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In many restoration and rehabilitation projects today, there may be a lack of
understanding of the central role historic lighting systems played in aiding architectural
expression and spatially unifying interiors through luminaire design, lighting strategy,
ornamentation and materials.

The goal of this project is to establish a deeper understanding of the role of
historic lighting as an informant to sensitive lighting rehabilitation. A general
understanding of historic lighting is first developed through a study of historic luminaire
design precedent, developments in twentieth century material processes as applied to
luminaire manufacture, and to developments in illumination science. This
understanding supports a more specific case study of a long established Portland,
Oregon, luminaire designer, Frederick C. Baker. The evolution of Baker's luminaire
designs in response to changing architectural styles and attitudes, developments in
material processing and advancements in illumination science is examined. Eleven
case studies of Frederick C. Baker lighting installations are included in the appendix
and support the chapter on Baker. The background chapters and Baker case study are
intended to inform the drafting of a set of lighting rehabilitation guidelines in the final
chapter.
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Chapter 1

Introduction

Electric lighting design was an
indispensable part of the architectural design
program of historic twentisth century buildings. By
combining with architectural form and spatial
conditions o contribute to a unified whole, it
developed as a powerful force in determining the
experiential qualities of these buildings. Early
twentieth century luminaire design drew heavily on
historical lighting fixture prototypes in order o
harmonize with the predominant period-revivalist
architecture. The low-intensity 16 candle-power
carbon filament lamps allowed the simple design
duplication of gas fixtures with their multitude of
open flame nozzles. As stronger incandescent
lamps were introduced and electric lighting became
maore popular with improvements in the electrical
generating industry, illumination science
developed 1o cope with the physiological
concerns, luminaire design polential, and lighting
scheme design. Throughout the 1920's, an
underlying theme in the field was to exploit lighting
for it's potential to aid architectural expression. This
was done through a thoughttul sharing of
omamentation themes and materials with the
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architecture and by designing and locating
luminaires to highlight the room surface textures
and colors through the play of shade and shadow.
Metal casting, forging and detailed sheetrmetal work
were the most common material processes used in
order to obtain the ornamental relief detail that
would harmanize with the architecture. Luminaire
and lighting scheme design continued to evolve
through the 1930s in response to changing
architectural styles and attitudes, advances in
illumination science and lamp technology, and to
advances and improved economies in material
processing. Throughout this period of rapid
change in the building illumination field, the
integration of lighting fixtures into architecture to
achieve spatial unity was a dominant theme. After
World War Il, the preference for the higher
lumination levels possible with fluorescent lighting
schemes, and the elimination of ornament from
architecture, largely brought an end to the use of
ormamental luminaires in buildings.

In many restoration and rehabilitation
projects today, there may be a lack of
understanding, even by rehabilitation
professionals, of the central role historic lighting
systems played in reinforcing architectural design
intentions and spatially unifying interiors through
design, lighting strategy, ornamentation, and
materials.

The goal of this project is to establish a
deeper understanding of the role of historic lighting
as an informant to sensitive lighting rehabilitation. In
this project, an understanding of historic lighting
developments in general is first presented in
support of a more specific case study of a long-
established Portland lighting fixture designer,
Frederick C. Baker. Baker's prolific career as an
ornamental lighting fixture designer and fabricator
spans from before 1913 to his death in 1981, at the
age of 84. Through his close collaboration with
maost of the prominent Cregon architects prior to
World War Il, he became a recognized regional
leader in integrating high quality and original
luminaires into their architectural settings. Eleven
case studies of Frederick C. Baker lighting
i ions, drawn as representatives from the five
discernible design periods of his career, are
included in the appendix and support the chapler
on Baker. The background chapters and Baker
case study are intended to inform the drafting of a2
set of lighting rehabilitation guidelines in the final
chapter.







The background chapters address three
important areas necessary for the understanding of
historic electric lighting. These include:

i) a brief study of the development of the four major
lighting fixture types - candelabra/torcheres,
suspended, wall bracket and lantems - which
provided the historic design precedents for many
early twentieth century luminaires;

iij a study of the predominant material processes
used in the manufacture of luminaires;

iii) the development of illumination science and it's
effect on luminaire and lighting design.

The following chapter on Baker explores
how one talented lighting fixture designer's
luminaires evolved in response o changing
architectural styles and attitudes, advances in
ilumination science and lamp technology and his
eventual move to machining processes from
casting and forging processes. Of particular interest
to the project, are the means by which Baker
achieved the high level of luminaire integration, and
thus, spatial unity, on so many of his lighting
installations.

The author established periods in Baker's
career, based on the design, llumination
techniques and ormamentation of his luminaires,
from which the eleven representative case studies
are drawn. The periods selected were: Early
lllumination (1910-1914), Beaux-Art (1918-1929),
Decorative Art Deco (1929-1935), Planar Art Daco
(1935-1840) and Modernist (19458-1965). A page
footer identifies the case study by it's appendix
entry.

The research methodology pursued for the
background chapters was predominantly period
literature in the form of textbooks, manuals,
catalogues, tradebooks, popular books, and
architectural and engineering journals. This
provided an historic account of how designers were
using and responding to changes in ilumination
scignce and material processing. The greatest
resource to the Baker chapter were the actual
existing Baker lighting installations. Many retain
their original character and provided a excellent
opportunity to examine luminaire design,
construction and ornamentation, the overall lighting
scheme, and the integration of lighting into
architecture. Some of the drawings for the case

studies were located among the 8000 Baker
drawings bequeathed to the Oregon Historical
Society, and provided valuable insight into design
and construction. The drawings also gave some
idea of Baker's skill as a draftsman and antist and his
creativity and dexterity as a designer, Cassatte
tapes of two full length interviews of Baker, in the
collection of the Cregon Historical Society,
provided some valuable insights as well as a more
personal connection to the man. Historical
photographs of original spaces showing the Baker
fixtures were also immensely helptul, again most of
which are in the collection of the Oregon Historical
Society and University of Oregon Archives and
Special Collections. Most of the resource material in
the area of historic lighting rehabilitation was from
contemperary architectural journals, in conjunction
with site visits to rehabilitation projects. The author
had the good fortune to be able to compare a
feature length article of a lighting rehabilitation of
the Colorado State Office Building in Denver, which
appeared in Architectural Lighting magazine, with
the actual project. Another site visit was paid to the
Portland Theatre, rehabilitated in 1981, after an
interview with the original historic preservation sub-
consultant, Judith Rees.

The project also attempts to explore the
potential of a desk-lop publishing approach and
makes considerable use of cument ‘scanning
technology.’ Most of the drawings in the document
were 'scanned’ on to a computer disk and imported
into the particular file. Although this approach,
when combined with a double column format,
provides for quite an interesting visual experience,
it is not without it's difficulties. Scanned computer
images consume considerable quantities of
computer memory; in excess of twenty separate
computer disks was required for this project.







Chapter 2

A History of Ornamental
Lighting Fixtures

The Roman Period

The provision of artificial illumination,
through artfully designed ornamental lighting
fixfures, has been a preoccupation of humankind
for over four millennia. The ornamental lighting
fixiures of these early societies provided influential
prototypical forms which continued to inform

Figure 1.

Two-spout hanging
Roman bronze lamp
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fixture design through the ages. In order to fully
understand the design intention, use of materials,
lighting strategy and ornamentation of historic
twentieth century electric lighting, it is important to
understand the historic precedence set by earlier
lighting forms. This chapter will provide an overview
of the evolution of the four major types of
ornamental lighting fixtures; suspended,
candelabrumitorchiere, wall brackets and lanterns.

Pottery oil lamps were fashioned from clay
as early as 3000 BC and provided the most
common form of interior illumination during the
period of the Roman Empire. They consisted of an
oil chamber to hold the oil, which was

Figure 2. Roman sanctuary lamp

filled through a central filling hole, and a nozzle with
a wick hole. A fibrous wick fed fuel to the flame by
caplllary action. Increased illumination was only
possible by supplying more nozzles. This would
continue to be a limiting factor for all open flame
lighting fixtures until the advent of electric
incandescen . lighting.'

The Romans, through the use of oil-
burning lamps and torches, developed the four
major types >f lighting fixtures, hanging, wall

" Robert L Smith, “Lighting Technalogy from darkneas m
ppartunity.” . Novembar 1986, p. 55







racket, candelabrumitorchere and lantern®, which
would provide much of the inspiration for lighting
fixture design through the ages. The Roman
omamental hanging lamp was usually cast in
bronze, as were most ornamental lighting fixtures of
the period.” Bronze was a material that lent itself
well to the Roman penchant for decorative art
suffused in rich high relief. The hanging lantern
(figure 1.), with its extended nozzles, would be
litgrally reinterpreted by nineteenth century French
artists in an effort to strike an associative
relationship between Imperial Rome and
Napoleonic France.' One of the types of Roman
fixtures which survived the ‘dark ages

Figure 3. Ensemble of Roman lighting

“Henriot Gabriel, “Tome | - Artiguits, Encyciopedia ou Luminaire,
(Paris; Les aditions Guennet. A. Panzani, succ.. 1934 - 1935, plaes 1 -

3.
Thid,
* Gien Gould, Period | ightng Fixtures {New York: Dodd, Mead and
Campany, 1926.), p. 158

Figure 4. Roman lantern (cast
bronze frame)

through to the Renaissance period was the
sanctuary lamp {figure 2.).

The classical candelabrum form, usually
incorporating a column motif into its shaft,
constituted the torchere fixture and was also given
branches for the suspension of oil-burning lamps
(figure 3.). It also became common to hang lamps
from wall brackets; a precursor of the ubiquitous
wall bracket fixture, common to all subsequent
periods.® The lantern fixture type was also present
inthe Roman period, albeit in a faidy unpretentious
form (figure 4.).

Candles of tallow or beeswax were used by
the Imperial Romans, but were more common in the
northern provinces where access to olive oil was
limited.* As medieval society progressed, the
smoking torch was displaced by omamental lighting
fixtures supporting candles. Candlemaking was a
tedious process which involved the coating of the
rush or linen wicks by dipping, pouring, or forming
in molds. Because of this time-consuming process,
candles were expensive and almost exclusively
available to the wealthy or the ecclesiastics.”

The Gothic Period

Iron became the predominant ornamental
lighting fixture material during the Romanesque
and Gothic periods, except in Moorish Spain,
where brass and bronze were common. Advances
in metalworking technigues through the period

* Henriot Gabriel, “Tame | - Antiauite, Encyciopedia o Luminalre,
[Paris; Les edisons Guerinet, R. Panzari, succ., 1834 - 1935}, plates 1 -
24,

* Donald Srong and David Brown, Homan Crihs (London:
Duclmuﬂh 1676), p. 83

" Pobert L Smith, “Lighting Technology fram darkness o
opparnity.” Archecural Lighting, Nevember 1986, p. 57







were accompanied by a move to more complex and

ornate forms.* The fine wrought ironwork started to

give way by the late Gothic to cast bronze; a material

more amenable to embellishment with architectonic
detail which became a central design theme in

many fixtures.” The four major fixture types evolved

quite independent of their Roman prototypes,
primarily as candle-holders."

Figure 5. 13th Century Spanish
‘Corona de Lux'

The suspended fixtures developed during this
period from simple hanging ring fixtures, referred to
as 'Crowns of Light'('Corona de lux’ in Spanish and
‘Coronne de luminaire’ in French). Early fixtures of
this type, such as the 13th century Spanish corona
of Figure 5, were of crude strap metal and chain
construction with candle-sockets in drip pans
disparsed around the concentric rings. By the 15th
century, the rings were being arranged in
expanding tiers, with a greater effort at

" Glen Gokd, Pariod Lighting Flatires (Mew York: Dodd, Mead and

Company, 1928), p. 44,
‘Hannu(ﬁmnel. “Tome Il - Moyen-age,” du

Figure 8. 15 th Century talian
Tiered Corona

design and ornamentation (Figure 6.)." If the
candles were not extinguished avery five to twenty
minutes, there was a risk of the valuabile tallow
pooling-off into the grease pan and dripping to the
floor to become a fire hazard. The further
inconvenience of always requiring a source of flame
on hand required the rubbing of two sticks or flint
and steel in finder. Dry tinder was often carried
about in a tinder box for this purpose and usually
allowed a flame to be struck in a few minutes,"

By the late Gothic period, the corena form
had evoived into the massive gilded cast bronze
ecclesiastical coronas of the French Gothic
Cathedrals. Like most of the sculpture in thesa
cathedrals, these coronas, which symbolized the
biblical walled city with its gate and tower structures,
was intended to educate the illiterate masses
(Figure 7.). They were suspended from a
complicated system of ball and rods (Figure 8.). The
casting in bronze facilitated the incorporation of
sculpted massing and the architectonic

Lumingire, (Paris: Les editons Guerinet, A. Panzani, succ., 1933-1834.),
platas 42-59

"* Glen Gold, Parisd Lighting Fixnires (New Yark: Dedd, Mead and
Comaany, 1928), pp. 3842,

" Glen Gole Perind Lighting Flatures (New York: Dode, Mead and
Coﬂ'aen',' 1928), p. 21.

Hwerri Smith, "Lighting Tachnology: from darkness 1o
ooportunity,” Archileciical Lighiing, November 1886, p. 57.
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Figure 7. 15 th Century corona from the
French cathedral Aix-la-Chapelle

detailing that was sought." Elaborate Gothic
chandeliars also developed during this later Gothic
period (Figure 9.). These tended to exhibit a
stronger connection to the prevailing Gothic
architectural idiom through the use of such
omamental devises as pointed arches with cusped
tracery and foliated detailing.” Figure 8. 15th Century corona from the
French Cathedral at Reims

Figure 10. Early Gothic Spanish wrought
iron candelabrum

The candelabrum (standing candle
holder)torchiere (torch holder) form evolved from
rugged ironwork in the early Gothic period (Figure
10.) to a decorative object of impressive size and

Figure 8. 15th hi i : : +
g Century Gothic chandelier omamentaticn (Figure 11.). As in the suspended
"*Hervior Gabrigl, “Tome il - Moysn-ags,” Encyciopedla du fixtures, the later fixtures relied on architectura for

12, (Paris: Los oditons Guerinet, R Panzani, succ., 1933-1834.),
B5-57.
"ipid., piate 58
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Figure 13. Gothic torchere

its design and ornamental themes."* The
intervening mode between the two above saw the
H corona motit adapted to a standard supported on
e : tripod feet (Figures 12. & 13.).
b 11';2;3;?;33?:&259, Wrought iron remained the preferred
material for the wall bracket fixture form throughout
the Gothic period and into the Renaissance period.
The guality of workmanship in forging twisted multi-
faceted bar and ornate foliated detail was very high.

Figure 14,

- — e
Figure 12, Gothic tiered corona candle-holder "% big, plais 42-50,







The swiveling wall bracket of this period, with its The lantern form, either as hung, for hand

emphasis on skeletal structure and utility, would use, or carried in processions, became commen in
reappear in nineteenth century swiveling gas wall the late Gothic period in Western Europe.'”” The
brackets (Figure 15.)." basic form had four or more sides of identical

architectural window motifs, vertical outrigger bars
at the comers, and a sculpted base and top (Figure
14., p. 7.)." Toward the end of the Gothic period,
cast bronze became an attractive alternative to
wrought iron pecause of it's ability to accurately
model architectural detail (Figure 16.).

Figure 16. Late Gothic French Lantern
Figure 15. Gothic Ecclesiastical bracket

e ——— .y

*Denys Pesers Myors, Gasiohing in Ameic. (Washingion D.C.: St ":gfs T [New York: Dodd, Mead and
onal Park Service, Technical Praservation Services Divison, 1978), p. b u‘au L E
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Renaissance Period

This pariod is marked by an embracing of
the humanistic thought and values of classical
Greece and Roma. Existing architectura and
decorative art of the Roman period was re-
examined for its design, proportions and
ornamentation. The new classical aesthetic was
quick to assert itsell in the field of ornamental
lighting fixtures, having its greatest impact on the
candelabrumiorchiere and lantern forms."

Figure 18.

motifs. Although there is considerable variety in the

bases, the center portion was generally composed

of a collection of stacked classical vase forms, or

was based on a classical column (Figure 17.) The

limitless design potential of this fixture form

attracted the artistic genius of such Renaissance
Figure 17. men as Michael Angelo*

The fixture form which underwent the most
complete transformation during this period was the
candelabrum/torchere. It's tripartite division of base,
middle and top, lent itself particularly well to the

borrowing of classical design and orr al
—_—

Glan Gould, Beriod Lightng Fixtures (New York: Dodd, Mead 21d e
Campany, 1926.), pp. 10-11 “mid, po1r







Figure 19.

The revival of bronze work in the 13th
century left only a slight mark on the sharp lines of
the Gothic Candelabrum. This imprassionabls
material, however, proved to be ideal for the
graceful shapes and detailed surface
omamentation of the Renaissance candelabrum.
The fine Roman bronze work that was being
excavated and collected at this time provided
superiative examples for study and emulation.*

Wrought iron continued to be used for
candelabrums, but was handled with increasing
freedom. The appearance of exira inner volutes on
the tripod base in the late Gothic period underwent

h

Figure 20.

The hanging sanctuary lamp was the only
F i @ lighting fixture whose descendancy

increased elaboration throughout the Renai ]
period (Figure 19.).#

In this period of experimentation, carved
and gilded wood, silver, cut glass, and ceramics
were also acceptable materials for candelabrums.
The ltalian expertise in that lustrous ceramic ware
known as majolica, is particularly notable. These
ceramic candelabra lent themselves naturally to
vase and bowl forms and featured beautiful painting
on the smooth white slip coating which covered this
ware (Figure 18.).2

' bid.. p. 1.
1bid., pp. 55-59.

** Glen Goud, Pasigd Lighting Fissures (Mew York: Docd, Mead and
Company, 1828), p. 13.

from the Reman period was uninterrupted. The
Roman-style low basin shapes were common
during the Renaissance and were elaborated to
include narrow-necked round-bellied vase

forms. These lamps were of bronze, brass and
frequently silver, which was decorated in elaborate
repousse work.* An interesting variation
developed during this period, the lampadario,
having a central bowl surrounded by branching
candle sockets. This form (Figure 20. ) likely served
as inspiration for the baluster-stemmed branching

 wid,, p. 23,
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Figure 21.

brass chandelier which developed in Flanders in
the late Renaissance.® These Flemish chandeliers
had a solid brass core of stacked vase forms and
were extremely heavy. They were very

Figure 22. Late Renaissance Wall Bracket

popular, however, and were exported to France and
England in great numbers to serve as a basic model
for elaboration during the Baroque period.™

The wall bracket remained primarily the
domain of the blacksmith working in wrought iron.

*1bid, p. 23
*1bid., p. 45.

.

Bullding on the scroll form so popular during the
Renaissance (Figure 21.), there was a progression
toward more naturalistic forms (Figure 22.).

Italy and Spain were the hotbeds of lantem
development during the Renaissance. ltalian
lanterns became essential embellishments to the
Italian urban palazzi. The cast bronze lanterns
tended to carry a Renaissance architectonic theme,
while the wrought iron lanterns were generally
based on the quatrefoil, a decorative motif rooted in
the Gothic tradition.”

Most of the cast lantems employed a free
mix of Gothic and classical ornament, such as
Gothic spikes and arched openings supported on
classical columns (Figure 23.). The Renaissance
artist cast their lanterns in bronze, not only to
achieve the fi e detail, but to make an associative
connection to the Roman period, when bronze was
the most prevalent ornamental material for
lighting.*™

" Garald K. (3oeedings, Weaught lron |n Architeciug, (Now York:

Dover Publications, 1829.), p. 30-32.

** Gian Gou A, Parigd Lighting Fixtures (New York: Dodd, Mead and
Compary, 1928), p. 1011
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Figure 23.

The quatrefoil (four-lobed motif) was the
most pervasive motif of ltalian wrought iron work
throughout the fourteenth, fifteenth, and early
sixteenth centurys. At their inception in the
fourteenth century, they were made by piercing
sheets of iron. The individual quatrefoil units were
then linked together by rings, similar to medieval
chain mail armor. This labor-intensive technique was
replaced in the fifteenth century by the banded C-
scroll quatrefoil (Figure 24.). A modified and
characteristic form of this C-scroll had spear-headed
accents banded together.®™ The quatrefoil is an
axample of the pervasive influence of religious
symbolism on Gothic period architectural ornament;
the four lobes actually symbolize the four
svangelists.

Figure 24.

e
Gerald K. Geerlings, Wrought lran by Archiseetyre, (Mew Yorc
Daver Publications, 1929.), p. 30-32







The Spanish lantern of the Renaissance
exhibits a strang reliance on the Moorish tradition.
Mosque architecture, with its stylized domes and
arched cpenings, supplied the architectural model
for quotation. They were usually constructed of
giided or polychromed tin or brass in the traditional
Moorish pierced metalworking style (Figure 24.).*

A variation on the exterior hanging lantern,
the hall lantern, made its appearance during the
Renalssance. These were simpie functional
tanterns for use in vestibules, halls and stair
tandings, but would become the subject of
considerable elaboration during the Baroque
(Figure 26.).”'

Figura 25.

—_—
" Gign Gould, Parind Lighting Fixiures (Mew York: Docd, Mead and
Company, 1928), P. 67.

" mid., pp. 6978,

Figure 26. Hall Lantern







Barogue and Rococo Periods

The sumptuous elaboration of
Renaissance forms, so characteristic of Baroque
architecture, was aiso reflected in decorative art of
the period. A greater emphasis on the use of
lighting fixtures as decorative elements lo reinforce
interior architectural themes developed during this
period. The most significant product of this trend
was the development of wall appliques and varied
wall brackets as well as the crystal chandelier.
Although technical advances were made in gas
lamp fixtures during this period, candle fixtures
continued as the predominant ornamental lighting
fixture during this period.™

Figure 27.
The mutation and transiormation of
Renaissance forms is apparent in the candelabrum
designs of this period. The three dimensionally

Glen Gould,
Camgary, 1828), pp. 120-127.

i (New York: Dodd, Mead and

Figure 28.
curvilinear planar surfaces, and the over-
emphasized and attenuated scroll, vase, foliated,
and gadrooned motifs are among the repertoire of
characteristics (figure 27.). Gilded copper and
bronze were common choices of material for their
malleability and surface luster. Improvements in
wood sawing techniques allowed thinner veneers
to be cut. This resulted in an increased use of inlaid
hardwood veneers, which were moided to the
bowing profiles typical of decorative art of the
period. Thes2 veneered pieces were often set with
cast metal mounts of gilded copper and bronze or
of ormolu. Ormolu was the process of mercury
gilding and was quite hazardous, It's use on lighting
fixtures helped integrate it with the rest of the

14







room's fumishings featuring ormolu mounts.™ It was during this period that the

A similar trend to elat ion of blished pended chandelier i it's role as a spatial
Aenaissance forms is also evident in the wrought focus. Using the Dutch Renaissance solid brass
iron work of the period. The knobbed detail on the baluster-type chandeliers as a model, the

: . Frenchexplored the full limits of this fixture type's

possibilities. Most of the fixtures in this vein were of
gilded bronze with branching arms extending from
a central vase or baluster shape (Figure 30.).
Rococo chandeliers were marked by the same
dissymmetry and vigorous naturalistic omament as
the candelabrum forms (figure 31.).

Figure 29,
standard of the wrought iron candelabrums of
Figure 29. are called knops and were quite
commaon on this type of fixtura.

Even though Barogue artists transmuted
Renaissance forms, they abided by the law of
symmetry. The later stage of Baroque, the Rococo,
was marked by a decorative omament of swirling
curves and crimps based on rocaille, water wom
rockery, shell forms and flowing foliation. These
were usually interpreted through dissymmetrical
compositions for a more natural effect {Figure
28,).%

Figure 31. Rococo chandelier

The form of sanctuary lamps generally
remained unchanged through the Barogue period,
but were swathed in voluptuous detail (Figure 32.).

ir

4]

Figure 30. Baroque baluster-type chandeliers

—_— i
{Glen Gould, Parid Lighing Fixnres {New York: Dodd, Mead and Figure 32.

Company, 1628), P, 112
“old., p. 117 * Ibid., pp. 122124
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Figure 33.
They were usually bullt of silver or brass and
incorperated high relief repousse work.™ The
process of repousse work has changed little from
the Barogue period. First the rough shape

Figure 34.

is pounded out on a hollowed-out stump with
various ball-peen hammers. Then the piece is sunk
into a heated bewl of pitch (tar) and is allowed to
cool. The design is then lightly hammered out from
the inside, against the surrounding pitch, with a
mallet and punch.

During the Baroque period, France
asserted the dominant influence over the
prevailing lighting fixture designs, as well as over
architecture in general. The applique, or decorative
interior wall fixture, emerged as this period's most
important contribution to the history of ornamental
lighting fixtures.” They were often dispersed
about a room in order to integrate with a central
suspended fixture of a similar character or with the
furniture. Developing from the wrought iron bracket
fixtures of the Gothic and Renaissance periods,

’ appliques took on innumerable forms in cast metal
Figure 35. Barogue Spanish lantem and carved wood (Figure 33. and 34.).
The lantern retained it's importance as

*ioid., p.29 T iid., p 121
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Figure 36. Barogue Italian wrought iron lantern

axterior and loggia lighting during the Baroque
pericd, albeit in more elaborate forms. Both ltalian
and Spanish lanterns tended 1o incorporate fine
qlass-work, such as the hand-spun rondels present
n ihe [talian lantern of Figure 36. and the detailed
caded glass in the Spanish lantern of Figure 35.
The use of lanterns for interior lighting enjoyed
cansiderable development during this period,
particularty as hall lantems and pole lanterns. The
pole lantern was an invention of this period and

[ i i i :
vinces considerably more freedom in conception Figure 38. Baioque French hall fantern
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and Spanish lanterns tended to incorporate fine
.;|ass-work. such as the hand-spun rondels present
in the ltallan lantern of Figure 36. and the detailed
leaded glass in the Spanish lantern of Figure 35.
The use of lanterns for interior lighting enjoyed
considerable development t during this period,
particularly as hall lanterns and pole lanterns. The
pols lantern was an invention of this period and
avinces considerably more freedom in conception
ihan exterior lanterns, whose general form was
more rigidly cast in history. They were buiit of
materials which allowed exuberant omamentation,
such as carved and gilded wood, cast and chased
silver and brass, and gilded cast bronze
|Figured7.).

In Baroque architecture, stairhalls assumed
a spatial focus and a grand suspended hall lantern
over the landing reinforced this role. Because
Ihese were meant for interior spaces, they were
often crowned with an open lacework. The light
framework and clear glass surround encouraged a
more decorative treatment of the interior candle
holding apparatus (Figure 38.).

Directoire and Empire Periods

With the establishment of the study of
archagology in the last half of the eighteenth
century, and particularly the discovery of household
decorative artifacts at sites such as Pompei

Figure 39.
and Herculaneum {Figure 3.), a cult of antiguity

pervaded the decorative ants. During the reign of
Louis XVI, there was a return o symmetry and a
mare accurate and obvious use of classical motifs
and details. This is also apparent in the work of the
Adam brothers in England. Napoleon nurtured and
patronized this cult, with its illusions to Imperial
Roman might and grandeur, in order to legitimize
his own regime through association. Directoire
Style ornamental lighting fixtures of this period ara

Figure 40,
marked by a clarity in design compaesition and
boldness in outline, through the use of classical
design motifs and detailing that is clearly derivative
of classical prototypes. Egyptian forms and details
became popular following Napoleon’s Egyptian
campaign.™ Careful engravings of Egyptian ruins,
made by artists who were in company with the
invading army, were a valuable resource for
decorative artists.

The associative connection the
Renaissance artists made with Roman candelabra
form was resurrected with more vigor, exactitude,
and imagination by the Directoire artists. The
candelabrum underwent considerable
development during these periods and altained a

* b, p. 152
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Figura 41. Directoire chandelier

.lng

Figure 43. Nineteenth century crystal chandelier

spatially dominant scale. Many of the candelabra of
these periods are based on the form of an Egyptian
column with a bulbous rounded base and slightly
flaring lotus capital (Figure 33.)." The branching
candelabrums flanking the entrances to so many
North American Neoclassical and Renaissance
Revival buildings of the late nineteenth and early
twentieth century, were a direct descendant of the
classically-inspired branching candelabra of these
periods (Figure 40.),

The central baluster-style stem of earlier
chandeliers was replaced by a central classical vase
motif, clearly derived from the hanging sanctuary
lamps of ancient Rome and Renaissance Italy and
Spain. The branches extending from thase central
forms were tvpically of a simple C-scroll shape, as
opposed to the more elaborate S-scrolls of the
previous period (Figure 41.). With the re-
establishment of the roots of the hanging sanctuary
lamp in ancient Roman culture, through
archaeological discoveries, this form was

** Hanviot Gabnel, “Toma VI - XIX siece,” Encydopedia du
Luminaire, (Paris: Les editons Guarinet, R, Panzani, succ., 1933-1534 )
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reinterpreted with impressive antiquarian
axactitude { compare Figure 2. and Figure 42.).

Although glass pendants or natural
Bghamia quartz crystals were employed with some
of these cast bronze chandeliers, they were most
common on the brass tiered-corona type crystal
chandeliers that remained popular in England.
strings of glass pendants were draped from the
various sized corona rings to form bowl-like shapes
(Figure 42). The glass pendants magnified the
candlelight and thereby made it possible for these
imposing fixtures to light their typically cavernous
spatial settings.

Appliques continued to be a critical interior
architectural element and were characterized by a
similar use of bold classically-inspired forms (Figure
44.).

Figure 44. Empire Style appliques

Nineteenth Century Gas
Lighting

1815-1830

Gas lighting became commercially available

amund 1820 in England. Ornamental gas-lighting
fixtures generally tock their forms from the
astablished repertoire of candle fixtures -
candelabrum, chandelier, wall-bracket and lantern

Figure 45. 1815 gas fixtures

{ Figure 45.). Gaslight fixtures still required multiple
burners to increase the overall illumination level; so
the adaption of accepted candle fixture forms to
gas lighting was quite easy. Technology advanced
quickly, and by 1830 swivel extendible jointed
connections in wall brackets were common.*

1840 - 1860

By the early 1840s ormamental gas lighting
fixtures were being manufactured in the United
States. The fixtures of this period are notable for
their exuberant Neo-Baroque/Neo-Renaissance

Figure 46. bronze gas chandelier 1840 - 1860

TR . "

Denys Pacar Myars, Gaslighting in America , (Washinglon D.C.
Mational Park Sarvica, Technical Preservasion Sarvices Division, 1878,
. 1115,
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Figure 47. rod gas fixture 1840 - 1860

character and striking contrasts of juxtaposed
surface finishes. The suspended fixtures illustrated
in Figures 46 and 47 are of cast bronze with
contrasting applied ornament in burnished gilt
(yellow tint) and matte gilt (orange tint).*' The
bronze was often given a slight deep green patina
for a different effect. Gas tubing would have run
down the center of each of the suspension rods to
supply the burners. Although the fixtures shown in
Figures 48. and 49. are also of bronze and gilt, they
were also often constructed of spun and lacquered
brass with cast and gilded bronze for accenting.
Pendant lights cantilevered on brackets, such as
that of Figure 49, were referred to as toilets when
located adjacent to dressing mirrors.*® The hall
lantern forms commen in the Baroque period were
radically reinterpreted as gas hall pendants (Figure
50.). The examples shown would have, again,
incorperated gas tubing into the suspension rods.
They usually had glass or porcelain smoke bells,
which had to be reguiarly removed and cleaned, so
clean electric incandescent lighting was a welcome
invention. It was during this period that the

*" Denys Pater Myer, Gasli n (Washingson D.C.: US.
DCepartment of the Intevior, Technical Preservation Services Division,
1978), p. 55,

b, p, 82,

Figure 49, toilet gas bracket 1840-1860

candelabrum form became institutionalized as the
gas pillar. Eit “er as the pillared candelabrum or as
the branchea candelabrum, they became popular
in commercial’retail establishments as counter-top
fixtures (Figure 51.). ‘Gas stands’ as figural
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Figure 50, hall pendants 1840 - 1860

Figure 51. gas pillar 1840 - 1860

compaositions were also classified as gas pillars
during this period. ‘Gas stands’ were smaller
portable desk lamps which connected 1o a special
gas connection on a suspended gas chandelier
with a flexible hose.*

1860-1880

Gas fixture design during this period was
heavily influenced by English Aesthetic Era design
based on conventionalized geometric and natural
forms. A stylized outline was often sought in the
chandeliers, wall brackets and hall pendants
(Figures 52., 53., and 54.), which were typically
composed of radial branches of a simplified angular
character.™ Although cast and gilded bronze
continued to be pepular, cast iron, which was widely
used as a structural and building facade material
during this period, also became comman.*
Tubular, spun, stamped, and cast brass were often
simultanecusly combined in fixtures. The frosted
shades of most of these fixtures were etched in
conventionalized geometric and natural designs.
Fixture design raflected the various styles
prevalent in architecture of this time, such as the
polychromed brass Gothic Revival wall bracket of
Figure 54. It was common to leave the gas jets
exposed in the ‘Gothic style’ in these fixtures.**
These fixtures would have integrated nicely into
the polychromed interiors of Gothic Revival

Figure 52. hall pendant 1860 - 1880
“iid., p. 111,
“ 1mid,, p. 171.
“* Ibid., p. 135
“® lbit, p. 177
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Figure 53. Eastlake-inspired chandelier 1860/1880

buildings.

