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andscapes by their very nature are always changing. Unlike architectural remains, which are static,

landscapes undergo constant alterations, even when they are intact. Erosion and neglect modify land forms; plants

as they grow affect the appearance of an area and finally transform it. It is important to remember when planning

a restoration that a landscape or garden will have already gone through a series of changes, and that these

changes can accentuate the challenge of bringing a historic landscape “back to life.” The same ethic that steers

curators away from the “stuffed and mounted” period room also applies to historic landscapes and gardens.
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Curators at many historic sites, such as Colonial
Williamsburg, Monticello, and the Jourdan-Bachman
Pioneer Farm, recognize that history is interpreted as
much through how we have used the land as through
the battles we fought and the buildings we erected.
Any historical society can and should consider the
potential of recreating historic landscapes and gar-
dens in inter-
preting history
to visitors. In
fact, a historic
landscape need
not be associat-
ed with an
architectural
monument or a
large and well-
staffed organi-
zation.
Whether a
domestic yard,
a park, or a
rural ceme-
tery, the landscape may be just as educational as
buildings and their furnishings. The procedures dis-
cussed in this leaflet will help you portray developing
attitudes toward the land and to show what role it has
played at different times and places.

SURVEY EXISTING CONDITIONS

The first step in landscape restoration is careful
examination and recording of the site as it currently
exists. Creating “as-found” drawings, akin to measured
“as-built” drawings of historic buildings, is crucial to
the process. Not only will the site have an effective doc-
ument to work from, but future curators will have a
record of what was done and when. These drawings
should include current plans and photographs of condi-
tions at the site. Survey the entire area, indicating the
contour lines—two-foot intervals are sufficient—with
spot elevations around buildings and key features such
as large trees.

These drawings should also include the location of
shrubs, hedges, flower beds, turf grass areas, water
features, walkways and paved areas, and retaining
walls. Indicate accessory structures as well as main
buildings. Features such as telephone, water, and
sewer lines, and other utilities should be noted on the
plan. An accurate record of existing utilities is impor-
tant to operational aspects of the restoration. Their
location could be critical in deciding what to restore

and how to phase the total restoration.
Detailed plans showing especially important areas may

be necessary. For example, where an elaborate garden
existed, a separate plan showing the layout on a larger
scale is useful. A plant list keyed to the overall plan, giv-
ing both common and botanical names, should be includ-
ed. Measured drawings of architectural details that relate
to the landscape, such as trellises, fences, and gazebos,
can also be helpful. Paint remains and other features that
are still identifiable should be noted on these drawings.

Photographic documentation is basic in recording
the as-found condition. Views from a second-story win-
dow or a tall tree can provide a birds eye perspective of
the landscape areas. Photographs of details and acces-
sory structures are good supplements to measured
drawings. Color film can help distinguish between plant
materials that might not be identifiable in gray tones,
while black and white film helps bring out shapes and
textures that otherwise might be lost in a sea of green.

Never clean up the site before as-found drawings
have been made. Tidying up often results in losing
valuable information. Vestiges of old features can pro-
vide important clues. Limit any early maintenance to
picking up litter and to maintaining the existing fabric
of plant material and structures on the site.

As-found surveys can vary from elaborate architec-
tural blueprints to simple sketches, depending on the
site’s resources. The process of accurately recording
specific details as fully as your knowledge will permit is
far more important that how your end product looks. It
is the care you take at the early stages that counts.

HISTORICAL RESEARCH

Accurate historical research is of paramount impor-
tance in implementing a restoration. The same care
and consideration should be given to the landscape and
plantings as is given to the interior of a historic house.
The physical aspects of the site as well as how it was
used, and by whom, must be studied. If your site is a
historic home, attention must be paid to the lives of
family members and their use of the site. If the site was
a fort, what sort of activities occurred on the grounds?
Did the soldiers raise crops? Were there parade
grounds? Where were livestock kept? Farm sites
require an understanding of agricultural systems of the
time, methods of homesteading, which crops were
grown, what animals were raised, and methods for pro-
cessing, storing, and trading farm products. Although
this “how” and “by whom” research may seem obvious,
it is a slow and generally tedious process of unearthing
primary evidence.
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Sources such
as diaries, mis-
cellaneous pri-
vate papers, let-
ters, sketch-
plans, travelers’
reports, and
early books and
periodicals may
contain clues
on the original
form and fabric
of the historic
landscape. Also
of use are
inventories of
goods bought

and sold, period cookbooks—especially if regional—
and archaeological records of nearby areas (if not the
site itself). Period accounts of gardening, how-to books
and periodicals, and visual images such as paintings or
engravings can also be of assistance.

An effective approach to take if research is being done
by volunteers is to work in groups, each responsible for
a certain area of study. One group may agree to study
newspapers and other printed publications, while anoth-
er may tackle Department of Agriculture documents and
private papers. In documentary research, the best atti-
tude is “don’t believe it until you find a primary source.” 

STRUCTURAL RESEARCH 

Archaeological investigation is also important in
authentically restoring a once-extant landscape. For
example, at the Eleutherian Mills garden site in
Wilmington, Delaware, an archaeological excavation
added surviving evidence to meager documentary
material. A stone-walled well and a cold frame in addi-
tion to the greenhouse complex were unearthed.
Traces of all former garden paths could be discerned
from a high tree adjoining the garden area.

Sites whose grounds do not include elaborate gar-
dens with walls and structural foundations may not
merit an extensive archaeological program. A good
deal of information can be discovered, however,
through ground penetrating radar as well as a tech-
nique known as landscape archaeology. The technique
combines documentary research with field work,
although no digging is actually done. Vegetative evi-
dence and other signs of human occupancy such as
fence lines, earth mounding, and path and road out-
lines provide clues to property layout.

