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INTRODUCTION

Many of today's offices resenble
the offices of 1890. Despite the
development of the steel frame and the

elevator, which result=d in the

Skyscraper, despite the contemporary

lighter, stronger, more colorful
furniture, despite the electronic
communications and automatic
environmental controls, little

evolution in the nature of the office
has occurred. Changes have been
primarily the result of economic and

esoteric objectives and not primarily

the result of efforts to make the

office a Dbetter place for purposeful
human relationships and to make the
office a Dbetter pléce for humans to
function.

After World War II one of the
first steps in that direction did
however emerge. Due to the shortages
of office .space in  Europe it Dbecane

necessary to optimize the office. The

| functions and purposes of the office

were examined closely. Out of this
came the Burolanschaft or m"office
landscape" concept. Emphasis was
placed on the office as a
communications  and data handling
facility controlled by human aptitudes

and tolerences. The office vas




recognized as a place where <change
over time is a natural evolutionary
process. This thesis is an inquiry
into methods and technologies with
which that process can be Dbetter
accomodated.

The objectivé in this thesis is
to describe a more flexible office
system that enables the user to make
changes more gquickly and easily in
response to new requirements,
providing the office employee with

autonomy over his work environment.
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b

acaptable technelogy
@t tlhe user lewal

"The medium, or process, of our time -
electric technology - is reshaping and
restructuring patterans of social
interdependence and avery aspect of
our personal life. It is forcing us
to reconsider and re-evaluate
practically evary thought, every
action, and every institution formerly
taken for granted. Everything 1is
Cchanging - you, your family, your
neighborhood, your education, your
job, your government, your relation to
"the others."™ Aand they're changing
dramatically."

Marshall McLuhan - "The Medium Is the
Massage®™

&




CHAPTER 1

ADAPTABLE TECHNOLOGY AT THE USER LEVEL

As Marshall McLuhan's quotation
on the tifle page of this chapter says
%everthing is changing®. The graph omn
the following page 1illustrates the
rapid increase in change that 1is
occurring today. Before the +turmn of
the .century, change ¥as an
evolutionary process, operations were
time proven. Advances in technology
caused by demands of modern society

noticeably increased the rate of

change, quickening during the Second

World War and continuing today.
Around us today we see calculators,
microwvave ovens, computers, jets,
nuclear power plants; the 1list is
endless., Scientific and technological
information = doubles every decade.
Chénge is no 1longer an =evolutionary
but a revolutionary process. The way

we work, the way we think, the way we

{1 have fun, its all changing radically.

What was true and valid yesterday has
been replaced by ‘new techniques and
answers today, and these will Dbe
replaced tomorrovw.

The office too has been affected
Pressure for

by these changes.

innovation and new ideas is =xerted on
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l Change rates in the United States

1900

1910
1920
1930
1940

RESOLUTION OF TECHNOLOGY
NUMBER OF TELEPHONES

UNITED STATES POPULATION

TOTAL HORSEPOWER PRODUCED

NUMBER OF WHITE
COLLAR WORKERS

NUMBER OF TELEVISON
SETS

NUMBER OF COMPUTERS
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the office through intense competiticn communications, and electrical; all
in the business world. Ne2d for the systems that make2 up the modern
change comes quickly, an upheavel in office must harmoniously integrate‘for
the stock markest, a natural calamity, graceful smooth change. <Chang=s cannot
a major internal reorganization, a b2 thought of as a start and stop, go
tachnological breakthrough; Tany and no-go idea, inst=ad it must be a
factors may call for guick rszaction. continuous on goingyg learning procass.

Offices wust be able to {Ses Figure 2) Thers always exist a
reorganize in a matt2r of hours and nember of altermativas to solving a
minuta2s quickly rearranginj to mahage problem. If one doesn't work then
the nevw informatioan £low. To 4o this, anothar should be tried. Too often
there must bes an inherent flexibility officss are organized with the
tnroughout the entire fizld of intention of rsmaining permanant.
primary, - secoadary, “and support Continued over time, tnis results in
sub;systems; and there npust 2xist a in=fficiency and strained
us2r group that knows how to us2 them. communication networkxs, bo2tn human and
This wmeans that furniture, 1lighting, m2chaaical.




