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Architecture more than any other branch 
of the arts is dependent on technical pos¬ 
sibilities. Construction is the basis or 
all building and the right choice of mater¬ 
ials and methods of construction is one of 
the requisites for the creation of good 
architecture. The development of architec¬ 
ture, therefore, is closely related to 
technical progress. Mew materials and new 
building methods give the architect the 
opportunity to employ new techniques which 
in many cases lead to a new conception of 
the esthetic basis of the art of building#*"’’ 

’"''preface,11 Contemporary banish Architecture 
(Copenhagen,”1947), p." 45. 
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Do the structures being erected today 

express the character of our civilization? 

Historians, socia1 economists> and 

philosophers remind us that architecture 

properly understood is civilization itself# 

Hie characteristic buildings of any given 

period reran in memorials which are the cul¬ 

tural key to that particular period in the 

history of civilization* Once architecture 

was true construction. The forms of edi¬ 

fices were sculptured from native materials 

expressing the techniques and habits of the 

age. Why have architects changed their 

outlook? Instead of allowing their work 

to embody the new and changing techniques 

of the contemporary period, they'are search¬ 

ing backwards for means of expressing mod¬ 

ern culture. Instead of grasping for new 

methods and materials to “enlighten11 arch¬ 

itecture,* they are relying too much on the 

performance of the past, he Corbusier 

*ln the following pages, the tors “enlightened 
architecture” is used to mean the type of 
architecture using lightweight materials 
which are characteristic products of our 
industrial age. 
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writes f,Th©re is one occupation and one 

only9 this is architecture, where reigns 

idleness of the mind, where we look back- 

wards instead of forwards*w Books and 

magazines should be forbidden architects 

after ten years of school and practice* 
,!I-t is the extent of the conception, 

the identification with oil life, its sym¬ 

bolic presentation of a new philosophy of 

life, the power with which it is expressed 

—that is what gives assurance that we ©re 

on the threshold of a new period in the 

history of history*1** 

Ibis is not true today. Arc archi- 

beets expressing the atomic, or even the 

industrial age which we have just completed? 

Ko, they are afraid to use the materials 

that characterise our advancing civilisa¬ 

tion* 

Why are we using bricks and mortar 

when we have lightweight metals and plastics 

‘"Herbert Scheada, Introduction to Le Corbusier 
and £. Jeanne rat (Zurich, '194577 
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to substitute? Why are we using heavy 

stone work and timber construction when 

w© have lightweight steel and aluminum 

and other metals to replace such antiquated 

methods? Indeed we are looking backwards 

Tor assistance. 

The hgyptaans spent years and years 

in building great pyramids and temples of 

solid stone* Manual labor was the prime 

requisite for them. The buildings were 

structurally sound, beautiful in character, 

the atone expressing the civilisation of 

the age. This so-called backward people 

did not have a backlog of details and spec¬ 

ifications and catalogues to which they 

referred. The structures were erected in 

the simplest manner possible, with the most 

commonly available material; stone. 

This ingenuity in characterising civ¬ 

ilisations grew through the oresk cultural 

epoch and diminished somewhat in the period 

of HOWS culture. The Greeks expressed 

post and lintel construction with stone and 



wood In a manner representative of the ma¬ 

terials and methods on hand* The Romans 

faltered somewhat in their attempts to 

copy some of the techniques of other cul¬ 

tures* However, with the rise of Christian 

civilisation, the plastic flow of architec¬ 

ture «4ilch expresses the culture of the age 

through materials and construction, gave 

rise to Gothic architecture* In examples 

qf-Gofchic architecture, we find stone, 

glass, and metals used in manners which 

brought forth beauty in construction and 

use of material*. This was the last form 

of organic architecture to toe developed* 

The buildings seem to grow out of their 

settings incorporating available materials 

to express the culture characteristic of the 

period * 

The cathedral of Hotre Dame is an ex¬ 

cellent example of such Gothic architecture* 

The architecture of this Cathedral is a com¬ 

bination of expressive construction and 

available material. Therefore, good archi¬ 

tecture is a combination of expressive 



construction and available material® 

With the appearance of the Renais¬ 

sance period of architecture, there also 

was a revival of pretended architecture. 

And so it tea been down through the ages, 

lot until recently have architects begun 

to reform these cliches. Along with this 

reformation of design should come a refor¬ 

mation of materials, we do not have to 

employ materials requiring hand labor and 

expressing an age which has past. Why 

should we build a wall with small hand- 

emplaced bricks, with costly labor when a 

panel of lightweight metal backed with a 

ligiitweight aggregate could replace about 

a hundred bricks, give a cleaner appearance, 

call for less maintenance, have less weight, 

have equal fire rating, and yet stamp this 

building as being an edifice which is pre¬ 

cisely representative of the industrial and 

atomic age—not the stone age. 

Why then do we cot follow the example 

of Sofchic structure? fhe greatest period 

5 



of architectural development was brought 

forth during the Gothic era. As in the 

Gothic period and other admired periods of 

architecture, the design arises essentially 

and obviously out of the methods and mater¬ 

ials of construction. I wonder what type 

of structure the Gothic architect would have 
had 

erected if he had/such materials as steel 

framing, lightweight structural members, 

lightweight steel panels, large sheets of 

glass, lightweight aggregates, and plastics 

at his command? Would he have built his 

cathedral out of heavy stone? This is a 

question to which we will never know the 

answer. However, we do know this, seven 

hundred years later architects are still at¬ 

tempting to erect buildings with the same 

materials, gathering similar effects and 

yet incorporating a few new erection methods 

How illogical'. Mew erection methods to 

place heavy wood masonry and brick materials 

Wiiy are we not using new materials in connec 

tion with the use of new erection methods? 

6 
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Unlfc-Welght-Cost comparison between a conven¬ 

tional raasonry and a metal clad panel wall* 
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Ifihat .is it that is hankering building 

construction from progressing as rapidly 

as other modern industry? One would think 

that since the construction industry Is 

one of the oldest of trades all over the 

world it should be foremost in advancing 

toward a progressive attitude« j~t defin¬ 

itely is not* look about us in our own 

cities* You can count the number of build¬ 

ings on one hand in each average city in 

which the architect involved has taken the 

initiative to make use of the new materials 

arid construction techniques that would be 

indicative of our modern civilisation* $© 

can put the blame on many factors such as 

traditionalist architects, old-fashioned 

clients, material shortages and costs, and 

shortage of skilled labor. Yes, these are 

factors but there is another reason "over- 

shadowing these others, and that reason Is 

the unrevised building codes of the United 

States. ‘Ihere is little use In stating fcfce 

benefits of building codes. ¥ie all under¬ 

stand the necessity of their presence to 
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min talc a quality of construction and safe¬ 

ty that is beneficial to the general welfare 

of the community* We need building codes* 

But should they act as a ''cheekreir/which 

tends to retard every step forward in the 

direction of cost economising and the mini* 

mising of the labor and materials of construc¬ 

tion? Ho, the- building code should be a 

flexible set of standards for construction 

allowing interpretations best suited to • 

particular cases, showing respect for the 

acquired knowledge of past experience and 

inspiring architects to benefit building .1 

with newly acquired technical knowledge* 

If the building code lias failed to meet 

such a standard, the architects themselves 

are somewhat to blame* It would certainly 

take an architect of stronger character to 

point out the benefits which could be derived 

from technical progress than one who simply 

succumbs to rules because they have proved 

adequate in the past* Why do they not or¬ 

ganise for strength with engineers and man¬ 

ufacturers to urge code committees to recog- 
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else end inspect the validity of technical 

advancements in building? In the meanwhile, 

the building code tends to hamper the 

architect1 s progressive attitude toward 

building by its strict reliance upon ancient 

regulations* 

It would appear that in such a progres¬ 

sive country as the United States where 

industries such as the automotive and air¬ 

craft have progressed so rapidly through the 

use op industrialised materials, that the 

building industry should also progress in 

a comparable manner* It seems that the code,; 

laws will recognize new materials but in 

many cases procrastination of layj making has 

hindered progress, A good example of this 

fallacy is the curtain wall construction 

system* It has been known for many years 

that certain curtain walls could be erected 

to replace heavy masonry construction. How¬ 

ever, legislation delayed the recognition of 

the safety of this system. It has only been 

since the end of World &ar II that thin 

curtain walls could be constructed in any 
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ares which is considered & heavily populated 

commercial fire-zone. 

It is easy to see that code laws pre¬ 

serve the old laws instead of searching 

for new advancing techniques. Unconsciously 

the code laws seem to make it more profit¬ 

able for the construction industry to adhere 

to the more expensive and less economical 

methods. It is difficult for on© to see 

where they have encouraged the development 

within the standard of safety. A sentence 

from an article on the building code in the 

Architectural Record for March, 1946, was 

written so aptly; “Building codes preserve 

the * status quo* in construction*” The 

building cod© committees could easily change 

their attitude toward legislation. They 

should reconsider* the codes from a point of 

view of today1 s standards and of the con¬ 

tributions which the construction industry 

could make to the community if it were not 

hampered by unintelligent reactions. When 

the building Industry would be encouraged 

to embark towards new directions, there 
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would result a new spirit of initiative that 

would benefit all who were connected with 

the industry. The public would benefit 

from a scientific rather than a political 

approach to construction*. The public 

would also become accustomed to allowing 

initiative in building developments* It 

also would result in- speedier and mom eco¬ 

nomical types of construction. 

Under such conditions, the architect 

would have less of his energy consumed by- 

trying to determine Just what is permitted 

by the building code. Also the architect 

would find himself with a greater freedom 

of design and an increased volume of con¬ 

struction. The manufacturers would find a 

more normal marketing procedures a larger 

potential volume, and the ability to esti¬ 

mate sore readily the value of new develop¬ 

ments. 

Building regalatlone as now formulated 

tend to hamper production and increase con¬ 

struction cost s principally by specifying 
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requirements higher than necessary for safety 

and health, thereby requiring the use of 

more matexdal, more expensive materials, and 

costlier methods« 

Architects, engineers, and .manufacturers 

have realised the fallacy in many of the 

code lass and did something about it in 

November, 1949, fhe Building Officials of 

America Conference in Washington adopted a 

policy to publish a new basic building code. 

This code was to be the climax of four years 

of research in the field. It was to include 

not only specifications but also the per¬ 

formance of many materials, 

‘fhe significance of the code is that 

it would not bind any communities to its 

use, but it would set an approved standard 

to which they could adhere. An indication 

of its use nationally was the attendance of 

representatives of 80;® of the nation is pop¬ 

ulation » 

if the cities and towns all over the 

country would adopt this one code, then we 
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would have a more uniform standard of con¬ 

struction through the elimination of the 

now 2,500 separate codes throughout the 

country* Since the code would include per¬ 

formance of new materials, it would allow 

architects to include contemporary methods 

of construction* if this policy is adopted 

and meetings are held perhaps two a year to 

acknowledge the performance of new materials, 

then this could be marked as a significant 

step In keeping our building industry in 

step with modern developments* 
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America is now in the midst of a build¬ 

ing boom such as has never been equalled be¬ 

fore. would it not seem reasonable that con¬ 

struction costs should be lowered as the 

result of such an increase in construction? 

But this is not true. The cost of construc¬ 

tion has risen to such an extent since World 

War II that it is no longer feasible to use 

what are now antiquated construction methods 

and materials* It does seem ridiculous that 

in the case of an industry such as the con¬ 

struction industry—which is presumably pro¬ 

gressive—a reliance on the labor-devouring 

methods of an earlier period has continued in 

vogue and has been responsible, to a consid¬ 

erable extent, for the rapid rise* of construe - 

tion costs* This should not be and would not 

be if architects would attempt to eliminate 

labor consuming methods of construction* 

There are various reasons why mater¬ 

ials expressing the industrialized age 

should be used in architecture. These ma¬ 

terials can be used in manners which ©re 

quicker and cheaper to provide shelter 

against the destructive forces of nature 

and of mankind which are weather, fire, and 
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intruders# Materials should be used to 

provide for cleanliness., sanitation, and 

healthful living* Materials should be 

used that can reduce labor and maintenance 

to a minimum* Materials when properly em¬ 

placed can give a man a feeling of beauty, 

they can enrich his soul with the charm of 

sincere architecture much like melodious 

harmony can lift a man from the depths of 

a darkened moment* These materials can be 

selected by their performance per pound, 

industry las produced such materials* Let 

us than use them to their fullest advantageJ 

and forego the costly labor consuming mater¬ 

ials of the past* With the industrializa¬ 

tion of architecture, more homes, commercial 

and industrial, educational, and recrea¬ 

tional buildings will be erected by those 

who cannot meet today’s outrageous costs. 

