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R. Le Ricolais

CONTRIBUTION TO

ROBERT LE RICOLAIS OF PARIS IS WELL KNOWN AS
A CONSULTING STRUCTURAL ENGINEER. DURING
THE SPRING OF 1952 HE CAME TO THIS COUNTRY
AND SERVED ON THE FACULTY OF THE SCHOOL OF
DESIGN AS STRUCTURAL CONSULTANT TO THE FIFTH
YEAR DESIGN CLASS.

SPACE STRUCTURES

The notion of Structure is taking everyday a greater impor-
tance in the field of human knowledge, even with immaterial
and abstract concepts; we hear, for instance, of: structure of
thoughts, structure of mathematics, and so on.

This pervading intrusion of systematic anatomy of form and
morphology is reaching now the art of building. In view of its
positive and realistic object, the problem should be relevant in
strictly mathematical terms, but we prefer an altogether differ-
ent approach based on the study of elementary structures of
crystals and a brief survey of some very curious natural organ-
isms known as “Radiolaria”, together with some experimental
facts.

When instead of considering purely the geometric relationship
of a configuration by itself, but rather in terms of its environ-
ment, geometry made a major step towards abstraction and also
towards generalization, we strongly believe that the study of
space structures should be considered in the same way, that is
to say, with a topological mind. Seeing in space is not as we
believe merely having a keen sense of the occupation of space
by some physical object, but rather being able to grasp the
notion of combinational arrangements in view of obtaining
certain peculiar conditions.

Inspection of figures 1 to 12, dealing with the geometrical
generation of three dimensional networks, is self explanatory
and does not need further comment.

The main object is filling space with periodic configurations
each enjoying definite physical properties, which with analogy
to solid matter can be defined in terms of “isotropy”, just like
a moment of inertia with respect to its main axis. The whole
problem being a distribution of bars such as to allow a mini-
mum weight for a given area. As can be intuitively perceived,
this condition is generally fulfilled when a maximum volume
of the indeformable unit cell, or combination of indeformable
cells, forms regular polyhedra, or combination of regular poly-
hedra, for a given bar perimeter. This statement is not only
valid for parallel reticular planes such as are figured in square
and triangular networks, but hold also in the case of rhomboidal
unit cell (Fig.5), but in that case, all bars are no longer equal,
the short diagonal being 2V3/3 times longer than the hexagonal
side of the rhomboedron. This configuration appears as being a
minimal, in other words makes minimum the internal energy
of the system. The bee’s hive tri-hedral lid shows a somewhat
similar arrangement.
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highly elaborated pieces of work. From the application in
Vierendel’s beam, and the geodetic systems of Mr. Buckminster
Fuller type they display all the structural knowledge we have.
I have endeavored to show that some peculiar species (Sagen-
oaria Decranon) fig: 16, is a beautiful example of a triangular
network, working together with a  thin  membrane called
velum acting in tension. Most of these skeletons, fig. 17 & 18,
are made with hollow siliceous tubes, quite similar to those used
in air-craft construction. The rcason for such economy of
material is certainly a mystery of Nature. As it has been com-
puted, the trihedral lid of the bec’s hive carries only about 29
economy of material on the total. Refinements of this kind
surpass by far our present Science of building.

Figure 15
S22
S
>
Figure 16
17
18
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Figure 20

Figure 19

R. LE RICOLAIS

R. Le Ricolais
Paris, France
December, 1952

Thus far limited budgets have restricted these experiments
to timber but the system appears adaptable to other materials
as well. The use of steel should be advantageous, since the
continuity at the connections could be obtained through welded
joints. Caution should be noted regarding secondary moments
involved in that particular instance, and the structure should
be calculated as a rigid frame.

This solution based on the property of paraboloids of revo-
lution intersected by parallel vertical planes results in a mini-
mum number of bars of different length, together with an
unique type of joint. In the near future, when synthetic ma-
terials will be available for roofing purposes, propositions of
this kind may be worthy of closer investigations.

