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CLAY AND CLAY PRODUCTS
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Clay and Clay Products - Technologic Trends in the lroduction and Utilization

of Nineral Froducts.
F. L. Steinhoff, Editor, Brick and Clay Record, Chicago.

Mineral Composition of Clays as Seen under the liicroscope. .
R. E. Grim, Sedim. Petrol., I1l. State Geol. ©urvey.
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Separation of Clay Minerals by the Supercentrifuce.

W. F. Bradley, Ill. State Geol. Survey. ‘“‘9**“ﬁ
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Illinois Novaculite as a Refractory.
A Light leight Structural Material Frepared from Illinois Clays.
I1linois Fluorspar as a Fottery Flux.
C. W, Parmelee, W, R. lorgan, C. G, Harman, Dept. of Cer. Eng. and
State eol. Survey.
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Saturday, May 18

Trends in the Development and the Use of lNew Units and Materials for

Building Construction.
F, M, Lescher, Assit. Frof. of Arch., Univ. of Ill.

Reinforced “rick lkasonry for Fermanence (a motion ptcture — - - )
Hugo Iilippi, Gen. Super., I1l., Brick Co., Chicago; Consulting Eng.

Brick Houses - Cheaper and Better (illustrated).
A, W, Luse, Secr-lingr., Cnicago Fice Brick Bureau, Chicago.

Hecent findings on the Relation of the Constitution of Clays and Shales
to Their Ceraric Properties.
R. BE. Grim, Seci. Fetrol,, Ill. State Geol. Survey.

Report of Progrees in the Study of Illinois Face Brick.
C. W. Farmelee, fHead, Uept. of Cer. Eng., Univ. of Ill.

Report of frogress in the Study of Light weight Aggregates.
C. W. Farmelee, nead, Dept. of Cer. Eng., Univ. of Ill.
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Table

line 123 - "@hat fewer measurements could be
made, etc.," suggest this be amplified.

"Soluble salts." Why mention this if nothing is to
be reported?

line 9, etc. - "The limited amount of data, etc.”
Suggest this sentence be deleted as it would
seem sufficient to point of the superiority
of Illinois brick.

last sentence. - Suggest this sentence be deleted unless
some statistical treatment is considered.,

6. - Suggest that "lMost probeble® values be defined.

Suggest that "Veriation in dimensions" values be
defined.

Suggest that each flgure carries a descriptive
notation assisting in its interpretation. Iy , )
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Dr. John W. Finch

Did his undergraduate work at Colgate University
and received his Doctor's (D. 8c.) degree from the Univer-
sity of Chicago. He specialized in geology and mining
engineering and has had wide experience in mineral explora-
tion as well a8 in tesching. He has served as mining con-
sultant in South Africa; Turkey and the NHear East, and in
the Orient; was nrofessor Economic Geology at the Colorado
School of ¥ines and Dean of the School of ¥ines at the Uni-
versity of Idaho. Before taking his present position he
was Director of the Idahe 2t¢ate Bureau of Mining and CGeology
{since 1930).
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Six years of depression have not been without their effect on the clzy
products industry. The economic uphesval caused by the almost total cessation
of building has tended to develop in the mind of +the cley products menufacturer
& different conception of hi§ possibilities. During the building boom of the
previous decade meny menufacturers eegedbyewmd vigorously pursued two tendencies
in the dﬂelopnmt of their business.——saese-wese — one, specizlization to e
high degree and - the theory of expanding trading arsas through low cost
nass production. 2 £se two tendencles did not work out wesy well widkh—dive
"exceptiaa Z@{fﬁm or three concentrated consuming areaqy for the following reasons:

Clay of good quality is not scerce. High shipping costs effectively define
mavkets.  Efficient plants of moderate size cem produce just as checply as plants
of huge capacity. As the depression closed down upon the industry these focts
becane epparent end elecy plents found themselves once agein restricted largely to
their natural treding ereas in which they enjoyed & commercisl advant&ge due to
oronmﬁzy end lower shipping costs.

As & result menufacturers have put more intensive thought on their two primery
assets, their clgy pitfand their clay plent) in order to expleit to the utmost
their possibilities in the production of wares which can be competitively sold
within so-celled local markets. The idea of mass production & single item is
rapidly giving way to efficient production o% 8 diversified products.

Perhaps this is not strietly in line with my subject of techmologic trends
but it is essential to have this picture in order to understend the motivating
forces behind the technologic trends W discuss¢d. These motivating forces
can be grouped under six major heads: hie ;

(1) Economic influences (freight rates, genersl buaineas, ete.)

(2) Competition

B4 Desire for additional proﬁt

4! Lebor conditions

(5) Governmental sctions (NRA restrictions on weges end hours, ete.)
(60 Naturel desire to progress

11 of these forces have %ffaeted gnd will in the future force important
chemges in the elay 1ndustry = it : 3 i o

‘ﬁ«vvw ! tw«u trends 'hﬂ have not as yet uanifested thmsalves beeemse of the extrenely lov
" P operating retio of this industry but Wcarbainﬁ}ﬂ&- come to light
with return to more nearly normel activity as & msult of ‘rocts elready sprouted.

.Undoubtedly other spezkers at this conference will deal more comprehensively
with the sbove factors,and perhaps others,becsuse severzl or all of these affect

8 almost every branch of the mineral industry. They should, however, be kept in
SN aind as the motiveting fowes behind teehnolagic developments or trends.

'
¢ BAA. UActamados

- Technologie dwelopmmts naturally group themselvaa wmder three genersl headst:

(1) HNew equipment and processes

(23 HNew products
(30 HNew uses{ht old products.

zy,
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X —Undoubtedly the major development in mew equipment is the prineiple of de-
eiring. It is perhaps the outstanding development of the century in the utiliza-

“ tion of clay. De-airing removes air from s plastic clay mass by meens of & vecumm
pump applied to the barrel of the suger machine just preceding the formation of
the bar or column. ;

The application of de-airing has made possible an improved body structure
enabling better products to be made; development of new and formerly unusable elay
deposits; and the production of products heretofore impossible from certain types
of clayse. Some 200 de-ziring units hove been installed in the clsy industyy. It
has inereased market possibilities of clgy plents becsuse it mekes possible &
greater diversification of products and therefore e grecter utiligzetion of existing
clays and plant equipment. A

)lew high-intensity seperators give promise of solving the priblem of eliminat-
ing such impurities as pyrites, mica, and other fecbly magnetic substances. For
eertain Illinois clays this development may mske it possible te produce higher
‘refractoriness, and better color. This principle might be employed upon Illinois
keoling, stonewere clays end fire clays used in refractories, sewer pipe, end face
brick production. :

Higher freight rates - a govermmental or economic influence as you might choose
to call it - now makes it possible to spend asdditioncl money to further refine
Illinois c¢lays. By this I mean that repeated percentage increases in freight rates
heve increased the differential between castern Chio end western Pemnsylvaniz brick
end Illineis brick thus permitting the Illinois msmufacturer to utilize this
increased differential in product improvement. To & certein extent this also

. applies to other clay products such as refractories, stonewere, and terra cotta.

A prominent refractories memufecturer in the EBsst is at present working with a
magnetic separator in the expectation of utilizing & cley which cannot be used [
unless impurities are removed.

. This is a comparatively new development similer to & rotary dryer in principle
but claimed to be & cheaper and less ponderous machine. ' One instellotion (on en
Illinois plant) is for the purpose of removing sulphur from fire eley and for
rendering frozen or excessively moisture laden cley more éasily hemdled. ' The elay
is heated to approximetely 1000°degd F. which destroys part of the plastiecity,
reduces shrinkage and permits quicker processing in drying and firing. It isstill
experinental but indicates a new line of thought. The device costs little to build
and to operate. ; ‘

uf .
“allach thought has been put on the matter of shipping clay products in packaged
units for handling by crane or other mechenicel devices at the plant, enroute, or
at the job. High handling costs after the product hes been menufactured is one of
the chief problems in this business. Therefore methods for lowering eosts in this
direction are looked upon with greut faver. Package units being experimented with
inelude crating with wood or paper plus metal strips. A mechemicsl brick-grab using
the principle of ice tongs is also being marketed. :
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R & ) From England comes aa idea #vmprmg the texture, eolar,and quality of a
. brick made of clays of otherwise restricted utility. OSeversl mechines, one in
this state, have been instelled for the utilization of this ides. It involves
the impregpating or imbedding of colored sand or other minerals and materials
into the surface of 2 clsy column as it issues from the die. Claims made for
this machine are that it meakes possible the utilizstion of clays for the menufac-
ture of products considerably greater in value then otherwise possible.

