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7 YPIFYING the manner in which standing seam 
sheet copper roofing may be used over bays and 

entrances to impart both warmth and color, and to ac­
centuate the structure's individuality 
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T H E B A L L I N G E R 

Seven years ago, in May, we were privi­
leged to publish the early drawings tor the 
United States Court House and Post Office 
at Philadelphia. Pcnns\ l\auia. designed by 
Tbe Ballinger Company and Harry Stern-
I'eld. Associate Architects. In the intervening 
years the original design, having undergone 
a certain amount of revision, has been car­
ried out so that it is possible to present 
herewith a photographic record of the com­
pleted structure, which is one of the major 
items of the Federal public building pro­
gram. 
The site is on Ninth Street, extending the 
ful l length of the block between Market and 
Chestnut Streets. Here, in a structure con­
taining six main stories and a basement, are 
housed the Will iam Penn Annex Post Office 
sub-station, facilities for the United States 
Department of Justice, and offices for mis­
cellaneous Federal departments. 
The Post Office occupies most of the first 
floor, all of a mezzanine Moor, and a small 
portion of the second floor. Its public lob-
In is icached 1>\ lour em mures on Ninth 
Street along which it extends the fu l l length 
of the block. I t may also be reached from 
the main entrance lobbies on Market and 
Chestnut Streets. The plan on page 562 
shows the disposition of the working space. 
The mailing platform to the west is served 
from a government-owned alley leading into 
both Market Street and Tenth Street. 
The Department of Justice occupies the en­
tire second floor, which is accessible from 
elevator lobbies at both ends of the building. 
The excellent arrangement of its court rooms 
is worth special mention. The United States 

P H I L A D E L P H I A 

AND POST 

C O M P A N Y A N D 

District Courts, the Court of Appeals, and 
the Library are completely insulated by lob­
bies and con a dors from the surrounding of­
fice spaces and judges' chambers, which are 
placed against exterior walls. The courts are 
thus shielded from any distracting street 
noises. They are also, incidentally, acous­
tically treated to insure quietness, so that 
speech at normal voice may be heard dis­
tinctly in any part of the rooms. The wide 
public corridor gives ample access to all 
courts through foyers so arranged that en­
trance cannot be made upon axes, thus pre­
venting those using the judges' rostrum from 
having their attention distracted by move­
ment in or out. A narrower private corri­
dor, for the use of the judges and their as­
sistants, extends along the west side of the 
floor between the court rooms and the 
judges' chambers. Jury rooms, witness 
rooms, conference rooms, and the offices (on 
the third floor) of the District Attorney and 
the Assistant District Attorneys may all be 
reached through private corridors and stairs, 
so that those concerned with the proceedings 
can perform their duties without coming in 
contact with the public. Prisoners are 
brought in through a special entrance on 
the service side of the building and are 
taken to the U . S. Marshal's office from the 
basement by means of a special elevator. 
The well-equipped library with its acces­
sories forms a compact unit easily reached 
from either public or private corridor. 
Additional space for other activities under 
the Department of Justice are placed on the 
third and fourth floors. A private mezza­
nine above the second floor contains filing 
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rooms tor case records, models, and so on. 
The remaining space, above the fourth floor, 
is alloited Co oilier Federal departments, and 
mav be reached by elevators or stairs from 
the main entrance and service lobbies. 
Among- the departmental activities housed 
here are Internal Revenue. Labor. Narcotics, 
and Secret Service. 
All publie lobbies and wsiibules are lined 
or treated with Georgia marble of a warm 
pinkish eolor. The ceilings of these spaces 
are plaster, vaulted or coffered as may be 
seen in the photographs, and their Horns are 
of two-lone terrazzo. inlaid with wide brass 
Strips, patterns, and inserts. The specially 
designed ornamental work found in the 
doors, heating and ventilating grilles, and 
lighting fixtures is of bronze, aluminum, 
or white metal. Interiors in the court 
rooms, law library, and judges' chambers are 
lined or panelled with Western red cedar 
and American black walnut. The floors here 
are of a fine-grade, inlaid, cork tile to in­
sure quiet. Ceilings are of Western red 
cedar, plaster, and acoustic tile, specially 
designed to insure proper acoustical results 
as well as to reflect and diffuse the light. 
Materials of the exterior are noted in the 
captions under the illustrations. 
As is appropriate in a building of this kind, 
carved and sculptured details symbolic of its 
purposes adorn its exterior. On the Ninth 
Street facade the seals of the original thir 
teen States, together with inscriptions con­
cerning the courts and the law are carved in 
the limestone facing. The crowning frieze 
is treated with lictor bands (traditional em­
blems of the Court) and carry simple carved 

 

D , A R C H I T E C T S 

panels symbolizing the three States of Dela­
ware. New Jersey, and Pennsylvania, which 
comprise this particular court circuit. The 
important carved sculptures Hanking the 
main entrances on Chestnut and Market 
Street (illustrated above on these two pages) 
were the work of Donald De l.ue. of New 
York, while those at the two principal en­
trances on Ninth Street were by Edmond 
Amateis. of Brewster, New York. The vari­
ous State and Departmental seals lound at 
a number of points in and upon the build­
ing are by Louis Milione. of Philadelphia. 
The limited budget fixed by the appropria­

tion for the project made the inclusion of 
the many diverse activities called for in the 
program of requirements a challenge to the 
planning skill of the designers. In addi­
tion to solving the planning problems, the 
architects endeavored to express these re­
quirements frankly and economically with 
a recall of the spirit characteristic of our 
fine traditional examples. They have ex­
pressed the hope that as a result of the 
careful study given to proportions, choice of 
materials, and the use of sculptural decora­
tion, the building will be found to be an 
appropriate expression of the monumental 
power of our great Nation and that it wil l 
be independent ol ( hanging tastes or styles 
lor some time to come. How far they have 
succeeded will be determined by the judg-
ment of their contemporaries and ol the 
public. It seems to us fair to say that it 
merits a place among the finest public build­
ings produced by this generation of archi­
tects in the United States. As such we com­
mend it to you for study and examination. 
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T H E POST O F F I C E L O B B Y ( A B O V E ) EXTENDS T H E L E N G T H O F T H E N I N T H STREET SID] O F 1111 B l T L D I M . 

A T E I T H E R E N D O F T H E L O B B Y , PASSAGES ( D E T A I L P H O T O 

A T R I G H T ) L E A D T O T H E LOBBIES G I V I N G ACCESS TO T H E 

COURTROOMS ( s i I PAGE f>b3) . T H E FOUR ENTRANCES TO 

T H E B U I I . D I N C Al<E F L A N K E D BY ( I R A N I I I . BAS-K1 I I1 1 s. 

THOSE A T E I T H E R END ( S E E DETAILS O N PAGES 5 5 8 A N D 

5 5 9 ) AS W E L L AS T H E M A R B L E BAs -RFLIEFS I N T H E T W O 

COURT HOUSE LOBBIES ARE T H E WORK OL D O N A L D DF. L U E . 

O F N E W YORK. T H E EXTERIOR SCRI .PTl RL s s Y M H O L l / l -

" i A H " A N D " J U S N C I . N I L s e n P U RE DECORATING 

E A C H LOBBY CONSISTS O F A N E A G L E A N D HISTORIC 

SEALS. T H E SCULPTOR OL H I E GRANITE BAS-RELIEFS A T 

T H E POST O F F I C E ENTRANCES, REPRESENTING "POSTAL 

A C T I V I T I E S I N T H E VARIOUS REGIONS O F T H E U N H I D 

STATES" ( D E T A I L P H O T O \CROSS-PACE) . WAS E D M O N D 

A M A T E I S , O F BREWSTER. N E W YORK. N I L O I I I I K A R C H I ­

T E C T U R A L SCULPTURE—STATE A N D D E P A R T M E N T A L S E A L S -

IS T H E U O K k o i l o l ls M M I O N E . OI PLLLL \ D l L . l ' l l l \ . 

M A T E R I A L S N A T I V E T O A M E R I C A WERE SELECTED ISY N i l 

A R C H I T E C T FOR T H I S FEDERAL B U I L D I N G . T H E EXTERIOR 

is FACED W I T H I N D I A N A L I M E S T O N E ABOV1 A BASS < o I Us I 

O F M I L F O R D P I N K G R A N I TE A N D I III U I s i SIDE O f 'I HI-

B U I L D I N G . O N M i l SERVICE A L L E Y , is FACE® W i l l i GRA1 

BRICK SELECTED T O H A R M O N I Z E W I T H T H E L I M E S T O N E . 