Vegetative evidence, unless someone has used a bull-
dozer on the site, is especially revealing. It requires
keen observation and the ability to recognize types of
plant material. For example, large clones of common
lilac are a sure indication of former habitation. Day lily
(Hemerocallis fulva) is another. Among the exotic
plants that persist long after a site has been abandoned
are peonies, tulips, and narcissuses. Other indicators
include Norway spruce, black locust, Lombardy poplar,
and in certain regions Osage orange.

The placement of plants is another clear signal of
human occupancy. Native sugar maples do not grow
naturally in straight lines, evenly spaced twenty five to
thirty feet apart. Trees of the same size or clumped in
an unnatural way indicate a possible planting program
and some attempt at landscaping. Sometimes custom
dictated where particular plants should be placed. In
Upper Canada, for example, peonies were always in the
back yard. Similarly, lilacs became almost synonymous
with outhouses in certain areas, and lily-of-the-valley
with the north wall of the house.

The location and orientation of a vegetable garden
can often be determined by persistent plants, such as
rhubarb and
asparagus.
Domestic fruits
such as apples
and raspberries
persist for a
long time with-
out tending.
Burdock grows
abundantly in
rich soil, indi-
cating a possi-
ble barnyard
area. The pres-
ence of stones
and rocks
sometimes suggests the remains of a fence line. In
other areas plants and trees such as hawthorn, wild
grape, Eastern Red Cedar, and chokecherry were fre-
quently part of a fence row. Often, a scar ringing a tree
trunk indicates where a fence once girdled it.

Plants can provide authentic materials for the
restoration as well as indicating occupancy. It is like
finding the original planting plan along with the plants.
The gnarled old apple tree, just barely alive with one
green branch, can provide old-variety grafting material
on new root stock. Often these remnants of the original
landscape are lost, however, by the well-intentioned
person who just wanted to clean up the site.
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PROPOSALS AND PLANS

Once the as-found drawings have been completed
and the site has a substantial amount of primary evi-
dence—research is never finished—the site will have
a fairly clear picture of the original appearance as well
as how the grounds were used during various periods.
This is where some of the most difficult work begins.
Choosing a period for interpretation, and the related
decisions that this involves, can bring up contentious
issues. This is where it pays for staff and the public to
understand the site’s mission as well as the purpose
for the overall restoration.

Questions to address include: How much of the
existing fabric is original? How much of the current
site is the organization willing to alter? What are the
public’s perceptions of the site and how will restora-
tion plans alter those perceptions?

Progressing from research to implementation may
seem easy, but the truth is that most of us have con-
nections to specific landscapes. On the part of the
community,
these connec-
tions may be
quite emotion-
al. For exam-
ple, will your
site eliminate
popular—albeit
inaccurate—
features during
the reconstruc-
tion? How will
this be
explained to
the public?
Would the site
destroy a well-
documented
nineteenth-century landscape with a good portion
extant in order to reconstruct a hypothetical herb gar-
den from an earlier period? Clearly, the organization
needs to develop an easily understandable rationale
for what will or will not be acceptable as part of the
reconstruction.

Landscape and architectural dates do not need to be
identical. While architectural elements may have
remained consistent over the course of decades, a
landscape or garden is a modified ecosystem where
controlled succession was constantly taking place.
Much like interior furnishings, landscapes and gar-
dens were more likely to be affected by aesthetic

trends than were buildings and other structures. 
The same principles of interpretation that curators 
use to interpret buildings as they were used by vari-
ous occupants also apply to gardens. Their appear-
ance and use changed quickly according to the occu-
pant’s aesthetic tastes and culinary needs as well as
outside market forces.

Plant growth in time affects and finally transforms
the appearance of an area. Thus, the cut-off date is
often determined by the character and pattern of the
landscape rather than by a fixed form, as in architec-
ture. During the planning process, staff should con-
sider carefully the historical relationship between the
buildings and the nature of the extant landscaping.

A recurring problem in landscape restoration, for
example, is whether or not to remove mature trees
planted later than the selected terminal date, or
which, through lack of maintenance, no longer exhibit
their intended form. There is no patent answer.
Usually, if the material reflects the character and pat-
tern of the landscape, it should be preserved. But
make each decision on an individual basis.

The location of contemporary facilities associated
with the landscape must be considered. Take particu-
lar care to estimate how much parking will be needed
and where it will be located. Take into account how
services such as electricity, telephone, and water will
be brought to the site. Outdoor furniture, benches,
waste disposal units, directional signs, and lighting
should also be reviewed.

Controlling visitor use can be a major problem.
Grounds originally designed for use by five or six per-
sons may be expected to absorb hundreds. You may
require design solutions that are not historical. Where
the scale is such that too many people will destroy the
intimacy of the grounds, give serious consideration to
limiting visitation or excluding visitors from certain
areas of the site.

Many projects fall short by over-emphasizing a gar-
den when, in fact, the open spaces tell more about the
persons who lived there. Unless the house was a for-
mal mansion, research usually turns up scanty infor-
mation about garden layout. The average landscape
was arranged for utility and convenience rather than
pure aesthetics. Look for such things as the woodpile
and chopping block, outhouse, ash pit, well, chicken
yard, cold frame, and orchard to understand this earli-
er way of life. Remember that the garden and plant
materials are only elements of the restoration.
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PLANT MATERIALS

Prepare a preliminary planting scheme along with
the layout. Express the ideal in this plan. If it is not
possible to obtain certain plants, you can then look for
substitutes. If the organization’s staff is not familiar
with period design, a landscape architect or restora-
tion specialist can be of invaluable assistance, espe-

cially if the
research phase
has not provid-
ed enough 
evidence from
the site.