As a final comment, we will caution designers against con-
sidering 3 dimensional networks as capable of solving all
problems with unequalled efficiency. Extrapolation in the pos-
sibilities of new systems or new materials are always full of
risks and dangers. It is certainly true that this technique be-
longs to a scale exceeding our present need in building, and
presently the restrictions lie in the increased labor involved in
the connections. In this respect, we will conclude in saying that
the choice of a correct modulus for cell unit is likely to decide
the economic factor in function of the type of building wanted.
This somewhat common place assertion is particularly important
in 3 dimensional design.

R. LE RICOLAIS
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jump.

General misapprehension exists regarding “science.” First, it is considered by the majority of people
to be difficult, ponderous, obscure, annoying. Secondly, science is considered by many harmony loving
people to be prosaic, possibly fascinating but nevertheless hard, even cruel and devastating wherefore such
schools seek to circumvent the activities of science and grasp only at the fruit that falls from its branches

to the ground. I would like to dispel these false notions.

First, let me quote Sir Arthur Eddington’s definition of science which goes somewhat as follows:
“Science is simply the sincere attempt to set in order the facts of experience.” It must be remembered how-
ever that these sincere attempts must be consistent and universally applied, playing no favorites, leaving
nothing out: As a result of such sustained attempts, scientific laws are developed. These laws are in no way
arbitrary as are man-made laws of civil conduct about what people may be permitted to do out of the
myriad of things they can do. Scientific laws are statements of observation of consistently observed char-
acteristics and behavior patterns. Technology applies science by composing the phenomena of the individual

laws in reciprocal arrangement.

For all these reasons the vast activity of science today is often misappraised by the populace who accuse
science of arbitrarily inventing and manufacturing gadgets that are unnecssarily disturbing to the status quo.
Often the suggestion is heard that a holiday of scientific activity should take place to allow the world to
settle down to some nebulous “security.” Inherent in Eddington’s definition is the truth that so long as
one is orderly in mind, tolerant, and in command of his faculties of perception, he cannot help but observe
and “set in order the facts of his experience,” at least to a relative degree, wherefore a holiday in scienti-
fic activity would mean mass mutilation of the perceptive faculties and universal abrogation of integrity.
No, we will have no such holiday. Science is simply unearthing the eternally old tapestry of universal dy-
namics, which have always and for all time been in play and were only obscured from us by our own super-
stitions and artifices or lack of nervous control and measuring means.

The other night by impulse I reached for a book on my shelves which had been our text book at the
Naval Academy 22 years ago. It was the text book on Naval Ordinance and Ballistics—a confidential issue
to student officers. I remembered that I had studied it with infinite care, yet had long ago forgotten the
specific text. I opened to the first page and read a passage which at that time, pointed as I was at a special
engineering art, never occurred to me to possess the universal application which I suddenly found in it after
the 22 year intetval. To me, now it sounds like sheer poetry, even the perfect love affair. Of course, that
is as it should be. Science under the definition I am presenting to you should include all-certainly human

beings and their important behavior patterns.

(Quote) “When a force is applied to a body, the effect produced depends upon whether or not the body
is free to move. A force applied to a free body produces motion. A force applied to a fixed body produces

change of form.

Stress is the mutual action between two bodies, or the parts of one body causing or tending to cause
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But now the economic system that taught us has “renigged.” First, it sent its gold to us which was
the eseence of its intrinsic property theory (though we are going to put it to work in functional uses), and
put its all in mobile fleets, merchant and martial, and finally has uprooted its trademark, “H.R.M. God
Emperor,” and exports “it” too, along the northwest spiral lest it (the trademark) be forced to run away.
A runaway King in crisis time is not God Sovereign. No God-King, no empire. Vanished the billion
producer-customers. A King moved. in anticipation of potential “check” is good enough chess, but it may
no longer be maintained by steadfast tradition that security lies in immobility. We, here in America, had
already found out for ourselves that security lay in mobility, ergo the revolt from reality of 1929 (from

reality as dirt) but then of course America was traditionally “gauche” in such matters.