Our civilization can well benefit if we 

acknowledge and use the materials produced 

by our advanced industries* Such materials 
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as sheet aluminum, sheet steel, c sheet. 

copper, plastic, glass, corneato board, 

corrugated asbestos, and lightweight ce¬ 

ments should be utilized. 

One of the finest methods of "enlight- 

eningf! functional building is through the 

medium of the exterior wall. For century 

after century buildings had to be erected 

board by board and ultimately brick by 

brick® This procedure was fine a hundred 

years ago when skilled craftsmen could be 

ted fox-* a few pennies. Besides this, there 

was no ohher means of construction avail¬ 

able , 

Today we have hundreds of construction 

shortcuts developed through the industrial¬ 

ised age, h©tls make use of them, Perhaps 

one of the more recent industrialised con¬ 

struction systems is that of the light 

curtain well. Various architects and in¬ 

dustrial-wise manufacturers of metals have 
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been experimenting with lightweight metal 

wallbuilding extensively since the time of 

World. %r XI* H* H* Robertson Corporation, 

Detroit?Steel Products company, and the 

Aluminum Company of America are some of the 

manufacturers ?/ho have been leaders in this 

investigation for a number of years* Re¬ 

strictive trade and labor practices and 

the restrictive building codes have been 

a large hindrance to the development of 

this curtain wall* Architect William 

Lescazo and Robert Davison (building re¬ 

searcher) were instrumental in developing 

a metal clad insulating wall that was ap¬ 

plicable to many types of buildings* The 

metal clad siding panel would have to be 

applicable to many various openings and 

ceiling heights, yet standard enough to 

build in a prefabricated manner which would 

be convenient for manufacturing* 

These metal panels encircle a building 

two to a floor. The lower pane is attached 

to a spandrel beam (either steel or concrete)* 
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The upper strip can be used either as a 

solid panel or a window*. This is most 

practical since the system is now Indepen¬ 

dent of columns* 

The designers felt that this horizon¬ 

tal metal clad skin was much more practical 

in application than a vertical skin* 

Let's look at the practical aspect of 

this wall as compared with a wall built of 

brick backed with masonry* The panel would 

be 4* 4” square* hence we would have one 

unit which would replace 115 masonry units 

{the number of masonry units usually re¬ 

quired to enclose such an area). The com¬ 

pleted aendv/ich panel made of either sheets 

of stainless steel, aluminum or copper and 

insulated with either glass, asbestos-cement 

or a material such as vermlculafce concrete, 

would weigh approximately 825 pounds. 

This is a large saving in weight over the 

2700 pounds which a solid brick wall this 

size would weigh* The new panel is 5 1/2” 

thick and the old solid brick walls would 
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be 17"« The building owner would find 

himself with about 9 l/2!1 more of rental 

space around the whole perimeter of the 

building« The MKM factor of fills wall 

would be *12 which Is twice as favorable 

as the old style brick and furred plaster 

system* The transverse and wind load re¬ 

straint are much higher than the restraint 

of any masonry wall* At the time of this 

design, the use of such a panel would save 

spi>roxiraately 92 cents per square foot* 

These figures are undoubtedly variable* 

let's look at other features* The 

insulating material could be designed so as 

to give a four hour fire rating* In erec¬ 

tion no exterior scaffolding would be nec¬ 

essary* The time of erection is much 

faster* The maintenance of exterior walls 

would be negligible since no pointing or 

painting would be necessary. If an area 

is damaged, it could be easily replaced* 

This system of lightweight exterior 

panel construction could prove to be some 
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thing revolutionary in the comatraction In¬ 

dus try a Undoubtedly there are many bugs in 

this system which would have to be ironed 

out» It can be done with proper industrial¬ 

isation by the architect and builder.*' 

Many technical problems have arisen 

especially with metal £>anels because of 

their impervious quality* One of the fore¬ 

most problems is the f Diming of condensation 

on the interior walls. ‘This problem is 

relatively simple in porous walls of brick 

for example. The problems of expansion and 

contraction, of moisture penetration, and 

of methods of erection are among the most 

important problems arising in connection 

with this type of construction. 

Engineers have discovered: that conden¬ 

sation can be impeded in the winter by a 

vapor impervious barrier which would be 

placed nearest the low pressure area on the 

®Pa.ets taken from the article ,if3?he Curtain 
toll,” Architectural Forum, May, 1947, 
p. 97, 
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Inside. With the increased amounts of air 

conditioning present in buildings today, 

the problem then arises as to what should 

be done about summer cooling when the warm 

side of the wall becomes the cold side. 

Yarious panel fabricators have attempted to 

solve this problem by placing a vapor imper¬ 

vious barrier in the center of the panel 

and placing layers of insulation on either 

side, in this solution the outer layer of 

insulation is assumed to function with full 

efficiency in the winter while the inner 

layer is relied on to slow down the rate 

of heat transfer in the summer. Another 

solution is to place the insulation mater¬ 

ial in the center which is surrounded on 

either side by a vapor impervious barrier. 

However, a puncture of either of the vapor- 

barriers would cause ; condensation to be 

trapped u between the barriers, ferhaps 

a solution to this problem is to have a 

wall that actually breathes. That is, the 

panels would be so joined as to allow air 

....21 



-THE A*LUMI UUM C&. Of*- /^MdE-lCA 
P 1*1^1<iH E-O «£> W^LU F>/iNEL SN/HIC.H 1^> F/^C-EL P 
WITH Ei F5f5EO C4>*T ^L-U WlNDM AKiP f^PLTTti^ 
TO

T
"E<£ITIC£I1 AMC'LE ST'PPE^EKJ - IT 

i< ra^Ci^ttP W'TH IH^ OF x» 
D IATO *v*/iO. C.6# O Ul>Mlljl)M 
FOIL' CEM^HTUP TO m-UP WITH BrroMikjoo* 
CtMElN7" PfLOVIQC.^ c f$&E!Z_IE.E-, 



to pass without any barrier thereby blocking 

any condensation. 

Another problem which must be considered 

in panel construction is moisture penetra¬ 

tion* Of course, with an impervious panel 

such as metal we find little need, for con¬ 

cern. If we use a panel which is made of a 

porous substance such as a cement base or 

plywood then we should concern ourselves with 

this problem* Recently engineers have de¬ 

vised the theory that moisture penetration 

is due to a replacement of air. ifaen the 

wind blows against an exterior wall on the 

high pressure side, some pressure is bound 

to seep into the porous wall and seek a na¬ 

tural outlet on the low pressure side or 

interior wall® This air which is drawn 

through the wall has to be replaced by sir 

to equalise the pressure In the center of 

the wall. During rain storms this wind 

carries rain water into the via 11 which then 

causes leaks. 

A simple means of counteracting this 

problem of leaks is to provide sufficient 

» 
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space behind the exterior surface to allow 

for equalizing the pressure, if the pres¬ 

sure in the center of the wall is nearly 

equal to that of the exterior pressure, then 

there should be no moisture penetration. 

However, it is necessary to allow for ample 

coping on top of the wall or at the window 

sills to prevent excess water from entering 

the wall. Seep holes should be placed at 

the bottom of the wall to allow all excess 

water to gravitate out the bottom in case 

the theory of suction for ventilation does 

not work. 

In the building industry* non-ferrous 

metals are the youngest. The use of non- 

ferrous metals for the external facing of 

buildings is relatively new* Aluminum* the 

most common of non-ferrous metals, has been 

produced for approximately one hundred 

years. It was not until the early part of 
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the twentieth century that aliminum could 

be produced with the strength necessary 

for building needs. The need for a light¬ 

weight material of high tensile value such 

as aluminum has been developed chiefly for 

the airplane industry. Consequently the 

building industry has taken advantage of 

this material to put it to practical use 

as an exterior facing. Aluminum can be 

produced to reach a tensile strength of 

forty tons per square foot. The low module of 

elasticity of aluminum allows the metal to 

bend very easily. On the other hand, this 

low module of elasticity Is a definite ad¬ 

vantage for the withstanding of impact loads. 

There are certain other qualities of which 

the architect should be aware. The thermal 

expansion of aluminum varies from .0000114 

to 0.0000128 inches per degree Fahrenheit 

which is approximately twice the expansion 

of steel, fhermal expansion must be con¬ 

sidered in its relation to the hehavior of 

large structures. 
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The basic advantages of aluminum to be 

used as an exterior wall facing are the 

followingj 

1. Aluminum weighs approximately one-third 
as much as most other commonly used metals 
(composing equal volume)® 

2® Aluminum withstands the weather and the 
attack of many gases present in industrial 
areas making It most valuable for exterior 
construction. Ko corrosion whatever. 

3. Aluminum alloys can be developed to 
high strength® 

4® Aluminum can be fabricated to most any 
shape and assembled by ordinary metal 
working methods* 

5® Attractive finishes can be given alumi¬ 
num which will provide the architect with 
many unusual and beautiful effects. 

6..'there explosive dust or gases are pre¬ 
sent, •the property of aluminum is of spe¬ 
cial importance* There is no sparking of 
aluminum to contribute to explosion ha- 
sards* 

7. suitably treated, aluminum reflects as 
much as 85)1 of the visible light rays fall¬ 
ing on it. 

8. The maintenance of aluminum today is 
negligible 

in order to meet the requirements of 

building codes it is essential for aluminum 

’“Taken from Alcoa Aluminum in Architecture 
(Pittsburgh, Pa *nTd'.'l’T’p* 2® 
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wall facing to bo hacked with a tutorial 

with insulating characteristics * 

Manufacturers such as M« H* Robertson 

Company and %fcrolfc Steel products company 

have developed such a well facing* The 

panels developed by the 1* H* Robertson 

Company consist of flat and fluted aluminum 

plates enclosing 1 1/2® {dr more} of insula¬ 

tion* These panels are manufactured in 

standard 2* 0° widths with interlocking side 

lips that form a tight joint* 

The erection of such panels has added 

such needed speed and simplification in 

building construction* fan©led materials 

of this nature are characteristic of the 

beauty and practicality which can be derived 

from the usage of industrialised products 

in contemporary architecture. 

The use of glass as a lightweight 

building material has increased greatly in 
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recent years* Buildings such as the United, 

nations Secretariat; the BsllucM's Equitable 

Life Insurance Building; Skidmore, Owens, 

and Merril*a Lever Bouse; and the lake 

Shore Apartments by Hies., van derr Rohe, have 

become inspirations to architects sfoo are 

now advocating a thin glass facade* 

This trend has also been devised to 
circumvent 
:c/t the code law requirements of many cities* 

Many codes still require the use of 8~12n 

of masonry backing material to bo used for 

every outside wall in multi-storied construc¬ 

tions* However, they allow as much window 

space aa can possibly be incorporated in the 

design. This 1/4 or 1/2 inch of glass is 

much cheaper in installation and initial 

cost than the old type of thick masonry con¬ 

struction* 

Glass is a lso be tog used a s a light¬ 

weight Insulation material* It is commonly 

called foam glass by the building industry* . 

Foam glass Is made In blocks 12° x 10° x 6 n 
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and can be used on walls, floors and ceil¬ 

ings as © heat insulating, lightweight sa¬ 

te rial* Foam glass is especially ©pplicablea 

to roof insulation and thin wall insulation 

because of its light characteristic and its 

high thermal insulation efficiency* Its 

use is particularly advantageous where pre¬ 

cision control of temperature or humidity 

is an essential factor* At the present 

time the price is at a point which is rela¬ 

tively high in comparison with other insu¬ 

lating materials * However, if foam glasses used 

in large quantities, it could be made eco¬ 

nomically attractive to the building indus- 

tiy. 