Gas reflectors underwent considerable
development during the 1870s. They were
designed to be either suspended from the ceiling
or Inserted into the ceiling. “Reflectors were lined
with either mirrored glass or silvered metal and were
used wherever intense light was required. They
were made in various sizes, depending on the area
to be lluminated.™" When ordering these
reflactors, customers would send in the room
dimensions and the manufacturer would select the
appropriately sized fixture to provide the required
ilumination level. Inserted reflectors, such as the
one in Figure 55., were connected to vents to draw
off the heat and fumes. As a measure to increase
reflection in this fixture, the striations on the inner
cone are horizontal, while the striations in the outer
cone run radially.

Figure 54.

“load,, p, 197,

Figure 55. gas reflector

Figure 56. Aesthetic Era gas chandelier

1880-1910

The anguiar Eastlake-inspired branched -
baluster type fixtures of the previous period were
simplified and refined with an emphasis on stylized
natural and Japanesque forms.** Tubular, spun,
‘wrought and cast open-work brass weare common f
materials berause of the delicate lightness they
made possible. There was also an effort to create

“ibid., p. 137
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Figure 58. catalog gas fixture

Figure 59. combination gas/electric chandelier

a unified piece of decorative art by combining other
types of decorative ant with the fine
metalwork.Examples of this are the fine Japanese-
inspired etched glass cylindrical shade of the hall
pendant illustrated in Figure 57. and the
incorporation of an Ango-Japanesque ceramic vase
baluster into the chandelier of Figure 56.°

A thriving market also existed for the sale
of gas lighting fixtures to those with a more modest
income. This was often done through fixture
manuiacturer catalogs or through general
merchandise catalogs, such as Sears Roebuck and
Co. During the early twentieth century these were
typically feebly modeled on the major architectural
styles, such as the ‘Emgpire’ fixtures illustrated in
Figure 58.%

Because of the frequency of power
outages by the fledgling electrical generating
industry, combination gas/electric lighting fixtures
were common during this period. They were
generally based on the popular gas lighting fixture
designs except the flaring gas light shades were
set vertical and the the smaller electric light shades
pitched down at forty-five degrees. The

* lbid., p. 197

* Ibid., p. 215.
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combination fixture lllustrated in Figure 59, is just a
standard branched baluster type gas chandelier
with alternate branches given over to an electric
ight socket and bulb. Plerced repousse work on
the stem and branches in brass or iron was
common, as was the fluted canopy or ‘ceiling
plate".*'

Electric Lighting 1830-1900

The early Edison-style incandescent
sixteen Watt lamps had free-blown buibs with seal-
off tips (the pointed nib at the end of the bulb
resulting from the evacuation process).* The low
surlace intensity of these bulbs allowed their use as
gxposed design elements in early electric lighting
fixtures. This was particularly the case with the free-
flowing Art Nouveau fixtures which were seeking a
conscious aesthetic break with established gas
lighting fixture design. A freedom from the
constraints of open-flame lighting led Art Nouveau
designers toward an entirely new aesthetic in
lighting fixture design which encouraged the
integration of the exposed bulbs into the design
composition. (Figures 60. and 61.)

Figure 61. Art Nouveau applique

Figure 80. Art Nouveau fixture

k., p, 223,

2
Rabert L. Smim, "Lighting technology: from darkness 1o
Gppounit,” Architecturad Lighting, Novernber 1288, p. 58.
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Chapter 3
Materials and
Processes

Introduction

This chapter will provide a basic
understanding of the key materials used in historic
omamental lighting fixtures, as well as the principal
means of working those materials. Frederick C.

Materials

Bronze

True bronze, such as that employed in
ancient Egypt and in the Greek statues of the
Periclean period, was a copper alioy consisting
almost uniformly of 88 parts copper to 12 parts tin.
The Greeks perfected a means of soldering bronze
in the early seventh century B.C.; a development
which dramatically improved its formal possibilities.
As mentioned in chapter one, the Romans made
extensive use of bronze for ornamental lighting
fixtures and would cccasionally add lead o improve
the sculptural workability. Any copper alloy that
contains zinc is classified as a brass. During the
reign of Empuror Augustus and later, zinc was often
added as well to create a brass which allowed
pounded-out ‘repousse’ work in plates and
sheets.'

‘With the fall of Rome, the Byzantine and
Arab empires revived and enhanced Roman
bronze-warking techniques. Damascening
(omamental incisions fillad with precious stones)
and cloisonne work (raised cells filled with baked
enamels and natural oxides) on bronze and brass
were introduced to western Europe by returning
and Venetian traders.

Baker's choice of r rials and pre during
the evolution of his remarkable career will provide
the model for this chapter. His early luminaires
uliized the same ornate classical vocabularies as
their Beaux-Art architectural settings. Cast bronze
lent itself particularty well to intricate classical detalil,
and where the budget allowed, it was Baker's
preferred choice. Cast and wrought Monel Metal,
wrought iron, shestmetal working, spun and tubular
brass, cut glass pendants, and a variety of different
pressed glass shades were also typical of this
period in Baker's career. From the mid 1930s on,
however, Baker made greater use of machining
processes in the fabrication of his fixtures, in
particular, lathe turning and lathe spinning. These
developments are closely related to advancements
nillumination science as well as developments in
ihe architectural styles of the period and will be
discussed in detail in later chapters. This chapter
will provide the context for a more specific
discussion in a later chapter of Baker's use of
materials in the fabrication of various ormamental
Eghting fixtures.

Based on sheer tonnage, copper and its
alloys were tve most plentitully produced metals in
the world until the beginning of the fitteenth
century, when iron became predominant.
European ccpper production was severely
curtailed, or in some areas, ceased all together

— e

Figure 62. Water wheel powered tilt hammer

—_—
Geraid K. Geeding, Maral Craits in Architciure (New York:
Baranza Soaks, 1927), p.7.

26







after the fall of Rome. Copper-winning was revived
by the Moors in Spain in the seventh century and
had developed into a thriving industry in central
Europe by 1000 AD. In the Middle Ages, greater
advances were made In metalworking than in metal
extraction through the development of such
mechanized appliances as the water wheel-
powared tilt hammer of Figure 62. Mechanical
forging allowed larger individual pieces of cast
bronze and brass to be handled. It also encouraged
the diversification of the brass casting and bronze
feunding indusiry into specialized groups
tabricating brass pots, househoid items, bell-
casting, gun-casting and architectural monuments.
Although there was a revival of work in architectural
bronze initiated by Bishop Bernward of
Hildensheim around 1045, it was the ltalian
Renaissance artists who exploited bronze's true
plastic potential in the cast panel figures of
menumental bronze church doors.*

True bronze is admirably suited to casting
because of its fluidity and its dense non-porous
composition. Bronze also lends itself to rolling,
extrusion and forging processes.

Mumerous alloys of bronze were
developed |n the eariy twentieth cantury for

ce; Phosphor
Bronze {0 8% phosphorous content) for increased
hardness and resistance to wear, Manganese
Bronzes (6% ferro-manganese) for added strength
at high temperatures and Aluminum Bronzes (2-
10% aluminum) with enhanced color qualities for art
castings. Omamental bronze of this period typically
consisted of 89% copper and 119 tin. Current
metal marketing has capitalized on bronze's noble
history and has labeled a number of commercially
available brasses as bronzes. Architectural Bronze,
ostensibly used on Mies Van der Roh's Seagram
Building in New York, is actually a leaded brass
composed of 57% copper, 40% zinc and 3% tin.
Commercial Bronze is a brass composed of 30%
copper and 10% zinc while Statuary Bronze
consists of roughly 97% copper, 2% tin and 1%
zing*

Bronze can be chemically treated or
electroplated for a variety of surface finishes. In
order to effect full adhesion of the electroplated
metal or for a uniform surface finish in an oxidizing

B e —
Leslle Alichison, A History of Metais w2, (New York: Intersciance
Publishers Inc., 1660), p.326,
uau;oc Gayla and Dm W. Look, "Part | A H.slmas Survay of
Motsis,” I
| Pregervagian Press, b

Q‘J‘a De.:
rust lor Histonc serumnn |93‘B| p.na,

pickle, the casting must be perfectly clean. The
casting Is dipped into a cleaning solution of potash,
nitrous acid or sulfuric acid and water, which
restored its natural luster.

Bronze can be electroplated with gold or
silver, but it was more commen to give it a patina by
immersion in an oxidizing bath (pickle). "Almost any
shade from brown to red can be obtained by timing
the immersion in a solution of nitrate of iron and
hyposulphite of soda, afterwards washing in water
and drying in sawdust. To bring out the finishes,
mechanical treatment is given, such as scouring
with sand and pumice, using various types of
brushes and polishing with a lathe and dolly. Fora
green or antique bronze, a solution may be used
composed of acetic acid, carbonate of ammonia, or
sal-ammeniac and common salt, cream of tartar and
acetate of copper. Light touches of ammonia impart
a blue shade to the green parts." Bronze was also
finted with the fumes of chloride of lime over which
a small portion of hydrochloric acid had been
pourad.

Although during the early twentieth
century it was common fo give architectural bronze
a protective lacquer coating of shellac mixed with
methyl hydrate, it was understood even then that it
would wear off in a couple of years under wear and
environmental exposure. It would then require re-
lacquering after total removal of the original coat.
The preferrec care of exterior bronze was a weekly
wiping with a dry cloth, followed by another
moistened with crude oil, lemon, or linseed oll, or
wax, 1o clean it and prevent excessive oxidation

Omameantal bronze casting has always
been an expensive venture. A casting in bronze
cost about three times the same in cast iron eariier
this century. The twelve 10 foot bronze lamps
installed in the San Francisco Post Office (1903)
cost $950.00 each, while the fourteen bronze
lanterns (roughly 2'0"X8'0") cost $600.00 each. In
1912 the estimated cost of a bronze lamp standard
was $600.00."

Brass

The ruantity of zinc in brass can vary from

i ——
‘Wilkam A, Fiewman, “Bronze,” The Acchitect and Engiraer Apri
1912, p.96

* Gerald K. Geerling, Metal Cras in Architecturs (New York:
Bonanza Books, 1827}, p. 28.

* Willam A. Mewman, “Bronze,” The Architect and Engineer Apnl
1812,p. 101
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5-45%, depending on the color desired; 10% for a
pronze color, 15% for a golden color, 20-38% for
yellow and above 45% for a silvery-white. From the
Middle Ages through to the eighteenth century,
brass was made by the old Roman method of
reducing calamine (an ore containing zinc) with
charcoal in the presence of molten copper. An
attempt 1o create differing grades of brass on order
was made, but was necessarily quite difficult to do
with calaming. Zinc was not isolated as a separate
metal until 1721; Champion's patent for the
distillation and condensation of zinc for industrial
production did not appear until 1738." As noted in
the previous chapter, there was a marked increase
in the use of brass in ornamental lighting fixtures
during the eighteen century, particularly in crystal
chandeliers.
Brass is as easy to cast as bronze and in

. exactly the same manner and is easier to form as
the copper content increases. It will anneal for ease

. of farging (heating to make soft and workable after
becoming hard and brittle from hammering), and will

' take on a high polish. If left finished in its natural

' state, brass will take on a blackish tamish in reaction

' to the environment, and needs to be either

| constantly polished or given a protective

. glectroplated surface finish. Brass can be

. electroplated with gold or silver. One advantage

brass has over bronze is that it can be stamped to

achieve fine embossed detail. It can also be

| pounded out by the repousse method for higher

' relief, Brass can be chemically treated to take on

| special color effects, such as blue, black and

| shades of green.®

| Monel Metal

Monel Metal is a registered trademark name
| for a nickel-copper alloy developed by the
International Nickel Company in 1905. It consists of
68% nickel, 279 copper with the remaining five
. percent iron, manganese, silicon and carbon. After
| considerable use in the industrial sector, it gained
| popularity during the 1920s and 1930s as an
architectural decorative metal; one of the new
: modem ‘white metals’. It is capable of taking a high
E palish finish or a dull matt finish, affording the
| possibififies of a contrasting surface appearances in

—
I_ Lessfin Altcison, A Hisions of Mesais w2, (New York: Interacience
| Pusiishers,Inc., 1860), p. 482.

.
| Garald K. Geeing, Mazal Crahs in Archilectire [New York:
| Sonanza Books, 1927), 2. 7.

the composition. Like, bronze, it can be forged,
drawn and cast as well as worked in a sheetmetal
form and spun into shapes on a spinning lathe. It
lends itself to annealing, welding and soldering and
brazing.*

When exposed to the elements, it takes on
a silver-grey patina which halts further corrosion.

Aluminum

Aluminum became commen as a
architectural decorative metal during the 1930s.
Being a light metal (about half the weight of iron,
copper or brass) with a low melting point, it is easily
worked by most of the metalworking techniques
noted for Monel Metal. Aluminum alloys used for
casting usually contain silicon, silicon and copper,
or silicon and magnesium.

Most architectural aluminum was left
unfinished. A transparent and tough natural oxide
patina forms instantanecusly to effectively protect
the metal from any further corrosion,'®
Electroplating with nickel or chromium was also
practiced. Baker spun aluminum into a variety of
shapes as reflectors in indirect luminaires.

Iron

Iron, inits pure form, is a relatively soft and
malleable grey-white metal and has seen extensive
historical use, in its various alloy forms, as an
architectural decorative and structural metal.

Wrought iron is almost pure iron, having a
carbon content of less than 1% (usually 0.02 -
0.03%). It has a characteristic laminated quality
because it consists of slag (iron silicate) fibers
entrained, but unbonded, in a ferrite matrix. Steel
differs in composition as well as its method of
processing. "Steel is cast at a white heat info
ingots; wrought iron is removed from the furnace at
a lower temperature in a semi-mokten plastic
condition together with slag, then is formed into
bars with most of the slag hammered out. The
presence of slag in the composition of wrought iron
distinguishes it from steel”." Because wrought iron
is malleable, fatigue resistant, and easily forged,

i, b, 185
"* Margat G-yie and David W. Look, “Part |, A Hismncal Survey of
Metals,” Macalain wparia’s Hsiorc Buidinga (Washingion D.C..
P;uﬂlm Press Matonal Trust for Historie Preservation, 1978), p
180,

"' mid., p. 130,

28







rolled and drawn, it has been employed as an
ornamental lighting fixture material from the Middle
Ages right through to the mid-twentieth century.
Castiron is an iron alloy with a high carbon
content which can vary from 1.7% to 3.7%. Being

sectioned to raveal interior

highly fluid in its molten state, it is easily poured into
molds for omamental or structural castings. The
composition of cast iron is distinguished by the
presance of free graphite in the form of flakes. This
is what accounts for cast iron's extreme brittleness
- and high compressive strength. Castironwas a
- common choice of material for larger exterior
fghting luminaires, as well as less expensive gas
chandeliers.'
Steels contain less than 2% carbon and
| can be alloyed to numerous other metals to

o
| Figure 64. One-piece flat-back casting
—

? ihigt

enhance such characteristics as strength,
resistance lo abrasion, weldability, machinability,
and corrosion resistance.

Iron alloys, with the exception of stainless
steel, oxidize rapidly when exposed to a damp
atmosphere. Historically, painting was the
necessary preventative measure.

Processes
Casting

Drawing on a rich hentage, casting
processes continue to involve a large segment of
the metals industry. Prehistoric humans fabricated
tools by pouring molten metal into open molds of
baked clay or stone. As evidenced by
archaeological finds, metal casting was practiced
over 4000 years ago by the Egyptians, Assyrians

Figure 65. One-piece flat-back casting
and Chinese.”™

Simply stated, the process of sand casting
involves pouring molten metal into a preformed
mold or cavity. Metal die casting is suited to rapid
production of many identical castings and has little
application to the manufacture of historic

John Neety ana R

chard Kebbe. Modem Materials and
(New York: John Wiy & Sona, 1367}, p. 145
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ornamental lighting fixtures, and will not be
discussed. Sand casting played a major role,
however, and will be covered in detail.

©Of all the metheds of producing castings,
green sand casting is the most commen. The sand
is called green because it depends on moisture
for it's bond. Casting is a science in itself and is best
understood by reviewing the process in a number
of progressively more complex examples. Bench
molds are so named because they are small
enough to be manipulated by one person and are
usually set on a short bench for convenience. Floor
molds are larger and have to be constructed on the
toundry floor.'

Medium sized casting are enclosed ina
flask, the upper part of which is the cope and the
lower part the drag. The plane separating the cope
and drag is called the parting plane. The green
sand is medeled around a pattern which is
withdrawn (drawn in casting parlance) leaving a
cavity into which molten metal is poured. The
vertical passage into which the molten metal is
poured is called the sprue, which connect to similar
horizontal passageways at the parting plane, called
gates, which convey the moiten metal to the cavity
(Figure 63.).

The easiest and most economical casting
ara bench molds of one-piece flat-back patterns on
a straight parting in the mold; that is, the patiern
does not bisect the parting plane. The molding
process begins with placing the drag half of the
flask in an inverted position on the smooth flat
molding board and placing the pattern within the
flask (Figure 64 A.). A 1/4 inch coating of green
sand is sifted on to the pattern and then the drag is
topped off with green sand from the heap (‘heap
sand’). The sand is packed unifermly throughout
the depth of the flask by a technique known as
I 9. The cylindrical butt end of the
bench rammer is used to pack down the loose
surface after peening (Figure 64 B.). The surace is
leveled off (struck-off) and a thin layer of sand
scaftered over the struck-off surface. A bottom
board is then firmly pressed on the surface and the
cdrag is flipped over. The flat face of the pattern
which was next to the molding board now rests in
the parting plane of the mold. Parting sand, which is
fine-grained silica sand, is sprinkled on to the
surlace to prevent the drag from sticking to the
cope when the mold halves are separated. The

501t Pkt i i

“Carance T. Marak, I
&£ Casting (New York: John Wikay & Sons, 1950), P 2.

cope half of the flask is then placed in position on
the drag and a slightly tapered wooden sprue pin is
located near the pattern where the gate will be
constructed (Figure 64 C.). The cope Is then filled
with sand, peenrammed, and struck-off the same as
the drag. A small venting hole for escaping gases is
poked through to the cavity with a wire. The sprue

Figure 66. Two-part pattern (above) and casting

pin is removed and the top of the opening enlarged
in the shape of a funnel to expedite pouring (Figure
64 D.). The cope is then carefully lifted oft and set
on its side near the drag. A thin stream of water is
applied to the edges of the pattern 1o lessen the
chance that edges of sand next to the pattern will
break away during removal of the pattern. The
pattern is then rapped a few times to loosen it from

30







{he clutches of the sand and then it is drawn
vertically out of the mold. The mold has been
fashioned with a slight flaring taper with respect to
ihe parting fine so that it will draw easily out of the
sand. The gate is then cut from the bottom of the
sprue to the mold cavity. The moid cavity is then
dusted with graphite or talc to reduce the tendency
of the molten metal to fuse with sand of the mold
(Figure 65 E.). After the mold has been closed and
screwed tight, a weight is placed on top to prevent
the cope from being raised by hydraulic pressure

Figure 67. Two-piece core box

due to the column of molten metal in the sprue.
The mold is then poured and when it has
sufficiently solidified the flask is emptied on the

| foundry floor and the casting removed. The gates,
vents, and other appurtenances of the casting
process are then cut off with a metal saw and the
casting is ready for inspection and finishing (Figure
64F&G)."

This type of one-piece flat-back pattern
would have been used to cast the lower band of
relief ornament on the Knight Library lanterns
{appendix - Knight Library).

There is always an attempt ina more
complicated molding to spiit the pattern with the
parting plane along a center line, so that the cope
and drag halves can be molded similarly and the
meld parting remains flat. Prime candidates for this
type of casting are symmetrical objects such as a

| candelabrum standard or a simple pulley, such as
the one for which the pattems are illustrated in

| Figure 66. The drag hall of the pattern contains the
dowel-pin-hole and is molded with its flat back down
on the molding board similar to the one-piece flat
back pattern (Figure 66 A.). After being molded in
sand, the drag is flipped over on to its bottom board

P lbid,, pp. 26.-30.

(Figure 66B.).

The protuberance at the bottom of the hub
will leave a core print cavity which will serve as a
guide for the insertion of the dry sand core into the
mold cavity when the pattern is removed. Parts of a
mold that are difficult to model or may experience
excessive erosion during the pour, are made
independently as dry sand cores and inserted into
the cavity after the pattern has been drawn. These
cores are made of silica sand and bond, which
become hard when baked and are molded in box-

Figure 69. Slip Jacket

like forms called core boxes (Figure 57.)."* Each
core has a protuberance, called a core print, which
mates to the core print cavity left by the pattern.
The ~ope half of the flask is then set in
place on the drag, exact placement aided by the
dowels of cc irse, the sprue pin located, and the
sand maldec (Figure 66 C.). The cope and drag are
then separated, and the slightly tapered pattemns

" e, p. 3.
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are drawn (Figure 66 D.). The core is then set in
place after providing for a small vent hole that is

inserted to channel off gasses caused by the core’s

burning bonding agents (Figure 66E.).

This casting was done in a snap flask. The
diagonal hinge and latch arrangement expedites
removal of the completed casting (Figure 68.). A
slip jacket is slipped down over the snap flask to
ansure against swelling or bursting when the maoid
'i5 poured (Figure 69.)."

As the size of the casting increases, more
efiort is directed at controlling the purity of the
‘molten metal as well as controliing the flow of
‘molten metal to limit erosion to the sand mold. A

Figure 70.

peuring basin is often constructed adjacent to the
prue which slopes upward toward the sprue
connection (Figure 70.). The molten metal is
‘poured fast enough o keep the basin full, so that
the denser molten metal flows at the bottom and
the lighter slag impurities float on top of the pool
‘where they are skimmed off."

Like most liquids, molten metal expands
“when it is heated and contracts when it is cooled.
‘Moltien metals will continue to shrink through their
 sofidification range. The shrink rate is a
‘characteristic of each metal (cast iron -1/8 inch/oot,
brass - 316 inch/foot) and is reflected in the
patternmaker's shrink rule in production casting
‘work."® Custom casting, such as specialty lighting
fixtures which are often modeled outside of the
foundry, utilize a secondary system, called feeders,
for intreducing molten metal after shrinkage has
‘occurred. As metal cools in the mold cawity, a thin

i p. 31
“itid. p. 38,

"
<Jahn Nesly and Richard Kebbe, Modern haterals and
Maruacnnng Processes (Mew York: Jshn Wiley & Sans, 1987), p. 149,

nigfs i a
od Cagting (Wew 'Y ark: John Wiey & Song, 1950}, p. 39,
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shell of solid metal forms next to the surface of the
cavity. As the thickness of this shell increases

Figure 71.

toward the center, the cumulative effect of
volumetric shrinkage is manifested in the formation
of a shrinkage cavity at the exterior of the mold
cavity where the thin shell started. The feeder
either connects directly to the mold cavity or is
connected by a feeder gate. The feeder is
constructed large enough so that its center is kept
in a molten state well after the pour in order to feed

Figure 72.

that last bit of molten metal necessary to fill the
shrinkage cavity (Figure 72.).*

Because of the larger size of floor molds,
the copes are often fitted with cross bars called
flask bars fo support and reinforce the sand. The
pattern is set in the flask so as not to interdere with
tha flask bar system. If additional support is

Clarence T. Marak, Ey
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| pattern is set in the flask so as not to interfere with
| 1he flask bar system. If additional support is

needed, L-shaped rods called gaggers are wired to
* the flange bars, Figure 71. illustrates an alternative
| means of casting a two-piece pattern with the help
| of flask bars and gaggers. Sometimes the
| arrangement of flask bars can interfere with the
| construction of the pouring basin, in which case it
| can be built in a rectangular frame on top of the

Caoe ? e i -
Deg ; o g a
Threo-pari. lask.
\Figure 73.
L /f-\
& =

f

[/l

Machine
ensting.

g
i
i

Pattern for
machine base casting.

base
Figure 74.

rnpa after the mold has been closed (Figure 72.).%

Figure 72. illustrates a common type of
Hask used, where the cope and drag are clamped
‘together by pounding wedges under a clamping
bar.

Many castings are complicated enough to
require more than one parting. When this is the
tase, the requisite number of intermediate flasks,
talled cheek flasks, is sandwiched between the
tope and drag flasks (Figure 73.). The cheek
paitern is fitted to the cope and drag patterns
referred to in this situation as loose pattern parts)
wilth dowels. The cheek is 5o arranged as to
minimize the number of partings needed, as

" Ibie,, p.38,

Cheek pattam

Figure 75. Three-part molding

illustrated by the pattern for a machine base casting
in Figure 74. The core print will define that part of
the mold cavity that supports the dry sand core and
is moided in the drag flask similar to a flat back
pattern mold (Figure 75 A.) Gaggers can be set
along the perimeter of the cheek flask to help
support the green sand, as shown in the drag
parting plane horizontal section of Figure 75 B.

After the drag has been molded and
flipped on to s bottom board, the cheek flask and
pattern are set in place on the drag and the sprue
pin located. 11 order to reduce the erosion caused
by molten matal falling from an excessive height,
the cheek sprue and the cope sprue are offset in
what is called a step gate (Figure 76.). The parting
plane between the cope and cheek is riddled with
dry facing sand, in the usual manner, to avoid the
sections from sticking when they are separated to
draw the patterns. The cope flask and the top loose
pattern part are then set in place on the cheek, the
offset sprue fitted in, and the cope melded. The
flasks are then separated and the pattern drawn
from the dire ction corresponding their designed
taper (Figure 78.).
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Figura 77. Three-part mold sectioned to reveal
riser and off-set sprue

| Risers are installed in large molds to relieve

- mold pressure caused by the displacement of air in

 the mold cavity by molten metal. “When pouring a

. | mold, the operator watches the riser to know when
'he mold is about filled, thus preventing the

overflow of metal and aveiding excess strain on the
mold." If of sufficient size, riser can also serve as a
feader.

A strainer cup, which serves the same
purpose as a pouring basin for smaller pours, is
illustrated in a section of the finished meld of Figure
77. The niser is built with a reservoir to control the
overflowing metal. As noted earller, the dry sand
core sits directly on that part of the mold cavity left
by the drag pattern and also extends up into the
cope mold cavity to define the inside of the upper
ring of the machine base casting.

To make molding sand water and clay is
mixed with natural silica sand [SIOQ} to achieve the
right cohesiveness, refractoriness (the ability to
withstand high temperatures) and elasticity to allow
for the thermal movement of the casting,” Bonding
sand grains with clay and water is based on the
‘wedge and block principle’. When the sand is
packed in a mold, the clay coating on the grains acts
a wedge which locks the sand grain together to
other sand grains.* The sand is mixed and
conditioned in a mulling machine similar fo the one
illustrated in Figure 78.

Cores are a mixture of high silica sand with a
low clay content and a binder. A typical formula for
brass and bronze castings might be 00 pounds of
sand to 4 quarts of oil. The baking of a core will
progress thrcugh three phases: evaporation,

Figure 78. Sand Muller

o, 4

* John Nesly and Richard Kebbe, Madem Maerials and
I (New Yark: John wle,- & Sons, 19687), p. 146.
** lasenca T, Marsk,
al Casling {New Yorkc John Whey & Sana, 55501 5. 57,
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I-Figufe a1.

oxidation and polymerization. The baking process
is timed so that full polymerization, which results in
core disintegration, is achieved in the mold, only
after the metal has solidified.”®

Bronze and brass high relief ornament and
statuary, containing undercuts such as that
lustrated in Figure 73, are molded with a different
sand through a different technique. The sculptor's

* lbig., pp. 112118
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Figure 80,

plaster model is set in the flask and separate
interlocking blocks of core molding sand is packed
around it. Special attention is given to malding the
undercuts, which may require numerous cores to
accurately model the undercut areas (Figure 80.).
The plaster model is then removed and the external
core blocks are baked. Earlier in this century this
core sand was a special import commodity from the
French village of Fontenay-aux-Roses and was
noted for its extremely fine texture and low
shrinkage rate.® A duplicate of the plaster model is
then made in core sand with integral iron bar
reinforcing bars as shown in Figure 81. Roughly a
1/4 inch of sand is removed to create a cavity for the
molten metal. The inner core is then baked and
suspended in the flask. The outer core of baked
French sand blocks is carefully assembled around

Figure 82. Pit Furnace

the shaved inner core and green sand is packed
into the remaining area of the flask. Finally matching
sprue, gate and vent troughs are hollowed out of
the drag and cope moids and the halfs are clamped

*® Geraid K, 3eering, Matal Cralts in Architecm (New York:
Bonanza Books, 1927), p. 23,
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| together for the pour.

{ For casting having many small undercuts,
| which would require a multitude of difficult sand
cores, the lost wax method is usually employed.
Thig is an ancient technique widely employed by

| the Romans as well as the Renaissance [talians. A
" model in sand is made slightly smaller than the

| intended finished product. A wax coating, equal in

|

\Figure 83. Cupola Fumace

“thickness to the desired metal, is then applied over
' this sand mold to take up its image. Next a cream
coat mixture of 50 % plaster of Paris with the

" balance being brick dust and mashed dry clay is

" applied in multiple layers. When this has been built
up into a fairy strong coat, it is wrapped in a thick
layer of coarse sand and the whole thing is
reinfarced by rods and bands to withstand the
pressure of the pour. The ensemble is dried out
and baked, which melts out the wax to leave a mold
cavily for the molten metal. The inside of the plaster
coating has of course taken on the exact

impression of the wax, which is an exact impression
~of the original sand model.”