2Confinuous change process in the office




Figure *'a' on page_9_ shows how
the communication 1lines of an office
may look in theory; but the rsality

probably —resembles tha counnunication

lines of figure 'n'., This
organization neads to chang=
frequently. Present day ejulpment

systeas maintain the status gquo in an

1. o0ffice. The lack of

fiexibility-adaptability in these
systemns defies the pressure and need
for change; it locks the officz into a

tate of permanence. Chapter three

0]

details these non-adaptive egquipment
traits that hinder the recorganization
of the office.

New systems nw22d to be designed

and existing ones ra-designed to allow
and =2ancourage adaptapility in the
office. The author of this th2sis has

attempted to do just that, to search

for technological solutions to - thase

tachnological problens. ' The

conceptualization and description of

(1

systenms angd hardware that ar

understandable and eable by th

s

office workers thems=2lves, is the goal

of this thesis. A worker needs to
easily change his or her space in just
a faw minutes with a minimum of tools
and effort. Many manufacturers call
their systems flexible and adaptable,

but in reality they are too

cukbersome, complicated or heavy for




a.Typical organizational chart

b.Actual communication interaction




the average worker to op=2ratz. This

writter cont=2nds that no one KnoOws as

much about the work related probleas

in an office as the Wworkers

themselves. The people tnat lapor in

the office =2ight hours a day ar2 more

involved with the operations of the

office than anyone from outsids could

ever be. With a minimum of

instruction and training, workars can

oryanize their own eavirona=snt to suit

thelr own neseds and corporate goals.

A1l the problems in the office do

not have physical origins. Many are

psychologically rooted in worker

attitudes and perc=aptions. An 1in

depth study of +these psychological

factors 1is not within the scope of

this thesis. Only tha physical

factors are dealt with here in a

igolution?! cont=xt. Of course the two

cannot be separated and thersfore the

author has revieawed three

psychological asp=scts 1in a s=acondary

supportive context as to how thay have

or may effect the adaptability-

flexibility concapt.
1. Pr=2d Steele of th=z
of Adaministrative Scieacs at

Oniversity has synthesizei 14

concerning why workers don't

changs 1in the office. dany of

catagoriss are psychologically

whil=2 +the rast

orianted concsra
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physical enviromental systems. Stezle
gives some suggestions as to how these

probl=2ms may be overcom2., Th main

®

goal being to increass workar

sensitivity and awarsness towards his

Oor her environment. (See Appendix I}
2. The concspt of tarritoriality

was looked at in reference toO how

territorial man (&ssumming such a
being exist) may function ‘in a
frequently changing . =2nvironment.

There are indications that aggression
goes up with an 1ncreassd rtate of
change. If f=2elings of territoriality

can be increasad than par

o

ﬁ‘\
)

N}

3

aggressive tendencies will be reducead.

]
o)

A worker may £2:l more sescura i

worx space of his own d=2sign. (Se=
Appsndix II)

3. The final psychological
aspact loocked at concerned space
programuing via obszrvational
techniyues, The <coaclusion reachead

was tnat these mesthods
as tools for gatheriny

had serious drawbacks

had their place
information but

that kept then

from being the dominant factors in a

contianuously changiang

(Ses Appandix III)

znvironment.
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grewih of fhe oifice

"It would be difficult to overstate
the magnitude of change that will take
place in the lives of all of wus, in
human history, as a result of the
information revolution that has so
unobtrusively taken place in our day.
Information, its communication " and

.use, is the web of society; the basis

for all human understanding,
organization and effort...”
John Diebold - "Beyond Automation?

Z2[ |ebrd




CHAPTER 2

GROWTH OF OFFICES

B8=2ginning- with Europe in the

middle ages and countinuing through to

America of the twentiesth century there

have been four evolution in  the

setting of the office. Initially, the

setting of the office was an

insignificant part of the mesdieval

city, gaining a physical forw during

tne industrial revolution and becoming

the dominant form of the city in the

tWwentieth <c¢entury. Finally, 1in the

ninetzen-firties the office bzagan to

acquire a fourth s=2tting in  the

country. (S22 Figure 4)

Office type functions as we think

of them today wers virtually

nonexistant in the madieval society.