Begin a pro-
gram of
research and
acquisition of
plant material
once a terminal
date has been
selected. This
will involve
locating and
propagating
plants appropri-
ate to the peri-
od and region.
A difficulty in

researching and in restoring early landscapes is the
fact that plants, unlike furniture, do not live on indefi-
nitely, particularly when neglected. Also, plant vari-
eties often naturally cross pollinate, and many appear
later in different forms and under different names.
Most heirloom varieties can, however, be located. The
secret to successful period landscape planting is per-
severance and continual searching.

A certain amount of material may be located through
the landscape archeological program. Do not limit
yourself to the site. Seeds, roots, and cuttings can be
obtained from old private gardens, graveyards, and
rural areas where plant material has escaped. A num-
ber of commercial nurseries specialize in indigenous
and heirloom varieties, and many restored sites trade
and sell period seeds and cuttings. See the enclosed
plant resource guide for assistance.

Botanic gardens, agricultural colleges, and the agri-
cultural extension service have experts who will aid in
identifying plants, give information on their propaga-
tion and maintenance, and do soil testing. They also
have good reference libraries for research purposes.
Local garden or horticultural societies can possibly pro-

vide expertise and manpower in searching out materi-
als. Master Gardener programs run through county
extension services require members to complete volun-
teer hours each year. Do not overlook their assistance
and cooperation.

Very early in the restoration project, while research
is underway, you may want to establish an in-house
nursery. It does not need to be a large area, but should
be well-organized along the lines of a professional nurs-
ery, with all material located and cataloged. A nursery
will allow you to receive, propagate, and properly main-
tain plant material as it is acquired. This is particularly
advantageous if the restoration project involves site
changes. Material displaced during the restoration
process will be preserved. By caring for a large quanti-
ty of material in a small area, you can also cut down on
maintenance costs. Most important, material is
acquired when available, and where large quantities are
required these can be propagated from a few cuttings.

THE RESTORATION PROGRAM

Restoration work builds on the research and estab-
lished plans. Based on the proposal and the cost esti-
mates, working drawings or computer-generated plans
are prepared. From these drawings landscape con-
struction will be carried out. The actual construction
should be under the technical direction of one person
who is experienced in working with landscape contrac-
tors. This person will work with the landscape contrac-
tor, supervising construction and use of proper materi-
als. It is imperative for this person to ensure that work-
ing drawings are followed and existing landscape fea-
tures are not damaged during construction.

If budgetary considerations are paramount, estab-
lish a phased
program in
which con-
struction takes
place over sev-
eral years and
costs are
spread out.
This phased
project can be
handled in sev-
eral ways. For
example, a site
may decide to
restore the
kitchen garden
and house-
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related plantings in year one, agricultural farmland in
year two, and a pleasure garden in year three or four.
Another approach is to plant all major trees and
shrubs in early phases—giving them time to establish
and grow—as well as major physical structures such
as walkways or walls, with primary perennials in the
middle phase, and lesser perennials or annuals in final
phase. This extended planting, while not instant grati-
fication, can provide excellent opportunities to
increase visitation, volunteerism, and much-needed
fundraising throughout the project.

MAINTENANCE

Maintenance is a vital part of the restoration and
interpretation. A landscape restoration is dependent of
the ongoing maintenance it receives. A point of inter-
pretation is who originally did the maintenance? While
most restored gardens are interpreted from the plea-
sure point of view, a new restoration also opens up
new opportunities to address labor issues, household
hierarchy, and gender-based roles. Prepare guidelines
on all aspects of maintenance, including the types and
location of annuals to be planted each year; a schedule
of care for site structures; length and regularity of
grass cutting; what to do about weeds; what to do
about bugs; and interpretive information on historical
use and maintenance of the area.

Options for maintenance include hiring full or part-
time staff, working with volunteers to augment main-
tenance staff, and contracting with an outside maine-
nance provider. Anyone involved with the landscape
maintenance should be well trained and familiar with
the maintenance plan. At times both economics and
staff considerations require that modern machinery
be used to maintain the landscape. Arrange to use
such equipment after hours, as it adds nothing to the
restoration, and can be confusing—if not annoying—
to visitors.

Restoring a historic landscape is a rewarding project
that provides history organizations with opportunities
to strengthen site interpretation. With sound research
and good planning, it can be a positive experience that
not only enhances the site’s relevance within the his-
torical field, but within the community as well.

RESOURCES FOR INFORMATION

Abundant Life Seed Foundation
PO Box 772
Port Townsend,WA 98368
Non-profit preservation project that operates the World Seed
Fund. Members receive seed catalog and periodic newsletter.

Alliance for Historic Landscape Preservation
82 Wall St., #1105
New York, NY 10005
Professional organization.

American Daffodil Society
1686 Grey Fox
Milford, OH 45150

American Living Historical Farms and Agricultural Museums
(ALHFAM)
John Patterson
Historic Rugby
PO. Box 8
Rugby,TN 37733

American Society for Landscape Architects
Historic Landscape Committee
4401 Connecticut Ave., NW
5th Floor
Washington, DC 20008
202-686-2752

California Garden and Landscape History Society
PO Box 1338
Sebastopol, CA 95473

CORNS
c/o Carl L. & Karen D. Barnes
Rt. 1, Box 32
Turpin, OK 73950
Preserves and sells old open-pollinated varieties of dent
corns, flint corns, and popcorns.

