has developed, and it 
is used to predic t the p e r f o r m ­
ance o f roadway, pa rk ing lo t , 
or sports l igh t ing . W i t h i t . it is 
also possible t o make visual and 
technical comparisons o f 
f l o o d l i g h t i n g or general area 
l i g h t i n g systems. 

Using Lumen-Point 
One o f the values o f Lumen-
Point is the hours o f t ime sav­

ings its user-friendly data entry 
system of fe rs . An on-l ine help 
system is useful f o r those w h o 
have not studied the manual 
and f o r very inexperienced or 
f i r s t - t ime users. I f o u n d it fa i r ly 
easy to understand the way the 
program w o r k s by k n o w i n g 
on ly the specialized use o f the 
f u n c t i o n keys. 1 kept a copy o f 
the f u n c t i o n key layout at the 
side o f the keyboard f o r the 
f irs t f e w hours. 

In a concentrated three-hour 
pe r iod , I was able to start f r o m 
the beginning and w o r k 
th rough the comprehensive 
example in the manual. I then 
generated a picture o f the 
l igh t ing results o n an Epson RX 
80 dot ma t r ix printer, using the 
program's l ine d r a w i n g module , 
w h i c h is a separate enhance­
ment . Ob ta in ing these results 

assumes that the user is already 
fami l i a r w i t h l i gh t ing funda­
mentals and w i t h the I B M PC 
disk opera t ing system. 

Lumen-Point begins by bui ld­
ing a worksheet that can be 
saved and used again, so that 
the same i n f o r m a t i o n need be 
input on ly once. This is what 
makes the p rogram interest ing 
to me. Because repet i t ive key­
board entries are reduced, the 
compute r does what it 's sup­
posed to do : it el iminates the 
t ed ium. 

It is possible to compare 
several l igh t ing alternatives in 
relat ively short order. Lumen-
Point is capable o f considerable 
sophis t icat ion, and the user 
w i l l probably con t inue to f i n d 
new ways t o apply its power. 
For instance, the lamps selected 
f o r the calculat ion may be 

t i l t ed , rotated, and pos i t ioned 
to f i n d the op t ima l combina t ion 
f o r the best l i gh t ing so lu t ion 
This is achieved du r ing data 

entry, w i t h a separate run neces­
sary f o r each con f igu ra t ion . 

Vertical i l luminance at any 
p o i n t in the design can be 
de te rmined , as w e l l as " T V 
i l luminance ," w h i c h is the 
i l l u m i n a t i o n o n any plane 
perpendicular t o the l ine-of-
sight o f a te levis ion camera. 
The pos i t ion o f the T V camera 
is specif ied i n X Y Z coordinates 

The sof tware comes on three 
diskettes w i t h the op t iona l line 
d r a w i n g modu le on a f o u r t h . 
The p rogram is copy protec ted 

by means o f a specially encoded 
firs t diskette, w h i c h must be 
kept in the A dr ive at all times 
Should any th ing happen to this 
diskette, it is possible to make a 
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second, emergency, diskette 
using t l i e accompanying in­
structions. The damaged disk­
ette must be sent to L igh t ing 
Technologies f o r a replacement. 

Inadvertent ly, w h i l e w o r k i n g 
th rough one o f the examples 
p rov ided , I made an incorrect 
data ent ry w i t h o u t detect ing it . 
A f e w moments later, d u r i n g 
the calculat ion rout ine , the 
p rogram demonstrated its 
p o w e r An e r ro r message 
flashed o n the screen; the 
mistake was qu ick ly i d e n t i f i e d 
and easily cor rec ted . Error 
t r app ing is a s ignif icant feature 
o f this program; all errors are 
l isted and saved in a separate 
f i le i f desired. 

The graphic o u t p u t possible 
f r o m a dot ma t r ix p r in te r of fe rs 
the real exci tement o f the 
p rogram. The p r i n tou t makes 
use o f .several over lay ing dot 
densities, creat ing a shaded 
i socontour aerial map o f the 
site l i gh t ing scheme. The con­
tou r p l o t contains symbols 
p r in ted along lines o f equal 
i l luminance ; each symbol 
corresponds to a par t icular 
i l luminance value. These values 
are either entered by the user 
or de termined by the p rogram. 
I f no values are input by the 
user, the p rog ram selects 15 
evenly spaced con tour values 
to use in cons t ruc t ing the p lo t . 
I f the p lo t is w i d e r than a single 
w i d t h o f paper, it is d i v i d e d 
automat ical ly i n t o sections, 
w h i c h may then be pieced 
together f o r a comple te p lo t . 

As w i t h most programs t o be 
rev iewed here. Lumen-Point 's 
merits w i l l be appreciated most 
by those w h o have de r ived the 
same results f r o m several hours 
o f hand calculat ion. I can t help 
but w o n d e r i f on ly the o lder 
generat ion w i l l f u l l y understand 
and value this n e w technology. 
Recent college graduates have 
g r o w n up w i t h d ig i ta l e lectron­
ics and. hav ing done so, may 
take its per formance f o r 
granted. 

Future issues w i l l conta in 
reviews o f o ther sof tware 

modules f r o m L igh t ing Technol­
ogies — inc lud ing LumenS, 
w h i c h projects l i gh t ing costs, 
and Lumen-Micro , a compre­
hensive in te r io r l i g h t i n g 
analysis p rog ram w i t h three-
dimensional perspective graph­
ics. Other programs already 
received f o r rev iew are; Mic ro -
Lite and SolarS, w h i c h are 
inexpensive pub l i c d o m a i n 
l igh t ing and energy analysis 
programs; a recent release o f 
Dayl i te (version 2.0) and Sunpas 
(version 4.02) f r o m Solarsoft; 
and DynaPerspective, a 3-D 
sol id mode l ing , design, and 
presentat ion package o n three 
diskettes, f r o m Dynaware . Also 
being tested is the S impl i f i ed 
Calcula t ion M e t h o d , w i t h its 
day l igh t ingca lcu la t ion module , 
f r o m the Cal i forn ia Energy 
Commiss ion . 

I w o u l d l ike to hear f r o m 
readers w h o have experience 
w i t h or k n o w o f u.seful p ro ­
grams o r w h o have w r i t t e n 
the i r o w n programs and w o u l d 
like to share them w i t h 
others. • 

Continued from page 46 

ballasts; they requi re a heavier 
w i r e and a l low fewer f ix tu res 
t o be installed o n a c i rcu i t . 
Some ut i l i t ies charge a penalty 
w h e n the p o w e r fac tor o f a 
b u i l d i n g drops b e l o w 0.9 be­
cause o f the increased current 
requ i red . 

Sound ratings are assigned 
by manufacturers . I n d o o r 
ballasts are typ ica l ly sound 
rated f r o m A to D. Usually, the 
larger the ballast, the h igher 
( fu r the r along in the alphabet) 
the sound ra t ing . A typ ica l 
ballast f o r F40 lamps is rated A. 
a ballast f o r 800-mi l l i ampere 
lamps is rated B o r C. one f o r 
sl imlines is rated B o r C, and 
one f o r ISOO-milliampere 
lamps is rated D. 

A l l ballasts h u m because o f 
the v ib ra t ion caused by expan­
s ion and con t rac t ion o f the 
magnetic f i e l d in the laminated 
core. The basic electr ical cycle 
h u m o f a 60-hertz supply, a 
120-hertz h u m m i n g v ib r a t i on , 
may also be audible, but the 
p o t t i n g c o m p o u n d that f i l l s the 
case o f core-and-coil ballasts 
o f t e n muf f l e s the h u m to some 
degree. In aging ballasts, where 
heat has sof tened the p o t t i n g 
c o m p o u n d , v ib ra t ion o f the 
laminated core occasionally 
causes a l o u d buzz. 

Fixture noise is usually a 
greater p rob lem than ballast 
h u m . In a t w o - b y - f o u r f i x t u r e , 
the ballast is m o u n t e d to the 
f i x tu r e housing, w h i c h may 
a m p l i f y the case v ib ra t ion l ike a 
rad io speaker. 

RFI and PCBs 
Radio-frequency interference 
(RFI) is seldom a p rob l em w i t h 
60-hertz l ine- f requency ballasts. 
Al though poor lamp contact or 
some other f o r m o f discharge 
can cause static, the ballast w i l l 
suppress the c o n d u c t i o n o f 
radio f requency in to the p o w e r 
system. In hospitals and in 
compute r and communica t ions 
rooms, it may be advisable t o 
anticipate problems by specify­
ing radio interference suppres­

s ion f i l t e r s f o r f luorescent 
f ix tures . High-f requency bal­
lasts, in w h i c h the p rob lem o f 
RFI is accentuated, have RFI 
f i l ters bui l t i n , 

PCBs (po lych lo r ina ted b i -
phenyls) be long to a chemical 
f a m i l y k n o w n as ch lor ina ted 
hydrocarbons . One or more 
ch lo r ine atoms are combined 
w i t h a b ipheny l molecule to 
p roduce a substance w i t h a 
consistency ranging f r o m a 
heavy, o i l y l i q u i d to a waxy 
so l id . 