Data on foam glass. 

Weight 10*5 lbs per cubic 
foot 

sion 
Specific heat 

Crushing strength 

Conductivity at 70°F 

Conductivity at 300°? 

Coefficient of ©xp&n- 

(°F}0,16 to 0*19 

150#/aq/inch 
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Modulus of rupture 

Absorption (24 hrs 

90#/sq.inch 

•4% by vol., 2% |?y 
immersion) wt., sj.1 at sur¬ 

faces 

This glass can be used as an insulation 

material in mat form* Usually these mats 

are about one-inch thick and 10-15 yards long 

and 5-4 feet in width. They can be applied 

in a similar manner as other wall insulation. 

This type of an insulation is commonly known 

as fiber glass. It has a lighter weight 

than foam glass (3 pounds per cubic foot)' 

but does not have the strength of the 

blocked forms of the foam glass. 

Another use of glass in lightweight 

construction is the use of thermolux glass. 

This consists of thin glass fibers which 

are emplaced between two ordinary sheets of 

glass. The sheets are pressed together and 

the ends are sealed by an adhesive ponding. 

This intermediate layer of fiber glass 

forms a diffusing medium. It also provides 

for thermal insulation thereby eliminating 

"iCric de Mare", "New ways of Building," 
London Architectural Press, p. 25. 
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heat and sunlight in the summer and reducing 

heat losses in the winter. 

This glass is not transparent but it 

is translucent enough to allow ample illumina 

tion. Therefore it is particularly appli¬ 

cable to usage in areas where privacy is 

appreciated and yet ample amount of light 

is also needed. 

The use of thermolux glass is quite 

appropriate for constructing buildings with 

lightweightness in mind. A designer with 

initiative could use this material intelli¬ 

gently as a translucent roofing and siding 

and at the same time achieve effects that 

would be expressive of our industrialized 

civilization. 

Whenever plate glass is used for ver¬ 

tical or horizontal exterior enclosure ma¬ 

terial, three vital problems always confront 

the architect. In the first place, the 

architect should consider the amount of 

heat which will be lost through a thin 

sheeting of glass. In the second place, 
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the thinness of plate glass will allow ex¬ 

cessive amounts of noise to penetrate. In 

the third place, excessive amounts of con¬ 

densation will form on the windows due to 

temperature variances between the outside 

and the inside. 

It is commonly known that the tendency 

in design today is to allow for larger .glazed- 

areas, Glass companies realized this and 

of course were pleased with the frequent a- 

mounts of glass which were being incorporated 

in contemporary construction. However, with 

these three problems of heat loss, excessive 

noise, and condensation, the question -then 

arose as to how to use glass and yet minimize 

its deficiencies. It seems that the most 

feasible solution would be one which is 

similar to that of panel construction. A 

dead air space should be incorporated to 

keep the exterior and interior temperature 

differences from causing condensation, to 

reduce noise, and at the same time to reduce 

the heat loss. 

Glass concerns have developed a window 
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panel which la known as double glaring* Two 

panes of glass 1/4-3/4 inch apart would be 

hermetically sealed to prevent any moisture 

from seeping into the space between the two 

glasses# The glass has to be sufficiently 

strong to withstand the change in air pres¬ 

sure which is caused by the sealing process# 

The high cost of double glazing is expected 

to be balanced in a period of years due to 

the amount of reduction of heat loss. Be¬ 

sides this* no condensation will ever form 

on the inner pane anil the heat loss through 

the glass area will be equivalent to no 

more than that of a 9n masonry wall. The 

Introduction of the double glazed glass 

wall has contributed to the advancement of 

our lightweight construction era. 

Glass blocks and toughened plate glass 

have also been incorporated into modern con¬ 

struction methods. The former does cot ap¬ 

peal to me as a material which should be 

included in any "enlightening” architecture 

since it is made in such small modules and 
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has to be ©enlaced with a mortar by hard Is 

much the same fashion as is the case of 

brick laying. 

Glass, although known almost from the " 

beginning of recorded history, is a mater- 

ial whose usage and beauty should be employed 

to its fullest extent by architects to em¬ 

phasize the nature of modern structures. 

Another product of the industrial age 

which can be used readily in lightweight con¬ 

struction is cemesto board. Cemesto board! 

is available in units four feet wide and in 

varying lengths up to twelve feet. It con4 

sists of cane fibre installation board whidh 

is sandwiched between two sheets of asbestos 

cement boards. It sraries in thickness from 

11/16 inch to two inches. It is especially 

applicable to the erection of exterior and 

interior partitions and roof decking. This 

material can be used favorably in conditions 

where the temperature is apt to rise up to 

\ 
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200 degrees Fahrenheit. The completed board 

is not fireproof but only fire retardent. 

The asbestos board itself, however, is fire¬ 

proof. When used as an exterior wall the 

board does not have to be painted, The board 

weighs from three to five and one-haIf pounds 

per square foot and can easily be erected by 

one man. It has an overall heat transmission 

coefficient of .38-.19 depending upon the 

thickness of the board. The board has a fair 

strength and can be used on exterior walla 

designed to withstand up to thirty pound£j/sq. in. 

wind load. Thesdesigner usually places the 

board at four fset on centers. Perhaps one 

of its favorable characteristics is Its easb 

of application. The board can be applied in 

large sheets as already indicated and can be 

fastened to wooden studs either by nailing or 

by a new method which shoots rivets through 

the board and into the studs by means of a 

gun. It can be easily attached to steel back¬ 

ing by bolts and all joints can be covered 

with cement asbestos battens which form an 
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extremely tight waterproof connection* The 

material is extremely applicable to industrial- 

type structures because if its large module, 

ease of application, and initial low cost* 

The aesthetic beauty of this material 

cannot compare with such industrial materials 

as sheet metal, plastics, and glass; however, 

it definitely has a place in inexpensive struc¬ 

tures. 1 imagine manufacturers can continue 

experiments with materials such as ceaeato 

board until they have produced an industrial¬ 

ized material not only fireproof, thin, and 

in large modules, but also of a pleasing ap¬ 

pearance . 

A manufactured siding material that has 

been used extensively in building is corrugated 

asbestos. It is similar in character!toic ;; 

ceaeato board in that it requires no painting. 

jQtherifayorable characteristics are that it is 

rust proof and acid proof, and completely fire¬ 

proof* Most corrugated asbestos cement sidings 
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are manufactured to be composed of 85$ port- 

land cement arid about 15$ asbestos fibre* 

These sheets come in widths of 42 inches and 

are manufactured up to twelve feet long* The 

average sheet will weigh approximately three 

and three-quarters pounds per square foot* 

According to this figure, the largest sheet 

twelve feet in .'.length would weigh about fifty 

pounds. S*e can see the number of advantages 

to a product of this sort If a single man 

were employed to erect a wall. The aianufac- . 

turers feel the best method of.fastening such 

a material would be by means of bolts and 

screws. This sheet itself is three-eighths 

inch thick so that it would take a small bolt 

to hold it in place* 

Many people dislike the appearance of 

such a material because of its industrial and 

inexpensive look* Such materials,, therefore, 

should be displayed to the public in better 

designed structures. Personally, 1 feel that 

corrugation is a fine way of eliminating the 

monotony of a plain surface wall. For example, 
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vertical boards and batten appear to have more 

texture than a plain flush boarded wall. In 

the same way corrugated asbestos enhances a 

wall with its rhythmical design. I foresee a 

material of this sort, perhaps a little 

thicker, more attractively finished, with sim¬ 

pler head, jamb, and sill connections, that 

will replace many of our wooden sidings today. 

Sheet steel siding was being used in 

large quantities for industrial, commercial, 

and residential structures up until the present 

shortage, Herhaps its only quality which has 

proven disadvantageous is its inability to 

withstand rusting. However, with proper 

rust-inhibitive painting and galvanizing this 

problem can be minimized, ’i'he usual sheet 

metal siting with an iron base weighs approxi¬ 

mately four pounds per dquare foot with a 

thickness of twenty gauge. It can be easily 

handled by one man for the sheets come in 

ribbed form in sizes that average two feet 
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In width and eight feet in length. However, 

these panels are available In a multiplicity 

of sizes since they are being manufactured by 

numsrous concerns. The erection is rather 

simple since most of the joints either lap or 

are of i|ale and female type connection. It 

is easier to construct a building of a mater¬ 

ial whose structural and metallurgical prop¬ 

erties do not vary. It is to the advantage 

of the architect to use materials ouch as 

sheet metals whose properties are constant. 

This is a characteristic of the applicability 

of all industrial material. 

Sheet steel has numerous advantages to 

give to architecture* Perhaps one of its best 

characteristics is its strength to weight ratio. 

It is vermin proof, fireproof, splinter proof, 

and moisture proof. Sheet steel can be easily 

fabricated In the shop and adapted to modular 

construction which should characterize pre¬ 

sent day building. It is inherently long-lived 

with a relatively low maintenance cost. Such 

a material is available in a wider range of 



forms than most other material and x>®rhaps of 

most importance is its adaptability to meet 

any purpose. Any building using a facade con~ 

sisting of a steel panel with lightweight in¬ 

stallation backing would be reducing the 

weight of the wall from 100 to 150 pounds per 

dubic foot (masonry wall) to not more than 

ten pounds per nqubic foot. The savings in 

weight, time, and performance are innumerable. 

Given proper consideration in aesthetics, 

I am sure steel paneling can be incorporated 

into architecture with the same pride and per¬ 

formance that stone and brick work gave to the 

traditionalist. To be used more freely in 

structures, the advantages of sheet steel 

should be given proper consideration by arch¬ 

itects. When more emphasis is given to the 

possibilities of such scientifically developed 

material, then the proper place for industrial¬ 

ized materials will be found. 

Plastics are nothing new to mankind, but 

the development of plastics which can be used 
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In buildings is something recent. Amino 

plastics such as we are familiar with today 

were not developed until the 1920’s and were 

not used extensively until late in the 30* s. 

Since this time, manufacturers have developed 

colorful plastics which can be used in build¬ 

ing. Plastic is perhaps one of the most un¬ 

used Industrialized products in construction 

because of its low tensile': and_ compressive 

strength, it is therefore realized that be¬ 

cause of its characteristics it will probably 

never take the place of materials such as 

wood, metals, and concretes. However, 1 be¬ 

lieve plastics have found a useful place in 

architecture. Plastics do have a very high 

quality as an insulating material and we will 

undoubtedly see them used more and more in 

this capacity. Personally, I feel that plas¬ 

tics will take a great share in the replacement 

of glass when they can be used as interior and 

exterior non-bearing walls. 

Perhaps one of the most practical plas¬ 

tics developed for use as a building material 

has been produced by the Alsynite Company of 
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California. They have developed a translu¬ 

cent plastic of various colors which can be 

obtained in flat or corrugated sheets, then 

purchased in large units, it is felt that 50$ 

of the cost of glass can be eliminated. The or¬ 

dinary sheet of alsynlte weighs approximately 

eight ounces per square foot, Perhaps some 

of its most interesting qualities are its 

permanent and shatterproof characteristics. 

The greatest advantage of plastic over 

glass is the manner in which it can be in¬ 

stalled, It can be sawed and nailed much 

like a piece of wood. It is indeed a mater¬ 

ial the use of which is relatively unexplored 

in the building Industry and will be used 

more and more by architects who will be seek¬ 

ing the effects of translucent materials 

which can be constructed easily and cheaply. 

A lightweight siding which has been used 

quite X'requently in commercial, industrial, 

and some residential architecture is corruga¬ 

ted galbestoe, nGalbestos” is the trade name. 
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This siding or roofing is made of sheets 

thirty-three inches wide running into lengths 

up to twelve feet* Galbestos is composed of 

steel metallic alloy adhesive, asphalt im** 

pregnated asbestos felt, and a factory applied 

sealed coating* 

In buildings of an industrial nature Qal- 

bestos can be used without any backing because 

of its fireproof quality. It has a conduc¬ 

tivity factor of .85 BTU which ranks rela¬ 

tively low for any prefabricated material with 

no backing. Of course, with a vermiculate or 

fiber glass backing the fireproof rating would 

rise considerably- higher. 