I night mention here that = chesp sand or other mineral that would produce
novel and beautiful colors when finely ground end fired to brick temperatures
would find & ready merket in the production of such = brick.

If I might be permitted & prediction /I should like to incluie under equipment
trends the very great possibility of the utilization of the effieient, relatively
inexpensive small tumnel kilns which heve been so successful in the vhitewere
industry. Because of their smeller cepecity these kilns are more flexible then
their la.rge progenitors.  is an exsmple of what I mean I might cite as & possibility
their use for the production of clear shedes of feece brick, leeving the flashing .
still to be done in perioedic kilns, :

Another, and perheps somewhat more remote; possibility is the control of colors
by ertificisl means rather then the more or less haphazard method of depending
upon natural colors developed by flashing. Hudson River manufecturers hawve for
years produced darker colors with the aid of hematite end colers in clay roofiang

: granules are well controlled. The adventeges in reduction of inventories slone
are cbvious. : {

As I have stated, the trend is distincRly -towerd the fullest utilization of
the raw materials and equipment availeable. “Plants todsy are msking & more diver-
sified line than ever before. This ic not so apparent 2s it will be with the
retum of business volume becsuse nany of the products that have been developed
have had very little merket. The tendency, however, is to develop products which
will increase sales possibilities in loecal markets.

Q1) moaTAR MIX . —
\\ In Iowa some fifteem or more cloy products menufocturers sre utilizing their
dryer waste and grinding it to produce what they c&ll mortar mix. The dryer waste
is ground so t m@passas thru & 200-wesh sieve. It is recomuended for '
supplanting of the cement in a moriter mixture of three parts sand to ome
part ceament. Hconomy, bebter working propertios and equivelent bond strength
are the clalas for it, Hundreds of thousands of bags of this former dryer waste '
are being sold to building material dezlers in Iowe with & nige profit to the
clay products menufacturers.

Similarly, ground clay hes been appuedtobulkmnmbemrkandam 8.
\]/ & bullw issued on this subject.

b ] As far as I know no Illinois menufecturer hes utiliszed his dryer weste for
; such purposes. It would seem well worth while investigating., Host of the Illimois
clays are of the type thaet will produceé satisfactory mortar ntx

Incidentally this is an excellent subject for research on the part of our
ceramic schools.

\/ % #Clay in Conerete® D. A, Parsons, Burmu of Standards Write Superintendent of
Documents, Washington, D. C. (5¢).




/fﬁ GRANULES . —
\Mannfac‘mms of asphalt mfing aend siding use lerge quzntitles of fired clay
granules as & coating and to give color to their produet. Ground brick bats were

formerly used but new processes for the manufocture of gremules from rew cley give
a much better and more unifora product.

CHW

There hes been developed at Iowe State College & mew pzroduct of clay - a sewage
fﬂterringsimﬂartothe Raschig ring used in the chemicel industry. .

(mesearamllhollowquinders cfburnedclavabwtlﬁﬁtmterandlw
long for use es the filter materisl in sewsge disposel plants.  Due to the larger
exposed areas they are said to be much more efficient then the ermhedqwartuto
commonly used. Work is now in progress to dewvelop =n economicsl method of producing
these rings.

A So-called light~weight products, made porous either by & bloating process or
by the introduction of chemicals or combustibles vhich are driven out in firing,
open up an entirely new market. In the refractories field these products ere used
to meke insulating refractories which cem, in many cases, be used on wells exposed
to heat with materizl savings in fuels.

In the construction field light-weight brick or tile offer opportunities es a
~ backing up material inm non~load bearing wells. In structursl steel buildings they
lighten the load es well as acting as fireproofing and insulation.

Brick are being maode with &g many as 60 smell holes, reducing weight 25 to 30@
and yet retaining ample s ; for ordinary building purposes. The holes &re so
smell that mortar will pemetrate only enough to give keying effect similer to thot
obteined with metsl lath. The brick being lighter can be shipped nore cheuaply,
thereby overcoming some of the loss due to increased freight ro tes.

q gg;g PRODUCTS .
Time does 0t pem't wore then a fe“# reference to other treads in the develop-

nent of new clasy products to meet competition, high lsbor costs, increnced freight
rates, or other influeneing factors.
fu—v(

prick Vancer. - are thin brick developed for vemeering qld homes, ete.
They cen be ship am econonicelly aad because of their lichter welght require
less expense in foundation construction.

Do - These are hollow units teking the plece of two brick plus a |
nortar Joint. for backing up and facing purposes ,ﬁaves as much os 17f)in
lebor laying cost. Hoin, annto ?

- Irregularly shaped slebs of fired clay resembling slate or colored
stone ﬂagging used for walks, porches, floors, patios, etc. Color possibilities are
even grect beczuse of wide range of firved clsy colors. _
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but heving the adventsge of & wider renge of caun ﬂmnzr:mlblt to obtain in
notural stone.

W - This is ¢ dm, lmpervious product for fsctory flooring to replace
cement or wood. &t is in demand bty pecking houses, food products plemts, shemicsl
plents, breweries, ote., vhere senitetion snd cleemliness are importent.

Sxick Slsbe -~ These are th!.n brick sttached by means of = binder to a wall
boerd bese in groups of comvenient handling size. These prnelld :re then nsiled to
a wall giving the effect of & brick wall sppeercnce. Yther designs provide for the
applisetion of the individuszl slebe te o wall by aedams of stuples, rods and other
devices. They heve been devaloped for ecomoulcal veneering of exterior and laterior
walls, . . 3

s U ~ How designs for hollow tile which mecke for fesber laying by
providing & better sortar bed end « hend hold for the moson so that he can speed
up the laying in the =ell huve been developed for low cos$ housing use. These tile
are designed to be the caﬁxglete well requiring no f‘urthm- exterior or interior
tr%mm.

\;?m-hapa the outstending trend in the utilizetioa of clay products is the devalap—
ment in reinforced brick masonry. £ men who has plogyed 2 mejor pert in the enginecer-
ing nd prosotion of this development is 2 spesker on this progrem. I recommend
that you listen to his instructive end interesting messcge.

feinforced firick Jlasonry will undoubtedly stimulete its om trend in its use for
engineering structares and in the fora of slebs Tor low cost housiag constroction. __[
These important subjects I understend are to e covered by other speckers who ore
| prouinent in their developments. I may say this, however, ’&Iarge scele use of the ~
principles of reinforced brick mesonry mizht very possibly mean simply rqadiﬁcaﬁanﬂ 2
in our oresent products to bring out the utmost in eccoumony snd utility. For those
' who sre unfesilice with reinferced .rick meseary, I might Briefly setTve it s o
slab, ber or columa conteining reinforcin; rods imbedded in morter joints to give
the construction rigidity, temsile strength, end other properties not unlike re-
inforced cpncrete. :

\“‘")éﬁ trend has been diatimﬂy defined in the rejuvenation of old pevements by i
regurfacing thea with peviang brick. There are nmeny vhoe predict thet with the return }
of norasl business, amd attendsomt incrcrsed motor freight traffic, the need for brick
surfaced highways to withstond the incressed wesr and tear of the traffic will be
imperative. M

Improveseats in brick rocd construction have beem notebles . for instence, the
use of colelum chloride for surplus Tiller removel; improved fillers with reduction
in aliypery cenditions; de-aired brick for stronger surfecing; «nd inprovements in 4
bzse design. |

liethods have been foumd to reduce the cost of o glazed swiluced brick or blbdk.
-claanmg, highly reflective, full. e»m renge product io ﬁnﬁing in‘xrmad