BRONZE F R A M E S , S A S H . A N D DOORS WERE USED. A B O Y i I \( 11 

O F T H E M A I N ENTRANCES IS A LARGE BRONZE P L A O ! I-

B E A R I N G 1111 GREAT SEAL OL I I I I U N I T E D s l A I I s A N D 

FEDERAL D E P A R T M E N T A L SEALS. W I N D O W S ABOVE T H E 

FIRST STORY H A V E SPANDRELS O F A L U M I N U M A N D STEEL 

S E P T E M B E R 19 4 1 

file:///cross-pace


    

                

 
 

  

 
   

 

      
         

i.oxcrrimiXAL sixrr/o.x 
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L A W L I B R A R Y G R O U P E D IN T H E C E N T E R O I T H E B U I L D I N G , L E A V I N G A L L S I D E S A V A I L A B L E F O R O F ­

F I C E S AND O T H E R S E R V I C E S . A C O M B I N A T I O N O F T O P - L I G H T I N G A N D W I N D O W L I G H T I N G W A S T H U S 

E V O L V E D . B Y M E A N S O F A I R C O N D I T I O N I N G A N D C O N T R O L L E D I L L U M I N A T I O N A N D T E M P E R A T U R E , W O R K ­

I N G C O N D I T I O N S I N T H E C O U R T R O O M S C A N B E K E P T U N I F O R M A T A N Y S E A S O N OR A N Y H O U R O F D A Y 

SECOND FLOOR (COURTROOMS) 
1 PA«PORT CLE RK 4 LAW CLERK 7 FILE< 10 PACKING R M IS REPORTER.* 
2 DUPLICATING e <UPPLIE< 5 JUDGE* CHAMBER 8 LIBRARIAN II I N F E R E N C E R M 
I PRIVATE OFFICE 6 SECRETARY 9 ROBING R M 12 W I T N E « R M 
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I l l l M A R K E T S T R E E T L O B B Y G I V I N G ItCCESS DO Mi l C O U R T R O O M S I S 

S H O W N A B O V E . NOTE, T i l l I ' K A D I T I O N A I E A S C E S IN 1111 M A R 1 U . E J I . (K)R 

RT R O O M S 
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ONE OS THE IT 1 \ \ 1()R LOBBIES ON I M I . SECOND FLOOR Is SHOWN ABOVE AND THE VIEW BELOW IS 

I N THE (ORIODOR SERVING THE COURTROOMS, LOOKING TOWARD THE PORTAL OF THE LAW LIBRARY 

(LEFT) AND THE TURNING OF THE CORRIDOR AT THE ENTRANCE TO THE ELEVATOR LOBBY AT THE 

sol i l l I \ i > o i N i l BUILDING. THE LIGHTING FIXTURES \RI OF BRONZE. A L U M I N U M , OR WHITE M E T A L 
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THE CIRCUIT COURT OF APPEALS (ABOVE) IS ENTERED THROUGH A SMALL RECESSED FOYER (BELOW) 
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ENTRANCE TO T i l l POS1 O F F I C E LOBBY 1̂  THROUGH A DEEP VESTIBULE, FROM WHICH T H E F E D E R A L 
B U I L D I N G S T A I R W E L L A L S O 
OPENS. A CLASS PANEL SCREEN 
AT T H E END ACCENTS T H E POST 
O F F I C E APPROACH. T H E GARY 
POST O F F I C E BUILDING IS CON­
STRUCTED OF ARCHITECTURAL 
CONCRETE, WITH EXTERIOR OR­
NAMENT OF CONCRETE AND A 
BASE COURSE O F MINNESOTA 
RAINBOW GRANITE. T H E E X T E ­
RIOR METAL-WORK (DETAIL 
PHOTO AT L E F T ) IS ALUMINUM. 
SKYLIGHTS FURNISH NATURAL 
ILLUMINATION FOR T H E POST 
O F F I C E LOBBY AND T H E WORK 
SPACE BEYOND. THIS POST OF-
WKM AND T H E ONE ON T H E F O L ­
LOWING PAGES W E R E DESIGNED 
IN T H E O F F I C E O F T H E SUPER­
VISING ARCHITECT WITH HOW­
ARD L O V E W E L L C H E N E Y , OF 
CHICAGO AND WASHINGTON, AS 
CONSULTING ARCHITECT. T H E 
PEORIA POST O F F I C E AND COURT 
HOUSE (ACROSS-PAGE) IS ORNA­
MENTED WITH SCULPTURED PAN­
E L S BY F R E E M A N SCHOOLCRAFT, 
O F CHICAGO. T H E BASE COURSE 
AND CARVED PYLONS AT T H E EN­
TRANCE (DETAIL PHOTO) ARE 
OF D E E R E - I S L E , MAINE, GRANITE 

5 7 2 P E N C I L P O I N T S 



B U F F INDIANA LIMESTONE AND GRANITE RASE W E R E USED FOR I III PEORIA BUILDING. M E T A L WORK IS BRONZE 
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T H E R I C H N E S S 01 T H E I N T E R I O R OF n i l B U I L D I N G AT P E O R I A K I N D I C A T E D r.\ T H E S E I' l lo i O C . R A P I i s 

SHOW ING T H E C O U R T R O O M (ABOVE.) AND T H E M A R U I . l L O B B Y OI- Mil P0S1 O F F I C E (BELOW') . T H E POST 

o i I i< I L O B in l s l l o o m l) W I T H D A Y L I G H T F R O M A ROW oi H I G H WINDOWS ON 1111 I O N C E R S T R E E T F A C A D E . 

DI SK,Ni l) BY oi l 1(1 ol S U P E R V I S I N G V R C H H I C I . HOW ARD I . O V E W E I . I . C H E N E Y . CONS! I T I N G A R C H I T E C T 
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G E O R G E G R A N T E L M S L I E 

A N D T H E C H I C A G O SCENE 

American architecture was not dead between 
1 <>()<) and 1930. Here and there creative and 
revolutionary artists were doing their best to 
vindicate architecture as a creative art. I t 
was in Chicago that such architects had 
found their freshest opportunities, and (lie 
work done by the various architects <»i the 
so-called "Chicago School'* was large in 
amount and surprisingly high in qual i ty . I n 
addi t ion to Purcell and Klmslie there were: 
Dwight H . Perkins, br inging to many ol ihc 
Chicago public schools a note which was the 
one encouraging exception to the current 
Gothicism of municipal educational facil i­
ties; Walter Burley G r i f f i n and his br i l l iant 
wife, designing beaut i fu l houses and inter­
esting subdivisions, and going on to w in the 
c-ompet.ition for Canberra in Australia and 
refer t i l iz ing Australian architecture f rom 
America: (»uen/el and D r u m m o n d . wi th 
their \ i \ id and perhaps more erratic expres­
sions of the same search lor novelty. 
It was no accident that this should be so. 
Chicago at the t u rn of the century was per­
haps the most forward-look bag town in the 
country, as alive artistically as it was com­
mercially, f u l l of exuberance, f u l l of great 
dreams, which it d i d its best to realize. It 
was in Chic ago that the new Americ an poetry 
achieved some of its earliest indiv idual t r i ­
umphs under the aegis of Harr iet Mtmr<>. .i 
sister-in-law of the architect Root. I t was 
in Chicago that American typography began 
to rise f r o m the depths of 19th Century 
commercialism into work of surprising vi-

BY T A L B O T F . H A M L I N 

talitv, and the publicat ion of Stone and K i m ­
ball are s t i l l , in their way. models of their 
own particular k ind of typographic fo rm. 
Nor was the architectural creativeness of the 
region the sole property of any one or two in ­
dividuals, bin as muc h a part of this excit­
ing, progressive spir i t as the poetry or the 
tvpographv. Sullivan, of course, was its 
parent, and most of the members of the 
Chicago School had been, directly or ind i ­
rectly, under his influence or in his office. 
W r i g h t began his own domestic work in the 
l(S!)()'s. and many of the later men of the 
School worked at various times wi th h i m . 
Yet these architects were no mere copyists, 
no mere imitators, either of Sullivan or of 
W r i g h t A l l sorts of other influences were 
imping ing upon them, for the period was 
one of much artistic- experiment all over the 
world. T h e Ai ts and Craft movement, start­
ed in t'aiglancl twenty years earlier chiefly 
through the work of W i l l i a m Morris , was 
still vitallv alive. The more radical English 
domestic architecture, such as the work of 
Voysey and Baill ie Scott, was much studied 
and admired. I n this country (.ustave 
Stickley, through his magazine, The Crafts­
man, was stimulai ing a wide interest i n the 
hank and logical use of materials of all 
kinds. Moreover, the whole cul tural l i f e of 
Chicago at the t ime was remarkably sensi­
tive to new ideas, and definitely searching 
for new methods of artistic expression whic h 
should be American. 
At some t ime or other al l the members of 
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T H E .SUMMER COTTAGE AT 

WOOD'S H O L E , MASS., FOR 

DR. HAROLD C. BRADLEY. 