You may say why pick on the King? What has he to do with what you are talking about? I am not
picking on George VI as a personality. I am discussing the habits of concept involved in ethical propa-
ganda in maintaining a theoretical economic sovereignity. I speak of the King here as an abstract trademark
of the largest business corporation in the world, “The British Empire”—whose 4nonymous directors see
themselves slipping from No. 1 position for the first time in a %, millenium—and who by the shrewdest
statecraft existent hope to pull the cat out of the bag even if it means moving the works to America with
the possibility of puppeteering with the invisible strings of indirection, not the least important of which are

the ethics and aesthetics twins.

The King still is “king” to the salesman of the British trademark and to the Bank of England but to
John Doe U.S.A., without analyzing deeply, an awareness will develop that the King Sovereign of the
“static” tradition, “A rolling stone gathers no moss” has himself rolled indeed, and may be rolling for some
time. God Emperor of a billion people, half of all humans, has anticipatingly moved. He just “went to the
fair to buy some blue ribbons,” but he may find it logically improper to return per schedule and may
“tie up the bonnie brown hair” by two way telecast while the “Repluse” rushes the kiddies “over” to join

them at the Fair (temporarily of course). God King temporizes!!

In the meantime jumping from our intuitive reorientation shock we might well ponder over a pos-

- sible correlation between the multibillions of emigre dollars now here and the delicately imposed emigre

“aesthetic” upon our naive factory articulations of rational survival. Somebody is spending a lot of money.

I have a suspicion that America will lose its inferiority complex that made it dress up its buildings.
for 150 years to conform to European tradition now that the King is doing a run around. I hope so. The

result will be that spirituality and beauty will be left to expression by life, the only true abstract.

I never thought when I was first working on the Dymaxion house (which was, and still is, only theory
and attitude) that it would take a trip of the King of England to America to prove my point—not “mobil-
ity” for mobility’s sake but potential mobility for security’s sake. Architecture for the quick, not the dead.

Richard Buckminste; Fuller
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As a matter of
Orthogonal desj
diminished to

potentiality of steel constructio
standgtill. Only a fundamental change in
iable to change the issue. i.e. Less Stag
Mpre Square Feet Carried per Column.
f the Orthogonal pattern in building has
g consequences and can only be seriously con-
ecofigfnies of material and labor are indicated for
change.

some valid proof?

#t answer; YES—decidedly, conscious as we are that
eleméntary mathematical tool we use should be developed

'with /gfeater accuracy and refinement. But indeed advanced

mathefnatics are not necessarily requisite for this very simple

prgbiem.

Previous to any formal demonstration (we do not present our

argument as a formal demonstration, but rather as a basis for

discussion) we believe it far more instructive to give the suc-

cessive steps that lead us to our conclusion.

In spite of the immense advantage of electric welding and
its consequent ‘continuous frame’ characteristics, in spite of
highly industrialized components such as light girders or joists,
etc., steel structures appear to us as presently lacking that

creative ingenuity so largely displayed by builders dealing with

prestressed concrete, as if a kind of dead end has been reached
in steel usage and performances stabilized into definite or per-
manent configurations.

11

NOTE . ..
the indention between hexagonal
blocks avoiding traffic congestion on
main roads.

The 120 degree angle aids visibil-
ity without interfering with the

Figure 2 structural module.

ANALYSIS OF HEXAGONAL GRID

Roughly described, the main components of any building are
peripheral girders receiving the joists which support the floor-
ng elements on which uniform load is superimposed and bear-
wg—these and of course the columns.
he most economical girder weight conditions are obyiously
ed when the area inscribed by the columns is a square,
dad being evenly distributed along the four sides of the

cad of a square area we take a Hexagon supported by
six\colurRs (1e one at each vertex), for a unit length of beam

the\{l Ark
‘ act t
Gr1d

g ults 8% these foregoing observations are given in more
sal tekfys in Calculation Sheet Al.
! qmarized in two paragraphs.

