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- On November 4, 1972, a’ 32,400 square-foot pneumatic dome of .012
polyvinvichloride film was inflated by a five-horsepower, electrically-
driven fan on a meadow at the Columbia, Maryland Campus of Antioch College,
Xy . Classrooms and offices of the Campus were moved into the bubble in May of
' 1973, providing a pragmatic living-learning test of the air-supported
structure. ‘ g ol :
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The narratlve pertion and the analysis of the,educatlonal experlence .

provided the Antioch students was, wr1tten‘by ‘James Brann, associate
“ professor of journalism at. Boston’ Un1v.er51ty.a He is a former
- Assistant Editor of The Chronicle of Higher Education and a former _
editor-at- large of Change Magaz1ne. Mr. Brann Kas obseryved dnnovdtive
urr*cula throughout the nation for the past‘decade and 'his arsdicles
* on higher education and societal change have appeared in major
magazines. He ebserved ‘the.Antioch. bubble: projegt from its inception
and attcnded many of the classes ard work1né‘w¢551on§ in the 1971-72
year at Columbla Narxland t .
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ANTIOCH PNEUMATIC CAMPUS - PACT: SHEET =

PROJECT"NAME & ADDRESS:

<

PROJECT MANAGER:

SIZE:

SCHEDULE :

%

=

FUNCTION:
' Y

NORMAL occ UPr

'CONSTRUCT'ION COST:

ESTIMATED OPERATING COSTS:

ROOF LIFE EXPECTANCY

.
b

INFLATION: *

~ HEATING/COOLING:

. Columbia,

4

?

N

~

ANTIOCH COLLEGE ) o
Wi.de Lake Village Green

Maryland 21044  301-531-5611

Cameron Tucker - - . S

32,400 sq. ft. .
180' x 180' (sqqusgplan)

‘15' to 25' in hei

bccupancy

~Jotal:

4

Grpund hreaking: June 8, 1972ﬂ
Inflation: November 4, 1972
May, .1973 . N

To serve as temporary base for Antioch
students.working in independent study
prqgrams’in the new town of Columbia, Md. *

iOO pefsoﬂ%l

$178,200

- roof .
mechanical § edectrical:
site preparation
flooring d4nd interior

$0.50°
2.00
1.00
2.00

*$5.50 per sq. ft,
$17,500 per year ' . .

3 to 5 years
(roof replacement cogt $18, 5007

5 hp.blower, -10,000 cfm capac1ty at 1 /2"

pressure \

Secéndary blower, 3 hp propeller fan with
15,000 cfm capac1ty

Back- up.blower 5 hp blower de11ver1ng
7,000 cfm

¢

Normal operition at .3" water column

(inflation pressure) and» 10,000 cfm
ventrlatio »

Heat recovery ‘wheel 4and responsive c0nt1ol
system change inflation pressurg as a’ result
of wind speed, cable tension, e%e

-, ' v
90 tons airconditioning, 1 million Btu%s
heating, oil fired. furnace




‘RESEARCH STUDY GRANTS: .

MATERIALS AND CONSTRUCTION:

.
P
. °

-,

_DESIGN PARTNERS:

. ‘ o . P

/

~

PESEARCH § TECHNICAL CONSULTANT :

STRUCTURAL ENGINEERING
CONSULTANT :

€LECTRONICS CONSULTANT:

MECHANICAL & STRUCTURAL .
ENGINEERING CONSULTANT: . .~

o RO

_ Roof .012 unrelnforced polyV1ny1chlor1de
" film -

* Main cables 1-1/8" diameter 6 X 19 INRC
galvanlzed cable, 37,5C0 1b_design load
maximum, breaking load 114,000 1b

Secondary cables 5/16" diameter aircraft®
cable, 2’2b0 1b design load maximum,
breaking load 10,000 1b. ‘

Internal tie-downs -on roof at four points
with drains . .

' Earth anchors: buried concrete on’ primary
cables, screw anchors on secogégry cables

Second sk1ﬂ’hangs below first between
cables to create insulation space

- Sits on per1meter earth berm which contains #

all 7 entrance gir-locks including one
large service ﬁtrance\

Architect Rur1k F Ekster, A.1.A. Columb1a,
Marylandf/””

-

nge§eq£g§_andeeS1gn Institute
Proyidence; R. I.
Beckman Executive Director ,

Howard Yarme, Associate Director

Charles Tilford, Infiatoenvironmentologist
Columbia, Maryland e
Blair-Hamilton
c/o Educational Facilities Laboratories
. New York City v
Goodyear Tire and ‘Rubbe T Compan)s
Research Division . .
Akron .Ohio - .

Joseph Seale - ."
Greenfield, N. H . - -

D. G. Carter Associates
Silver Spring, Md.

o

. Educational Facilities Laboratories .-

New York City
Harold B. Gores, Pre51dent :

U.s. Off1ce of Educat1on

Howard Research § Development Co.
Subsidiary of the Rouse Company .

v

/

s \
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' qpntréctors, coPnty officials, manufacturers of equipment and materials--

R ° / ~N . ’ - .
**-'—"**—"—"“Qrienggd curriculum.”". This was an experimental and*federally-financed_(“ -
\__/ 3

*.a building. i co

*
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'
e
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i

_The inflation  of the vinyl bubble by Antioch students and faculty in

November, 1972, climaxed more than a year of_study,\planning, dealing with

A 7

and maturing the technology of pneumatic buildings.
L)

. ~
These activities were combined into what Antioch calls a 'process-

program of study, developed as part of" this prOJegt '‘And this unusual

-

curriculum has to functlon as it was being built. Students recelved ’ .
- - v :
academic’credit for efforts as var1ed as telephonmg brders to manufacturers,

.

computing stress forces on fhe»s%eel ‘cables that gird the- bubble begglng
material and equlpment from large corporations, negotlatlng with Howard .

Céunty, Maryland, officials fbr bdildihg and zoning permits, designing the Ve

1) N

®, v z~‘ ‘. . : N . . oo .
building shecll and interjor classrooms and offices--and-acquiring essentials

%
L]

‘df drafting and design and a working knowledge of what it takes to ?onstiuct

. .
»
o

.

"These students know much more of the real world than my students (in v
R ' ' . . _ |
architecture) a't the Un'iversity of Maryland," observes Rurik Ekstrom, the

.
. o [

. . N - . . .
architect who served as an Antioch adjunct professor environmental design -
N N

“during the planning and construction of the pneumatic campus.

. >

L~}
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"There they learn a great deal about design, but they get almost no '

\

“contact with the real world. These kids here (Antioch) are down hassling

with county officials over building permits and fire safety regulations'and

-

-
.

-
-

learning what it's like to function in real life."
.. L4 ) .

Ekstrom appears to be correct. The traditional arqﬁifectural curriculum
e . - . . . "

does appear to insulate its students from the difficulties of day-to-day life

in the world of work, equipping them not at.a}f to deal with contractor?’and’

- .

cautious bureaucrats. In the Antioch process-oriented ‘curriculum, students

*

learn a little about‘@any aspects of des%én and construction. But few master

design, structural theofy or drawing as c letely as the bettér students in \

a conventional curriculum. In the six months followiaz;the erection of the

2] t °
Antioch bubble, students (somexkqlified, some volunteers) worked to stabiltize
1}

_ 4nd gardens on the interior slopes of the perimeter earth berm, install a

-

the builgihéT\SeCﬁré the joints in the vinyl, install flooring, plant grass
- . \'.

-

90;t9n capacity air conditioner to ward off the éffects of the Maryland

seaying summer sun, and a Y-million BTU furnage,‘four\toilets: one shower,

-

several faucets and electrical outlets), and a heat reﬁgvery wheel to reduce

o

the cost of heating and cooling the bubble. :
)
. . Also, ‘the students worked with faculty, administrators and other students
. ‘. . - - ?
of the AntiocQ,Gplqﬁbia community planning and preparing office and classroom <

'spaces fBr"chupancy in May of 1973, IR : .
~ o - .

.And the students and former students and goﬁsulfants began a series of ¥

- N

experiments to determine the strength and versatidity of_thg‘vinyl bubble and

its cables, the-pattern of air movement and light transmission, heat and cooling
» A \ i .

Kl

costs, acpustical characteristiés, and the effect .of life in the bubble on its

occupants and plant growth, Most of the experiments were seeking information

“not. previously available,

s
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. . The Antioch bubble experience and its related curriculuﬁ projects

.. . .
o L i

produced an unusmwal learning experience.

3

The building of the bubble and the environmental focus of ‘the Columbia,

i

Maryland'Campus resulted in other and related accomplishment-oriented sprojgcts.

Often these produced experiences:of substantial impact. e

.
¢ . ¥

) “. = ’
A student involved in restofing a river, mapping illegal sand and gravel ~ -

AY

~

operations, mobilizing citizen support to obtain action by countylofficials,

' Tt ee . ' .
ordering the complex components of a plastic bubble, and coping with the, )
AN

Q

zoning and fire and materials standards----learns much about how the world =

©
- - .

AK

L] /‘
€

j " funcfions. ' B

e T

Such expe%iential learning--when combined with Antioch's required liberal
R .

arts baéef~prepares a student well for Healing with the world after graduation. .

However, like the conventional lecture system, this process-oriénted/

learning experience is no# successful with all students. And it remains

© )

. . .
unclear what type of student profits best from-this action-oriented learning

.

g
. PR - 4

., experience. N

-

The Antioch bubble project and its expéiiﬁental curriculum resulted in

a curious combination of incredibiy-hérd work, accomplishment, and drift.

Some students seemed .disoriented throughout the 1971-72 year. Others became

inténse}y involved in projects and worked incessantly at them.
The drift and lack of focus throughout was in part a result of a coming
togéther of two different worlds--the pragmatic ygetﬁthe job done'" attitude
” ) . o

of conventionally-trained architects and the,cohtehplative philosophical have * *-

. . -
N

chara%ﬁeristic of students in their early tweﬁﬁieé. And perhaps more

— e

—

characteristic of Antioch students than most.

A ]
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. Commented one graduate student consultant: él'@ design people here--

-

-

- the real arch1tects——have been taught throughout their education and ‘their
profe551ona1 11fe»to: DO IT! DO IT! If you can't do it this way, try it

that way, but get it done!

'Don't let your mind stagnate for a minute.'

"That's where Rik and Rf¥ch1e (faculty) are coming from, and the
REDE people (consultants).

"That's where none of,the kids are coming from. Antioch students
‘aren't like -that. At times, the architects find the Antioch

_ students boring and unenergetic."