WAS III II I THIRTY YEARS 

AGO. SINCE 1911 IT HAS 

CROWNED ITS STEEP WIND-

B L O W N K N O L L , S U R ­

ROUNDED BY T H E B L U E 

SALT TIDES. ITS EXTENDED 

HORIZONTALS, ITS DARING 

CANTILEVERS, ITS BOLD 

T R E A T M E N T OF OPENINGS 

ARE S U R P R I S I N G L Y PRO­

P H E T I C . NOTE HOW T H E 

LIVING-ROOM TRUSSES ARE 

DEVELOPED INTO DECORA­

T I V E FEATURES, AND HOW 

T H E NOOK CABINETS ARE 

F R A N K L Y INTEGRATED IN­

TO T H E WINDOW SHAPE 
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T H E B A B S O N E S T A T I M K V K J - G R O U P A T R I Y E R -

S I D E , I L L I N O I S , 1 9 1 5 , H A S A N O R D E R E D P L A N , 

D E V E L O P E D B Y O R G A N I C I M A G I N A T I O N I N T O E X U -

B E R A N T F A N T A S Y O F D E T A I L AND D E C O R A T I O N 

this architectur;11 group in Chicago had prob­
ably k n o w n each other wel l , and they a l l fel t 
ilu'y were work ing in a new vein (an A m e r i ­
can vein), expressing a vital and endur ing 
t radi t ion, creating an architecture of de­
mocracy. They worshiped Sullivan—par­
ticularly the earlier Sullivan—as the first 
great exponent of this t radi t ion . Baffit they 
felt themselves pr imar i ly creators. Gener­
ally speaking, w i t h one or two surprising 
exceptions, they admired each other's work 
and helped each other w i t h i t . Thus , both 
Mr . and Mrs. Wal te r Burley G r i f f i n had 
been employed in the W r i g h t office; and uoi 
only had Mrs. G r i f f i n (Mar ion Mahoney) 
played a very important part in the Wr igh t 
organization, but later we find her as asso­
ciate architect w i t h H . Von Hoist for a 
large and beaut i fu l house. O f al l these ar­
chitects, one of the most important firms 
—alike in the amount of work produced and 
in the cont inui ty of it—was that of Purcell 
and F.lmslie, at the beginning Purcell , Feit k 
& Elmslic, and finally, F.lmslie alone. 
I lmslie had come to this country w i t h his 
family f rom Aberdeen, Scotland, sometime 
in the I880's, and after a year in business 
school he obtained a job in the office of 
Joseph Silsbee, where both W r i g h t and 
George Maher were then employed. I n 
1890 W r i g h t , who had moved on to Adler 
and Sullivan's, suggested that Elmslie be 
brought over as wel l . Elmslie rapidly be­
came one of the most important draftsmen 
i n the Adler and Sullivan office, and stayed 
on w i t h Sullivan alter the partnership had 
been broken up, in 18!)."). un t i l he formed 
his own partnership wi th Purcell in 1909. 
D u r i n g this later period he was Sullivan's 
chief designer and had complete charge of 
all the ornamental work, in the design of 
which he was given the greatest freedom. 
Thus he established early that special love 
and facil i ty in ornament which has char­
acterized his work ever since and which has 
always made h i m feel, as Sullivan felt , that 
no b u i l d i n g was complete in which the strut 
ture d id not Mower as nature does. Natur­
ally, too, the ornament which he has always 
used is, l ike Sullivan's, based on the hai 
inonious contrast of geometrical fo rm and 
viv id scminat uralistic foliage, the continual 
marriage of the static and the dynamic. 
In the meantime, Elmslie had met W i l l i a m 
(.ra\ Pun ell . who had worked briefly i n the 
Sullivan office in 1903. Purcell was a grad­
uate of the Cornell School of Architecture 
and wi th a classmate of his, Feick. had 
formed a small f i rm in Minneapolis, and 
the new firm invi ted Elmslie to j o i n i t as 
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a partner i n 1909. Feick. who was primar­
i ly the engineer, withdrew in 1913 to re­
tu rn to the building business in Sandusky, 
his home town. Elmslie was pre-eminently 
the designer and draftsman: Purcell the man 
who understood materials as few people of 
his t ime understood them, and through his 
sensitive feel ing fo r them and their use 
played an important part in the development 
of the ideas. T h e association between Films-
lie and Purcell was of the closest—'osmotic, 
i n a sense," said M r . Elmslie at one t i m e -
so that despite separation in func t ion the de­
sign of the f i rm was a harmonic effort . Since 
M r . Purcell's departure fo r Cal i fornia in 
1920, Elmslie has gone on. either by himself 
or sometimes as associate architect wi th 
others, keeping alive wi th unusual integritv 
the creative enthusiasm of the earlier Chi­
cago School, and g iv ing it continual new 
expression as conditions and ways of bu i ld 
ing and tastes have changed. I t is a re­
markable history of a con t inu ing integritv 
always refusing to compromise wi th the cur­
rent fashions in eclecticism and apparcntb 
equally unimpressed wi th the starknesses ol 
the International Style. 
W i t h such a history it is natural that tlic 
power of the Sullivan influence should be 6b 
vious i n much of Elmslie's work . I t is nat­
ural to f ind , particularly in some of the 
houses, those elements— broad horizontal 
lines, rows of windows close together, pro­
ject ing eaves, and open plans—which were 
typical of the Chicago School in general, 
although famous chiefly today because ol 
their personal interpretat ion in the work of 
W r i g h t . Yet there are marked differences 
between the Elmslie work and the work of 
Sull ivan and of W r i g h t . There is a certain 
characteristic s implici ty of plan—as. for in­
stance, in that of the Bradley cottage on the 
Crane estate at Wood's Hole—and a love of 
direct and unforced symmetry, accented 
here and there by delicate balanced off-cen­
ter elements. There is a most prophetic love 
of glass, and it is interesting to f ind again 
and again that i n these early houses between 
1911 and 1915 broad unbroken sheets of 
plate glass used of ten i n ways that are qui te 
contemporary today—as, for example, i n the 
Sexton house overlooking Lake Minnetonka , 
or the great curved living-room of the Brad­
ley cottage. There is also a strain of pure 
imaginative fantasy, r u n n i n g through all 
of the work, which is personal and engag­
ing. I t appears in its most delectable man­
ifestations i n the service buildings of 191a 
on the Babson estate at Riverside. I l l inois , 
and i n the inter ior of the Westminster 

Mil D E C K E R H O U S E , O V E R L O O K I N G U X I fcONNE-
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T H E THORNTON TOWN­

SHIP HICH SCHOOL A T 

C A L U M E T C I T Y , I L L I ­

NOIS, MAIN ENTRANCE, 

W I L L I A M S. HUTTON AND 

GEORGE G. E L M S L I E , 

ASSOCIATE ARCHITECTS. 

H E R E A GREAT RICHNESS 

IN DECORATION AND MA­

T E R I A L DO NOT CONFUSE 

T H E ESSENTIAL SIMPLICI­

T Y OF T H E GEOMETRIC 

PATTERN B E N E A T H I T . 

1 Mil Z E T T L E R WAS 

T H E SCULPTOR OF TWO 

TERRA COTTA FIGURES 

School Kindergarten of the Westminster 
Church i n Minneapolis. A t times, as in parts 
of the Sioux Ci ty Courthouse, in the de­
sign of which Purcell and El nisi ie were as­
sociated w i t h W i l l i a m Steele, this quali ty 
seems almost to r u n away w i t h the design, 
producing what appears to this reviewer oc­
casional overlavish and overheavy decoration 
and a too great breaking up of f o r m ; but 
when i t is schooled by a t ight ly composed 
geometry of design, as i n the entrance mot i f 
of the Capital and Loan B u i l d i n g at Topeka 
or i n the courtroom interiors at Sioux City, 
there results a note of r ich and human beau­
ty which is unique. 
I n much of this ornamental work, M r . Elms 
l ie has been associated w i t h the sculptor, 
Alfonso Ia rmel l i . Some of it has that strange 
qual i ty of wistfulness that we are tempted 
today to call sentimental, which runs 
t h o u g h a great deal of the decorative art at 
the beginning of the century: yet, as i t is 
used by Elmslie, the purpose is so sincere, 
the idealism expressed so honest, that to 
call i t sentimental is impossible. I t is rather 