(1)—COMPA
AREA,

(2)—WITH IDENTYCAN
DEFLECTION DOF ¥
REDUCTION IN NUMR
AGONAL DESIGN IS W& TIMES LESS THAN THE
NUMBER REQUIRED INQRTHOGONAL SYSTEM.
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Sheet Al

COMPARED ANALYSIS BETWEEN ORTHOGONAL ANO HEXAGONAL

DisTRIBUTION OF PERIPHERIC GIiRDERS

o RTHoGomaL (A)
a

D..) IDENTICA L AREA _ LOAD PER GiR,DE.g IPENTICAL FOR EAGH

o i 2 2 2 4
GirOCR ; 615. - ot e C- 7
° 4+~

HEXAGONAL (}J)
, ON THE ASSOMPTION OF SAME pEFLECTIiON | I reine PRoPoRT,
(-9

To & (BECTION AREA ) THE HEieHT OF FProFiLE BEING <T

3 a
o, S5 =435 5 2.2% (2)
IL al®
W, , W, REING THE RESFECTIVE WEleut OF G(rosRs | W = 4o Bu

wb:(;c(.:/sb TOGETHE R W ITH '3‘*/4b= I./Ty

4 /
o, 2a3a _ 2 & ¥_a¥
:.g._g._'gp__?a’l4 BOoT PRoM &) = = ANO
oy,

-b) ON THE ASSOMPTiON OoF EQUAL WEIGHT orsizosp./

. J 8 - -
LETUS FIND THE VYALLE of oL | Fog AN |DENTICAL LOAD IN RoTr FLOOK, AND

| DEMTIcoL DEFLECTION . THIS CompoiTion GIVES | We = Wy oR

(4

4abs, = ‘azb ’519/,&“_= 40-'/6-'1«’ = 2/3! a./a_’ , ANS WE Have !

/
1o _3% _‘3'_3-3.9_- 3 at. 2a
-:f;a-.s-ud.} T3
/3 _
a = 3 = -1.-108 (+)
oL

THE AREA CcoVEREp IN HERXAGOMNAL comFiGURATION S °
'
3“’2‘/?-.-’_‘_/“ gitl:;j—?a‘_ﬁ“‘a a.z=£—.za—?'
2 3 2 V3 2

LET Us PIND THE NOMRBER oF COLOMNS TErR Amca vrLT

FoR AN ORTHOGOMAL FLOOR MNa » 4/a* , FOR WEXAGoNAL!
’ 2 . 3v2/2 J2
ng = 6/@3_"\)[2- a , n&/nhz'g-‘_x — = a2 (5)

13




se
—_— e ™~
-bd G < V’/\ ANy
5‘\—"’4 = I ‘" eA—=vdg -YAS§ S3A1D d1lvig on .
v,
A A
sz wd ¢ 13§ f
—_— =P —_— T e = O T F
~d 5, T35 592" AE T A FITTTFT
S o2
s‘pzcl <’v’L v n
° Y g 132
— - = —_— e 1 - A4
P4 * 9.4 v, d £ "0 ! vw=x 2o4 v
oz A £ VAR [ ¥ o o
|emd g 753t | £50 1 Zar mmdmmd s
e el -xdw =
TP ,W| T =0 8 ro33anacviol 3Ina L Td —xd® =N
- 4
TRaI1D5VY3A 40 NOILTIadIVYD ~“ Wo3aa XITAvXI M
TSSID1Im) O 30 51 w3 g 2vis 3WL ] NOlsaomoe>
£/ = TN/ a8 Sy
gL'I=%E: 'Zh/ TINE _ 1=W“Eﬁ £ e
pes N S98 was- ___/i\z_b
ra-bai_zﬁ f éll
—JZ - [ D
_ﬂdS
TL™O4ddNS 2 NQ uva | ﬂvﬂo!AnanN D mnaitAan egshﬁv’ﬂv QA2 I wvdWN©D
Vv 399 ER e
€ 4s L 3 = e, SamL
TV 199yg y*94 \
: 9 ¥T
- S Ny . I
L, o9 & y?d 7,04 | wd
- ' £ 9 ve
O x 303 nvwﬁ M AN xgﬁ + ~vd _t" = e’»la
~
£ / 2 2 .
aNY _;g =)> :’—a-;o.vd—, a
z £ / . =B
“w~ = X - hP do4d
(4 € _Tp 2 <
— -l = — I . - T ——
D"'t't'vd ti"q hF[; ztd—xdp = th 13 = -:
=ayz ¥ / s _ ' = d
do =3P = A RN b do 1)
1Mo N3 " " d
bav “7/5/\ vadavaiiNng " 0 b
INOOWY¥IH WO dVve T TVLO 4L 'NwaQ mad gvon 9 — Noi 15314346
Taven WIRINA “Wva @ INoNvimy -dvas