The material is particularly attractive 

when used in its natural shades. The most 

common shades are a maroon and a black finish. 

One of the most attractive industrial build¬ 

ings that I have ever seen was an addition to 

the Grouse-Hinds factory in Syracuse, New 

York, which was designed by the office of 

George H. Keteham. The architects employed 

a deep maroon .Galbestos throughout and used 

aluminum industrial windows. The deep maroon 
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appeared black to the naked eye and since it 

was trigamed in aluminum, it was indeed a 

building of beauty. 

Recently architects have used this panel¬ 

ing for home architecture. True, it is more 

applicable to industrial buildings, but it has 

been used with considerable sophistication in 

small homes and commercial buildings. In us¬ 

ing a corrugated material of this sort In 

smaller buildings, I believe it is necessary 

to study the proportions of vertical to hori¬ 

zontal in order to achieve an effect that is 

pleasing to one’s sense of beauty. 

Plywood,is being used extensively in 

smaller buildings as an exterior surface. This 

is a specially prepared type of plywood which 

is bonded with phenon-resin glue that Is water 

resistant. This plywood Is exposed to severe 

weather and moisture conditions. It is there¬ 

fore necessary to specify the special water¬ 

proof exterior plywood In order for the panel 

to withstand buckling and shrinking. 
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Recently the Por e s t; Pr od uc t s Laboratory 

in Madison, Wisconsin ; . developed a panel 

two inches thic^ covered with aluminum facing. 

Many wooden sandwich panels are also being 

produced today which are covered with plastic 

facings that are more adaptable to weather- 

proof construction. 

It seems only sensible that the construc¬ 

tion industry should adopt this system of 

sandwich panel construction after it had been 
\ 

originally adopted by the airplane*; industry. 

For use in aircraft, sandwich construction can 

be defined as any panel construction of three 

or more plies having thin, dense, high-strength 

sheets (usually Douglas fir) separated by a 

lightweight core capable of carrying sufficient 

shear -stress to develop a highly strengthened 

facing material. The adoption of the aircraft- 

type sandwich construction promises to be an 

evolution in smaller construction. Since the 

high stresses which are of more importance in 

airplane construction can be eliminated in 

building construction, it therefore seems 
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feasible that the price will be reduced with 

quality to meet the requirements of the con¬ 

struction industry. 

Perhaps one of the biggest drawbacks in, 

plywood panels is its inability to meet fire- 

rating requirements. However, today engin¬ 

eers are experimenting with various non-com¬ 

bustible finishes which will be able to 

provide a maximum of fireproof protection* 

Various systems have been developed to 

restrict fire hazards. One method is to im¬ 

pregnate the wood with a fire retarding solu¬ 

tion. 'Phis has proven more effective than 

the usual system of painting the wood with 

fire retarding paints. Some of the paints 

are based with sodium silicate (water-glass), 

linseed oil-based paints, methyl-cellulose 

preparations, synthetic-resin formulations, 

casein, whitewash paints, magnesium oxychlo¬ 

ride, oxysulfate coatings and water insoluble 

fire-retarding preparations, with the use 

of such preparations, fire cannot be completely 

biiMftated but it can be retarded. 
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Below are some of the aging teats that 

the -^orost Products Laboratory conducted on 

plywoods 

I* Immersed in water at 212°F for ono 
hour* 

2* Sprayed with wet steam at 194°~200° 
■ for three hours* 

3. Stored in 10° for twenty hours* 

4* Boated in dry air at 212° for three 
hours* 

3* Heated in dry air at 812° for eight¬ 
een hours.'* 

These tests show the amount of exposure that 

plywood can withstand and yet remain in usable 

condition* 

Plywood is commonly available in 4* x 8* 

panels from 7/16 0 to 1 1/4" thick, making It 

adaptable to shipping and prefabrication* 

These panels ©re particularly suitable to the 

facing of smaller buildings because of their 

adaptability to various sizes and their avail¬ 

ability in various typo surfaces* 

It seems that the U*S* Department of 

Agriculture has recognized the development of 

^"Sandwich Panels Test for the Small House," 
Architectural Beview. April, 1948, p« 151* 
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lightweight prefabricated unite for construc¬ 

tion and Is doing vast research to adapt the 

us© of wooden products to lightweight con¬ 

struction. In plywood, Industry has found a 

product that will eliminate many useless man 

hours and truly ‘’enlighten1* many construction 

operations* 

Copper is another sheet metal which is 

adequately adaptable to exterior paneling* 

For many years now architects have specified 

copper flashings on numerous structures* Sven 

though the cost of copper might be slightly 

higher then other sheet metal products, it 

would seem thet this non-corrosive metal in¬ 

corporated in a panel form would save consid¬ 

erably in maintenance cost* The greenish tint 

which forms on the exterior seems to enhance 

the beauty of the aging material. In a compe¬ 

titive market such as we have here in the 

United States, there is no reason why the 

price of copper sheeting cannot be reduced 

sufficiently to compete with other siding 
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materials 

Copper, like aluminum and sheet steel, 

can contribute numerous advantages in initial 

cost and maintenance, and ease of construction. 

When buildings are designed to utilize these 

metals for their own characteristics, then an 

aesthetic impression will be- created. It is 

up to the architects to awaken the public to 

the value of ^enlightening18 materials. Musi¬ 

cians do not rely completely on the songs of 

the old masters, painters incorporate new 

trends. Artists are always seeking new means 

of expressing themselves. They use the culture 

of the past for background and guidance. So 

the architect should learn and understand the 

materials of past ages, and then enhance their 

use by the newest materials available to the 

fullest advantage. 

Just what material can we say contributes 

most to the building of lightweight building 

types? Aggregates of a lighter weight have 

allowed buildings of high fireproof ratings to 
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be erected with less material and jet pro¬ 

ducing the same quality of building* 

We note here some of the properties of 

lightweight aggregates* All lightweight ag¬ 

gregates are produced by processing various 

types of expanded clays* These clays are 

usually structurally strong and have a cellu¬ 

lar characteristic usually vitreous and 

chemically inert and with Inherent fire re- 

slstent quality* Most of the aggregates are 

of a low thermal conductivity which is gradu¬ 

ally becoming one of the main factors for 

savings in heating and ventilating coats* These 

aggregates are vermin proof, another factor 

which is considered excellent especially in a 

semi-tropical climate* 

There are two properties of expanded blay 

aggregates that are especially favorable for 

their application in the building industry? 

weight and fireproofness* The average weight 

of structural concrete Is 150 pounds per cubic 

foot* The weight of concrete mix with a light¬ 

weight aggregate varies between 25-30 pounds 
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per cubic foot* This shows a substantial sav- 

ing in the dead load of any type of construe- 

tion* 

The thermal conductivity is approximately 

one-sixth that of sand and gravel concrete* 

This property alone is valuable enough in the 

fireproofing of a structure* The significance 

of this is that less concrete or fireproof 

plaster need be used, to protect a building* 

This would not only eliminate walls and col¬ 

umns of enormous thickness and give the owner 

more floor space9 but it would also diminish 

the dead load sufficiently to reduce the sis® 

of the columns, beams, footings, and founda¬ 

tion walls* 

Fireproofing which uses a plaster of ver¬ 

ticals te would also tend to give a substantial 

saving,for a considerable amount of form work 

would bo eliminated by specifying a plaster 

of veraiiculafce type which has a fire rating 

of two-four hours depending upon the plaster 

thickness* It is necessary to realise these 

advantages when one is designing a. building 

with "cost-quality conscious" clients in mind* 



The mo-con cellular concrete is a light¬ 

weight building ioaterial completely new to 

the building industry. The mo-con cellular 

concrete is a lightweight building material'' 

of constant uniformity and structural prop¬ 

erties prepared from Portland cement* mater 

and chemicals of mineral origin- Perhaps its 

outstanding physical property is its ability 

to expand two and one-quarter times its actual 

size when poured in place- This lightweight 

concrete is prepared on the job as a liquid 

slurry which is mixed in a Thermo-con gener¬ 

ator, especially built by Higgins Resources* 

Inc*, -which has patented the process* The 

building forms are specially constructed of 

plywood to be used in a modular fashion for 

speed of erection* 

One of the better features of thermo-con 

is that it allows plumbing and electrical con¬ 

duits to be installed before the form is cast* 

After the panel is formed, the lightweight 

concrete Is emplaced easily with a hose* From 

twenty to twenty-five minutes after the thermo- 

con lias been poured it will take its final form 
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with an average conjprassive strength of 500 

pounds per square Inch after about twenty- 

eight days, oh© finished material is composed 

of countless very small and uniformly sized 

spherical cells. The chemical ingredients 

act toward the concrete much like yeast does 

in causing dough to rise* The concrete in 

its solidified form weighs forty-three pounds 

per cubic foot, or approximately one-third 

the weight of rock concrete. 

There are many other advantageous quali¬ 

ties of thermo-con. Pittsburgh Testing labor¬ 

atories have proved it to be far superior to 

other masonry products in transverse bending 

and impact shock. For this reason it has been 

recommended to builders in areas where seismic 

conditions are prevalent. 

The porous physical state of thermo-con 

makes it quite usable for nailing and acting 

as a sound deadener. It has a ®K,f rating of 

1.4 BTU/hr/sq.ftt/per inch thickness per degree 

of Fahrenheit. This alone would make this ma¬ 

terial quite applicable to fireproof type con¬ 

struction and any construction which needs 
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high insulation value® 

At recant tests in the Underwriters* 

Lab (Chicago), this material withstood temp¬ 

eratures up to 2300 degrees Fahrenheit before 

disintegrating. On the other hand, extremely 

low amounts of cold transmission were noticed 

at 160 degrees below zero. This Is a remark¬ 

able quality for any such masonry material. 

The material can be finished with a spe¬ 

cial cement-based waterproofed material called 

Therma-Seal, It appears to be a lightweight 

concrete that will lend itself to high speed, 

mass production and low coat. Since it is 

relatively new to the construction industry, 

it should add some interesting construction 

developments.’5* 

wFacta taken from pamphlet on Thermo-Con, 
Higgins Resources, Inc., New Orleans, Loul- 
ana, n.d. 
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COST OF BARD, BOCK CGSCRKEB WALL VS. THBRMO-COK CBLUJL&R GQRCHETE IALL 
—    -r~7*               

/' "/ ‘ 

Wall Sfse - 8” thick x 10* high x 40*6!f long. 
Total Square Footage ~ 405 sq* ft. 
Total/Cubic Footage ~ 270 cu* ft* 
Total Cubic Yards - 10 cu* yards 

Bftgfc HOCK C01CRBTB 

All prices and labor costs shown are as or Oct* 9, 19503 Mew 
Orleans, la* Prices & labor costs shown are averages obtained 

./from 5 leading contractors in. Kew Orleans* 

ft BEADY MIX CONCRETE 
/ :rn'T' ■’ 

1   1
— 

L 10 cu. yds* it #12*50 cu* yd* #125*00 

LABOR -'Placing costs 

10 cu* yds* % # 5*00 cu* yd* 50*00 

LABOR ~ Forming costs 

405 sq* ft* wall J2# 810 sq. ft* forms 
810 sq* ft* x $*30 per contact foot 243*00 

MATERIAL - Forming Costs 

3-12 bd. ft* Reqd./contact foot of forms 
3*5 bd« ft. x $*103/bd. ft. raatl* 2 # .3675/contaet 

ft* material cost 

MXIMDM USES EXPLCTSD ~ 5 

1*3675 f 3 s #.1225 / contact ft* 
810 sq* ft* x f.l2B5 / contact ft. 99*23 

mimomma 

80#/cu* yd* x 10 cu* yds*- 800# Reinforcing 

MATL« COST ~ mxnmmim 

800#/'X:|*p6»per:.lb»..'v :U* 48*00 

LABOR PIACIBQ COSTS ~ RBIKF0RG1R0 

800# x #*05 per lb* 24*00 

#589*23 
Total cost per sq* ft* in place # 1*45    
Total cost per cu* ft* In place 2*18 
Total cost per cu* yd* in place 58.92 



THEKhO-COR CELLULAR CGRCBETE 

All prices and labor costa shown arc as of Qct. 9, 1950, 
Hew Orleans, La. 