that, through al l his work, Elmslie has been 
designing for people, fo r human beings, who 
l ike richness, who l ike sculpture, who are 
not or should not be afraid of their own 
emotions; and his dar ing in the continued 
use of this r ich organic decoration migh t 
well be considered perhaps a challenge to 
us and our times and ideals, rather than a 
mark of retrogression on his own part. For 
the recent work is qui te different i n charac­
ter f r o m that done earlier. T h e two schools 
i n Hammond and Calumet City, one i n as­
sociation w i t h W i l l i a m S. H u t t o n w i t h i n the 
last five years, show this to a surprising de­
gree, fo r i n them Elmslie has adopted, 
where these seemed most to f i t , many of the 
current idioms of contemporary design—its 
basic rectangularity, its dependence upon 
materials and proportion—and then gone 
that one step fur ther which present-day ar­
chitects so seldom take, the step of le t t ing 
the forms flower in to richness of carved and 
modeled ornament. T h e effect is again re­
markable. I t shows how naturally the two 
ideals of simple regularity and of concen-
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trated richness can be combined—again an­
other expression o i the static and the dy­
namic out of the interweaving of which life 
arises. 
A n d Purcell and F.lmslie always considered 
color as vital a part of architecture as form. 
They not only studied most carefully the 
colors of materials themselves—brick, vari­
ous stones or marbles, wood, and so forth— 
but also sought i n the interrelat ion of these 
to obtain a rich, warm color harmony which 
would carry through f rom exterior to i n ­
terior. Thus they l iked to use the same-
colored brick both inside and out, as in the 
Sioux City Courthouse and many of their 
banks, and they were not a f ra id to use col­
ored ornament and even glass mosaic to 
enrich and accent their basic color har­
monies. Much of the exterior ornament 
shown in the illustrations is in colored terra 
cotta, so that its effect is but d imly con­
ferred by the illustrations, and the rich sym­
phonies of browns and reds and subtle 
greens is as much a part of the design as the 
richness oi line or plane. I n this handling 
ol color M r . Elmslie uein far beyond Sull i­
van's customary monochromatic schemes; 
and his buildings have a human appeal, 
through this sensitive use of color, which 
is qui te rare i n American design. I t is an­
other unfor tunate concomitant of the dom­
inance of photographs today that there is so 
l i t t le current appreciation, and even less 
use, of the potentialities of integral and or­
ganic color in architectural design. 
Another element which is noticeable in the 
work f rom HMO on is a fastidious feeling 
for material. Here the influence of M r . Pur­
cell is perhaps especially strong, for Purcell 
has wr i t ten over and over again of the neces­
sity of a l lowing materials to be themselves. 
For h i m a bu i l d ing is not a mere dictated 
coordination of unlelt and unfeel ing mate­
rials, but rather the- organic bu i l d ing to­
gether of many elements each of which has. 
and seems in the finished bu i l d ing to con­
t inue to have, its own special l i f e . Th i s spe­
cial feeling for materials is. they both claim, 
merely a carrying on fu r ther of the Sul l i ­
van doctrines of democracy: that just as u l ­
timate respect is due to all men everywhere, 
both the greatest and the least, so i n architec­
ture ul t imate respect is due to all materials 
foom iht cheapest to the most expensive, 
f rom the meanest to the most rare. 

There is one more quali ty obvious in the 
work of Purcell and Elmslie and the later 
work of Elmslie himself, as i t is apparent 
i n that of many other individuals of the-
Chicago School, which I t h ink we should 
today do well to ponder. I t is deep fa i th 
that architecture is more than a technique, 
and designing more than a geometric puzzle, 
but rather that bui ldings are t ru ly a flower­
ing of mankind's deepest as wel l as common­
est emotions i n the same way that music 
and poetry are. Architecture thereby be­
comes essentially lyric, and these designers 
were not afraid to be lyrical even to the 
point ol extravagance. They knew that ar­
chitecture grew out of the same soil as the 
other ai is. and that the great architect should 
know the thoughts and the literature and the 
art. of his time just as well as he knows its in 
11ustry and its economics. I n the second 
number of the Western Architect devoted 
to their work in 1915, the greater part of 
the text consists of quotations f rom various 
nil hoi s who seemed l o them significant: 
Roma in Rolland, Edward Carpenter. Rich­
ard Wagner, Oscar W i l d e , Gerald Stanley 
Lee. and Otto Wagner (the only architect). 
The Romain Rolland quotat ion f rom Jean 
G'hwhstQphe is especially interesting because 
it perhaps more than anything else expresses 
what these two men are and what they have 
t r ied and are t ry ing to do: 

"He wished his music to be an art of com­
munion with other men. There is not a vital 
art save that which is linked with the rest pi 
humanity. 
" You are addressing men: use the lan­
guage of men. . . . 

There are no words noble or vulgar: 
there is mo style chaste or impure, there are only 
words and style which sav or do not say exactly 
what vt>u have to say. Be sound through and 
iIn*>ugh in all you do; think just what you 
think and feel just what you feel, let the 
rhythm of your heart be tn your writings. The 
style is the soul. 
" Let us avoid like the plague any artistic 
language that belongs to a casie like that ol 
so many writers and especially of so many 
French musicians of today. We must have the 
courage to speak like men. not artists." 

Perhaps we today may somehow through the 
inspiration of these creative artists and the 
Chicago School f i n d our own new lyricism, 
as necessarily personal as our own integrity, 
as necessarily contemporary as our ow n ma 
terials and the problems we face. 

ft ft ft ft ft ft ft ft ft ft ft ft ft ft ft 
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T H E A B C ' S OF 

F L U O R E S C E N T L I G H T I N G 

B Y J O H N T . B A I L E Y 

N o one w i l l ma in ta in that fluorescent l i g h t i n g 
is not new and d i f fe ren t . I n fact, some have 
said that i t is too new and so d i f f e ren t f r o m 
present l i g h t i n g that a per iod of adjus tment 
iiuiNt be endured w h i l e its merits are substan­
tiated and its disadvantages are uncovered. S I M h 
a per iod of adolescence f o r the lamps is pro 
du( ing some g r o w i n g pains. B u t i f the demand 
lor fluorescent lamps and the many creditable 
instal lat ions i n opera t ion today are any indica­
t ion that the new l igh t source is becoming ol 
age. then now is the t ime to review fluorescent 
l i g h t i n g . 

The p in pose ol this art icle is no t to pn>p | ics\ 
or predict f u t u r e trends but merely to present 
an unpre judiced , non-commercial compi l a t i on 
o l facts and comparisons ol fluorescent l ight 
sources so that an anaylsis of a par t icu la r fluor­

escent l i g h t i n g p rob lem can be made qu ick ly 
and conf ident ly . 

F L U O R E S C E N T L I G H T S O U R C E S 

A n incandescent type of l amp produces visi­
ble l i g h t d i rect ly by hea t ing of the f i l amen t to 
incandescence at a temperature near the melt­
ing p o i n t of the meta l , usually tungsten. I n 
the fluorescent types o f l i g h t sources an arc 
between electrodes at opposite ends o f the 
lamp produces invis ible u l t r av io le t energy 
which is t ransformed in to visible l i g h t by phos­
phors w i t h w h i c h the inside o f the lamp glass is 
(o i l led . By the selection or m i x t u r e o f the 
proper phosphors almost any color o f l i g h t can 
be obtained. T h e r e are two general classifica­
tions of fluorescent l i g h t sources available— 
fluorescent lamps and fluorescent tubing. 

F L I O R 1 S C E N T L A M P l ) \ l \ 

L a m p Wattage 
I . D I M E N S I O N S 6 | 8 11 15 20 30 10 65 100 

a. B u l b diameter w w 1 l/o" 1" 11/ ," 1" 11 / 2 " Wi" b. Length , i nc lud . sockets 9" 12" 15'" 18" 2 1" 36" 18" 36" 60" 
c. Base* M i n . M i n . Med. Med. Med. Med . M e d . Mog. M o g . 

I. A P P R O X . I N I T I A L 
L U M E N S at 100 hrs. 
a. 3500° wh i t e INI) m Kid 615 '.)()() 1450 2100 2100 1200 
b. Day l igh t 155 250 195 730 1200 1700 1800 3350 
c. Soft wh i t e 325 1.",.-. 646 1050 1500 
d . Blue 315 Hid 7S0 
e. Green 900 1301) 2250 
E. Pink 300 1 10 750 
g. G o l d 375 510 930 
h . Red 45 60 120 

J. A P P R O X . B R I G H T N E S S 
i n foot-lamberts 
a. .'5500° wh i t e 2130 2440 im 2150 1650 2175 1750 1530 2180 
b. D a y l i g h t 2100 2030 1050 1750 1350 2050 1400 1310 1750 
c. Soft w h i t e 020 1550 1200 1800 1250 
d . Blue 1 125 850 1350 
e. Green 320(1 2100 3900 
f. P ink 1050 800 1300 
g. G o l d 1650 1000 1600 
h. Red Kid 110 210 

1. O f H E R D M A 
a. L a m p current—amperes 0.15 0.18 0.37 0.30 0.35 0.34 0.41 1.35 1.45 
b. L a m p volts 45 54 I I 56 62 103 108 50 72 
c. Rated av. l i f e i n hours 750 750 1500 2500 2500 2500 2500 2000 2000 

* Mm. = Miniature Bipin. Med. = Medium Bipin. Mog. = Mogul Bipin. 
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f luorescent lamps may be broadly classified 
as hot-cathode, low voltage sources-as contrast­
ed to the cold-cathode, h igh voltage Huorescent 
t ub ing . 