HEXAPLEX BEAM_ CALCLULATION OF STRESSES AND SECTIion AREA _
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R. LE RICOLAIS
CONCLUSION

Whether these substantial economies can be obtained in prac-
tice and whether they tend to outline a revolutionary trend in
our present building routines, indeed, we do not know.

The proposed shift to a Hexgonal Grid undoubtedly would
so modify deep rooted habits and psychological behavior, that
presently no valuable prophecy can be made.

Consider for instance the stately reception room vistas char-
acteristic of the seventeenth century Architecture; consider also
the omnipotent dogma of facades, these considerations now
atterly inconsequent to the new Isotropic configurations, gov-
erned by the inexorable laws of economy.

15

As already mentioned we are intellectually and intuitively
convinced that this economy is not fictitious and equally con-
vinced that such economy is consistent with valuable con-
veniences such as increased flexibility in inner arrangements,
and perhaps far more functional adaptability than occurs in
the conventional patterns.

R. Le Ricolais
Paris, France
February, 1953
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The mayor, who loved the Bauhaus and wanted to help us, said, “Take all the machinery, all the weaving
looms, and just leave.”

So I rented a factory in Berlin. T did that on my own. It cost me 27,000 marks for three years. It cost
9,000 marks a year. That was a lot of money in Germany, nothing in America. So I rented this factory
that was terrible, black. We started to work—all of us—every student. Many Americans who were with us
will remember that we cleaned it all up and painted everything white. This was a solid, simple factory
painted clean, wonderful, you know. And just on the outside, on the street, there was a broken down
wooden fence, closed. You couldn’t see the building. And I can assure you there were a lot of people when
they came there and they saw this fence went home. But the good ones, they came through and stayed. They
didn’t care about the fence. We had a wonderful group of students.

One morning, I had to come from Berlin in the streetcar and walk a little, and I had to pass over the
bridge from which you could see our building, I nearly died. It was so wrong. Our wonderful building
was surrounded by Gestapo—black uniforms, with bayonets. It was really surrounded. I ran to be there.
And a sentry said, “Stop here.” I said, “What? This is my factory. I rented it. I have a right to see it.”

“You are the owner? Come in.” He knew I never would come out if they didn’t want me to. Then I
went and talked to the officer. I said, “I am the director of this school,” and he said, “Oh, come in,” and
we talked some more and he said, “You know there was an affair against the mayor of Dessau and we are
just investigating the documents of the founding of the Bauhaus.” I said, “Come in.” I called all the peo-
ple and said, “Open everything for inspection, open everything.” I was certain there was nothing there that
could be misinterpreted.

The investigation took hours. In the end the Gestapo became so tired and hungry that they called their
headquarters and said, “What should we do? Should we work here forever> We are hungry and so on.”
And they were told, “Lock it and forget it.”

Then T called up Alfred Rosenberg.*** He was the party philosopher of the Nazis culture, and he
was the head of the movement. It was called Bund Deutche Culture. 1 called him up and said, “I want
to talk with you.” He said, “I am very busy.”

“I understand that, but even so, at any time you tell me I will be there.”

“Could you be here at eleven o’clock tonight?”

“Certainly.”

My friends, Hilberseimer and Lilly Reich and some other people said, “You will not be so stupid as

. to go there at eleven o’clock?” They were afraid, you know, that they would just kill me or do something.