» . [

Some students ‘did become turned onto learning by themselves and they

L

e

learned well. Others were.bitter at the lack of help proferred while they

were attempting complex technical tasks. / : /

[N

The process-oriented curriculum of babble project reflected the

-

characteristic,strengths and weaknesses of Antioch. Learning through I

involvement in real life had beken a maipstay\of.Antioch's education for a,
® - -
century. Typieally, the new Antioch School of Law in Washington uses a

»
clinical form of education similar to that of medical schools, rather than

,  the sit*in-tbe—ciassroom-deal-with-theory'approach of traditional American
. . \
law schobls. At the Antioch campus in Baltimfre,‘liberal arts undergraduates

rece1ve acaczmic credit for worklng in projects to 1mprove urban life or to

L)

dQ\‘ader style examinations of pub11c agenc1es. Some of these are superbly
done--and some of the projects founder on the inexperience and immaturity of

.

"the students.

)
v »

Former Antioch President, Afthur E. Morgan, the engineer who originated

2

the College's alternating work and stud& prograh 50 years ago, observed that

»

~ "by doing real things, liviug in a real world of action, plus one of thinking,

an individual could get as full a life as possible."



'Acddemic Vice President Morris Keeton explains Antioch's systems

-

pﬁilosophy,today: ! . ’
"Antioch's philosophy and purpose call for the use of work

setf?ngg and social environments as key ve?isles for learning and matur-

ing on the part of students. '

s
v
©

. ’ s .' °
"The result is that Antioch has evolved from a small campus in

a vi}iage in Ohio into a national network of learning centers. ' The net-

work permits entry of students into Antioch at the place most suitable for
Ny .
their circumstances and educational objectives, and then facilitates the

o) . .
movement of students into and out of\other locations as appropriate to
.their evolving educational needs."
The Antiéch campus in the new planned city of Columbia, Md., was

founded<as a field center in 1969 with a_strong orientation toward inno-

vation in qﬁucation and a mission to overh?ulgkocigty and social glanning."
The young city, then largely the meadow and mud of new construction,

seemed an ideal.place for experimentation. Located in tﬁé,countryside

between Washington and Baltimore!.Columbia would have a popqlation of

more than 120,000 by 1980 in an area the size of Manhattan.

.

Said an AntiocQ brochure at the time:

- ' N
o "Rarcly does an imstitution have an opportunity to start with
P y
: x

i ’ . i
a clean slate in an envirJnment where there is widespread commitment to
finding new answers . . . Its Field Center in Columbia offers an oppor-
tunity to try simultaneously a whole set-of fresh alternatives, perhaps

to develop a pattern that can be repeated elsewhere in higher education . . .
¢ 13
. "Try to put out of your mind any preconceptions about college .

. 4 . . . ' .
education consisting of 'a campus with students taking course, earning
e

4
[}
v
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¢
credlts meetlng p£975ét requirements, getting grades, taklng tests,

.- doing art1f1c1a1 exercises or a551gnments maJor1ng in a subJect

defined by an academic department . . -. we are deve}op;ng a grogram

[- 2N ¥ B
which defines a degree in new terms . . . our concern-is les5 tb cer- ¢

e ¢ *

tify than to prOV1de thenmeans for growth and Tbarn1ng

’ I
Today, the major thrust of the Columbia campus is ecology, environ-

. mental design and community plaFnlng and sociology. Those students and
> - ‘

faculty members who want to overhaul the ex1st1ng soc1a1 order 1eft
Columbia to establlsh campuses KP Baltlmore (1970) and Washington (1971),

after discovering that Columb1a'¥ citizens were bssent1a11y'happy w1th

? |

) their upper-middle-class lot and had little interest in effOﬂtS to redo

’ so . [ ) . ’ » . ‘.
clety. . .
\ y ! \ ) . \

) — ]

The concept of thé‘bubble deveIOped in a strangs anner, ‘a pattemn

-

of events that could happen only at a place such as Ant1och A 2] year-

\ . |\

1 \

01d named Bla1r Hamivl ton transferred to Columb1a from the’ Yellow Sprlngs

Campus and‘began—-1n late 1969 and early 1970--exper1ment1ng w1th "funny

event ihings, fuwny environment things." A Berkeley nat1Ye with a driving
curiosity and unlimjted enthusiasm, Hamilton convinced a haltimore foam

rubber manufacturer to~give&him ‘three truckloads of scraps, whith he ° -
brought to éolumbia as toys for College students. .
Blair became fascinated with the planning processes of thc Rouse

¢ ’ Company, the developer of Columbia. And héYbegan spending time in the

offices of the most maverick of Rouse Architects and planners. One of

a

o his favorites was Wallace Hamilton (no reIatfpn) then the company historian,
the director of institutional plamning and the man responsible for the
negot1at10ns that brought Antioch to Columbla.\ Several Antiocih students

had worked in Hamilton's office. Hamilton had also negot1ated Columbia's

11 \\ . : ’ t

A




open-space design schools with Howard County OffiCials -and helged de51gn

<

Columbia's community medical package. Blair often"drot:ed by to talk

with him. One day in early 1970, Hamilton asked Blair, "What's your?

\jA

latest kick?" "Inflatable buildings," replied Blair,- "Let's do one for C o
Antioch." . - SR ,fj'x

Hamilton picked up his telephone and dialed the number of Harold .

' . ‘ - Y ) R
Gores, president of Educationjl_Facilities Laboratories in New York. When
he had Gores ‘on the 11ne Hamilton said, "I've got this erazy guy in my '

' ~

office who wénfs to build\inflatdbles " And he handed ‘the telephone to,
) . &
Iy \ - " - . ~ et

Blair,*
-~

Blair, who had learned a bit. about 1nf1atab1esf'§xptained hns views

to Gores, who soon hired a consultant to "go down and ‘check out this guy -

* Hamilton and his hippie friends and see if this is the kind.of thing we
. ‘ N ‘

-
’

ought to be looking into."

In May of 1970, Blair congucted a "Spning rites'festivai". It
ﬁeatured an array of unconventional building materials--foam and-plastic
sheets. The Antioch festival was attended b& students from the.Uiiyersity-
of Maryland, Jéhns Hopkins University, and the Marxland'lnstitute. it

was a beautiful spring day with temperatures in the nineties, M spirit

)

of fellowship and good will was pervasive. One of the students was.a . N
. . i
Good Humor man. For the first half hour, he sold his iEe creom,'then

distributed the remainder of his trucquad free. - . .

«
-

Among the Uni'versity of Maryland&contingent was Rurik Eﬁstrom; an

I . .
Associate Professor at the School of Architecture. Ekstrom and his stu-

’

dents shaped huge sheets of v1ny1 to.form a 20' by 7' bag, then 1nf1ated .

it. With six students inside, the huge bag was shoved out into Columbia's

) ..
¢

12
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Lake Kittamaqundi. The student-carryrng vinyl bag étéyed afloat. The
. » . T - b
students'found it ég odﬂ sensation. Their legs were sticking into the
~ 7 : .
waterﬁfwith vinyl clinging tightly, and they remained completely dry.

" / After a fewtmomeﬁts, the clinging and’uhfamiliar ‘sensation became uncem: &
fortable “to most of those who attempted-it. i .

Ekstrom is a sk&lleq and imagrhative architect with a substantial ..
_record of erperrmeﬁtatiop with unconventional architectural foims. He | .
J:,k/’// . ‘Jhgd @ee; with lightweight structures since' 1960. In 1965, Eke}rom had
; - deﬁigned a miLJ square winter garden‘city to house.a shopprng center, - &

.
=% LI

r . D : .
. ) truck garden andﬁzaws under a huge inflatable dome in Alaska. The project

-

S . haé besn unable .to attract sufficient financing, but it was a daring and -
apparently feasible corcept at-t&s\tlme. ' o

g\’ FolloW1ng Spring R1tes Day, Ekstrom and his‘students constructed

several small 1nf1atab1es at the Un1verS1ty of Maryland : J -‘

/S "To this day" «observed Blalr Hamilton in the summer of 1972,

/
4

’ "I haven't found another. arch1tect really 1nterested in bubbles. Mostf/'\

e .

they kind of f1gure someone elce will do it."

L3

o < ' "One reason that archleCts are not very 1nterested is that they . |
. v ) - ‘
+* ) . . see this not as architecture, but engineering. S; .
B : "In a way, inflatables are in the business of putting architects
™ & . v ~

L and engineers out of business,"
. Blair convinced EFL to’ prOV1de a plannlng and demonstration grant

A% ®
€

to Ant1och of approx1mate1y $20 000. The money arrived in July, 1970

only “five weeks after . 1t had heen requested With these funds, Blair

“ ‘- ~

- began planning construction of a large bqbble to serve as prototype for
o [ ~
<, | - .

l , -

‘l 27 an apre—%jzed eﬁclosed campus . _—
\'“O . ot - - . t‘ \’
iRc T e L

[
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/
- . /fﬁe/storm and-have survived it.

-

Ty

There had been several play structures built by Blair and his com-

\
patriots in early 1970 1nc1uding a_black bubble, 15'--by 15'°by 7', with
gTV tube lighting and a_ crawl tube entrance. A larger bubble, 40"by 30'

and‘;en feet high, with a green and whi.e\bottom was constructed for the
3

Spring- Rites festival. Then followed several prototypes., A silver and
white bubble was constructed of polyethelene and silver mylar for an

educational TV dembnstration in*the-Fall of 1971. It was 15' by 20'
; i,
by lS'fhlgh “Also, a 51lver and white bubble with red and‘blue stripes

was constructed of polyethelene in 1971 and inflated at Antloch Columbia;

Ny .
Maryland Institute, Baltimore; Ant;och, Yellow Springs, Ohio; and at N\
L

Whiz Bang Quick City IT in Woodstock, N.Y. in 1972. 1Its dimensions were

70'.by 70" by 25 high. ’
[
Prototype I was a polyethelene sphere, 50' in diameter, anchored

to the ground by nylon parachute cord tied to wooden stakes, bLt it blew -

away in a strong wind. . ' . :

! 4 -

Prototype II was erected early in 197b and for a whyle actually' N

k]
'

served as a home for a student. It was 36 feet in d1ameter and its JOlntS
were welded, not taped-as had'been done in earlier -bubbles. Power to the

motor thdt powered the fan that kept thé structure inflated was supplied

%

by an electric generator. But it failed from lack of gasoline on a -
S

stormy night and the bubble skin™ r&pped as 1t collapsed onto pipes and
/ ¥

scaffolding. The following day,/the Baltimore Gas and Electric Co.
/ »

del’yered a long prom1sed power line to the site. If the line had arrived

a day earlier, the bubble probably would have remained inflated throughout

-
-

The Goodyear €ompany was generous throughout the experimental

f

‘stages of the bubble effort and supplied much of the material for the

.e
X




- skins of the var1ou5"rototypes and con51derab1e technical advice.

¥
G

Prototype Iﬁ , erected in the sprlng of 1971, was constructed of
l

12-mill vinyl and was 36 feet 1nbd1ameter. Two students lived in it '

'

-for several weeKks. And flowers and plants flourished inside. But sun-_

.