FLUORESCENT LAMPS are i n d i v i d u a l stand 
ardized l igh t sources r ang ing i n size f r o m 5/8" 
to 2%" i n diameter and 9" to 60" long, 
eqnipped w i t h a two-p in base on each end. 
b u r n i n g i n any pos i t ion . These lamps have 
been used main ly lo r general i l l u m i n a t i o n and 
high-level supplementary l i g h t i n g ins ta l la t ion 

FLUORESCENT TUBING is the l a m i l i a r "neon 
sign"' t u b i n g w i t h Huorescent phosphors coated 
on the inside o f the glass. I t has been used 
chiefly fo r electrical adver t is ing but is now en­
ter ing ihe f i e ld as a compet i to r to fluorescent 
lamps in appl icat ions where its characteristics 
are considered more advantageous than those 
oi fluorescein lamps. 

T h e f o l l o w i n g discussion of the opera t ing 
characteristics of fluorescent l i g h t sources w i l l 
be h e l p l n l in compar ing the merits, and disad­
vantages too, of fluorescent lamps a n d tub ing . 

VOLTAGE— Fluorescent lamps and t u b i n g are 
not offered i n standard voltage ratings of 110. 
115 and 120 volts as are incandescent lamps, 
because w i t h i n their norma] opera t ing ranges 
they are not so sensitive to voltage variat ions 
as are the incandescent lamps. I n order to 
use fluorescent lamps on higher voltages, such 
as die 199-216 or 220-250 vo l t ranges sometimes 
encountered in indus t r ia l plants, the same 
lamps are used bu t the proper cont ro l equip­
men t must be selected to match l ine voltage. 

FREQUENCY—Fluorescent lamps and t u b i n g 
may be operated on any of the usual supply 
l ine frequencies, such as 50 or 60 cycles per 
second, p rov ided that the cont ro l equipment 
is designed for the par t icu la r frcquctwv used. 

1). C. O P E R A T I O N Fluorescent t u b i n g cannot 
be Operated on d l r e d current . Fluorescent 
lamps are designed fo r opera t ion on al ternat­
i n g current b u t the I "1 and 20 watl lamps may 
be operated on direct current , at reduced ef­
ficiency, by us ing a resistance of proper size 
connected in series w i t h each ballast. A thei 
mal type starter should be used. T h i s e q u i p 
meni is discussed f u r t h e r under Control Equip­
ment Opera t ion of the .">o. 65 and loo 
watt lamps is no t recommended on d.c. 

AMBIENT TEMPERATURE {Ambient means 
"Sin rounding")—Fluorescent lamps and t u b i n g 
are designed to give best performance when 
the su r round ing temperature is w i t h i n the 
range of 6 0 ° to 9 0 ° F. T h e pro tec t ion of-
k i c d by a reflector is o f t e n sufficient to e l im­
inate d r a f t effects and to t rap enough heat 
a r o u n d the l amp to assure satisfactory opera­
t ion i n cold weather. T h e manufacturers ol 
Huorescent lamps, generally, do not recommend 
their use i n weather below 5 0 ° F. but advise 
that w i t h proper precautions, such as thermal 
type starters and enclosed f ixtures and a l ine 
voltage i n the upper h a l f o f the con t ro l rat­
ing, satisfactory s tar t ing and opera t ing may be 
obtained clown to 32r" F. f o r temperatures bc-

M E R C U R Y T U B I N G D A T A 
Lumens per toot 

T u b i n g 30 45 60 
Color d ia . M a . Ma. Ma . 

W a r m whi t e 10 m m . 174 — — 

12 158 222 275 
15 139 203 260 
18 — — 251 
24 - - 230 

W h i t e 10 167 — — 

12 152 214 265 
15 134 196 250 
18 — — 244 
24 - - 220 

1 )a\ light 10 142 — — 1 )a\ light 
12 129 181 224 
15 113 165 211 
18 — — 200 
24 - - 183 

Green 10 289 — — 

12 263 370 m 15 231 338 432 
Deep green 10 168 — — Deep green 

12 154 214 264 
15 145 202 248 

Gold 10 130 — — 

12 124 176 219 
15 117 164 202 

Cream whi t e Id 212 — — 

12 184 269 321 
15 162 246 303 

Blue 10 88 — — 

12 80 112 139 
15 70 102 131 

N E O N C U B I N G D A T A 
Lumens per loot 

Tubing 30 45 1 60 
Color 

Tub ing 
M a . M a | Ma 

O l d go ld It) nun. 99 — — O l d go ld 
12 93 123 144 
15 70 96 114 

Rose 10 107 — — 

12 79 105 125 
15 67 94 115 

Orange 10 102 - -12 73 99 106 
15 15 66 80 

Ruby rose 10 16 — — 

12 11 14 17 
15 10 13 16 

low freezing the results are unprediciable . 
Fluorescent t u b i n g , when designed fo r outdoor 
operat ion, is no t so sensitive to cold weather 
as are the fluorescent lamps. 

C O L O R — M o s t fluorescent lamps and tub ing 
are wh i t e when no t l i gh ted . W h e n operated 
they produce a color of l i gh t w h i c h is de­
termined by the par t i cu la r phosphors used 
w i t h i n the l amp . These l i gh t sources are ex­
ceptional ly efficient i n the p roduc t ion of col­
ored l i gh t as compared to incandescent sources 
W i t h incandescent lamps the desired color i -
obta ined by fi l ters. Colored l i gh t f r o m fluo­
rescent sources is produced directly—sometimes 
at greater efficiencies than the " w h i t e " lights. 
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3i a 
jSk\r-J5fSf* 

Lamp 
6 8 14 15 20 30 40 65 100 

Nominal * 
Length u / ? • /••$- A'O" 5*0" 
Diameter / " r 2'/<f" 

WHI7C • • • • • • • • • 
SOFT WHITE 

• • • GOLD • • • GtZEEN • • • BLUE • • • • • • 
COLORS, WATT AGES OF FLUORESCENT LAMPS 

O f the many colored l ights available w i t h 
fluorescent sources, the whites ( i f wh i t e m;i\ 
he called a color) represent the greatest demand 
lo r the usual applet ai ions. Since red l i gh t has 
not been satisfactorily produced by fluorescent 
phosphors as yet the " w h i l e " l ights are de-
f ic i t ' l l i in this par i of the visible spectrum 
and noticeable color discrepancies i n the ap­
pearance of merchandise, i n t e r i o r furnishings , 
human complexions and food are to be expect 
eel. A small amount of inercurv light aitso 
filters th rough the phosphors and creates un­
desirable emphasis of certain colors. 

These color short-comings of fluorescent Eiglil 
sources make i t imperat ive lha i the selection o l 
color schemes be given careful considerat ion. 

Fluorescent lamps are ol lered in two whites 
(3500° K e l v i n whi te , and soli whi te ) and a 

day l igh t . N o n e o l these or any combina t ion 
of them is a good n i i i n l i lor the mel low, yel­
lowish-red spectrum of incandescent lamps to 
which the pub l i c has become accustomed. 

T h e color of l i gh t of fluorescent lamps does 
not change th roughou t lamp l i f e no r does it 
change w i t h variat ions in l ine voltage. 

EFFICIENCY—Fluorescein lamps produce about 
3i/£ times as m u c h l i g h t f o r the i r wattage as 
incandescent lamps. However , the wattage 
consumed by the con t ro l equipment must be 
included in the over-all elite i e i u \ calculations 
and w i l l reduce this f igure to a round .">. I bis 
means that theoretically a given l ight b i l l can 
be reduced to about 3 3 % of its f o r m e r value. 
I n practice, a reduct ion to on ly about 5 0 $ 
can be obtained. Both fluorescent and incan­
descent lamps increase in efficiency w i t h an in­
crease in wattage. Since low wattage lluorcs 
cent lamps usually replace high wattage i n ­
candescent lamps, the difference i n efficiencies 
reduces the apparent savings. 

COOLNESS—The efficiency of tight generat ion 
by fluorescein lamps is about double that of 
i i i* andese cm lamps and the radiated (not 
converted or conducted) heat is about one-hall 
that ol incandescent lamps. As a result, 
ftuorescent lamps produce a heat sensation onlv 
one f o u r t h as great as incandescent lamps f o r 
the same amoun t of i l l u m i n a t i o n . However , 
when f i gu r ing a i r -cond i t ion ing loads the ac­
tual wattage of the lamps plus the power lost 
in the con t ro l equ ipment must be used. T h i s 
f igure w i l l be about one-half that f o r incan­

descent lamps fo r the same amoun t of i l l u m i n a ­
t ion . T h e fluorescent l amp or t u b i n g itself 
operates at a comparat ively low temperature 
w h i c h never exceeds a heat that is uncomlor t 
able to the touch. 