Becau.se o f their coo l i ng 
propert ies and because they do 
not easily b u r n or conduct 
e lectr ic i ty . PCBs have been 
used in electrical equipment , 
i n c l u d i n g t ransformers and 
capacitors. This includes the 
capaci tor in ballasts f o u n d in 
f luorescent f ix tures . The EPA 
banned the manufacture o f 
PCBs i n 1978 because o f the 
s t rong poss ibi l i ty that they arc 
carcinogenic. 

W h e n a ballast ages o r fails , i t 
generates excessive heat that 
may cause the capacitor to 
break open and a l low I to 1 'h 
ounces o f PCB o i l to d r i p out . 
Exposure t o m u c h less than this 
amount is ext remely dangerous 
to human heal th. 

Any ballast that lacks the 
Class P mark lacks thermal 
p ro t ec t ion , was probably manu­
fac tured before 1968, and 
therefore may conta in PCBs. 
These ballasts should be re­
placed to ensure better lamp 
per formance and reduce the 
risk o f personal i n j u r y l iabi l i ty . 
Recently manufactured ballasts 
that conta in no PCBs state " N o 
PCBs ' o n the ballast label. • 
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Product 
Showcase 

• Instant restart metal halides 
>X i th the use o f a suitable f i x tu r e and p o w e r 
supply, Venture's new l ine o f metal halide 
lamps can be instantaneously rel i t . The 
light ou tpu t af ter re ign i t ion is de termined 
by the amount o f t ime that the lamps ha\ e 
been o f f , but i f they are relit w i t h i n IS 
seconds, the light level is 90 percent o f the 
f u l l ou tpu t , according to the manufac turer 
By contrast, standard metal halide lamps 
require 10 to IS minutes to restart after 
p o w e r in ter rupt ions . 

The lamps have a standard mogul base 
and an external w i r e lead at the dome end 
to a l low f o r a h igh voltage restrike capabil­
i t y An op t iona l t e rmina t ion at the dome 
end is also available Lamps o f P S . 2S0. 
«()(), and 1000 wattages are available in 
t w o burn posit ions: universal or base-up 
plus or minus IS degrees. The ISOO-watt 
lamp has a hase-up burn pos i t ion o f plus or 
minus ^S degrees. These lamps are suitable 
f o r sports and industr ia l l igh t ing applica­
t ions \ 'enture Light ing In ternat ional . 
Cleveland, O H . 

Circle 60 

• Canopy light 
A canopy l ight f r o m Ruud Light ing feature.' 
a die-cast a luminum housing w i t h curved 
corners and a recessed die-cast a luminum 
d o o r f r a m e that f i ts w i t h i n the housing f o r 
i m p r o v e d scaling, vandal resistance, and 

appearance. The canopy light comes w i t h 
prcinstal led capacitor, igni ter ( f o r h igh 
pressure sodium), and mul t i t ap h igh p o w e r 
factor ballast. 

11. listed f o r wet locations, the luminai re 
has a standard f in i sh o f durable w h i t e 
paint. I t is available in a variety o f wattages 
f o r h igh pressure sod ium, metal halide. 
and mercury vapor lamps. A 48()-volt high 
power factor ballast is also available. The 
manufacturer notes that the luminaire"s 1 
t o l .S ra t io o f spacing t o m o u n t i n g height 
makes it suitable f o r .service stations, 
gymnasiums, indoor s w i m m i n g pools, 
mul t ipurpose rooms, overhangs, and 
dr ive-up tellers Ruud Light ing , Inc. , 
Racine. W ! 
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• Outdoor luminaires 
.•\ new l ine o f o u t d o o r luminaires f r o m the 
Snoc d iv i s ion o f Manvi l le Canada is made 
of cast a luminum w i t h a choice o f black, 
blue, or green finishes. The l ine s versa t i l i i \ 
is demonstrated by the fact that the t w i n -
post top (bo t tom r ight) is actually t w o w a l l 
brackets (upper l e f t ) instal led back-to-
back. The di f fusers are available in standard 
opal wh i t e acryl ic or op t iona l opal wh i t e 
polycarbonate. A socket f o r a 9-watt com­
pact fluorescent lamp is available D iv i s ion 
Snoc, .Manville Canada Inc , St. Hyacinthe, 
Quebec. Canada 
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• High-intensity gooseneck 
lamps 
CAE of fers the Li t t l i te h igh-intensi ty goose­
neck lamp, or ig ina l ly designed f o r profes­
sional sound and l igh t ing consoles. The 
lamp has a black matte f in i sh and a f lex ib le 
neck in a choice o f 6-. 12-, and 18-inch 
lengths. Pic tured here is the L 3 fea tur ing a 
permanent ly attached gooseneck w i t h a 
high-intensi ty tungsten-halogen lamp in a 
f inned-s tyle h o o d Another mode l has ;i 
detachable goo.seneck w i t h a swive l con­
nector at the base and storage clips f o r the 
gooseneck. Incandescent versions o f b o t h 
models are also available. 

A l l models come complete w i t h 
tungsten-halogen lamp, m o u n t i n g base, 
fu l l y adjustable dimmer, 6-foot cord , a 
two-piece snap m o u n t , screws f o r perma­
nent m o u n t i n g , and a w a l l p lug- in trans­
fo rmer f o r 120-volt opera t ion A version 
w i t h o u t the t ransformer can be powered 
by any I 2 - v o l t s u p p l y T h e Lit t l i tes are 
suitable f o r home or o f f i c e applicat ions as 
desk or table lamps. N'arious accessories 
are also available. CAF. Inc . Hamburg, .VII. 
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• Emergency light 
Holophane has in t roduced 12-volt a i i io 
matic emergency lights that accommodate 
up to three lamp heads and can operate f o r 
90 minutes The emergency hghts feature 
sealed and rechargeahle 6-vol t , lead acid 
batteries that require no wate r They are 
automat ical ly kept at o p t i m u m charge 
levels by an integrated circui t charger 
Assembled battery leads have a quick 
disconnect feature f o r easy maintenance 

Available in a variety o f wattages and 
l igh t ing d is t r ibut ions , the PAR 36 sealed-
beam lamps mount in polycarbonate hous­
ings that are f u l l y adjustable bo th ver t ica l ly 
and hor izontal ly . Lamp heads, w h i c h are 
fac tory moun ted to the IH-gauge steel 
housing, aid on-site instal lat ion. 

The f i x t u r e s controls include a light 
e m i t t i n g d iode that indicates whe the r the 
uni t is operat ional and a test swi tch to 
simulate a p o w e r fa i lure . The emergency 
light w i l l operate f o r at least 90 minutes, as 
required by L'L924. NEC. NFPA 101 Li fe 
Safety Code, and OSHA. Available in t w o 
models, the EI-10 w i t h ' ' 2 -wat t capacity 
and the EI-12 w i t h 36-wat t capacity, the 
emergency lights are recommended f o r 
industr ial co r r idors , stairwells, exits, and 
large open areas. Holophane, Newark , O H . 
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• Commercial interior lighting 
RWL Corpo ra t ion has added the MA series, 
a co l l ec t ion o f chandeliers f o r commerc ia l 
appl icat ions, to its Odyssey I l l u m i n a t i o n 
line o f con temporary in t e r io r l igh t ing . The 
new f ixtures are manufactured o f a lumi­
num in diameters o f 20. 30. and 40 inches 
Both rod supports and chain mount ings 
are available One-piece lenses o f molded 
w h i t e acryl ic d i f fuse the l ight o f incandes­
cent or h igh intensit \ discharge lamps 
The manufacturer provides samples o f 
finishes on request. R W L Corpora t ion . 
New Haven, CT. 
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• Wall sconce 
The G6001 wa l l sconce is part o f the Ba­
roque Co l l ec t ion f r o m Gross Chandelier, 
Made o f f iber glass-re inforced resin, the 
UL-listed sconce measures 16 inches w i d e 
and 10'/.; inches h igh w i t h a 9-inch exten­
sion. It accommodates one 100-watt incan­
descent lamp. Also available is a 24-inch-
wide vers ion o f the same design. Gross 
Chandelier Company, .St. Louis, M O . 
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• Lanterns 
The Carriageway .series f r o m Ligh tway 
Industries features die-cast a luminum 
lanterns in t w o sizes. The post-top lantern 
measures 2 2 V H inches tall and 12 inches 
w i d e . It accommodates a 13- o r 26-watt 
f luorescent l amp or a h igh pressure sodium 
lamp o f 35. 50, or 70 watts. The minia­
ture wa l l -mount lantern measures 16 ' /H 
inches h igh and " inches w i d e f r o m w a l l t o 
outside edge. It is available f o r 5-, 7-, or 9-
wat t f luorescent lamps. 