-
|  lbid., pp. 2328,

-

Mast bronze, brass and aluminum was
melted in foundry pit furnaces during the first four
decades of this century. The pit furnace has its
origin in the earfiest metaliurgical efforts of
humanity. The fumace consists of a cylindrical steel
shaft with an interior refractory brick lining, closed at
the bottom with a grate and covered at the top with
a removable lid. A crucible containing the metal is
embedded in the burning coke bed within the shaft
(Figure 82.) To initiate a melt, the deep bed of coke
is kindled and allowed to reach maximum
combustion. Coke is a derivative of coal and will
sustain a steady high combustion temperature. The
crucible, which is of a clay and graphite
compesition, is charged full of metal and buried up

Tl o
o |
L
_/___ _|
: : ]

/
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Figure 84. Die casting process

to its neck in the coke bed.* The average crucible
has a capacity of 150 pounds, but they can range
up to 800 pounds.™ The lid is closed to facilitate a
natural draft and the metal is melted. When the
bronze has reached about 1700 degrees
Fahrenheit, discemible to the Foundryman by its
color, it is removed from the pit with special long-
handled tongs that are designed to grasp its
contour.

The cupola furnace has been the most
commen furnace for cast iron work, The cupola

Clarance T. Marek. F in the Production and Daesign of

Calating (New York: John Wiay & Sons, 1950], p. 254

* Geraid K, Geering, Metal Crats in Archilecture (New York:
Bonanza Books, 1927, p. 24
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" consists of a 20 - 35 foot refractory lined cylindrical
ctgel stack on a stand. The wind box sarves as a
-:.r\.uiar duct to infroduce pressurized combustion
fzur into the base of the shaft through small

" openings called tuyeres. The meliing process is
" started by building a wood fire at the base on top of

the sloping sand bed. A bed of coke two to four
’feel thick Is then placed on top. When this has
'reacﬂed full combustion, iron scraps or pigs, and
“coke and limestone (used as a flux) are alternately
|ayered on, and the air flow is started. The iron
begins to melt at the top and flows out the tap hole
in the breast. The level of the slag hole facilitates
the easy removal of the floating layer of slag (Figure

Bronze, brass and aluminum lend
“themselves nicely to an extrusion process to create
" constant section lengths for ornamental work. The
“bronze used for extrusion is actually a brass,
consisting of from 54 to 57% copper , 210 2 1/2%

lead and the remainder zinc.
1 A heated billet of metal of plastic
i is placed in a cylinder and forced
through a die by very high hydraulic pressure. A bar
of the intended profile extrudes into a trough on
Jthe exit side of the die. The relatively quick air
“cooling of the thin walled sections causes
“exlensive warping, which used to be comected by
~hand hammering. During the 1920°s, the largest
“profile capable was six Inches in diameter, although
larger profiles are possible now. Dovetail profiles
“made it possible to build up larger shapes that
would fit together perfectly. The process also
“allowed a certain amount of undercut detail *
Extruded brass tubing, varying from 12 to 18
‘gauge, was used extensively in the manufacture of
rnamental electric lighting fixtures. Because of the
xpense of the steel alloy dies, die casting saw only
Jlimited application to custom designed luminaires,
ut was used more extensively for production
lighting fixtures. Figure 84 lllustrates a die casting
Sprocess.

Wrought Iron Work

Two distinctive qualities of wrought iron

i, p, 33,

work are it's clear impression of hand wrought labor
and the beauty derived from structural integrity.
Each chiseled twisted bar in a lantemn is subtly
differant from its neighbor and is usually part of an
obvious structural logic. An astonishing array of
ornamental wrought iron work is a product of the
smith's fairly simple work shop; an anvil, forge fire
with a water trough, tool rack and a vise. The amil,
with its peinted prow and tocl hole at the heel end,
is the most important tool

Figure 85.

Hasmzas Figure 86.

(figure 85.). Hammers are of key importance in
forging welds, bends, flattening, repousse work,
and a multitu 12 of other tasks. Two of the most
necessary are the cross-peen and straight-peen
hammers (Figure 88.). The ball-peen hammer is

Figure 87,
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Figune 88,

useful for sculptural tasks, while the set-hammer is
best for forming sharp shoulders (Figure 87.) The
E e hammer is indispensable for welding,
raightening , cutling off and sundry heavy work
and is usually wielded by the smith's helper. A
variety of tongs with spedially shaped jaws are used
10 orip different shaped bars for forging operations
Figure 88.). The top and bottom fullers (Figure 89.)
e indispensable in drawing operations (repeated
ws of a red-hot bar to increase its length). The
and bottom swages are used in a similar fashion
1o mold a bar to a particular profile (Figure 90.).
g bottom fuller, swage and hardie (Figure 91.) fit
ifito the fool hole of the anvil. When a hot or cold
dl bar is placed across the tempered steel
ting edge of hardie and struck from above, an
ertation will result. This is repeated on the top
bottom of the bar for a full sever. The smith has
hole range of punches at his disposal; round,
are and fiat.

!

Figure 89. Fullers

Holes are made by punching 2/3 of the way
through on one side, turning it over on the tool
hole and punching out the burr.®

One of the most popular wrought iron
forms through the ages has been the scroll. The
end of a hot bar is beaten arcund the end of a scroll
starter and then graduated through a succession of

Figure 90. Swags

B

Figure 91. Hardie

T
Gerald K. wering, Wrought fron in Architectyre (Mew Yark:
Daver Publicatior, Inc.., 1929), pp. 13-15,
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CHISEL- MARK. ORNAMENTATION
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gver tighter scroll forms such as that in Figure 92. >< 2 \u’\°> S@lol o Uf’s

The hot and cold chisels (Figure 93.} are \\“//o\\°//a I ) ” 0 | o " °l

lised with the hardie for cutml'\g I:n;: are also used

ar simple but effective chisel mark omamentation
'p:gﬂrepgd.} Twisting bars is a simple operation o ! 0 | 0 ! 0 |
avolving muscle power and a long-handled bar with
& number of different shaped holes at the center
ghlch the hot bar is threaded through. Twisted bars
Were a popular and effective ornamental devise,

ﬁhh the four left bars of Figure 95 being the most Figure 94. Clisel mark ornamentation

Senors Fonu Figure 92. scroll form

(A W )
A A A

gommon.®
point to be penetrated by the other bar. An
I aperture is quickly opened and the bar threaded
« I through before the aperiure has a chance to cool
L and tightly contract around the bar (Figure §7.) The

\ T pronounced swelling that occurs at the pierced

| joint is an attractive charactenistic of this joint.*
| ! II ll 2
L {

1 2
@ x|
I Figure 93. chisels
| The technique of welding is central to
\i(eugnr iran work. Two pieces of iron at white heat ¢
\&@re pounded together until they fuse as one. A A
risty of different welds are possible, such as lap
‘Welds and butt welds. A traditional and in many
£2ses a more ‘honest’ means of joining two
mibers is by collaring and threading. In a collar
Int, a thin piece of matal is wrapped around the
o bars to be joined and lap welded (Figure 96.)
The first operation in threading is to pierce the
@ated bar with a chisel or punch on the anvil at the

|

| Figure 96.

BEF —e e
Bid., pp, 13-21 2 i, po. 13-28.
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Figure 97.

‘\Wrought iron can also be worked cold with the help
‘of a few simple bench tools. A scroll is started in the
ool illustrated in Figure 98 by squeezing a bar
‘hetween the ‘comma’ shaped templet and a die by
" hand operated lever. The first convolution of the
‘epiral is completed in this machine

Figure 99, Bench scroll machine - step 2

\(Figure88.). The spiral is then hooked in the center
Portion of the volute attached to the rotating disk of
Ahe machine illustrated in Figure 100. Because the
‘#haft connected to the disk is screw threaded , the
‘Bovancing disk maintains the

Figure 100. Scroll volute machine

spiral in the same plane as the upper lever pressing
down on it as it is twirled through the volute. The
twisting of ba's is facilitated by the machine
illustrated in Figure 101. A flat bar is inserted into
the slot in the crank face, an appropriate length of
pipe set between the two faces (to limit transverse
movement of the twisting bar) and the slotted piece

Figure 102. Bar kinking machine

dropped into the pocket in the left face to secure
the bar protr iding through. The more the
revolutions of the crank, the tightar the twists.
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blade ascends, cutting the sheet that has been
inserted.™

Figure 103.

Figure 105.

Figure 104. Wrought iron gate lantern

When twisting is completed, the slotted piece is
“removed and twisted bar is removed out of the end.
‘Another machine (Figure 102.) makes short work of
‘making half twists, useful in making light grille-work.

Wrought iron continued to be a popular
material for lanterns in the era of incandescent
“glectric lighting, either as brackets (Figure 103.) or
\integrated into wrought iron entry arches (Figures
1104 and 105.). The material also lent itself
“admirably o the nature-inspired brackets that were
‘partially derivative of the American interpretation of
‘the European Art Nouveau movement (Figures
1106 - 107).

Sheet Metalworking

Sheet metal has always been part of the
“electric ornamental lighting fixture manufacturer's
Feperivire and a few sheet metaiworking
lechniques need to be touched on. The principle
‘sheet metal materials are tin plate,sheet iron, brass,
“Copper and aluminum. A sheet metal shape starts
With a pattern etched on to the sheet. The pattern
IS either cut out with & pair of hand snips or with the
id of a squaring shear (Figure 109.). Gauges on
_:1"9 bed of the shear allow positional adjustment of
the sheat with respect to the cutting blade plane.

‘When the foot treadle is depressed, the upper Figure 108.
blade simultanecusly descends while the lower M Jpannens T. Adams, Metawarking Hangbogk (New York: Arca
Publishing Company Inc., 1978), pp. 107-109
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make both sharp and rounded

fnaﬁh,gﬁaﬁ:ziﬁnlds. The piece is clamped in place
kY bed by the upper jaw and the bending leaf
A lhegs o make the fold. Curved shapes (Figure
[sca:s an also be made on the brake by clamping
::m;ﬁ:(Figum 112.) to the 1I:|ending Ilear. The brake
‘gan also be used to make interlocking seams,
which are the principal means 01 connecting slheel
metal sheets, although interlocking tabs and rivets

'2ls0 common. The bar folder (Figure 113.) is
fed to bend flat bars used in frame and sheet
metal constructions.*

MOLD WORK ”"Izgxlcu

TYPES OF WORK MADE WITH
STANDARD HAND BRAKE ,

Figure 111. Brake profiles

MOLDS

FRICTION
CLAMP

‘E—T——___
b pp. 130-131,

Figure 110. Hand Brake
42
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Figure 113,

mias amii BET
s

Figure 114, Slip roll forming machine

‘Skp-rall forming machines are extensively used for
gurving sheet metal or forming cylinders and cones
i various diameters. The machine consists of a
housing supporting three solid steel rollers
‘tonnecled to driving gears and operated by means
ot a hand crank. To form the tapered cylinders so
popular in sheet metal luminaires of this century,
the rear roll set is adjusted for the desired splaying
@ngle, and sheet cranked through (Figure 114.).%

Metal Spinning

Although metal spinning is an ancient art, it is one
Mmechanical process that has lent itself very well to
[motorized mechanization. Metal spinning is a
Process by which a flat piece of metal is formed to a
de_snrgd shape by the application of prassure with a
Spinning tool on the piece against an attached
Wooden form, called a chuck, while rotating on a
Spinning lathe, The most efficient forms tend to be
fedially symmetric circular and cyfindrical
Shapes.Spun shapes have been used extensively

"o, ap. 147-149,
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Figure 115-a. Spinning lathe
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Follgwar black

Follgwar canter pin

Figure 115-b. Elements of the spinning lathe

in reflecting luminaires since the 1930's.

Spinning lathes are quite similar to wood-
turning lathes but are more powerful and have a
wider range of speeds to deal with the variation in
matal physical properties. Typical speeds vary from
as low as 6 ravolutions per minute (rpm) to as high
as 3500 mpm, As illustrated in Figures 115-a and
115-b, the lathe is equipped with a tailstock; the
metal blank is held against the chuck by a follower
which is atta~hed to a revolving center attached to
the tailstock.””

The .pinner manipulates the spinning tool

Rogear W. Holz ed.,
McGraw-Hil Book Company, Inc., wss; p. 109,
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Figure 11 6. Spinning tools

ﬂgure 118,

with the arms, hands and body in order to flow the
metal over the chuck to the desired shape. The
choice of tool (Figure 116.) is dependent on the
spinner's personal preference, severity of the spin,
and type and gauge of the metal. The spinning
tool, which is usually levered against apinona T-
rest for steady pressure, is usually about 18 inches
long, although seven foot monsters for turning
huge shapes are not uncommon.™®

Most of the forms, which constitute the
chuck, for spinning luminaires were made from
wood. These forms would have been built up from
solid pieces of maple, tumed on a wood laths to the
appropriate profile, sanded smooth and ciled to
resist weathering. When the design configurations
are of an extreme nature, a number of chucks
constituting a progression to the final form is often
necessary. Even the basic spun shapes of cone,
hemisphere, and cylinder require a staged
progression on the same chuck to the final form
(Figure 117.). A reentrant flange, such as the one
on the cylinder of Figure 118, can be spunon a
solid external chuck (a), or on a collapsible internal
chuck of perimeter segments held together with a
canter wadge (b and ¢). An outside bead can be
formed on a cylinder (Figure 119. a) without
removing it from the chuck (Figure 119. b}, but an
inside bead (Figure 119. c) requires a second
hollow chuck after forming the cylinder on the first
chuck (Figure 119. a).

Spinning lubricants, such as soap,
petroleum jelly, beeswax, or cup grease, are a
critical part of this metalworking process in order to
avoid excess friction and overheating problems.™

Metals suitable for spinning include Monel
Metal, aluminum, copper, brass, stainless steel,
sterling silver, cold-rolled steel, and Britannia metal
{modern pewter). Aluminum, copper, and brass
tended to be the most common choice of spinning
material. Aluminum’s ductility and resistance to
workhardening (hardening of a metal in response to
mechanical warking) make it a particularly favorable
metal to spin. Copper, stainless steel, brass, Monel
Metal, and ct.ld-rolled steel workharden as the
spinning projresses and and need to be annealed
during the process. Brass tends to become hard
and springy in response to spinning and is
annealed by smothering in cil before heating,
burning off the oil and then plunging it into a cold
water bath. Copper is heated o a iridescent hue

* lbid,, pp.108-110,
1, pg. 110111,
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and given @ cold plunge. The oxidation that results
|s..'emoved by a soaking in 5% suliuric acid solution
_ior to polishing. Monel Metal workhardens very
‘rapidly under pressura from the spinning tool and is
weakened by annealing. It requires an expert’s long
sweeping strokes 10 properly spin.*®

| The polishing of spun articles is generally
‘gone in four steps: roughing, oiling, buffing and
coloring. The first two operations remove scratches
‘and bigmishes, buffing brings out the luster, while
coloring enhances the gloss. Roughing is done on
‘3 musiin wheel coated with an abrasive grit. Giling is
one on a felt wheel charged with a finer abrasive
‘and oil or wax as a lubricant. Butfing wheels are
‘made of muslin, sewed together, and are used by
applying a fine abrasive in a grease binder.
‘Aluminum, brass and copper can also be given a
‘ecratch brush treatment, which can result in a satin
finish if a very fine scralch brush is used."

Glass forming

Most glass for early ornamental lighting fixtures was
‘& fusion of slical sand (Si0;), soda ash (which
gliects a lower overall melting temperature) and
fime (which improves the chemical stability at the
Jower melting temperature). A heat-resistant glass
was developed in 1935 by Corning-Steuben with a
yary low coefficient of thermal expansion®®, which
Mnade it a more suitable glass for use in luminaires
Employing brighter and hotter lamps. The glass was
made by replacing the alkalie content (soda ash)
Wwith boric oxide and is generally referred to as a
borosiicate glass.

The glass shades and globes used in
historic luminaires were generally the result of
Pressing, blowing, or pressing/blowing processes,
doliowed by hand trimming and finishing. Molds for
Pressing glass were generally made trom fine
gauned gray cast iron and were used hot, often at
ABmperatures approaching 600 degrees
Lentigrade. The malds were usually comprised of
o or more sections in the bady (Figure 120.), a
Raseanda ring to define the upper edge of glass
85 well as to guide the plunger. Molds for heavily

o :
; Herald V. Jahnson, bAstal Spnning (Miwaukee Wi The Bruce
Reishing Company, 1960), op. 37-39

u
Eid., pp. 57-58.

@
Faymend MeGrach Giaag in Architecture and Decoration
ondon: Tho Architeerural Press, 1961), p. 65,

decorated pieces with multiple body sections were
hinged to swing open and clear projections. Simple

Figure 120. Glass pressing machine

pieces weare pressed in one piece 'block’ molds
with a removable base from which to pull the
finished piece. The machine operator would gather
a blob of molten glass on to the ball-shaped end of
a metal shaft and drip the required amount of liquid
glass into the mold, shearing through the stream
when a sufficient amount had been applied. Hand
presses operated with a lever and crank, while
mechanized presses operated a cylinder and
piston with compressed air. The pressed piece
would require a certain amount of cooling in the
mold as an annealing stage to avoid the formation
of an over-cooled tensile skin. Glass was also
blown, by hand or by machine, into molds to effect
globe-like shapes that would be difficult or
impossible to press.”

After removal from the meld the shapes are
touched up as needed with needle-point flames,
ground on a fine-grit sandstone wheel or with
abrasive water sprays, and fire-finished to remove
the sharp greund edges by heating first with a soft
flame and then a high intensity flame until fusion
rounds the eaiges.*

Three major decorative techniques were
used on historic globes and shades: decorative
cutting, etching, and enameling. For glass cutting,
the design is roughed out in water-resistant paint
and then cut on abrasive wheels. A silicon carbide
wheel of 80 to 100 grit was first employed, followed
by a finer alumina wheel. The etching process
required the design (or the negative of the design)
to be masked out or painted with a resist. The piece

“? Ergvclopadia Britannicn, 1964 ed. s,v, "Glass Manudactune®

* .
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\was then immersed in a hydroflouric acid bath which
a2 away (etched) the exposed surface of the glass.
o do enameling “a design cut in a brass or glass
iate is charged with a mixture of enamel color and
medium (ithographic varnish) and a sheet of
yansfer tissue paper is gently applied and peeled
off from one comer to bring with it the design in
gnamel. This is applied to the clean glass surface
and the paper is damped, leaving enamel only on
the glass, which is then heated carefully till the
enamel fuses to it. The same transfer method is
ysed for applying wax resists to glass o be

gtched”.”

]
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Chapter 4

Development of
Illumination
Science

Introduction

This chapter will provide a basic framework
for the understanding of the development of the
‘gclence of electric illumination and its effect on
lighting strategies and luminaire design during the
:early and mid-twentieth century. Although the use
of lighting fixtures to reinforce architectural
intentions and unify interiors was an underlying
{heme of fixture development during this period,
this particular aspect of historic lighting will be
expiored separately in more detail in a later chapter.
The development of stronger incandescent lamps
and flucrescent lamps, material processing, as well
as evolving architectural design and ormamentation
'a_:l tudes, tended to be the primary forces driving
fiture design. This chapter will be loosely based on
2 chronological documentation of the building
llumination industry during this period to explore
these issues,

Early Electric Illumination
(1898 - 1914)

Up to the time electric incandescent
ilum_unaiicn became commeon, it was general
architectural design practice to amange building
Fonfiguration, room layout, and window size and

47

location to optimize daylight as illumination and to
assist this light level with artificial means or devises,
such as exterior reflectors (Figure 124.), pavement
lights, and gas lighting fixtures. This tended to lead
to ‘alphabet-shaped’ buildings composed of wings
embracing light courts to maximized their access to
daylight and natural ventilation. In some building
types, such as offices, the need for adequate
daylight also limited the depth of an average office
to about 16 fzet and forced windows as close as
possible to the ceiling for maximum light
penetration to the rear of the office. Rules of thumb
for the relation of window size and placement to
daylight penetration were the most common
illumination design tools.

An understanding and application of basic
optical theory led to the development of exterior
light reflectors to bounce light off the ceiling and
further into the room and prismatic pavemeant
blocks to refract light from the sidewalk area further
back into the basement. Because of their central
role in development of illumination science, an
understanding of optical reflection and refraction is
essential. Given a ray of incident light on a surface,
the angle formed by its arrival and departure can
always be bisected by a perpependicular to the
surface at the point of impact of the ray. The angle
formed by the incident ray and the perpendicular is
called the angle of incidence, while the angle
formed by tha reflected ray and the perpendicular is
called the angle of reflection and the two angles are
always equal and In the same plane. If the angle of
Incidence of a ray on a surface is known, then the
angle of reflection can be readily determined.
Objects are rendered visible to the eye by the
reflection of light rays impinging on them and the

Figure 121. Refraction through a glass plate

" Henry Crow, “The History of luuminason ideas,” The American
Azghitect sod Buiding News, Ccicber, 1898, p. 3
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rafiective powers of various matenials are highly
Jzrable. The amount of light reflection also
d:amaﬁcally increases as the angle of incidence and
a prsim ncreases. Mast materials
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Figure 122. Prismatic Pavement Blocks

refiect fittle light when the incident ray is
pgrpendicular to the surface, but when_lhe ray
<irikes the surface obliquely, reflection is
augmented. Using water as an example, at a
perpendicular incidence, 18 % of the light is
reflacted, while at an incidence of 89.5 degrees,
72.1% of the light is reflected.” Reflection was the
principle of operation of the gas lighting reflectors
[Figure 54.) developed in the nineteenth century
for more intense artificial lighting applications.
Refraction is best explained by following an
incident wave of fight on a surface of a wavelength
represented by the transverse lines in the left
drawing of Figure 121, The front of the beam will be
retarded at E by propagation through a denser
mecium before It is retarded at F. The beam only
“reaches G in the dense medium, while it travels to H
in the rarer medium (air). This has the effect of
deflecting the beam as it passes through the
denser medium. Provided this denser medium is of
unitorm density and thickness, the reverse of the
entering deflection phenomenon occurs as the
‘beam departs and proceeds parallel to its
incident

'|n(u HoLE |I
ey

Figure 124. Early Daylighting Strategy

" lbid,, pp. 3.4,

direction. If the denser medium were a prism
instead of a plate, as indicated in the right drawing
of Figure 121, it is seen that the upper part of the
beam travels a further distance through the denser
medium than the lower part of the beam so that the
emerging beam is permanently deflected. A
constant relationship exists between the angle of
incidence and the angle of refraction for each
material. These constants, called the index of
refraction, have been empirically derived for many
materiais and are useful in determining the
refractive qualities of lenses used in illumination as
well as light distribution patterns.

Figure 123. Vertical Refracting lens

Refraction was the principle of operation of
prismatic pavement lights (Figure 122.) and the
vertical refracting lenses (Figure 123.) that were
developed in the nineteenth century to daylight
basement areas (Figure 124.)."

Electric Lighting in its Infancy
Lamp development

Electricity did not assert its dominance over
gas as the preferred illumination fuel until about
1914, when technical improvements in electrical
generation finally secured reliable, uninterrupted
power supply. Up to this time, combination
gas/electrical fixtures (Figure 58.) were a popular
means of dealing with the frequent power
outages.* Von Walsbach's development of the gas
mantle in 1884 revolutionized the gas lighting
industry. The Welsbach lamp was first available in
10, and then later, in 15 candiepower per cubic
feet. It was quite common to replace one of the
standard burners on existing gas fixtures with a

? loia., pp. 4-5.

* 75 th Anniversary fasue " Elscrical Wesz, August, 1862, pp. 56-
7.

48







\elsbach lamp to increase illumination levels. Inan
sffort 1o compete with electric incandescent
jghting with its light source pitched down, the
iverted gas mantle was introduced to the market
* and commercially successful (among those with gas
Sjghting) by 1906." . . ’
Thomas Edison’s application of electric
Cgurent 10 8 carbonized cotton thread mounted in
' n evacuated glass bulb initiated a new era in
Sjghting technology. By September of 1882,
£dison had 85 customers connected fo his new
glectrical generating and distribution plant in New
vk City. The sixteen candlepower lamps had
rge-blown bulbs with seal-off tips, a lcoped or
hairpin shaped carbon filament, and any one ofa
“gozen different bases that were filled with plaster of
' paris.* The Edison screw base eventually became
ihe industry standard.
The carbon filament lamp was improved
\ypon in 1905 by General Electric’s Metalized
" garbon filament, which consumed the same amount
¢t energy and produced 20% more light. A Franch
tartatum filament lamp entered the market in 1905
'but failed to capture more than 3% of the
' inzandescent lamp market because of its inferior
' performance when operated upon alternating
“current and by the invention of the tungsten lamp
“shortly after its appearance. The tungsten filament
lamp, commercially available in 1907, was superior
"o all other lamps then on the market. The
“subsequent substitution of drawn wire mounted as
“a contiruous filament greatly improved its
niggedness and bulb-blackening preventatives
‘allowad its operation at higher efficiencies. With
“enzuing price reductions, the sales of tungsten
lamps, referred to at the time as Mazda lamps,
gxceeded the sales of all other types of
JIncandescent lamps by 1913. The invention in
1914 of a Mazda lamp filled with an inert gas to
ratard filament evaporation allowed more efficient
larger bulbs of a power equivalent to the arc lamp.”
The enclosed carbon arc lamp was the
mest common street lighting electric flluminant
“during the first two decades of the twentieth
ceniury. The intensified carbon arc lamp, in which
small diameter pure carbons are operated at high
" Danys Poser Myer, Gaslighting In America (Washingean

D.C.Department of the Interior, Technical Preservation Services

Bivison, 1978 p. 208,

.
Flobert L Senith, “Lighting Technalogy: from darkness ta
Sepcruniy.” Achilecaural Lighsng, Novembee, 1986, p. 57

‘e5ton 5, Milar, “Recent Davalopments in tha Art of lumination,”

insEsution, 1914, pp. 612613,

current density in a globe which partially restricts
the air supply, saw considerable deployment
indoors, particularly for store fighting and light
Industry. The low pressure mercury vapor lamp and
the higher efficiency high pressure mercury vapor
lamp (220 Violt, D.C.) were also in limited use before
19112

Fundamental Principles of
Artificial lllumination

The arrival of the more powerful tungsten
lamps hastened a more thorough understanding of
illumination science in order to hamess the full
lighting and architectural potential of the new
sources as well as to address physiological issues
such as glare, intrinsic brightness, and contrast.
The illumination principles developed in this early
illumination period form a solid base which the later
Beaux-Ar, An-Deco and Modernist periods built on
and are critically important to understand. The field
of illumination science includes the engineering
aspect, issues pertaining to vision and esthetic
considerations and can be dissaggregated as
follows:

. Flux of Light
1. Diffusion and Direction of Light
fil. Quality or Color of Light

Consideraticns of the above include:

A, Intensity of llumination
System of lllumination
Lighting Source Location
Glarz, Brightness, Specular Reflection
and Contrast
Lighting Fixture Design
Shadows
Esthetic Considerations
Economy and Efficiency

All of the above factors share a synergistic
relationship and require due consideration in any
artificial Bghting application.?

Ibid.. pp. B13-614,
¥ L8, Marks, “The Lighting of Public and Seme-public Buildngs,”Tha
Brizkbeilder . Sep ember, 1913, p. 192,
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| Flux of Light

The flux of light is the adequate and
| cuitable level of light to illuminate a space. The most
' mpertant considerations are the intensity of light
| equired for the purpose of the room, the system of
fighting used and the control of the pnysinloglical
factors (glare, reflection, contrast) to ensure visual
 comfort while occupying the space. As early as
" 4q07, the general approach to detarrru'ni_ng_ the )
jotal flux required was to assume a certain intensity
' on a raferance plane 2.5 feet above the floor for a
" particular application.'® Empirically derved
' diciribution of light curves and flux of light curves
for particular types of lamps were used with tables
gstimating the dissipation of light flux with the
' increasing angle from the horizontal to then
' determing the total candle power required.”’ By
914 It could be said that “the principles of physical
pptics and magnetic flux underlie many calculations
' made in iluminating practices. Marked impetus was
given to calculations of illumination by the
appication of the idea of luminous flux in
' commercial illumination design. In recent years the
| mathematics of the subject has been set forth
“repeatedly, and it may be said that the calculations
Cinvolved In illuminating engineering work are
perhaps further along toward complete
~development than is any other branch of the
Ssubject.™

Il.  Diffusion and Direction of
Light

The greatest hazard to ocular hygiene is
the diminished visibility, discomfort and possible
Injury to the eye caused by glare due 1o exposed
Ight sources. A major thrust of lighting design in

lhese early years was the diffusion and redirection
0t light 1o control glare and jaming contrasts in fight
level in different parts of an interior,” Diffusing

- Dotes and shades and reflectors as well as semi-
ndrect lighting systems were developed 1o
- acoress the issues of glare and contrast.

™

"onL Block, The Science of Slumnaton (Lencon: John Murray,

2 T

" Preston 5, Mk, *Fecant Davelopmanss in the Art of
W.mnaton” Arruigl Regart Smihagnian Ingtulion, 1914, p. 621

"LB. Marks, “The Lighting of Public and Semi-public
Bulsings, Tha Brcubuider . Sepiember, 1913, p. 192

n Color of Light

The quality and color of light emanating
from the source, and the coler of interior surfaces
that the source light reflects off of, eifect the total
tlux of light required to provide an adequate level of
lllumination. The color of light in a room also has a
direct bearing on visual processes such as shade
perception, visual acuity and color perception’ and
is also an important design element in architectural
axprassion.

It was observed that suniight, reflected and
modified by the natural environment was of a
comparatively low intensity and of a decidedly
bluish, yellowish or green tone. “These are the tints
that generally produce pleasurable sensations, and
hence better serve as a means of conveying the
emotion of beauty in vision. It would theretore
seem reasonable to surround curselves during our
indoor life with an environment having natural tints
and transmitting o the eye an intensity of fight
approximately equal to the average intensity
received by the eye when similarly exposed to
natural surroundings™.'* The color and intensity of
light reflecting off variously tinted interior decorated
surfaces had to be carefully coordinated to result in
a final reflected light of a pleasing natural tint. The
most common means of modifying the color of light
from a source was to select the desired quality or
tint of the secondary reflecting source."

A, Intensity

The intensity of illumination required for a
space is most dependent on the intended use of
the space. Tables were published at this time
suggesting illumination levels for various building
types (schooirooms - 2 to 3 footcandles,
residences - 1 to 2 footcandles, libraries - 110 2
footcandies in general and 3 to 4 footcandles on
the reading tables), and also for different kinds of
work (drafting - 5 to 10 footcandles, postal service -
2 to 51ootcandles). It was stressed, however, that
such figures were only guidelines and that the
special circumstances of each lighting application

' Preamon S. Millar, *Recent Developments in tha Art of
Muminasen,” Annual Besod Smithsanian nssitution , 1914, . 621,

'* Bassen Jenes Jr., “indirect Lighting,” Tha Amercan Architect
Decamber, 1909, p. 248,

"% 1bid., p. 248
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“glso had 10 be considered. Besides the vagaries of
- rconal preference in lighting level, the potential
interaction of & daylighting component with artificial
fighting can be difficult to asses because of the
gye's ability to adjust to a very wide range of
{lumination intensities. Comfortable reading can
pecur with as fittle as 1 footcandle falling on the
peges of a book and with as much as 500
scandles, provided the latter is properly diffused
and directed.” “In daylight under usual conditions,
g eye works with a comparatively small pupillary
gperture, bacause of the enormous flux of light. In
arificial lighting, under good canditions of
giftusion, direction, and contrast, the eye works
with a comparatively large pupillary aperture,
because of the relatively insignificant flux of light.
\Under these conditions we can therefore see well,
and without visual fatigue, by artificial light at
flumination intensities that are only a fraction of
fhose which ordinarily obtain in daylight.™*

As a valuable aid to iluminating
‘engineering design during this period, laboratory
measurement of total flux and light distribution for
Hamps and auxiliaries (globes, reflectors, shades),
‘s well as lilumination intensity and brightness in
lighting installations, were disseminated
‘hroughout the industry. This was made possible by
fhe development of portable photometers allowing
the measurement of light intensities on actual
lighting installations."