. *
light made the clear transparent structure unbearably hot. The interior

. . thermometer broke at 126 degrees. - It was clear that a bubble would re-

. quire air conditioning in the Maryland summer if there was_to be func-

co tional space for teaching and-learning. 2. ) '

*

A . . - With the EFL grant in hand, Blair had begun a'pErsistent lobbying
N campaign to convince'Antioch administrators of the feasibility and de-

.sirability of attempting an air-supporied campus . He persuaded them'fﬁgz

o “ Pt o .

‘ "the inflatable building concept was not only a faSC1nat1ng and a worth-

s 1

while Venture, but one that might well attract other, grant money to

Antioch. ' '
4 ) - . .e
Blair built agreement upon agreement. After receiving permission -

to accept the grant and put up prototypes and a major bubble, Blair went
to then Antioch Washington-Baltimore Dean, Stephen Plumer and argued in
TN

Te effect: OK, if kids.arq going to build it and use it, we need a program
* . " v ] * N

i environmental design. ‘ e :

And that was the origin of the environmental design curriculum at
. 'Y
Antioch's Coé?mbia, Maryland campus--the dream and determination of a

student supported by some EFL cash, |
. ; , .
: Blair argued that an air-supported campus was not only feasible, ut

N\ :

. necessary in this period of high costs and tight college buagets. .

Blair's argument esséntially said that Antioch had no choice. He opened

T, 4 o

one of his written arguments at the time with a quotation from Pascal which

*

.

translates approximately as:

"You must bet. You have no choice: you are in the game." \
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Blair continued: "Due to the nature of the facilities crisis--and
> ‘ . “ -
because the college does exist--we are caught in_Pascal's Bet Situation: It

is not merely a question, as some seem to assume, of saying yes or no to

the ‘inflatable; it is a choice, in which there are three alternatives. The

.‘ . . . . .. g r
first is to make no decision at all, which means onf an individual level that e
2 sy .‘

the individual who refuses to chopse becomes powerless to affect.the decision- =~ ™~

making process; if no decision i§ made on an institutional level, it means
_the end of Antioch in Columbia. The second possibility is’to find
4 - // .

alternative space; we have tried, and we wish you luck: The third, of course,
; . i

is-the one we haveﬁi%gued so long and hard‘for,'tﬂe one we believé is the only

logical choice: the infléfabbe. As Kierkegaard pointed out, there are

situations in which one must either take a step into the dark, or live in
4

é

. péfpetual doubt. and anguish. This is one of them-jbne, moreoyer, in which

the second possibility is %11 but eliminated."

So Blair, then a senior, established with Ekstrom and Brendan Doyle, a

Rouse Company architect and himself as facﬁityi-the,environmental design ’

[y

program of Antioch College. Thus,; an undergraduate became a real Faculty member

.

with a letter of appointment froﬁ Yellow Springs attesting to his new status.

Three classes. were conducted that ¢first semester- (Fall 1970-7}). One

°

dealt with the erection of the p@ototype. Another was tit. d, "Ripdings in

Y

Environmental Design and the Psychology of Education." The thirdjwas a
’ : - ‘l
workshop in inflatable comgtruction techniques. /

. .

(The federal grant frg{m the USOE would come later in 1971-2@ -- a grant
of $100,000 for the purpose of developing a process-oriented cv&riculum in

conjunction with construction of the bubble. And Antioch agreed to contribute

-

;

. $128,000 in some form.) , /
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So the bubble would be built. And it would be built by students and

&
they would learn something during the process. And they would receive

o

academic credit for the experience. But how thjs was to be accomplished was
03 i ’ -

‘unclear. : ‘o . 4 .

The Antioch team would be working with a new technology--one that had

not yet been deécribed\and defined at all comﬁ}ehensively on paper. There are

o

other air-supﬁorted plastic domes. There have been several erected as covered

tennis coufts, military field hospitals, warehouses, and pavilions at

.

international exhibitions. But this would be one of the largest, covering-
nearly an acre. It would be both heated and air-conditioned. And it would
contain people working year round at real tasks--teaching, learning, and

administrating. It would be an unprecedented experience in living and

learning in this unusual enviroﬁmentm ‘ . l l;/
(When the bubble was finally erected in Noyember, 1972, Harold Gores of L
. /
the Educational Facilities Laboratory, a longtime supporter of the project, /
. /

: 7
was notified in New York. He was told that the bubble was up, but that there

3

were technical problems that threatened to collapse it within a day or two.

Gores is reputed to have replied, "I don't care if it's only up for five

minutes so long as someone does something in it besides play tennis.")

A major goal was to assemble ‘a curriculum that could serve as a guide for

others. . . )

.

Some elements of the Antioch bubble experience do lend themselvés to .*
export. The director of "an inflatable project for another college could learn
much here. However, he would not find a compféhensive and proven curriculum

package ready to be carried home and inserted ‘into his own campus catalog.

Perhaps this will be possible\by 1974. . :
5 :
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What sucC :% director would find is a fascinating philosophy of i
architecture and its relationship to the way peopfe live and view the world.

L * ¢
. %

He would find diecfiptions of unusual courses in bubble design and construction

and managehent, some of which did not develop in quite the way that Ehey were

described.

Thefapbroach of the Antiochlsurriculum and students was perhaps best

spmhei up in the description. of the course titled, Advocacy I:
, ~ . i v
“"FSr years, archltects and planners’ have béen applying .formula
solutions-to .the environmental problems they have-attempted to solve.
\People had been taught to be grateful for the sékvice rendered by
ese gifted practitioners. The results were that the theories and
concepts developed in the studios and cloistered academic communities
grew farther and farther from the real meeds and desires of the people
livihg in the areas that were“being pranned. ,
> vA few years ago., after several classic examples of the gross
misuse of the "planning process", nelghborhoods around the country
. beganoto make their needs known to the officials and planners who. were
supposed to be serving them Léd by people from the neighborhoods,
assisted by a small trained group such as architects, lawyers, and
planners; the local communities first stopped many of the poorly
.conceived planning and highway projects and then suggested alternative
projects that would better. serve the needs of the people. These teams .
of "advocacy planners" combined the special knowledge“and education of
the neighborhood people and their first hand understanding of the
. problem with the special "problem solving" techniques of the architects,
lawyers, and planners.\ The work- be1ng done by these teams around the
country is beginning to show results in terms,of projects designed by
the people to be served. 4

"The process is $till in its infancy and many false starts,
mistakes and wasted efforts accompany every success. However, the
successes seem worth the effort - particularly in the social bridges
that are being built across the chasm that separates the cultures
represented in our soc1ety X

"Course Goal: The goal of this course is for the students to begin
to gain an understanding of the problems confronting l1ow income
communities and to share in the experience of trying to implement
meaningful change in the environmental-quality of these communities.

"Methods: The students and staff will work with neighborhood
people; first identifying problems, then seeking solutions to these
problems and finally implementing these solutions. The work will range
from carpentry to financial and physical planning of housing and communlty
faC111t1es Field work will be supplemented with a weekly student semlnar "

\ - 13 | -
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" This, then, would be the thrust of the ‘Antioch curriculum--a reexamina-

/t1on of the American approach tg archltecture and bu11d1ng Throughout the -
l B

descr1pt1ons and discussion of program ran the fOIIOW1ng theme:
A\

A \

-

. "The pace and fluidity of contempdrary life presents man with a Y

) challenge of how tx better utilize ex1st1ng space and create new space wh1ch
S ‘ . -
will effect;vely‘se*ve his rapidly changing needi. Imagination must be
coupled with the poéential offered by expanding technology, of“ehvironmental
~ N ! \

design to meet the demand for Space and flex1b111ty of form. New environments

1

must be created tested, and evaluated on the basis of changing humgp needs.
@ Ed

\ Trad1t1ona1xmethods of teaching and learning in this area have not kept pace
\ } . . - -

with changing needs and often limit the student's capacity to make an innova-

’

tive response to a design program. \

"Therefore, it is our aim te'develop an experimental interdistiplinary,

|
, : : ;
process-oriented cunriculum which will provide the student with perspective t
. ) . |
and skills to approach the complexities of contemporary environmental design." .,

+ 1 ,+ Did it work?’/ BN .

!

. - /
& ’ Did Antioch develop such a curriculum and provide satisfactory learning

2

Vo I . .. .
experiences for most of the Students involved in environmental design?y

Not qu1te. Long steps were taken in that direction. But the curriculim

-

" fell short on prov1d1ng the promised grounding in theory and. ph1losophy

And there existed from the beginning % the curriculum planning a .
disagreement between the two key faculty me bers--Ekstrom and Margaret
v (R1tch1e) Axtell-—about how the project should be conducted. M;ss Axtell,
‘now a Washington arch1tcct was a student and part -time 1nstructor in' the
*schpol of architecture at the Un1ver51ty of Maryland< She 'served as

. N
- administrator of the bubble project and coordinated the-hired consultants and -
. A\

A &

. faculty and continually attempted to inject some coherence and efficiency into

the effort. . ¢
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Technically, she was a full-time employee of Antioch and Ekstfom was a *

guést lecturer and the project architect. She had been a student in his
classes at the University of Maryland. (Ekstrom said that he had never seen

anyone so cépable at evaluating people and assigning tasks. ° During some .of

the cooperative efforts on early inflatables with UM students and Antioch

>

¥,

stddents, Miss Axtell had ébordinatg@ the UM fledgling architects. And -
‘Antioch students had been*astognqed?by their professionalism. When they s;w
a UM student accomplish a tec@nical drawing, they were watching tpe very best
drawing student, selected'by Miss Axtell, from that uni;;rsity. In turn, the

3 .

UM students were astonished by the verbal capabilities, ;hé audacity, and the
skills in dealing with peaple of the Antioch students.) >
Both Ritchie and Ekstrom were eagef to attempt new ways of creating«ahd

impafting knowledge in the Antioch 1971-72 bubble project. Both had had

extensive experience in traditignal educatjonal institutions and weré convinCeJ o
el -

. ‘1’_/" N 5 .
that thé conventional lecture system produced little real learning. .

. Though this general agreement existed, their views on how the process-
o . ) t . . N
oriented curriculum should be implementéd were far apart. Miss Axtell wanted

. . . )
'Tome sort of continual planning and strutture and agreement upon goals, while
o :

r. Ekstrom conducted his crucial-bubble-erecting course in a task-oriented,

spontaneous manner.’’ . .
A typicél class during the 1971-72 .year consisted of four to six students

sititing around a table discussing with Ekstrom and Ritchie the problems of

L3 .

. . . I,
getting the bubble up. Often, this was & fascinating, if esipntlally
) 8 ) ' o < -
unplapned process. They might discuss county zéning and fire laws and the
progréss of negotiations with offiéials on these.mattérs./ Reports were given

4

by students or consultants on progress in begging materialé or machinery- from

~

manufacturers. There was often a discussion of the budget and current costs.