Both lanterns come w i t h a standard 
black f i n i sh and acryl ic diffu.sers. The 
post- top m o d e l has a d i f fu se r i n a clear 
Flemish design. The min ia ture wa l l -mount 
lantern has a clear pr ismatic d i f f u s e r 
Custom finishes and d i f fu se r colors arc 
opt ions f o r b o t h models. L igh tway Indus­
tries. Valencia. CA. 

Circle 67 

• Low-voltage track lamp 
holder 
The L I •'TO m i c r o lamp holder f r o m Halo 
Light ing incorporates a deeply recessed 
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"'5-watt MR 16 lamp. Created w i t h an 
integral "S-watt transformer, the lamp 
holder w o r k s w i t h a variety o f 12-volt 
MR16 lamps, ranging f r o m 42 wat ts t o "̂ 5 
watts , The uni t measures 4 ' / H inches long 
by 2" /M inches h igh and snaps easily in to 
any standard Halo Power-Trac. 

The L I 7 7 0 accommodates co lor f i l ters 
and accepts a choice o f spread and soft 
focus lenses, w h i c h permi t greater f l c x i b i l 
i ty in l i gh t ing applications. Engineered to 
rotate 358 degrees and to adju.st up to 90 
degrees f r o m hor izon ta l , the lamp holder * 
deeply recessed design ensures f reedom 
f r o m glare and m a x i m u m visual cu to f f . 
The f i x tu r e comes in w h i t e or black w i t h 
MR 16 lamps in a variety o f available beam 
spreads. Halo Ligh t ing . Elk Grove V i l ­
lage. IL . 
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• Metal halide display lighting 
A m e r l u x of fe rs a display l igh t ing system 
f o r 70- and 150-watt double-ended metal 
halide lamps. The f i x t u r e has a focus ing 
ref lec tor o f anodized sp>ecular a luminum 
that adjusts f o r f l o o d - or spot l igh t ing . 
Hous ing components are o f die-cast and 
ex t ruded a l u m i n u m . A l l f ix tures are 
equipped w i t h u l t raviole t i n h i b i t i n g coated 
glass. 

One mode l has an adapter f o r moun t ing 
to one- or three-circuit tracks. A surface-
moun t vers ion has a canopy f o r instal lat ion 
o n ceil ings o r wal ls . B o t h models have 
stirrups f o r swive l adjustment . The f ix tures 
are available in matte black and matte 
w h i t e finishes. Amer lux , West Ca ldwe l l . NJ. 
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• Building control system 
component 
PowerLine Communica t ions has in t ro ­
duced the PCT 6-». w h i c h a l lows exis t ing 
bu i ld ing c o n t r o l systems to use the compa­
ny's carrier con t ro l technology. The PCT 
64 takes digi ta l inputs f r o m an exis t ing 
c o n t r o l system and transmits the data over 
a bui ld ing 's electrical w i r i n g to the compa­
ny's PRS receiver sw i t ch . The product 
makes it possible to add addi t iona l l i g h t i n g 
and H \ A C con t ro l points to an exis t ing 
energy management or bu i ld ing c o n t r o l 
system. 

The PCT 6-4 needs no external contactor 
to c o n t r o l more than 1000 loads w i t h a 
s w i t c h i n g capabil i ty o f up to 20 amperes, 
according to the manufacturer. A heavy-
duty 30-ampere receiver swi tch is also 
available. PowerLine Communica t ions 
Inc. , W i l l i s t o n , V T 
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SERVED UP COLD 
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• Harsh environment 
fluorescent 
Electro Elf's expanded product l ine in ­
cludes a w a t e r p r o o f f luorescent f i x tu r e f o r 
harsh envi ronments . Its al l-polycarbonate 
cons t ruc t ion resists cor ros ion , mak ing it 
suitable f o r applicat ions where in.secti-
cides. pesticides, disinfectants, or o ther 
chemicals are sprayed. The f i x tu r e is avail­
able w i t h a l amp thread base and a '/.--inch 
NPT o r PVC Condulc t moun t ing . The 
f i x t u r e can accommodate or 9-watt 
f luorescent lamps. The manufacturer 
recommends it f o r applicat ions such as 
p o u l t r y and egg p r o d u c t i o n areas, plant 
and f l o w e r p roduc t ion areas, dairy barns, 
and equine foa l ing areas. Electro Elf. Tem­
ple City. CA. 
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• Cedar bollard 
The Pondc l i f f l ighted bo l la rd is a cost-
e f fec t ive alternative to Ryther-Purdy's 
o ther bollards, according to the company 
•Made o f k i ln -d r i ed , laminated Western red 
cedar, w h i c h contains natural preservati \ c 
oils, the bo l la rd has a clear, natural f i n i sh 
that weathers to silver-gray. It has a stan­
dard m o u n t i n g height o f 42 inches above 
grade and is available f o r di rect burial-post 
m o u n t i n g or op t iona l pedestal m o u n t i n g . 
Other heights and finishes are available 
The bo l l a rd is recommended f o r paths and 
wa lkways , patios, and other low- leve l 
l igh t ing applications. It accommodates 60-
watt and l o w e r incandescent sources and 
9-watt f luorescent sources Ryther-Purdy 
Lumber Company. Inc , O l d Saybrook, CT 
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DICHROIC TUNGSTEN HALOGEN LAMPS: 
THE BRIGHT LIGHT HOT PRODUCTS BELONG IN 

WITHOUT THE HEAT 
Lots of hot products that belong in the 

spotlight just can't take the heat. Foods, for 
example, or expensive cosmetics. Even 
some jewelry and furs. 

But now there's KLR from OSRAM — the 
powerful little cold-light reflector halogen 
lamp that reduces heat radiation by as 
much as fwo thirds. 

The ingenious reflector design of our 
dichroic tungsten halogen lamps holds 
the key. Light rays are reflected, but heat 
rays are actually absorbed through the 
back of the lamp. 

Which means that 3,000 K of bright, 
brilliant light can be served up cold, pro­
tecting even your most sensitive products 
from heat, yet bathing them in a warm, eye-
pleasing light that accentuates color. 

And, in all kinds of lighting applications, 
KLR lamps help interior designers create 
the pleasing ambiance of warmth — with­
out turning up the heat. 

Want more information on the hot little 
KLR lamp that really keeps its cool? Call or 
write today; OSRAM Corporation, RO. Box 
7062, Jeanne Drive, Newburgh, NY 12550, 
(914) 564-6300, Toll-Free 800-431-9980, 
Teletex 926467; 12114 Sherman Way, 
North Hollywood, CA 91605, (818) 982-
4723, Toll-Free 800-458-5584 (in So. CA, 
800-247-8675). 

Technology Brought To Light 
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• Cast-iron lamppost 
Spring Ci ty Electrical Manufac tu r ing pro­
duces his tor ical ly accurate cast-iron lamp­
posts Included in the co l l ec t ion is the 
Independence post, w h i c h is •* feet 3 
inches h igh and has a S '/2-inch octagonal 
hase. ( ustom colors are available. Spring 
City Electrical Manufac tur ing Company, 
Spring City. PA. 
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• Metal halide ballast 
The new 71AS880 ballast f o r 2S0-watt 
double-ended metal halide lamps is the 
latest addi t ion to Advance Transformer 's 
line o f ballasts f o r Osram H Q l and Venture 
Pro-Arc lamps. Like o ther ballasts in the 

same l ine, the new ballast features a 120/ 
2 ' dual-voltage input and incorporates 
high-reactance, h igh p o w e r fac tor circuits 
Ballast components inc lude a long- l i fe 
igni ter f o r lamp start-up. Where high 
p o w e r fac tor opera t ion is required, a 
capacitor is also available. Advance Trans­
f o r m e r Co. . Chicago. IL. 
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• Directional beam bollard 
The Castellan i l l umina ted bo l la rd series 
f r o m Gu th Light ing includes square direc­
t iona l beam bol lards f o r IcKaiions w h e r e 
spil l l ight is undesirable. The d i rec t iona l 
beam bollards feature d i rec t iona l d o w n -
light louvers and ref lectors f o r precise 
i l l u m i n a t i o n c o n t r o l in three or ientat ions: 
single lamp, 90-degree double lamp, and 
180-degree double lamp. 

The single-piece cast a l u m i n u m housing 
has a double-baked acryl ic enamel f in i sh 
that resists fad ing , abrasion, and cor ros ion . 
A l l electrical and op t ica l systems are 
m o u n t e d o n a l i f t - o u t tray f o r easy relamp-
ing and maintenance. Available in bronze, 
black, and custom colors , the d i rec t iona l 
beam bollards come in heights f r o m 36 to 
48 inches. They accommodate high pres­
sure .sodium, metal hal ide, and mercury 
vapor lamps in wattages f r o m 3S to 100. 
( i u t h Light ing , St. Louis, .MO 
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• Reflective aluminum sheet 
Alcoa has in t roduced Everbrite, a bright 
d ipped and anodized a luminum sheet f o r 
u.se in r e t r o f i t t i n g f luorescent luminaires 
w i t h .specular reflectors. The h igh ly reflec­
t i v e a l u m i n u m sheet has an image c lar i ty 
exceeding 90 percent, as demonstrated by 
the re f lec t ion o f the crystal bell in the 
pho tograph . The a l u m i n u m sheet resists 
bu rn ing and cor ros ion , accord ing to the 
manufac tu re r Everbr i te is available w i t h 
o r w i t h o u t a protec t ive fllm, in coils or 
sheets, in w i d t h s up to 48 inches, and in 
thicknesses o f .020. .025. and .032 i n c h . 
Alcoa. Davenpor t . l A . 