“I am not afraid. I have nothing. I'd like to talk with this man.”

So I went that night and we really talked, you know, for an hour. And my friends, Hilberseimer and
Lilly Reich were sitting across the street in a cafe window so they could see when I came out, if alone,
or under guards, or what.

I told Rosenberg the Gestapo had closed the Bauhaus and I wanted to have it open again. I said, “You
know, the Bauhaus has a certain idea and I think that it is important. It has nothing to do with politics or
anything. It has something to do with technology.” And then for the first time he told me about himself.
He said, “I am a trained architect from the Baltic states, from Riga.” He had a diploma as an architect from
Rigal said, “Then we certainly will understand each other.” And he said, “Never! What do you expect me
to do? You know the Bauhaus is supported by forces that are fighting our forces. It is one army against
another, only in the spiritual field.” And I said, “No, I really don’t think it is like that.” And he said, “Why
**%* Author of Der Mythus Des XX. Jahraunderts: bible of Nazi philosophy
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HISTORIC REGIONAL ARCHITECTURE

Professor of Architecture
School of Design

N W. L. Baumgarten
| North Carolina State College

HAROLD SMYRE
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The School of Design requires that every student during
the summer vacation after the Sophomore Year do a research
project on “Regional Architecture.” This Regional Research
project is intended to instill in the student an interest and
respect for historic buildings of his native region. Our task is
an extension of that of the Historic American Building Survey,
from which the following information has been obtained:

“It is the purpose of the Historic American Building Survey
to study, measure, and draw up the plans, elevations and
details of the important antique buildings of the United States.
Our architectural heritage of buildings from the last four cen-
turies diminishes at an alarming rate . . . It is the responsibility
of the American people that if the great number of our antique
buildings must disappear through economic causes, they should
not pass away unrecorded.

“The general scope of the Historic American Building Survey
contemplates measuring and recording the complete field of
Early American Architecture from the earliest aboriginal struc-
tures to the latest buildings of the Greek Revival Period. The
date selected as a final terminus is 1860, but this is more or
less arbitrary as there may be individual buildings of a later
date of a character worth recording, and on the other hand,
some buildings erected before this date may not be of a char-
acter to make it desirable to record them. Buildings of historic
importance, such as birthplaces of statesmen, eminent artists
or scientists, will be recorded even though their erection was
subsequent to the date set.

“It is intended that the survey shall cover construction of all
types, from the smallest utilitarian structures to the largest and
most monumental. Barns, bridges, mills, toll houses, jails, fences,
markers, and in short structures of every description are to be in-
cluded so that a complete picture of the culture of the time as
reflected in the buildings of the period may be put on record.”

Since there are a number of students from other States en-
rolled in the School of Design, it is to be expected that this
research project will be extended on a national level. Two very
good results of the last year’s survey are included.
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NORTH CAROLINA STATE HOSPITAL,
RALEIGH, N. C.

A bill passed by the Legislature of the State of North Carolina
on December 30, 1848, largely through the efforts of Dorothea
Lynde Dix, provided for the establishment of a State Hospital
for the insane. At the time, North Carolina, save the small
territory of Delaware, was the last of the thirteen original
states which had no provision for the care and cure of its
insane citizens. The passage of the bill to provide funds for
the hospital, and the subsequent construction and staffing pre-
sented almost insurmountable obstacles, but through the un-
tiring efforts of Dr. Edward C. Fisher, superintendent during
the construction years, the hospital received its first patient on
March 5, 1856.