B Systems of llumination

The introduction of the brighter tungsten
flament lamps, and the attendant glare problems,
Was the catalyst driving the innovation of new
i_ndirec*. and semi-indirect lighting systems.The
Waricus systems fell into the following broad
Sassification:

Bl General ilumination by direct lighting

*lamps exposed to view, either in a fixture
or sludded into the architectural ornament
or along the principle architectural lines as a

- " LB Markn, “The Lighing af Public and Semi-public
Buidings "The Brickiyiider, Septembar, 1913, pp. 193-194,

'
I, p. 194.

'
- Fresan 5. Miltar, *Recent Davelopments in e A of
maton” Aoy i Inatitulicn. 1914, p.B13.

design accent*
«lamps enclosed in globes or shades which
diffuse and direct the light

(b} General illumination by indirect lighting

«lamps concealed in opaque reflectors
suspended from and direcled toward the
cailing, which serves as a larger secondary
diffusing area

«lamps concealed in coves and located on
the side walls near the ceiling

+high reflecting standards mounted on the
floor and projecting light toward the
ceiling.*'

(c) General ilumination by semi-indirect
lighting
swhen the suspended reflecting shade is
translucent, a portion of the light is
reflected offof the ceiling and a portion is
transmitted as direct lighting through the
diffusing transiucent shade.
sthe lamps can be mounted behind a
transmitting screen, such as a sky light or
art-glass panel, which becomes a
secondary lightsource.™

(d) Local illumination

«This was a secondary lighting system in
closer proximity to the particular
task or area to be lighted

(e) Combinations of the various general and
local lumination systems

C. Location of Lighting Fixtures

This aspect of illumination was most refiant
on the intensity of illumination required in a room,
the system o: illumination employed, and the
intended role of lighting as an aid to architectural
expression. During the earlier period of direct
lighting with carbon filament lamps, it was felt that
celling fixtures were the most efficient method of
providing general illumination. By lighting the upper

Bassett Jones Jr., "indirect Lighting,” The American Architecs,
December, 1900, p. 246.
' |_B, Marks, “The Lighting of Publc and Semi-public
Buddings,"Tha Brckbyiider, September, 1913, p. 194,
# gasaelr cones Jr., “Indirect Lighang.” The American Archisae,
December, 1909, . 246,
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haif of the room, they added to the sense of height

' of a room by leading the eye upward. They also
jgnded fo emphasize the horizontal lines of the
reom by casting downward shadows from

* projecting meldings. Wall brackets were most

siteciive as local ilumination, They tended to

" pccentuate the perpendicular lines of the room by
{rowing the different wall planes into bold

 contrasts in shadow. Wall brackets used in
conjunction with ceiling fixtures tended to eliminate

&l shadows and fight a room evenly. Although
indirect and semi-indirect lighting systems utilized
\he celiing plane as a secondary diffusing area, the
above contrast characteristics still held true, but
with drastically diminished shadow crispness.

D Glare, Brightness, Specular
Reflection and Contrast

It was understood during the Early
liymination Perod that glare was largely a matter of
contrast and it's suppression in order to promote

 peular welfare was of primary concem to illumination

engineers, Simply put, excessive brightness

" means excessive contrast with surrounding

 ohjects. A bright source may cause ocular

 discorntort amid dark surroundings but be
innocuous in a bright environment.® The brighter
light sources were quickly recognized as an ocular

‘hazard by the medical community. They
understood that too intense a light decompased
the visual purple in the retina faster than it could be
raplaced, and left a condition of retina exhaustion. it

- also compelled a constant extreme muscular
contraction of the pupil in the effort to exclude the
light, which is both fatiguing and painful.®® Another
manifestation of glare from a bright source, typically
an exposed lamp, is specular reflection from

- polished surfaces in the room. When light strikes an
object some is absorbed, some is transmitted (if the
Object is transparent or transiucent), some is
reflected diffusely, some is reflected regularly. This
reqularty reflected light is referred to as specular

- reflection and can be an annoying source of glare
Irom such surlaces as polished walls and

v Crownfield, “lllemenation and the Architectural Troatment of
;;g'!-:v; Fisturas,” The Architeciural Aecord , December, 1307, pp. 488-

u
Preson 5. Millar, “Recent Developments in the Ar of
Arous! Bepr Smithsonian Insinton,

Beminaton” &y

1014, p. 622,
a.

F Lawent Godinez, “What Do We Know About Lighting? -
rudaciony Note* Architecaural Record, V. 3., 1913, p.257.

Figure 125. Typical Reflectors (1900 - 1907)

table tops or aven the pages of a book. The
suppression of contrast through the control of
glare, brightness and specular reflection is what
precipitated the rapid development of diffusing
auxiliaries, semi-indirect and indirect lighting
systems and a more thorough understanding of
ocular physiclogy.™

E. Lighting Auxiliaries

A lighting auxiliary is any construction
attached to the lamp source which attempts to
diffuse or direct the light. Various types of auxiliaries

were associated with direct, semi-indirect and
indirect lighting systems.

o @

X,
T o TN

Figure 126. Typical Reflectors (1907 -1914)
LB, Mar<s, “The Lighting of Public and Sami-pubic
Bullings,"The Brckbuilder, September, pp, 195-196.
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Direct lighting fixtures surface intensity . As noted earfier, this reduces the
contrast between the source and its surroundings,
Prior to 1907, direct lighting fixtures often which is the cause of glare and ocular discomfort.
custered exposed carbon filament bulbs to Ground glass or etched glass produces a surface
increase the flux of light (Figures 80-61.,106-108.)  roughness which is considerably less effective in
or amplified and directed the exposed bulbs in dispersing light rays from the source (Figure129.).*
sectional mirror or glass reflectors (Figure 125.). In order to get the best vertical
The introduction of the tungsten filament lamp distribution,it was important to contour the
precipﬁaied the development of translucent translucent glass shade to achieve a vertical
snades and reflectors that diffused and directed
the light as well as shielded the brighter side
portions of the bulb from direct view or concealed

T T ———

the entire bulb itself (Figure 126.). As illustrated in
s typical light distribution pattern of a tungsten
fiament lamp, (Figure 127.) the vertical looping of
the filament results in the greatest candlepower
occurring on the horizontal. Consequently, rated
candlepower values correspond to this horizontal

Figure 128. Ground glass light diffusion

Figure 127, Tungsten lamp light distribution feﬂectioq from the light source (Figure 130.).
When the inrer surface of these shades were
maximum.” Shades and globes made of glassware depolished, llf.rough a combination of sandblasting
having ditfusing properties were fashioned to and acid etching, the reflected light was of a
¢ the ocular discomfort of exposed bulbs as  diffused character which reduced the glare and the
¢ll 5 to improve and control light distribution specular reflaction off of room surfaces (Figure
patterns. 131.).*

Reflection from and refraction through opal ~ The purpose of opaque reflectors was to
glassware produces a dispersion of light rays to direct 1|_ghl. e|llhe_r in dllrec_l Ilgntmg_ tshnw window,
such an extent that the apparent intensity is nearly ~ industrial) or indirect hghtu}g applications. By
equal in all directions. Opal glass is composed of varying the contour of a mirrored glass reflector with
suspended microscopic particles within the a highly reflective inner surface and the location of
siructure of the glass. The rays of light are variously ~ he lamp within that reflector, a wide range of light
refiected and refracted by these particles as they distributions is po_ss_;lbls (Figures 132. and 133.]_. To

ough the thickness of the glassware, overcome lhe swn!-lmg pattern of uneven reflection

n a condition approximating uniform characteristic of highly polished suriaces, the
luminosity (Figure 128.) This distribution of fight manufacturers of opagque reflectors formed the
fays throughout the glassware also tends to inner glass surface of their reflectors in a series of
ohscure the bright source and produce a luminous  fidges or spatulated circular indentations, which by
Olassware surface of greater surface area and lower  Virtue of their variously inclined surfaces slightly
break up the raflected light rays and dispel these
" FLavrers Godnez, “What Do We Know Asout Lightng - T Traaan

7% 0l a Technique of Lighting,” Architectural Becgrd, V. 33.
p.370. * oid.. p. 377
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Foure 123 Metalic silvered opaque reflector

images without causing any material change in the
effective distribution of the reflector”* The
permanency of the reflective glass coating was of
great concern to practitioners, as its depreciation
caused a drastic diminution in the quantity of light
distributed. The preferred coating was pure metallic
silver deposited on the back of a thin glass mold. A
second coating of enamel was applied over the
silver and subjected to an extremely high
temperature o negate its temperature expansion
and protect the silver from tarnishing.®

{b) Indirect lighting fixtures

The most usual method of installing an
indirect lighting system was to place the lamps in a
continuous trough reflector mounted in a cove
worked into an interior cornice, either above a high
wainscot or just below the ceiling. The design of
the reflector was carefully tailored to the form of the
ceiling in order to properly project the light on the
cailing forming the secondary light source. This was
necessary to avoid an intense light directly above
the cove which would remove all sense of
continuity between the ceiling and walls. A glass
shield over the reflector aperture could be painted
or etched in such a way as to graduate the light on
the ceiling. It was thus possible to entirely conceal
the location of the light source by preventing fight
from falling on that area directly above the cove and
grading the light so it reached maximum intensity at
the center of the ceiling. The ceiling necessarily
had to be painted in some lighter shade for
effective reflection. In some situations, the opaque
reflectors served the same purpose as the light
trough.*

The wide distribution of light from the light
source across the ceiling resulted in an equal
dispersal of light rays in all directions or a general
diffusion of fight. This resulted in a loss of shadow
and of “perspective at distances greater than those
where eye parallax is the controlling factor”.*

lc) Sem.-indirect lighting fixtures

This perectly even illumination and loss of

F. Lavrent Godinez, “What Do We Know Abous Lighting? - on
opague lightng,” Architeciurg Recged V. 33, 1913, p. 578,

* o,

* Basgen Jones Jr., “Indirecs Lighting,” The Amarican Archilecl .
Decermber, 1909, p, 247

* i,
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\Figure 134. Indirect glass bowl with stensiling

“shadow was recognized as a fault of indirect
Jgnting. Expanding on this peint, one period writer
noted; “some maintain that this condition produces
4 restlessness almost indefinable, due no doubt to
“our eyes being accustomed to light whose source
we can see and which has a definite direction,
producing shadows which accentuate the outline
of chjects, making them easier to see”.* ltwas
£ven suggested that prolonged exposure to this
“lype of light was a source of eye strain.
In response to the above concemns and in

\an effort to control glare and contrast from the new
‘Lrighter lamps, semi-indirect lighting fixtures were
_x:e\-eioped which combined features of both direct
and indirect lighting systems. The lamps were
\genzrally located in translucent glassware bowls,
which fransmitted a dittused direct light as well as
reflecting light toward the ceiling, which served as a
secondary lighting surface. One of the first
Applcations of this was the surrounding of the the
‘ungsien lamp with a hand carved shallow alabaster
Aish. The soft mellow light transmitted,
Sunplemented by the reflected indirect light,

™
Harry Pickhasd, “The bew Lighting,” The & Becorg

Figure 135. Indirect bowl with sculptural relief

alabaster was subsequently created to simulate the

soft mellow light of alabaster at a fraction of the cost.

Aftractive pressed glassware bowls with surface
stenciling and sculptural relief ornament rapidly
became part of the repertoire of semi-indirect

Figure 136. Indirect bowl with opague reflectors

proved immensely popular with practitioners of the
day. A type of dense transiucent glass resembling
lighting fixtures (Figures 134. and 135.).* lt was
important with such fixtures to avoid installing too
many or too high a wattage lamps to increase the

W32 February, 1913, p, 183,

*ibid., p. 154.
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Figure 134. Indirect glass bowl with stensiling

shadow was recognized as a fault of indirect

jghting. Expanding on this point, one period writer
moted; “some maintain that this condition produces
a restiessness almost indefinable, due no doubt to
our eyes being accustomed to light whose source
we can see and which has a definite direction,
producing shadows which accentuate the outline
of objects, making them easier to see”™ ltwas
even suggested that prolonged exposure to this
type of light was a source of eye strain.

In respense to the above concemns and in
an effort to control glare and contrast from the new
brighter lamps, semi-indirect lighting fixtures were
geveloped which combined features of both direct
and indirect lighting systems. The lamps were
Generally located in translucent glassware bowls,
Which transmitted a diffused direct light as well as
feflecting light toward the ceiling, which served as a
secondary lighting surface. One of the first
Ecications of this was the surrounding of the the
lungeten lamp with a hand carved shallow alabaster
tsh. The soft mellow light transmitted,
Suppiemented by the reflacted indirect light,
—

j., e Ficehardt, “The New Lighting,” The Archissctural Becorg .
=3, February, 1913, p. 153,

Figure 135. Indirect bowl with sculptural relief

alabaster was subsequently created to simulate the

soft mellow light of alabaster at a fraction of the cost.

\ttractive pressed gl bowls with surface
stenciling and sculptural relief ornament rapidly
became part of the repertoire of semi-indirect

Figure 136. Indirect bowl with opaque reflectors

proved immensely popular with practitioners of the
day. A type of dense translucent glass resembling
lighting fixtures (Figures 134, and 135.). Itwas
important with such fixtures to avoid installing too
many or too high a wattage lamps to increase the

* .. p. 154.
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indisect lighting effect, as this would overfight and
sjiarate any surface or sculptural omamentation
{hat was part of the bowl. The fixture illustrated in
Figures 136 and 137 solves this problem by
pmploying opaque reflectors under the bulbs to
incraase reflective efficiency and one bulb
 sitioned beneath to flluminate the bowl. Before
reflected light from the semi-indirect fixtura can
rgach the working plane (2 feet, & inches off the
Jloor} in a medium sized room, it must be

Gawitt Livr IR
JLLUMIMATED BOML EFFECTL

Figure 137. Indirect bowl with opaque reflectors

reflected off of the ceiling plane and the wall plane.

Since it is not uncommeon for even lighter shades to
absorh 75 percent of incident light, the importance

‘of Bight Interiors to the efficiency of indirect lighting

strategles is apparent.*®

Beaux-Art Period (1918-1929)

The illumination principles developed
during the early illumination period continued to
provide the core of knowledge during this period.
‘Tremendous research strides were made in the
‘area of ilumination engineering, particularly in a

“mare thorough understanding of physiclogical
optics, more effective lighting auxiliaries to direct
“and diffuse the higher efficiency lamps, and the
development of more complex lighting control
systems. There was an understanding on the part
of he building design community of the role of
‘anificial ighting as an integral element in the
‘@rchilectural ensemble. This deeper understanding
ol llumination engineering and the architectural
Implications of lighting also supported the
fontinued evolution of the design of luminaires.

llumination Engineering

Nt Godinez, “What Do We Knaw Abaut Lightng? - On
Arctiechysl Aegord, V. 34., 1913, pp. 264-266

By the third decade of the twentieth
century, the period referred to as the Beaux-An
period in this study, electrical ilumination was well
established as an essential element in building
design. As an aid 1o intemational trade and
llumination science, the International Commission
of lllumination defined a set of standard illumination
units in 1920. “One foot-candle is the illumination,
produced at a point on a surface, which at the point
ig normal to the direction in which a source, located
at a distance of one foot, has an intensity of one
candle. One foot-candle is one lumen per square
foot."™" The lumen is the unit of luminous flux . The
determination of flux was possible mathematically if
the source intensity (candle-power) and source
charac ics (light ¢ ion curves) were
known, or assumed.™

Improved lamps and means of describing
lamp characteristics also occurred. The practitioner
needed to understand the fundamental difference
between incandescence and luminescence.
Incandescence, or temperature radiation, was
defined as “that type of emission in which the
radiation is due to, and stands in a definite
quantitative relation to the temperature of the
source.™ A prime example of this is the ordinary
incandescent lamp filament. This type of radiation
normally gave a confinuous spectrum in which all
the wavelengths were present. Luminescence, on
the other hand, is an emission that bears no strict
relationship to source temperature. An example of
this is the mercury vapor lamp.Luminescent
sources typically produced light having distinct
bright line or bright band characteristics. As an aid
to understanding and selecting appropriate
incandescer* sources, the concept of color
temperature was developed. The color
temperature of a source is defined as that
femperature of a black body having the same
spectral distribution of radiation as the source.
Many luminescent sources, whose emission is
unrelated to temperature, could not be assigned
color temperature values.*® The source of radiation
of the mercury vapor lamps in use at this period
were a result of electron excitation in the isolated

e e
Francas E. Cady, editor, * lumninating Engineering, (MNew York: John
Wilay and Sons, 1925).p. 171,

* Ibid., pp. 188-171
* i, g1
 tbidl., p. 1~
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' amvironment of 8 gas-filled tube." As the lens to change its curvature in order to focus on
pmperature of a tungsten filament increased, the nearer objects if necessary.*
Lm‘mﬁiw increased from the req and through tp As seen in Figure 139, there are two types
“ihe blue end of the spectrum, which was the typical [ ————
color of mercury-vapor lamps. Only the gas filled e
yyngeten filament lamps could approach the blue
cirum area, Tungsten filament lamps were the
preferred source for interior illumination, while
| marcury-vapor lamps saw fairly limited application in
industrial and exterior lighting.**
Enormous advances were made in the area
‘physiclogical optics by 1925, which tended to
e bstantiate intuitively held notions of physiclogical
:np1i[5 as wall as make new discovenias which
' niormed ilumination science. An understanding of
e anatomy and operation of the eye was central to
this effort. Referring to Figure 138, the light
impression is refracted through the exterior coat,
" galled the cornea, and the transparent lens body,
“on to the retina. The retina is the sensitive surface
‘composed principally of three sets of nerve cells
\with heir fibers, connected to the brain through the
gptic nerve. The iris is the muscular diaphram that
‘contracts with an increase in light intensity and

AL AR Py

—
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Figure 139. Nerve cells of the retina

of light receptor neuron cells that make up the first
of the three sets of retina neuron cells. It was
thought that the cone cells (center) and rod celis
{ends) functioned differently, based on the
following facts. Cone cells are most profuse at the
center of the retina, with hardly any occurring at the
periphery, while rod cells are located in both areas.
The rod celis contain a light sensitive substance
known as visual purple, which aids in night vision.
The eye is generally color blind in the peripheral
areas and a condition approaching color blindness
is evident at low light intensities. Based on tha
above, it was ascertained "that the rods are excited
at light-intensities too low to excite the cones, and
that the cones are organs which mediate all

y phenomenon pertaining to the color sense™* This

Figure 138, Elements of the eyeball understanding of the viginnary process was the

L. 2 basis to theor ncernil lor contr. lor

B i 0o o mansy s 2% 5 18 oo st et (oo

Tesulls in a general change in the illumination of the complimenta,y color direction and after-images of

fetnalimage. Because less of the eye's imperfect (o patterns seen in negative and the

[eiractory surtaces are utilized with a contracted complimente v color) and generally took the

r&" wjh ta;heﬂuf':“”mem supports improved position that these phenomena were the result of

ty. The ciliary muscle contracts on the unequal fatigue of the color processes in the

** Ibia.. pp, 229-222
* Ibid., p. 235.
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To aid calculations of light distribution and
ensity with indirect lighting systems, reflection
fa'clcrs {or a whole range of interior surface colors
yere published.** The potential for more theatrical
ecis in artificial Bghting was made possible by the
Hoducion of opague reflectors fitted with colored
' iacs lenses for modilying the color of light and
gmmer switches for controlling light intensity. tt was
fot uncommen 1o wire vanous fixtures in a room or
gven various lamps on a fixture in separate circuits
control them individually from a centralized

Architectural Lighting

Period writers emphasized the early
corsideration in the design process of lighting
itures that would accentuate the architectural
gcheme. The design of a lighting system which
‘brought out the shades and shadows of an
grhitectural space was considered by some to be
the principal means of accomplishing this. Careful
tonsideration of the ighting system and location of
fgnting fixtures was necessary to bring out the
“ghade from recesses and the shadow from
projections, that were apart of interior architecture
of this period. This contrast between dark and light
erttinterest, as well as emphasizing form and
glimuiating color. The local lighting system, such as
brackets or uplighting torcheres, when properly
“gpaced not to blot out the shadows from the
“Bdjoining fisture, were seen as an excellant means
8 highlighting wall projections.*

Lighting Fixtures

As the electrical generating industry
#ipanded its service and made technical
Improvements to limit electrical service
iemuptions, electric artificial ilumination became
An architectural standard. The new powerful
_U"QS‘IEH lamps freed architects from their imeless
AUty 1o provide daylighting and promoted an
Srihusiastic attitude toward providing artfully

* o, p. 237,
“ 1o, p. 208,
* ¥annain E'urua. “Arsficial Lighting in Churches,” The American

Ao ang Arcsegneet Feview, Decermber, 1924, p. 612

o
The Design of Lighting Fixtures,* The Amarican Arhime:, Apnd,
MR2S, o, 22y

designed lighting fixtures well suited 1o their
architectural settings. The tremendous growth of
the illumination industry at this time tended to
pelarize the manufacturers of luminaires into two
camps; larger national firms manutacturing
‘commercial' fixtures or auxiliaries, with distribution
through dealers, and local ornamental lighting
fixture companies manutacturing ‘artistic fixtures’.**
Examples of the former are GE and Laco-Philips
and of the latter are Frederick C. Baker (Portland,
OR.) and Sechrist Manufacturing (Denver CO.). It
was common for these local manufacturers to
incorporate the standard auxiliaries (globes,
shades, reflectors) of the national lighting
companies into their custom designed fixtures.®

Commercial fixtures

Although the mirrored glass opaque
reflectors described in the previous period
continued in use for high efficiency applications,
porcelain-enameled steel reflectors were the most
commonly used industrial reflector. They were of a
more modest cost and a lower efficiency, but were
made in the same variety of contours for special

Figure 140. Flattened globe

light distributions that the mirrored raflectors were ®
Opal glass enclosed units evoived beyond
the simple globe stage, although these remained a
fairly efficient stand-by. Stalactite or long globes
were developed for a maximum horizontal
distribution, while the flattened reflecting top unit of
Figure 140 was developed for a maximum vertical
Harold W, Rambusch, “The Problemn of Light in Fixiure Design,”
TIhe Amarican Architect Jaruary, 1927, pp. 740-750,
* Charles Digregona, “Taped interview of F.C. Baker on December
2,1977,° Cregon Hisworical Society cassetie 720.979 I
1 Francis E. Cady, edilor, * llumngling Engnearing, (Mew York
John Wiley and Sons, 1825, p. 262
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| gstribution. The flattened top incraalsed reflection
‘m.rrwafd-” A semi-enclosed unit, similar to Figure
141, consisted of a diffusing glass bowl ringed by a
matal reflector at the top, suspended beneath a
lgmp. The broad reflector also assisted in diffusing
girect light. Semi-indirect fixtures remained popular,
ith some incorparating clear glass tops to avoid
1ne depreciation problem associated with dust

sion in the opal glass reflector (Figure 142.).

Figure 141, Translucent bowl with reflector

Fgufe 142. Semi-enclosed indirect pendant fixture

C]
Bid., p. 268,

An interasting commercial fixture at this time was
one which employed an inverted enameled-metal
reflector with an open bottom, a short distance
below which was suspended a diffusing glass plate
of a greater diameter. A small amount of light was
reflected upward to illuminate the reflector as well
as being directly difftused through the plate (Figure
143.). Prismatic-glass reflectors operated in the
same capacity as mirrored-glass reflectors, coming
in various contours to preduce a wide range of light
distributions. The prismatic

Figure 143. Inverted reflector with disk

diffuser ridges that formed the inner surface of
these units refracted and reflected up to 75
percent of the source light downward, with the
remainder being transmitted above the horizontal
(Figure 143.). Totally indirect units were also widaly
used, most incorporating interior mirrored glass
reflectors (Figure 144.). It was understood that the
shadow suppression associated with these units
could make the perception of objects in their three
dimensions less satistactory than with direct
lighting.®*

It might be noted that the planer quality of
many of the commarcial fixtures dating from the mid
1820's, with their extensive use of spun metal and
flattened disk reflectors, could have exerted a
design influence on the ‘artistic’ fixtures of the later
Art Deco perind, which also have this character

* bid., pp. 268-272,
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Figure 144. Prismatic glass reflector

Figure 145.

Ariistic Lighting Fixtures

With exception of suspended ceiling
fictures, the historic lighting fixture types of the wall
brackst, lantern and candelabrum were fitted with
Eppropriate diffusing shields, shades, globes or
Panas and adapted 1o electric illumination. These
lypss of ‘period” fixtures often supplied the
ecpmpriate historical character for the Neo-
Ren;szanne. Neoclassical, and Gothic-Revival
frchitecture of this period.

J These fixtures normally adopted the same
‘Smamental vocabulary of the architecture of which
ihéy wera a pat. The tendancy toward profuse
Applied cmamentation on fixtures provoked

comment from period writers who emphasized
ornamentation's subservient role in reinforcing the
structural lines of the lighting fixture and in effecting
“a closer relationship between the design of the
lighting fixture and its sefting".*

An article by Harold W. Rambush, of
Rambush Decorating Co., a very successful lighting
fixture manufacturer in New York during this pariod,
indicates a general lack of communication and
understanding between illumination engineers,
concarned with the illuminating value of fixtures,
and artistic lighting fixture manufacturers, whose
prime concem was historic ornament, metal craft,
and the artistic value of the fixture. He emphasized
that both points of view were essential for a
successful fixture and that patience and
cooperation were needed to harmonize the
divergent viewpoints.*™

Art Deco Period

This period was characterized by a rejection
of the constraints of architectural historic
precedent, and an embracing of a more rational
approach to architecture and architectural fighting.
A conceited confidence in the supremacy of this
new progressive era seems to assert itself in period
literature on architectural ighting. This new attitude
is well illustrated by the following quotes from a
leading architectural journal: “Only in the last few
years have the fetters of the past been sundered
from their hold on lighting. Architects and
designers have discovered new ways to use
meodern sources. They are beginning to light the
things to be seen instead of letting the light source
command first attention. They are literally
‘designing in light'; making light compose and
organize their interior compositions rather than
unbalance them as often has occurred in the
past.” "It is being realized that only by forgetting
the past in lighting fixtures can full benefit and
efficiency in ighting be obtained. Lighting has
resolved itself into a definite problem of
illumination, .vith the design forms following the
lines of utility and practicality, rather than setting the

—_—
“The Design of Lighting Fixiures,” The American Axhitect, April,
1925, p. 222,
** Harold W. Rambusch, “The Prablem of Light in Fixture Dasign.”
January, 1927, p. 750
™ ‘Mocern Interior Lighting," American Architecs , November,
1534,0. 58,
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pace asin the past”.” = .

As the above progressivist rhatoric
cyggests, there was a shift in emphasis from the
igmamental lighting ﬁx!urs_as an aid to ar;rulac!ural
-'g,cpressiﬁﬂ'- to the use 91 ||gm_as an architectural
‘expression. This changing atlrludg to the use of
ot in architeciure was panied by a
‘replacement of the classical vocabulary in
architectural ornament, with a flattened,
'mnuenfjonalizad. linear based one. Light was used
g highlight the plane, breaking plane and
unbroken line, which became dominant
architectural elements. The Beaux-Art interest in
nterior architectural projections and recesses
‘ereating plays of shade and shadow, gave way to an
At Deco interest in the “glimination of dark
chadows and sharp contrasts while preserving soft
hadows for roundness and reliet, and lighting
‘emphasis on those parts which command first
“aitention”.** Although a concern for glare
“continued from the previous period, advances in
famp technology encouraged a general increase in
Hight intensities, with one period writer noting “that
there can be no such condition as over-llumination
from artificial sources, provided there is no glare®**
There seems to be less interest in physiclogical
issues related to antificial ilumination, such as the
‘part shadow plays in aiding visual perception, and
‘more interest in the psychological power of artificial
lumination to influence human behavior and
temperament. It was suggested that “worship,
ntrospection, contemplation, and physical
reiaxation are aided by relatively low lighting levels.
Galety, keen thinking, and great mental and
‘physical activity are favored by high levels, In
Iheaters, houses, and some types of restaurants, it
s particularly important to control fighting for mood:
In stores and shops and in some institutional
‘buildings it is necessary to employ the amount of
dght that will produce the most favorable
psychological reaction”.® In regards to the retail
Industry, it was suggested that the * brightnass of
§he show windows determines the minimum
desirable level of illumination in the store.
‘Stimulating windows will fail to entice customers
intc the store if the latter is dim by comparison. The

g_Y alier W, Kantack, “Fundamentais in Providing for Good
V" Amedicen Archinct, Seplember, 1931 5, 44,

W,
s Medem Inwerior Lighting,"Amarican Architect, November, 1334,

Y id, p. 51,

store should therefore be lighted to at least 10
percent of the show window level.*

Lighting Approaches

New types of indirect, semi-indirect and
direct lighting strategies were developed in
response to new and more powerful lamps and an
attempt to integrate lighting fixtures into the surface
planes and lines of the architectura.

Semi-indirect lighting fixtures adopted
more complex techniques of diffusing and
directing the light from stronger lamps (Figures
146, and 147.). A flashed opal glass (A glass-
blower gathers a blob of molten opal glass on the
@end of his blow pipe, and blows a bubble into the
form of a thin cylinder, slits the cylinder along its
length and lays it on a clear glass sheet. The two
sheets are then allowed to slowly cool and fuse
together in an annealing lehre.) was preferred over
the earfier solid opal glass because of its higher
light transmittance with comparable diffusion.
Vertical layers of muitiple reflecting louvers and
concentric rings in the horizontal plane, were used
to direct and diffuse light (Figure 148., 149, and
151.). It became common to use prismatic refracting
lenses, focusing and parallel lenses, and even
Fresnel (lighthouse type) lenses to contral light
distribution for the direct portion of semi-indirect
lighting.* A translucent plastic, called Lucite, was
developed by Du Pont Company and excelled as a
light diffusing lens for artificial illumination. One
celebrated installation was the lounge of the St.
Francis Hote! in San Francisco, where an entire
luminous ceiling of overlapping Lucite panels is
backlit by larps. The Lucite came in 36 inch by 48
inch by 1/4 inch sheets, was cut to fit the dies made
according to the architect’s blueprints, subjected to
a special heai treatment and pressed in a die to the
required shape and relief. Various shapes wera
welded together and all of the panels hung from
bars that were suspended from the ceiling.*

Direct and semi-indirect lighting was
subsumed into the fabric of the architecture in the
form of luminous panels, beams, pilasters, boxes,
skylights, domes, coffers, and boxes, as well as

Henry L. Logan, *Store Lighting,” Archaeciural Lighting, July,
1935, p. 286.

2 «Modem interlor Lighting.” American Archilecs, Movembar, 1934,
P, 5687,

3 Naman H. Graves, "Lighting an intsgral Past of Good Design.”
Architect and Engingsr , February, 1940,p. 42
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| Figure 146, Recessed indirect fixture wall light
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Figure 147. Linear recessed indirect and direct lighting system and wall light illustrated above
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Figure 150. Indirect lighting in a residence

Foure 151, Suspended luminaire
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| racessad direct down lighting. The Rambusch

* pownite, patented in 1934 by Rambusch

! pacoraling Company, consisted of a deep elliptical

| _ished reflector with & powerful lamp at the base

- zcting through a control lens in the flush-

ed celling plate. Except for the ceiling plate,

ire assembly was recessed into the cailing.*
Indirect lighting systems became more
complicated in their placement (cornice cove,

penind bench seating cove, and vertical slots) as

| all as their efforts to conceal the source (Figures
150.).* Suspended semi-indirect and indirect

irures tended to be of machined or spun metal,
wilh a concentric inear or vertical inear character.