Circle 76 

• Wall washer 
WPC w a l l washers are the latest addi t ions 
t o the Deluxe Wall-Lite 1 co l l ec t ion f r o m 
Regent L igh t ing . The new luminaires 
feature polycarbonate len.ses and side-
hinged doors , w h i c h makes them suitable 
f o r demanding indus t r ia l and commerc ia l 
applicat ions. They are available w i t h 
ei ther 12()-volt o r 277-vol t ballasts f o r 
medium-base h igh pressure sodium lamps 
i n ' 0 - . 100-, and ISO-watt sizes. Regent 
Light ing Corpora t ion . Bur l i ng ton . NC. 
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• Compact indirect luminaire 
A compact tungsten-halogen indirect 
lumina i re f r o m Ligh t ing Techniques fea­
tures an adjustable ref lector system that 
a l lows users to align projec ted light c u t o f f 
w i t h archi tectural details such as moldings 
and intersections o f ceilings and walls . A 
s l id ing ba f f l e above the l a m p minimizes 
hot spots o n the w a l l . The luminai re ac­
commodates 300- and 500-wat t tungsten-
halogen lamps. L igh t ing Techniques, 
Paramus, NJ. 
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• Designer desk, table lamp 
Gallet d i V iv i e received the 1986 Silver 
Lamp award f r o m French Art is t ic Creat ion 
f o r his I ta l ique desk and table lamp, w h i c h 
is d i s t r ibuted in the Uni ted States by Per­
formance In terna t iona l . The lamp has a 
black pedestal w i t h a bu i l t - in d i m m e r 
s w i t c h . Its 23 ' /2 - inch- long chrome arm 
supports a 50-wat t MR 16 lamp. Per form­
ance In terna t iona l . Inc. , Fort Lauder­
dale. FL, 
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(.reenlee produces the fines! landscape lighting fixtures available. Each fixture is designed 
lo meet the requirements of demanding professionals. Architects, engineers, lighting 
consultants and landscape architects nationwide specify Greenlee with confidence 

bxceplional light control and dependability are standard with each Greenlee fixture. Call 
us for all your landscape lighting needs. 

Greenlee Landscape Lighting 
Dallas, TX 
(214) 484-

1133 

GREENLEE 
i.inilsc-ipp iiqhiinq lor 

Bringing Beauty To Light 
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Sweet's 
16512/GRE 

Buyline 3079 

ENERGY EFFICIENT 

uKrolight 
"ULTRALIGHTluminaires are the ultimate in application for 
medium or low Pay lighting in indoor and semi-exposed areas such 
as parking garages, loading docks, warehouses, stairwells, and 
other similar areas. 

GLOBE ILLUMINATION OOMPANY 
515 W. 178th Street • G a r d e n o , CA 90248 • 213 /321 9000 
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• Direct, indirect lighting 
-Architectural Light ing Systems' luminai re , 
designed by Robert Sonneman. of fe rs b o t h 
lensed d o w n l i g h t i n g and ambient up l igh t -
ing. T w o basic conf igura t ions p rov ide f o r 
ci ther indirect i l l umina t ion or a combina­
t i o n o f di rect and indi rec t i l l u m i n a t i o n . 
The f i x tu r e is available in a w i d e range o f 
colors w i t h custom co lor match ing as an 
o p t i o n . Archi tec tura l Light ing Systems 
Inc. , Tauton. MA. 
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• Wall sconce 
Italian architect Ezio Didone designed the 
Diva w a l l sconce f o r Atelier In ternat ional 
Ligh t ing . T w o semicircular glass d i f fusers 
attach to the luminaire s cast a l u m i n u m 
body. Available in w h i t e or rose, the f r o n t 
panel o f f ros ted , pat terned glass measures 

inches in diameter. The w h i t e tex tured 
rear glass panel measures 12' / j inches in 
diameter. A textured w h i t e enamel back-
plate reflects l ight to the rear. D i f f u s e d 
l ight passes th rough the f r o n t and around 
the t w o f ros ted glass panels. The UL-listed 
w a l l sconce u.ses a single lOO-watt incan­
descent lamp. Atel ier In ternat ional Light­
ing. Long Island City. NY. 
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• Wall bracket 
Boyd Light ing has in t roduced the Pro­
metheus w a l l bracket, designed by archi­
tect Eric Stanton Chan. Sand-cast in brass 
or bronze w i t h sharp, beveled d e f i n i t i o n , 
the w a l l bracket is hand-f inished in p o l ­
ished brass, pol ished bronze, or sand-
etched bronze. Its asymmetrical ref lec tor 
and heat-resistant glass shield direct the 
light o f a 300-watt tungsten halogen lamp. 
The w a l l bracket measures 5 ' / K inches h igh 
and I O ' / H inches w i d e and projects 10 
inches f r o m the w a l l . Its out le t box moun t ­
ing is fastener-free. B o y d Light ing Com­
pany. San Francisco. CA. 
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standard: other choices are red. green, and 
clear backgrounds and green o r w h i t e 
le t ter ing. The sign may be single- or 
double-faced: a r r o w direct ions are r ight , 
l e f t , o r double . Power opt ions are 120-or 
2~"- \ o l t input and DC. York-Lite Elec­
t r o n i c s . Inc. , Aus t in . T X . 
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• Edge-lit exit signs 
The DEE Series AC edge-li i exi t signs f r o m 
York-Lite feature a polished-edge Vu.- inch-
th ick Plexiglas panel w i t h engraved letters 
and d i rec t iona l a r r o w and a beveled, 
brushed stainless steel faceplate. In accord­
ance w i t h L'L and NFPA-101 l i fe .safet\-
standards, the panel has 6- inch-high letters 
and * / i - inch letter spacing. The sign's 
we lded 20-gauge recessed back box has a 
w h i t e enamel f in i sh and an end knockou t . 

Red le t ter ing on a w h i t e background is 

• Outdoor luminaires 
LSI's Ci ta t ion o u t d o o r luminaires w i t h a 
one-piece a l u m i n u m housing have we lded 
corners f o r increa.sed strength, sharp 
appearance, and weather-t ight construc­
t i o n . Designed f o r h igh pressure sod ium, 
super metal halide, metal halide, or deluxe 
mercury vapor lamps, the unit features a 
baked-on p o w d e r coat ing, a porcela in 
lamp socket w i t h spr ing-re inforced con­
tacts, and a h igh p o w e r fac tor ballast f o r 
opera t ion d o w n to minus 20 degrees 
Fahrenheit , T w o re f lec tor styles are avail­
able: a standard Type I I I f o r m e d i u m light 
d i s t r i bu t ion and an op t iona l f o r w a r d 
t h r o w f o r per imeter l i gh t ing . 

The Ci ta t ion series is available in three 
sizes. T h e smallest m o d e l accommodates 
lamps ranging f r o m 50 to 175 watts and 
features a clear flat tempered glass lens. 
The m e d i u m mode l accommodates 250-
and 400-wat t lamps and has three lens 
op t ions — clear f la t tempered glass, clear 
sag tempered glass, and clear d ropped 
acryl ic . The largest mode l is f o r 1000-watt 
lamps and comes w i t h either the clear flat 
or the clear sag tempered glass lens. 