Y
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_ ~411 ¢ products are finding a larger scceptancé for interior use. Homes with
brick wall interiors are finding faver. Brick floors in homes, Tacteries and offices
ere new trends. It is said that & reinforced brick slsb leid on metel laths =s the
form end sucport will cemstruct & floor costing but $40 more them wood construction

in an ordinary size home. Glazed well units of large size fr :
«-e another development, W 2t o

<9

~ LI wonld fail in my mission vere I to neglect to point out one significant trend
at present somewheti obscure due to the low cbb of activity in the,field.
%) Ty ‘mevt'ﬂ‘
I refer to the increased use of production control methods. I believe that we
/}""ﬂ@ see a distinct forwerd movement im processing control and in the sbsorption |
) in the industry of technically trained men who can men this x?‘brol processing.
; v Q.E/J—!)"’ A
 One other thing. Strenge as it mey seem, I believe,\w’e are sbe not very far
removed from a sroblem of dire lobor shortage and of hicher priced lsbor. [Millions
of men now idle are, I fully believe, permeanently disqualified for work. The disin-
tegrating effect on the moral fibre of protracted idleness and opea-honded relief
has greatly increased our permant zrmy of wnemployables. So I am venturing @« pre-
diction -~ a prediction of a trend in cley products menufacturing thst will be
distinetly more mechanical than it is today.

ot !

Brick plant labor was always heavy, burdensome lsbor. It is going to be diffi-
cilt to find enough men who will willingly perform this kind of labor. 8o when ;
production increases snd clay plents hire new men to fulfill their cpmplement - wivbw Géate
look for difficult in organizing crews who will work smoothly together end who can
be molded into an efficient production machine. Loock for further mechenization -

a future trend in the technologicel utikizstion of clsy and clay products.,
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TRENDS IN THE DEVELOPMENT AND USE OF

NEW UNITS FOR BUILDING CONSTRUCTION

By FranK M, Lescher
Assistant Rofessor of Architect ure, University of lllinois, Urbanas

It is extremely dangerous to prophesy what is likely

to happen, even in the immediate future, when changes of
all kinds are as imminent in every business as they are at
the present timej; snd more especially when an old, established,
and tradition~bound industry such as building shakes off the
draperies of its traditions, and steps forth in the freedom
of what we call modernity, but what might perhaps more justly
be called architectursl nudism.

In my belief, this danger to accurate prophecy,as
far as building is concerned, lies prinecipally in two things.
The one ig the fact that so many scientiiic investigators
are carrying on experiments which wmay result, intentionally
or accidentally, in the production of new materials suitable
in some respect or other for building work, -—£g§63¥;é§%ivn
that is being ecarried on quietly, or even under cover - 8o
thet some unususl product or products may change many of our
ideas as to the suitability or fitness of some of our present
materials to the purposes which they have been serving in
buildings; especially as the new products may serve those
purposes more directly, more accurately, or more cheaply.
Similarly, new uses for, or changed appearance of, old
nroducts may result in the obsolescence of these present

products or methods of production in favor of the new.



- 2 -

The other danger to accurate prophecy lies in the
effort that is being made by so many men, not of scientific
status, but of the business world, to make building better
and eagier, not only from the viewpoint of craftsmanship,
but also from that of finance. There is an earnest group of
believers in the theoxry that building, especially the
building of houses, has in the past taken far too large a
portion of the little man's income, whether it be paid for
the direct purchase of & house, or whether it be paid in the
- form of rent; and this same group, together with many others,
is as firmly convinced that far too large a portion of the
little man's investment in a house is destroyed, or we might
better say, deflated, by poor materials, or more particularly,
by poor workmanship. The noﬁi%redictable efforts of this
group of men in their entirel;‘laudable endeavors to make a
profit by bettering this situation, constitute the second
danger to an accurate foretelling of the trends in the use
of building materials.

"I think it may fairly be said that the building in-
dustry is still the only large scale business %n t@e country,
or even in the world, which is still conducted?g;ﬂtge basis,
at-least—fLor-the -most-part, of hand preparation of the

material on the job. There are exceptions, of course.

-

Factory preparation of mart of the bmterial is a commoniplace

g
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to most of this generation of the building industry;
nevertheless, wgﬂstill gee most of our mortar and plaster
mixed by hand ifour bricka\laid one by one in their places
in the building - the lumber ocut to fit in its place as it
is used - and all the other hand processes of our present-
day building carried on as they have been from the time
the first cave man decided to improve his cave by rolling
a few stones across the entrance to mske his dwelling more
commodious, and gﬂ%@ protected from the weather.

We are seeing » trend away from thie situation, and
I think that this trend, which leads more and more toward
greater utilization of larger factory-prervared or preé
fabricated wmmite is pointing the way toward the high-road
of fﬁture building, espeeially in the vast field of the
smaller house. Many architects are, either wilfully ox
ignorantly, keeping their eyves turned away from this signboard
of the building times, believing that by so doing they are
putting off the evil day when they will have to work in
materials of a new kind or a different form. Sey—toe; the
cr&ftsqgﬁ of the bq}lding t;adee, equally blind to their own
intexéats, not sgﬂsing thﬁ current setting toward tha PTG

du,e’timn of nre—d’abrioa,téd units, a,re inclined to figﬂ, the
xnew rath&r tn&n adapt themaalvegfto it, and gain the benefits
to come from greater amploymenf on larger scale, lower priced

work.
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Many observers of this trend are inclined to feel
that building, taking the same road as the automobile
industry, will develop a mass-production produect, to be
used for a few years, and then turned in on a new unit,
or else thrown on the junk-heap. Another group, which
includes many architects, takes the fearful view that this
gort of development sounds the knell of residential archi-
tectural practice; that the architect, if he survives at
all, will be but the minor adjunct of the building factory.

I cannot agree with the first group. We do not live
in our automobiles, much a8 we use them, and the very fact
of living msakes, within a short time, a vital difference in
our viewpoint toward the place in which we live. We Americans
have been accused of being a nomadiec people, especially of
recent years, because of the peculiarly transient nature
(as far as employees are concerned) of many of our large
scale businesses, more especially the chain store and multiple
factory groups. Nevertheless, in the mass, our people are
home~loving, and, given the chance, we take root, little ine
clined by nature to move about constantly. Consequently, I
believe firmly that the constant changing from one house to
another that is an innate part of thie first group's theory
would so shock the natural home-loving instinct of the great
body of the American people, that such a method of home-
building or home~owning would never become truly popular

in this country, even though the love of the new would
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become much stronger fhan it is at present. Natural ob-
solescence and depreciation take a sufficient toll, even
of our present types of buildings, without developing a
type which invites quick obsolescence.

With the second group I am equally at variance. We
have at the present time in many of our industrial com-
munities, a peculiarly atrocious type of mass-production
suall house which mever-kmew-what-am archivect-was;—and, I
fea®r, was never even in contact with a really competent
builder. The proposed mags-production types of small
houges which have so far been poposed, are so far superior
to the usual type of industrial housing that no comparison
can be drawn; so that even an "adjunct" architect may be of
value in housing under the new thought.

The trend with which I am most concerned, however,
leads directly from the idea of mase production, and that is
the trend toward lower cost and consequently, toward greatly
increased home ownership, with all that home ownership implies
in stability, thrift, good citizenship, and an enlightened,
liveral and reasonable conservatism. As people concerned,
at least in part, with the production.and use of building
materials, we should do everything in our power to accelerate
the trend toward lower-priced, substantial building. This
implies a study of the subsidiary trsnds in the development
of lower-priced building materials, and of methods of handling
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those materials so that labor costs may be lowered in the
building itself.

The steel and lumber industries are moving rapidly
into the arena of such comstruction with thelr large unit,
quickly assembled buildings. The mineral industries are not
far behind, and in many respects are abreast of these others,
and by virtue of the many excellent qualities of their
materials, should soon take the lead in many respects. It
is my hope, modestly, to give an idea of what the architect
thinks may be accomplished by the use of these materials.