BRIGHTNESS—Fluorescent lamps have a greater 
surface area th rough which the l i gh t is emi t t ed 
than do equivalent sizes of incandescent lamps 
and therefore the brightness per square inch 
of surface is smaller and reduces glare. I n 
the same way, the one-inch diameter lamps 
are br ighter per uni t of area than the 1 Y>>" 
diameter lamps. 

L I F E — T h e rated l i f e of fluorescent lamps is 
based on the average obta ined f r o m a large 
number operated under specified condi t ions . I n 
a d d i t i o n to the number of hours burned , the 
l i f e of a l amp is d e u i i u i n e d by the numbei 
of times i t is tu rned on and o i l . For this 
reason, a fluorescent l amp w i l l give unsatisfac­
tory l i f e i f operated on a flasher for sign serv­
ice. A p p r o x i m a t e l y f o u r hours ' b u r n i n g lo r 
every t ime the lamp is tu rned on is considered 
the m i n i m u m s ta r t ing-burn ing cycle to assure 
an average rated l i f e . 

Sooner or later fluorescent lamps blacken at 
the ends ol the glass direct ly adjacent to the 
base. W h e n this normal d iscolor ing is ob­
jectionable f r o m ;in appearance standpoint , the 
ends or the ent i re tamp should be concealed 
Erom n e w i>\ a d i f fu s ing glass Of plastic shield. 

Fluorescent t u b i n g is not a fleeted by fre­
quent s ta r l ing a n d s topping and therefore ma\ 
be flashed i l desired. Fluorescent t u b i n g has 
an except ional ly long l i fe , somewhere w i t h i n 
the l imi t s of 10,000 and 20.000 hours. W h i l e 
the average l i f e values are not available, some 
manufacturers guarantee i n d i v i d u a l l amp lives 
ai various values ranging f r o m ").000 to 10,-
000 hours. 

LUMEN MAINTENANCE—The rated " i n i t i a l " 
lumen values fo r fluorescein lamps are gives 
bv the manufacturers as app ly ing al ter 100 
hours of service. T h e actual i n i t i a l l umen 
values are as much as 10'.; higher d m i n g this 
"stabil izing" ' p e r i o d A t the end of the rated 
l i fe , the l ight o u t p u t w i l l d r o p to around 8 5 % 
of the lamp's ou tpu t at 100 boms of l i f e . 
T h r o u g h o u t the lamp's l i l e the average light 
ou tpu t is a p p r o x i m a t e d 0 0 % of its rated i n i t i a l 
eff» t e a j . 

Siicoi'.oscoi-ic. E F F E C T — T h e flicker encoun­
tered in using fluorescent lamps ;ind tub ing 
is inherent in the operat ion of a l l l igh t sources, 
i nc lud ing incandescent tamps, wben w o r k i n g 
on a l t e rna t ing current , but not when direct 
current is used. W h e n min imized by tlie use 
of two-lamp ballasts, f l icker w i t h fluorescent 
lamps is reduced to a negl igible fac tor. 

RADIO I \ I I.RI I.RENCE— Elee trie a 1 disturbances 
may be picked u p by a rad io w i l h i n a radius 
of eight or ten feet o f a fluoresc ent l amp despite 
the usual precautions inc luded in the con t ro l 
equipment to m i n i m i z e this t rouble . T h e r e is 
l i t t l e the architect can do to assure his c l ien t 
of interference-free rad io reception except CO 
wr i te i n t o the electrical specifications that the 
contractor shall be responsible for the e l imina 
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Designation For Lamp Sizes Xo. of Contacts Approx. Dimensions 
FS-2 15 a n d 20 wat t 2 13/16" D x l W f L 
FS-4 SO a n d 40 watt 2 13/16" D x U/2" L 
FS-5 6 and 8 wat t 2 13/16" D x H/o" L 
FS-6 100 watt 2 1" D x 2 " ~ L 
FS-64 100 wat t 4 I " D x 2 " L 
FS-7 65 watt 2 1" D x 2 " L 
FS-71 65 wat t 4 I " D x 2 " L 

M a n u a l type 14 wat t — 

t ion of interference, i f any, produced by dither 
the fluorescent lamps or the i r con t ro l equ ip 
men,! I t m i g h t be w e l l to include such a clause 
in tlie specifications to cower iaoresceat tub ing 
instal lat ions too. a l though interference f r o m 
t u b i n g is not common and usually can be traced 
to defective equipment . I n either case, when 
t rouble is encountered, a competent radio 
service-man can solve the p rob lem. 

DIMMING—Fluorescent l u l l i n g l>ui noi fluores­
cent lamps can be d immed w i t h the- usual 
equ ipmen t fo r this purpose when special ef­
fects are desired. D i m m i n g to on ly about 
2 5 % of no rma l l i gh t ou tpu t is possible w i t h 
an accompanying sh i f t in color as the i l l u in ina -
i ion is team ed. 

L I G H T M E A S I m \ i i . \ r—1 . iglu meters are avail 
able now equipped w i t h Idlers to c o n e d die 
readings for the various colors encountered 
w i t h fluorescent l i g h t sources. I f a f i l t e r is 
not used, correct ion factors should be appl ied 
as recommended by the meter manufacturer . 

M E C H A N I C VI \ O I S I I — I he slight normal 
" h u m " inherent i n a l l reactors and transform­
ers may be noticeable and object ionable un­
less a t ten t ion is given to the m o u n t i n g and lo­
cat ion of the fluorescent l amp con t ro l equip 
ment. I n appl icat ions i n v o l v i n g many lamps 
Where i n d i v i d u a l hums nia\ become- cumula­
tive as in quiet interiors, l ibraries, hospitals 
or residences or where h u m may be ampl i f i ed 
clue to resonance—special cushioned m o u n t i n g 
of the ballasts may be requ i red or possiblv the 
locat ion o f this equ ipment outside the quiet 
area may be the s impler so lu t ion . Trans­
formers used w i t h lluorescent n i b i n y are COBOL* 
para t ivch quiet . 

 
 

 

 
  

 

   

   

  

I V I ' K V i rRANSFORMER FOR FLUORESCENT fUBING 

C O N T R O L F O l ' I P M E N I 

For lluorescent t u b i n g one special type high 
voltage craxtsformer is required Eoi approx i 
match ever) 7o feel of tub ing , the exac t n u m 
ber of l inea l feet of lluorescent t ub ing served 
by one t ransformer being de termined by the 
diameter of t u b i n g , the gas used w i t h i n the 
tub ing , the number of pairs of electrodes in 
\ohc-d. the voltage " I the- t ransformer and the 
( I U T C I I I d r a in of the tub ing . No preheating 
opera t ion is ncccssarv to start the fluorescent 
t ub ing . 

Each fluorescein lamp requires cont ro l or 
a u x i l i a r ) equipment especially designed Eor its 
opera t ion . I'hc cont ro l equipment lot each 
lluorescent l amp consists of two devices, a bal­
last and a Starter. T h i s equipment selves three 
impor tan t funct ions , in order ol sequence: L. 
Preheats the cathodes to make available a large 
supplv of Iree electrons: 2. Provides a surge 
ol relatively high voltage to start the arc dis­
charge; :;. Prevents the arc current Groin in? 
creasing beyond the l i m i t Eor each size lamp. 

S T A R T E R — T h e starter is an essential par t of 
the con t ro l equ ipment for each fluorescent l amp 
but is no t r equ i red fo r fluorescent t ub ing . Es­
sentially, i t is a time-delay switch w h i c h causes 
the cathodes to be heated p r io r to the cstah 
l ishmei i i of the arc: w i t h i n the lamp. Several 
different types ol starters have been developed 
sime the advent of the fluorescent lamps but 
the type in general use now is the glow-switch. 

A new type o f starter hav ing 4 contacts is 
now available lor (55 and 100 watt lamps. T h i s 
un i t gives promise- ol more reliable s tar t ing 
and insures better tamp l i fe than w i t h the 2-
contact starters. I t requires a I contact socket 
wh ich w i l l accommodate either the 2 or 1-
c on tact starters. 

One manufac turer features a l ine of starters 
s imilar to those listed above except that thev 
are designed to fac i l i t a te quicker restarting ; | " d 
to work satisfactorily on direct current . 

Sockets to h o l d the starters are made i n a 
number o f styles. T h e most common type is 
one which connects to one of the l amp holders 
nuclei one end o| the lamp where i t is reaelilv 
accessible for replacement. T h e FS-2, FS-4 and 
PS 5 (it the same socket. T h e FS-6 fits the same 
socket as the FS-7. T h e FS-64 fits the same-
socket as the FS-71. 

Included in the starter case is the bypass 
condenser used to m i n i m i z e rad io interference 
11on! the l amp as we l l as f r o m the starter Icon-
tat t ing . 