Thermo-Con Admixture Batches Heqd. 13*475, say 13*5 

THBHHO-COH ADMIXTURE 

13*5 batches x #2*50 per batch 

PORTIA HD Gm&m . 

13*5 x 8 “ 108 sacks cement 
108 sacks x #1.25 per sack 

PIACim LABOR 

13*5 batches x §2.00 per batch 

LABOR » forming costs 

405 sq. ft* wall x 2 s aiO sq. ft* forms 
810 sq. ft* f 20 sq* ft* (erected foras/M.li. 

■ • = 40,5 M«H, 
40.5 M.H. x #2.00/k.H. * 

POBM AMORTISATION COSTS 

810 sq* -ft* X #*04 per contact foot- 

MATE* COSTS - REINFORCING 4" x 4n x 6/6 wire mesh 

972 sq. ft. aesh x #.04S5/aq. ft* 

| 33.75 

135.00 

27.00 

81.00 

32.40 

44.23 

#353.28 

Total cost per sq* ft. in place # .8725 
Total cost per cu. ft. in place 1.31 
Total cost per cu. yd. in place 35.34 



EE » CAP 

B&RO KQOK COUCHED TO 

Material Costs 

Placing Costs - labor 

Forming Costs - labor 

farming Costs - Material 

Forming Costs - Amortisation 

Reinforcing Costs - Material 

Reinforcing Costs ~ labor , 

Total cost per sq* ft* in place 

Total cost per cu» ft* in place 

Total cost per on* yd* in place 

THERMO-COM CELLULAR CGHCRETJ3 

mm ROSE 
CONCRETE 

TRERMO-COE 
CELL. COLCKSTE 

$ 125.00 # 135.00 
33.75 

50.00 27.00 

243.00 81.00 

99.23 

32.40 

48.00 44.23 

24.00 (in forming 
costs) 

|. 589.23 

# 1.45 # .8725 

2.18 1.31 

58.92 35.34 

pacta taken from pamphlet published by the Thermo-Con Corporation 
of Row Orleans, Louisiana* 



LSSCKIPTIOH 

Thickness 
of "U» 

METAL mxia Wall B.1VJ, 

cast aluminum 4" .15 

Cast Aluminum 2 hr. F.T.6&'" .38 

Sheet or Extr.Aluminum 4-jp .30 

Por cel. Enamel Steel 4^M .16 

Stainless steel 2” .16 

Stainless Steel 2 hr i*‘.T.4“ *22 

Gopher 7" .22 

Stainless Steel o. Concrete 4“ .12- 

Stainleas steel, Concrete 

Pace 
Material 
F. o.asite 

SLuxln 
Hardware Window 
Tor -attach. Head 3c 
or Fra tie Stll 

FACIA 

A 
t 

16.88 

16 . 88 

5.66 

8.44 

7.28 

7.28 

6,75 

3.38 

2.50 

2.50 

2.50 

2.50 

2.50 

2.50 

3.50 

2.00 

With Face 

n 9 

n it 

a u 

H » 

a m 

m a 

a « 

& Glass Sandwich 4" .12 3.38 2.00 a n 

GLASS WALL 

1/4 in. Wire Glass 2» 1.13 8.44 6.76 ... 

HASOKRY SLABS 

Reinf* Brick Masonry AXK 
—a .32 10.13 3.35 . 42.50 

Precast Concrete 4" .32 16.88 2.00 

2 in. Limestone 4« •32 13.50 3.35 2.50 

2 in. Granite 4s ,32 20.25 3.36 2.50 

2 in. Marble 4" .32 16.88 3.35 2,50 

23/2 in. Terra Cotta 6" .52 24.30 3.35 2.50 

MASORKY, METAL VEKEERS with 8" Bacic-up 

4 in. Face Brick 13” .34 3.38 — • ■ 5.25 

4 in. Granite veneer 13" .35 30. m —- 5.25 

4 in* Limestone Veneer 13“ .35 20.25 — 5.25 

4 in. Terra Cotta 13“ .28 20.25 5.25 

4 in. Cast Stone 13“ •35 10.13 — 3.26 

Cast Aluminum 13“ .30 16.88 ... 2.50 

Sheet or Lxtr .Aluminum 11“ •26 6.75 — 2.50 

Force1. Enamel Steel 11" .50 8.44 ..2 2.50 

Stainless Steel 9" • 19 7.28 2.30 

Erec¬ 
tion 

4.30 

4.39 

2.70 

2.70 

2*70 

2*70 

3*38 

3.38 

3*38 

6*06 

5.06 

6.75 

6.75 

6*75 

6.75 

6.75 

3.30 

6.75 

6.75 

6.75 

6.75 

4.39 

12.36 

% 

11*70 

4.13 

(1) includes plaster at ceiling at 23 cents per sq. ft* 
(2) light weight concrete 
(3) concrete sandwich 
(4) does not meet 2 hr- Fire test 
(5) does not meet 2 hr. fire test without furring, lath, and 

plaster. 

Taken from "Costs, thickness arid other properties of typical 
curtain Wi ll construction systems, broker; down by components," 
Architccturn 1 f'orum, March, 1950, pp. 86-87. 

Brices in all cases are pel* lineal foot of spandrel wall 
6 ft. 9 in. high. 

BACK-UP 
Subtotal Hmertml Steel 4”Cinder Stl.Reinf.Furring, Wafcerprf*“ Total Face in Insula¬ Inside Back 

Back-up 
for Lathing, Calking Cost 

Place tion Face Alum.Wall Plaster Das^pprf • 2 Hr.F.T. 
$ $ 1 I 6 t # 

27?Q2*4) 23.77 2.50 .75 — — — — 

23.77 — — 2.25 1.50 -— .71 27.73 

10.86 .30 —— 2.23 1.50 — —- 14.89 

13.64 2.03 4.05 — 2.08 .71 22.51<5> 

15.26^ 12.48 2.03 .75 — — mmmmmm — 

12.48 — O 11 HI 2.23 — tm mm mt .71 15.42 

13.63 ~ — 2.23 — — — 15.86 

8.76 — ~ 10.13 — — ,71 19.60 

8.76 2.03 — ww 11.25(3) 
— —» .71 22.75 

20.25 — — — 20.25^ 

2104 mum mm «... — ...... 2.OB 

HI 
O
 • 23.83 

25.63 — — — — 2.08 .71 28.42 

26.10 “ mm-mm mm — 9m mm mm 2.08 .71 28.89 

32.85 — mm mm 9m — 2.08 .71 35.64 

29.48    mmmmmm — 2.08 .71 32.27 

36.90 — 

8“ Block 

2.08 .71 39.69 

12.01 .30 ~ 2.88 — — 1.59 17.01 

42.38 .30 _ 2.88 “ 1.59 47.38 

32.25 •30 — 2.88 — 1159 37.25 

32.25 .30 2.88 — — U59 37.25 

20.13 .30 — 2.88 — -— .71 24.25 

32.77 —- 2.88 — .71 27.59 

11.61 —* — 2.38 «  mm mmm .71 16.43 

13.64 — -— 2.88 —~ mmmmmm .71 17.46 

14.21 «M»iW — 2.88 .71 18.03 



A 

Total Spandrel, Kent 
Cost Beam & Valua 

2hrw?.T. Column Coat 

D(3) 

Capital- Total 
Ized Heat Economic 
Loss Coat 

METAL FA&ELS $ $ $ $ 1 

Cast Aluminum 27*Q$(4> 10.00 13*33 .23 50.58 

Cast Aluminum 2 hr.F .T. 27.73 10.00 21.50 .59 60.30 

Sheet or Extr.Aluminum 14.89 10.00 15*00 •45 40.34 

forcel.Enamel Steel 22*51^' 10.00 13.33 *24 46.08 

Stainless Steel 15.26*4^ 10.00 6.67 .23 32.16 

Stainless Steel 2 hr •F.T. 15 *42 10*0 0 15.00 .33 40.75 

Copper 15.86 10.00 23*33 • 33 49*52 

Stainless ^teel&Conc. .19*60 10.00 13.33 .18 43.01 

Stainless Steel, Concrete 
k Class Sandwich 22.75 10.00 13.33 .18 46*26 

OLfcSS WALL 

2/4 in. Bire Glass 20*25 10.00 6.67 1.70 38.62 

MASohHY SLABS 

Eeinf.Brick Masonry 23*83 12.00 16.66 .48 52.97 

Frecast Concrete 28*42 12.00 13.33 .48 54*23 

2 in. Limestone 28*89 12.00 13.33 .48 54.70 

2 in. Granite 35*64 12.00 13.33 .48 61*45 

2 in. Marble 32.27 12.00 13*33 •48 58.08 

S|42 in. Terra Cotta 39.69 12.00 20.00 .48 72.17 

MASOlKf, METAL VLHEEKS with 8" 1 Back-up 

4 in. Face Brick 17.01 14.00 43.33 .51 74.85 

4 in* Granite Veneer 47.SB 14.00 43*33 •53 105.24 

4 in. Limestone veneer 37.25 14.00 43*33 .53 95.11 

4 in. Terra Cotta 37*25 14*00 43.33 .42 95.00 

4 in. Cast Stone 24.25 14.00 43.33 •53 82.15 

Cas t Aluminum 27.52 14.00 43.33 .45 05.37 

Sheet or Extr .Aluminum 15*43 14.00 36.66 .39 66.48 

forcel.hramel Steel 17.46 14,00 36.66 .45 67.57 

Stainless Steel 18.03 14.00 30.00 •29 62.32 

(1) Allowance is made lor the reduced co3t or the structural 
steel iv&mm In the case of the lighter walls* The figures used 
are oaeed on a 20-story building with 25 ft* column spacing- and 

H+ Ptr H?* fU ?r *al1 <*-« lighter i.ll.'tnd #14 lift# ft* for the heavier walls* 

(2) The "rental value cost® of each of the walls was computed as 
xpilows; the rental value of the floor space occupied by the wall 

■ ® taaen as *4 a aq,. ft. per year—a realistic current figure— ma fcals-*fe® capitalized by multiplying by 10 years, giving $40 
per sq. ft. as tre capitalised value of rentable space. On this 

tim f?6C* occupied by a 12 in. wan has & capitalized value 
*%**?,£er lln* t%*> space occupied by a wall 2 in. thick 0»ly #10# 

(5)^To show the effect of added heating costs, particularly in 
the case of the allMglass wall, an amount has been added to the 

cost of each of the walls corresponding to the average 
office building heating coat (in Kew fork city) for a ten year 
period using steam supplied frost a central source. 

(4) Does not meet 2 hr. fire test. 

(5) hoes not meet 2 hr. fire test without furring, lath, and 
pXidtoi1* 

Prices In all cases are per lineal foot of spandrel wall 6 ft. 
9 in. high. 

Taken from "Total Costs for conventional and Thin walls show 
06 Saving has gpoatsst effect on *economic cost** ^ 

Architectural Forum. March, 1250* p. 88* 



MATERIAL GEKERAL DATA DATA OK 4 IK 

Aggregates Concrete Mix 
Wt.per Cost per su.yd. & Comp* 
cu.ft. at points Strength per 

Wt. per 
cu. ft* 

lbs* 

Wt .per 
sq.ft, 
lbs. 

■""U" Fire" 
Factor Test 

Cost in place in wall 
(Incl. mortar or cement 
and reinforcing) (2) 
Blocks Slab 

Cinders 40-50 $1*50 to §3.00 
at source 

lc-2s-5ci or 
Ic-lOci 
1100 lbs. 