Brick, by virtue of its many varied colors and color
combinations, its textures, and its durability under all
sorts of weather conditions, has long been a favorite build-

ing material, even in areas far distant from the natural bB%} :
i gt o be I,

of clay and shale from which it is made. However, the-fadt <ol el

tha%mitwis"awsmaliwuni@mpwaduatumxaquixingﬂhighmpriced
skilled labor for lts use under- the ‘same: Qldmfashimned ‘hand
methods -that have bgan in-use- ever sinaa the material was
first developed; <has militated against its wide use in the
very places where its excellent qualities of durability,
slow depreciation, and low upkeep cost are most desirable -
in the dwellings of the people whoee finances make them
think first of first cost, and not of the continuing cost

of the building.
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The brick industry has taken two progressive steps
in the direction of remedying this situation. The one, as
is well known, involves the use of reinforcement in con-
nection with brick, to give it the same sort of resistance
to bending that we have in connection with reinforced con-
crete. The other, of recent development also, involves the
uge of pre-fabricated brick panels, cast either on the ground
at the site, or at a factory under factory conditionsj -in-
either-case; using lower priced; less-highly.skilled laboxr.
‘than is .the case where the individusl units are placed one.
by.one in the.walle These panels, then, are placed on, and
~ attached to, a structural framework which formes the wall
support.

To me, these two developments comwbine intd the germ
of a possible structural scheme which need not necessarily
require the gtructural framework for the wall. It seems
possible %o cast these brick-faced panels in wall-high, or
at least in story-high units, of sufficient width to contain
an ordinary door or window, and with intermediate units of
the same width, so as to become interchangeable with thenm.
The backing could be, instead of concrete or mortar, some one
of the insulaiting plasters, changed in chemical composition
to gain strength and binding power, and made extremely porous
to give additional insulating value, so that no other insula-

tion need be used. +the inside surface of the plaster could
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be troweled or floated émooth, go that no further treatment,
other than decoration, would be required.

As for the interior walls, a modification of the
seine scheme could be followed, e@pec;ally for the bearing
walls, whereby reinforced brick pansels of the same helght
as those in the outer wall could be cast with a thin layer
of plaster on each side, of such size that all units, either
blank or with openings, could be interchanged as desired.
FMloor aznd roof panels could be similarly designed, taking
into account the pogsibility of designing the edges of the
pre-cast slabs as beams reinforced to take care of the
stresses which would develop. By leaving the brick floor
surfaces exposed, a dursble, easily cleaned floor would result.

Following a similar scheme, it seems possible to me
that terra cotta face units could be used to give an outer
surface to pre-cast slabe that would have all the beauty of
color, texture and ornament inherent in fterra cotte, while
cbtaining at the same time the lower cost values of larger
gize, Tactory-fabricated units which can be handled and set
in place by machin% methods. Such terrs cotta units would
have in addition the ability %o show ornamental interior
faces where desired, especially in such rooms as bath rooms
and kitchens, where an easily cleaned surface is especially
desirable.

Such ideas may seem whkmwdy fantastic to many of us,

but in view of the many things now going on about us and
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accepted as a matter of course by everyone -~ things which
only a few years ago were not even considered within the
bounds of the most fervid imegination - I do not believe we
¢an approach any idea with the thought that it representes the
imposgsible. _

Glass is another of the materials which no stretch
of the imagination could have shown as reaching the amp-
litude of building use to which it is at present falling
heir. Long in use as a means of admitting light to bulld-
ing interiors, glass has, in the last few years, attained
to many other building uses which before then seemed almost
impossible. Glass roofing tile have come into use, glass
bricks and building blocks have become entirely practical,
and structural sheet glass as an interior and exterior
facing for other materials is seen on every side.

I cannot help but feel, however, that glass in build-
ing has but started its race. The developments already at-
tained and pending in the manufacture of stronger, more
elastic, and more heat-resisting glass open vistas to the
imagination that seem to have no closure. Too, the types
of glass that admit the more health-giving rays of the sun
to the interiors of buildings have but started on their
careers of usefulness. The moulding, etching, engraving,
and sand#élasting of glass as a wall surfacing are proving

it to be an aesthetic aid %o building of the first class.



I see no reason why glass cannot be used as the beautifully
decorated containing envelope of electrical lighting and
heating panels which will bring about a2 new era in this
class of building work. TPFurther, it would seem entirely
probable, that if glass can be so made as to pass certain
light rays to the ingide of the structure, while at the
same time with%£elding others, it could also be made %o
keep heat raygwéutside of the building, thus solving one
of the serious problems that confront the air-conditioning
engineers. I confidently expect this discovery to be
made, and brought to a commercial basis.

Light, porous insulating aggregate for concrete, made
of brick shales, has been on the market for some years, and
has bsen proved‘a success7ﬂboth for blocks and as an aggregate
for poured concrete. Why is it not possible to make a dif-
ferent developument of this materisl, so that by admixture
with some waterproof plastic compound which will become hard
without being heavy, large structural units of the factory-
fabricated type may be manufactured; light and easy to handle,
gsufficiently strong to carry ordinary residential wall loads,
and by it e own character, so full of minute air spaces as to
be self-insulating. This, too, by careful design of rein-
forcement could be made at least as successful a floor and
roof material as our present nailing concretes, and lile them,

would not require furring or dther means of holding other
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materials in place where required to be held by nailing.

OQur building material investigators have been
particularly successful in their efforts to develop insula-
tion materials which really accomplish their purpose
efficiently. Rock wool and glass wool have achieved =a
well-earned triumph in the field of insulation and have
taken the lead as a fire- and vermin-proof material for
the purpose. For many years hollow clay wall tile were
advertisedf(ﬁdne too truthfully, I am afraid) as having a
very considerable insulating value because of the dead air
contained in the hollows of the tile. This was, of course,
only relatively true; but nevertheless, these hollow tile
formed a handy, light weight unit, sufficiently strong for
most types of ordinary building, upon the inside surface of
which, when used for outside walls, plaster could be directly
applied.

If it is desired that a small well unit such as this
be continued in use, it might be possible to combine with
the tile » very considerable insulating value, by packing
the hollows with rock wool or glase wecol, sezling it in place
by an asphaltic diaphragm to keep out the daupness which
tende to cause too great packing and settlement in the wool,
and thus obtain a cowbined unit which might have a very dis-
tinct value in certain types of work for exterior walls, or
for interior walls or partitions which should have scund-
proofing qualities, as in hospitals, doctors! or dentists'

offices, or in music studios.
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The steel enameling industry has made excellent use
of its product in building by the development of the steel
enameled tile and siding which attracted soc much attention
at the World's Fair during the two years of its operation.

It would seem that there is a possibility that the use of
this material might be extended to larger units by enameling
the frameless steel wall units themselves instead of the
smaller units of the outer covering. There has been such an
advance in the art of enameling that it is entirely possible
that large surfaces such as are constantly used in the type
of construction just mentioned could be properly enameled
without difficulty, thus giving a beautifully colored, smooth,
weatherproof, rustproof surface without the addition of the
outer covering which is now required. Not only would this
serve for the exterior of the building, but, as in the case
of the terra cotts unite spoken of before, could be applied
to the inside of such units as would be best served by such
treatment.

As I reecall the various trends which seem to me to be
logically indicated, or the developments in materisls which
have been suggested, the latter, especially, masy seem somewhat
fantastic, as I have said before, and perhape beyond our
pregsent vision of probability, or even of possibility; never-
theless, stranger thinge have happened in the building industry
in the last few years.

There is one trend, however, that I would like to see
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well established; one which has nothing to do with building
materials themgelves, yet is vitally necessary to them, and
to the building industry as a whole. The trend to which I
refer is one toward some different practices in the social and
financial aspects of building, and particularly of asmall
residential building. The social aspects Hteowhieoh—i-refer
are better control of zoning and planning in residential
districts, and better inspection of small building projects
for the protection of the owner himself, even againet hie
will. The financial aspects refer to lowering building
financing costs by the elimination of certzin bonus and
brokerage exactiors all too common among souwe private lending
agenciee -~ exactions which, in company with improper amorti-
zation figures, sometimes force the small owner, unfamiliar
with methode of financing, to pay what amounts to an extremely
high rate of interest.