Eastern Native Seed Conservancy
CRESS Heirloom Seed Conservation Project
PO Box 451
Great Barrington, MA 01230
Regional seed exchange program specializing in heirloom vari-
eties of the Northeast. Members receive an annual seed list
and can order samples to grow and share.

Heritage Seed Program
RR 3
Uxbridge, Ontario Canada L9P 1R3
A grassroots seed exchange founded by the Canadian Organic
Growers and dedicated to preserving heirloom and endan-
gered varieties of vegetables, fruits, grains, herbs, and flowers.
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Landis Valley Museum Heirloom Seed Project
2451 Kissel Hill Rd.
Lancaster, PA 17601
A historical site that incorporates its own heirloom seed project.

Native Seeds/SEARCH
2509 North Campbell Ave., #325
Tucson, AZ 85719
A nonprofit organization working to conserve traditional
crops of the U.S. Southwest and northern Mexico, as well as
their wild relatives. Members receive quarterly newsletter and
a ten percent discount on all purchases.

Old Sturbridge Village Museum Gift Shop
One Old Sturbridge Village Rd.
Sturbridge, MA 01566
Features information on kitchen and doorway gardens, with
an emphasis on nineteenth century seeds.

Seed Savers Exchange
Flower and Herb Exchange
3076 North Winn Rd.
Decorah, IA 52101
The largest non-governmental organization in the world
working to save heirloom varieties of vegetables and fruits
from extinction. Publishes the Garden Seed Inventory, the
most extensive catalog available, listing all open-pollinated 
varieties carried by U.S. and Canadian seed companies.

The Thomas Jefferson Center for Historic Plants
PO Box 316
Charlottesville,VA 22902-0316
Offers a seed listing of heirloom flowers and a few vegetables
as well as an informative newsletter.

RESOURCES FOR HEIRLOOM
SEEDS/BULBS

Abundant Life Seed Foundation
PO Box 772
Port Townsend, WA 98368
(206) 385-7192
Excellent variety of untreated, heirloom seeds.

Ken Allen
536 MacDonnell St.
Kingston, Ontario Canada K7K 4W7
Send SASE for price list
Specializes in sweet potato varieties and other vegetables.

Bentley Seeds, Inc.
16 Railroad Ave.
Cambridge, NY 12816
(518) 677-2603
Heirloom vegetables and flowers.

Elizabeth Berry
Galina Canyon Ranch
PO Box 706
Abiquiu, NM 87510
Heirloom beans and seeds.

Bountiful Gardens
18001 Shafer Rand Rd.
Willits, CA 95490
(707) 459-6410
Also publishes a Rare Seeds catalog.

D.V. Burrell Seed Growers Co.
PO Box 150
Rocky Ford, CO 81067
(719) 254-3318
Over 300 varieties of herbs, vegetables, and flowers.

Comstock, Ferre & Co.
263 Main St.
Wethersfield, CT 06109
(203) 529-6255

The Cook’s Garden
PO Box 535
Londonderry, VT 05148
(802) 824-3400
Strong selection of salad greens and flowers.

Deep Diversity
PO Box 15189
Santa Fe, NM 87506-5189
Many heirloom and rare varieties.
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Degiorgi Seed Company
6011 N Street
Omaha, NE 68117-1634
(402) 731-3901
Mix of heirloom and hybrid varieties.

Down on the Farm Seed
PO Box 184
Hiram, OH 44234
Untreated seeds; emphasis on open-pollinated varieties.

Filaree Farm
Rt. 2, Box 162
Okanogan,WA 98840
(509) 422-6940
Specialty in garlics; all organic.

Garden City Seeds
1324 Red Crow Rd.
Victor, MT 59875-9713
(406) 961-4837
Specializes in open-pollinated seed varieties adapted to the
northern Rocky Mountains and northern Great Plains.
Untreated seeds, many organically grown.

Heirloom Seeds
Box 245
West Elizabeth, PA 15088-0245

J.L. Hudson Seedsman
PO Box 1058
Redwood City, CA 94064
Terrific catalog with some of the most complete information
available for many plants.

D.L. Landreth Seed Co.
PO Box 6426
Baltimore, MD 21230
(301) 727-3922
Established in 1784.

Old House Gardens
536 Third St.
Ann Arbor, MI 48103-4957
(313) 995-1486
e-mail: ohg@arrownet.com
Excellent selection of heirloom bulbs.
Catalog has good information.

Perrenial Pleasures
2 Brickhouse Rd.
E. Hardwick,VT 05836
(802) 472-5104
Herbs, flowers, and vegetables available as plants or seeds.
Informative catalog.

Peters Seed & Research
407 Maranatha Lane
Myrtle Creek, OR 97457
Open-pollinated vegetables for areas with a short
growing season.

Plants of the Southwest
Agua Fria
Rt. 6, Box 11A
Santa Fe, NM 87501
Native plants and ancient vegetable varieties
adapted to the Southwest.

Ronniger’s Seed Potatoes
Star Route 59
Moyie Springs, ID 83845
Organically grown seed potatoes; many rare varieties.

Seeds Blum
HC 33
Idaho City Stage
Boise, ID 83706
Large selection of heirloom grains and vegetables.

Seeds of Change
PO Box 15700
Santa Fe, NM 87506
(505) 438-6500
One of the top selections of heirloom and
traditional varieties; all certified organic.

Shepherd’s Garden Seeds
30 Irene St.
Torrington, CT 06790
(203) 482-3638
Good selection of heirloom and open-pollinated varieties
from Europe.

Southern Exposure Seed Exchange
PO Box 170
Earlysville,VA 22936
(804) 973-4703
Selection of untreated seed especially adapted for 
mid-Atlantic states.