One form of interesting landscape lighting,

\which influenced entrance lighting, was the

*yminous pylon. This form of lighting was

“nireduced as promenade and pavilion forecourt

johting 4t the large expositions of the early thirties,

Lsuch as the Century of Progress Exposition in

[ mourt
£ e an

:Hgl.'rE 152, Promenade of luminous pylons at the
Copenhagen Exposition of 1931

‘Chicage and the French Colonial Exposition in
{ Paris (Figure 152.). Their marketing advantage as
Beacons to passing motorists was quickly realized
the automobile service industry, often
Incarporating luminous pylons in the gas station's
atvertising. They also saw service as building
-;em_ru_nce lighting, sometimes incorporating exterior
'?cg:adei.lummaticn lamps, as in Figure (Figure

L ——
“The Ramiusch Decorating Compary.” The Joumal of Decarative
8l Sripocarcy e,

= Summer, 1884, p, 36,

“
“Modem Interiar Lighting,” Amedican Architect
2o ghing.” » November, 1834,

WM. Pottar, “The Luminaus Pylon as an Architectural Element,”

Rt June, 1935, pp. 305-310

Figure 153. Building luminous pylon

Light Sources

Incandescent lamps

In addition to the standard ‘A’ lamps (1510
100 watts) and the 'PS’ (pear-shaped, 150 to 1500
watls) were 2 range of lamps more suited to
decorative or indirect lighting applications. These
included tubclar lamps (25 to 150 watts), round
lamps (25 to 40 watts), low wattage lamps for
candelabra and exposed studded applications (3 to
10 watts) and double-ended lumiline lamps (40 to
60 watts). Lumiline lamps were tubular lamps
requiring support at both ends in special sockets
and readily lent themselves to installation in narrow
concealed spaces for indirect lighting spaces. All
these lamps could be had as clear, inside frosted,
clear colored and diffuse colored. Three intensity
lamps, having two filaments of differant wattages
which could be lighted singly or together by means
of three circuits, were also developed.”

High Violtage Discharge Lamps

These were a type of arc lamp employing
glass tubes cne-third to one-half inch in diameter
sealed with a particular gas, and a transformer to
step up the voltage across the electrodes. The

T Lighting,” Amencan Archited], Novembar, 1834,
. B4-65.
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jor of the low intensity light was dependent on
2 gas used. This lamp saw extensive decorative
¥ ca as the tamiliar ‘neon sign®.**

| hot Cathode Gaseous Conductor Lamps

This was a new type of low voltage neon
| jght with @ high lumen output per wattage input.
| They produced a very bright red light for decorative
8 urposes and generally had to be concealed in
| eflaciors for indirect lighting. It was possible 1o use
| hese lamps in conjunction with mercury vapor
| lamps, which emitted a greenish biue light, in a
| spacially designed reflector to produce a visually
nite light more economically than with
candescentimercury vapor lamps.* The tubes
are ona inch in diameter and varied in length from
to 50 inches and required a transformer and
' pontrol apparatus, measuring four inches across, at
S one end.”™

| Marcury Vapor Lamps

These were another type of arc lamp
 producing light rich in the biue-green position of
| the spectrum, and could be combined with
' incandescent lamps, occupying the red and yellow
" end of the spectrum, to produce a white fight.

‘The 1940’s

This period sounded the final death knell of
\the decorafive lighting fixture, as expressed by two
leading iluminating engineers of this period: "The
*iluminating engineer is departing from the primary
- empohasis on the ighting fixture as a medium for
" expressing the physics of light control. Along with
‘e architect he now thinks of the interior as an
jIregrated whole - a functional envirsnment to
rve specific needs”.” Omamental lighting
fdures gave way to “new equipment for planned
Slighting*.™

This new approach to the strictly functional

e Clise, Luminous Tubes for Lighting.” Architectire.
£, b 86

- " oo i Lighting,” Armarican Architect, Nevermber, 1934,

. December, 1947, p. 17,

control of light was brought about by an equally
functionalist view to architectural design in general,
as well as advances in optical physiology and
lighting equipment.

The white light source, so intently sought
after during the previous period, was finally found
with the introduction of the fluorescent lamp.
“These lamps, which usually contain mercury and
argon gas, convert energy to light by using an
electric discharge fo excite gaseous mercury atoms
within a phosphor-coated tube. The bailast
provides the high voltage to initiate the discharge
and subsequently imits the current through the
lamp. Excited mercury atoms decay back to the
ground state, producing ultraviolet (UV) photons.
The UV photons that are absorbed by the
phosphor coating are converted into visible light as
the phosphor fluoresces and emits photons in the
physical spectrum”.™ Circular and semicircular
fluorescent lamps were developed for domestic
use in table lamps and kitchen luminaires.™

Because of the increased surface area of
the fluorescent lamp, the surface brightness was
decreased, which subsequently reduced contrast
and glare. This reduced threat of glare prompted a
general increase in the general lighting intensity:
general illumination averaged 15 to 20 footcandles,
while intensities for visually intensive activities
ranged up to 50 footcandles. This might be
compared with the suggested library intensities of 1
to 2 footcandles in general and 3 to 4 on the
reading table during the eary illumination period
{1898 - 1914). Shadows played no role in
architectural expression and were simply controiled
by artificial and daylight as an aid in the visual
perception of surfaces. In general, it was felt that an
object's own shadows tended to clarify the form,
while cast shadows tended to confuse it. “A very
extended source of light, occupying about half of
the perisphere, practically eliminates cast shadows,
while it emphasizes plastic form by soft own
shadows™.™ This environment of nearly
indiscermnable soft shadows could be provided by a
grid of fluorescent fixtures or lamps set above
reflecting louvered ceilings.

The integration of lighting in architecture

" M.A. Piarte ot al, Tchralogy Assessmaent: Energy-Efficient
{Berkaley California: Lawrenca Berkaiey Laboranry,

1964), p. 32
™ ©.L. Croueh and RW. McKinley,"New Equipiment for Planned
Lighting,” Archilecturad Hecprd . Decernber, 1847, p, 118,
" Hans Blumenfield, “The integrasion of Marral and Arsficial Light,”
Architectural Becged, Decambar, 1940, p, 51
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jended 10 mean subsuming the fighting fixture into
g ceiling space overtop of a louvered ceiling, or at
ry least, setting & combination fluorescent
- supply ditfuser in the plane of the ceiling.
pwas thought that these luminous overall ceilings
i translucent louver sections presented "a clean-
i appearance covering up all the structural non-
yniformities and mechanical equipment'™ and it
\was concuded that it "often gives the feeling of
etticed daylighting™."™
This peried is also characterized by a
mdiscovery of the virtues of daylighting in
areaitecturs. Many of the strategies used to
imreduce and control daylight, such as refracting
glass blocks and reflecting exterior surfaces, were
eqgral part of architecture before electric
grificial ilumination. A combination of controlled
natural light and artificial Bght was generally

tonsidarad the most desirable.™

EL_I:! and AW, McKintey,"Mew Equintment for Planned
- Decomber, 1947, p, N7

.-g
Ve 7
e :: Biumentield, The Integration of Natural and Arsficial Light,”
acard , Apeil, 1941, pp, 71-73
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The Making of a
‘Lighting Man’

Frederick Charles Baker considerad
himself a student of ornament and a draftsman; a
modesty that belies his creation of some of the
finest crafted and imaginative luminaires in the
country. His modesty may derive from his humbie
beginnings. He was born in Bay City, Michigan in
1887, “His father had visited Cregon as a cowboy
employed by William Cody, and after marrying, the
senior Baker brought his family to Oregon in
1892"." The Bakers, including five-year-old Frad,
settled on a ranch in southern Oregon until the
5 outbreak of the Spanish American war. The
Chapter hostilities beiwveen the Spanish Empire and the
United States, prompted by the sinking of the U.S.
battleship Maine in the Havana harbor in 1898,
i . created apprehensions of Spanish attack on the
Frede rle C 2 Ba ke ¥ West Coast. “The Bakers returned east for the
A Case Stl.ld y duration of the conilict, but later retumed to
southern Oregon, ultimately setiling in Portland”?
Baker was fortunate enough to get his early
- i drafting training under Ellis F. Lawrence, a graduate
Inlroductl o of the Beaux-Ar style architectural program at the
Massachusetts Institute of Technology (MIT), 2 man
Frederick C. Baker's sixty-eight year career,  with a passion and gift for education, and an
& Portland, Oregon’s foremost designer and architect with a tharough understanding of
marufacturer of ormamental lighting fixtures, ornamentation’s role in architecture. Belore
fpresants an unusual opportunity to examine the
n of ane designer's decorative lighting
fbtures from the Early lllumination and Beaux-Art
feriods, through to the Art Deco and Modernist
The interactive forces driving this
n included advances in material procassing
ination science and changing architectural
“Besion attitudes. The constant element in this
Pregression was the successful integration of the
S:corative luminaires into their architectural
sefings; something only possible through the
eughtiul collaboration of a talented lighting
Besigner and the architect.
This chapter's greatest resource is the
$ 80D of Building Case Studies highlighting
| Busiing Baker lighting installations in historic
Bullings, which are located in the appendix, These Figure 154. Frederick C. Baker in his younger years
# studies are drawn from the progressive
395 of Baker's fixture design - Early llumination,
__..E‘eiux-ﬁn, Decorative Art-Deco, Planer Art Deco, ' Charles Ducmer, “The Draftsman as an Arst’, Northwest
&nd Madam, Magapne, Sunday Movember 19, 1978,
? Stephan B. Schuber, *Frederick C. Baker: making art ol ight”,
Architecaurad Lighting, January, 1887, p. 46.
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ming the first Dean of the Schoql of
pchiteciure and Allied Arts at the University of
;{_;m.n_ Lawrence taught night classes in drawing
| dralting archilectural omament and
. eniactural history at the YMCA from about 1908
L., 1510, Baker said that he enrolled in the first
s offered and “studied all kinds of old books
Sgbout the architectural periods”.* Baker became
qyainted with many of the Portland architects
uring this time in his capacity as a freelance
draftsman and a moonlighting luminaire designer.
4 responded to an add, by a Buffalo, New York,
| jecorating firm, for an architect to do drawings and
| lloor plans of prospective Portland residential
Nieriors. As he told an interviewer in 1978: "
heught | was an architect, of course | was not; they
hired me. | would go to these houses, make
saiches of the interiors, and a rough floor plan and
d itto @ company in Buffalo, New York -
gecorating outfit, | would receive 50 cents fora
ich of an interior and 50 cents for a planof a
S emall house that | would generally make right on the
ot That job would pay me more than anyone else |
knaw, because that job could pay me between 2
2 and 3 dollars a day. After this ended, | made
grawings for architects, and then there seemed to
"be a call for fixtures. After the Pittock job picked up,
Hlcould make more money doing fixtures™?
| Baker's first major lighting commission was
iiha Henry Pittock mansion; a commission that
stablished his reputation among architects as the
\rea's premier lighting fixture designer and

FI’

Hure 155, The English-Baker shop of the 1920's
8 Morrison Street, later replaced by the fresway

-—1—-——____
b Pestral inendew of Fredenck C. Bakee by Sheila Finch on July 5.
" Orequn Hissorical Society Cassets, 72097011 B 168 F nos.1-2.
Stephen B. Schuber, “Frederick C. Baker: making art of light”,
" Sl Lgharg, Jaruary, 1987, p. 46.
® P i
Mo, oo eviaw of Froderick C. Baker ty Sheila Finch ot July 5,
" o007 Historleal Soclery Cassents, 720.87911 8 168 F nos1-2.

Figure 156. F.C. Baker drawing of the exterior
lantern of the Temple Beth |srael

manufacturer. The winning of the commission
wasthe result of a beautifully rendered set of
drawingsand a bit of unabashed marketing on
Baker's part, Baker asked Pittock, directly, if he
could do some drawings of the light fixtures for the
architect. As Baker later explained: "l didn't know
anything about lighting, but | knew something of
architectural design. | did some drawings and went
up to the old Pittock place and showed them to
Pittock, who sat in a chair flanked by his two
daughters. | sat on the floor. He asked his daughter
it they fiked them and they said ‘yes, their pretty’. |
had worked out a price for him, didn't think he'd be
interested enough to ask, but he did. So he said
‘Well go ahead young man, put them in, let's do it.™
About 1912 Baker opened a small shop at

Second and Mill streets,” in connection with J.C.
English and company, for whom he served as a
freelance draftsman, English came to Portland in
1909 and traveled around to the wealthy homes
selling for the Oxley Ennus decorating and
furnishing company. A wealthy Portlander was so
imprassed wi.h his sarvices that he set him up in
business. Baker merged with English in 1929; the
R T

7 Gharles Deomar, “The Craftsman as an Artist, Nohwesr
Magazing, Sunday, November 19, 1978,
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o men casting lots to see who would become the
-eidant and second name in ‘English Baker and
.Ffsa Jarsa. It became the English Baker company,
ich lasted for about two or three years until Baker
:c jght out English and changed the name to the
¢ C. Baker Company. Prior 1o this, for a period of
sbout one year in the early twenties, Baker had
anolhar partner by the name of Harkness who )
iranaged @ shade shop on the second floor of his
\orison Street facility (Figure 155.)° . This was in
ponnection with a branch of Baker's business that
ranufactured wooden and metal standing lamps.®
Puring the thirties Baker became associated with a
Tacoma firm developing the flucrescent lamp.
paker appended the patent name of this lamp 1o his
fimm's name to become the Baker-Barkon
gomoration.' Baker's shop swelled to about 40
empioyees during the war when he built nearly all
lihe lighting equipment for the shipyards at St.
Wohn's and Swan Island and related worker

housing."" Figure 158. F.C. Baker lantern design drawing
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church lighting. The competition with foreign-made
lighting tixtures after World War |l forced
mostlighting fixture dealers, such as Baker, into
doing 90 percent of their business in foreign-made
fixtures, mostly from Spain, ltaly, Germany and later,
the Crient. Baker could buy a foreign-made fixture
for a gquarter of the price it would cost him to make it.
When Baker started in the lighting fixture business,
the industry made 35 parcent of everything it
sold.” This general decay of the production sector,
in his own industry as well as the country at large,
profoundly disturbed Baker: “This is a sad situation.
America became strong because we could produce
mare than wa consumed. This is not true any more,
my wife went shopping the other day for a pair of
American-made shoes and couldn't find any.
People aren't told this. They aren't aware of what's
s : 7 . been happening to American business, but | lived
Fgura 157. Frederick C. Baker in his senior years through E.PI wasgcaught in the middle of i, It's very
Luring the late fortigs, fifties and sixties, the rise to sad","
fredominance of the fluorescent fixture forced
* Biker info the small market niche of specialty
—
Erral Intardew of Fred C. Baker by Shaila Finch on July 5,
on Historical Sociaty Cassette, 720.97911 B 188 F nos.1-2,
red C. i - » N

BB Fucar Crogor v g ' Bt

3 * berscral conversation with 8. Garber of Garber Lightng Ca, =

Hard (lormer Saies Manager for the F.C, Baker Company for 20 years} Charies Deemer, “The Drafmeman a3 an Amsr, Norhwest

Fred C. Bakar, King of Crnamantal Lighting Fistures™, Buginegs 304408, Sunday, Novamaer 18, 1878,

Purtard, Oregen, May, 1879, p. 7. " 1.

T
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pesponse to Architecture,
\aterial Processes and
lumination Science

F.C. Baker's lighting fixtures evolved
uring his career in response to changing
nitectural attitudes to the role of ornament and
he wminalre and artificial fight in general in
rhitecture, and to advances in material
rcassing and illumination science. This section
il expand on Baker's progression from the

pmamantal cast bronze and wrought metal

Ficure 158, F.C. Baker lantern design drawing

historicist direct lighting fixtures of his early ysars fo
e complex non-historicist omamental cast and
rought metal direct and semi-indirect fixtures of
e late wenties and earty thirties, and finally to the
ap n metal luminaires of a sophisticated illumination
.:ﬁc_en:e character of the later thirties through to the
_"_Ii‘has._The three factors most influencing this

| #vciution of Baker lighting fixture design were:
\Enanging architectural attitudes and styles,
“#dvances in matenial processing, and

Sevslopments In illumination science.

1. Changing Architectural
Attitudes and Styles

Ornament was an integral part of the
historicist stylistic revival architecture of the Beaux-
Ants Period. Baker, a skilled draftsman and
delineator of omament, designed cast bronze and
wrought matal fixtures to harmonize with the
architecture. A trend toward the flattened abstract
conventionalization of this classical, floral and
geometric ormamental vocabulary continued from
the late twenties through the mid to late thirties.
Caoncurrent with this ornamental evolution was an
architectural movement to spaces defined by
planes and articulated by lines, a condition which
tended 1o become the dominant mode during the
mid to late thirties. This latter architecture, typified
by the interiors of the State Library or the University
of Oregon Medical School Library, reduced interior
architectural ornament to lines articulating
recessing planes, corners, or wainscols, Baker's
lighting fixture design response to this was to spin
his fixtures from sheet metal stock on a spinning
lathe. The decorative potential of the spinning lathe
for creating horizontal layered offsets and perimeter
tooling lines was harnessed to it's full capacity to
effectively harmonize with this new architecture of
planes and lines.

T T
g ——

Figure 160. F.C. Baker lantem design drawing
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Iy Advances in Material Processing

gaker had to go to San Francisco to get
151 of his early casting done, such as those used
s Pittock Mansion, as he was unable to procure
castings in Portland. It was not long however
bior Portland foundrys, such as Oregon Brass
rpany, developed the expertise to do Baker's
ings. As a skiliful draftsmen, Baker would make
srawing of & prospective fixture design. In the
sau-Ars years, this was usually a worms-eye
grspective similar to the lantern designs on this
4 other pages. Baker drew on his developed
enls a5 a delineator 1o generate a fairly precise
yawing shawing the three dimensional character of
g gmament. He would either hand this to his
smiths to fabricate in wrought metal or
etal, or if it was a cast tem, mold the various
s5 himself out of clay. A plaster cast would be
o from the clay model, which would be used
ake a lead cast. A lead model can be tocled to a
; erably finer level of detail than a plaster cast.
he lzad cast would then be used to cast a bronze
Last 2s a master mold for the finished product.™
erwould get the castings back from the foundry
S a rough shape and would personally finish them.
is woukd involve chiseling, filing and rifling the
Ngasting and then applying the desired finish. During
b Second World War Baker was asked to melt
Licwn some of his priceless lead casting in support
ha war effort, which he did.'* One of the last cast
bturs jobs were the fixtures for the Trinity
REpiscopal Church in Portland for Sutton and
Iihitngy, Architects, in 1947.
Inthe early years Baker also had to get his
Fipnning done in San Francisco and assemble the
back in Portland. This would have been the
orthe hollow stacked vase shapes that
sRmoosed the baluster stem of the brass branched
L Ehandgliers of the early club buildings, such as the
Waverly Country Club House and the University
8lub in Portiand. During the Beaux-Ant years
pinnings were usually a less desirable substitute
I castings, often used for internal housings or for
5‘3 cailing plates of less expensive fixtures. By the
| By thities, spinnings were playing a more
Slbsiantial construction role in Baker's luminaires.
The US. Counthouse courtroom luminaires are an
Ea__E_C'_Of_LlS;\_uhh the spun metal curved side of
o, Farscnal inerview of Fred C. Baker by Sheila Finch on July 5,

?*‘3""‘*9:"':3! Sociaty Cassette, 720.97911 B 168 F nos.1-2,
hid.

69

Figure 161, F.C. Baker lantern design drawing

the reflector bowls and the spun metal pan- shaped
bottam of this same assembled bowl reflectors,
both of which are sheathed in bronze castings.

As noted in chapter four, the large
manufacturers of commercial luminaires were
making extensive use of spun metal reflectors in
the 1920s. This was a specialized machining
process, which forced Baker to go to San Francisco
to procure his early spinnings. It was the
mechanization of the machine shop, through
advances in the application of electric motor
technology, which allowed Portland machining
companies to acquire spinning lathe facilities. After
this occurred, Baker had all of the spinning done by
Portland machine shops, such as the Plath
Machining Company (still in business)'® until later in
the 1950's when he acquired his own spinning
lathe."” During the early to mid-1930s Baker was
designing plainer spun metal reflector luminaires for
use in classrooms, offices, and auxiliary spaces but
was still designing highly crafted cast and wrought
metal fixtures for the prime architectural spaces of
the building. An example of this is the University of
Oregon Library. The driving force for the use of
spun fixtures at this time was most likely a need for
economy, during this depressed economic period,

*® persanal converaation with B. Garber of Garbar Lighting C2.,
Partand (frmer Sales Manager for the F .C. Baker Company for 20 years)

*? Personal nterview of Fred C. Baker by Sheda Finch on July 5,
1678, Cregon Hisiorical Sociely Cassente, 720.97911 B 188 F nos.1-2
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I.d aneed for opague reflectors for indirect
- hing schemes which efiminated any possibility of
s from the stronger lamps being used. Baker
me considerably more adept at spun metal
ns in the mid to later thirties, adapting their
s and perimeter tooled grooves to harmonize
iihihe linear and planar character of these late Art
- [rieriors. The State Library and the University
Cregon Medical School Library are excellent
wamples of this. !
Through most of his career, Baker was an
gycellent uminaire designer and an assembler of
s that he had made out of house. He had a
andard matal shop with brakes, shears, bar
enders, and metal lathes for finishing castings and
g small turned pieces. He operated out of his
op on the corner of 16 th Street and Couch. In
2 early twenlties, as part of the lamp shop, the
L. English Company, for whom Baker worked, ran
Wwood and metal lathes off of belts connected to an
Soverhead motorized power shaft.

. Developments in lllumination Science

When Baker entered the lighting fixture
siness, the only electric incandescent lamp
ailable was the 16 candle power carbon lamp.
scause of the low level of intensity available from
eza lamps, gas fixtures, with their multiplicity of
nflames, confinued as the dominant fixture
jesign for electrical lighting as well. GE's
bntroduction of the tungsten lamp in 1907 allowed
Hor the reduction in the number of lamps on a fixture
but also demanded auxiliary equipment to ditfuse
nd direct tha brighter light source. Stronger
ngsten lamps provided the catalyst for the
lopment of entirely new lighting approaches,
has indirect and semi-indirect lighting schemes.
&rs work during his Early lllumination period
lzcts this transition from a reliance on the
g slorical forms of the open-flame lighting tradition,
b ihz naw lighting forms better adapted to the
ptrighter light sources. The Pittock Mansion, with it's
3 crafted collection of traditional
f, wall bracket, and lantern forms in
LHMTESt 1o the translucent bowl semi-indirect
iures, s 2 fine example of this, The Central liprary
-?1 PC_l'lland, designed by Doyle and Patterson and
itin 1913, was another bullding which employed
fional lantem forms on the exterior and indiract
lecting bowl on the interior,
An examination of Baker's fixture designs

Figure 162. F.C. Baker lantern design drawing

through the Beaux-Art period seem to indicate a
preference for the ornamental and design
possibilities of direct lighting fixtures. Quite often a
particular lighting company’s translucent glass
shade might be the focal element around which the
fixture is designed as in Figure and , or it may be a
repeating element which relates different fixture
designs in a room or building to achieve a unified
whole. Fine examples of the latter are the
translucent glass cylinders of the two types of
luminaires in the Public Lobby of the U.S.
Courthouse and the domed shades and cylinders
used throughout Temple Beth Israel.

This interest in an interplay between the
shade and the metallic frame or housing is eclipsed
in the thirties by a more controlled manipulation of
light. A case in point is the use in the U.S.
Courthouse courtroom fixtures of a silvered mirror
glass reflectors for a strong indirect lighting source
in conjunction with smaller incandescent lamps set
lower in the bowl as a secondary light source to be
caretully reflected on the cast ornamental relief on
the side and bottom of the bowl. The spun brass
luminaires in the Governor's suite and in the lobby
alcoves of the State Capitol Building exhibit an
equally sophisticated treatment of light in their
edge lighting of decorative glass discs and panels.
It was also during this period that Baker quit using
the commercial suspended flattened opal glass
shade fixtures in the less public areas (classrooms,
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Figure 163. Portland Central Library
entrance lantern

flices, corrdors) in favor of the opaque spun metal
indrect uminaires, such as in the library classroom
& the University of Oregon Library.
After the Second World War, the

#imination of ornamental detail from architecture
and an evolving architectural preference for higher
light intensities and for inconspicuous concealed or
recessed commercial fluorescent fixtures, forced
Baiter into the specialized market of custom
Lesigned church luminaires. This was one of the
Tew femaining building types where the lower light
Intensiy levels associated with incandescent
|=gf'.lng were till tolerable and where the exposed
himinaire was still accepted as part of the
architectural ensemble.

Baker was nearly an entrant, himself, in the
# 1o commercially develop the fluorescent tube.
aner Was associated with Dr. B.Fuller's small firm in
acom: ashington, that was developing the

1 this firm could not compete with

Tace

Figure 164, Entrance lantern of the U.S.
Courthouse, Portland

General Electric’s entry into the market place. The
latier part of the firm name that Baker used during
the thirties after he had bought out English, the
Baker-Barkon Corporation, was actually the patent
name of this jointly developed fluorescent fube.
Thae intriguing fluorescent fixture that he designed
for the vestibule of the University of Oregon
Medical School Library illustrates his understanding
of the aristic potential of this new light source.
There are other trends in the evolution of
Baker's lighting fixture design which do not fit
nearly so neatly into the argument developed
above. One of these is the progression from the
historicist-based entrance lantern (a light source
surmounting a standard) toward the luminous
pylon. The use of luminous pylons as beacons in
the landscape to demarcate paths or spaces
proved very successful at the early International
expositions cf the 1930s. The use of the luminous
pylans, in the form of Baker designed lanterns, to

Livawing
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Figure 165. University of Cregon Library lantern

define a prime entrance was an alluring concept for
3 rumiber of Portland architects.

The clear evolutionary track can be
hallowed: the cast bronze column-candelabrum
enirance lantern of the Portland Central Library
{Fiqure 183. ), to the cast bronze entrance lanterns
52 alop an integral column-like podium at the U.S.
Courthouse (Figure 164.), to the bronze lantems
Maunied on the cast stone and brick podium at the
Urivarsity of Oregon Library (Figure 165.), and
finally o the more vertically proportioned lantems
flanking the entrance to the Univarsity of Oragon
Medical School Library {Figure 166.).

Coflaboration with Architects

When Frederick Baker started in the
ng ‘flu.’e business in connection with J.C.
. s only marketing contact was with

Figure 166. University of Oregon Medical School
entrance lantem

architects, since most of his work as a freelance
draftsmen was with architects. Baker's superb
drafting skills proved to be a valuable marketing skill
in his line of work. In his words: *| could draw and
nobody else could, so | think the architects fook me
under their wing and gave me a lot of work.™* “No
one else in the lighting fixture business could draw
pictures of their things.™* “1 didn't advertise, | didn't
have a product to advertise. | dealt instead with the
architect, who was the only one who really knew a
good fixture from a bad one. Later when | began to
manufacture fixtures, | did do some newspaper
adventising, almost all of it in the Oregonian.™*
Baker's understanding of architecture and
ornament, which he studied under Ellis F.

' Ibig

'® John Guemsay, “Light fixiure designur, 52, leavas mark”,
Qregonian . September 27, 1981,

™ Fred C. Bakor, King of Ormamental Lighting Fixures”, Busiress
Sugcess, Portland, Oregon, May, 1878,
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S Figure 167, Portland Masonic Temple
banquet room fixture

Lawrence, as well as his understanding of the
complex industry of ornamental lighting fixture
design and manutacture, made him a particularly
i2 ally to architects concerned with the
I n of decorative an into architecture.
ccording to Baker, “Prior to World War I, there
werenl many people who would design, plan and
Engineer lighting schemes to fit the architecture of
@ uilding, =
Most of Baker's drawings during the
anties, and many afterward, were an experiential
Wfré2 dimensional rendered drawing that would
E202 1o doubt In the craftsmen’s mind as o the
1 ﬁ?l;n character and omamentation of the fixture.
858 Worm's ey perspectives, being rendered to
$how shade and shadow, would be a visually
;E“Dif-’ale tommunication of the fixture design as
__;m:ar on the ground, This drawing

ek C. Baker: maing art of fight”

Figure 168. Neighbors of Woodcraft
banquet room fixture

would also be submitted to the architect for
approval,

Baker preferred the designation of
architectural draftsman, despite the discovery that
the 9000 drawings he bequeathed to the Cregon
Historical Society were exquisitely detailed . Many
of the drawings were tinted with pastels and
watercolors and occasionally color applied to the
back to give the effect of muted light shining
through ormament. Many of the lantern drawings in
this chapter have a background ink wash applied to
set off the fixture,

Baker's list of collaborative architects reads
as a Who's Who of historical Portland architects,
starting with the venerable firm of Whidden and
Lewis and the Multnomah County Courthouse. A
draftsman in this firm, Whitney, would prove to be
one of Baker's strongest allies as a later principal of
Sutton and Whitney, Architects. After the First
World War, Baker reopened his small shop in
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\Foure 169. F. C. Baker lantern design drawing

scciation with J.C. English, and did a number of
bs with the prominent firm of Doyle and
rson, two of which include the Multnomah
County Library and the U.S. National Bank {which
reizins many of its original handsome fixtures).
r's early collaboration with Morris Whitehouse
ha Waverdy Country Club House in 1912113 was
pezted al the University Club (1913), Temple
L 8:ih Israel (1928), Sixth Church of Christ Scientist
81531),U.5. Courthouse (1933), State Capitol
iding (1837) and the State Library (1938). Ellis F.
awrence was also a faithful Baker patron,
particularly with the University of Oregon campus
Pbuikings, most of which he designed. Oddly, the
nusual wrought iron wall bracket lights which
#doed to the dramatic Gothic imagery of Lawrence's
Eksinore Theater, in Salem, were not Baker's.®
The influence of the architect's design
‘aesthalic can be detected in looking at some of
these long term collaborations. Whitehouse's
Eriensive use of Baker's brass baluster stem
Branched chandeliers at the Waverly Country Club,
dhe University Club and the Arlington Club is
Meiched by his use of Baker fixtures composed of
ustered cylinders at the Sixth Church of Christ
1, the U.S. Courthouse, and Temple Beth
2zl Another striking example of the architect's
lenceicollaboration are the suspended
induet room ceiling fixtures employing exposed

., Shebenbarger, Michasl, Elig E | awrence Survey, (Eugsne,
oy \ivarsity ol Cregon Press, 1983)

bulbs in the Portland Masonic Temple and the
Neighbors of Woodcraft Building, which Baker
designed for Freddy Fritch of Sutton and Whitney
(Figure167. and 168.). Baker did all of Sutton and
Whitney’s work at that time because, in his words,
“There was no one eise around who could do the
work."® Fritch designed the architectural detail for
these buildings and obviously had a deep
appreciation and understanding of lighting. The
related quality and inventiveness of the luminaires
in these two buildings underscores a close working
refationship betwean architect and the lighting
fixture designer; a fact supported by the warm
accolades and commending remarks Baker had for
Fritch in a personal interview,*

Ornament

Baker's understanding of and ability to draw
omament not only informed his luminaire design
but allowed him to enhance a room's identity and
unity through a lighting scheme with repeated
omamental detall, His extensive practice of
assembling fixtures out of ornamental cast metal
pans encouraged this ‘reuse’ of cast parts from one
fixture to another. As at the Pittock Mansion,
Temple Beth israel, and the U.S. Courthouse, cast

I

Figure 170. Temple Beth Israel luminaire

Paraonal intarview of Fred C. Baker by Sheida Finen on July B,
1978, Ovegon His'orical Society Cassetts, 720.97911 B 168 F noa.1-2
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s irom one set of fixtures is used in a related set  top quality market."** Apart from their rare beauty,
iytures to create a strong sense of spatial unity. the remaining Baker lighting installations are a
another important use of ornament by valuable ool 1o a generation of graduate architects
was to reinforce the special character of the and designers who have been left ignorant of the

scture by the incorporation of the building's potential role ornamental lighting fixtures can play in

iy siomized’ omamental motifs into the luminaires.  aiding architectural expression.
s strong correlation between building and
rinaira arnament also helped to integrate the
+res Info the architecture. The Star of David
ncorporated into many of the Temple Beth
minaires also prominently appears in the
4 wooden screen of the altar and other pars
1he interior decor. The motif creates a strong
! anse of unity among the luminaires themselves
qures and ). The star-in-a-circle, eagle feathers,
scom motifs introduced on the main exterior
mouldings are repeated on most of the
aires in the U.S. Courthouse, creating similar
ations batween the luminaires themselves as
| as the architecture. The pine cone and needle
shared by the lobby friezes and many of the
\minaires in the State Library can be takenasa
al grample of this.