100-120 33-40 1.12 2 hr . Mat. .20 
Labor .20, . 
Reinf. .65 

$1.05 

Hone 

Expanded 40-60 to •■&£) lc-4.9 fines 100 25 .51 4 hr. Mat. .26 Hon e 
Slag at source —5.25 coarse Labor .20 

700 lbs. Reinf. .65 
#1.11 

Shale, sla te 40-60 #3.00 to $5.00 lc-3.4 fines 100 25 .75 4 hr. Mat. .27 Hone 
& Clay Base at source —5.4 coarse Labor .20 

1000 lbs. Reinf. .65 
§1.12 

Pumice 30-50 $1 to $4 at lc-14{3/8") 50 17 .23 4 hr. Mat. .34 Slab .85 
source 750 lbs. labor .20 Labor .40 

St.Louis | 7.50 lc-10 pumice Reinf. .65 #1.25 
Chicago 8.00 1000 lbs. 60 20 .34 ii.19 
Pitts* 11.00 
Hew York 12.50 

Dia tomite 28-40 §19 at source 1c-6(fines 55 18 
' 1 

.20 4 hr. Hone Slab 1.00 
St.Louis $27.00 up to 3/8") Labor .40 
Chicago 26.00 500/850 lbs. $1.40 
Pitts. 34.00 
Hew York 37.00 •T 

Perlite 5-20 Hew York $10.80 lc-7 to lc-12 55 18 .25 4 hr Ma t« »38 Slab .85 
Pitts. 12.00 (fines up to Labor .20 labor .40 
{approx.) 3/8") 40 13 .19 Reinf. .65 #1.25 

800/1200 lbs. §1.23 

Vermiculite 6-12 |9 to #12 at lc-4 240 lbs. 30 10 : .20 4 hr. As Concrete or p>laster 
various pts. lc-8 70 lbs. 82 7.4 *16 
in U.S. 

(1) Carloads of truckloads 
(2) Pittsburgh 
(3) Fire-resistant attachment 

Taken from "Back-up Materials," Architectural Forum, March, 1950, 
p. 89. 



BEulightenedB Structures* 



The Charles Earaes home in Santa Monica, 

California which employs industrialized 

products# 





How much do we dare "enlighten11 our hoses 

to give them the significance of this indus¬ 

trial age? Many people feel that a home must 

be built of heavy material, such as stone or 

wood, to give a “homey” atmosphere* I would 

say that this was relatively true when people 

were living in secluded areas, driving a horse 

and buggy, and gathering their materials from 

nearby woods and quarries, what changes have 

allowed us to vary this antique maimer to fit 

this present age? 

The use of industrial products in a home 

Is well exemplified by Charles Barnes in his 

home located in Santa Monica, California. Mr. 

Barnes does not try to conceal construction with 

any type of material. He allows his light¬ 

weight steel frame to be exposed both on the 

interior and exterior. The building can still 

achieve the air of home without the use of thea 

heavy materials which the average hose has 

used so extensively. 

Some of the features which “enlighten” 

the architectural expression of this construction 
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are the exposed open web joists the steel 

roof and wall paneling, the cernesto panel, 

the exterior plaster panels and the extensive 

us© of glass® 

The house actually was an experiment to 

see how industrial one could become and yet 

retain the essential feeling of a home* A 

steel fabricator’s catalogue actually was the 

basis for the construction design® The house 

is erected much like a lightweight factory 

but the completed effect is much different® 

This example of modern architecture is ex¬ 

pressive of the industrial ago and yet the 

combinations with the various wall panels 

have been brought together in & manner that 

would express beauty as well as the machine 

age. Beauty can be expressed with a logical 

design incorporating industrial products. 

From a financier’s point of view, the 

building was a. complete success. First, where 

else can one build a home today for §1.00 per 
v 

cubic’ foot and yet obtain all of the qualities 

of spaciousness and beauty which Bases has 
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achieved? In the economics of home building, 

it has always been of interest to note the 

cost of material as compared with the cost of 

the labor which has erected the same* In 

traditional frame cons ti*uct ion, the cost of 

labor to erect framing lumber is about 50% of 

the cost of material. In the Barnes’ house the 

cost of labor was about 33$? of the cost of 

steel. Row the 11% reduction certainly seems 

a factor which home builders should consider. 

If industrial-produced homes can be built 

cheaper with use of industrial and affiliated 

labor techniques and yet obtain the same amount 

of character, then why not us© this talent 

which this age has benefited the architect 

with? What is the architect waiting for be¬ 

fore he throws away his sticks and stones? 

According to Mr. Eames, the pros and 

cons for the industrialised home are as followss 

PRO 

1. Steel could be designed to very close 
tolerances. 

2. labor costs could be drastically cuts 
Entire structural steel was erected by 
five men in sixteen hours. Three days 
later, one man had finished the roof 
deck. After that, all other trades 
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could work continuously under cover. 

3. Skeleton frame could be filled with an 
endless variety of interchangeable 
sheet materials {but one or two had to 
be rabitted). 

4. Space sensation was greatly enhanced 
by lightness of steel. 

5. Poor carpenter workmanship was a worry 
of the past, 

6. There was no condensation in any part 
of the house during the past year. 
Layers of warm air under the ceiling 
did the trick. 

CON 

1. Steel costs more than wood, especially 
if transported far. 

2. Steel must be well protected against 
weather. 

3. Residential wiring and plumbing are 
still hard to Integrate with factory™ 
type structure. 

4. Carpenters are easier found than steel¬ 
workers . 

v"Like a Chinese Kite," Building, September, 
1950, p. 96. 



A view of the Philip Johnson home in New 

Canaan, Connecticut showing expansive use 

of glass in hone architecture* 





Whab could be more expressive of arch¬ 

itecture of the Industrie 1 age than glass? 

Philip Johnson is more aware of this than 

many present-day designers* His home in 

How Canaan, Connecticut has tho/enlightened1* 

look. The structure is a simple rectangle 

56 x 32 1/2 feet with 10 1/2 feet of glass 

from floor to ceiling completely enclosing 

the structure* 

In this house nature and industry are 

allowed to work together to express the feel¬ 

ing of living* Johnson has not incorporated 

asbestos board, steel panels and open web 

joists such as Eases used In his home. There 

is a great deal of character difference in 

the two. The latter home is a complefee in¬ 

dustrial product, designed completely from 

a fabricator’s catalogue* The former is a 

more subtle, sophisticated home with no in* 

terior walls except for a round ten foot 

brick cylinder in one portion of the home 

enclosing both the toilet and the fireplace. 

Furthermore, Johnson does not attempt to hid© 
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the structural elements. Six exposed steel 

columns are employed to hold the roof* The 

interior is as completely exposed as the house 

itself is open to the heavily wooded areas 

surrounding it* 

Here ?/e see the usage of glass reflect- 

ing the industrial age to its fullest extent. 

When a commercial building can be de¬ 

signed to show a substantial saving of 12% 

in ultimate cost without a reduction in 

building quality, the architect is perform¬ 

ing his duties efficiently. Many possible 

building projects have been abandoned because 

of the rising costs since World War II for 

business men have felt that projects of any 

large proportions were not feasible at the , 

current building costs. The costs should 

be reduced at least 10$ to make these pro¬ 

jects economically reasonable, •'•his cer¬ 

tainly seemed a fair reduction for the 

business men had to compete with companies 

So 



The Prudential Insurance Building In Los 

Angeles, California, which saved of 

ultimate cost by Incorporat ing lightweight 

materials, %lter Wurdeman and Welton 

Beckot, architects# 





owning buildings erected more then ten years 

ago for possibly one-half of the present rate. 

Such was the case with the Prudential 

Building in Bos Angeles, California, designed 

by the architects Walter Wurdeman and Weiton 

Backet. The architects were confronted with 

the problem of reducing the cost without 

sacrificing the quality of design and mater¬ 

ial. It was then decided to analyse the 

rising cost of the many building items v/hich 

combine to make a completed building. The 

architects then would try to reduce the costs 

of the building items which have increased 

the largest percentage in the last two years® 

The analysis disclosed that the rise in the 

cost of certain parts of the work were far 

in excess of the average rise in building 

cost. 

Building costs could be reduced in one 

of three ways. There could be a reduction in 

the quality of the building, there could be 

a reduction in labor costs and there could 
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be a reduction in the material costs* 

A reduction in the quality of material 

was Immediately nullified for it was felt 

that the limit of reduction would result 

only in a high maintenance cost* Since la¬ 

bor and material costs were not likely to 

bo reduced the only alternative was to design 

a building of the same quality but using 

less material and labor* 

The best manner to reduce this excess 

cost was to analyse each of the forty-six 

operations that complete a building and try 

to reduce the operation where the cost ted 

risen the moat* Operation cost rises varied 

from 23$ up to 320$ since 1940* Form cost 

was known to be at a maximum rise of 320$ 

and plumbing costs had risen to 286$ of the 

cost in 1940* Carpentry had risen 185$ 

while on the other hand tile work, metal 

sash, and linoleum had risen only slightly** 

little could be don© with the reduction 

*Earry Bonnet, article on Prudential Life 
Insurance Building, Building Mews, March, 
1948* “ 
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of the plumbing item since material and labor 

wore the main cause of such a rise* It was 

felt, however, that the cost of fora work 

could be reduced by eliminating as much fora 

work as possible* i’hls could possibly bo 

accomplished by building wall© with concrete 

blown from guns in order to save labor and 

materials* &lso a lighter concrete would 

eliminate the heavy support needed for the 

construction of form work* The elimination 

of deep reveals and the aiiqplification of 

fireproofing steel framework would also help 

to reduce forming* It has been roughly esti¬ 

mated that the dead load of © building is 

approximately five times the design of the 

live load for which the building is ultimate¬ 

ly erected* With a reduction in the dead load 

it follows that a nearly proportional mater¬ 

ial savings will .be effected, particularly 

in the reduction of structural reinforcing 

bars and footings* ffha problem now is to 

reduce the weight and yet obtain a structure 

which is strong In erection and high in fire 

proof rating* 
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Tii© architects then decided to erect a 

building of steel framework enclosed with 

verialculifce fire proofing since the local 

building code had been revised to permit the 

use of venal cull te plaster as a fir© pro?-'; 

taction of the entire structural frame* As 

a further step in the reduction of dead 

weight and construction cost sew© of the 

front walls had the steel frame fir© pro¬ 

tected by means of a lightweight guaite 

blown on to ateeltex backing attached to the 

structural members* The gunlte was placed 

as a hollow shell on both the inner and 

outer faces of the steel spandrel and other 

structural members. This construction re¬ 

sulted is the dead weight savings in these 

structural walls of approximately 50$, This 

largely eliminated the use of normal fona 

work, Perhaps one of the most important re¬ 

sults of this construction has been the reduc¬ 

tion of dead weight to live weight proportion,* 

As stated earlier in this paper, the usual 

dead load to liv© load proportion is 5 to 1, 
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This proportion was reduced to 3 to X fey 

using a lightweight construction method* Sev¬ 

eral factors enter into these weight savings# 

Most important of these were the use of light¬ 

weight concrete and versilculite plaster- The 

following table summarized these items of 

dead weight savingsi 

Prudential Insurance. Building 

14,300 yds* ltd* wt» Cone x 
1,250 lbs* saving equal 
19,600,000 lbs* or 

structural steel saving 

Veraiiculite fireproofing saving 
1*5 x 160 equal 825 lbs* 
concrete 

Vermiculite 
4 x 6 25 lbs* 

15 lbs. x 520,000 equal 
7.888.000 lbs.,or 

Procast stone facing 
180.000 sq. ft* *§ 15 lbs. - 
1.800.000 lbs* or 

Total saving 

Dead weight as designed 22,000 tons 

Design live load, 1st story columa 14,300 tons 

Tonnage of structural steel 3,820* 

*liarry Bonnet, op. cit* 

9,800 tons 

1,000 tons 

3,900 tons 

900 

15,600 

65 



In these studies of weight and cost saw 

lags, many interesting factors developed# W© 

hellov© it worthwhile to point out a few of 

these conclusions® 

The average cost of fir© protection of 

structural stool beams with concrete is from 

1 1/8 to 2 times the cost of the structural 

stool beam itself as laid down in the fabri¬ 

cator* s yard prior to the costs of fabrication 

and erection, fhe weight of stone concrete 

fir© protection for an 18” beam la 828 lbs. 