In closing, let me pay a compliment to the various
industries connected with building for the way in which they
have carried on against real and vital difficulties, and,
with a lively and inquiring epirit, carried on research to-

ward the production of better and more economical materials.
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REINFORCED BRICK MASONRY FOR PERMANENCE #J%égw

General jéferin Tenden?, /Ninois Brress (Z»./:m—:y, C’/;ica_g-u-Mww..Mw;f o

When the title of my paper was first suggested I was
reluctant to accept it. Mentally I balked at the use of ‘the
word "permanence“ but on further thought I conclgded that 1
weuid*ﬁe*e@mmii$ing'no'graveweff@rmﬂéﬂﬂgfghe wor%iwgﬁggW:££T§ed

to building materials, must of necessity be considered in a re-

lative sense.

In the past we have heard much of the slogan, "Concrete
for Permanence" and yet, at every hand, may be seen examples of
its disintegration, both incipient and progressive. We are
familiar with the so-called "permanent" structure of steel, and
yet everycne knows that the demon corrosion takes a staggering
toll in dollars each year. Wood construction may, in isolated
casés, last a2 hundred years or more,but in general its span of
life is a matter of decades. And finally brickwork, with an
enviable record for service, likewise has a normal span of life
usually measured in terms of much less than a hundred years, so
you see that when one has the temerity to use the term "permanence"
in connection with a building material exposed to the disintegrat-
ing forces of nature one is treading on dangerous ground)and es=-

pecially so when comparison is made with Webster's definition of

the word.

The trend ef—the~bimes is definitely in the direction
of more efficient, economical and intelligent use of all mater-
ials and toward the development of new uses for both raw mater-

ials and for finished products. Since time immemorial plain
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brickwork has been recognized and accepted as eeomstructieor par-
ticularly well adapted to wall construction because it has lent
itself so easily to architectural treatment?}nmause its color
possibilities are so vast ana satisfying and because of the dig-
nity and character of the finished work. An internationally
famous architect énce made this statement "All of the ingenuity

of man, through the ages, has failed to develop a substitute build-
ing unit which at once combines»in a Walliﬂutility, color, charac-

ter, charm and beauty."

Strangely enough, down through the long centuries which
record the history of brickwork, little thought has been given to
its use(for any purpose other than as a direct load-bearing mat-
erial. Bending in brickwork has been avoided as one would avoid
a pestilence and I say quite properly so under the old order of
plain brickwork but today we are beginning to think in new terms--
we are thinking of brick masonry reinforced with steel rods--we
are combining the high compressive strength of brickwork with the
high tensile strength of steel and we are doing it in such an ef-
fective way that reinforced brick masonry may éafely be used for
such representative structural members as beams, columns and floor
slabs and of course in walls, as well. Thus, in a single stroke,
the inherent weakness of plain brickwork in tension has been eli-
minated and its scientific combination with steel reinforcing rods
has resulted in a type of construction capable of carrying heavy
loads in flexure and in shear, as well as in direct compression,

thus meeting the requirements of modern structural engineering

practice. Surely this proves that the ceramic industry is alert
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to its responsibility to find new uses for its products and that
it ie keeping step with the trend of the times. Now, may I sug-
gest to you, that such an outstanding development<in the industry
and in the field of construction marks a distinct step forward and

presages for clay products a new era and a new realm of usefulness.

Scientific research during the past 30 years establishes
that the principles of reinforced brick masonry design are the same
as those commonly accepted for reinforced concrete and that the
same design formulas may be used. Today several hundred struc-
tures, such as buildings, bridges, trestles, retaining walls,
storage bins, stadia, etc., have been built wholly or in part of
reinforced brick masonry and the list continues to grow almost
daily. It has particularly found an interesting and valuable
field of application in residential construction wherein pre-
buiit slabs have been used in wall construction, as exemplified
in the liodel Farm House at A Century of Progressf}and in pre-
built floor slab constructicn of which several examples are be-
ing built at the moment. And again, entire residences have
been built, using this new system, as exemplified by the Exhibit
Building of the Brick lianufacturers' Association at the World's

Fair and by nearly 30 residences in the California earthquake

area adjacent to the Calaveras fault line.

I could go on and on, telling you of the many uses to
which reinforced brick masonry has been or may be put but time
does not permit. The motion pictures which are to follow will
demonstrate visually to you the integrity of this system of con-
struction in a dramatic manner and'far more effectively than I

. could do soOe.
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You will see a structure that carried the weight of
2 million people - a building, the floors of which were tested to
more than twice the design load with resulting insignificant de-
flections and stresses - a construction which, while under the
test loads, was subjected to a two hour fire test at a tempera-
ture of 1625 degrees - after all of which it required air hammers
and the repeated blows of a 2000 pound ball cf iron swung from a
60-foot boon, the partial wrecking of the supporting walls and
the complete removal of both front supporting columns, before
the structure would fall. That, gentlemen, is a true his-

tory of the performance of the reinforced brick masonry building

P

A g AN
which you will now see wreekreé¢ in motion pictures, and offers

A
indisputable proof of the structural integrity of reinforced

brick masonry construction and marksa new trend in the utiliza-

tion of the ceramic products of our great State.
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"BRICK HOUSES--CHEAPER AND BETTER"

Illustrating
Century of Progress Model Face Brick House
of Reinforced Brick Masonry Panels
Load-Bearing, of 4-Inch Thickness

e _> ‘‘‘‘ 3
"Brick Houses—-Cheaper and Betterﬂqﬁéz

( These are not my words, but those of Mr. Thomas H., Beck, Chairman of the
1}4" g;t rtian Cornmniaaiins 4
Boardg;Crowell Publishing Compenv,—wheymee~ycv~kncw* ~zre-Pd Tehersof-Womentg Hoe

=

Compenion,.The. Amerlcan-Mag%fggggjﬂeikfepLsm$heﬁNabren&l«Week%y,~&nd “The-Country

,,,,,,

/

//g;lsman & Holsmen, Architects,
Lot vobertle
Eub&&eh&ngweomvanyg for the 1954d§§ntury of Progress, a Model Farm House, under—the

\;; ausplces of their ountgx Home Aag;;I;EE)that'sgtié be low in cost, low in upkeep,

Se——

> 953 PN PSR S

and practlcally fireproof. HSin@;apﬂ&ang“éxp -commission, & small house
ng«in’cﬂstywlowmin«upkaepywprac@ical%ywﬁireproaﬁmuto/K%chitects, who, in the past,
had been designers of cooperative apartments waich housed as high as 25, or more,
families.

When the/ﬁ%use was completed and turned over to the Crowell people, MNr.
Beck remark?qitk

/ﬁ"You have shown the people how to build houses cheaper and better. Both

of these things must be done in America. I have no greater ambition than to spend
my declining years trying to help the people accomplish it.” I-don't- have to work
for-meney any -more"

/1 trust thepe are so/p here +oday who can matgh Mr, Beck's last reﬂarﬁ.
Probably some of u§fshould bg’ln the Publlshlng bu51n¢ss, and not allied wlta the

/
Coqstructlon and Materlal bu51neps, if tq1s is to bé 50.
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Wedds so much for the origin of the/ﬁ}ick/ﬁguse in which we are interested
today.

This important question arises—fﬂgygyas Architect Holsmen limited, in his
éommission, to three basic things——low cost, low upkeep, and practically a fireproof
house? Most certainly, with more freedom in spending money, the/A?chitect could have
still secured low upkeep and fireproof. But there is a need today for houses meetiﬁg
these three basic requirements. It is more then & need; it is & dire necessity, if
thousands of our citizens are ever to own the roofs over their hesads.