20
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And during the épring\of 1972, there were frequent and detailed reports on

.

laboratory tests .in several cities of the flamability of different materials

L1
and coatings for vinyl.
. L4

From such exposure,istudents learned much about the real world--
)
probably considerably more than they realized. But Ekstrom's class

(Construction and Architectural Management for. Campus) was haphazard and

P
.

unstructured. Ekstrom often géve‘brilliant technical explanati6hs of

-

architectural printiples as they app11ed to the des1gn of the bubble. And
he provided substantial help and“ﬁeadersh1p in the constant redraw1ng of

the bubble plans by students And the actual phys1ca1 ra151ng of the bubble
¢ ‘ \ )
and the design and furnishing of the interior were largely built on Ekstrom's

energy, expertise, and infectious enthusiasm.

Thﬁpughout the project, students often on their-own initiative, gathered

for late-night. talk sessions and parties at the Ekstrom home.
But in the thd, it wasn't enough.- Most of the students--perhaps
conditioned by years ,of traditional teacher-sthent relationships--felt that

the curriculum had not justified the time, ené}gy, tuition and effort they
- L4
had expended. . '

Throughout _the 1971—72-year, there existed considerable strain between

the two, key faculty members and their viewpoints. Miss Axtell contended

that thei"prqgess" was the most important factor and that students could and

: ) o -
‘should learn mych even if the bubble failed to go up. Ekstrom, on the other

hand, obviously-placed the highest priority on the practical matters of

getting the bubble up.

The difference in view was demonstrated repeatedly. For example, there

were repeated trips necessary to Howard County, Maryland, officials to obtain
building permits-and zoning vé}iances. On such occasions, Miss Axtell would

always suggest that Ekstrom take along several students to such meetings. And.

2i .
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he sometimes did. But he often preferred dealing with county officials alone,

. A

feeling, with considerable justification, that they were easier to persuade

when not distracted by other visitors. (Howard County had been essentially .

rural unt11 the found1ng of Columbia and some county off1C1alsfhad exhibited
. unease about the long-haired weirdly-clad Antioch students.)

k Also, it was obvious that there should have been more planning to

'providing some sort of curriculum experience for the students during slack

’

periods when no work could be done on the bubble.because the plastic was

being joined in a factory or the project was delayed by fire regulations.

Ekstrom often argued that the division of the curriculum--associated with

" " the bubble project-into courses had been Jnreali The -courses had been /
. . \ 'reluctantly' divided and‘described for the purposes of the college catalog, /
he said. Actually, maintained Ekstrom, the learning and work experience . !
. i involved in erecting the bubble was.a continum, with no real-eivision into' ‘

', courses possible.

[ . & .
' "When the project was going well and work was progressing, Ekstrom

%% ' highly talented nan. His charm and his obvious competence and his past|
achievements clearly led the students to. regard him as extraord1nary Thus, | !
. ’ the doldrums that plague construction projects and the lack of pattern,&n the
\ cntriculum produced a disappointment that probably was greater than would

o have occurred if Ekstrom had appeéared an ordinary mortal to them from the

.

first.

3 % -

inspire® much warmth and admiration from students. He is a charismatic and .
Some 35 to 40 students passed through the courses offered in the

Environmental Desigp Curriculum in 1971-72. However, some of these were

interested in and registered only in drawing. The hard-core students infer-
ested -in design, building technologf and the bubble remained about eight to

ten. . (Antioch's academic bookkeeping system is oriented toward the'student

€ D
e
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individual records--rather than the course-section=faculty emphasis of more .

¢

conventional colleges. And there were continual transfers in and out of the

bubble-related courses, thus enrollment figures are imprecise and difficult .

to compute.

L
f

~ Among the environmental design courses offered in conjunction with the -
) \
- ‘bubble project: Construction and Architectural Management for Campus; Basic
Drawing; Advocacy Planning and Basic Construction Skills; structural

-

Engineering Tutorial; Design of Spades Within the Campus Bubble,
(NOTE: A descripéion of these courses is containe; in éhe appendix.)
' ~The studént experience an& the reaction to the environmental desién
//( curficuldm was mixed. There was substantial questioning Af thé Antioch ethic,
a favorite pastime of all Antioch students.‘ And the handful of students who
were involved in the creation of thg bubble tended to be pessimistié about
the project when it was stalled and optimistic when things Were going well.

During the long period from September, 1971 to inflation in November, 1972,

there were several periods in which most students and faculty members

believed that the bubble would never be completed. Interviews conducted at

such tihes captured considerable anger and frustration.

It is clear that most of the students involved in t}’ project” felt that
v
it had been oversold to them. | It was represented, they say, as a project in

. l
which they would acquire building and design skills while working and

learning together. ) .
The .reality seemed to several students to fall considerably short of

this. Creating the bubble was a complex process that often required the

assistance and employment of consultants or graduate student-types possessing

the required skills. In an on-going process-oriented curriculum, these might

well have been considered instructors or graduate assistants.
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Of course, the erection of the bubble was a learning experience for

everyone involved---students, architecés, consultants, and the graduate'

assistant types. However, at times, it géemed to the handful of under-

gradﬁates actually involved that they.and their educational concerns were

sﬁb;rdinh;e to the interests of their older colleagues and subordinate to

the dajly pfoblems of erecting the bubble. -

ﬁe who had attended other colleges and were agifeggive and self-

otivated, appeared to profit substantially from the exéprience of planning

l . -

and constructing the bubble. More typical ftudents in their‘early tWentiéE)and‘

the late teens were clearly adrift and often complained that they felt left

out of the action. s - . »

Not only was the cogpsSruction of the bubble an academic effort without

precedent, but the creation of a curriculum to accompany and produce such a s

project was unique. Thus, the Antioch ppersonnel and consultants were engaging
¢ ’ " .

in two concurrent endeavors without much pattern or precedent.
It is also clear that the students learned ﬁuch'about dealing with the .

" 'real world, and often these experiences were clearly labeled or appreciated

v

-as .learning experiences. )
and !

It is clear that students do learn much about dealing with the

~

Wﬁcertainties of the professions. One fagulty member, who also taught
gt

arch;¥egture classes at the University 0 Maryland, -commented, "As a University

Qf Maryland student,” you know tpat you’have to get a building permit, but .no
N Y

% .
one there could téll me how. He§§, they know how." »

- One middle-aged mother of tegnagers who was enrolled in another curriculum

¢

of Antioch's Columbia center described the peculiar ethos of the campus

e,

3 -

thusly: '"What this place gives you is an ability to establish priorities and
' a way of analyzing what is happening that enables you to take hold of your

personal environment and shape 124" '
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However, most of the studenss in the environmental design curriculum

complained that theéy did receive insufficient help from'ERStrém and the

consultants and assistants.
P S * -9
Some typical comments, favorable and unfavorab¥e, from students involved

-

in fhg‘bubble project, foliow:

"I need ﬁo have deadlines.and tests and things because this makes me
get my sh;titdgether. |

"This process-oriégféd curriculum turned out to Be a bunch Bf bullshit.

4
.

When you have something to do,. you call somebody who is an expert in the field.
. . N ;

I really question whether you learn more than if you were sitting in a

classroom. But®you probably don't learn less. ! B

. . . . .
"But the tuition is too high here and it disturbs me that some -of my

-

classes don't exist. The environmental design classes are mostly sitting

around and talking about what's happening and what's not happening witﬁ.&he‘ .

e
v
PR

bubble.
"] think Antioch really works out well for people who have gone to other

colleges and know what they want to do--and they can come here and do it.

{
But it is a ridiculous place to come if you don't know what you want to do--

because if doesn't offer that many things."

"It is véluable to haVé been able to define a problem, evalpa;e what is

available and go and get it and bring it back.
"It seemed like this was not a student-oriented project. It was oriented

- -

toward those who could work the complex stuff. It didn't seem that anyone

was willing to help anyone else.

[ 4

"The whole fall quarter, it was obvious that we needed to pull ourselves

-

together. ﬁvery class turned out to be: 'You do this. You do that.'"

~d
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# Mrs. Palmer's house was the one saving grace. I learned a fot there."
(This was a reference to a related project in which student: working

under the direction of local craftsmen renovated and esseﬁtially rebuilt the home

-

of an elderly Negro woman in Scotland, Maryland. The work and the employment-of

craftsmen was coordinated by Miss Tommié’Smith, an assistant professor, who
worked\hgfide and with the students and area plumberé'and eleetricians. Those
students who‘bart1c1pated felt that th1s project was extremely valuable and,
educationhl--and they-enjoygg the hont1nua{ debate with the Maryland b}ue-coliar

< » 1]

craftsmen on issues of race and equality and economic opportunity. And the

' student}rdqveloped @ close--and educational relationship--with the owner of the

Palmer had successfully'}aised two families and built Her own
home,against 1ncred1b1e economic od 5. ) . . ¥,

"This has taught me basics for what I need:.tuv know about helping peoplé‘.,

N

home.

who ' neeé:new bulldlngs And I've gained a considerable amount of self

\

confldéﬁCe." ' 4

The'consultants on the bubble project were an interesfing é;ouﬁ. They
have been described by professional title and degre;s and accomplishment in
earlier progress reports to GSOE.) The majority were architects, ofteﬁ
involved in experimentation with new forms oﬁ building on the Eazt Coast.
Some were in prlvate practice or employed by the Rouse Co. or were teachlng
at the Unlversxty of Maryland and other area universities. Others were young
graduate student types +'ho possessed some special knowledge or who had been
employed to assist the faculty in the program. i

One of the most hardwofking consultants was Charles Tilford, who holds
a masters dééree in engineering from Columbia, University and bas had wide

experience with inflatables and domes and other unconventional architectural

forms. Tilford, who describes himself as an “inflatoenyirogmentologist," is

mentioned in the Whole Earth Catalog as an expert on inflatables and unusual

2 -

~
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building forms.

s . .
He assisted°with the planning and construction of the bubble and taught

< .