There were no separate facilitizss for

information handling. The vast growth

of manufacturing during tibe industrial

revolution increased the need for

information collection and recording.

jo])

For this purpose large offices had to

n

eS.

[

be constructed uear these factor

Out of the industrial revolution

grew the inventions of the nineteenth

century causing the skyscraper setting

of the office to smerge. Factories

were moved to the periphery of +the
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. —> SMOKESTACKS

separation of
office

middle-ages industrial revolution

4 The four settings of the office

SKYSCRAPERS

?
4

MANOR~-OFFICE

|

20th |century
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city while the cffice tower became the

dominant image of the city. During
this same time period the growth in
the percentage of female workers
increased significantly - finally

outnumbering mwen 1in p=arforming the

rore routins functions of the office.

Throughout the twentieth century

the actual philosophy, procadures, and

equipnment of running the

changed very little. With the end of

World wWar II a =aew philosophy for

oparating the office was developsd.

Until this +ime the office had been

o

formed by a helter-skelter of external

pressures acting upon 1it. Now, new

concepts based on the functions of the

office emergad called Burolandschaft

or office landscapse. This att=2mpt to

maximize space use and communication

probably aided in bringing about the

fourth setting of the offic=. In the

latter fiftiss some companizs began

to leave the city and built one or two

story buildings on vast picturesque

tracts of  land in the suburbs and

rural areas. Aal1ll personnel working on

on=2 or two floors £f£it well with the
office landscaps precept of large
floor areas.

What does the future hold? With

the continued deterioration of the
central «cities, many compani2s will
decide to make the aove to the




16

country; but, most =2xperts feel that
the majority of offices will r2main in
the <ca2ntral cities. The economnic
conditions of th2 cities will have a
lot to do with whether this bears out.
Overall percantages of office
employment 1s expected to incrsase, at

least until the turn of the century.

Developing Office Functions

The role of the «city 1n the
middl=s ages was for trade, protaction,
or for political or religious
administration. There Wwere no large

scal= businssses; instead swall vork

shops and cottage industry comprised

th2 production processes, QOffices as
separate facilities did not exist
either, most business type
transactions were carri=d on at a
personal leveal and extzsnsive
information recording was not

nacessary. In an age when most peopile

were illiterate, records were Kkept in

the head, not on paper.

Industrial Development

The colonization of
sevant=2enth century increassad
demand for goods and

the
the

their
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transportation causing business to

pecome intarnational in  scopa. The

result of this pressure for 'mors and

faster' has besen called the i1ndustrial
revolution. In the cities large
factories were built to manufacture

goods cheaply and guickly.

and machines replaced workers ia the

£ield, freeing them to migrats to the

city to work in the factories,

Against this background of

streaming smoke, the office now beagan

to acquire 1ts own definitive sstting.

Along with the 1increase 1n size and

volume of industry, cam2 an increase

in complexity. More p=opl=

needed to control and guide these

manufacturing emplres and more

information had to be committed to

paper. Haire (1959) has shown hLow

rapid the growth of office functions

usually occur.?2 The growth of the

npumber of clerical YOrkK=:rs; thos2

involved with information rtecording,

duplicating, storage and retrisval,

that support manufacturing functions,

increas=s proportionally faster than

the growth of the business i1tself. In

London, a good illustration of this

upsurge is shown in the cateqgory of

commercial clerks. In 1351 th=2re were

16,420 of these clerks, whereas by

1391 their nunmbers had incrsased to

73,180, an increase of 475%, while the
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general population increased only 78%.

Part of these numbars can be

attributed to London*s rol=s as the

administrative core of the

EBmpire. However, in Am=arica

growth in office workers 1s evident.

In 1370 oznly ssven percent of all
employnent was office-type
occupations. In 1930 this fugure has
risen to 23% and to n=arly 40% in
19790. (See Figure 5)3

The 1industrial revolution was
responsible for bringing about the

administrative function of an industry
as a s=paratée entity.
Plainly, no

2nterprise with a
network of

gr=4at corporate
world-wide
agents,

correspondents, mark=2t outlets,
factories, and invastors could
2xist without relying upon the
services of an army of patient
routineers in the @=stropolis:
stenographers, filing clerks and
book-keepers, office managers,

sales managers and th=ir varied
assistants right up <to th2 fifth
vice-president whosa nawme or 0.K.
sets the final seal of
responsibility on an action.*

In Amsrica this separation was
aided by falling cost of
transportation and communication.