Using Illinois figures oﬁly, the Illinois net incomes for 1932, as released
by the Treasury Department last December, 1934, on income taxes paid, give us these
illuminating figures, in round numbers:

bty
of & 5,000. and less

s nsmise

; » 5,000.-10,000.
S, ew v, 10,000.-20,000. e
ik n. A  20,000,-40,000. -- 2,000 -—* G- 2
- - mooeMt above 40,000. -- small percentages

Incomes above these figures, in the various brackets, are in small percentages, and
really do not enter into our discussion now. You will see from these figures that
reaily the $5,000?oand less incomes--including the $10,000{--give us the potential
new home owners. It is from this group we will expect the volume.

Even with all the impetus given to/ﬁ;me/ﬁﬁildingfarecently through F. H. A.,
and other kindred methods, including new financing plans for homes, covering 10, 15,

and 20 years, either Government or Insurance Companies loans, the problem with us is

still to construct low cost housging. A man cannot acquire an expensive home--entire-

ly out of proportion to his yeerly income-—-even through a long term amortization. In
12 to 15 years, the debt has doubled. He never will be able to pay for it. There

must be low cost houses for modest incomes. /

Examining another set of figures, we learn that there ere 10,500,000 urben
&ﬁA ,&U%MA
homes--farm houses not included--in the U Si¢?22a_are priced from $5,000Q'to ?5,000§;

pecet
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21% are priced from $5,000! to §7,500. In other words, ﬂ$¥5-45 of the homes now in
existence, run from %5,000?nto $7,500. Homes above these values, to the @l0,000(g
7
homes, amount to lO%;"and the percentage dwindles to 5%?f~as we reach the $20,000(9

homes.
I think from these two sets of figures—-one giving the latest incomes re-

X

vorted in Illinois; and the other giving 45ﬂwgf homegﬂprices between QS,OOO?qand
$7,5007ﬂin the U (Sjé%;e show conclusively that low cost housing is the problem in
the home field today.

It has been said that previous to the é%arténg—ef—bhe depression--1923 and
1930--no particular attention had been given to solv%wzge problem of real low cost
housing for the masses. It was because the/ﬁontractors and‘ﬂ%me }évelopers could
meke greater profit on the better class of homes, costing more money.

Probaebly Ex-President Hoover's Home Conferences was the beginning of a

period giving serious thought to)ﬁmm‘ﬂhilding in general. From that time on, and

especially during the last two years, it has been a major problem in the/#ress,/ﬁélls

of Yegislation, and conomic’f%therings. Housing has come into its ownfvas a subject
of talk, but not as‘a reality,. '

In the two-year periodfprevious to the opening of the 1933 Century of
Progress, the/éress carried columns, and almost pages, of copy about the types of
homes with cost reductions?qwhich would be developaed and displayed at the Century of
Progress. The public was all keyed up, expecting to see home prices shattered.

Publicity writers stressed most stronglyj?the wall construction. We would
have steel sheets, steel panels, fabricated wood panels--something entirely new and
at greatly reduced costs. It was intimated that 20 perﬁznt of the totel cost of the
house would be saved, and in most cases it would come out of the cost of the walls{{
because ;f the new type of construction. It was perfectly absurd, because if this
were the case, the walls of the house would be entirely eliminated on this basis.

However, the public was led to believe this.
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We made an exhaustive study of alllthe homes at the 1933 Century of Prog-
ress, and we did not find that this was frue. In fact, we found jﬁst the opposite--—
no home on display, including those of sheet steel, also wood panels, costise less
than $7,000?\to $7,500?: and othersxgﬁzve this price. Thus the price was quite be-
yond the salaries of many that we have enumersted in the list of today's potentisal
buyers.

In the light of what we have just sét forth, we believe that Mr. Beck of
the Crowell Publishing Company, did a wise thing in specifying e low cost house at
the 1934 Century of Progress.

Thus you have the why of the low cost Prick home, which is under discussion
today .

There may be some here todasy who visited our)ﬂouse. The location of it, on
Leif Ericson Drivejqat the extreme south end of the g%ounds, slowed down attendance
gsomewhat. However, this is an interesting fact. By actual count, more people passed
through ourkﬂguse than would fill six Yale Athletic Bowls--that is to say, over 475,000

A i TR
people. We believe the people were thoroughly interested, for over 10,000 descriptive
booklets at lOi”each, were sold. Some 75 to 80 working plens and specifications were
purchased. Hundreds of thousands of pieces of descriptive literature were distributed
gratis. One house &t Huntingburg, Indiana1was erected 1ast.fall, duplicating our
Century House. thdregs and hundreds of reauests have been received concerning some
part of the house.
: NIPOTR. 'S ot

While ﬂéinforced)@rick ﬂgsonry is over a century old, as fer as 1 can ascer-
tain this is the first two-story house actually erected, using single, 4-inch thick,
load-bearing RFeinforced y&ick/Mésonry}fgnels, with IPan)ferro,ﬂéncrete floors. The
house is built around the two basic idess--4-inch Reinforced ﬁ;ick Mgsonry)f;nels,
and ﬂ%eel IPans for floors and roof. 3

Probebly I should have said from the outset that this method of construction

needs an)}Qchitect at el11 times. It is an/ﬂ%chitect's proposition, for it follows his
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blue prints and specifications. Panels are accurately specified, numbered, and fall
into the construction plan sutomatically. You are building withléteel,‘ﬁfick,
jﬂément, with little need for the saw, hammer, and plane, in constructing the walls
and partitions.

A1l of our publicity and effort has put the‘}échitect into the picture.

We believe it would be very detrimental to the success of ﬁ%inforced/ﬁfick Mgsonry
/ﬁénel Jonstruction to have the public assume that anyone can erect such a house with-
out plans and specifications.

The plans and specifications, covering the engineering requirements, were
most carefully drawm, and necessarily so, to meet the eapeééiﬁscrutiny of the/ﬁngi—
neering gtaff of the Century of Progress, also the Chicago South Park Commissioners.
They required a 100-pound load?i&ﬁ;tresistance to an 85-mile per hour gale. They
approved our data, showing it capable of resisting at least a 100-mile gale. a

I~&m«p&e&sedw%@«&dvisemthatﬁﬁr. Filippi, our previouslgbeaker, was the/ﬁbn—
sulting)ﬁhgineer in working out the problems of our Century House.

I oo
In this connection we might éﬁgiae that under date of April 11, 1935, we
~
have the Federal Housing Administration approval of this type of construction—7ﬂéin—
forced rlckdﬁgsonry/PaneWs——two—utory houses, utilizing Government insured loans.
Mr. Miles L. Colean, Technical Director, F. H. A., and his ;&afff/were very crltlcalf% 1L9

of our plans and specifications. They requested us to submit technicel data answer-

ing their requirements. They specifically mentioned that this was a new type of con-

struction, and there were no reference data. There were, however, R-B-M data, but not

in the use of upright Pemetsy 4-inch, load—beeringarﬂn ﬂo,
Being an‘ﬂdvertlslng énd/f;omotlon man, and not an,;gglneer Qr }éch1+ect;%
) A
aSwgouwhaﬁéwpmath;vwdaaee@neﬂwbeﬁsmewﬁhgﬂg—b&% trulv interested in both, maybe I am A 4Q

/

priv1legé; to say that the,é;glneers ng1ng the approvaltcxnﬂd nqt rely on preyiouﬁ/<4yq o’

data, as they are wont to do. Such data were non—exlsteqt.
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tles rernazv:edj?w’A

books out the window "

Englneerlng requlrements of safety, maybe you

- -

% It wes rather amusing, when in Washlngtap ladt}éﬂl bringing/this type of

constru@tlon to the attention'of P. W. A., one of the;higher p601flcatlon/fﬁthor1-

\
e

C "WhV, Luse, 1P what you are telling me is true, we Will have to throw our

I rnmarke%f?