per Xln* ft* of beam, Uhls fireproofing weight 

ie reduced to only 85 lbs# by 'the us© of 

vermicullte piaster fire protection# The 

saving In weight; assuming beams to bo spaced 

at 8 ft, centers, is 25 lbs* per sq„ ft, of 

building area# Furthermore, the 885 lbs# per 

lin, ft* is 10/ of the carrying capacity of 

the 18” beam on a 28 ft# span* It also d©« 

voloped that vermlculite plaster fir© protoe- 

tion can be provided for a cost of less than 

the cost of forms required for concrete fire 

protection# It was estimated by th© use of 
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14,000 yards of lightweight concrete that 

1*G0Q tone of structural steel was savedo 

Structural steel costs approximately 180 

dollars per ton erected for this building and 

although there was an added cost of five dol¬ 

lars per yard of lightweight concrete, never¬ 

theless by the savings in tonnage of steel 

#180*000 was saved* Other savings which 

have not been analysed came about through 

the reduced amounts of roanforcing steel 

and footing dimensions*, 

Architects have proved the worth of 

the adoption of lightweight construction* 

The author feels that further reduction 

in cost could have boon achieved by the us© 

of a. light exterior wall facing* Per exam¬ 

ple, if an aluminum panel had been used in¬ 

stead of a til© facing* it would have re* . 

duced the weight from SO pounds to 1/4 pound 

per square foot* Besides this reduction, the 

inner wall could have been reduced to a 4 inch 
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tightness without weakness, strength without 

weight”—slogan of the architectural firm of 

©urdeman and Socket which designed the 

General Petroleum Building in Los Angeles, 

California. 





discrete fireproof wall# This 4” discrete lias 

a four hour firerating as against a four hour 

fire rating for an 8 Inch concrete mil# The 

complete thickness of the wall could have been 

reduced appro,xlma tely from 13 to 8 inches# The 

mil would have had a ”KH factor of «12, ap~ 

proxiraately twice that of an ordinary masonry 

wall# There would result an overall saving 

in heat lose reduction and air conditioning 

efficiency# 

Another building which has contributed 

considerable influence to lightweight construc¬ 

tion is the General Petroleum Building in Los 

Angeles, California# Ironically enough* the 

building was designed by the some architects 

who designed the Prudential Insurance Build¬ 

ing, namely, Walter Wurdaan and Walton docketo 

This building Is located on a corner lot 

In a congested downtown area# %© design is 

of a contemporary nature and the construction 

is based predominantly on the advantage of 

lightweight materials# 
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The architects were attempting to con¬ 

struct this building at a cost comparable to 

prewar prices* They did achieve a reduction 

in price over ordinary construction methods, 

but it did not approach the savings of the 

Prudential Building# The 530,000 square feet 

of building was erected for §11,000,000* lever- 

theless, the architects were substantially in¬ 

strumental in saving from 10-12;! of the total 

cost» 

The architects were determined to lower 

the cost not by reduction in the building 

quality but by savings in labor and material* 

The slogan for tills firm of architects was 

"lightness without weakness, strength without 

weight*" 

The building was to be erected with the 

lightest of materials in the easiest manner 

to reduce the dead load and save labor cost* 

By the us© of a lightweight concrete and blown 

concrete walls, these saglngs were as followss 
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12,200 y&a* 
savings s 

lt.vvt.conc. x 1,350 lbs. 
16,600,000 lbs. or 8,300 tons 

.-Structural' stool 1,000 ” 

Verralculate fireproof savings 

Hollow lira 11 construction 

Total savings 

1,000 ” 

■8,600 H 

13,100 ” 

Dead weight as designed 

Design live load, 1st story 
columns 

Tonnage of structural steel 

Tonnage of steel joist 

25,800 tons 

8,300 “ 

3,280 ” 

570 ” * 

Besides these savings, the temporary for® work 

was reduced to a minimum along with the else 

of footings and foundation walls which, inci¬ 

dentally, had to be specially designed because 

of the seismic condition of that area of Cali¬ 

fornia, 

Miet could have been done further to Hen¬ 

lighten” this building? Preferably a lighter 

material on the exterior replacing the tile ' 

finish could have been adopted adequately, 

#nTwo Office Buildings in Los Angelas,” Archi¬ 
tectural Forum, May, 1946. 

70 



Administration Building of Trinity college 

San Antonio, Texas, 0?liell Ford, Bartlett 

Cache, and Harvey Smith, architects. The 

architects incorporated contemporary struc 

tural methods and lightweight panels 

throughout. 





hat1s estimate that 120,000 square feet of 

terra cotta wall surface was used. If the 

depth-.' of the tile was four inches and it 

weighed twenty pounds per square foot, then 

the total wall load would have been approxi¬ 

mately 2,400,000 pounds# An aluminum wall 

surface could not have weighed more than 

one-half pound per square foot j therefore 

the wall load could have been reduced to 

60.000 pounds* This could have roughly saved 

2.340.000 pounds or 1,170 tons by further en» 

lighterment of this building* 

One of the most functional of college 

buildings to to® attempted In this modern age 

is the Trinity College in San Antonio, Texas* 

The architects, 0!Sell Ford, Bartlett Coche, 

and Harvey Smith, have incorporated curtain 

walls and concrete slabs in floors and roofs* 

Hot only have they achieved an industrial 

effect which seems to enhance the open planning, 

but aJ.so they have proved that "enlightened” 

contemporary buildings can be built far more 
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Administrstlon Building of the Aluminum 

Company of America at Davenport, Iowa* 

Harrison and Abramovitz, the architects 

used aluminum panels throughout* 
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economically than traditional structures. 

This set of buildings not only incorporated 

curtain walls which lighten the structure, 

but they also utilize the Youtz-Slick method 

of pouring concrete slabs on the ground and 

then jacked them up the column into position., 

The^architacts enlightened the wall using 

a 3 l/4 inch panel which was composed of 

fluted aluminum and rigid fiber glass insula- 

tion* This panel was erected between the 

floor, and the sill of the window. The win¬ 

dow in turn extended clear to the ceiling. 

The completed building is an expression 

of method and function which makes no bones 

about the use of industrial materials, glass, 

metal, fiber glass, to express structure and 

contemporary functional designs. 

The Aluminum Company of America, realiz¬ 

ing the advertising value of aluminum build¬ 

ing, hired the architects Harrison and Abramovitz 
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to design on administration building and an 

aluminum plant at davenport, Iowa. The design- 

ore wore to use as am oh aluminum in the build*, 

ing as possible. The results were 47 sores of 

structure enclosed in lightweight aluminum* 

The administration building has a 4-inch light¬ 

weight concrete backing and an aluminum facing, 

4* x 7* x 3 3/4®, weighing 162 pounds a piece. 

The total walls were 9 1/2 H deep. This is a 

excessively thick wall for a lightweight 

structure, but the building was designed to 

meet a four-hour fire rating just like any 

city structure. 

The plant was also enclosed in aluminum 

panel walls but here the architects used a 

ranch lighter panel. They felt that a prefab¬ 

ricated sandwich panel 1 S/811 thick would 

shelter the plant walls sufficiently. 

M amazing fact is that the walls enclosed 

3 1/3 miles of plant. The glass in the build¬ 

ing is green heat absorbing and provides a 

beautiful contrast to the metallic surface of 

the aluminum. 
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Picture showing the erection hr a breathing 

wall” at the Consolidated Vultee Factory in 

Fort Worth, Texas. 





Bore is a building group which expresses 

lightweight architecture to its fullest extent# 

Howhere in the structures is heavy masonry 

used# The buildings are truly representative 

of an industrial ageQ
v‘* 

Another good example of a building util¬ 

ising industrialised architecture is the con¬ 

solidated. Vulteo factory In fort., torth« This 

building was designed to combat the extreme 

southern sunlight and, heat# Its lightweight 

shell efficiently accomplishes with only six 

inches of thickness what ten to twenty feet of 

stone could not even begin to uoa Here the 

architects have conquered heat and vapor con¬ 

trol* sound absorption* and light reflection 

la a wall of steel panel* fiber glass* a vapor 

seal* and an interior wall of expanded metal 

lath* Here we see a massive well-built wall 

not constructed solely to enclose the build¬ 

ing* but rather a lightweight sandwich panel 

which will provide a precise and specialized 

^HAicoa building at -davenport* Iowa*” Architec¬ 
tural Forum* dune, 1949* p* 77# 
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action 

Because the building was located below 

the. 35° January isotherm* the wall panel was 

not designed to retain any heat in the winter ■ 

as would be necessary in. any building in the 

northern part of the Uhl ted States* Hie func¬ 

tion of the wall was to reflect as much heat 

as possible since over 300 days per year would 

be relatively hot* This was accomplished by 

placing the reflective material on the outside * 

This wall has the unique distinction of being 

a breathing wall* This would be of particular 

advantage in the summer whan any interior heat 

would be absorbed in the fiber glass and re¬ 

leased through the top of the wall* How in¬ 

dustrialised can we becomes 

lihafc building today could be sore explana¬ 

tory of our industrialised civilisation than 

the crystal Chapel of Bruce Goff» Qoff has 

put an end to the idea that any building Incor¬ 

porating industrial products looks like a 

flashy box* He ha© utilised glass panels to 
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Interior of the proposed ,fcrystal chaxjel" 

to be located on the campus of the University 

of Oklahoma, Korman, Oklahoma,, 





achieve "a wig-wam type design and yet obtain 

an ultra-contemporary structural method.” 

The panels of glass 

are prefabricated with 

two tempered plates of 

pink glass to reduce 

glare * The completed 

building appears to be 

a glittering crystal re- ^ 

fleeted against the pools. 
TXfICAL MULblOI S1CTI0M 

The use of materials in 

this building leaves little doubt in one’s 

mind as to the standard of civilization which 

the structure expresses, fio age but a scien¬ 

tific one such as ours could produce such a 

light airy structure. It figuratively floats 

off of the ground for the eight inch structural 

beams are hardly visible, ho less than one- 

%u«rter inch of glass encloses the complete 

building. Architects should follow' Goff’s 

imaginative uso of industrialized materials, 

incorporated with a modem structural system, 

to obtain a truly representative contemporary 

architecture. One can see beauty and feel 

VACUUM-SEALED &LAW PAHELi 
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The Equitable Savings and Loan Association 

Building of Portland, Oregon, designed by 

Pietro Belluchi. This building shows the 

use of an aluminum and glass facade. 





admiration in his soul as he looks upon such 

an "enlightened” structure. 

One of the most aidant believers in ex¬ 

pressing the modern age through architecture 

Is Pietro Belluchi. Belluchi is convinced 

that building facades should express not only 

the construction but also have an industrial¬ 

ised emphasis on the materials which reveal 

the structure, fie feels that brick, stone, 

and tiles are not expressive of an American 

style. 

The Equitable Savings and loan Association, 

of Portland, Oregon, designed by Belluchi has 

attempted to express the prefabricated methods 

of this country by using sheet aluminum to 

cover the spandrels and columns. The infill¬ 

ing material is completely glass. 

This building may be the first one to 

fulfill the statement of "crystal and metal 

towers.” Above the first floor there is not 

one square Inch of masonry. The cold aluminum 

bordering the huge blue-green panels of heat- 
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Model of the lake Shore Apartments in 

Chicago, Illinois, Mies van der Rohe, 

architect* This building is to have floor 

to-ceiling glass walls* 





for human beings* She use of glass frost floor 

to ceiling as an exterior wall has a most spa¬ 

cious effect when one looks front the inside to 

the outside* She facade is very similar to 

that of the Equitable Life Building of lellu- 

chl, except that In this buildings there Is a 

break at the window sill and glass carries 

down to the floor* In Bellnchi* s building, 

the space between the window sill and the floor 

is covered with aluminum and baeked, with ma¬ 

sonry* The overall effect of the floor to 

ceiling glass is breathtaking* It is especially 

adaptable to a building on a site such as this 

which overlooks the Inspiring view of Lake 

Michigan and North Shore Drive* Mies van der 

Rohe has Incorporated the Industrial look in 

his design by adopting a minimum of exterior 

wall through the usage of materials expressing 

our culture—namely, glass and sheet metal* 

A favorable reaction to this type of apartment 

building might set the trend toward enlightened 

architecture in future apartment construction. 