Ind=ed, the same
developments that wers ess2ntial
to the rapid growth of the
industrial coamplex in the

American Mid-west 1a the late

years of the nineteenth century -
rise 1n speed and the fall in
cost of transportation and
commaunication - were fundamental
To the establishmant of the
datached office.

Before a manufacturer could
hire specialist in
administration, planning, sales
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finance, those
pzrsonn=al in
he n2=2dad  a

promotion and
being the key
cantral offices,
large volume of business. Angd
thls volume was gen=rated by the
rise in scale of plant production
that accompanised the faliing cost
of transportation and
communication.s

Prior to the mazd-ninsteenth

entury, few women worked in

ecause they were not seen as being

apable of making the

2clisions or shouldering the

gspounsibility of running a large

orporation. The <creation of wmore

outine jobs generated a ne=d for

orkers aand opened the way for women

o work in offices. Designers now had

o start taking women into account

when they designed offices. A benefit

of this envasion was that it freed

more men to work in the mors strenuous

factory jobs.

In 1881 thare were 7,000 wonren

employed as <clerks 1n England and

¥ales, in 1911 this figure had risen

to 146,000. One fifth of office

employnment belonged to woman in 1890;

in 1910, this figure had ©risen to

one~third.® Before long WOomen

outnuubered men i1n the mors routine

functions of running the office,

#orking 1in an office afforded women

greater social opportunities than the

factory and was <cleaner, healthier,

and more respectable.
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Inventioas of thes 19tb Century

In the latter half of the
nineteenth century, a myriad of
invaentions had lasting =ifects upén
the office. Six of these inventions
have played a very important role in
shaping the form and function of the

offic=. Three concern communication -

telegraph, typewriter, telephone;

three directly affected bullding form

- light Dbulb, steel frame, elzvator.

(See Figure 6)

The telegraph, used extensively

in England in the first half of the

centucy, gained widespread use in

America in the latter half of the

century. In 1851, the first

successiul cable frow Dovzsr to Calais

was strung and f£ive years after thet,

1856, an international telegraph

system was inaugurated betwecn England

and the United Srtates. In 1861

America‘'s two coasts were linksd by a

transcontinental system, By 1862

there were nearly 300,000 miles of

telegraph wires lacing Europe and the

United Statses.

The telephone, invented by Bell
in 1876, made erson to person
communication even guicker. Parsonal

isits or sending a m2ssage via a

runner Ware Hge) longer necessary,

dialing a telephone or asking the
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ENERGY SUPPLY AND APPLICATION

1834 ELECTRIC MOTOR

1854 HYDRAULIC PASSENGER ELEVATOR

1879 ELECTRIC LAMP
1881 FIRST COMMERCIAL ELECTRIC POWER PLANT
1887  FIRST SUCCESSFUL ELECTRIC STREET RAILWAY

1887  FIRST ELECTRIC ELEVATOR

INFORMATION TRANSMISSION

I
1833 ELECTROMAGNETIC TELEGRAPH OFFICE

1866 FIRST SUCCESSFUL TRANSATLANTIC TELEGRAPH CABLE
1876  TELEPHONE

1878 FIRST COMMERCIAL TELEPHONE SWITCHBOARD

INFORMATION HANDLING

1837  STENOGRAPHY
1874 COMMERCIAL ADAPTATION OF THE TYPEWRITER
1888 STENOGRAPHY

1894 COMMERCIAL ADAPTATION OF THE MECHANICAL Cﬂcw

BUILDING CONSTRUCTION
1884  STEEL FRAME
1889  FIRST STEEL FRAME HIGH—RISE BUILDING IN NEW .YORK

6Invontions affecting office development
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you made

opsrator to coanect the
handling of routine matters much more
efficient. Confirration of
iystructions, appointments, and
purchase ord=rs, etc., soon becamz
standard operating procedurevvia the

telephone.
The telephone like +the talegraph

also had 1ts affect on separation of
office and factory.