< "If the type of construction we are proﬁoting meets all/ﬁg;ﬁiﬁectural and
£ i)
will have to." 5

A
/' They wanted to see a 4-story structure of this type of conotructioﬁx\

\ N
N

I further advised hlm that there had to be a P1rbtzﬁuspens1on/ﬂfldge. N

It is sometimes amu51ng?’1n the course of my occupation, mingling w1th/E;éir

neers and K;chltec ts, to get thé réaction from the different propessions. The/}échi—

\

\$ect remerks that if thefﬂggineer de51g@s the house, it will have to be teken downj

\

and the‘ﬁhglneer counfers that if tne/ﬂéchltect builds it, it willugome dowmn. I

don't know Just how much truth there is in thls.

\

Most certalnl everyone is 1n+eres+e in Architecture with pleasing llnea
T s

%,
>"

and of safe construcfion. The two must go hand 1n\hand to meke a finished plcture.

Comlhg back to the construction of the Cenﬁﬁ(g House, as nrnv1ously’stated

evenythlnv is worked out from the Architects' blue prwnts\end speolflcdflans. Panels

e N
are,ﬁade and numberedkto fit into a pre-conceived plen, as\gbu%é be cqt)é%one coming

oﬁ;o a job.

Now let's see some of the pictures, showing the actusl construction. The

old Chinese proverb, "A look is worth 10,000 words", is true.

Thirty slides were used showing the various stages of construction of this

ouse. Some of the colored slides vividly portrayed the colorful red Prickwork.

It is an 1ll-room house, two stories, including two baths, double garage,

with a combination pitched and deck roof. The count does not include heater and fuel

rooms.

L
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The dimensions of the/ﬂéuse ares

First f&oor, ;gcluding srage gﬁver %11) 55121 long; 26'6" wide
Second {Rl-ov ogr1p" n  ogtgn m

There is no basement, because it is believed chezper to build above ground
than below.

Where skilled labor is not over §1.00 per hour, it is estimeted the house
can be duplicated for £5,000. This includes a good grade of plumbing, heating, and
lighting—-ready for the occupant to move in,

The/grick anels were made at the building site, of Indiana-Illinois Red
Colonial Brick, costing $26.00 per M, delivered. Psanel molds were made of 2 x 4's,
with holes on 8%-inch centers, for %—inch deformedféteellﬂods to be inserted. Thus
the openings between the}ﬂods for the placement of the}érick are 8% inches on centers.
The sand bed is screeded smooth under the frame, forming a perfect plane surface for
the face of the/ﬂ;ick. This sand bed absorbs any grout which would run through to
the feace of the)ﬁrick. In the mortar joints threaded bolts are placed, in the upper
part of the‘fénels, which permit the use of & plate later in raising theifénels to

i
the walls. These bolts also project through the floor IPans, thus aiding in anchor-

ing thexéénels. 'Plthé

A thin grout ofjﬂﬁick ardening/f;rtland ﬁ%ment ——&-wap%4&
' Hydrated Lime, MM 8 ‘?
)dlean/ﬁharp ?@nd

«

(fé poured over the buck of the ﬁ}lck in the‘f%nel. ThlS is a2 very particular opera-

tion. The ﬁ%ment, lee, and and is well mixed dry; then slightly wetted and mixed
and allowed to stend not less than half hour)kor more than one hour. Then it is mixed
with water to the thickness of thick cream[——total water not more than 7 gallons to a
bag of cement. x |

A perfect bonding is an absolute necessity, and this operation must be

rigidly adhered to, as it relates to the mortar content and the way of mixing.
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The/ﬂ;inforced lods are perfectly embedded in this menner of using the
grout. It is possible to use a d?SEEEEF;g;é'than 4 inches.

When the }%nel is being made, Haydite morter mix may be poured on, to the
thickness required, thus giving a thicker well, and at the seme time providing for
insulation. Panels as large as 7'4"——floor height--and 6'6" wide, were raised from
the floor, using a single 20-foot pole derrick, operated by man power.

It is interesting to note that there was no failure of a single/ganel
during the entire construction. Panels containing approximately 240xﬁrick, weigh-
ing over 1,200 or 1,300 pounds, were set in the walls in the one}?gnel in one opera-
tion. Two men at the wall, one at the derrick--three all told--easily handled the
/fgnels, erectingyand plumbing. Corner)gwnels are dove-teiled, and fit perfectly
with just the mortar joint openings.

Interior partitions were also made of/érick anels, in the same manner as
we have described for the outer walls. However, instead of placing the‘ﬁrick in the
f#;nel forms on edge, they were placed bed-side, thus making our walls approximately
2% inches thick. %Etﬁ}ick are figured to the square foot when placed on edge; 4)§rick
to the square foot when bedwise. Interior partitions for the first floor were placed
in position by men power alone, and anchored.

In ke commencing g this job, the masons had never worked on a house of
a similar type, and they were very much of the opinion that they could work faster
by trowel than our type of Penel making. In order to check this, several interior
){énels were laid up with trowel. There was no comparison in guality of workmanship,
time and cost--everything being in favor of the molded/éanel.

Steel IPans were pleced over the first floor walls, both exterior and in-
terior. They were securely anchored and then filled with light weight fement aggre-
gate. The IPans were of 12—guage/éteel, 4 inches deep, 18 inches wide. In some in-

stances, as over the garage, they had a span of 15 feet.
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Finishing off the cement fill of the Pﬁﬁs made them ready for a mastic
covering, in preparation for a wood floor Oﬂ linoleun covering, éﬁzé%e%—have~yonv
The one operation of placing the IPan and filling it with/ﬁément aggregate, made
a second floor and an under-ceiling at once. s

Second story walls were put in position in a{izgiigr manneilto théxfirst
flooxrs The/gfeel beems of the roof freming are securely bolted at the ridge pole,
with a beam extending to each corner, and in turn securely bolted to the channel
plate. Over this ﬁ%eel roof frame are placed l4-guage %teel IPans. These are not
filled with alﬂgncrete mix, but with Thermax glabs. We thus have a fireproof and
thoroughly insulated roof. Over.  the Thermax fill was placed an asbestos shingle
roof, attached in the regulation manner.

Corner fenestration was used, because it geve more window openings than
in the aversge house-—there being some 8 feet in each room. It also permits cross
circulation and a better arrangement of interior furniture.

The deck roof over the double gerage is really a continuation of the floor
Pans, as used in the second floor of the house proper.

From the exterior view, you will notice the house has cantilever construc-
tion in several places--the doorways and the porch. Because of the use of the IPans
and the lighter weight retaining walls, it is possible for the/A?chitect to use
cantilever construction. Furthermore, the position of the first floor outer walls
does'not set the position of the second story walls.

Our labor costs, per Chicago Union Scele, were Masons—-$1.50 per hour

Carpenters—— 1,31+ " o
Laborers-- .82z " 4
Even with these labor costs, and being an experimental job all the way through, we
struck an average of approximately 4O¢V§er square foot for the walls, including labor,
materialyand installation. We ere qugke confident that such costs on an organized
job could be cut to 55¢’§2r square foot, or less, depending upon the price of Brick

N

and other mesonry materials, lebor costs, together with the contractor's knowledge

of this type of construction.
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There are at least 15 advantages of this type of 4-inch load-beering,/iéin-
forced Brick Wésonryyyélls of/fénels:

(1) Freedom of design.

(2 Variety—-not stereotyped.

(5) Centilever construction.

(¢) Roof--pitched, deck, or combination of both.

(5) No factory fabrication.

(6) No mechinery investment.

(7) Mo mass production.to reduce costs.

(8) Panels cast at building site.

(9) Local labor and materisls used.

(10) Speedﬁ%&onsﬁruction.
) (11) Monolithic--rigid, permanent.
(12) Wide color palette.
(15) No painting exteriof panels.,
;w‘&) Voel
(14) Rust—?’Termite—PﬁggreE?roof.
(15) Less material, low cost, low upkeep.

There was no wet plaster used in the home. Various wallboards and wall
coverings--linoleum, etc.--covered the walls. It is proposed in this type of well,
that it have insulation and be treated as an ordinary wall.

Undoubtedly the question of leaskage of 4-inch Panels comes to mind. We are
pleased to advise that/ﬁanels were left exposed in certain places in the house, so
thet examinations could be made to see if there was any leakage. We found no leakage
of the joints whatever, either of the individuallﬁrick, or the vertical joints with
the mastic fill.