UL-Iisted f o r w e t locations, the l u m i ­
naires have .square poles o f steel or a lumi­
n u m i n 4- . 5-. and 6-inch diameters and 
four bracket m o u n t i n g conf igurat ions . 
Pole heights range f r o m 8 to 39 feet f o r 
steel and 8 to 30 feet f o r a luminum. Light­
ing Systems Inc. , C inc inna t i , O H . 
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• Vaulted ceiling fluorescent 
The .scries VS4 vaulted fluorescent cei l ing 
unit f r o m H.E. Wi l l iams a l lows designers 
lo create a co f fe red ce i l ing effect . The -4-
foot-square unit is designed f o r u.se w i t h a 

NEMA type G ce i l ing system that has maxi­
m u m cross-T dimensions o f 1 inch w i d e 
by 1 '/2 inches high. Installers can remove 
the cross-T between t w o standard 2-foot 

by j - f o o t cei l ing tiles and insert the re­
cessed f i x t u r e w i t h o u t cu t t ing any tiles 
End supports o f co ld - ro l l ed steel ho ld the 
lumina i re and ce i l ing tiles in place at a 
depth o f 6 ' / i inches so that the uni t mount ; 
cleanly in to exis t ing cei l ing systems 

The uni t features a wh i t e baked-enamel 
f in i sh and an ex t ruded clear acryl ic lens 
w i t h a pr ismatic p a i i c r n on sides and 
b o t t o m The unit accommodates one to 
fou r fluorescent lamps A fac tory-ordered 
a i r - rc iurn o p t i o n is available; it elevates 
tiles ^ / K . inch to create a negative static 
pressure p lenum f o r H\'\C systems. The 
vaulted cei l ing unit is suitable f o r inst i tu­
t ions or schools and meets state speciflca-
t ions f o r schools in Florida and o ther 
southern states. H E, \X i l l iams, Inc., Car­
thage, M O , 
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• Compact fluorescent lamp 
The Du lux D is part o f Osram s line o f 
double twin- tube compact fluorescent 
lamps. Its cur\ ed-tube design radiates l ight 
evenly in all d i rect ions The lamp has a 
rated l i fe o f up to 10.000 hours and a 
co lo r temperature o f 2"'00K to emit 
incandescent-like l igh t , accord ing to the 
manufac turer In its base, the Du lux D has 
a bu i l t - in starter and a capacitor that sup­
presses radio-frequency interference. 
Available in 10-, 13-. 18-. and 26-watt 
versions, the lamp is recommended f o r 
recessed d o w n l i g h t s , track lights, table 
lamps, and pendant and w a l l lamps. Osram 
C o r p o r a t i o n . Newburgh . NY. 
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Osram PAR 36 metal ref lec tor halogen 
lamp and requires a remote 12-volt 
t ransformer. Norbert Belfer Light ing , 
Ocean. NJ. 
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• Directional lamp 
The Pr imo S200 high-beam 12-volt halogen 
fixture f r o m Norber t Belfer l ights areas 
that require large pools or t ight beams o f 
i l l u m i n a t i o n . Available in matte black and 
matte w h i t e finishes, the fixture adapts to 
a var ie ty o f m o u n t i n g arrangements, in ­
c lud ing the company's mode l 2S00 race­
w a y The uni t comes supplied w i t h an 

• Shallow HID luminaire 
The I ' l t r a l igh t Series -4100 high intensity 
discharge luminai re f r o m ( i lobe I l lumina­
t i o n is designed fi)r m e d i u m o r l o w bay 
m o u n t i n g heights. The shal low luminai re 
has a gray a l u m i n u m housing, wh i t e a lumi­
n u m reflector , galvanized or zinc-plated 
steel hardware , a medium-base porcelain 
lamp socket, and clo.sed-cell type gaskets. 

T h e ref rac tor features a m i n i p r i s m 
opt ica l system o f acryl ic po lymer or 
impact-resistant, ul t raviolet-stabi l ized 
polycarbonate . Instal lat ion requires no 
disassembly because the fixture is fac tory 
lamped and p r e w i r e d The luminai re s 
design permits qu ick m o u n t i n g and w i r i n g 
on 4-inch-square or octagonal outlet boxes. 
Pendant m o u n t i n g is possible i f an outlet 
box is installed on the condui t . 

The L'l trali te Series ^ 100 luminai re 
measures 11 '/_• inches h igh and U ' / . 
inches in d iameter It is available f o r ~0-, 
100-. and ISO-watt h igh pressure sodium 
lamps and in voltages o f 120 or 2 . I ' L 
listed fi)r damp locations, the luminai re is 
suitable f o r ind (H ) r and semiexposed areas, 
such as pa rk ing garages, loading docks, 
warehouses, and stairwells . Globe I l l u m i ­
nat ion C o m p a n y Gardena. CA. 
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• Wooden ceiling louvers 
The N>X'L w o o d louver ce i l ing system 
f r o m N o r t o n Industries is available in a 
variety o f ha rdwoods , i n c l u d i n g red oak. 
wa lnu t , cherry, and mahogany. Louver 
modules range in size f r o m 2 feet square to 
4 feet .square, w i t h cells in sizes up to 6 
inches .square. The company of fe rs a choice 
o f standard T-bar suspension or a new 
nonmodu la r system. N o r t o n Industries, 
Cleveland. O H , 
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• Status monitor 
Sentry-Lite's emergency-light status m o n i ­
tor senses l o w batteries, disconnected 
batteries, lamp failures, and transfer fa i l ­
ures in such cr i t i ca l l igh t ing units as emer­
gency exi t signs. Every IS seconds, the 
Sentry-Cycle's integrated circuits automati­
cally m o n i t o r all c r i t i ca l func t ions and 
display the results. Sentry-Lite, Rockvi l le 
Centre, N ^ ' 
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• Low-voltage lighting 
The Ray System f r o m Light Solutions is a 
l o w voltage s\ stem that features a f i x tu r e 
w i t h interchangeable barrels. W i t h the 
various barrels, the f i x tu r e can f u n c t i o n as 
a spot l ight , f l o o d l i g h t , projector, w a l l 
washer, or f iber -opt ic i l l u m i n a t o r 

The body of the f i x t u r e has three compo­
nents — a f r o n t barrel , a midbody. and a 
swive l mount — each o f w h i c h is available 
in several interchangeable designs. The 
f i x tu r e accommodates a 2()-watt, 12-volt 
.MR 11 tungsten halogen lamp w i t h a double 
contact base in spot, med ium, or f l o o d 
beam patterns. 

Compat ib le w i t h most track systems, 
the Ray System can also be m o u n t e d on T-
bar ceilings, canopies, or ledges. The 
f i x tu r e is made f r o m hardened solid a lumi­
n u m hars and has a clear anodizcd outer 
f in i sh , (!ustom finishes are available o n 
request. Other components include trans­
formers , a p o w e r s tr ip , a co lor f i l t e r pack, 
and a d i m m e r The Ray System is suitable 
f o r a variety o f applicat ions, i nc lud ing 
theaters, restaurants, museums, stores, 
and residences. Light Solutions. Inc . Los 
.\ngeles. CA. • 
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P.O. B o x 10460 
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Product 
Literature 

• Landscape lighting 
Kim' s 26-page landscape l igh t ing catalog 
features spread lights, path o r border 
l ights, accent l ights, and m i n i f l o o d s . 
Color photographs and pho tomet r i c 
charts accompany descript ions and 
specifications f o r each flxture, K i m 
Light ing . ( ' i t y o f Industry, CA. 
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I 
• Designer lighting 
. \n 84-page catalog features Poulsen s 
l ine o f i n d o o r and o u t d o o r luminaires 
For each flxture, the catalog includes the 
designer's name, technical data, and 
co lor photographs o f representati\ e 
applicat ions Poulsen Light ing I n c , 
.Miami. FL. 
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• Computer mock-ups 
The Peerless L igh t ing Predic t ion Program 
of fers designers compute r mock-ups o f 
l i gh t ing system opt ions . A brochure 
features co lo r photographs o f typ ica l 
mock-ups, an explanat ion o f the process, 
and a request f o r m . Peerless Light ing 
C o r p o r a t i o n . Berkeley. CA, 
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Preaimc-Senang 
Ujthlias diul HVAC Contrallcn 

(ram IC51 

• Lighting, HVAC controls 
A brochure f r o m ICSI prof l les f o u r 
presence-sensing l igh t ing and HVAC 
control lers . The brochure shows typical 
coverage patterns, lists specifications, 
and explains mot ion-sensi t iv i ty adjust­
ments. Internat ional Conservat ion Sys­
tems, Inc. , Aust in , T X . 
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• Energy-efficient floodlights 
Philips of fe rs a brochure on l o w pres>urc 
sod ium, h igh pressure sod ium, and 
quar t / halogen floodlights. It includes 
tables on footcandle selections, l igh t ing 
ic\ cls, and cost savings Nor th American 
Philips L igh t ing Corpo ra t i on , Hights-
t o w n , \ | , 
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• Sharp-cutoff luminaires 
Polyquad sharp-cutoff luminaires o f f e r 
symmetr ica l , asymmetrical , and u ide 
flood d i s i r i h u t i o n patterns A 12-page 
brochure details the luminaires and 
provides o rde r ing i n f o r m a t i o n . Hadco. 
L i t t l c M o w n , PA. 
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• Alabaster, glass fixtures 
.\ b rochure f r o m Lighio l ie r introduces 
three n e w I I U C N o f decorat ive f ix tu res 
The new lines feature alabaster, etched 
glass, and cased opal glass diffusers , . i l l 
accented w ith brass Lightolier, Secau-
cus, N j . 
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• Downlight cylinder 
,\ data sheet highl ights the .Miro-T 
variable-beam metal halide d o w n l i g h t 
cy l inder The sheet includes i n f o r m a t i o n 
o n the d o w n l i g h t s design, standard 
features, dimensions, beam patterns, 
m o u n t i n g applicat ions, and opt ions , 
Mi ro f l ec io r . I n w o o d , 
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• Underwater lighting 
A 2()-page catalog features photos, s p e u h 
cations, and dimensions for Hydrel ' s 
underwater l igh t ing products . Fixtures, 
parts, and accessories f o r foun ta in and 
s w i m m i n g poo l i l l u m i n a t i o n are i n ­
cluded, H v d r e l . Svlmar. CA, 
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• Incandescent downlights 
A brochure details NL (Corporation's line 
o f incandescent d o w n l i g h t s . i nc lud ing 
adjustable flxtures, low-brightness cones 
and baffles, A lamp d o w n l i g h t s . and w a l l 
washers. The b rochure shows a cutaway 
sketch o f each model M . Corpora t ion . 
Cleveland. O H 

Circle 129 

ArchitcaunI Lighiing.Junc 198" 



READER SERVICE C A R D 
JUNE 1987 

THIS C A R D EXPIRES SEPTEMBER 1987 

Do you wish to rece ive (cont inue to rece ive] 
Archi tectura l Lighting? Yes • No • 
Do you now receive? yes • No • 

N a m e 

Title _ 

C o m p a n y 

Business Address 

C i ty _ State/Zip 

This c a r d 
must b e 

c o m p l e t e d 
a n d SIGNED 
in order to 

b e 
p rocessed 

PHONE NO. 