Most stock increscent l amp fixtures available 
at the present t ime are fu rn i shed w i t h the 
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proper siartcr instal led so that only w h e n 
l i g h t i n g effects using fluorescent lamps b u i l t 
in to the arch i tec tura l t reatment o l the in te r io r 
are used w i l l i t be necessary f o r the designer 
to select the starter type a n d a l l o w sufficient 
accessible space f o r its m o u n t i n g . W h e n con­
di t ions require that the con t ro l equ ipment be 
remotely located i t w i l l be f o u n d more sat­
isfactory to m o u n t the starters at their respec-
tive lamps and to locate the ballasts wherever 
convenient since the space r equ i r ed by the 
starters is not "Teat and the w i r i n g w i l l be SXOO 
p l i f i ed by the procedure. 

T h e glow-switch type starters consume no 
power w h i l e the lamps are operat ing and the 
i hernial type, recommended f o r certain appl i ­
cations such as cold weather and direct current 
operat ion, consume a verv small , usually neg­
l ig ible , amount of power; 

B A L L A S T S — T h e ballast. serving ihe second 
and t h i r d f u n c t i o n a l steps in the opera t ion of 
the lamps as lasted abo\e. usiiallv consists of a 
choke co i l or a combina t ion ol a choke and 
condenser. There-lore-, compared to the starter, 
the ballast is a relat ively bulky and heavy piece 
of c q i i i p n i c n i . \ l a i i v circuits , devices and com 
promises have been developed to m i n i m i z e 
the inconveniences w h i c h the ballasts b r ing 
about but no encouraging results are evident 
\et. I n fact, the large number of ballasts avail­
able to serve even the C O I I I I I I O U I N used sizes 
ol fluorescent lamps is contusing to the design­
er. Fortunately, nearly a l l stock fluorescent 
lamp fixtures are equipped w i t h the proper 
ballasts to complv w i t h electrical codes. u t i l i t N 
company requirements and to serve the in 
lerests of the owner most econoin ica lh . But 
when special equ ipmen t is designed, as is fre­
quent ly the case in an architect's oliice. a work 
ing knowledge ol ballast equipment and start 
ers is required . 

A two-lamp ballast should be used l o r each 
pair of same size- fluorescent lamps wh ich arc-
always operated and located together—as i n the 
same f ix tu re or end to end i n a cove. For 
single lamps removed f r o m eac h other or lamps 
on separate switches, h i g h power-factor single 
lamp ballasts should DC used. W i t h o u t get t ing 
involved i n a complicated discussion ol what 
power-lactor is. there is now no impor tan t diis-
advantage i n using high power-factor equ ip 
nient b u t there are many advantages. 

T w o - l a m p ballasts consist essentially o | two 
single-lamp ballasts i n one housing and there­
fore the statement that each fluorescent l amp 
requires a separate ballast is not re fu ted . T h e n -
is no saving in si/e or weight In this procedure 
but o f considerable importance is the correc­
t ion of low power-factor, the reduct ion in 
stroboscope effect and a small saving in wai 
tage lost i n the ballast equ ipment . 

Ballasts are made i n various sizes o f cross 
section to permit their ins ta l la t ion in wire-
ways and f ixtures . 

L A M P H o i . m K S — T W O l amp holders, sonic 
times referred to as sockets, are required loi 
each l amp . T h e small, compact l amp holders 
designed fo r restricted locations, as i n show­
cases and small coves, w i l l accommodate- on lv 
the I " diameter lamps and the starter cannot 

be moun ted under one end of the lamp. A 
lamp h o l d e r is available to pe rmi t Mounting 
the starter at the end of the l amp or betNveen 
lamps when they are used end to end. W h e n 
using these compact l amp holders i n a reflector 
ol restricted section, f inger holes i n the re-
Hector or special ejector type lamp holders 
must be employed for removing the lamps. 

A l l l amp holders are designed so that the 
over-all length f r o m the back ol one lamp 
holder to the back of the other is equal to 
the n o m i n a l l amp length of 9", 12", 15", 18". 
24", 36", 48" or 60". This spacing must be 
accurate- to insure sat islac torv mec hanical and 
electrical connections. 

F L U O R E S C E N I I R E N D S 

Because fluorescent l i gh t sources are versatile 
media for p roduc ing archi tectural ly appropriate-
effects, many instal lat ions are specially b u i l t to 
suit the condi t ions . The quest ion that con­
fronts the designer is how to calculate I he-
number and size of lamps required. I t should 
be o l n i o u s f r o m the lore-going discussion that 
i t is not an easy problem to increase or decrease 
the i l l u m i n a t i o n once- the equ ipmen t is in­
stalled since socket spac ing and con t ro l equip­
ment must be changed to change the wattage 
of lamps. There-lore, a l though the principles 
of l i g h t i n g design remain unchanged, i t is 
necessary to be more exact in the- i l l u m i n a t i o n 
calculations. Such accuracy, u n i o n u n a t e l y , is 
acquired onlv bv experience. 

.Many stock fluorescein lamp suspended f ix-
tores are available lor continue ial and indus 
t r i a l inter iors and when moun ted in the usual 
way the resul t ing level of i l l u m i n a t i o n may be 
estimated as being in direc t proportion to that 
obtained f r o m s imilar type incandescent l amp 
fixtures when compared on a lumen basis. 

 

 

 

     

  
   

 

  

BALLAST EQUIPMENT. SEE SCHEDULE F O R DATA 
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T h e char t across-page illustrates most of the 
usual combinat ions of fluorescent lamps and 
the ra t io to incandescent lamps. 

For ty-wat t w h i t e fluorescent lamps moun ted 
end to end as i n a cove are equivalent to, i n 
generated l igh t , 25 wat t incandescent lamps 
on 6" centers, 40 watts on 1 1 " centers, 50 watts 
on 15" centers or 60 watts on 19" centers. These 
figures are offered as a guide to the approx imate 
amounts of i l l u m i n a t i o n to be expected f r o m 
Huorescent versus incandescent l i g h t i n g when 
a l l other condi t ions are equal . Inasmuch as 
the o ther condi t ions may not be equal no r 
may i t be desirable to create the same i l l u m i ­
na t ion , each l i g h t i n g problem should be given 
i n d i v i d u a l a t t en t ion . 

T h e present t r end i n the use of l amp colors 
seems to indicate a preference f o r the 3500 
degree w h i t e f o r stores, offices, and s imilar 
u i m m e r c i a l inter iors , the soft wh i t e fo r res­
taurants, theaters, meat cases, nightclubs a n d 
the day l igh t f o r indus t r i a l plants, some show­
cases a n d a few stores sel l ing colored mer­
chandise exclusively. 

T a k i n g advantage o f the tubula r f o r m ol the 
fluorescent l i g h t sources and their adaptab i l i ty 
to higher levels o f comfor tab le i l l u m i n a t i o n 
there is developing a t rend toward the use of 
l o n t i n u o u s lixtures app l i ed to or recessed flush 
in the cei l ing. T h i s method is par t icu lar ly 
suited to combinat ions of fluorescent l i g h t i n g 
and suspended acoustical ceilings. 

B A L L A S T S C H E D U L E 

I W O - I A M I ' It A I .LASTS 

For 110-120 \ohs. tit) cycles A .C . High power factor (95-100%) 

A p p r o x . si/c­ A p p r o x . weight A p p r o x . watts (Circuit 
Lamps inches pounds loss diagram 

T w o 14 wat t See Fig. 5D 17 6a 
T w o 15 1 1 4 x 2 1 4 x 1 4 1 / 31/ 9 6b 
T w o 20 " 1 I 4 X 2 ! 4 X H L / 31/ 9 6b 
T w o 30 " 2l/o x 3|4 X 9l/o 7 121/ 6c 
T w o 30 " 1 1 / x 2 1 4 x 2 3 " 71/ 18 ' 6c 
T w o 40 " 2 i / x 3 i / x 9i/o 7 151/ 6c 
T w o 40 " I i / x 2 i / x 2 3 71/ 2 4 1 / 6r 
T w o 65 2 i / 2 x 3 1 / x 141/ 101/ 24 " 6b 
T w o 100 " 2 1 / x 3 i 4 x l 9 i 4 141/ 35 6c 

S I N G L E L A M P B A L L A S T S 
For 110-120 volts, 60 i y< les A.C. H i g h powei factor (90% or more) 

One 15 wat t H / x 2 i 4 x 83/ 11/ 41/• 6d 
One 20 " H / x 2 i 4 x 83/ m 41/ 

11 ' 
6d 

One 30 " H / x 2 i / x l 4 i / 31/ 
41/ 

11 ' 6e 
One 40 " H 4 x 2 i 4 x l 4 i / 31/ l i t . , 6e 
One 65 " 2 i / , x 31/ x 141/ 91/ 24 " 6c 
One 100 " 2 i 4 x 3 ' 4 x 141/ 101/ 24 6e 