Baker lamented the passing of omament in
nitecture, incisively and correctly assessing the
me ta the architecture schaols in their “lack of

Fmohasis on teaching the history of architecture
d the finer points of ornamental design to
dents in the field.™ He felt that "architects have
feepotien the classical forms without improving on
gm.** and that he had “lived through a different
gra. We were fond of beautiful things or
entation. Today the emphasis is to be
erent, even if you end up with nothing but a pile
concrete.™ The excising of ornament from the
emist architectural manifesto had an equally
vasiating effect on the allied decorative ars. In
1 Baker told an interviewer: “You just can't
iird 2 blacksmith today who can do the required
namental design work.™®

. Baker lantern design drawing

Figure 172. F. C. Baker ceiling fixture design
drawing
By Baker's own admission, he * was never a
volume manufacturer of fixtures. Instead | was

“Bchan B, Schuber, Fredenck . Baker: making art of bght”,
kinting, Jarwary, 1687, p. 46-50.

* -Fred C. Baker, King of Gmamental Lighting Fixtures,” Business
Success  May, 1979
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often obtainable. Frequently, parts of a luminaire will
have been removed as an effort to increase light
intensity levels, and historic photographs and plans
of the fixture are the only clue as to the it's original
appearance. Such evidence can also lend valuable
insight as to what the architect’s original design
intentions were. For large public-funded projects
during the 1930s, at least in Oregon, a set of
detailed construction drawings, including sections,
mechanical specifications, and fixture schedules,
would have been included in the bid document.
These can provide the information to accurately
reproduce or sensitively rehabilitate the historic
lumninaire. Prior to the 1330s, if F.C. Baker can be
6 taken as representative, the most that can be
Chapter

= liravaihg

o X

i

reasonably be expected is a well rendered
perspective drawing, most probably in the archives
of the lighting fixture fabricator, for which it served
- —— - as an in-house construction design. Period
l_lg hting Rehabilitation photographs and building/iuminaire drawings
| might be located in the collection of local or state

‘Strateg ies historical societies.

] : 2. Develop an Understanding of the
Introduction Designer's Original Lighting Intentions

A full understanding of the original lighting
installation is essential as a basis for establishing
any lighting rehabilitation strategy. As silverad mirror
reflector technology, allowing indirect lighting
applications nearly as bright as modem
axpectations, was well established as early as
1913, it is important to recognize that a low light
intensity level in an historic interior was most
probably a carefully conceived design strategy. A
good deal of effort was expended to eliminate the
harmiul aspect of contrast, glare, through directing
and diffusing the new brighter light sources. An
equal amount of effort went into accentuating the
i 1 contrast of light on interior architectural elements;

Iglhtln‘g Rehabilitation more precise:y the play of shade and shadow on
aul delines the projections and recesses of plaster ceiling
ormamentation, projecting interior cornices and
mouldings, pilasters and recessing wall planes. The
light intensity level, projection of light sources,
color control through diffusing glass and room
surface color, and location of luminaires played a
i Original drawings of the fixtures and period  key roie in establishing the intended ambience of
| Btoaraphs of the spaces showing the lighting many of these interiors.
ilures ara the strongest form of background Sometimes the light diffusing elemant,
fcimentation that can be expected and is quite which could be modified to increase light intensity
levels, is a central theme of lighting scheme
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The previous chapters have established an
Urderstanding of historic lighting's role in
hitecture through a study of luminaire historic
Bprecedent, developments in twentieth century
‘malerial processing as applied to luminaire
arication, developments in Twentieth Century
mination science, and a case study of Portland
hiing fisture designer Fred C. Baker. This final
apter will draw on the above explorations, as well
exampies of lighting rehabilitations included at
e end of this chapter, to establish some general
iielings far lighting rehabilitation.

kil Gather Documentation on Original
Lighting Scheme







sication, as with the domed translucent glass
3:195 of the Temple Beth Israel fixtures. This
derscores the need to understand the shared
aire design themes and ornamentation which
e lend @ sense of spatial unity to a building when
‘lnese related luminaires are distributed throughout

he building-

4 Establish the Objectives of the
‘Rehabilitation

The goal of the lighting rehabilitation
should be 1o successfully respond to the new set
performance and technical demands put on the
jiding's lighting system, while maintaining the
teqrity and character of the original lighting
. One of the general goals of historic
ion also needs consideration: the
presarvation of the cultural built environment for
“ihe enjoyment and education of future
nerations. The ambiance created by an original
gnt scheme is @ vital part of our understanding of
fan estoric architectural interior and needs to be
Spreserved.
i The objectives of the lighting scheme
tnead to be clearly defined in order to satisfy the
i ng goals of historic preservation and higher
ance criterion, Quite often a higher light
sity in a space is the prime objective of an
storic rehabilitation, such as in the lobby of the
rado State Otfice Building. The basis of this
ive was to better exhibit the ornamantal
erwark of the vaulted ceiling by washing the
q with powerful quartz lamps concealed near
e tep of the luminaire (Figure 176.)." The original
tminaires, incorporating less powerful uplighting
mgs, would have flluminated the ceiling with a
vel of light that would have created shades and
adows in omamental plasterwork and allowed the
Wall lantems to accentuate the recessed wall panels
wetwean the pilasters. The unfortunate result of
I _rehab.i'rtaiion is an over-lighting of the bays in
WWhich the luminaires are hung, completely washing
2 play of shade and shadow in the ornamental
asterwork as well as the shadows cast by the wall
s, By over-lighting the two bays in the the
}h Ylt creates an unbalanced lighting scheme
Mich also greatly diminishes the effectiveness of
Skylight as the central focus of the vaulted
Ma the objective of highlighting
P harlas Linn, T‘wber of bot warles: Hissarie lumiraires and
“umination,* ; . Maren, 1987, p. 24,

the relief of the ornamental plasterwork would have
been better served by retaining the original lighting
scheme. Although all the fixtures in the lobby and
adjacent spaces have been refurbished 1o their
original condition, the drastic alteration of the
ariginal lighting scheme has denied present
building users the cpportunity to experience the
original ambiance with it's subtle use of light to
highlight surface texture. This example emphasizes
the importance of understanding the
architect/lighting designer’s original design
intentions as an informant to drafting a well
conceived lighting rehabilitation cbjective.

In many cases this urge to increase the
lighting levels of historic interiors is simply the
‘knee- jerk’ reaction of a generation raised on
fluorescent lighting schemes. The 5 to 10 foot-
candle illumiration level of typical historic interiors
seems dim compared to the 80 foot-candle
lumination level of a fluorescent lighting scheme.
In drafting the rehabilitation objectives, the
designer should over-ride this conditioned
response to dimly illuminated historic interiors, and
draw on morg objective reasoning. If this situation
prevailed, many historic spaces not specifically
requiring a higher working level of illumination
would retain their original lighting schemes, with
perhaps some improvements such as lighting
controls and higher efficacy lamps.

4. Determine Lighting Rehabilitation
Strategies

The (free most common objectives of an
historic lighting rehabilitation are:

= to restore the fixtures to their original splendor
* to replace the existing lamps with higher
efficiency lainps

« to increase the light intensity level

a) Luminaire restoration or reproduction

Restoration should be guided by the
existing fixtures or original documentation toward a
faithful representation of the original design and
materials.

If possible the original opal, ground or
stenciled glass auxiliaries should be ordered from
the old stock of Lighting Companies (Phillips
Lighting Co., for example) or custom made by a

T
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.. manufacturer. If @ substitute of plastic is used
<hould be carefully matched for the same light

+,5ing and light color modifying characteristics as

, original. If panels or formed sections of

_Jescent glass need repair or replacement, a

2ed glass restoration artist should be consulted.

“ess professlonals have a full compliment of

- marutaciurers samples and are highly skilled in

g:mg a good match of historic 1o contemporary
inad glass.

A detailed procedural description of the
metal finishing and restoration should be prepared
o1 e irms specializing in this type of work.
Lincugh the contrast of an intentionally patinaed
Shronze and applied gilt cast detall was a
Lnaracteristic of nineteenth century gas fixtures,

nza was generally valued for it's natural
aarance in the twentieth century {again, taking
. Baker as representative). it was often given a
mizctive lacquered coating to avoid oxidation.
is coating would eventually wear off with
Seposure to the environment or due to
‘mairiznance activities, resulting In some
Unintended oxidation of the bronze. An
noriunate current trend in bronze restoration is to

ealous application of oxidizing chemicals o bring
tthe green patina. Two examples of this can be
rawn from the lighting rehabilitation examples at
Ihe end of this chapter. The entrance torcheres at
e Colorado State Office Building in Denver were
ved, sent to a firm in New York, thoroughly
teaned and indiscriminately treated with an
udizing chemical to give them an unnatural all-
% graen patina. The cast and wrought bronze
tenabillated luminaires at the Portland Theatre
Bfe, in many cases, given a similar all-over
tment of oxidizer, this time resulting in an even
"8 unnatural biue-green condition. This popular
! decaitful practice of faking an antigue bronze
Is_!l generally runs counter to the designer's
| intention and should be avoided. In some
where a part of a luminaire has been
aﬂel_l or repaired, a slight patina to make the part
thihe rest of the luminaire, is in order.
Cast parts should never be replaced with
$un or stamped parts, if possible. If casting is
¥ 'f ely expensive, a moldable composite
"aterial would be a closer approximation of the
jsling than a spinning.

3] Replacing existing lamp types

A common secondary objective is to
replace the existing incandescent lamps with more
efficient lamps of a longer life span in order to
reduce maimenance costs and to reduce the
danger of damage to the luminaire which most
often occurs during relamping.

High !ntensity Discharge (HID) lamps are
often chosen as replacement lamps. but the color
of light they emit needs special consideration when
dealing with historic lighting schemeas. For instance,
a mercury vapor lamp with it's color temperature at
the low end, in the range of 3000 degrees Kelvin,
should be selected as a replacement of an
incandescent lamp, which would have a
comparable color temperature. A mercury vapor
lamp can have a life span of 24,000 hours, as
opposed to an incandescent lamp of a 1200 hours.

Low voltage compact reflector lamps are
finding greater application in lighting rehabilitation
work. These lamps generally consist of a miniature
halogen bud lamp mounted in a “ sophisticated,
computer-designed reflector of faceted glass.
Dichroic reflector coatings on the glass allow a
beam that is cooler and has less UV content than
beams from metal or aluminized glass reflectors.™
This arrangement provides an intense highly
conirolled light source in a compact package. The
20 Watt MR16 lamps in this category have the most
application to lighting rehabilitation and also have
the extremely long life of 3500 hours. Their small
size allows for their inconspicuous installation in
luminaires or room suriaces. As they are an intense
light source, their application should be used with
discretion to avoid over-lighting.

¢) Increased Light Intensity Levels

There are two general strategies to an
objective of increasing the light intensity level, both
of which in the optimal situation, take advantage of
multiple lighting circuits or dimmer control.

i} Rehabilita:ed luminaire

The objective is to provide higher intensity
light levels wnen needed, but to never relinguish
the capacity to revert to the light intensity level of
the original lighting scheme. This can be done by
discretely concealing low voltage compact reflector
lamps on the luminaire as required, either on a

Jamas A. Berya, “The Lighting Dasign Professional,”
Architecneal Lighting, January, 1988, P. 42
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separale dimmable circuit from the original lamps, or

the same dimmable circuit, but staged to come
r the original lamps have attained full
';-ensir-,- Either approach presarves the original
iance, when appropriate, and allows higher

levels, when required. This approach would

ided the unfortunate, irreversible lighting
tion at the Temple Beth Israel.

i Separate Auxiliary Lighting System

Perhaps the most prudent approach is to
he original luminaires unaltered, and
g y install a entirely separate lighting system
L (2 augment the original light intensity lavel when
required. This not only preserves the original
| grhiance of the space but preserves the original
§ xopearance and function of the luminaires, even at
| maximum intensity. The low voltage compact
| rellactor lamps can also be inconspicuously located
¥ throughout the space in order to retain the original
" character of the space with it's luminaires. The
| lighting control systems suggested above could
" also be used in this approach. This approach was
ed most of the way in the lighting
re*ahulnalm of Trinity Episcopal Church in
B Portiand. A separate system of flood lights
" supiements the Baker-designed luminaires
re 184.) and on the same dimmable circuit.
Ur runately the flood lights come on before the
ieve full capacity, so an experience of
rch iluminated by the luminaires alone is not

‘Lighting Rehabilitation
Projects

‘Colorado State Office Building,
‘Denver

The renovation of the 1920 Colorado State
Building included a restoration and
ol the historic lighting fixtures. The
@ designed and fabricated by the
ru..mL.nnq Company. This was a local
fixture manufacturer who
BI'I\«'EI' market in this area in much
that Eaxer dofn n,;rm the ':’Dr‘lanr‘

nnin |nn 'v‘.:L,h 19

Figure 173. Exterior lantern

of Architectural Lighting. The author was able to
pay a site visit subsequent to reading the anicle and
draw some considerably different conclusions
about the success of the rehabilitation.

The exterior wall brackets (Figure 173.)
were removed and cleaned, broken translucent
glass panels matched and replaced, and the
incandescent lamp replaced with a metal halide
lamp, This replacement lamp emits a color of light in
the blue-green range of the color spectrum, as
opposed to the yellow of the incandescent, but in
this exterior application, it seems acceptable

A pair of cast bronze torcheres, originally
fitted with elliptical globes of alabaster glass are
located at either side of the entrance doors. This
glass would have had a yellow to rich soft brown
tone “which, when lighted, produces a light that is
uncommonly mellow and agreeable.™

" Harm ~The New Lighting.” T
Fearuary, 191 4
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Figure 175. Pehabilitated lobby luminaire

color scheme of the fixiure
onze and yellow/soft brown {1
aires were removed, sent to a firm

The incandescent lamps were replaced with metal
halide lamps, which emit a blue-green to white light

he globe emitting a Dnr--r
compared 1o the uncomn

natural all-over green color
d earlier. Because the original g

cI(:I'j-' |Ot:{:|',r has a defara'we

ing, new qlcbps of pcllsnoa vand

Liravoing |,
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Figure 176. Lobby

incandescent lamps housed in the bowl, The color
scheme of the luminaire, then, would have been
teonze and yellow. The lighting rehabilitator
replaced the incandescent lamps with a 250 Watt
apor lamp, which emits a greenish-blue
scause he wanted to emphasize the green
ihe glass in the bowl. This was intended to
aslt against the bronze in order to
he bronze.™* The intended design
calor unity while the rehabilitation strove
he result is a greenish bowl
reenish light of it's lamp. A more
| approach was taken in restoring the
d studded lighting of the luminaires. The
ype lamps around the penmeler were replaced

npl‘"s‘ue fart
1ate effect of the four 300 Watt indirect
cealed in the top of each luminaire
I's effect of
ral skylight trom
isturbing considering
ight the stained glass
y lighted by
.ell rhrnuc‘h the
had to be closed off for fire code
ght box with a four foot ceiling was

constructed of metal studs and gypsum board
overtop of the skylight. Eight 500 Watt quartz
incandescent lamps reflect off of the light box
surfaces, painted white, to backlight the skylight. A
phetocell, mounted on the building exterior, drives
a dimming system connected to the light-box
lamps so that they will echo outdoor brightness

conditions. When a cloud moves in front of the sun,

ht box dims.* It is a pity that such an

interesting feature of the ceiling is dull next fo the
over-lighted ceiling bays where the rehabilitated
luminaires hang.

Cne of the lobby alcove fixtures (Figure
177.) was missing and an original of the same type
was sent to New York and used as model 1o cast all
the pars for a replacement. The corridar lighting
was required to be on 24 hours a day for egress
reasons, This prese‘qed a I'I'Ial"‘l-"l'lﬁ"-C(, prt:blerr

ra is quite small 1')' ‘h.:-sﬂ E
o the spun I I
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Portland Theatre, Portland

The Chicago architectural firm of Rapp and
Rapp designed the Portland Theatre, which was
erected in 1927 in the talian Renaissance style.
Frederick C. Baker designed the lighting fixtures at
about the time he became a partner in the English-
Baker Company. The lighting fixtures wera
rehabilitated in 1981 as part of a major rehabilitation,
Although, in general, the lighting fixtures fared
better than much of the historic fabric { the rubbed-
in pelychromatic treatment of the omate
glastans g 2

Fiqura 177, Lobby alcove luminaire

gure 1/9. olair [oooy urm

appearance and light intensity levels were allered in
several significant ways:

*Color Harmanization

Baker had originally employed small glass
disks set into the cast and wrought framework of

82

Fiure 17

&. Corridor giobe fixture
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ately varying calors |
e strongest rela
t sels of fixtures in the two areas
5 emphasized on the auditorium
re bunches ol multi-colored colored

Architects employed a color consuliant from
2. Tina Beeby, who advised that a color
dination of the glass disks was essential. Disks
1he same color grouping were sel to specific
all the rediorange disks were installed on
ir lsbby luminaires and all the blue/purple
d on the auditorium fixturgs. The

1this new ordered harmony and w
om a number of the auditorium lixtures,
ne esconse of Figure 181

nze Anliguing

A guite unnatural blue-green patina was

I aire color scheme was bronze with gilt
g and yellow to amber dittusing glass. This is
e same type of glass that was used and remains in
ires. The rehabilitated color
2-graen with gilt detailing and white

d the very deta
using to create relati
25 in the |
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181. Auditorium esconse Figure 182, Auditorium fixture with hanging

clusters of multi-colored glass grapes
nships were developed to created
hrough a sharing of d







..LJrGtu.,nh5

~ =

tail of glass disk Figure 184. Trinity Church luminaire

Trinity Episcopal Church, Portland  Summary

The background chapters on luminaire
historic prnﬁr\cen\ material processing, illuminaticn
: C. Baker's lumin,

to these have expiored
a deeper understanding o

ton

akar axplo







les and aftitudes, advances in ilumination
5cignce and mp technology and his eventual
move to machining processes from casting and
| iorging processes. Thare is a clear evoiution of

b naker fixture designs:

rom the rich high relief cast and wrought
ristoricist luminaires of the earlier years;

1o cast and wrought luminaires composed in a
more abstract flattened omamental vocabulary;

4o tha spun metal luminaires of the late thirties,
oiten employing sophisticated lighting techniques
i harmass the full potential of brighter lamps for
higher fight intensity levels and also for special
efiacts to highlight the luminaire itself.

Of particular interest to the project, was the
ns by which Baker achieved the high level of
ire integration, and thus, spatial unity, on so
S many of his lighting Installations. This was most
n accemplished through a shared

luminaire ornamental vocabulary and a
tepatifion of cast and wrought parts on identical and
related luminaires throughout a building or room.
The spun luminaires of the later thirties, with their
grnphasis on simple layered forms and linear

ament, Integrated with the planar architecture of
Ihis period. The repetition of cast parts and the
simple forms and linear ornament of the spun
lminaires were a natural outgrowth of their
associated material processes.

The background chapters provided an
Inderstanding of historic lighting. Based on this
fremewnrk of understanding, the following set of
lighting rehabilitation guidelines were established:

ather documents on the original lighting
scheme (luminaire drawings, historic photographs
showing original lu minaires);

'd!\feiop an understanding of the
fesigner's orlginal lighting design
Intentions:

“establish the aobjectives of the

fehabllitation, (The objectives of the lighting

?G:'f‘rre need to be clearly defined in order to

::-d*{ l;e conflicting goals of historic preservation

'highel her periormance criteria. For example, is a
"ight intensity level really needed in a cerain

space, or is our contemporary conditioned
preferance for higher light intensity levels making
that decision for us, In some cases, documentation
and study may indicate that a lower light intensity
level was intended in order to create plays of shade
and shadow on interior surfaces or o create a
certain color of reflected light.);

«determine lighting rehabilitation
strategies.

Two general approaches were suggested:

1) rehabilitate the luminaire with concealed compact
reflector lamps with dimmable lighting controls to
increase the light intensity level from the original
level to some higher level;

2] install a separate auxiliary lighting system,
discretely located for minimal visual impact, to
supplement the original luminaires. Dimmable
lighting controls would not bring on the auxiliary
system until the criginal luminaires were at full
capacity.

Both of these approaches would preserve the
original lighting ambiance of the space.
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A thoughtiul application of indire
and direct ighting stralegies is well repr
Pittock mansion

Perhaps the besl way 1o experience the lighling
fixtures is 1o take a tour of the house (the Figure numbers
ol this case sludy are keyed lo the attached flcor plans).

The Pittock Mansion

ned al ihe

Although the building of lghting fixtures was
merely a sideline interest of Frederick Baker's, his main
occupation being a Ireelance draftsman to architects and
decorators, the winning of the important Pittock Mansion
commission in 1913 established his lile-long career in
omamental ighting fixiure design and manufacture. His
talents in understanding and drawing architectural
ormamentation, nurlured by Oregon's lirst Dean ol
Architecture, Ellis Lawrence, in some early Portland night
classes, allowed him to prepare (by his own admission) a
line set of drawings for Henry Pittock’s perusal. Pitlock,
and his daughters, liked the illustrated fixtures and Baker
gol the job.'

A study of these fixtures will illustrate how Baker
was able 1o aid architectural expression by designing
fixtures in harmony with the architect’s design intention.

The predominant manufacturing process, bronze
metal casting, also contnbuted to the high level of interior
architectural unification within many of 1he rooms. The
bronze caslings were quite expensive, as Baker had to
have them cast in San Franclsco from his own plaster
models because no one in Portland could do the work.” To
ease the expense of this, the larger suspended ceiling
fixiures were composed of a lew smaller cast members,
which were then repealed radially about the center. This
collection of identical cast members were assembled into
the fixdure by Baker back in Portland. To make the most of
his expensive caslings, Baker borrowed from the ceiling
fixture's kit of cast parts 1o compose the room's several
complimenting wall brackets, which were an essential
architectural lighting element in well-appeinted formal
suites al this lime. This distribution of repeated cast

in spatially unifying a room,

Figure 1. Lobby lighting fixture frame.

Parsonal interview of Baker conductied by Sheita Finch-Tepper, July 5,
1978, Oregon Hisiodeal Sociaty cassane, 720.67011, B1BSF1978, nos. 1-2

? ad.

A-1 Pittock Mansion Period: Early lllumination Architect: Edward T. Foulkes 1

Lo S =4 LAraaing -|_







Lobby

The small lobby s graced by an atiractive semi-
indirect luminous bowl tixture, composed of a beautifully
cralied opal glass bowl suspended from a cast bronze ring
The bowl would have been pressed or cast in its rough
form and then carved by an artisan with a hand-helkd
sandblasting tool to achieve the sofily rounded folialed rim
and bottom detail. The bowl is suspended from the

Figure 2, Minor had lantem

tal bar extending across the rim by an alla d

threaded rod, with its decorative Wit evident al
Ihe cenler of the bowl. The wrought bronze scroll chain
suppons thal are attached 1o the rim, have applied cast
bronze acanthus leaf delail which conceal the wires which
run down over the scrolls and also serves as a nul 1o
support the lamp socket bracket assembly. A live and
neutral wire were threaded down each chain 1o supply
each lamp socket, with a third ground wire being grounded

A-1 Pittock Mansion Period: Early lllumination Architect: Edward T. Foulkes
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to the cutlel box in i iling. The cast celing mournt has 5 ¥ Viglvel cord has been ¢
al hooks from which the support chains are hung. around the threaded standard and s

The fine cast delail, such as the bead and reel molding on junction from which emanales a cast bronze foliated

the ceiling support, the acanthus leal detail, and the shroud for a particularly rich effect

minute beaded edge on the rim would have been roughly The barrel-vaulled corridors are indirecily lighted
cast and then chiseled, nfled and filed by Baker, as part of by lamps mounted in the plaster cornice cove (Figure 5.).
the finishing he did on each fixture.” Integration of cast The light colored ceilings are quite effective in reflecting
metal and glass parts is achieved through loliated detail. the light back inlo the space. A more even distribution of

Stair Hallway

A subtle variation of size and detail between the
minor and major hall lantems, (Figures 2. and 3.),
reinforces the axis set up by the symmelrnically split
staircase and the elevator An economy ol means is again
evidenl in achieving this, as the lwo lypes of lanlens are
identical, except that a larger glass bowl and an additional
pair of decoralive rim cartouches, on axis with the stairway,
are used in the major hall lanlem, Baker gave many of the
fixtures a polychromatic treatment fo bring out the
sculptural relief of the bronze castings; the stairhall
lanterns are a nice example ol this. The color palette for all
of the polychromed fixlures Is lurquoise and red and is
usually applied as ‘rubbed out’ detall, with much of tha
bronze showing through. This is done by applying a
second coal of paint (in mosl cases, lurquoise) over a dry
undercoal (usually red) and rubbing the turquoise oul,
down fo the red with a solvent-charged cloth belore it is
entirely dry. This highlights the relief by rubbing the ridges
down 1o the original color and leaving the recesses in the
second coat

Corridors

Exquisile lorch-brackets (Figure 4.) are mounted
on the wall al the corridor entry, just below the rather high
carved stone wainscol molding. The low relief of this
molding is accentualed by the cast shadows resulling from
Figure 4. Comidor wall bracket

? bid
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light, rather e 'spots of light' achieved with just
ve boen possible with the use of
tor trough in the cove or with silver-
bd..,m_d reflectors; both sirategies were in common use
during this peried.* A suspended minor hall lantern also
puncluates this space

Figure 5.

Bassedt Jones Jr..“ndirect Lighting.” The American Archilecs, Decamber,
1909, p. 247

A-1 Pittock Mansion Period: Early lllumination Architect: Edward T. Foulkes
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Library
The library is indirectly lighted lrom a cove

in the plaster cormnice ths i

the room's wood paneling, a precaution prr_\mmed by IhP

owner's fear of the indirect lighting being a fire hazard.*

the panaied wall surfaces reflact littke light, the cove

lighting merely highlighis the ceiling plasterwork and

contributes to the dark ric ce. Cove reflecior

Figure &. Library chandelier

¥ Pitock Mansion tour nales

Figure 7, Library wall brackets

troughs or silvered reflectors would also have benefited
this lighting installation,

The clear-cul silhouette and the apparent mass of
the reserved Neo-Baroque chandelier, and its related four
wall brackets, are well suiled 1o this somber interior. A close
correlation between the suspended fixture and wall
bracket is achieved by using the same scrolied branches,

A-1 Pittock Mansion Period: Early lllumination Architect: Edward T. Foulkes 5
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Bl s and shade
same vocabulary of sla

Entrance Vestibule

The stone-fined drum and dome of the entrance
vestibule, with its plaster domed oculus, provide a perfect
foil for the large luminous opal glass bowl semi-indirect
luminaire. The cast bronze frame features a small
balustrade containing a foliated

Figure 8. Entrance vestibule

rinceau motil and is punciuated by blocks topped with
classical ums, This fixture's predominant direct lighting
component accentuates the horizontal architectural lines
of the room by casting shadows from the prominent

projecting wainscot molding, while the indirect component

echoes the prime architeciural theme of the room, a dome.

Figure 9. Entrance vestibule

A-1 Pittock Mansion Period: Early lllumination Architect: Edward T. Foulkes ]
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Living Room

This ofm's three major window apertures ar wd the
generally ligl olored decorative treatment, provide the
light airy backdrop for Baker's two crystal chandeliers. The
crysial beads and pendanis, which are 24 percent lead
content Czechoslovakian crystal®, are draped between the
structural armature. The lower part of this armature,
including the main horizontal hoop, and the radial

Figure 11. Living room crystal chandeler

members connecling 1o the decorative base, are cast
bronze, while the upper radial members

connecting 1o the decoralive cast bronze crown, are
wrought brass bars with applied bronze omament, Besides
the candle lamps, the interior of the bowl is illuminated by
six light sockets supporled on brackets connected to the
inside of the hoop; three sockets projecting below the
hoop into the bowl and three sockets projecting above the

Figure 10 Living room crystal chandeliers

T

id,
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hoop toward the upper sweep of draped crysial. The Smoking Room

rubbed-out pol is very subdued to provids
maximum reflection off of the metal The exolic character of this room's fixture Is well

The four wall brackels are of the same character a5 suiled to the rest of the decor, which fealures exquisite
the chandeliers, ulilizing the same bobeches and also pelychromed plasterwork in the Turkish manner'. Bubbed.
draped in crystal. These brackels lealure very rich casl out finishing has been used here to give the main body a
bronze sculptural relief and a beveled glass mirror slreaked appearance and to leave a colored paint residue

in the crevices for a mysterious 'antiqued’ look. The hall-
moon motif of the finial has long been associated with

figure 12. Living room wall brackels
Figure 13. Smaking room lamp

A-1 Pittock Mansion Period: Early lllumination Architect: Edward T. Foulkes
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is quite appropriat
1 have &
same Baker plaster mod
body.

Dining Room

Figure 14. Dining Room suspended lighting fixture

A-1 Pittock Mansion

Alhough the dining room fixiure has
in the character of a semi-indirect fodure, 3 gl
absorbing ceiling of mahogany beams and dark plaster
suggests thal the luminous opal glass bowl served
primarily as a direct lighting source. An integration of cast
metal and glass components is achieved through a
repetition of a scalloped gadrooned molif.

Figure 15. Dining Room wall bracket

Period: Early Illumination Architect: Edward T. Foulkes







intarior decor.

Breakfast Room
The light transparent character of this lantem suits

the breakfast room, which is liooded with daylight from a
bank of windows along one full side. The horizontal irame
|

Figure 17, Stair landing hall lantem

Stair Landing
The sweeping spiit grand slaircase is malched by
an equally magnificent hall lantern. It is modeled after the
grand French Baroque hall lanterns (Figure 37. in text),
complete with the internal cluster of cast candle holders.
The specially made convex plate glass panes have a
- beveled edge. The brazed connections between the cast
Figure 16 bronze members are difficull to detect; a resull of patient

A-1 Pittock Mansion Period: Early lllumination Architect: Edward T. Foulkes 10
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findshing with tles, rillers, and chisels by Baker himselt

Writing Room

This room is adequaltely illuminated by an atiractive
semi-indirect luminous bowl fixtura. The pressed glass
bowl is aniculated by low reliel sculptural detail, including
decoralive swags near the rim, which have been
highlighted with a rubbed-cul blue and yellow

Figure 18, Wriling Room fixture

A-1 Pittock Mansion Period: Early lllumination Architect: Edward T. Foulkes 11
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56 detalling. The !
wedge on the bowl's upper rim, is an

nections wi
interesting detail

Bathroom fixture

Figure 19. Bathroom wall bracket fixture
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» decoralive foliated band on the

while tha
epaated on the finial

The nickel-p near the shoy
Inside adge of the ceiling plate i

sthroom, sol o n and hygiene problem. The
eleciroplaled nickel surlace resisis comosion and the
fixiure's smooth surfaces facilitales cleaning.