The Thomas Jefferson Center for Historic Plants
Monticello
PO Box 316
Charlottesville,VA 22902
(804) 984-9816
Seed list and newsletter.
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Fibre-Optics in Architectural Lighting 
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BY GERSIL N. KAY

ntroducing electric light into older buildings where it was never used originally often presents a problem. 

In fact, the maintenance, repair, upgrade, or installing anew of any modern mechanical/electrical system (such as

life safety, heating/ventilating/air conditioning, plumbing, security, communications, elevators, and lighting), 

if not done competently and with sensitivity, may cause horrendous cost overruns, untold aggravation, or even

permanent damage to original design and fabric. Although light is essential to see or do all human endeavors, it,

along with an unbalanced temperature/humidity level, is also one of the most destructive elements for cultural

heritage. Infrared rays, emitted by ALL light, natural or manmade, dry out fugitive organic materials like wood,

textiles, paper, leather, ivory, lacquer, and feathers; and ultraviolet rays fade irreversibly. To avoid this damage,

better methods of illumination have been sought ever since the discovery of fire.
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Glass fibre-optics meets all of these requirements. It

is virtually free of infrared and ultraviolet rays, and sub-

stantially delays the inevitable deterioration caused by

continued exposure to all types of light. Miniaturized, it

is eminently suited for use in historic venues because it

does not impact on the décor. Very energy efficient and

long lasting, it requires minimal maintenance. Its halo-

gen-free ‘green’ components create a cool, glare-free

environment that

improves individ-

ual comfort to

increase atten-

dance, produc-

tion, and sales. 

Hot, obtrusive,

glaring illumina-

tion, not in keep-

ing with historic

light levels and

color, can do

much more than

merely spoil the

mood of the

place. Historic buildings, including museums, shops,

art galleries, libraries, conservation laboratories, and

indeed all types of display applications, can benefit from

this innovative system. This technology can provide

illumination for task, display, architectural contours,

ambient light or even dependable baseboard emergency

lighting in places of assembly, such as the historic

Savoy Theatre in London. The interior of this 1882

structure, which was the first theatre to have electric

light, was redesigned in the Art Deco style in 1929.

Several years ago, it mysteriously burned, then later

restored exactly as it was the day of the fire. (In smoke-

filled spaces, EXIT signs near the ceiling cannot be

seen, and the only place to find air to breathe in an

escape route is at the floor level.) 

In this country, due to the lack of publications and

professional education in the use of glass fibre-optics

for functional architectural lighting, the impression per-

sists that fibre-optics is only for decorating discos,

aquariums, and gambling casinos, or perhaps to be put

in occasional display cases. Because of the heavy pro-

motion of plastic fibre-optics in the Northern

Hemisphere, whenever the term fibre-optics is used,

Americans, generally unaware of the older glass ver-

sion, assume plastic is the only material. Or, others con-

fuse this system with glass fibre-optics for communica-

tions. It should be noted that the immutable physical

principles of optics remain the same for this as for con-

ventional systems. This allows the same lighting tech-

niques used with traditional systems, to be applied with

fibre-optics.

Because of its many long-sought-after properties,

glass fibre-optics offers another useful instrument for

creating good

practical lighting.

In addition to safe-

ty, one of its most

important features

is longevity of ser-

vice, especially

important where

there is only

money to do the

job once. All the

millions of feet of

communications

fibre being

employed world-

wide is glass exactly for that reason. Conversely, man-

made materials have a relatively short finite life, not

suited for long term architectural applications.

Another of its properties is flexibility for changing

conditions. Historic light levels can be replicated, and

the glass can be retrofitted into most antique chande-

liers, wall sconces, and other light fixtures. Even pro-

prietary realistic flickering fibre-optic candle- or

gas-light is available. 

Glass fibre-optics is not always meant to be the only

choice. However, it is indispensable where conventional

architectural lighting is inaccessible or expensive to

maintain; where modern fixtures would be obtrusive in

historic locations; where period light levels or other

special effects are desired; where energy conservation

is necessary; in wet, electromagnetic or hazardous

environments; to protect antique buildings and their

irreplaceable contents; or wherever discreet yet sophis-

ticated and affordable illumination is required. 

When people realize that the actual installation of

glass fibre-optics is the same or easier than conven-

tional copper wire, much of the mystery of this prod-

uct is removed. The power and control wiring still

have to be done as before, as does fishing through

interstitial walls, floors, or ceilings to conceal the light
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Retrofitting late 19th century gas wall sconces with glass fibre-optics. (All photos
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guides. In other words, it is just another lighting job.

What is different is that a considerably smaller num-

ber of lamps are required to produce multiple points of

functional, as opposed to decorative, light. With less

wattage, less electrical power is consumed. The conve-

nient, accessible location for the light sources, away

from where the light is needed, removes the necessity

of entering the space or trafficked area for relamping,

so maintenance is simplified. The attendant need for

ladders and scaffolds is virtually eliminated. Since heat,

normally produced by light, is absent ventilating and

air conditioning loads are greatly reduced, further less-

ening the energy consumption for illumination.

After the end of the World War II, people got used to

very high wholesale light levels, which are really ener-

gy-wasteful. Just as the high ceiling of a church need

not be heated since the congregation is seated on the

floor, so blazing flat light at the ceiling is ineffectual

when task illumination is needed to read prayer books

at the lower level. A better understanding of where light

is really required, and how to deliver it, can do much to

reduce energy use, while actually improving illumina-

tion. Whole rooms-full of same-level light will then be

obsolete, replaced by brighter task-oriented directional

light paired with a suitable lower ambient type. Using

this system, designers are limited only by their imagi-

nation in creating lighting that is syncopated like

rhythmic music, and is not flat and uninteresting like

‘Johnny-one-note’. 