Signatu re _ 

Dote 

A What Is your c o m p a n y / b u s i n e s s type'' 
( C h e c k o n e only) 
1 Afcht lecture 

I i 2 L a n d s c a p e archi tecture 
3 Engineer ing 

G 4. Des ign 
L. 5 Contract ing /bui ld ing 
! : 6 I n d e p e n d e n t consulting 
• 7, University/school 
' 8 G o v e r n m e n t 
• 9. Ubrory 

lO.Other 
( p l e a s e specify) 

B What IS your protession'' 
( C h e c k one only) 

; i 1 Architect 
• 2, L a n d s c a p e archi tect 
1 ; 3. Engineer 
• 4 Lighting des igner 
: 5, Architect /engineer 
( 1 6. Electr ica l eng ineer 
' ' 7. Interior des igner 

8 Confractor /bui iaer 
! , 9. Other 

C What a r e your molor project types'' 
( C h e c k a l l that a p p l y ) 

• 1. C o m m e r c i a l 
' ) 2 Industrial 
C 3. Institutional 
H 4. o t h e r 

( p l e a s e specify) 

D What is your pttatory market^ 
( C h e c k o n e only) 

: 1 New construction 
I i 2 Retrofitting of existing structures 
! J 3. E a u a l emphas i s 

E Do you h a v e the authority to specify 
products u s e d m doylighflng a n d 
e lec tr ica l lighting'' 

L ; 1 Yes 
• 2 No 

F Do you h a v e the authority to 
p u r c h a s e products u s e d In 
dayl lghting a n d e lec tr ica l 
l ighting? 

' 1 Yes 
122. No 

G. Do you h a v e any lighting 
projects that m a y b e 
suitable for publ icat ion in 
Architectural Lighting? 

I i 1. Yes 
I J 2 No 

(p lease speci fy) 

Please send free information on 
items circled below: 

1 
12 
?::. 

34 

4,v 
be, 

5 / 

/ H 

•3 

vs 

.'if. 

'4 

•^ 
47 

^.'^ 

80 

91 

4 

15 
:• 

37 

70 

" ' 

16 

2/ 

s, 

71 

6 

17 

39 

61 

'2 

63 

..: 

7 

73 

5^ 

31 

41 

-2 

74 

20 

31 

42 

;>.: 

97 

•C 

21 

32 

C2: 

76 

H:-

•v.-, 

• • 

22 

33 

44 

55 

77 

3e 

177 178 179 180 

188 189 190 191 

100 101 102 103 104 105 106 107 108 109 110 

111 112 113 114 115 116 117 118 119 120 121 

122 123 124 125 126 127 128 129 130 131 132 

133 134 135 136 137 138 139 140 141 142 143 

144 145 146 147 148 149 150 151 152 153 154 

155 156 157 158 159 160 161 162 163 164 165 

166 167 168 169 170 171 172 173 174 175 176 

181 182 183 184 185 186 187 

192 193 194 195 196 197 198 

199 200 201 202 203 204 205 206 207 208 209 

210 211 212 213 214 215 216 217 218 219 220 

221 222 223 224 225 226 227 228 229 230 231 

232 233 234 235 236 237 238 239 240 241 242 

243 244 245 246 247 248 249 250 251 252 253 

254 265 256 257 258 259 2 6 0 261 262 263 264 

265 266 267 268 269 270 271 272 273 274 275 

I n t e n s i t y of n e e d : 

• i m m e d i a t e Zj Re fe rence Future Purchase 
Wha t d i d you lil<e or dislil<e a b o u t this issue? 

HAVE YOU SIGNED 

AND DATED THIS CARD? 

NO POSTAGE 
NECESSARY 
IF MAILED 

IN THE 
UNITED STATES 

BUSINESS REPLY MAIL 
FIRST CLASS MAIL PERf̂ lT NO. 239, EUGENE. OREGON 97440 

POSTAGE WILL BE PAID BY ADDRESSEE 

C / 0 ASTER PUBLISHING CORP 
PO. BOX 10955 
EUGENE, OR 97440-9895 

l l . l . . l . . . l . l . . l . l . , l l . . l . . l . l . l „ . l . l . . l . l . l 



NO POSTAGE 
NECESSARY 
IF MAILED 

IN THE 
UNITED STATES 

BUSINESS REPLY MAIL 
FIRST CLASS MAIL PERMIT NO. 239, EUGENE, OREGON 97440 

POSTAGE WILL BE PAID BY ADDRESSEE 

CIO ASTER PUBLISHING CORP. 
RO. BOX 10955 
EUGENE, OR 97440-9895 

l l . l . . l . . . l . l . . l . l . . l l l . . . l . l . . l . . l . l . l . . . l . l . . i . l . l 

READER SERVICE C A R D 
JUNE 1987 

THIS C A R D EXPIRES SEPTEMBER 1987 

Do you wish to rece ive (cont inue to receive) 
Arch i tectura l Light ing? Yes • No • 
Do you now r e c e i v e Yes • No • 

N n m f t 

TIt l f t 

C o m p o n y 

r.itY <;tnt«/7ip 

This COrO 
must b e 

c o m p l e t e d 
a n d SIGNED 
in order to 

b e 
p rocessed 

PHONE NO. 

Signatu re _ 

Date 

A. What Is your c o m p a n y / b u s i n e s s type'' 
( C h e c k o n e only) 

• 1. Architecture 
n 2 L a n d s c a p e archi tec ture 
• 3. Engineer ing 
1 4 Des ign 
Z 5 Contract ing /bui ld ing 
Z 6 IndepenOent consulting 
• 7. University/school 
• 8. G o v e r n m e n t 
• 9 Ubrary 
• lO.Othor 

(p lease specify) 

B. What IS your profession? 
( C h e c k one only) 

• 1. Architect 
• 2. L a n d s c a p e archi tect 
• 3. Engineer 
T. 4 Lighting des igner 
• 5. Architect /engineer 
• 6. Electr ica l eng ineer 
• 7. Interior des igner 
1 8 Contractor/bui lder 
• 9. o ther 

C What a r e your mator project types? 
( C h e c k a l l thai app ly ) 

"Z 1 C o m m e r c i a l 
J 2 Industrial 
• 3 Institutional 
• 4 o t h e r 

( p l e a s e speci fy) 

D. What IS your p r i m a r y marker? 
( C h e c k o n e only) 

• 1 . New construction 
.1 2 Retrofitting of existing structures 
U 3. E q u a l emphas i s 

E Do you h a v e the authority to spec i fy 
products used m dayl ighting a n d 
e lec tr ica l lighting'' 

U 1 Yes 
U 2 No 

F Do you h a v e the authority to 
p u r c h a s e products u s e d in 
dayl ighting a n d e lec tr ica l 
l ighting? 

i : 1 Yes 
• 2 No 

G. Do you h a v e any lighting 
projects thai m a y b e 
suitable for publ icat ion m 
Architectural Lighting? 

Z 1 Yes 
C 2 No 

(p lease specify) 

Please send free information on 
itenns circled belov^: 

1 2 3 4 5 - 9 •3 1 1 

12 13 \A 16 17 \-- 19 3 : . 2/ 

23 :i 2': ; c •j: 3^ 3v •SO 3- ^•' 3 3 

3- J 6 37 . '3 3 ; 41 • 44 

46 47 48 49 30 3- 52 33 3 3 z: 

56 b'- 58 69 M ; 62 63 66 

-,- 70 71 73 74 75 77 

:r 79 •if; - • - • • 84 85 -7 3 -

>•:> 91 v : 93 94 95 96 -/! 98 <• 

1Q0 102 103 104 105 • 3 ' . 107 108 109 110 

1 1 1 • 1 1 3 114 115 V t , 117 1 1 8 119 120 121 

122 •ii 124 125 126 127 128 129 130 131 • 3 / 

v',-.. • 135 136 1 : • 138 139 140 141 142 143 

146 147 150 1 5 1 152 ' -3 154 

156 157 1 5 8 159 160 161 162 163 164 •'3 

166 167 168 169 170 171 172 173 174 175 176 

177 178 179 180 181 182 183 184 185 186 187 

189 190 191 193 194 195 196 ' r 

199 200 201 202 - • ' 204 205 206 207 33' f t 209 

210 211 212 213 215 216 217 218 220 

222 223 224 J.:- 226 227 228 229 330 231 

232 233 234 235 .'.:( 237 238 239 240 241 242 

•• 244 245 246 247 248 249 250 251 V,/ 253 

255 256 257 258 259 260 261 262 263 264 

266 267 266 269 270 271 272 273 274 275 

Intensity of n e e d : 
" I m m e d i a t e Z Re fe rence Future Purchase 

Wha t d i d y o u like or disl ike a b o u t this issue'' 

HAVE YOU SIGNED 

AND DATED THIS CARD? 