Bedrooms

The bedrooms are all graced by ceiling fixiures
which feature a casl brass ceiling plate, a spun brass drum
concealing the wiring and the threaded rod and housing
which suppons the scalloped opal glass shade similar to
the dining room fixiure. A decorative cast brass finial nul
screws on to the support rod. The scalloped detail of the
shade is reflected on the outer edge of the ceiling plate,

Figure 21. bedroom wall bracket

The cast brass wall plates of these fixtures also
reflect the scalloped detailing present in the ceiling fixture.
Figure 20. Badroom ceiling fixture The extruded tubular brass branches are a considerably
less expensive route than cast bronze, and could have

Period: Early lllumination Architect: Edward T. Foulkes 12
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influenced the decision 1o use brass instead of bronze in Criginal exterior bracket lixture
these more ulilitanan areas
This original brackel was damaged in the
Columbus Day Storm and removed 10 a display window in
the house museum's basemenl. With its abundant
classical detail and deep weathered patina, it Is indeed an
aftractive fixiure

ligure 22, Dressing closet and entry ceiling fixiure

The decoralive loliate band of the bedroom ceiling
fixture is repeated again on the simple closet fixture,

Figure 23. Original exterior bracket
A-1 Pittock Mansion Period: Early lllumination Architect: Edward T. Foulkes 13
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Basement stair landing fixture men Stairhall
A bronze lanterm made from the same c

the lantem of Figure 3, was lilte lor lour 100 wall tungsten

bl and an decoratively elched bowl 1o control the ¢

The entire bowl has been lightly sandblasied, with deeper

sandblasting for m.

unusual lixiure was designed for dimmer low

A type exposed lamps which would have
L

[aTalH] dppearance than the modarm
I . susly detailed cast bronze shade was
only meani lo conceal the hardware and not as an indirect
shade. Baker reused this fixture in the utilitarian areas ol
AE Doyle’s U.S. National Bank three years laler in 1916

prasenied a

Figure 24" . Basement stair landing ceiling lixture

e R
Site visit. June 21,19
Figure 25. Basement stairhall
res in this case study are pan of the austhor's collaction, the
prled Irom the archilocrs ariginal blue prints
14

Period: Early lllumination Architect: Edward T. Foulkes

.
Al e
house plans &

A-1 Pittock Mansion

T, T LT A LI TING







Pont Cochiere lantern
The port c re lanterm was assembie
bronze parts and litted with bevelled g,
Although this is one of the less imaginative and
lighting tixtures in the Pillock Mansion's collection, it was
the star of & venerable Baker lineage. In the years that

decorative

Figure 26. Porte Cochiere lanem
A-1 Pittock Mansion Period: Early lllumination Architect: Edward T. Foulkes
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Elks Temple

The Elks Temple was designed by the firm
Houghtailling and Dougan and constructed in
2 in the Second Renaissance Revival Style,
Frederick C. Baker was very much pleased with the
ffures he designed for the building, in fact at the
age of 91 he was able to tell an interviewer that the
“old Eks Temple had beautiful fixtures in there,
people & Il like them, still sell fixtures of that type".'

q

i

=

827 F.C. Baker's original drawing of the
parrot fixtures in the billiard reom

The Elks temple illustrates Baker's

crystal chandeliers of the ballroom and
l| dII the minutely detailed mpppr lantern
ftered foyer (Figure 1.}, the

aign drani

AE Elks Temple Period:Beaux-Art

wrought iron corona replete with hanging stakes in
the men's bar, and the imaginative parrot fixtures in
the billiard room (Figure 2.) Photocopies of historic
photographs of the building and it's interiors are
attached,

Figure 1.* Foyer lantern

Archltect Houghtailling & Dcugan

1

.L.I'r‘ﬂu-.]1\h'3

o S =)







3 e T B

_ﬂ. > AL 1 G-

B, S .,.A///, (R <
N 5 A @-A wa a, .







Lordain g

T B — 1







Lirasaing

i
€







PRINCETON BLDG.

Suite

400

Circa 1923

AT rasaing

"‘\.







1 SurmBarT a2

"3 VA YA
| ~1 h -
| [ ¥

£26T BOATD
wooy TTed







AT Uravaing

R

7L A

-

<radl NN N,
A//?’,Jff\}:///- P







‘s Bar
ca 1943

in

Men
4t

Lirawaing

e







T W 2

A e
o
=)

.*.

AN Lhretueaiing







RIS e s G

i a4

TTRH Jo0Td :__L
0078 NOLIONTHA}







Y SulmRArT @ N
! ..__ > \ _\_ 5 /«







Temple Beth Israel

This nolable Portland religious edifice, erected in the
Byzantine stylistic tradition, was the collaborative design effon ol
Morris H. Whitehouse and Harman Brookman, both long term
coliaboralors of Frederick C. Baker, who ‘lighted it". The building
was completed in 1928 alter a fire ravaged the Beth lsrael’s second
synagogue in 1923."

The main body of the temple Is a 100 fool high dome
supported on an elongated octagonal base, oriented east 10 west
{Figure 1.). The exierior shell of the dome is a steel-ribbed cage
with concrele and lera cotta tile covering, from which the interior
dome of steel and plasler is suspended. The interior dome has
been surfaced in Guslalino acoustical tile, laid up in a herringbone
pattern. Twenty-two Baker fixtures are suspended on chains in this r
main auditorium. A two story barrel-vaulted appendage abuts the
easl side of the dome and serves as the main enltry with a 200 seal
gallery above. This projecting main entry s flanked by two lower
elements; the south being the stair tower to the gallery and the
norh being the women's lounge *

The Lighting Scheme

This is an instructive case study for a number of reasons.
This lighting installation exemplities the Beaux-Ar altitude that the
lighting scheme and fixture design should aid architectural
expression. il also illustrates the high level of correspondence
between the varicus different fixtures, and thereby the unity of
the overall lighting scheme, by the repetition of basic forms or
pars
The salient design leature repeated throughout the
Synagogue's luminaires are domed opal glass dittusing bowls.
Originally every Hxture in the building incorporated some
manifestation of this domed bowl shape, bul this was
compromised in a later lighling rehabilitation.
! Jon Hoer and Fesed Elwyn, “Temple Beth lsrael,” National Regisser of Historc Places ,
(Washngion D.C. Natonal Park Serice, 1678}, p. 8-3
? lbid. p. 71

A-3 Temple Beth Israel

Original Luminaires

Tha twenty-lwo luminaires suspended from the avditorium
dome are of four dme:t,m types; lhr\’? of these are directly related
through an aggregation of . while the other is a
repetition of the two foyer 1|xtures I|IL|S reldlmg the foyer to the
auditorium through lighting.

Addressing the aggregale fixtures mentioned above,
Fixture 1, is an opal glass cylinder contained in a cast bronze
circular frame with a opal glass bowl and suspended bronze
pendant at the bottom (Figure 2.). This element is the
compositional core of Fixture 2 (Figure 3.), which has a more
elaborate framework o support elongaled opal glass cylinders al
the four cardinal points. These oultrigger lubes have elaborate cast
bronze uppar and lower finials which heip to emphasize it's vemcal

Figure 1.” Exterior view of Beth Termple lsrael

* James B, Maman, Qregon's Architeciural Herags (Sale, Oregon; The Solo Press
1688}, p. 145,

Period: Beaux-Art Architect: M.\Whitehouse & Herman Brookman 1
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Figure 2.* Fixture 1, (Baker drawing)

proportions, and thus it's presence in Lhe vasl cavity of the
auditorium dome. Fixdure 3 (Figure 4.) uses Fixture 2 as it's central
compesitional element within a wrought bronze enclosure. The
principle decorative element of this enclosure is a horizontal band
which suppons twelve inverted cylindrical domed opal glass

Figuies 2-4, 11, and13. - Oregon Hisiorical Society photographic album #7397

A-3 Temple Beth Israel

shades, Thes are skmilar 1o the cluster of six shades
surrounding al large Inverned-domed opal glass diflusing
shade of Fixlure 4 (same as Figure 5., the loyer lixure)

The luminaires are hung from the dome In three concantric
cirches, each at il's own level. The inner-most level is comprised of
Fixture 4 and occupies the middle level of the three. Wilh it's open
cylindrical central opal shade, a porion of the light was meant 1o

Figure 3. Fixture 2. (Baker drawing)

Period: Beaux-Art Architect: M.Whitehouse & Herman Brookman 2
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Figure 4. Fixture 3. (Baker drawing)
Figure 5. Fixture 4

I reflect off of the dome as indirect lighl. Fixture 3 occupies the

next and lowesl concentric circle, most of it's light being direct. the stars within the domed hemisphere of the heavens (Figure 6.).
Fixtures 1 and 2 alternate wilhin the ouler concentric circle. The The fayer, which is a shallow barrel-vaulted space on
exiensive vertical surface area of these luminaires facilitaled transverse axis lo the entry, is illuminated by two suspended
indirect illumination off of the side walls. With the variety of luminaires (Figure 5.). The space between the foyer and the
luminaire size, brightness and location within the volume, an

appropriale lighting | nstallation metaphor might be

T ¥ phoigraph (oolection of the authar
A-3 Temple Beth Israel Period: Beaux-Art Architect: M.Whitehouse & Herman Brookman 3
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Figure 7." Inter-foyer space fixlure

auditorium is iluminated by a cast bronze ceiling light (Figure 7.)
unfortunately, its central shade missing (most probably a
cylindricadomed shade similar o the others in use in the building)
The cylindrical domed-light theme is also taken to the auxiliary
areas, such as the women's lounge sub-loyer (Figure 8.) and the

Figure 6.° 1928 view of original lighting fixlures

T i T,
Oregon Hssorcal Sodely - negative # CN 007407 00299174 Figures 7-10, 12,14-21. - phalographs (collection ot the authar)

A-3 Temple Beth Israel Period: Beaux-Art Architect: M.Whitehouse & Herman Brookman 4
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Figure 8. Women's lounge sub-loyer ceiling fixiure Figure 9. Vestibule exit loyer wall lights

xil vastibube wall lights {Figure 9.).

A-3 Temple Beth Israel Period: Beaux-Art Architect: M.Whitehouse & Herman Brookman 5
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Figure 11. Baker drawing of Women's lounge luminaire

pendant. The lact that women normally occupy both spaces may
Figure 10. Women's lounge luminaire explain the close correlation between the Iwo luminaires,

Treluminaires in the women's lounge and the lour
suspended globe luminaires in the gallery are a sublie variation on
a theme, as evident in Baker's design for both (Figures 11. and
13.) The more squat proportions of the lounge lixture are beller
suited 1o the lower ceiling of the lounge. Both fixiures have well
cralted lextile lassels suspended from the tip of the cast bronze

A-3 Temple Beth Israel Period: Beaux-Art Architect: M.Whitehouse & Herman Brookman 6
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Figure 12. Gallery luminaire

A larger globe than that of the lounge is used on this
fixture for increased iluminalion and presence in this larger space
A beautitully cratted plerced brass plate Star of David lerminales
1he 1assel

A-3 Temple Beth Israel Period: Beaux-Art

Figure 13. Bakers drawing of the Gallery luminaire

Architect: M.Whitehouse & Herman Brookman 7







The thiee-thght opan-weal
lirg, cim

n.{nqs down into the center of this reom (Figure 14
ation for this lantem, as well as a rather similarly designed

n suspended over the allar area and visible in Figure 6., is a
n that survived from the bumed second temple (Figure

Figure 14, Stair lower lartem

Figure 15. Brass lantern surviving from the second lemple

15.)." The horizontal pan of the candlehokder seems 1o
correspond 1o the horizontal band of the stair tower lantemn. In fact
this horizental band may have been the crealive germ of Baker's
design process, as it is a recurring design motif in almost all of the
building's luminaires.

Iudt . 7

A-3 Temple Beth Israel Period: Beaux-Art Architect: M.Whitehouse & Herman Brookman 8
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ntern is of wiought and cast
nond linked chain, upper frame 2

ket, and ihe cast bronze shade relainer ring.

1ar of David has been cut from a plate of brass, stock brass

balis have been used in the upper frame, extruded brass lubing
frame {he decorative horizontal band and the lower globe relainer
iate and linial nut are respectively spun and cast brass. The wide

Figure 16, Detail of Stair Hall Lantem

A-3 Temple Beth Israel Period: Beaux-Art

Figure 17. Loggia lantern

decoralive band is a hand-locled sheet of pewter.

The loggia extending from the soulh tower to the semi-
circular drive houses two suspended brass lanterns. Two sides ala
time were cul from a sheel of brass and then bent 1o the desired
angle in the brake and carelully brazed logether along their seems.
The lanterns llanking the main enlrance {photograph 1.7 ) are

C {swncal Socity - ceganized kat 116, oversaed lolder 15

Architect: M.Whitehouse & Herman Brookman 9
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Crnament

1l design molils are a simple scritig
traming small circles which occurs en horizontal bar
elongaled hexagons pined by lines which occur on venlical bands
and ar of David, used as an accent on many ol the fixl

The Lighting Rehabilitation

In
fixtures of

out 1963 Baker rehabilitated the audilorium lighting
mple Belh Israel, His commission was 10 increase the

Figure 18. Fixture 1 as rehabilitated

Figure 19, Fixture 4. as rehabilitated

A-3 Israel Period: Beaux-Art Architect: M.\Whitehouse & Herman Brookman 10
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laker's ification was o rep)
domed op, 5 of 1he lumin; S and install a
lamp and a concentric ringed louver in the plane of the lower
element (Fig 18 1o 21.). This moedilication sacriliced the

Figure 21. Fixture 3 as rehabilitaled

principle unilying element of the lighting scheme, the central
domed opal glass shade of gach luminaire, This element re
the auditorium fixiures to the lobby, stair tower and altar are
i's removal has compromised the high level ol unification wh
onginally charactenzed the lighling scheme

Figuse 20. Fisture 2 as rehabiliated A prelerable approach would have been to sel up a
separate sel ol projecting fighis atlached fo the structure and on a

A-3  Temple Beth Israel Period: Beaux-Art Architect: M.\Whitehouse & Herman Brookman 11
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occasicnally required rJy the congreg: mon
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university of Oregon
Museum of Art

The Museum of Art was designed by Ellis
+ gwrence and erected in 1930 in an exotic style
most accurately described as Lombardian
Romanesque. The entrance lantems are based on
e seventeenth century pole lantern (below),
athough the lantem itself is based on the Northem
1alian (an area encompassing the state of
Lombardy) open-work lantern (known as a cresset)
of the same period. The lantern encloses an opal
glass globe which houses the lamp.

[ ¥
Uof O Museum of Art Perlod: Decorative Art Deco Architect: Ellis F. Lawrence 1
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The material used for the lantems is Monel
Metal. It is a trade-name for a nickel-copper alloy
manutactured by the Intemational Nickel Company.
Itis generally composed of 8% nickel, 27%
copper and the remaining five parts of iron,
manganese, silicon and carbon.' It is one of the
‘white metals' that became popular in the twentles
and thirties as the modem architectural metal for the
‘modarn architect’,

It combines the highly desirable atiributes
ol being able to be cast, like bronze, and being able
1o be forged, like wrought iron. It can be welded
and saldered and fs very corrosion resistant,
acquiring a silver-grey patina that halts further
tormasion.® The floral verticals on the lantern were
cast, while the stem rising up the standard was
Wrought (right).

—_———
Genld K. Geerings, Matal Crafts in Architciure, (New

nanza Bogks, 1627), p. 185
Inig,

The scrolled volutes at the base have been
forged by the blacksmith. Traditionally, the scroll was
formed by heating the strip of metal and driving it
around the inside of the heavy scroll tool, shown to
the right of the anvil (the process is illustrated in the
small box above the tool collection). The scroll
was started in the tool shown inserted into the laft
side of the anvil.’ A table-top scroll devise was later
developed which allowed the forming of scrolls
without forging (heating).

Jover Publications, 18289, p. 15,

A4 Uof O Museum of Art Perlod: Decorative Art Deco Architect: Ellis F. Lawrence
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The torchiere fixtures in the four corners of
the domed pavilion of the cloister at the rear of the
ruseum (access through the front doors) are
conspicucusly based on Roman torchieres (bottom
right). Many fine examples of these fixiures wers
excavated from Herculaneum and Pompeii, two
qoman citys dating from 100 BC, that were buried
under volcanic ash.

The torchieres cast their fight up on the
qold-backed tile dome to create a very unusual
ambiance that reinforces the space’s role as a
memarial,

Baker's bronze casting process started with
aclay model used to create a plaster moid. Lead
was then poured Into the plaster meld to create a
\ead casting on which he could sharpen his details.
This wae then used to create the final plaster mold
{or the molten bronze. The final bronze would then
ta chiseled and filed for crisp detailing.

A4
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United States Court House, Portland vecatilary far the |y

Marris H
g in 1931
nut-shs

ter trunk and an arlicu attic story with a pronounced
jecting cornice. The llallened lacade ornament and the
ed blank corners of the trunk of the building are
manifestations of the A Deco movement. This applicalion of An
Deco detailing to a basic Beaux-Art compasition is as true for the
o architecture as il 15 the lighting fixtures, which were
signed by Frederick C. Baker.

hting Scheme
Exterior Lighting
Thie main nonh tacade is composed of nine bays, the
ler bays coresponding 1o the three centrally located

sl of Ihe facade ormamentation is limited to the attic
Ineze is lerra colla with allemaling 1hglphs and

parapel with a cheneaux finish the lacade”.” The only
omamentation ol the rusticaled base are the ornamenial
) ngs surrounding the three main enirgnces on the main
acade (pholograph 1.° ). "A slone slar-in-a-circle pattern is
al roughly 2 fool intervals on the surrounds with a garland
ah across the lintel, A Decoesque slone eagle with
oulspread and clulching three arrows surmounts the center
These fast two omamental molils, as well as classical, lioral
gomelric molifs, constitule F.C, Baker's omamenlal

Figure 1.* Main Streel entrance lanterns

Two 8 1/2 foot high bronze lanterns flank the main
entrance on masonry cheekblocks (Figure 1. and pholograph 2.
This lantern marks a sleady progression from Baker's more
histarically correct lantems on standards fo the luminous pylon
lanitern type marking entrances, such as those lound at the

of Hisione Paces
,p BB

*ail eacept Figure 19., re photographs {eollection of |

Period: Decorative An Deco Architect: Morris H. Whilehouse

A







oblain a smoolh polished
tural reliel ol a n
menl. An example of this is in the llal cy
that suppors the lantern (Figure 2.), where tf
ate are cast as large washers and turned on a lathe
d 1o tool the projecting ridges 1o receive the omale
band. The larger cylindrical base is construcled in the
nate loliated ‘column base’ and lantern base are
e pars, while each overhanging leaf of the column
lied to a cast core, Insid ps ol

elaborate
rical

Figure 3. Lantern lop

cast corner trames. Drawing 1. indicales thal the decorative
perorated lantern top was casl as one piece and notched into the
lower canted casling. An inside ledge was allowed on the
perforated casting for the installation of the stained transiucent
glass panels, which were held in place from behind by soldered

Figure 2. strips. The cast bell cap (Figure 3.) rabbeled on 1o the lop of the

£ 1 Hisee

A-5  U.S. Courthouse, Portland Period: Decorative Ant Deco Architect: Morris H. Whitehouse 2
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1, whict
%, Ihe center one being lurmed
two. As noted ab
ncealed rabbe

e

siresl pede
ly and proveded inlerna base suppaort: f and, the same
The crnament is a mixtur . 50me ol elemenls thal occur in the pedestal lantemn, but al a reduced
based on classical models such as the acanthus leal of The same casling as the pedestal lantern is then used as a base
rn base (Figure 2.) and the anthemion of ihe perforaled the lantern. Instead of the larger perforated casling on lop, a
grille of Figure 3., as well as classical and geomelnc moukdings smaller sohid casting ol a similar abstract foliale design is used

Figure 4, Broadway Streel enfrance lanlems Figure 5. Laniern over Northeast entrance

A-5 U.S. Courthouse, Portland Period: Decorative At Deco Architect: Morris H. Whitehouse 3
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the two fixiures

ol Figure 5. [Drawing 3 ), is located
rance on the nonheast comer of the
g 5 zads directly inlo the basement and to a
stairway and elevalor up. The pierced base provides some
downlighting for this descent, The fixiure was actually construcled
dilterently than shown in Drawing 3., the lower portion with the
open leal arrangement was aclually cast as one plece, including
the boltem frame ol the glass panes. The drawing indicates a
separale piece for the bollom trame. The upper par ol (he glass
frame may well be as comphcaled as indicaled in the drawing. The
cast branze star-m-a-cir rnament on the diagonals ol the upper
frame {Ir ler ane * now missing) echo similar cul stone
matits in the Main Street entrance door mouldings, as well as on
many of the luminaries used throughout the building. As on the
olher lantems, inlernal sheet metal strips are screwed o the ouler
W "|Itu| cast members 1o secure the glass panes. The glass was
i 1o be a ranshucent light diffusing glass with a texiured
exterior and surlace colored as selecled. Provision ol a threaded
nipple and gudace thumb nul was made 10 easily liit off the top for
relamping
The Madison Sireel entrance on the south lacade was
lluminated by two of the large cast bronze celling lixtures shown
on Drawing 4 The verical members ol the frame and the
removable bollom hub are reeded and provide a pleasing contras!
with the rectilinear moulded frame and base. This conlrast is
acceniualed by furning { sl base element. The slepped radial
framing members were as piece and notched on the
nside to il ke a glove over the horizontal Iraming members. Two
different sizes ol translucent glass cylinders were used lor the two
verlical glass surlaces, while the two levels of horizontal glass
seclions were sel on ledges lormed on the inside of the horizontal
framing members. These fixlures housed six porcelain sockels
and were about two teet in diameter. As the Madison Street
<.r|‘ ance was primarily a service entrance, the size of these lixiures
that they were possibly installed within the three-bay
d mailing platiorm on the south Madison Street

Figure 6. Main Street loyer lantern

facade of the building. The author did not have access 1o this area
and can not confirm this.

Foyer lighting

The bronze Main Sireel entrance doors lead from the
landing through to the foyer, which is 18 ' 5" tall, 42" wide and 20

U.5. Courthouse, Portland Period: Decorative Ant Deco Architect: Morris H. Whitehouse 4
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1y
loy
ng the enirar
daylight, plus the light-cokared ar celling and cor : ?
a light roam. The lobby is ted by two al L £ ACFOSS s i 2 e lamping) botlom
nlemns {Figure 6., Drawing 5.) These lanlerns eupp«’m a sl Th = Newo 5 # the top o an
ylinder in a framework of cast bronze pans. The al cas spider suulul This member resembles a
cas ancl turned horizontal bands are nolched 1o fit around the spoked hub with an intermediate rim and provides the rigidity 1o
the upper framework and also rabbeted ledges for the suppon of
translucent glass panels to dilluse the uplight.

Apan from the reeded and geometric motifs, this fixture
imaginatively incorporates the building’s customized ornamental
matils announced by the main entrance’s ormamental mouldi
the slar in a circle, the eagle and the acorn (the Cregonian |
Cast bronze stars are applied 1o the cast and turned secti
way up the slem. A cast acom is embraced by a splayed surro
ol cast leathers {an eagle’s, no doubt) on the bottom ernament. As
mentioned, cas! feather shields are incorporated into 1he base of
the lantemn.

The cast bronze frame of the Broadway Street foyer
lantern was assembled in much the same way as tha Main Street
feyer lantern, including a ledge 1o suppor a translucent glass
cylinder and a casl spider on the inside of the upper frame. This
spider was also ledged to support glass panels. A threaded nipple
connected the cast bottom ornament to a melal strap (web) thal
spanned across the botlom. This suspended ormament, which was
open all around, consisted of the same acom-in-leather motil
pendant used on the Main Street foyer lantern, but et in a star and
stylized feather plate (Drawing 6.). A leather and acom motil was
also worked into Ihe upper rim ormamental band. The allractive
canopy (ceiling plate) was of a star character, As seen in Figure 8
the bollom arnament, logether with it's supporing web have been
removed, supposedly to minimize the inconvenience of
relamping. Fortunately, this is a rare inciden! of slothiul
maintenance in this building,

The attiractive semi-indirect ceiling fixlure of Figure 9.
{Drawing 7 )was installed in the northeast entrance basement |
as well as in the 6N floor corridor connecting the District Court
lobbies and in the District Cour lobbies. Light reflected from the

Figure 7. Base of the Main Street loyer lantern

A-5 U.5. Courthouse, Portland Period: Decorative Art Deco Architect: Morris H. Whitehouse 5
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2 gl obliteration ol any detail on th
Ier the four ribbed 'leel’, tha ornament is ol an exper

classical nature; a vine rinceau and beaded edge on the casl

b bow! and an acanthus leal mokding on the rim of the base

Figure 9. Ceiling fixture
casling

Another simple bul elegant cedling lixlure which gra
the east vestibule on the first fioor (bottom left of Drawing 4.)
utilized the same acorn in feather pendant as the other loyer
luminaires
Figure B. Broadway Sireet loyer lantem

A-5  U.S. Courthouse, Portland Period: Decorative Art Deco Architect: Morris H. Whitehouse
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: at the easl end of the

lobby. Four elaborate 2] bronze wriling desks are aranged along

5 axis, with bronze wall clocks mounted high up on the east and
west walls.”

The ceiling is 189" high® and articulaled by decorative
plaster beams whose spacing along the axis reflects the external
bays ol the facade, and also corresponds 10 the dimensions and
location of the alcove spaces and the three bronze- framed bays of
the main foyer glass wall. The most spectacular luminaries in the
building are suspended from alternale bays along the lenglh of the
public lobby: a total of five (Figures 10,10 13, Drawing 8.)
A1/2 " pipe connects the o of the cast rings
supporting the fixture with a central heavy cast and turned disk al
ihe level ol the cylinder bands, by threaded connections. Analher
pipe suspends a thinner cast and tumed disk at a level
comesponding to the boltam of the cylinders. The radiating
elongated fan shaped castings (Figures 11. and 12.) are screwed
o the underside of this disk and tangentially brazed 1o the cylinder
bases, for their pime structural suppor. The open foliated
castings on the base play a deceptive role by occupying the most
likely kecation for a structural suppor but appeanng 160 light to
suppan the cylinders, they are purely omamental. The verlical cast
members between the cylinders are supponed by the struclural
lan shaped casting and r 1 lo support the cast and lurned "
cylinder bands. A 3/8 * solid rod connects the verical member to Figure 10. Public lebby luminaire
the wy central disk lor rigiddy. This upper disk is rabbeted to 3 :
teceive the cast flaring leather omamental casing, which were cast  Se@n in Figure 13., which conceals the screwed connections on
as separale feathers and sokiered 1o \he inlernal cast ring. An the underside of the lower disk
internal pipe sandwiches all the lower ornament between the The star-in-a-circle molil is prominently emblazoned on the
boltorn cast finial and the base of the lowest disk which it screws vertical cast members separaling each of the eighl cylinders at the
inla. One of these pieces of ormament is the decorative cast plale level ol the cyhnder bands. The lower pan of these verlical bands
T A O UL may in facl represent the shalt of a leather, since trom many sight
lines from the ficor of the lobby 1he Hlaring fealher ormmament on the

U.S. Courthouse, Portland Period: Decoralive Arl Deco Architect: Morris H. Whitehouse
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Figure 12. Detail of thé Public Lobby luminaire

these fixtures for ceiling reflected light has resulled in an
imbalanced light distribution in the lobby by overlighting the
altemate bays where the fixtures hang, It also washes oul 1he
subtle shades and shadows of the low reliet plaster collers
I'he Public Lobby alcove luminaries (Figures 14, and 15
Jrawing 9.) is very closely related he larger lobby luminaries
e of the Public Lobby luminaire through repetition of parts and similanty of design and

A5 U.5. Courthouse, Portland Period: Decorative Art Deco Architect: Morris H. Whilehouse
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Figure 13, Public Lobby

Figure 14. Public Lobby alcove luminaries

construction. These fixtures seem perecily scaled lor thei
spaces and provide a strong connection between the al

the lobby. These fixlures have also been robbed of their tops w
a subsequent overlighting of their spaces

A-5 U.5. Courthouse, Portland Period: Decorative Art Deco Architect: Morris H. Whitehouse
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Figure 15, Base of Public Lobby luminaire Figure 16. Stair lobby luminaire

The two stair lobbies at either end ol Public Lobby were
the lanterns shown in Figures 16. and 17. and Drawing
eir construction is similar 1o the other lanterns, including a
leathered stem shroud (Figure 17.) which was cast as one piece.
This lixlure has sullered anolher elfort to increase lighling levels,
as Ihe ornamental hinged cast bottom has been removed

A-5 U5 Courthouse, Portland Period: Decorative Ant Deco Architect: Morris H. Whitehouse
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Figure 18. Second floor stair landing ceiling light

liry

rnament al the bottom of the trans
the s secured 10 the cas
ned rim

b screws al il

A-5 U.S. Courthouse, Portland Period: Decorative An Deco

Architect: Morris H. Whitehouse 11
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aces o
casl bronze luminaire
e Cour of Appeal urtroom (Figures
Drawing ), are typical ol Ihese three room's fixtures. A
st housing suppons eight sockels with silver mirrored
relleciors and 150 Watt incandescent lamps for indirect lighting
Three 50 Watl lamps are supporled on the lower part of this
housing 1o provide a source of light that will be reflected oul of the
wo rtures to illuminate the side of the cast bronze bowl and the
tairly plain underside of the bowl; the latter etfect was 1o provide a
halo of spilled light around the oulside of 1he elaborately cast lower
plate
The buikding's customized omament of a star-in-a-circle,
le (fealt adequately qualilying), and acorns become
it ornamental elements on these fixtures, The lower
plate leatures a five pointed star on a bed of feathers,
151 feathers have been applied individually 1o the inlemal
spinning for the bowl

A-5 U.S. Courthouse, Portland Period: Decorative Art Deco

Architect: Morris H. Whitehouse







Figure 20. Court ol Appeals luminaire Figure 21. Coun ol Appeals luminaire

A-5 U8, Courthouse, Porlland Period: Decoralive Art Deco Architect: Morris H. Whitehouse
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rohiteciure may v
Highting rehabilitation

4

Figure 22. Count of Appeals lighting rehabilitation Figure 23. Detail of the downlight installation

A-5 U.S. Courthouse, Portland Period: Decorative An Deco Architect: Morris H. Whitehouse
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Jin Church of Christ
jentist

H. Whitehouse and Assaéia:eshwe’re
s for 1h ign of the Sixth Church o
i L?-g:liﬁd Oregon, buil in 1831,
. mosemistic Byzantine stylistic tradition,
audiorium space is  large omate plaster
on four large arches. Thg_; ?ETalllll'lg in
such is based on @ stylized classicism in i
ion wilh & non-nistorisist geometry which
L oual of the At Deco period. _ ]
spended from the center of this dome is
naire consisting of a cluster of twelve
rosed and omaltely framed segmented
3 difusing shades, Suspended from the
w0 e coffered arches which support the
& win cyfinder fixtures with a decorative
f w reliel conventionalized floral motils
he1-7.')
ral fdure design may well have
ed by the massive fifteenth century
race e (Figure 1.) that were installed in
ranch cathedrals. These fixtures
d tweive lanterns in a large ormate
mand wera meant fo symbolize the twelve
rusalem. The complex suspension
times incorporated rods and solid

Mortis

reciors.
The cantral fixture in the auditorium is of
ught brenze and also has twelve
perhieps some symbofism intended. Six
® fods connect the atternate inside
he base of the lanterns to a hoop
six cast bronze panels and wrought
1 r bands. The rods connecting the
8 ormate supporling crown are accented
"oz bronze decorative connectors. The
anally installed at the top of the
25 1o fight the ground glass panels
&nd bottom, and to provide some
o uplighiing. There is an interesting
desian between this fixture and the

bm_.' fixtures Baker designed for
1. Whitehouse, almost at the same

-
"5 Sockty - Organized fon 116, oversized faldars 1-

There is an interesting juxtaposition of
geometric-based and conventionalized curvilinear
fioral motifs in the lighting fixtures. The same
character of low relief conventionalized floral motifs
prasent in the vertical separator band and cyiinder
crest of the arch lanterns occurs on the battom
frame and cylinder crest of the central fixture, The
ornamentation on the bottom framework of this
fixture is fightly contained between the rigid
geometric lines of the frame. An anthemion motif
terminates the fioral ormament of the radiating amms
of the bottom frame while the cylinder finlal nuts are
composed of & palm leat motif, The vertical bands
connecting the cylinders of the central luminaire are
compased of a delicate cast bronze grape vine
rincaau motif, which is repeated in miniature in the
serrated hub of the bottom frame. The vine rinceau
has a long tradition in Christian ormament. The
medallion and eight-sided star motif of the linked
hoop s a prominent motif repeated in the
ornamental plaster vault, as seen in Figure 1. The
ornamental rod connectors above the hoop
Incorporate a cross, as does the supporting crown.