Those fragile items most sensitive to the harmful

rays of light should be lit with conservation level (50

lux, or 5 footcandles) light. However, this is not possi-

ble if the general illumination around them is much

higher. The human eye accommodates to the brightest

light it perceives, automatically closing so that objects

in adjacent darker surroundings cannot be seen as

well. This means that the illumination en route to dis-

plays requiring conservation level must decrease pro-

gressively until the person reaches them. This gives

the eye time to adjust and makes the dimmer light

more visible.

In addition to empirical experience and proficiency

with lighting techniques, producing the best results 

for the lowest price for historic venues also requires a

thorough knowledge of earlier construction methods,

engineering, architectural history, and museum conser-

vation. One does not suddenly wake up one morning

being adept in this discipline, because more than a

mere salesman’s skills are needed. Therefore, 

administrators of pre-1940 structures should be

extremely careful about their choice of consultants 

and contractors. For the good of the institution and 

its collections, those practitioners whose marketing

departments are stronger than their technical 

expertise should be avoided.

Unfortunately, lighting is usually the last item con-

sidered in building plans, and the first to be jettisoned

during the budget crunch. This is a pity, because the

efforts of all other professions and crafts could be

enhanced with the proper illumination. Besides, in a

practical vein, administration costs could be signifi-

cantly trimmed with adroit lighting design. Even small

house museums lacking large budgets can benefit from

considerable savings in installation and operation, mak-

ing payback on initial outlay speedy. Moreover, the life

of the historic fabric in care is extended substantially. 

Inquiries should be made to each state’s electric utili-

ty companies, whose Demand Side Management sec-

tions encourage energy-efficient methods of lighting.

Financial aid might be available, in the form of rebates

on monthly bills, or even advance loans for retrofitting

or installing anew. In addition, setting up a small pilot

project exhibit using glass fibre-optics is very helpful in

gaining funding and contributions.

COMPONENTS OF THE SYSTEM 

Glass fibre-optics lighting is composed of three parts:

the shoebox size light source (a lamp in a metal enclo-

sure called an illuminator or projector); attached to it is

the octopus-like harness (a bundle of thin, flexible glass

‘tails’); and an optional variety of miniaturized optical

glass lenses screwed onto tail ends to control or alter

the beam of light. The light guides (tails) are com-

posed of strands of glass, in multiples of 400, each the

size of a human hair. With the end-emitting type, the

light rays travel along the length of the opaque-

sheathed tails until they emerge at the end, supplying

points of practical light where needed. The footprint of

light depends upon the size of the light guides. Tails

usually range in diameter from 1mm up to 12 mm (1⁄2" )

or more, and can fit into constricted spaces where con-

ventional lighting fixtures could never go. High light

levels over distances can be produced, as well as an

even spread of light over an area. The side-emitting ver-
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sion looks and

acts like neon.

Being strictly 

decorative, it can

delineate, but 

cannot produce

high levels or

evenly spaced

light over 

distances.

The harness

arrives completely

assembled and

only has to be

inserted into the

light source, saving a great deal of labor on the job. It

can also be reused again elsewhere.

Naturally, all three components must be compatible,

and the quality of the glass should not be above 200

dB/kM at 450 nanometres. A wise client will ensure

that materials of suitable criteria are supplied. If color

rendition is important, the rule of thumb is to keep

the length of tails emerging in any direction from the

projector between 8-10 metres (24-30’). This figure is

actually doubled with tails going to the right and left

out of the light source. Quartz glass, while more

expensive, can be extended for much longer dis-

tances, if necessary.

COST SAVING TIPS 

Remember costs escalate if skilled craftsmen must

move furniture in their way. Such items should be

removed beforehand. If the project is an existing

space with significant architectural features, decora-

tion and furnishings that must remain during con-

struction, everything should be securely protected

before any work starts. Expensive insurance claims

can be avoided that way. Specifications should caution

that furniture should not be used in place of ladders.

Neither should there be food, drink, or smoking on

site, especially if the venue is historic. The use of

open fire on site, unless carefully supervised, should

be banned altogether. One project in a timber-framed

structure also forbade loud radio playing lest a fire

alarm could not be heard by the crew.

On the first day of construction, it is a good idea to

introduce all

members of the

team to the fibre-

optics system.

This will eliminate

the curious stop-

ping their work to

investigate it. As

personnel change,

new members

should be

acquainted with

the presence of

this equipment.

If a lighting con-

sultant can smell the fresh paint upon being called for

the first time to a job site, it is really too late for good

lighting. Until ‘wireless’ lighting arrives, it is still not

possible to gesture god-like and declare “Let there be

Light!” without breaching already finished surfaces.

Such duplication of effort after walls, floors, and ceilings

are closed in, is costly, and may also require the ser-

vices of specialists to repair ornamental components.

GLASS FIBRE-OPTICS IN

APPLICATION

A National Historic Landmark employing glass

fibre-optics is the popular Lucy the Elephant, in

Margate, New Jersey. This 1882 architectural folly was

erected by a property developer who wanted to call

attention to his latest housing project. The gigantic

three-story wooden Indian elephant is complete with

howdah. Lucy has been a real estate office, a hotel, a

tavern, and is now a museum. Only glass fibre-optics

could safely fit into the tight spaces and provide gen-

eral interior lighting, illuminate the four staircases,

and special exhibit areas. 