• Retrofit reflector 
A fo lder explains the Light A m p l i f y i n g 
Specular Rellector (LASR) f r o m M a x i m u m 
Technology and Wellmade Metal Prod­
ucts. The ref lector a l lows users to reduce 
the numher o f lamps i n a f ix tu re . Maxi ­
m u m Technology and Wellmade Metal 
Products. Brishane. C.\ 
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• Linear slide dimmer 
Lutron's lOOO-watt Skylark linear slide 
d i m m e r f o r incandescent l i gh t ing is 
compai ih ic w i t h other controls in the 
Skylark series A data sheet descrihes 
a\ ailahle opt ions and installation proce­
dures l .u t ron Electronics Co. . Inc . . 
( ioopersburg. PA. 
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The Speed of • Industrial track lighting 
>X'iremold's Chan-l.-NX'ire industr ial track 
l igh t ing system of fe r s an al ternative to 
standard pipe and hox l igh t ing systems. 
A brochure illustrates applicat ions, de­
scribes instal lat ion, and lists specifica­
t ions and system components . The >X ire-
m o l d Company. West H a r t f o r d . CT. 
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• Lighting standards 
The Vic tor ian 1900 co l lec t ion is a line o f 
cen t r i fuga l ly cast, prestressed concrete 
reproduct ions o f designs f r o m the past. 
A brochure shows luminaires, poles and 
available finishes in co lor ( entrecon 
Inc . H\ erett . >XA 
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INTRODUCING THE SECOND 
GENERATION LINE VOLTAGE 
MR16 LAMP ^ 

This new state-of-the-art lamp works off any standard 120 volt line, 
without needing an adapter. Just screw it directly into your fixture. It 
offers an improved reflector design and a sharper beam pattern. The 
new reflector design transmits a pure, white beam of 
visable light forward and heat backward. 

So. why buy an intermediate base JDR and an 
adapter, when you can have this new line voltage 
MR16 that needs no adapter. Call or write 
Aamsco Lighting. P.O. Box 15119j 
Jersey City, NJ 07305 / Phone 
(201) 434-0722 for more 
information. 

Clip on lens recommended. 

Circle 24 ArchiicciuralLi|{luin|i,Junc 198' 



• Retrofit reflector 
Braver Light ing has in t roduced the 90 
Plus/FL. a faceted re t ro f i t reHector f o r 
l luorescent t ro l fe rs . A hrochure descrih-
ing the re f lec tor includes dimensions, 
m o u n t i n g opt ions , pho tome t r i c charts, 
and general specifications Bra\ er Light­
ing Inc . San Rafael. C\. 
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'5' I 

SylvaniaMelalaicand 
Sop«Motelarc 
•,V:.t..i I. .in.pr. 

• Indoor lighting 
Alkco s new 22-page condensed catalog 
displays a variety o f l i gh t ing systems, 
inc lud ing a new recessed track l igh t ing 
•system The catalog contains appl ica t ion 
photos, pho tomet r i c data, and a list o f 
accessories A l k i o , l -ranklin Park. IL . 
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• Rope liglits 
(^omet-lites are extendahle, ' / j - i n c h -
diameter chasing rope lights that are 
availahle in 16- and 24-foot lengths w i t h 
six l amp co lo r op t ions . A data sheet 
descrihes specif ications and accessories. 
Nat ional Lamp Lantern Company. 
Dallas. T X . 
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• Track lighting 
Marco's 36-page track l igh t ing catalog 
presents a complete l ine o f incandescent. 
MR 16. and low -voltage luminaires, 
single and t r ip le c i rcui t tracks, and acces­
sories It includes seven pages o f photo­
metr ic charts f o r lamps Marco Light ing . 
Los Angeles. CA. 
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• Metal halide lamps 
A 16-page guide f r o m dTE/Sylvania 
provides product i n f o r m a t i o n and specifi­
cations f o r Metalarc and Super Metalarc 
metal halide lamps (Charts ou t l ine physi­
cal, e lectr ical , and pho tome t r i c character­
istics o f the lamps. GTK/Sylvania. Dan-
vers. MA. 
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• Wall sconces 
A hrochure f r o m Visa Light ing features 
hrass and glass w all sconces i n se\ en 
styles. The hrochure includes i n f o r m a t i o n 
ahout dimensions, l amping requirements, 
and standard finishes. Visa Light ing . 
M i l w aukee. \X I 
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• Poles 
A hrochure descrihes the p roduc t ion 
process and the advantages o f Sherman s 
cen t r i fuga l ly cast f i her-re in fo rced com­
posite poles The \ are a\ ailahle in a 
v ariety o f colors and in lengths up to -JS 
feet. Sherman Hngineered Fiherglass 
Products. B i rmingham. AL 
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BUTMOBOOY'SHOML 

• Lighting collection 
K o c h Low y 's co l l ec t ion o f new prod­
ucts includes f l o o r lamps, desk o r tahle 
lamps, pendants, and wal l sconces, A 
c o l o r catalog features photographs o f 
each f i x t u r e , names o f designers, and 
l amping rec|uiremenis K o c h + Low y. 
Long Island ( i i ty . NY. 

Circle 141 

• Optical reflector 
Optical ref lectors f r o m j K Reflective 
Systems al low u.sers t o reduce the numher 
o f lamps in a space and maintain current 
l i gh t ing levels, accord ing t o a data sheet 
JK Reflective Systems. d i \ ision o f Al 
Kramp Specialties, Stockton,CA, 

Circle 142 

• Motion sensors 
H-.MOSS m o t i o n s w i t c h i n g systems con­
t r o l l igh t ing w i t h an in f ra red sen.sor. A 
h rochure contains a chart o f estimated 
cost savings and i n f o r m a t i o n on system 
placement, selection, opera t ion , installa 
t i o n . and opt ions Muhhell incorpora ted . 
W i r i n g Device D i v i s i o n . Br idgepor t . CT.I 

Circle 143 
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Calendar 
June 15-19 , 1987 

June 17, 1987 

June 19-22 , 1987 

June 2 2 - 2 4 . 1 9 8 7 

June 2 3 - 2 4 , 1987 

FundamentaLs I , shor i course. 
Genera l Electr ic L i g h t i n g Ins t i tu te . 
C leve land . T h e course covers 
basic aspects o f i n d o o r c o m m e r c i a l 
and indus t r i a l l i g h t i n g . Repeats 
Sep tember U - 18. O c t o b e r 26-.SO. 
and N o v e m b e r 3()- I>ecember t 
Early reg is t ra t ion is r e c o m m e n d e d . 
Con tac t : Janet A l l e n , Registrar, GE 
L i g h t i n g Ins t i tu te . Nela Park. Cleve­
land , O H 44 1 12. ( 2 1 6 ) 2 6 0 - 2 6 1 4 . 

June 2 9 - J u l y 1, 1987 

Battery Park City: A walking tour. 
Designers L i g h t i n g F o r u m event . 
N e w York C i t y L i g h t i n g designer 
Robert Prouse o f Jules Fisher/Paul 
.Marantz. Inc . . w i l l lead the t ou r 
Contac t : Louis Baldinger & Sons. 
Inc . , 19-02 Stein w a y Street. Asto 
ria . N Y 11105, ( " I H ) 204-S-()(). 

Architecture '87: Fact, Future + 
Fantasy, .\\.\ na t iona l c o n v e n t i o n 
. ind design e x p o s i t i o n , O r l a n d o , 
PL. Con tac t : Ke tch ie Brassel. 
A m e r i c a n Ins t i tu te o f Arch i tec t s . 
173s N e w York Avenue, N .W, , 
W a s h i n g t o n . D C 20006 . (202) 
626-^.-S96. 

Electr ical contractors lighting 
conference, Genera l Electr ic Light­
ing Ins t i tu te . C l eve l and . T h e con­
ference is f o r o w n e r s , managers, 
engineers, l i g h t i n g specialists, and 
sales pe r sonne l in electr ical c o n 
t r ac t ing businesses, b o t h expe r i 
enced a n d n e w c o m e r s . Repeals 
D e c e m b e r 7 - 9 . 1987. Contac t : 
Janet A l l e n . Registrar. GE L i g h t i n g 
Ins t i tu te . Nela Park, Cleve land , 
O H 4 4 l 1 2 . ( 2 1 6 ) 2 6 6 - 2 6 1 4 . 