‘a cougse on -structural engineering. The course was rather seriously structured,’

&

= with both a mid-term examination and a final (both open book). But the

teaching style was informal in nature, with students and instructor usually

seated on the floor, with Tilford often drawing on bottles with magic markers to

. . : .
< illustrate 1ine§ of force, stress and shearing. Text for the course was,
Stpacfﬂ;hl Design in Architecture by Salvadori and Levy. The book cost $14 and
) : : s i ' & .
: this price resulted in a 'loss of some students. * .
K,,)/ - Some of the course work was related to actual cpnstruction and stress
. problems with the bubble.. But much of the material‘dealt with basic theory'of
; A . B
% $ension and stress in construction.
i ‘ ’
o . .
i An éxample of an examination problem: '
; .
3 "A concrete spherical shell spans 150 feet with a rise of
25 feet. It is 4 inches thick and carries a snow load of
; . 30 psf. Evaluate the maximum compression stress in the -
% ; “shell, the membrane thrust exerted by the shell on its
: A . - .
: - support, and the reinforcement in square inches/feet at
’ the shell ‘boundary." ’ <
. - “ . . e * .
Not untypicall}, only three students remained with the course throughout the
) spring, 1972 ‘term. But they qund the course so useful that they asked that it
'’ be contihued into the summer. Asked what- he believed the students had learned,
Tilford said that at a minimum their use of terminology had improved and the&
. r - ¢
had learned where in construction one must be precise with calculations and
where it is possible to be less cautious.
Ari ideal example of how the "process-oriented" curriculum should function
was provided by a soils expert from the University of Maryland who came (at no
/ : . cha}ge) to advise the students on erosion difficulties caused by heavy
N . n (4]

p .
rainfalls. The rains in late of 1972 were pouring off the bubble roof at a ~

fierce velocity and tearing huge chunks from the loose dirt berm which

; ’ S YA
Ie

~/
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i surrounded the bubble and enclosed an apron of vinyl. ’

The soils expert surveyed the damage, then pointed out to the Antioch

student who was escorting him the steps that cculd be taken immediately to

/

lesson the ;;3sion, the long-range steps that should be undertaken immediately

L8

(plénting, etc), what should have been dor2 as the bubble was constructed to
prevent such wear, and the ideal lofig-range and costly solutions which could
..only be implemented if the studqﬂ;s were successful -in obtaining a substantial

. grant or gift. | ' .

It was a brilliant lesson in soil characteristics and construction theory.

. And the visitor's advice ggoved sound and effective. Unfbrtunately; and ndt

- .

untypically, only one student had been present on the walk around the bubble

with the soils expert.




"governme'nt agengies, ﬁmndati.ons;. large and small suppiiers, several

CONCLUSION
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= ~ ~ .
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— 1 .

Constructing an air-inflated plastic dome was a substantial, indeed a

o

glorious accomplishment.

The project reqﬁired complex dealings with countf state and federal

\
\

components of the Antioch bollege network, and offices of the Rouse Company,

the developer of Columbia, Maryland. An Antioch computer at Yellow Springs, :

Ohio, was used -- by students -- to coordinate the project and ensure that
s

materials--air conditioners, fans, steel.doors, electric motors, plastic
. . ! |

\
|
\
skin, cables, plumbing, wiring, wood, etcf:-arrivgd when they were needed,, | l
but not so early that théy would have weeks of exposure to weather-or
expensive warehouse storage. . |

Much of fhis planning and coordination and dealing with public officials

and begging and(purchasing materials from suppliers was done by students, as

was much of the technical work on exp;riments to analyze and prepare the site
and to discoJer the rules, physics, nature and economics that govern life and
wo}k in a plaLtic bubble.

‘ In accomplishing these tasks--assisted by faculty members and consultants--
students acquirea a substantial knowledge of how'the world operates.} Most did
not acquire anything approaching the technical skills that would have been
imparted in conventional schools of architecture or quiheering. But ;ﬁat was

not the expectatioﬁ. Most did learn some drawing (artistic and technical) and

some knowledge of architectural and social planning. They learned a smattering

of engineering--though almost no advanced mathematics. But chiefl&, they

<
” *
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1earned'to.cope with the real world--ordinances, bureaucrats, developers,

manufacturers and their secretaries, foremen, fire off1c1als, foundation

R

staffers, architects, engineers,_ carpenters plumbers, college officers, and .

T el

‘\ .
hordes of sightseers. This was no small achievement’™ Gtherire\pted aspects =«

A,

of the environmental design curriculum_provided stimulating and tangible, if

,unusual learning experiences--the renovation.of Mrs. Palmer's house, the work
with the Elkridge Community to force the county to face the fact of annual

flooding and to provide minimal social serv1ces, assisting citizens to make an

. assesshent of the resources and soc1a1 services and political clout available

. . \
to them. . . < O

" \
The*side-effects and the curricular knowledge gained by the building of

the bubble probably will have a substantial long-term impact upon Antioch

/

College. The experience of living and learning and administrating in a college

.located in a plastic dome will be carefully analyzed and &r}l provide a base of |
/
!
/

On the negative side, there was substantial drift and 1ack of focus in thel

major bubble construction courses throughout qhe 1971-72 year. The majority oﬁ

\ i
'

'students 1nvolved felt that the courses did not live up to promise or .

expecta.ions and that they focused too narrowly on the day-to-day problems off
. . |

h
|

experience and observations vseful to other groups and indtitutions.

erecting the bubble. Undergradiates believe that much of the technical work ,

t

was not sufficiently explained to them, but was too often performed for themyw
by hired consultants. \

Py
¢ t

In fairness, it should be added that college-age males--and ali-but two. e

involved in the bubble curriculum were boys--in‘their early twenties are at a

) drifty age themselves. Though they oft/n worked very efficiently for long

hours, it sometimes seemed difficult for young men of that age (who enrolled
at Antioch) to keep appointments, complete paperwork, follow through on

difficult negotiations, or even to clean their debris out of the working area

J0
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of colleagues or roommates. . It' is difficult to combine this natural lack of
focus and aggressiveness with a curriculum different than the students have
ever faced,before;. It is a-curriculum that required a high degree of self-
starting ability and initiative ;n the part of studeﬁts.,
It is clear in retrospect that the faculty and consultants should have
;EEE?“ﬁbre‘timeﬁhl43921;}&32333§;325—reached some sort of agreement on
educational philosophy an&/goals7-5nd<E;;2135éd_5—§?66éss—for—ehanging,ggglg______
and direction if student§~needed a different approach.
And the goals shou}a h§vngeen clearly communicéted to the.sfudpnts. ¢
The number of Angf&ch,pndergraduatqi/actually involved in the projec£
' was small--a core\of:é to 10. With such an enrollment, the project was quite
possibly too férge and too complex and too expensive.
The role of/the consultants should have been begter defined. Wére they
.to act as teacllers or stugents? Was eyer&one to learn together? The anSwér

is clearly yes to the latter question.on.a project with so little precedent.

But this shguld-have been made clear to all at the peginning. Rurik Ekstrom

‘is a brilliant and innovative architect and is highly articulate and compelling

whgp analyzing what is wrong witg American planning aﬁd building--and his
- o

solutions are brilliantly innovative and they seem plausible and workable. But
in the classroom, he never s;stematically tied this together for students.
He gave them pieces of it in brilliant conver;atio;; but failed to pull togethér
and synthesize his theories. It appeared that he was underestimating or
ignoring the educational impact of the written word. It seemed to this
obser&er—-and to several studenfs—-that it would have been extremely useful
and to have his views on architecture and planning in writing, perhaps Xeroxed
and distributed to all who enrolled in bubble-related courses.

. ) . —
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And of course, such mater;als would have been invaluable to other : )
cofleges attempting to put“together a similar program.
' Some suggestions (based on the Antioch experience) for other colleges
which mlght attempt a process—orlented effort: ’ ‘
--Those whe will conduct the program ‘should spsnd a substant1a1 amount .
of t1me de51gn1qg a course framework and forming some agreement qmong

[0

. themselves on ‘the goals of the cunr1culgm (Cértainly, there should be

—_—

substantial s sfﬁaéﬁt“rnput-tnto~theLnpetat1on of a.process or1ented curriculum,
e

N e

but the faculty do have a respons1b111ty to lay down a framework of goals and
phllosophy, even if only to provide a focal point for revision).

--The goals‘should be clearly communicated to students. Some Antioch
students felt that they had been‘misled as t; the nature of the endeaior; It
was clear that the Antioch effort never produced agreement on philosophy.and
educational goals, .

--The curriculum has to be unstructured and flexible enough to adapt to
délays and postponements (sugh as zoning battles). !

--The housekeeping matters, particularly finance and communication, should .
be ?stablished‘1n advance. Repeatedly, the faéulty and several students had to _
drop everything for several days and weeks anc put the books in order and

"battle with the Yellow Springs central offices on matters of money and red tape.

--The role of the consultants should be clearly defined in advance. And
the consultants should reach some agreement with the faculty on what is expected
of them. . o \ oo

--It should be decided at the beginning how decisYons will be made.

-—Considerabie time should be built into the schedule for evaluation of

the effectiveness of each major step in the curriculum.

, I I ' .
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3, T --A proéram.of this complexity should admit 6n1y students who have had
. some substantial background in related academic work. This was clearly no
place for -freshmen. (The student who feels that he needs deadlines and .

examinations to prod him should not enroll in a curriculum that by definition

o .

places heavy emphasis on 'self-motivation ahd independent work.

--A curriculum of this sort should include--or have as a prerequisite--

- serious courses in drawing,.mathematics and structural design.

Most of the above suggestions are based on the Antioch experience--

-

v
\ o .

3

‘ suggesting that the curriculum és it functioned there in 1971-72 and 1972-73
should have been built qq some solid advanced planning. . »
HOWEVER, most colleges and pniversities are just the opposite of Antioch.
They are too.structuréd and too tigh¥ and too timid.‘ An effort such as the
Antioch bubble would be crippled by faculty politics at most campuses. Most °
of the successes and the sense of commitment that occured during the bubble

project were due in large measure'to the atmosphere of freedom and openness

/ that characterizes Antioch's 25 campuses today.

- )
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COURSE SYLLABUS

COURSE TITLE: Advocacy Planning and Basic
' Constructipn Skills

NAME .OF FACULTY:. Smith § Staff
INTENDED BEGINNING & END DATES: Spring Quarter 1972

NUMBER OF CREDITS: Variable

PLACE: Columbia

DAY: Class-Thurs. 9:30-
10:30 a.m.

Thurs. 10:30-4230
and Fri. 10-4 p.m.

TIME:Lab-

D)

-

Class meeting one morning per week to discuss histo
advocacy planning and to review work in progress.

- projects to develop understanding of construction s
oniexisting projects. :

-

/
/
/

94 Aqd development of
Fidld¥work on specific
kills and to work directly

The work will include carpentfy, drywall application, electrical and

plumbing work, roofing, insulation and painting.

&

spring quarter will be "Mrs. Palmer's House'" in Sc tland, Maryland.

e project during the
Stu-

dents will work with faculty, research staff, project architect, general

contractor, craftsmen, and neighborhood residents

!
li
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COURSE SYLLABUS ~

COURSE TITLE: Construction. and Architectural PLACE: Columbia
Management for Campus
NAME OF FACULTY: Bubble Sthff DAY: Mon. 9-11 a.m.
! .
INTENDED BEGINNING & END DATES: Spring Quarter 1972  TIME: Tues. 9:30-11 a.m.

NUMBER OF CREDITS:  Variable

[ “

" Class meet1ng two mornings per week to review work in progress and assign
work to be done. Field work during day to 1nc1ude.