Ted Peters
5th yr. student

GEORGE MATSUMOTO
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flexibility, into a composition based upon it. He proposed the use of an arbitrarily arranged sequence of
the twelve tones in the octave as a line of reference, rather than the traditional seven tone diatonic scale.
In the twelve tone system, the composer arranges for a particular composition the twelve tones in an
arbitrary sequence which, to him, is most suited for the rendering of his artistic'ideas. All the thematic
and tonal phrases in the composition must be related to the original sequence or to any of the prescribed
variations. These variations are affected by inversions, reversals, and transpositions of the original sequence,
so that in all, forty eight variations of the first arrangement are possible. Thus, Schonberg constructed a
system of musical construction which completely ignores the traditional key system yet retains coherency
and expands flexibility. Schonberg’s system is based also on a rigorous polyphonic technique in which
cach thematic segment is indirectly related to its partner or partners. Here, his music, and the music of two

of his more successful students, Alban Berg and Anton Von Webern, is reminiscent of the music of eigh-
teenth century contrapuntal artists.

It is interesting to note the amazing parallel which exists between some of the later music of Bach and
that of the aspirants of twelve tone technique. Late in his life Bach devised two works which anticipated
twelve tone music by two hundred years. In his Musical Offering which consists of a series of variations
in several forms of a given chromatic theme, Bach referred to pure polyphony. A portion of this work is
devoted to several canonic variations of the theme. The character of the Bach’s contrapuntal art is anticipa-
tory enough, but in one of the canons, Bach penned an improvisation of the theme for three instruments,
each in a different key. The implication here cannot be denied. In the other work, The Art of The Fugue,
Bach demonstrated his ability to produce successful fuges from reversals, inversions, and other mutations
of an original theme. Here again each thematic phrase becomes independent, yet closely related to the
whole. Though Bach’s music was definitely based on the harmonic systems of his day, one cannot help but
feel that to him, pure harmony was secondary to thematic structure. Though over two hundred years old
Bach's music is a great deal more novel than most of our contemporary efforts. Incidentally, the later
music of Beethoven was also strongly anticipatory of twelve tone techniques especially in his last group
of string quartets, and most certainly in his Grosse Fuge, Opus 135.

Schonberg’s origination of twelve tone technique has encouraged the formulation of numerous similar
techniques by many of our younger contemporary composers. The general philosophy of these techniques
seems to be that the actual substance of the musical material is secondary to the manipulation or modula-
tion of the material. As an outstanding example, John Cage, a contemporary American, has composed a
work for twelve radios, where what happens to be on the radio frequency prescribed is secondary to- the
rythm, volume, and time intervals inherent in the work. Mathematics plays an important role in these recent
inovations, especially in the works of Pierre Boulex and Cage, where relationships are formed between the
various musical components (rythm, time, tone, dynamics) and serial mathematical arrangements. The
music becomes a function of the series.

Thus, the twelve tone system and other related techniques stand as a natural step in the evolution of
musical development. They are not mere arbitrary formulae for producing “modern” music, but are systems
born out of the necessity of integrating thematic and harmonic material in a method consistent to, and ex-
pressing, our capabilities. They are not purely theoretical. The most convincing and successful music of
the past fifty years has grown from them. Unfortunately, most of these techniques are considered as out-
rageous and as a hoax on the musical world. Listeners and musicians as well are still so steeped in either
tradition or confusion that they do not recognize the real nature of the problem which today confronts
musical creation nor the genuis which has solved it. Joseph Costanza
5th Year Student of Architecture

23 School of Design
E North Carolina State College
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e
Visitors to the School of Design for the Spring Term: a1 ;
; o
GEORGE NELSON (March 30,-31, April 1, 2) Industrial designer of New York City ")2 &
conducting three seminars for students and one public lecture. g r:v:'l
ROBERT ROYSTON (March 30 to April 30) Landscape architect of San Francisco g §
(Eckbo, Royston and Williams) conducting a problem with students of = 3
landscape architecture and consultant on problem with students in second c
year architecture. Z »
GEORGE BOAS (April 1 to May 24) Philosopher from Johns Hopkins University con- -
ducting a course in Philosophy of Design for fifth year students of the T
school. ;‘(’1
PAUL BURLIN (May 4, 5, 6) Painter now at the School of Fine Arts, Washington Uni- (?)
versity, St. Louis, conducting a Series of seminars for the descriptive ;
drawing classes. =
c
<

WALTER GROPIUS (June 6, 7) Architect to receive the honorary degree of Doctor

of Architecture.
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