For 1 
S I N G L E L A M P B A L L A S T S 

0-120 volts, 60 cycles A . C . L o w power factor (50-60% ) # 

One 6 wa t t See Fig . 5B 1 2 6f 
One 8 " 1 1 16 x 134 x 41/ 1 2.8 61 

See Fig . 5B 
One 15 " H / X l 3 4 x 41/ $ 41 / 6f 
One 20 " H / x l s ^ x 41/ 4 . / 

8 
6f 

One 30 " H / x 2 i 4 x 83/ 214 
4 . / 
8 6g 

One 40 " H / x 2 i 4 x 83/ 2 '4 12 6g 
One 65 " H < x 2 i 4 x LI14 33/ 15 6f 

S I N G L E L A M P B A L L A S T S 

f o r 110-120 volts. Direct Current 

Lamps 

Ballast 

C i r c u i t 
d iagram 

Resistor 

Lamps 
A p p r o x . size 

inches 
A p p r o x . weight 

pounds 
C i r c u i t 

d iagram 
110 volts 120 volts 

Lamps 
A p p r o x . size 

inches 
A p p r o x . weight 

pounds 
C i r c u i t 

d iagram Ohms I Watts* Ohms ' Watts* 
One 15 wat t 
One 20 " 

11/ X 13/ X 71/ 
11/ X 13/ X 714 

m 
114 

6h 
6h 

165 18 
112 14 

198 1 21 
144 17 

Ballasts are available for 50 cycle systems arid for 199-216 and 220-250 volt circuits 
* Capacitors are available for ecmecting low power factor ballasts. A includes watts loss in ballast. 
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1 A B L E G I V I N G R A T I O O F 
F L U O R E S C E N T 

I N C A N D E S C E N T 
on a Generated Light. Basis 

W h i t e Fluorescent 

L a m p Wat tage 

Incandescent L a m p Wattage 

40 60 75 100 150 200 300 500 

71 
108 82 
141 106 73 
173 132 91 

160 110 67 
164 112 69 

131 81 
131 81 
146 90 
169 104 73 
181 112 78 

139 97 62 
162 113 72 
162 113 72 
162 113 72 
167 117 74 

170 108 63 
. . . 170 108 63 

145 84 
145 84 
145 84 

1-15 
1- 20 
2- 15 
1- 30 
3- 15 
2- 20 
1-40 
1- 65 
4- 15 
3- 20 
2- 30 
4- 20 
2-40 
2- 65 
1- 100 
3- 30 
3-40 
3- 65 
2- 100 
4- 40 
4-65 

125 

Example: This lable indicates that 4-20 watt white fluorescent lamp wil l generate 91% as much light as a 
single 200 watt incandescent lamp. 

no-120 v. 
AC or DC 

tri'lcst. lamp n 1 ! T S z 

6a 
Condense-*-* ^\4*m*it 
.006 Mfti. starting 

switch 

no-iao VAC 

6c 
Lamp j g — > n f J 

no leov.A.c 

6e' Lamp 

Starter 

  

      

 

 

 

  

 

 

  

 
  

I/0-I20 V. AC, 

6f 

6g 

Resistor • 

E 

II0-I20 V. A.C. 

Starter 

l-£>allast 

• Bal/ast 

6h m 
-Tjinr I M -

s-»-

Lamp 6{_-
• Starter 

CIRCUIT DIAGRAMS FOR VARIOUS COMBINATIONS AND SIZES OF I- I.I ORESCENT LAMPS 
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IVI 'KM. ACCESSORIES FOR VARIOUS SIZES Of 
FLUORI.SCl \ I LAMPS: (7A.) LAMPHOLDERS FOR 
I I . [5, 20. 80; 10 WATT LAMPS ( w i 111 ATTACHED 

STARTER SOCKET) I (?B.) STARTER SOCKET FOR RE­
MOTE LOCATION; (7c.) LAMPHOLDERS FOR 6, 8 
WAIT LAMPS: (7D.) LAMPHOLDERS FOR 15. 30 
WATT LAMPS; (7E.) LAMPHOLDERS FOR 65. 100 
WATT LAMPS (WITH ATTACHED STARTER SOCKET). 

S P E C I A L C O N D I T I O N S 
I I i i happens that l i gh t i ng is a majo r factor 

i n a proposed "new and d i f f e r en t " design, the 
architect may. a l ter reading this discussion 
of the characteristics of lluorescent l i gh t sources. 
l>e conf ron ted w i t h a seemingly impossible 
problem brought about by some one o f the 
several l imi ta t ions ol these- lamps. In fact, 
he may be advised by "authorities"' that it 
just can't be clone w i t h fluorescent lamps. 
Such a statement s h o u l d not be accepted w i t h ­
ou t invest igation because there are very few 
condi t ions that cannot somehow be solved. A 
competent l i g h t i n g consultant , experienced i n 
the theory o f fluorescent l a m p circuits, one w h o 
has an electrical engineer ing background, can 
offer the solut ion to such " impossible" condi­
tions as the complete e l i m i n a t i o n of strobo­
scope effect, opera t ion of a l l sizes o f lamps 
and fluorescent t u b i n g on direct current , op­
erat ion on any frequency or voltage, i n c l u d i n g 
private f a r m l i g h t i n g systems, yachts, trailers, 
etc.. operat ion on d i m m e r and in cold weather. 

e l i m i n a t i o n of rad io interference, opera t ion of 
several lamps on a single con t ro l , several lamps 
on a single starter or even no starter, imme­
diate- s tar t ing w i t h o u t the usual preheat ing 
period, perfectly quie t ballast equipment . I n 
fact, almost any cond i t i on has a so lu t ion . I t 
should not be in fe r r ed that these problems 
can be solved w i t h o u t sacrif icing something 
such as lamp l i fe , efficiency or a moderate i n i ­
t i a l cost f o r e q u i p m e n t 

T h e f o l l o w i n g suggestions w i l l emphasize i n 
summary style some of the advantages and 
l imi t a t ions o f the fluorescent l i g h t sources: 

DON'T connect, even momenta r i ly , a 
lluorescent l amp w i t h a l t e rna t ing current 
equipment to a direc t c in tent s u p p l \ - t h e lamp 
at ballast w i l l bu rn out . 

Even though a fluorescent lamp is more 
than twice as cllicicnt a s an incandescent lamp. 
DON'T expect the electric b i l l to be cut i n 
half. Usually, l i g h t i n g represents on ly a part 
o f the load connected to the meter, motors, 
heaters, business machines, refr igerators, ra­
dios, oil-burners, elevators, appliances, etc., 
also being measured for b i l l i n g by the same 
meter. Fur thermore when the power consumed 
is decreased substantially the power rate w i l l 
increase slightly w h i c h tends to par t i a l ly off­
set a reduc t ion i n the b i l l i n g . 

D O provide adequate m o u n t i n g facil i t ies. 
Fluorescent lamp fixtures arc heavy, we igh ing 
as much as 45 pounds fo r a un i t h o l d i n g f o u r 
10 wat t lamps. 

DO check city ordinance's and electrical 
codes regarding lluorescent lamps and partic­
ular ly fluorescent t ub ing . 

DO specify h i g h power-factor equ ipment . 
Many states and u t i l i t v companies require i t . 

DON'T t ry to concentrate l i g h t f r o m fluores­
cent lamps or t u b i n g as fo r instance i n show 
window or spot l i g h t i n g service. Compared 
to incandescent: l amp practice only moderate 
concentra t ion can be achieved. 

DO inc lude the wattage consumed by the 
con t ro l equ ipmen t when ca lcu la t ing the con­
nected load. 

DO select in t e r io r color schemes under the 
color of fluorescent lamps to be used. Gen­
erally, choose w a r m colors b u t avoid strong 
vcl low or yellow-green. 

DO inspect and let your staff inspect as 
many examples as possible of fluorescent l ight­
ing i n c o l o r f u l in ter iors . 

DON'T use fluorescent lamps w h i c h are un­
corrected for fl icker in areas where ro ta t ing 
or moving mechanisms are an impor t an t Fac­
tor. Expe r imen t first. 

DON'T measure the i l l u m i n a t i o n level un­
t i l the- end of 100 hours of opera t ion . A d r o p 
of a round 10% w i l l occur d u r i n g this period 
of s tabi l iza t ion. 

DO apply the proper correct ion factors to 
the i l l u m i n a t i o n readings when measuring 
lluorescent l i g h t i n g . 

KEEP posted on the latest developments. 
T h e au thor wishes to express his appre-

ciat ion to the General F.lectric Company, the 
\ \ e-siinghouse L a m p Div ision, the Hygrade 
Svlvania Company, a n d the Claude Neon 
Company f o r thei r cooperat ion i n supplying 
data on their products. 
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