1. Continued work on the computerized timing schedule.
2. Updating of final cost analysis. h
3. Placing orders fbr all materials and labor required fof™

/ all divisions of work.

* 4, Coordinating orders, deliveries, assembly and installation
of materials.

5. Carrying out and supervising groumd breaking and 51te
preparation. -

-

S

6. ERECTING BUBBLE FACILITY.
P

<

. <
‘Students will work with faculty, research staff, project general con-
‘tractor, project architect, and consultants on a da11y basis with
individual and group a551gnments X




‘;:"'__g‘?r-.
COURSE SYLLABUS K
‘ . Columbi
COURSE TITLE: pesign of Spaces Within the Campus PLACE: Columbia
’ Bubble.
NAME OF FACULTY: Thomas, Axtell, REDE ogr: Wednesday
INTENDED BEGINNING & END DATES: sSpring Quarter, 1972 . TIME:  7m-o-

»
’ - :

NUMBER OF CREDITS:  Variable

oty

FAY

>

t
\

Cldss meeting one night per week to discuss design techniques and application,
thg work in progress, and to assign work to be done. Studio work during day
tos,

1. Develop interior micro-environments in response to
user needs.

2. Research available alternative systems for the division, .
definition, and manipulation of interior space. E

3. To obtain sources, cost and delivery data for available
systems--to test our resourcefulness.

4. To design and experiment with alternative solutions to
interior\needs using appropriate commumication devices;
i.e., drawings, models, simulations, etc.

5. To experiment with fuil scale examples of as many dev1»es
as possible. .

Students will work on a daily basis with faculty, research staff, project
archxtect and engineers, and with consultants from the .Research and Design
Inst;tute of,Prov1dence, Rhode Island.

i !
.

~

st

tay
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N COURSE SYLLABUS

COURSZ TITLE: Structural Engineering Tutorial PLACE:
NAME OF FACULTY: C. Tilford : DAY:

) ~\
INTENDED BEGINNING & END DATES: Spring Quarter 1972 _ /TIME:

NUMBER OF CREDITS: Variable . !

Columbia

Tues. 7-9 p.m.

Fri. 10:30-12:30 p.

Subjects covered include: loads, material properties, tension,
compression, torsion, beam action, arches, geometxy of shell sur-

faces, membranes, and shells. Emphasis.is on compreh&ision of basic
principles.  Approximately half of each session is spent on problem-

* solving.

- i

Text: Structural -Design in Architecture, Salvadori §& Levy, Prentice-Hall.

' See Instructor before registering.

1T
L




COURSE TITLE:

NAME OF FACULTY:

INTENDED BEGINNING & END DATES: Spring Quarter 1972

NUMBER OF CREDITS: \

"Axtell

\

Basic Drawing

COURSE SYLLABUS

PLACE: Columbia
DAY: Thursday
TIME:  6-8 p.m.

V3
\

—

-

[P * . .

Introduction to the fundamentals of drawing and use of basic drawing
media. Aimed at developing student's freehand sketching ability for
purposes of rapid visualization so that the student may better con-

_ ceptualize design ideas and communicate these ideas in a non-verbal
language. ¢

Approximately four additional hours per week must be arranged between
instructor and student. .

1
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Note: Nothing captures the intemsity, complexity, hard work and
intellectual challenge of the Antioch bubble project so well

QE;Ehg,phpefﬁfihd memos generated during its plahning and
~“égection. y

On tpe following sixteen pages,afe reproduced some of the
working papers generated by the Antioch team during the
heat of the working day. ~

.

2




CONCRETE DETAILING FOR, THE CORRUGATED PROMENADE
AT ANTIOCH PNEUMATIC CAMPUS

. ‘ 8 by Phil Hawkey
. ) : August 1, 1972. °

’ ’
\

. FORM WORK:

In this case it \is critical that.we do not pour more
concrete than we need' because the doz;s fit tightly and \

. any extra height in the floor would result in problems
trying to fit them.

. ‘Also, the culverts have caved in slightly since their
installation, further contributing to the problem. -

When the desired floor level has been selected, install
1x stock at this level.

)

Check its placement with a level and use the transit to
assure at least.a 6-inch drop to the outside.

Since the~fubes are not exactly round, the floor levels
in each tube may need to be different. The parameters are
the dimensions of the doors; therefore, a minimum floor width
of 4'2" must be maintained. There must be a clearance of at
least 7'3'" at the ends of a 4'2" line along the floor where
the doors are to be installed. This should be done 'with string
‘before any concrete is poured. The 1x stock used for the end
plugs should be nailed to 2 x 4 stakes 1" o.c., driven at least
18' deep with the 2" edge adjacent to the 1x.

,

4 \ ) : . L.
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After the form is complete, sidewalk mesh (6" x 6" #10 x #10
welded wirfe mesh) shall be cut to length and placed in the tubes.

It might be advisable to use a vibrator on this job, both in terms

of the quality we are hoping to achieve and in order to get some °
experlence with the tool before we do the prlmary anchors where

we can't afford to mess up.

Tool.Lfsf:_ (Supplies)

trowel, extended

1 x 6on long 2 x 2 .
96' of 6 x 6, 10 x 10 Welded Wire Mesh
45' of 1 x 12

9 5' lengths for expansion joints
Exactly 10.66 yds. concrete order
3yds. '

-/

LY
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APPENDIX A:

Tool List:

shovel /
hammers /
string '
plumb rob /
stakes /
level p
cross cut saw
sabre saw )
8d, 12d nails

. transit

sledge

SEQUENCE:

Clear the way
Determine required levels

Place stake § backfill 1x plugs .

Cut § place expansion joint
Cut § place w. w. mesh
Pour, trowel, cure § strip

E]

/
/

If we hold off until the concrete casing is strig::d, we can
use the same wood and save money.

vibrator
gen
zig-zag rule

+ 12 or 10 ft. tape

anaa

%




.APPENDIX B:
Expansion joint -

It was felt that the possibility of buckling due to
temperature differentials during the winter (where it would
not be exceptional to have a 70° differential) merits the
use of an expansion joint. These-can be easily made by placing
a 1 x 12 cut to form at the points where doors occur. :

49




JOB SPEC FOR THE FORMS FOR THE CONCRETE
FOR THE PRIMARY ANCHORS FOR THE PNEUMATIC CAMPUS
' Phil Hawkey
August 10, 1972

]
i

4 We will need two sheets of plywood for each. These will go on
the angled face which is facing the structure. The walls of the
. hole will do a sufficient job in forming the other faces. .

First we should clean out each hole; the bottom should be level
so that.the rebar cage sits right. Bricks should be put undetneath
. the cages to allow coverage of the lower bars. The north and south
wall should be 7.5' apart and everyth1ng should be fairly square and
clean. Then the rebar cage goes in, (4.75 from the inside of cage to
outside of hole) be' careful not to knock too mych dirt in during this
operation, as it will be hard to remove and hard to put concrete where ™
dirt is. We'll probably want to lower them in from the side facing
the building, using canvas webbing and several people so we don't chew
up much dirt. Then wack the rod in, get the 22° angle correct with
the transit and tie it to the cage with an additional length of rebar
and some tie wire, recheck its plaeement and backfill it enough to make
sure it won't wobble out of place, . . ‘
Then, the plywood sheets can go in; each sheet should be cut
down to 4 x 7', The bottom edge of the plywood should*be 5' from
the back face of the hole: -

-

)

Measure 6' vertically and 3%' hor1zontally to place the top edge.
Cut grooves into the north and south. walls so the combined 8' pc may
be wedged in tightly. Then measure and cut slot for the rod to fit
through (this should be 2.75' approx. from the bottom of the plywood);
make this fit as tlghtly as possible, (This cut should continue to the
bottom of the plywood so that the assembled piece can fit on.) Bricks-
should be placed between the cage and the plywood to keep the desired
distances.

»



\
- In order to assure proper assembly, rake off a largg, level

wzrk space to assemble the plywood. But the pisces together and
nail some 1' x 4"-9" x 6'-8' ahove the rod groove 2'oc.

Then the stakes may be installed by driving rebar perpendicular
to the face of the cage, protruding 6" from the face of cage. Bricks

should be placed between the cage and the plywood to insure the 6"
.~ margin. E
‘ !Then backﬁill?“foot-tamping the £ill in front of the bottom r

edge, fill the rest loosely up to the lip of the form. Pour the
concrete, 1' at a time, vibrating it well”after each layer has
been poured. ~After the concrete has been curing for 30 hours, the
backfilling and tamping should continue with a mechanical tamper.

LY




STRUCTURAL EVALUATION

AN -

‘first priority: -- CABLE | second priority: -- ANCHORING OR
. -- FABRIC > - . FOUNDATIONS
-- AGING EFFECTS ) : {(AS APPROPRIATE
: . " / TO STRUCTURE)
Test Location Equipment . Source Services Source
: y : " [(assumes resident
g student-technician) g
LEVEL ONE . . -
1. put load cells on major ANT 2-6 load celils purchase four days consulting} $100/day
cables - dial (manual) MIL - $100-300 ed) by R. Schafer or
read out and record - single signal conditioner/ Univ. of MdJ similar
. instrument (equip. shared) l1c n or rent
2. correlate above with wind ANT m:maoamnmu. wind vane, with negligible T -
speed, direction, and in- MIL di'al-read out (two required) . . .
flation pressure ~n
’ . . . - . . ‘4
3. cut out samples of fabric all: none - testing donated -
at regular intervals for '
. lab testing
LEVEL TWO . .
4. use cable-defiection or ANT strain measuring device for | purchase .
strain link device on —}__1ight loads $200 max. '
. secondary cables T~ , “
. I #
S. record under dynamic con- ANT oscillograph; automatic included in| contract with mnswmoﬁ
ditions from all sensors . MIL - switching and balancing services & Heinz (U. of Md.) v
simul taneous unit (equipment shared) .
6. apply strain gauges on ANT. fluidic strain-gauges; tem- [ included in| two days+ consultin
meTbrane MIL porary use of above signal services from John Skelton
LAV conditioner, etc, | ’ | & donated time of //// OB
: Kent Hubbell (Yale) o=
’ .t . ) - . ) . ) ) ~ - . . va
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STRUCTURAL EVALUATION

(continued) X .
| - . . \
Test Location Equipment Source Services Source
LEVEL THREE . .. 4
7. add digital recording or ANT digital tape recorder or con-|included in |contract with
conversion and analysis MIL version from graph to punch |service or ‘|Schafe: & Heinz )
. - . cards from NBS .
computer. analysis 1 - contract with above
. R ‘ . or Prof. Shinozuka L
at Columbia U. with L
- Dave Geiger
8. test anchor capacity ANT two jacks and hardware; re- |rent max$25 negligible -
- T placement anchor
9. add m=ﬂoawﬂwn. intermittant ANT _ longer use of above equipment |same as Jy'same ’ same
recording of loads - MIL or duplic set\up at other |above i
site
10. add additional gauges on " ANT same as above same same ‘same
cables ’ MIL
~ .
3 .\v 1 p
~ - RS
b . . )
i
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first priority:

--air transfer
(inflation flow)

THERMAL PERFORMANCE

--humidity
--temperature |

second priority:

--condensation
--hydrology under

(exhaust flow) --heating and air . structure
(bar. pressure) conditioning equipment --fire
(inflation pressure) ¥ (output) --gas analysis
.o (leakage) (energy consumption) --odor
T —(response time) ~-heat transfer --ventilat.on
--wi peed and direction ) distribution/
e . ["stratification
Test Location. " Equipment Source Services, Source
LEVEL ONE : M
11. measure flow in ducts at all pilot tube (can be shared) ANT
vario nflation pressures : ‘
12. edrrelate flow curves with all available pressure awmmauasnwmﬂ - ,
pressure info to determine read out ) s
L leakage and response time ’
. /
13. determine temperature all 2000 feet thermocouple wire purchase -
levels at numerous points tt each structure and quick (except >2ﬂ# ~
inside and outside mwu:nncar tips . @y
over time -
14. record fuel and electrical all ) - -
consumption K
15. measure mean radiant all globe thermometer (can be purchase or
temperature in structure shared) N NBS loan
16. measure humidity inside all sling pychrometer or simple purchase or
and out drum recorder (3 req) NBS loan
- 17. measure solar radiation’ all ' pryheliometer (shared) purchase or
. NBS loan
18. measure wind speed and all . as in test #2 - .
direction - : - -
/S IFL
&l

E
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ILLUMINATION AND ACQUSTICS
. first priority: --simple night, day and first priority: --simple measurement of
’ average values for illumina- ~ noise level at various
tion " locations and times
second priority: --spectral distribution second priority: --acoustic analysis of,
--quality, glare, aesthetics structures
/ v i
. e ] .
Test “Location Equipment Source Services Source
ILLUMINATION £ ‘ .
LEVEL ONE )
26. measure outside incident all light meter purchase
light, transmission, at ‘ . ($20) or
different hours on dif- loan
ferent days. determine ex- - .
tremes and average
N N )o/”
27. measure illumination from all " " o
night clectrical lighting
LEVEL TWO “ ® : ,
78. use better instrument for- " purchase
above tests 26, 27 . ($150) or
loan \w
29. determine spectral trans- all .field or lab tests with GE labs or ~ \
mission and reflection spectrophotometer similar
values of roof membrane (as .
material ages, repeat) ‘
ACOUSTICS
LEVEL ONE ‘
30. simple measurement om all sound level meter purchase )
noise level at various or loan
locations over time .o
Y RS
" 31. acoustic analysis all included in contract . - contract with
‘ . acoustic consultants -

Aruitoxt provided by Eic:
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" Mike Kri
Weir a;ﬁgg

INTERIORS

(Space Desii% with Research and Design)

Major Activities and Directions
L ]
1. Continued focus on hardware acquisition and specifying ]
hardware needs. -

2. Basically still trying -to develop a fantastic interior
on $5,000 and do it with the active participation of
the user.

3. Dgveloping an index of interior components.

4, Developing visual design sk1lls and producing visual
documentation: models, drawings, etc.

5. Working with students; commmity groups, HEC staff and
program people, and other indiViduals to narrow down who
the users will be. .

TECHNICAL “B&YELOPMENTS

=

Metallizing

_ National Metallizing is laminating metallized mylar to our clear ;

vinyl (1,000 yards for 3550), completion promised on March 30.
A flame-retardant adhesive is being used. They have supplied
test pieces to Mr. John Hall, University of Maryland Department
of Agronomy, who is testing the survival of different grasses
under the metallized skins.

Skin : - .

3 L

iy, Freddie kllen, and T met on March 16-17 with Don
-Arcouti (Goodyear), Roger Payne (ESI), and- Sid Sugg ___
and Jokg¢ :»(Rubber Fabricators). A reinforcement detail was
develo ar skin separation point), using coated fabric patches
coated with an experimental Goodyear urethane-based glue and heat-
reactivation. The skin joint at the primary cables was changed to
occur under the primary cable; the Goodyear clip joint was replaced
by a 10" wide coated fabric strip héat-activated on-site~— Rubber
Fabricators W111 begin production April 10; delivery is scheduled
for May 10. The prototype skin was "loaned" to Rubber .Fabricators
to erectv{oq an elementary school play-space.
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Cq HV& “ -1
The heating units were changed to operate on #2 fuel oil, on the )
basis of lowest operating cost and hassles in getting natural gas
to the site. The Mammoth Co. salesman'told us that if the unighis S
properly adjusted, it will burn as cleanly as natural gas.  Return
. . ducts have been relocated; they travel from the units on tﬁs\berm,
penetrate the berm, and stop. If we find that.air needs to be
picked up in a more central location, we can-make appropriate
modifieations later. : .
Y . : . .
D. Control System . - . ;

Schematics have been drawn and a shopping list is being finalized.

¢ ] _—_— \\ ) (This section by C. Tilford)
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STATUS OF FINAL DRAWINGS AND SﬁEC}FICATIONS RELATING TO PERMITS

A. Rurik Ekstrom and subcontractors, Implementation, have been working
with Howard County and the Columbia Architectural Review. Committee
to inform planning and building officials of developments related '
to the Bubble. Cor : ‘

' . B. The Architectural Review Cdmmittqe has given up the go-ahead advising
that machinery external to the building must be visually and acous-
tically softened. N

4 . .
- C. The specifications are 30% completed and are being done by Implemen- .
tation. :
- A . » 3
AU D. The final drawings lack only minor revision and are 95% complete.
The final drawings are being done by Rurik Ekstrom with Implementatggyaf’
E. Howard County is providing helpful educational consultation in terms
‘ of soil conservation. " | '
F. Permits are just weeks away. .
9
‘ ‘ ' -PHASING PLAN FOR CONSTRUCTION MANAGEMENT . v
,A«cohpptcrized;timing schedule has been prepared by students in the program.
(Rart Burstein and, Phil Hawkey).
Bart describes the process this way: ‘ .
- "PERT (Project Evaluation and Review Technique) is an.organizational
ST . * tool we 4E€Weing to project our progress during the construction

phased The basic structure is a network of circles (events) conEfcted

-
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by arrows (activities),
The network was first drawn on acetate. After a period of
modification, the network was input to a Control Data 6400
computer. f

Output includes expected and latest allowed completion date
for each activity. It also shows the time remaining, the
length of activity time and the person reponsible for éach
activity. Presently there are 200 such activities."

COMMUNITY ADVOCACY

(Mrs. Palmer'gnﬂouse) - . ‘
MEMORANDUM

. March 4, 1972

To: Advocézy Class § Those Interested

. From: Tommie - ‘\\\
§ . -

Re: Advocacy Class Schedule ‘ ) ‘

e - e m e m e e m m e W m om = m oe = = e = wm e = = o= = = e == = = =

Advocacy Class Schedule for March -- Meet at Mrs. Palmer's house
at specified time.

Week 1 :
Thursday, March 2, 9-a.m. Blockihg, Spackle,, Drywali, Tear
’ out Drywall -- Mr. Doyle’ ‘
. Friday, March 3, 9 a.m. Spackle, Drywall, Sand Blocking
: . Center Wall Partition, Reconstruction--
. Mr. Doyle. Electrician -- Old Wire |
- out 2nd Floor, Check out new -- Mr. Doyle
. . |
~  Week 2
- ) ~ - . ‘
Wednesday, March 8, 12 noon Tear out stair, prepare for néw stair. .
, Electrician: New Panel Box and wire
AN . homeruns to Box -- Mr. Doyle
Thursday, March 9, 9 a.m. Carpenters: New stair, Front door,
. Drywall, etc. -- Mr. Doyle .
N 0ld tub, out. |
Friday, March 10,~9 a.m. Carpenters: Stair, Front Door, 2nd

Floor Windows, Drywall, etc. Trips
to Dump -- Mr. Doyle

\' |
55 | /
| l
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Week 3
Thursday, March 16, 9 a.m. Prepare Bath for Plumber, Bedrooms,
~ Hall, Stair. Spackle, Drywall, Sand.
| e Mr. Doyle |
Friday, March 17, 9 a.m. - Kitchen Partition Drywall, Guest Room
' .Closet, Stair Partition -- Mr. Doyle

2

Week 4, : N

Tuesday, March ZL; 9 a.m. Fix Roof Leaks, Drywa¥ﬁ, Ceilings
‘ out lst floor -- Mr. Doyle

Thursday, March 23, 9 a.m. Closets - Shelving, Partitiong,
- b Drywall. '

(Note: Mr. D6y1e-is the ‘contractor_who is an adjunct facult
. - J y
member, a resource person, and a friend.)

On Thursday, March 23, the commmity video program produced a tape

documenting the prpcess. Mrs. Palmer and her two great grandchildren
told of the'history of their home and their community. A fine tape!




Note:

~
It was:vital throughout the construction of the bubble that
precise accounting records be maintained concerning the ex-
penditure of the $180,000. It was a .complex task, requiring’
thé coordinating and timing of purchases of hundreds of ifems
and tools and services. Much of this complex récord-keeping
was done on an An;ioch computer at Yellow‘Spriﬂgsy)Ohio,.with
data fed by studeﬁts at Columbia, Md. Barton Burstein, an
undergraduate, served as paid project manager much of the time,
¢
and coordinated money and details throughout the hectic Epring
and summer of 1972. He has been succeeded by Camgron Tucker,
a young architect, who serves as bubble manager. The following
two pages provide an illustration of the sdrt of paperwork that

guided the project and at the same time provided a learning

cxperience for the participating students.

3
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ANTIOCH ()OLLEGE

'HUMAN ECOLOGY CENTER
COLUMBIA, MD. 21044

MEMORANDUM

- TO: Files

FROM: B. Burstein
RE: . Budget Category Line Item 4

4
DATE: May 18, 1972

- m e m m e e e e m e = @ e @ e s o m Em e m @ @ m ® e ® = om m om e e o=

As shown in the attached memorandum dated April 1lth, this line
item could tun $368.01 (12.2%) over budget. Purchase Orders 2588
and 2617 are items 1 and 3 of this breakdown (funds committed).
Other prices in attached breakdown represent firm quotes except
for 2-and 7. If 2 and 7 cannot be cut by 68 01, approval for
overage will have to be obtained.

v

cc: M. Axtell
S. Plumer

BB:nr '
Attachments




Cable (secondary)

.Cable (primary) overage

Connectors N

100 @ §1.25 \
4 @-$180.00

90 dips @ $1.73
200 nicopress @ $44.61
nicopress tool

Cable grip and equipment (éEn be tools -
.expendable)

Cable spacers - 180 @ $3.14

69

April 11, 1972

$ 854.

750.