The Georgia State Capitol, also from the end of the

19th century, has an 80-foot high rotunda, making the

now-electrified gas wall sconces almost inaccessible.

Glass fibre-optics has been retrofitted into the fixtures

providing a simple solution to the maintenance prob-

lem. This equipment will also light the Georgia State

Museum display cases placed around the atrium. The

use of green- or blue-tinted glass in the vitrines should

be avoided. This will give a ghostly look to the objects
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within and change color rendition markedly. Low-iron

(extra clear) glass, coated on one side to eliminate

reflections, should be specified for exhibit enclosures.

If sunlight or other high level artificial light plays on

the cabinets, an ultraviolet (UV) filter can be laminated

to the glass panes. Contrary to popular belief, there are

affordable sources for non-reflecting glass.

In 1994, the elegant 19th century Ballantine House at

the Newark (New Jersey) Museum had a 25-foot sealed

display case for changing exhibits, and a large alcove

containing an elaborate Victorian secretary, lit with

glass fibre. These two exhibits are now very popular

with both the guides (who prefer to stand near the cool

illumination) and the public, who are intrigued to dis-

cover the source of the light.

Perhaps one of the most fascinating commissions for

this technology was to light 34 large stuffed animals

taken by a big-game hunter. Similar to Theodore

Roosevelt’s menagerie in his wonderful house in

Oyster Bay, Long Island, New York, this group of crea-

tures—an elephant, rhino,

Cape buffalo, two lions, a

leopard holding a gazelle,

four kinds of large bears, a

bongo elk, an ox, and twenty

smaller beasts—was not to

suffer the same fate as

Teddy’s. The fur of those

poor animals has become

bald and faded from the hot,

glaring light shining on

them for so many years.

Twenty-two illuminators and

255 tails provide both ambi-

ent and directional light in a

two-story entrance lobby, 24'

x 30' x 30' high. Each animal

is lit with a different color so

that it stands out from the

African savannah surround-

ings, and looks as alive as

possible. The client was so

pleased, he left the lights on for everyone to see.

However, after a few weeks, in an O. Henry dénoue-

ment, more people were coming to see the lighting

rather than the exotic animals!

Many locations abroad have long employed fibre-

optics, except there, the term fibre-optics is understood

to be glass. A very early application was a chapel in 

the stone undercroft of the venerable Canterbury

Cathedral. The high-Victorian Foreign Office in

London now shows off its spectacular painted ceiling

invisibly lit with glass fibre-optics. The National Trust

properties in Great Britain include:

Calke Abbey, Derbyshire

Glass fibre-optics were used to illuminate a magnifi-

cent 18th century State Bed with silk embroidered

hangings. Fibre-optics provided the flexibility needed

to illuminate, with no heat or ultraviolet light, awkward

places such as under the canopy. The bed is displayed

in a glass box which has conditioned air passed into it

from the adjacent room where the fibre-optics light

source is housed. This is a lucky textile. There are

many others being systematically bleached and desic-

cated by hot incandescent bulbs.

Chartwell, Kent

This was the home of Winston Churchill. Fibre-

optics is used to illuminate wartime uniforms in a 

special museum display.

Beatrix Potter Gallery,

Hawkshead, Lake District

In the home of the creator of

Peter Rabbit, fibre-optics lights a

display of her watercolors.

In New Zealand and Australia,

as well as Japan and Hong Kong,

glass fibre-optics has been used

in museums and historic houses

for decades. The British

Museum regularly uses glass

fibre for special exhibits. The

Victoria and Albert Museum

redid its entire Silver Collection

with this material. The Mona

Lisa in the Louvre has had sev-

eral versions of the technology

as it has developed. Institutions

in Germany, Austria, France,

Italy, and Denmark routinely

select it as another lighting tool.

Years ago, Inigo Jones’ Queen’s House in Greenwich,

and Buckingham Palace were early converts to this

system, while Shakespeare’s birthplace in Stratford-

upon-Avon was recently lit with it. The Scottish,

British, and Danish Crown Jewels have long been lit

with glass fibre.
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GUIDELINES TO FOLLOW 

It is not necessary to become an engineer or electri-

cian to recognize practical lighting procedures and

then request them from contractors. Glass fibre-optics

lighting standards for historic places should include:

1. Correct and realistic light levels for the period:

Older light levels were considerably lower than 

today. Glare should always be eliminated and light

sources baffled.

2. Employ the correct color of light: Candle- or gas-lit

interiors had a different color than those later spaces

using incandescent or fluorescent lamps. Both of these

elements affect the colors selected for surroundings

and furnishings.

3. Have sufficient dissipation of heat from light sources.

4. If the public is allowed into the building, provide effec-

tive emergency lighting and alternate power generation.

5. If fugitive organic materials are illuminated, what

level of conservation lighting is needed?

6. Include correct styles of lighting apparatus: 

(For example, do not provide Art Deco uplights in 

a Victorian setting, unless that effect is desired.)

7. Always make provision for ready access for 

maintenance.

8. Monitor the quality of glass fibre and fittings 

supplied.

9. Have suitable specialists available to repair 

penetrations made in decorative features.

10. Check that the proper type of lamp source is

planned.

11. Employ only professional installers familiar with

fishing through walls, floors, and ceilings carefully. Use

volunteers for other than this highly technical work.

12. Design to include enough components to do the job

required.

13. Unless retrofitting decorative antique lighting 

fixtures, other lighting hardware should be concealed

wherever possible.