The Lever Brothers1 OfTice Building, Lew York, 

Hew York* Skidmore, Owens, and Merrill, 

architects* This new-style f!baby skyscraper” 

has a skin of glass and metal* 



absorbing glass Is strikingly beautiful* Bel- 

luchi* s arguments for the new look were lighter 

weight* quicker installations, and low mainte¬ 

nance . Here is a situation where the building 

code officials would not allow the lightweight 

aggregate to be used as a backing* The build¬ 

ing code requires that the architect back the 

aluminum facing with a four-inch concrete wall* 

The amount of cement used for backing up 

the aluminum is still quite small in compari¬ 

son with the seven and a half feet of flat 

glass which encircles the building on every 

floor (36,700 square feet}* However, a sub¬ 

stantial amount of dead load could have been 
\ 

reduced if a lightweight back-up material had 

been incorporated into the structure* The 

building is a fine example of enlightened arch¬ 

itecture* 

A most unusual design for apartments is 

the hake &hore Apartments in Chicago* The arch 

itect employed the use of metal and glass fa¬ 

cade to achieve the effect of a "crystal cage*5 
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5 

There is no question as to the fact that this 

building was designed in recent years. Any 

person looking at this building twenty years 

hence will recognize a building incorporating 

industrialized material* and will immediately 

realise that the product could not have pre- 

ceded the relatively recent industrialized age* 

A building such as this gives architecture its 

own true style* 

Many authorities claim that the most dis¬ 

tinctive and outstanding office building erected 

since World ffer II Is the Level1 Brothers* Office 

Building In Lew York city* The architects— 

Skidmore, ^ens, and Merrill—combined the 

products of our industrial age to enclose a 

building which is not only Henlightened0 in 

appearance, but also in planning* 

-Picture a tower of glass and metal sitting 

on stilts, a little aloof from the busy Park 

Avenue and its enclosing grey masonry structures 

this is the way in which this industrial structure 
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appears. 

The building was constructed to be en¬ 

closed with a spandrel curtain wall of blue- 

wired glass with a four-inch cinder block back¬ 

ing and an additional two-inch insulation of 

foam glass* The mullion between the windows 

is large enough to carry any load exerted by 

the wind* Since this is an office building 

and such more duct work is required and there¬ 

fore a thicker spandrai* the facade of the 

building does not appear quite as translucent 

as the apartment house of van der Rohe In Chi¬ 

cago* Rather than having floor-to-ceiling 

clear glass as van der Rohe ihcorporated, here 

the architects used a translucent glass and 

backing from the sill down to the head of the 

window of the floor below, &n aluminum hori¬ 

zontal band one-foot, and two-inches wide trims 

the head of the window* Personally, I feel 

that this band would have been placed more 

appropriately at the floor level, for one a- 

chieves the illusion of the floor level being 
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A mock-up built by the architects Saarinen, 

Saarinen and Associates, to test materials 

to be used in the General Motors 1'echnical 

Center outside of Detroit, Michigan* 





behind th© aluminum band, nevertheless, the 

architects have studied cost of materials and 

maintenance and have built, this: sti*u&ture en¬ 

closed in glass and aluminum not only for Its 

aesthetic value but also for the Initial and 

future reduction of maintenance costs. 

Architects Saarinen, Saarinen and Asso¬ 

ciates realised the usefulness of an indus¬ 

trialised facade in their recent design of the 

General Motors Technical Center outside of 

Detroit. The buildings are designed on a 

five-foot module* making the structure suitable 

for panel facing which is used throughout. The 

architects felt that since these buildings had 

to be designed for future expansion, it was 

best to incorporate a facade of modular con¬ 

struction in Older that the building would 

look completed at all times. They felt that 

most projects designed for later expansion very 

rarely appear symetrically balanced. However, 

panels of modular type would give the building 
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a more finished appearance <> 

It was then decided to use heat absorb¬ 

ing dcuhleplated frlue-green glass and metal 

walls in five-foot sections. To prove that 

something industrial can be designed in an 

artistic manner, the architects developed a 

full-sised mock-up of the exterior walls sec-; 

tion to study the artistie along with weather¬ 

ing effects. The mock-ups wore developed in 

various proportions of glass to metal used. 

Trees and other natural conditions were also 

included to study the shading effect upon the 

facades. The architects selected the panel 

which achieved the highest aesthetic quality 

and yet performed the desired work. Thus the 

completed structure is a well thought-out 

building artistically expressing our indus¬ 

trialised age. 
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Conclusion 



And so today, several thousand years after 

the dominance of classical architecture, some 

buildings are still being erected with similar 

materials and sometimes employing similar la¬ 

borious methods of construction. 'Bio purpose 

of this paper has been to enumerate the advan¬ 

tages which can be secured from the use of light 

weight materials when -employed in architecture. 

I have tried to point out that thick heavy ma¬ 

sonry walls ara no longer necessary. Thin 

walls can perform the function of barriers much 

more functionally and economically. Walls are 

no longer needed to withstand the heavy blows 

of Invading warriors. Meat loss, condensation, 

leakage, weight, cost, and aesthetic value are 

the functions which we should think about. 

1 lave tried to point' out that construc¬ 

tion is the basis for all building and that 

new materials and building methods should be 

employed In present-day construction in order 

that a con temporary aesthetic feeling can be 

produced. It has been the confirmed opinion 

of such well-established architects as 



The Boots Bure Company at Beesten, 
England, has incorporated glass walls 
to reveal a structural system* The 
columns ©re completely exposed and 
the horizontal lines of the floor slab 
tend to tie the glass to the heavier 
frame * 

Architect: Sir Owen Williams 

Eric Mendelsohn, architect, uses a 
contemporary facade of expansive glass 
windows in the Scfcoken Store at Chemnits, 
Germany* The structure espressos th© 
characteristic of a scientific age which 
is only possible by trie selection of 
lightweight materials* 

Van Sells Factory, Rotterdam, Holland, 
incorporates a lightweight glass wall 
which allows horizontal^lines to flow to 
vertical mass elements forming effective 
building design completely expressed by 
the use of lightweight. materials. 

Architects: J* r-» Brinkman and L* 0* 
van der Ylugt. 





LeCorbusier, Las caste, Belluchl, Mies van 

dor Hohe, and Goff that industrialised ma¬ 

terials have found their place In archi¬ 

tecture and should he incorporated in con¬ 

struction such more than they have been in 

the past* 

Designers such as Charles Barnes and 

Philip Johnson have contributed to art the 

value which can be had from employing in¬ 

dustrialised products in home sreldtecture* 

Building code committees throughout the 

States are awakening and beginning to real¬ 

ize the fallacy of their traditional codes* 

Perhaps they are learning of new products 

and their ratings and are giving thorn the 

opportunities which they deserve. If these 

products are not given sufficient ratings, 

it is up to the architects, engineers, and 

manufacturers to see that they are allowed 

to be used* Everyone should benefit from 

our scientific research and this can be 

secured only if the cooperation of the build¬ 

ing code committies is assured* 
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The most feasible way of nenlighteningB 

any building besides the use of lightweight 

aggregate fireproof materials is through the 

medium of the curtain walla 1 have tried to 

point out that these walls coulo be made of 

large modules of material such as copper, 

aluminum, steel, glass, asbestos, plywood, 

and plastic, all of which can be erected 

with time-saving methods thereby eliminating 

the laborious wall building system of the 

panto 

Price statistics which have been com¬ 

piled seem to favor lightweight aggregates 

and wall panels over masonryj however, I 

realise that these figures have been compiled 

mainly by manufacturers isfao are trying to 

sell their products. For this reason X can 

not completely adhere to the conviction that 

the cost reductions are as great as they 

appear to be in this computed data. However, 

X do feel that there is a substantial savings 

to be considered when available products are 

used near their source of manufacture and 
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skilled labor is available. 

Also over a period of years it has been 

proved that many of these lightweight mater¬ 

ials require a minimum of maintenance. Since 

we are in an age of specialisation and dif¬ 

ferentia t ion which always follows in the 

wake of scientific progress, it seems only 

reasonable that we are headed toward a to¬ 

tally differentiated and prefabricated struc¬ 

ture* ®hy not prepare1sowl? 

Since the cost of modern office build¬ 

ings is now #1.20-1.30 per cubic foot as 

compared with #«75 in the late 1930‘s, it is 

only fair to the businessman that architects 

try to reduce the cost as much as possible. 

Wurdeman and Beckett saved 10-12;* of the 

total cost of erection by using lightweight 

materials* Why cannot all architects attempt 

to do this same service for the public? They 

have shown where labor is the main factor in 

the rise of building costs. Today labor is 

producing only 81/4 of what it did in 1941 
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The Parklaan Apartment 
in Rotterdam, Holland 
exem|)lifies “enlighten¬ 
ed11 architecture. The 
building is enclosed 
in large moduled sheet 
material in such a man¬ 
ner as to express struc¬ 
ture hand in hand with 
aesthetics. 

Architect: W. van Tijen 

Glazed Staircase 
Tower of Trade School 
in Stockholm, Sweden. 
This shows the aesthe¬ 
tics of a glass skin 
when related to 
another structural 
form. 

Architect: P. Hedgvist 

The Bauhaus at Dessau, Germany 
is a structural frame completely 
enclosed in glass facing. There 
is no attempt to hide the struc¬ 
ture which is enhanced by the re¬ 
vealing transparency. 

Architect: Walter Gropius & Associates 
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according to the Dow Service» Prefabricated 

materials cox Id eliminate the need for con¬ 

siderable amounts of this relatively inef¬ 

ficient and expensive labor* To the claim 

that such labor-saving materials will ha ire 

the effect of ruining the labor market, it 

might be replied that the lowered cost of 

construction so achieved should result in 

larger amounts of construction, which in turn 

would increase the demand for labor techni¬ 

cians* 

With the use of lightweight panels we 

find thet science provides us with a new 

method of construction which is not haphazard 

but designed to meet special requirements. 

There is little waste of time, mass, effort, 

and speed* These thin materials, metals, 

fiberboard, and plywood, use tensile strength 

to most advantage while employed as stressed 

skins* 

By using industrial products construc¬ 

tion no longer resembles structures of ma¬ 

terials which nature supplies but instead 
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we use a man-made synthetic material and 

structural system. Once architecture was 

felt to be a homogeneous product of nature* 

Ko longer is this true for today we find 

smooth reflecting surfaces in complete con¬ 

trast with the appearance of the earth but 

giving architecture a new expression distinc¬ 

tively its own* With the uniformity of 

machine products the everchanging natural 

surroundings become an indispensable element 

of composition to avoid monotony. 

Some architects and clients feel that 

buildings erected of industrialized products 

tend to leave a' ”tin can” effect. There is 

no variety, nothing sensational. I believe 

that these shiny industrialized products can 

create an artistic facade by the propel1 com¬ 

bination of shapes and sizes. Industrial 

products used as building materials are still 

in embryo. We have not given them a chance 

to prove themselves. 

Allow yourself to imagine the unlimited 



view made possible by transparent walls. 

Think of the beauty of reflection upon 

polished surfaces. Imagine light struc¬ 

tural framework boldly expires sing construc¬ 

tion with thin sheets of aluminum stretched 

between spandrels, '^his is the industrial¬ 

ized structure which only we can possibly 

produce. This is the architectural mode 

of the twentieth century. This industrial¬ 

ized world In which we are living has to be 

expressed and can be expressed by one pro¬ 

fession alone, that of the architects. 

It was not long ago that man gave up 

the horse and carriage for the automobile. 

Even today the automobile is being partially 

replaced by the airplane. In architecture 

stone structural frames have been replaced 

by cast Iron, which in turn were eventually 

replaced by steel. There is no question in 

my mind that outmoded heavy-weight buildings 

have passed their prime. Ho longer are they 

necessary. They are becoming as dated as 
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the horse and buggy. Let us start immediate' 

ly with the fine facilities which m have at 

our disposal. ;Let us employ wholeheartedly 

“enlightened** eons traction . 
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