The exterior lanterns (photograph 7.) are of
a similar character to the interior fixtures.

Figure 1. 15 th century corona de lux, Reims
Cathedral, France

Sixth Church of Christ Scientist Period: Decorative Art Deco
Architect: Morris.H. Whitehouse 1
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sersity of Oregon Library

The Liniversity of Oregon Library was
an 1935 and 1937 with funding by
* wrence designed the bullding in a
nardy and Greco-Byzanting’ style
ures by Frederick C. Baker' The
“rich flank the two entrances to the
{ abstraction of design and
so characteristic of the early Art
The large fan motifs in the lower band
proize ormament have actually been
oy Baker from the classical Greek
 matil (middle right’ ) and the lower fan
4 been abstracted from a classical Roman
war right* ).
ngly framing the fibrary
& north-south walks, these lanterns
s Lawrence's cloister parti for the mall itself.
rizmns are maiched by another set of
{he wrought iron entry gate at the
and of the mall on Franklin Boulivard
gohs 1. and 2.°).
The ghass was specified as an opalescent
~ed and stained on the outside, but the

285 seems o be the result of o
University of Oregon Medical School Library in

Portland, so the originality of this glass seems 1o be
questionable.

"4 1 s case sy are phomgraphsin the aumhes
el L

© Prokarats ang crawngs - Uinivarsity of Oregor
2218, bay 1
v 6 O e 2P PHOIGraSh 4., which is U O

7 Vot or
®gon Library  Period: Decorative Art Deco  Architect: Ellis F. Lawrence
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1o north-s0uth axis sal

walks of the campus

il by the twin 12

-al east and wesi
'g main narh

AT -I-)VG‘L-J1Y\S

‘canse 0f place
and wrought bronze
aced in nis

B .- capabie of terminating the
B qenaral d by the mall axis,
ensely centralized

ant
of the gold leal

4 ha
g more Blumination prior 1o
much of the gold leal by

| from the luminous
hin gold layer 1o the
nd subsequent
have resulted in a rich
ected light. The
marble-clad walls
d the reflection

anthemion motif of the
s was a
of the lanlern
of cast bronze
apparent hers,
bronze figral
ghl bronze frame

Period: Decorative Art Deco Architect: Ellis F. Lawrence







yveslibule |uminaires were
nlariy stop ihe
e mall; the luminaires in
Sdiacent to fhe veslibule are
o guis ninety degrees in
e buikding's gasi-weslt
pronze luminaire’s strong
ih 1h 5 east-west

L= .I'.)rbl\.-q'“n%

makes his transition

d globe
allway S8t up &
yihm between the
=0 serve as a plain foll
ifures in the
% These luminaires
s replacement for the
had spun brass
25 and would have
the other spun
ires in the browsing
1and the delivery room 1o
photograph 3.

Period: Decorative Art Deco Architect: Ellis F. Lawrence







¢ decorative globe fixtures
st bronze nuts securing
ass globes accent the main
ion space and sub-lobby
ht and lower right of Drawing
grative malal bands ring
.niet of the globe

TS Drduoiing

Architect: Ellis F. Lawrence 4
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decorative giobe
n Drawing 4.} were also
¥ public circulation

along with the lobby spaces,
al roams ol the library were
1 attraclive decorative indirect
ot luminaires {Drawings 2
1| These drawings were prapared
werlor Ellis Lawrence as par
nl specifications.
lied in the Upper
Aeading room were the mosi
sophisticaled in iheir
it (lower right of Drawing
sograph 4.). The
ndicate thal 1he main
cast bronze, which would
iurned en a lathe 1o gel it
polished. The specifications
pening in the bottomn of this
he housing would have
1 a5 & shalow cylinder with a
ning in the bottom. A
1l cut into the bottom outer
ylinder and looled
c grooved rings on the bottom
o ornamental possibilities of
2 applied here. Baker also
ng and fuming
various portions of the
ding lanterns at the U.S
n Portland of 1831, The
amental band around the
the fixture incorporates a
nihemion omamental
& upper and lower edges
en glass disc on
ended shightly
hitly beyond the

TS Deacoing

e polished underside
0. Baker achieved a
W courtroom lixtures
in Portland in
2 ring on top of the
and also
ning with il, is
ol the glass
hling. The cast
& glass is

jon Library Period: Decorative Art Deco  Architect: Ellis F. Lawrence







A direct correspondence between this
fseure and the ones in the vestibule is achieved
{rough this omamental cast bronze star moti, as it
i« fhe base design of the vestibule luminaires. The

of a reeded ormamental motif on the stem
hich was just 2 casing over an intemal 1/2 inch
pipe), cast holder (upper part of §0cket apparatus)
and the bottom cast nut supporting the housing is
repeated on many of the other luminaires as well as
{he building omamentation; note the reeded door
jambs in photograph 4.

An internal housing supported five sockets
within commercial silvered mirror refiectors, which
were equipped with 200 Watt incandescent
jamps.* It is also most likety that this internal
housing also supported, beneath the silvered
rellactors, several sockets for low wattage (50 Watt)
incandescent lamps as a diredt lighting source, The
lamps mounted in the silvered mirror reflectors
would have provided no downlighting. This
smangement of lamps was used in the similary
soncelved luminaires of the courtrooms in the U.S.
Courthouse Building in Portland.

The low relief of the ceiling panels and the
high refief of interior cornice would have provided
for a generous play of shade and shadow. This
aspect of the lighting scheme is not discernible in
photograph 4., as it has been shot with a remote
fizsh. Fourteen fixtures were originally installed in
i roam, & pair per window bay.

The delivery room, where books retrieved
iom the stacks were delivered 1o waiting borrowers
[Photograph 5.), were lighted by spun brass
indirect bowl fixtures, as depicted in the lower left of
trawing 1. The fixture consisted of a one inch
dameter stem and a cast bronze ‘break’ capping
and connecting the larger reeded socket to the
stem. A large cast bronze reeded omament
wpported the bowl. The bowl was equipped with
one 750 Watt lamp and a porcelain or glass reflecior
o reflect light to the ceiling. The spun bowl was
given a bronze finish.”

Fixture F., in the lower right of Drawing 4.
was specified o go into the first floor Browsing
Foom, fianked by fixture E., lower left of Drawing 2.,
Inthe Homer Collection and Choice Books areas.

nstead fixture G., the same as in the Delivery
Foom, was installed, albeit with a different cast
ranze finial at the base of the bow! (Photograph
i " Lawrence, Holtord, Alyn, Architecss, Liniversity ol Cirapan Libreey -

o  University of Oragan
lecson 12310, box 12,5ection BS 1o 108,

bid

AT

6.). Fixture F. was not specified for any other room
and was apparently not used.*

Fixture E., lower left of Drawing 2., was
instalied in the Lower Division Reading Room, the
adjoining study, and the Periodical Reference
Reading Room (Photograph 7.) on the first floor
and the Map Foom and Special Collections Room
on the second floor. The fixture was basically a
5pun brass indirect bow! with a cast bronze
omamental rim, base plate and omamental finial.
The reeded stem and cast bronze break are in
character with the more omamental fixtures in the
building *

The luminaire spacified for the third floor
library class room was a “Pittsburgh Reflector
Company’s luminaire No. B-51 or a Curtis Lighting
Inc. luminaire No. 5070.". As seen in Photograph
8., the fixture actually installed is quite difierent
from the specified fixture depicted in the upper
right of Drawing 3. It is, in fact, the standard English-
Baker luminaire shown in the upper right of A-8
Drawing 7., and used in various locations of the
State Capitol Building. Since the Capitol Building
was finished a year after this building, it is quite
possible Baker developed this simple inexpensive
luminaire to compate with similar products marketed
by the large national lighting fixture companies,
and added it to his standard line of fidures, This
fixture was also used in the graduate reading room
as well as various offices and workroms
throughout the building.

*® Ibid
# Ibid

U of Oregon Library Period: Decorative Art Deco  Architect: Ellis F. Lawrence 6
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Oregon State Capital Bullding

5 buikding was ¢

structed between 1935 and 1938 as
communily planning and architectural development
project in Cregon lunded by the PWA, With PWA projects’
emphasis on the integration of art and decorative an inlo
architecture, panly to pul this sector of the economy back to work,
ihe selection of the Baker-Barkon Corporation for the supply of

lighting fixiures was an acknowledgment of the firm’s high artistic
meril

1he large

Lighting Scheme

The highting fixtures in the Rotunda, Senate and House of
Represeniatives chambers and their respective foyers ara in
keeping wilh the generally planar character of the archilecture.
Inocuous recessed downlighting is provided in the Rofunda
(photograph 1.7) and in the chamber cellings and chamber enc
walls over the murals (photograph 2.° ) The gridded recessed
luminaires in the vestibule and second floor rolunda alcove

pholograph 3. and Figure 1.) are the mos! decoralive of the

s in the above spaces, as well as the most sophisticaled
mination science standpaint. With enly about 2 1/2

s of the cast bronze frame extending beyond the plane of

: marble-clad ceiling, this gridded planar fixture reinforces the

5 inlention: the dominance of the plane. Referring lo

ng 1, the lixture consists of a 20 gauge recessed spun

Ds

housing supporting one light socket for a 1500 Wall incandescent
ar

1 within a sitvered mirror reflector. The interior frame of the cast
bronze lramework is sel below and hinges off of the outside

lramewark with a piana hinge and a caich. The ramework secures
34 inch sections of ‘carved and molded cast glass’; canving refers
to a sandblasting technique using an applied rubber or plastic-

of i gian DG

State Capitol Building

Figuré 1. Rolunda akcove luminaires

prepared plaster or sand mold. The frame is armanged to allc
exposure of the inside edge ol the perimeter sections of g
the light source resulling in an elfect known as edge lighting. Tt
light propagates through the section of glass foward the oulside
edge directly and by reflection off of the spun metal housing

Architect: Trowbridge/Whitehouse 1
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Figure 2 Chamber foyer lixiures

Figure 3, Senate and House of Representative chamber

The chamber loyer lixtures are shallow bronze-ramed
boxes suspended a short distance below the ceiling by four
extruded bronze Wwbes. The rods connect to a central junction box
supporting eight sackets. The ditfusing plate of glass has a narrow
carved glass border. Drawing 2 represents a luminaire projecting
about the same illumination inlensity as the fixtures installed and
may have been an earlier version of this fixture.

The fixture in the upper lefl of Drawing 3 was installed in

Ihe side aistes (beneath the galleries) of the Senate and House ol
Representative chambers.

Stale Capitol Bullding Period: Planar Art Deco

side aisle luminaire

Architect: Trowbridge/Whitehouse
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LUt WG i el o
by rod igure 5.3, The uppe v
attached o the rear ol the Wwbe inthe same manner. leave
<lit around the entire parimeter that aliows light to reflect off
back of the tubing back on o the brass rim 1o backlght the lut

Figure 5. Backlighting of tube on lixlure nm

Figure 4 Luminaire in the Governor's receplion room

The spun brass luminaires in the Govemor's reception
room {pholograph 4., Figure 4. and Drawing 4.) illustrates an
interasting use of lighl. A sublle edge lighting of the ceniral glass
lens is achieved by setting the lens into a metal housing which only
reveals it's edges 1o the light source. Carved rings in the face of
the lens are accentualed by the light propagating through the
lens. Another special effect around the rim of the spun bowl

A-8 State Capitol Building Period: Planar Al Deco Architect: Trowbridge/Whitehouse
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Figure 6. Go!

A-B

vemor's office luminaire

The tixture in 1he Governor's office is quile similar 1o those
in the adipining receplion room excepl that the backit iube
arrangement is replaced with a cast brass ribbed ring puncluated
with small cast spearhead ornaments (Figure 6., Drawing 5.)
Although the drawing indicales a carved beaver surrounded by
=iars, only a few stars of a larger size were actually carved

State Capitol Building

graph & ol the Board of Control meeting room
are the same ones instalied in the caleteria, except these ha
applied decorative casl brass stars. The fixtures in the caleteria
have recently been removed and replaced with modern fixiures
Figures 7 to 11 illusirates one of these disassembled units. The
spun brass reflector assembly (Figure 7.) was suspended lrom the
spun brass sockel enclosure al the base of the supporting rod by
four brass chain hangers (Figures 8., 9., and 10.) As can be seen
the four brass bars on the bottom face support the center
reflecting spun hub by altachment to it's rim by screws and
attachmenl 1o the outside spun reflecior by welds. On the in
the reflector, thin brass bars are screwed 1o
o s sections of diffusing opal glass
devise is incorporated inlo the chain supports

Figure 7. Caleteria fixture {reflector portion)

Period: Planar Ari Deco Architect: Trowbridge/Whilehouse 4
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Figure 8. Cafeteria fixture (lube and sockel portion)
Figure 9. (above right) Caleteria fixture {inside ol refiector)
Figure 10 {below right) Detail of above

I assist in leveling the shade after installation
Architect: Trowbridge/Whitehouse

A-B Slate Capitol Building Period: Planar Arl Deco
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private office ([photograph 7.)

€ chandeliers Baker
designed lor Whitehouse at the Waverly Country Club in Porland
These were baluster-type chandeliers of stacked spun brass vase
shapes, using the same horizontal band for connecting the two
spun halls of shapes as well as attachment of the brass lube
branches. The reduction of these complicated baluster stems to a
simple sphere may reflect the architect's desire for simple
unornamented suriaces

Figure 12, Wall light in the main loor vestibule of the
Sinth Church ol Christ Scientist

The Stairwell wall light pictured in Figure 11 and in the lop
left of Drawing & is a simplified version of Bak earlier wall fixtures
of this type, such as the ones lound in the main floor vestibule of
the Sixth Church of Christ Scientist (Figure 12.)

Figure 11. Stairwell wall light

A-B State Capitol Building Period: Planar Ant Deco Architect: Trowbridge/Whitehouse

A l)"fduu\\\g |,







s th

G &

This lixiure leatures an exposed spun brass c

plate and a decoralive cast brass nul securing the opal glass
shade

Figure 13, Ceiling lixlure

When appropriate, Baker would draw from his own
repericire of luminaires that he had developed on ather lighting
jobz. This would allow him to draw from a standard stock of paris,
h as the aligners and socket enclosures of the two English-
Baker fixlures depicted at the lop of Drawing 7. Il would also allow
him 1o reuse the wooden block lorms used lor spinning the melal
shades. As noted, some of these standard fixiures used spun
aluminum reflectors with a lighting company's standard globe
shape

Drawings & and 7 also illusirate the various approaches to
building signage. These include sandblasted edges and figures

Jhating fram abdwve oty wilh A ¢
= ent lamp, cast glass lellers mounted o
fluminated enclosure of ruby glass and perforated bronze
sheeling.

Baker also used purely commercial fixtures in utiltarian
areas, such as the washroom fixture of Figure 14 and bottormn righit
of Drawing &

Drawings 7 to 9 illustrate various other fixlures and
igns lopbties < ihmitled by Baker for the building.

Figure 14. Washroom fixiure

Ornament

Besides the concentric tooled rings on the spun reflectors
and the linear grooves on casl elements, the principal metal
omamental molif is the star. The inspiration for this is the
appearance ol stars on the stale flag, and is quile appropnate lor
the slale capitol building, Other stale decorative molils, used as
sandblasted decoration on luminaire glass panels, are beavers,

A-8 State Capllol Building Perlod: Planar Art Deco Architect: Trowbridge/Whitehouse 7
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5, il representing early Oregon

wheat sheaves, and =
indusiries
A subtle example of ornamental

the cast brass rod omament in Figures 4. and 6.;
saclions in the former and layered disk-like cast e

latter.

| variation can be seen in
reeded cast brass
lements in the

State Capitol Building Period: Planar Ant Deco Trowbridge/

A-B Diyrawing 1.
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University of Oregon Medi
Library and Auditorium

School

The University of Cregon Medical School Library and
Auditonum was designed by Ellis F. Lawrence and construcled

Figure 2.° Detail ol cast bronze omament on lantern

Apart trom the cast bronze lanterns marking the entrance
most ol the building's fixiures are typical of Baker's later Art Deco
work and are characlenzed by a reduction of ornament on spun
metal luminaire reflectors to simple horizontally layered shapes
and linear looling: the omamental vocabulary of the spinning falhe

vy, Eugane, (O L

of Cragan

5 o
Architect: Ellis F. Lawrence 1

U of O Medical School Library Period: Planar Arl Deco







The Lighting Sct

Like.the University of

=gon Library, this building's
enlrance is marked by lanking bronze lanlerns (Figure 1. and 2
and photograph 1.). The proportions of the lalter have been given
a slight vertical accent 1o better harmonize with the towering
enlrance. Projecting diagonal comer fins framing a nammow verlical
band ol casl bronze conventionalized lloral motits augmenis this
wertical design theme. The use of roughly textured mulli-toned
brown and while opalescent glass in these lanterms makes them
altractive by day and night

An intriguing luminaire featuring tube lamps is located in
the vestibule (Figure 3. and Photograph 2.). The general shape of
the fixiure and the cast bronze grooved lamp socket mounts
harmonize with the bronze linear air supply grille beneath it. Baker
was associated with a Tacoma firm trying to develop the fluorescent
lamp at this time, and may have been trying to explore the creative
polential of a luminaire employing them.

Figure 3. Veslioule hxlure

A-9 U of O Medical School Library

Period: Planar Art Deco

Figure 4. Lobby luminaire

The two luminaires in the lobby were the most decoralive
of the interior lixiures, incorporating a casi brass Iringe extending
out beyond the upper rim of the reflector (Figure 4.). The bottom
lens and coved retainer ring are suspended below the bottom ol
the top refiecior. This allows light from the lamps ed within the
spun brass reflector to reflect off of the inside convex surlace of
the lens relainer ring back onto the oulside sudace of the main

Architect: Ellis F. Lawrence 2







The spun aluminum semi-indirect fixiures installed in the 5 d acousiic ce ¥ 3 MO0 il : ¥
onginal reading {photagraph 3.) and reference rooms were Baker's & lixlures also harmonized well wilk finearity of the air
standard fixtures; one is depicted in the upper left of Drawing 7 urn grille-work and stage Irame of the front wall as well as the
A-8, and was used al the State Capitol building as well The balcony front. The fixtures were removed, s1 probably in the
reading room lixtures have since been replaced remodeling of the auditorium in June of 1984
g@’ e e RO

Figure 5. Reference room fixture

A-8 U of O Medical School Library Petiod: Planar Art Deco  Architect: Ellis F. Lawrence
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State Library

The State Library was funded as part of the Capitol
Reconstruction Project and erected concurrently with the Capitol
Building from 1935 1o 1939. It was not complete and open 1o the
public until a year after the Capitol however. The firm of
Whitehouse and Church, who also served as associale archilecls
for the State Capitol Building to the New York firm of Trowbridge
and Livingston, designed this building.'

The public circulation areas of the library exhibit a high
level of coordination between structural expression in the space
and the lighting scheme, Marble clad columns and shallow plaster
beams in the foyer and the ci lobbys on the first
and second floors deline cubic modules which are highlighted by a
central suspended uminaire{Figure 1. and the attached
photocopies of historic photographs). Most of the fixtures in the
building are incandescenl semi-indirect luminaires incorporating a
spun-brass reflector and a glass shade or lenses for a direct light
component. Typical of Bakers Planar Arl-Deco period, there is a
predominant simplicity of form and an emphasis on line as the
principal design and ornamental element.

Lighting Scheme

The lixtures developed for the first floor lobby are the
building's most decorative and sophisticated in their treatment of
light. Their instaliation in three shallow plaster saucer domes is the
building’s most dramatic architectural integration of lighting. The
indirect lighting component of the fixture effectively uses the
saucer domes as a secondary reflecting surface and accenluales
the concentric vertical stepped rings, which reflect more brightly
(Figure 2.). The decoralive brass relainer ring securing the opal
glass shade is an element repeated in the second floor lobby and
reading room luminaires, thereby linking the three major public
spaces

alion Pomer, “Ovegon Stale Capilol.* National Regisser of Hissarc Places
ol Park Service, 1988) p 71

State Library

Period: Planar Ant Deco

Figure 1. First Floor Lobby

All the fgures in this

casa study arg photographs in the author's coilection
The amached photocopiod histore phaiographa are lram e Oregon Hlisorical Soctesy
lot numiber 0321 - C.

Architect: Whitehouse and Church 1







First floor lobby luminaire (Figure 1., above, Figure 3., above right,
Figure 4., below right)

The subtle spill of light around the hub is made possible by
an inlentional gap left between the interior parfial bowl ceiling
reflector and the exposed spun brass retainer ring thal is attached
to the decorative perforated collar surrounding the shade. Light
from the side of the lamp reflects ol of the interior convex surlace
of the retainer ring and is reflected again off of the exlerior convex
surface of the reflector bowl on 1o the horizontal glass panels. Mild
steel brackets connect the inner rim of the retainer ring to the base
of the rellector bowl, which is also where the three suspension
chains from the supporting shall are connecled. The one socket
for the 300 to 500 Walt lamp is localed al the base of this
supponling shall. A decorative tooled brass nut supports the opal
glass shade by connection 1o a threaded shank which screws into
the three armed bracket connected fo the inside retainer ring rim.
The small ribbed cas! brass knobs on the radiating members serve
as nuls; an inside metal strip sandwiches the edges of the opal

A-10 State Library Period: Planar Arl Deco

| .

Architect: Whitehouse and Church







nass lo the supporting s
The second floor lobby fixtures malch the shade and

perforated collar of the lower lobby luminaires to a large spun brass
rellecting bowl (Figures 5. and 6., hisloric pholographs 1. 1o 3}
The collar periorations provide an interesting play of light on the
bowl. Luminaires of this type were originally installed in the reading
room (historic photographs 4. and 5.) and have since been
replaced with lluorescent luminaires.

* Figure 6. Second floor lobby luminaires

Figure 5. Second floor lobby luminaire

State Library Period: Planar Arl Deco Architect: Whitehouse and Church







Figure 7. Entry foyer luminaire

The projecting shade of the second floor lobby luminaire is
replaced with a flat ringed lens in the entry foyer fixture (Figure 7.)
A smaller variation of this spun brass fixture, but with a sleepear
conloured bowl, is used in the Hlanking sub-foyers on both the first
and second floors (Figure 8.)

State Library Period: Planar Art Deco

Figure 8. Sub-foyer luminaire

Architect: Whitehouse and Church







Figure 8. Lamp arrangement of sub-foyer luminaires as viewed
from below with the lens removed

As illustrated in Figure 9., the four supporting rods of the
sub-loyer fixture attach 1o a central junction box which suppons six
ceramic sockets. Metal support straps also drop from the sockel
box to the inside nim of the brass reflector. Smali lens retainer
screws were sel in the spun lip of the aperture.

The vestibule fixture (Figure 10.) is in character with the
luminaires in the other public sub-space areas and is roughly hall
the size of the sub-foyer lixture in accordance with its confining
volume.

A-10 State Library Period: Planar Art Deco

Figure 10. Entry vestibule fixture

Architect: Whitehouse and Church







re 11, Stairwell luminaire Figure 12. Third floor hallway luminaire

The mare utilitanan areas of the building were nol
neglected by While jse or Baker. This is apparent in the Stairwell
d third floor hallway luminaire: res 11. and 12))

A-10 State Library Period: Planar Art Deco Architect: Whitehouse and Church




Figure 13, Washroom luminaires

Baker continued to use the flattened globe rellectors that
he used in utilitarian areas in the twenties al this late date; they
appear in a back third floor hallway. Other commercial direct lighting
globes he used show the siream-lined character of the Art Deco
period, such as the washroom globes (Figure 13.).

State Library

Period: Planar Ant Deco

T iolograph
leteria. Reler to

semi-indirect luminaires illustrated in historic photograph 7 in
the office area were also by F.C. Baker, as evidenced by the
supporting shall sleeve design, which is repeated on many other
luminaires in the bullding. The reflector is maost probably made of
spun brass in keeping with all the other luminaires in the building.
The hanging brass chandelier in the State Librarian's office
(historic photograph 8.) is of the character of some of Baker's
earliest work for Whitehouse al the Waverly Country Club in
Portland, except for the unusual shades

Ornamentation

Besides the tooled rings which appear on most of the
spun brass reflective bowls in the building, an interesting program
of appropriately 'Oregonian’ ornamentation was devised for the
building and lighting fixtures. The pine cone and needle stenciled
Irieze which lines the beams framing the vaulis of the first floor
lobby (Figure 14.) constitules the prime omamental motil Baker
used in the lighting fixiures. The decorative brass shade collars on
the main public space luminaires (Figure 15.) fealure a ‘rinceau’
mofif of a pine cone and needles, The character of the ornament is
unusually angular for Baker, during the 1930s his principal
ornamental motils were more of a cunvilinear nature as seen in his
University of Oregon Medical School entrance lanterns, A-9. This
collar appears lo be cast with a good deal of hand linishing. The
needle and pine cone motif is also featured on the flaring sleeve of
the supporting shafl. This llaring ornamenl on luminaire shalls was
a pervasive feature on the fixtures Baker designed for Whitehouse
at the U.5. Courthouse in Portland in 1931, although they were
based on the Egyptian palm leal capitals. This direct
correspondence of building ormament and luminaire ornament was
also common to the U.5. Courthouse.

Architect: Whitehouse and Church




Figure 13. Washroom luminaires

Baker continued to use the flattened globe reflectors that
he used in utiltarian areas in the twenties at this late date; they
appear in a back third floor hallway. Other commercial direct lighting
globes he used show the stream-lined characler of the A Deco
period, such as the washroom globes (Figure 13.)

State Library

Period: Planar Art Deco

ilustrated in b 16 wa o
State Capiliol catet fer 1o A-8lor detalls on this lumina

The semi-indirect luminaires illustrated in historic pholograph 7 in
the office area were also by F.C. Baker, as evidenced by the
supponing shall sleeve design, which is repealed on many other
luminaires in the building. The reflecior is most probably made ol
spun brass in keeping with all the other luminaires in the building
The hanging brass chandelier in the Slale Librarian’s office
{histaric photograph 8.} is of the character of some of Baker's
earliest work for Whitehouse at the Waverly Country Club in
Portland, except for the unusual shades.

Ornamentation

Besides the tooled rings which appear on most of the
spun brass reflective bowls in the building, an inferesting program
ol appropriately 'Oregonian’ ornamentation was devised for the
building and lighting fixtures. The pine cone and needle stenciled
frieze which lines the beams framing the vaults of the first floor
lobby (Figure 14.) constitules the prime ornamental motil Baker
used in the lighting fixtures. The decorative brass shade collars on
the main public space luminaires (Figure 15.) feature a ‘rinceau’
motif of a pine cone and needles. The character of the omament is
unusually angular for Baker; during the 1930s his principal
omamental motifs were more of a curvilinear nature as seen in his
University of Oregon Medical School entrance lanterns, A-9. This
collar appears to be cast wilh a good deal of hand finishing. The
needle and pine cone motif is also leatured on the flaring sleeve of
the supporting shall. This flaring ornament on liminaire sh
a pervasive fealure on the fixtures Baker designed for Whitehous
at the U.S. Courthouse in Portland in 1931, although they were
based on the Egyptian palm leal capitals. This direct
corespondence of bullding ornament and luminaire ornament was
also common to the U.S. Courthouse

Architect: Whitehouse and Church







Figure 14. Pine cone and needle lobby frigze

Figure 15. Luminaire with pine cone and needle shade coltar

A-10 State Library Period: Planar Art Deco Architect: Whitehouse and Church 8
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First Congregational

Eugene, Oregon

Church,

This church was designed by Wilmsen, Endicolt Architects
and conslructed in 1952 in a sirictly modernist mode; the closest
thing to building ormamentation Is the exposed glue-laminated
timber frame and some applied wooden slats al the altar end of the
church, The colored glass windows and the wood-surfaced walls
and roof lend the space a rich warm hue, which is enhanced by the
bright yellow glow emanaling from the inverted bowl refleciors of
the eight Baker fixtures installed in the church. The lower spun
brass reflector bow! is suspended from the supporting shalt, which
terminales in a junction box supplying several incandescent lamp
sockets. The lower bowl reflects light into a very large inverted
spun brass bowl with a white enamel inlerior rellecting surface. A
large tumed brass collar on top of this bowl helps maintain a level

ting. Beca of the i el ht ligh Q

igure 1. Suspended luminaires in church

A-11 First Congregational Church, Eugene P

Figure 2. Church luminaire

periorations in the lower brass bowl could be tolerated as a direct
light source. These perforations and the brass collar are the only
‘ornamental’ elements of these fixtures and is quite in character
with the architecture, Aller the Second World War, the elimination
of omamental detail from architeclure and an evalving archileciural
preference for inconspicucus concealed or recessed commercial
fluorescent fixtures, forced Baker into the specialized marke! of

:

eriod: Modern

Architect: Wilmsen, Endicott







ated with incandescent, Ilg ngwere siill lolerable and
.‘.hem the exposed luminaire was slill accepted as a par of the
architectural ensemble

Figure 3. Church luminaires
Figure 3. Church luminaires

A-1 First Congregational Church, Eugene Period: Modern Architect: Wilmsen, Endicott 2







Figure 6. Vestibule ceiling fixture

quite inconspicuous, with only The molded refracling lens

designed luminaires he was suppling al this lime

Figure 5. Wall lights in church

The wall lights in the sancluary (Figure 5.) are of sheet
brass and were mos! Bkely commercial fixtures which F.C. Baker
sold in his lighling shop. Similar pedorated sheel brass luminaires
were used by Baker in the First Presbyterian Church in Eugene in
this faler period. The malerial and perorations in the shade help
refale il 1o the suspended luminaires

The vestibule recessed ceiling fixiures (Figure 6.) are

A-1N First Congregational Church, Eugene Period: Modern Architect: Wiimsen, Endicott

providing some decoralive refiel. It is likely that these were also
commercial fixtures used by Baker to compliment the cuslom-













Appendix A: Civic Stadium Site Maps and Additional Figures
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