Central Texas Lighting Expo '87, 
S t o u f f e r A u s t i n H o t e l . A u s t i n . T X . 
Sponsored b y the local lES o f 
Aus t in and the L o w e r C o l o r a d o 
River .Authori ty , t he e x p o s i t i o n 
w i l l I c i i iu re l i g h t i n g p roduc t s f r o m 
m o r e than 100 e x h i b i t o r s . T h e 
f r ee t w o - d a y even t f o r archi tects , 
engineers, i n t e r i o r designers, and 
o thers interested in the Held is 
o p e n t o the p u b l i c . Con tac t : J u d y 
James, ( 5 1 2 ) 4 7 3 - 3 5 7 0 , 

J u l y 12-16 , 1987 

Ju ly 2 2 - 2 5 , 1987 

Ju ly 2 7 - 2 9 , 1987 

August 2 -6 . 1987 

August 6, 1987 

Lighting workshop for college and 
univers i ty professors . Genera l 
Electr ic L i g h t i n g Ins t i tu te , C l e \ e 
l and . Professors a n d in s t ruc to r s 
w ho teai h l i g h t i n g app l ica t ions , 
a rch i t ec tu re , eng inee r ing , o r in te­
r i o r design are i n v i t e d to e n r o l l 
f r ee o f charge. Contac t : Janet 
A l l e n . Registrar, GE L i g h t i n g In s l i 
tu ie , Nela Park, C leve land , O H 
4 4 l 1 2 , ( 2 1 6 ) 2 6 6 - 2 6 1 4 . 

Solar '87. c o n f e r e n c e and e x h i b i ­
t i o n . Po r t l and . OR. T h e annual 
m e e t i n g o f the .American Solar 
Energy Socie ty w i l l be he l t l i n 
c o n j u n c t i o n w i t h the socie ty s 
12th annua l passive solar energy 
c o n f e r e n c e and e x h i b i t i o n . Local 
o rgan iza t ions w i l l g i \ e w o r k s h o p s 
o n July I " . Con tac t : Susie Burley. 
ASES. '203() | - I h Street. Bouldei^. 
C O 8 O 3 0 2 , (.3().-^)443-.-M.-^0. 

Pursuit of Perfect ion. .Xmerican 
Socie ty o f I n t e r i o r Designers na­
t iona l c o n f e r e n c e and i n t e r n a t i o n : 
e x p o s i t i o n . T o r o n t o . Canada. 
Contac t : ASID C o n f e r e n c e , c/o 
(Congress Canada. I I 1 R i c h m o n d 
Street West. Suite 808 . T o r o n t o . 
O n t a r i o . Canada M 5 H 2 G 4 , (4 1(>) 
860-1 " " 2 . 

Basics of Lighting Institute, sh( )rt 
course , I n d e p e n t l e n i Testing Labo­
ratories. B o u l d e r T h e ins t i tu te is 
des igned t o i n t r o d u c e beginners 
to the technica l side o f l i g h t i n g 
Con tac t : I n d e p e n d e n t Test ing 
Laborator ies , Inc . . 3.-^86 L o n g h o r n 
Road, Boulder . C O 80302. (303) 
442-1255. 

l E S annual conference. .Vlarrioii 
Camelback I n n . .Scottsdale, AZ. 
Contac t : C i n d i A l i i e r i , I l l u m i n a t i n g 
Eng inee r ing Socie ty o f N o r t h 
Amer ica , 345 East 4 ' ' t h .Street, 
N e w York , NY l O O l " . (212) 
- 0 5 - - 2 6 9 . 

l E S daylighting workshop, M a r r i o t t 
Camelback I n n , ,Scott.sdale. A Z 
The one-day w o r k s h o p w i l l cov cr 
p r e d i c t i o n and ca l cu la t ion o f 
t i a y l i g h t i n g . Con tac t : c : indi A l t i e r i . 
(212) "()=;-~2W • 
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Manufacturer Credits 
.\urscs. (UKIOVS MppUin surlier}-unit 
li^htin^ (Department o f Sut>;cT\'. ( londel l 
McnK)rial Hospital, Libcrt>A ilJc. Illinois). 
I ip l i j i l i t sconce w i t h glxss lens: V i sa . 
lUngsten halogen down l igh t : K u r t Versen . 
F.xiunination light: Hospi ta l Systems Inc . 
I nt lercounter l i g l i i : A l k c o . Nursing station 
upligl i t : A l k c o . (Corridor lighting: L a m Inc . 
Surger. corr idor l ight ing: L i t econtro l . 

I'f'ilotyiK' demonstrates fx )ssihilities for 
niodiiUir ivork stations (Tensil Lighting 
l-!n\ i ronmei i i ) Custom luminaircs: 
S u n a r H a u s e r m a n I n c . Strip f o r compac t 
tluorestent hallast and sockets: N o r b c r t 
Belfer. W i n g imd canopy elemciits: E u ­
r e k a ! d iv i s ion o f J o h n s o n C a m p i n g 
Inc . l 'hunepr(M)f c;ilendered ny lon faliric: 
B l a n k Texti les. 

Lighting repeals tones of cool bronze, 

ii ann copper {.\ilx> sculpture : ind Interna­

tional Building lobhy RcKkefeller Center 

New ^brk City) Custom met;il halide 

fixtures: S terner Light ing Systems . 

Custom high pressure sodium fixtures. 

K l i e g l B r o t h e r s Light ing. Lamps: G e n ­

e r a l E l e c t r i c . Lumin;iire design: L ight ing 

b y F e d e r 

Daylight ing analysis critical for successful 
atrium design (Hyatt Regenc)-. dreenw ich, 
Connecticut). Main skylight: F i s h e r Sky­
light. I 'erimeter .sk> liglits: Wasco. 

I X ) 1 : 1 IB : l o r i n f o m i a l i o n , wri te to 

Kathy F.llington. Bui lding Hnerg\ Systems 

Program, Bui ld ing 9 ( ) , Room i " , | j w -

rence Berkeley Laboratory, I niversit\ o f 

California, Berkele\ ( ; , \ ' ) r 2 ( ) . 

Superlite 1 .<K): For in fonna t ion , wr i t e to 

.Vlichael VC ilde, \X indo\ \ s ;md l)a\ l ig l i l ing 

Croup , Building 9<). R(K)m 3 1 1 1 , Lawrence 

Berkelev Laboraton,, r n i \ ersity o f (;alil()r-

nia, Berkeley CA 9-4"20 

Pty>grammed lighting im/x/rtant ingredi­
ent in restaurant (Cireenwixxl Cri l le , 
lenkintow n. Pennsylvania), Custom ch:ui-
del ier sconces, disk light, bar lamps: R a y 
K i n g . As \mmet r ic reflector fixtures: 
R a m b u s c h . 6-inch apemire downl ig l i t s 
K u r t Versen. Low-voltage adjustable 
dow nliglits: O m e g a . Reces,sed adjastal-)le 
downl ig l i t s : C a p r i . Track lighting: C a p r i . 
Rt i cssed wal l washers: O m e g a . PencUint-
i i i o i i n i Miigle-lamp fixtures: Atel ier. 
Rei epiacle strip: W i r e m o l d . Stained glass 
w i n d o w : R a y K i n g . IX-sk task himp: 
A r t e m i d e . 

Advertiser 
Index Aam.sco L i g h t i n g , Inc 6 " 

A l c o a IS 
A l k c o .Manufac tu r ing C o 7 
A m e r l u x 71 
Aster Services D e p a r t m e n t 8, 61 
C i t y L igh ts 61 
Kl l ip t i pa r . Inc 4 
( i l o b e I l l u m i n a t i o n 57 
d r e e n l e e Landscape L i g h t i n g S"" 
H o l o p h a n e / D i v i s i o n o f 

M a n v i l l e C o r p o r a t i o n 1"" 
l l y d r e l C o r p o r a t i o n H 
| K Re f l ec t i ve Systems -4 
l . i g h t o l i e r . 1 1 - 1 . ^ 

M a s t e r - D i m 6 3 
O s r a m C o r p o r a t i o n S 4 - S 5 
Pan Paci f ic L i g h t i n g E x p o 19 
Poulsen L i g h t i n g 3 1 
Prescol i te C o n t r o l s 5 3 
Progress L i g h t i n g 3 
Roberts Step-Lite Systems » 3 
R W L C o r p o r a t i o n 9 
R y t h e r - P u r d y L u m b e r C o m p a n y 5 
Sentry Elec t r ic C o r p o r a t i o n 10 
Sy lvan Designs. Inc 10 
T r i m b l e H o u s e C o r p o r a t i o n 72 
Venture L i g h t i n g I n t e r n a t i o n a l 2 
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