Upon undertaking any type of construction,

there are no substitutes for the following practical

procedures:

• Before ever going to outside firms, those in charge

of the institution should first determine their lighting

‘wish list’ among themselves. This may be the most

difficult step of all, but from the outset there has to be

a ‘meeting of the minds’ on the scope of work contem-

plated before the first plan is drawn or nail hit. The

contractors will “get you” on the extras, if you don’t do

your homework first! Near-future needs should also be

anticipated to avoid extensive work soon after comple-

tion of the initial project. For best results, give the

lighting consultant/designer full details on objects or

area to be lit. No matter how long the work will take,

develop a Master Plan, so that it all comes out evenly

in the end.

• Only qualified participants with training and experi-

ence should be invited to do this type of work. Don’t

rely on lamp salesmen. The incompetent low bidder

may cost considerably more in the end, and could do

irreversible damage. Visit at least three previous pro-

jects completed by those invited to quote, and ask for

those clients’ frank comments. Never depend solely on

slick architectural photographs, which can make a

hovel look like a castle.

• Ensure full communication, cooperation, and coordi-

nation within the construction team.

• Where all systems are already in place in an 

existing structure, a holistic approach, considering

the impact of one service on another, must be taken.

Therefore, design should include early input from 

all members of the team. No trade should be viewed 

in isolation. 

• The concept of ‘fast-track’ is counterproductive in

this field. Here there is a need for adequate advance

research and planning before starting the actual work.

• Consult a design team who will check the building

from top to bottom. Intensive initial investigation of an

existing property is essential. A complete inspection

report can avoid many unexpected surprises later. 

Until the correct cause of any problem is diagnosed,

the proper solution cannot be applied.

• For the participants’ life safety, ensure structural 

stability, and stabilize the property before starting 

anything else.

• Is the existing electric service safe and adequate?

• Be assured that sufficient lighting components are

specified to do the job. Otherwise, every dollar spent

will be wasted. Also refuse low quality glass and fit-

tings—they will not work.

• The simplest way to determine correct tail lengths is

to use colored string lines from the light source to

where to points of lights are to emerge.

• Insist on a mock up on site before equipment is 

fabricated. 
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• While communication, coordination, and cooperation

are necessary for all types of construction, they are

critical for successful treatment of existing structures.

Therefore, prior to creating design, and during the

course of work, require sufficient meetings of the 

entire team to ensure this occurs.

Use the following criteria to determine the fate of 

historic fixtures and fittings:

a) Can they be refurbished and reused?

b) Can they be inactivated, but left to complete the

whole historic picture?

c) Can modern systems be discreetly concealed to do

the necessary

work?

• A logical sched-

ule has to be

devised to elimi-

nate repetition of

effort. NEVER do

decorative work

before completing

installation of

mechanical/elec-

trical systems. For

example, do not

lay new carpet and

then dig up the

floor, or paint before the lighting or mechanical equip-

ment is concealed. Don’t laugh—these silly things have

both been done many times.

• For existing structures, no holes should be made

until authorized by the professional in charge, and then

they should be as small as possible.

• Design should include:

a) Ready access for maintenance and repair of all 

systems

b) Advance planning for manmade or natural disasters

c) Accommodation for the disabled

d) Placement of all switchgear, emergency generators,

and other power-producing equipment should be

ABOVE grade, and not below, where water can disable

it immediately.

e) If insertion of modern lighting is called for, efforts

should be made to employ reusable existing intersti-

tial spaces, chases, ducts, and conduits. Lacking them,

imaginative use of furnishings should be made for

concealment.

The job specifications should include:

a) The team’s path of travel in and out of the property

and/or landscape

b) Adequate location to store and stage materials, tools,

and equipment to avoid theft and damage

c) Proper protection for the building, grounds, and

those architectural components and furnishings which

cannot be removed during construction

d) Strict fire and security rules

e) Neat housekeeping standards

f) Adequate and safe temporary lighting (no tungsten

halogen!)

g) Restrictions on unnecessary penetration of original

fabric: Permission

must be sought

from the person in

charge before any

holes are made. If

decorative fea-

tures are involved,

is there a special-

ist to repair result-

ing damage?

h) Documentation

of the actual work

done, for future

reference

i) Establishment

of a scheduled maintenance program and instruction for

the staff in how to implement it

j) Make sure that all construction workers are acquainted

with these criteria. Sub-contractors seldom receive the

full set of specifications, or if they do, rarely read them.

If any digging in the street or on the property is

involved, contractors MUST contact the appropriate

utilities (phone, water, gas, etc.) first.

• On the first day of construction, the client should

meet with the entire team and explain the expectations

for the project. Never hesitate to ask a qualified crafts-

man how to solve a problem. Each has spent a lifetime

in his/her particular trade and has probably encoun-

tered the situation before.

The reader will notice that all of these suggestions

are simply common sense, to be followed for any 

construction work done on either historic or contem-

porary venues.
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SUMMARY 

Administrators charged with the conservation of the

public’s cultural heritage might consider employing

this lighting tool because of its many beneficial 

properties. While the building and contents may 

be antique, there is no reason not to use the latest

practical techniques to extend their life, value, and 

usefulness. The caveat is to seek only thoroughly

knowledgeable practitioners who can provide suitable

and affordable illumination.

One unfortunate impecunious institution with a very

tiny exhibit space was snookered by a very high-pow-

ered salesman into $69,000 worth of LED equipment

plus installation costs for what was represented as

functional lighting. The system was supposed to go for

eleven years without replacement! No type of lighting

lasts that long without diminishing in light level. Note

that this latest craze for LED’s (like the little light that

indicates the coffee pot is on) cannot supply directional

light to allow details to be seen. Naive clients believing

otherwise would probably purchase TWO Brooklyn

Bridges, if offered them. Let the buyer beware!
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