125,
.00

720

155.
89,

57.

50.
565.

$3,368.

90

00

00

70
22

99

00

20

01 .




INCOME AND EXPENDITURES
CONCERNING THE DEVELOPMENT
OF A

PROCESS-ORIENTED CURRICULUM

, IN CONNECTION WITH CONSTRUCTION

OF A,
‘éNEUMATIC CAMPUS
+ AT

ANTIOCH COLLEGE

COLUMBIA, MARYLAND




BUDGET ANALYSIS

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
OFFICE OF EDUCATION SHARE

PROCESS-ORIENTED CURRICULUM

Budget # 24800

“CATEGORY EXPENDITURES

36 SALARIES
36a Administ. Group $ 9,200.00 o
36bl Axtell 7,500.00 .
36b2 Ekstrom 3,000.00 '
36b3 Carpenter ) 500.00
36b4 Plumber . 4-,000.00
36b5 Eleetrician 5,000.00
36b7 Tilford 4,000.00 .
36b8 Tucker 4,200.00. '
36¢cl Research group 12,780.00
R . ' b ~50,180.00
37 SALARIES
- , 37b9 Burstein T 4,752.00
37b10 Accounts Clerk 525.00-
37c2 Resource Group ) . 8,300.00 .
. 13,577.00
42 CONSULTANTS .
42a REDE . 3,600.00
42b Tilford 3,400.00
42c Carter 2,900.00
42d Doyle ' 9,000.00
42e¢ Brann ) 2,500.00
42f Misc. - 1,000.00
22,400.00 '
50 STATIONERY . )
" 50a Office Supplies ' 60.00
57 DUPLICATION ' . -
57a Typing . 279.95
57b Printing ' . . 600.05
, 880.00
" 60 TRAVEL ° T . :
- 60a Travel e 900.00
60b Bus . . " 150.00
N 1,050.00
' )
61 EXPENDABLE EQUIPMENT
61a 5,400.00
65 ' COMMUNICATION ’
65a Postage ‘ . 200.00
‘ 65b Telephone . ’ 200.00
Q. 62 : 400.00




69 CONTINGENCY

69a

TOTAL BUDGET

Budget
Page 2

#24800

6,053.00

$100,000.00
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BUDGET ANALYSIS

ANTIOCH COLLEGE MATCHING SHARE _ 1
AIR SUPPORT STRUCTURE ‘

Budget #24801 ‘

—  CATEGORY EXPENDITURES ‘

01 GENERAL CONDITIONS

(1) Contract Documents $ 3,000.00

(2) Zoning, Fee 130.00

(3) Building Permit 25.00

(4) Land Lease ) 1.00

- (5) Construction Materials . { 600.00
3,756.00

02 SITE PREPARATION

(1) Service Entry 1,700.00

(2) Earthwork . : 4,900.00

(3) Entrance Culvert 4,500.00

(4) Pedestrian Doors ' 3,500.00

(5) Filler-Units 300.00

(6) Access Pathway . 2,000.00

(7) Ductwork 4,000.00 .

(8) Footings 1,700.00

(9). Retaining Walls 6,150.00- '
28,750.00

03 INFLATION PACKAGE

. (1) Fans . 1,150.00
(2) Filters 150.00
(3) Generator ) 2,641.00
(4) Emergency Controls . 100.00
(5) Housing for Pressure Controls . 500.00
(6) Sheet Metal Work 2,000.00

’ 6,541.00
04 ENVELOPE
(1) Film 5,726.00
(2) Welding . 5,000.00
(3) Skin. 1,000.00
(4) Cable Fittings 3,400.00
(5) Secondary Anchors 1,200.00
(6) Install. Sec. Anchors 1,700.00
(7) Misc. Fabric ' 500.00 g

18,526.00




~. Budget # 24801
Page 2

05 . ELECTRICAL

( . :
(1) Main Panel 3,500.00
(2) Conduit 1,000.00
(3) Area Power Panels 1,200.00
(4) Distribution Panels 250.00
(5) Distribution Assemb. ; ' 200.00 .
(6) General Lighting 4,000.00
(7) Emerg. Light/Fire Alarm- 1,050.00
(8) Telephone Dist. System 510.00 - -
(9) Wiring HVAC Units 1,400.00
: ’ 13,110.00
06 HVAC
(1) Heating/Air Conditioning 24,500.00
(2) Heat Rec. Wheel 4,390.00
(3) Dampers 1,750.00
30,640.00
07 UTILITIES
(1) Sewer Line . 7,060.00
(2) Water Line 5,000.00
(3) O0il Tanks 3,000.00
(4) Electrical Conn. - 4,000.00
(5) Telephone 1,500.00
. 20,560.00
08 PLUMBING
(1) Subcontract 4,000.00 '

09 INTERIORS l

(1) First Phase 5,000.00

10 CONTINGENCY

(1) \ ! 13,117.00
TOTAL BUDGET $144,000.00

6o
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DENVER, COLORADO,.

WASHINGTON ALERT

" Alr sfructures reviev;

By ERNEST MICKEL

Daily Journal Washington Editor

WASHINGTON—The state of the
art for air Sstructures, particularly
regarding their use for housing ed-
ucational activities, was reviewed
in detail at the recent two-day con-
ference sponsored by the Building
Research Institute and Educational
Facilities Laboratories at Baltimore
and Columbia, Md.

Site of some of the scssions
was the 32,400 square {oot “bub-
ble” built by architectural stu-
dents for Antioch College at Co-
tumbia, This $178,000 structure,
maintained at an estimated cost
of $17,500 per yeir, was the sub-
ject of a prescntation at the
May 23 meeting, ’

Architectural dctails were cov-
ered by Rurik Ekstrom, himself an
architect, who, in telling of the
philosophy of constructify an air
inflated buiiding for this purpose,
said: . :

“We felt we should get rid of the

’ egocentric character of architecture.

We considered that if later we de-
cided Columbia, M, was not a
good place for Antioch East, we
wouldn't have a large building in-
vestment which might force us to
remain there agawnst our will”

The structuré can be defiated
and moved. Its function 1s descnibed
as serving “‘as temporary base” for
students wdrking “1n independent
study programs in the new town
of .Columbia.

. it has required ahout three years
to desipn and bwild Bawicaily, the
shelter conwists of 36 pieces of vinyl
ckip welded nto six sheets which
were assembled by the Goodyear
technique over four centrally-spaced
tiedowns that are anchored mn dry
wells to receive rain runoff
. Many of the problems of desian
and erectivn were described to
delenates by the students who
worked on and now live in the
project.

EFL  contributed a feasibility
study grant and spokesmen said
that several Lgencies-—-Housing and
Urban Development, National Sci

' bu
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ence Foundation and Environnrental
Protection Agency as well as Na-
tional Education Assn-—had ex-
pressed an interest in fesearching
feedback now that the pratotype
was completed.

The program presented case
studies on air structures work in
Canada and some European loca-
tions in addition to U. S. projects.

Keynote speaker Cedric Price, a
practicing architect in England and
a pioneer in air structures develop-
ment, said that in his country these
buildings were still in the “make do
and amend" stage of development.

Air structures can, if viewed in
a certain light, disteri time and
space, he said, to their great ad-
vantage.

At the same time, he said this
type of construction shouid never
be considered merely as_a cheap
substitute for enclosing space in
the conventional way,

Price, who since 1968 has been

commissioned by the Ministry of

Technology to undertake a sur-

vey of air structures use n con-

struetion, said “we may have to
Cont, from Page 1, Col. 8 '
struckures, deriving this dfscription
from his photography gf cellular
structures.

He cautioned that ail enveiopes
should be considered as experi-
mental, not permanent, structurcs
“and he described large envelope
enclosures as *protective clouds
over the landscape.”

The technique exists now, he
added. for blding air structures
to-withstand the heaviest snowfall
and the highest wind velocities. “if
you are willing to pay for it." Of
the 40.000 odd such buildings exist-
ing today, some are very good ex-
amples of the pnncipie while many
are very bad, this German expert
observed.

He compared pneumatic struce
tures to single cell formations in
nature and illustrated his remarks
with many slides showing contour
lines etched on various objects. He
advocated closer study of the light-
weight forms of nature, especially
the single cell, "because all derive

ncumatic form.”
_ 7{"_’3;!2*92?!;‘!1’?'&..“..,, -vt"(t the
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red in 32,009 sf ‘bubble’ |

wait for a serious shortage of
warehouse and siniiar spage to
really get air steuctures moving.”

In a general introduction to the
conference, Harold Gores, president
of EFL, New York, expressed a
view that *if anything pulls down

this new venture, it will be the |

overextending of the technglogy.”

Hé advised the industry not to
pursue encapsulation to the ulti-
mate, not to “cover the earth” until
smaller sections are proved out in

practice, adding that he hoped the

private sector can be encouraged
to participate with risk capital and
help develop this new art form.

It was agreed that the state of
the art has advanced markedly since
a similar conference was held in
Chicago a couple of years ago.
Robert M. Engelbrecht, AIA, Chi-

cago, was chairman for both the -

Chicago and the Columbia and Bal-
timore conferenctes.

Dr. Frei Otto, director of the
Institute for Lightweight Structures,
Stuttgart, W, Germany, traced the

development of light weight units -

which he referred to as biological
h) Oont. on Back Prge, Col. 2

Antioch project was undertaken
for the many lessons it has taught
those ‘involved in its design and
construction,

Those people learned a iot about

how hard it is to build air struc-
“tures, he commented, and that you

must do it over and over again.
He called this experimental archi-
tecture. ,

Also discussed at the BRI-EFL
conference were form variations for
these “bubble™ .nstallations, acous-
tical prdblems, long spans, and their
use for community activities. There
was a special emphasis on the use
of these types of structures for
athletic activities, at least in the
first day's presentations.

The European eXperience Wwas
covereg by speakers from london,
Paris, Amsterdam and Ulm Univer-
sity in West Germany.

More than 360 were registered,
an unusually large number accord-
ing to BRI

sua |
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o The smn»os.m first pneumatic nmavcm.mn Antioch College branch campus

“ in QOHCBUMM. Zmnwpmsm“ The vinyl ‘film structure, supported o=m< by
| —_
| A air pressure, covers an acre, enclosing portable classxooms, offices . S
_ . . and studios. When the campus is no longer w.mac..vﬁmm the air will be . T
7 let out, the "building" rolled up, and the site returned to a meadow. umm |
8 _ (Photo bv Rohert Wana) . . _Lm
| - . . . ‘ i
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) Inside the vrmsamnwn.omav:w at Antioch College in Columbia, Maryland.

‘'The acre of space is divided up w< ready-made industrial units such

as the wounmvwm fiberglass ski hut (left) which snaps together to make

a faculty office, and a freestanding geodesic dome (right) which,

IC
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' when enclosed, will be cwma for seminars. (Photo by Blair Hamilton)
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