The house is of monolithic construction, as mentioned. by lr. f. J. C.
Dresser in charge of Chicago Housing, when he exsmined the photos and specifications

in his office in Washington. It is strong and durable.
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As high as 8,000 visitors passed through the house in a 10-hour day. This
was an average of about 12 persons per minute, almost in lock step--a continuous pro—
cession, upstairs and downstairs, with the exit over the garage deck roof. The Atten-
dants on the lower floor advised that they could feel no vibration of the house,
neither was there any sound of footsteps overhead, even with this vest number passing
through.

The savings in construction cost come partially from the fact that one en-
tire course of back-up Brick is eliminated from en ordinary 8-inch solid masonry wall
in all the outer walls. With Prick ¥eneer over wood studding type of construction,
the entire studding, both upstairs and downstairs, is eliminated. In both cases,
the 4-inch Reinforced Brick Mgsonry anel is load-bearing, cerrying the entire struc-
ture. Thus the cost of at least one-half the amount of Prick, plus the cost of in-
stallation, is eliminated. Rate of construction is also speeded up.

| During the last few months, we have proved by alternate estimates on several
houses that are semi-fireproof, low upkeep, that houses can be built on this method
as low, or lower, in cost then in using all frame construction. With thelﬁrick Yanel
interior partitions, the garege is built in, fireproofed.

Carrying this cost figure a point farther, over a 10-year period of upkeep,
consisting of two or fhree paint jobs, depreciation, etc., the advantege is even more
in favor of /ﬁrick.

The cost figure for reproducing this 1ll-room house, is $S,OOOTZ where
skilled labor is not over £1.00 per hour. This includes a good grade of plumbing,
heating, and lighting fixtures. Thelﬁeinforcedz#rick %;sonry anel}ﬁouse thet we
have just described to you, was the only house at the Century of Progress that could
be built for §5,000. AS/A;chitects develop their plans, and as/Zgntractors and their
workmen become more familiar with this type of construction, it is believed that costs
can be{?égzged. Contractors will come to the job with the needed equipment, and will

be able to eliminate a2ll lost motion, organizing their job from the very beginning.
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Our Century House wes built without a basement. It isvcontended that 1t
is cheaper to build ebove ground than below. However, where basements are desired,
the first floor can be built of einforced'ﬂrick anels, the same as we have described.
They can be on 24", 26", or.desired centers, in units if 5;t 426 Sff‘and 6{’§£ngths,
supported on/é%eel Junior I.Beams, or/ﬁ¥e7¢£stv einforced oncrete/f;ists, or'ﬁéin—
forced/érick eams. Further, it is expected that such rick‘?;nels will become a
standard item of the/M@terial ealer.

C7°\\\__‘L*¥ Reinforcedlﬁrick‘ziabs, of'2%—inch thickness/%and 5-foot length, will carry
an ultimate load of 200 pounds per square foot, and & safe load of 50 pounds per
square foot. A 33-inch einforced}érick ?iab, 8-foot length, will carry an ultimate
load of 300 pounds per square foot, end a safe load of 75 pounds per square foot. -

A)ﬁ%inforced/é}ick/ﬁ&ab 62-inches thick will carry a 100 pound load per s.;quére’f‘oot.al<

When our work sheets now show that the entire exterior wells--R23 fénels,
604 square feet--of the second story, were erected, completely, in 9 hours and 5
minutes, there is every reason to believe that/#re- ast "rick’fanels can be placed,
as a first floor in any ordinary sized house, in less than a day's time. Such con-
struction gives a fireproof basementigand should be used in the all lumber house,
end the/ﬁ}ick/%;neer over wood studding, as well as in the all/ﬁrick house. As a
method of fireproofing the basement, where statistics show that most of‘the fires
originate,‘ﬂ%inforced rick/fioor[fénels would be a God-send in eliminating wood
joists,

Where there is no basement, the over-zll cement floor foundation makes an
admirable place for the casting of the wall and partition/fénels at the building
site. The bed of sand gives you the levelling eleﬁent.

Where a bzsement is required, the/#refﬂgst ﬁ}ick‘iloor4fgnels can be placed
in position on the/éteellﬁ%ams, and thus a place is made ready at no extra cost

whatever, for the making of the wall and partition fanels.

Qﬂ(FTom Brick Engineering, Volume III.
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There is much to be said in favor of this type of construction. Architects
advise that because of the lighter exterior wall load of einforced.ﬁrick yénels,
they have more freedom in placing the second floor Wall,fanels, both in cantilever
eand other construction. They do not require the heavy supporting wall beneath. .

Centilever type of construction wes used in our Century House/gwithout any
additional cost, because of the/gteel IPans in the second story floors.

In a word, thelﬁginforced/é}ick/M;sonry anel is thefﬂ}ickman's answer to
)W;bricated omes. It is truly remerkeble that one of the oldest building materials
known to men, today, is used in the most advanced type of construction.

The small-home field is a large one, as we attempted to show through our
two tebles of statistics--the one giving incomes, and the present census of low-cost
homes already in existence.

It is verified in the recent General Electric Home Competition, with its
2,000 competing designs. Class A @lone, the smell house for the North, had 1,000
entrants, which is approximately half the ezﬁ%re number of competitive plans sub-
mitted. It is also reporteaf;gobably 75%F6f the plansquhowed a trend toward the
modern type--meny with deck roof. _

Reinforced rick:}%nels are most admirably adapted to the type of construc-
tion shown in the Generél Flectric pbmpetition, the very latest home design competi-
tion in this country, awards just having been made.

"Cheaper and Better Homes" can be built with/éeinforced rick Masonry

/f;nels. The coming Architect will undoubtedly brush aside the cobwebs of tradition

S

end strike out boldly, developing new ideas in the method of utilizing construction
meterials, thereby giving us homes at a lower price, fireproof, with low upkeep cost,

end within reach of the masses.
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ILLINOIS STATE

‘ GEOLOGICAL SUEVEE i
RECENT FINDINGS ON THE RELATION )3

CLAYS AND SHALES TO THEIR CERALIC PROPERTIES

Ralph E. Grim

Sstimendery Petrographer, Illinois State Geological Survey,
Urbana

Introduction ¥ ce o o~
AAAA ) reveq /Unlver81ty of Illi-

The Illinois State Geological Survey for the past several Tznqéi

in cooperation with the Department of Ceramic Engineering of th
yearsphas been investigating the minersl compositionh of Illinois'

clays and shales in an endeavor to obtain a better understanding

of the factors which control their ceramic properties. This

% “!/) L ILEL AN {? b

research is leading to the accumulation of a body ofylnforuetion

on Illinois' raw materials for ceramic purpose’ which should be
#
RALANNS
of vealue in 1mproving{%roaucts in solving certain processing

problems, and in developing new products. At the Second Annugl —/
. 1
lineral Industries Conference held last year, a preliminary report

1/
Grim, R. E., Clays and shales: Report of the Second Annual Mineral
Industries Conference on Home Building in Illinois, pp. 101-109

(1934).

of this work was given. ©Ouwr—resezrchnes 10 thIs direction—heve
been—sontinved;~but—ore-not-yet-comptreteds The present paper is
a progress report in which it 1is intended to present some results
of our further work on this problem.

These results can be presented best under the heading of
the following general varisble factors of constitution which
exert an importantvinfluence on cereamic properties, (a) variations
in particle size, (b) variation in mineral composition, and (c)
varistions in the base-exchange capacity and the identity of

/‘rm
exchangeable fene. It is not considered that these are the only
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constitutional fectors influencing ceramic properties although

)%MC%’

they are among the most important.,

Influence of variations in particle size
upon ceramic properties

The important influence exerted on ceramic properties
generally by variations in the degree of fineness of the constituent
particles of raw materisls has been recognized and studied for
some time. In investigating Illinois clays and shales a slightly
different epproach to the problem has been used, and specific
data for these materials have been obtained. These destz are
importent, not only for their own inherent value, but because the
influence other factors of constitution exert on <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>