The separation of the office

irom the plant also rested 1in
part on the development of the
long distant telephone in the
1380's. With +the telephone, it
became possible to choose one
location for production and
another for part of the office
Jork.®8

One effect of this virtually

instantaneous information -

communication network was to ygive a
central headquarters more coantrol over
its far distant operations. Corporate
heads could be kept together for group
decision making. The practiéal effect

sent

¥as to increase messagdes boing
back and forth between <central and
regional offices and therefore gave

impetus to even more office workers.

Typ2writers, invented in 1874,
were not seen as necessary tools of
the office. When first developed,
many decri=d .their use as too
ge;hanical and cold, lacking any
parsonal touch. The telephone, oddly

can be «creditad for the

enougn,
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successful introduction of the

typevwriter; workers, transmitting the

phrase %“send wme a memo on that":,

increased the demand for offic=

typist. Yost of these typist were

wowmen.

, The s=cretiary has been ths
model of aspiration for most
office girls. The typewriter
too, of course, has besn the
Woman's machine, and 1in itself
has not 1led to factory 1like
effects. In and out of the
office world, it has been a
highly respectable machine. Its
operator, aquipped with
stenographer's pad, has @managed
to borrow prestige from her close
and private contact with the
2xecutive.?

In the field of building

developmants, a reliable light bulb,

inventad in 1879 by Edison, allowed

architects to dssign buildings with

greater depth than was pocssible when

natural light had to be relisd upon

for illumination. Gas lamps w¥ere in

use but these reguirsad much

maintainance and could not be moved

about. They were always a potential

fire hazard and as few as possibhle

were used, resulting in low and often

inadequate light levels. With

electric light as the chi=zf source of

i1llumination, windows could be madea

smaller and buildings safer.

In the 1850's the devzlopmant and
refining of the evevator by E. G. Otis
heights

increased the of buildings

beyond what were previously thought
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practical. The steel frame, 1884,

made it possible to take advantage of

even dgreater height possibilitiss by

ending the 1limitations imposad by

massive bearing wall construction.

The first steel frame high-rise

building 1n Chicago was the Home

Insurance Cowmpany Building, 1t towered

all of ten stories; in New York, the

Tower Building, 1889, at eleven

stories Was that cities irst

skyscrap=ar.

These two sets of inventions,

communication devices which encouraged

centralization and construction

developments which allowszd a higher

density of people vwere <the necessary

prerequisites for the skyscraper

headquarters that were to come just a

few years later.

Skyscrapers

The impact of these inventions

took shape in the final quarter of the

office

nineteenth century with
clusters appearing 1in the 1880's and
1890's 1in New York and Chicago. Lewis

Mumford characterized these buildings

and the ones to follow as "a sort of
human filaing case, whose dccupants
spent their day in the circumspect

care of paper..."t0 New York's Wall




26

Street District was 'firét - to be
darkenad by the man made canyons. The
trend for taller office buildings
continued until the deprassion: Park
Row Building, 30 Stories  (1899) :
Metropolitian Life Insurancs Company
Building, 50 stories (1909) ; The
Woolwortn Building, 58 stories (1913);
the New York Telephonme Building, Pan
Hellenic House, The Chrysler Building
(1928), each taller than the oane
-before. The zenith of this building
boom was reached in the early thirties
with the completion of the worldts
tallest building, the Empire State
Buiidihg, and  the single largest

assemblage of office space -

Rockefeller Center. T

ity

th

he

new image of

city and the setting of the office

are now identical - the skyscraper.

Growth Cycles: Becom-Bust-Boom-Bust

From about 1880 until 1929 was
the firsi boom period in office
buildings: however, 'with the
depression and the completion of
buildings already contracted for,

office construction

in

th=s country

stoppad. = The overbuilding of the

1920's coupled with

the .economic

plung2 of 1929 caused office occupancy

in the United States

to drop to a
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disasterous 75%.1!1 five vyears after

its completion date, the Empirz State

Building was only 25% occupied.1?

Fortunahtly, the rest of the country

Was not hurt as badly as New York.

The war which caused economic

activity to pick up had a positive

effect on the office situation and by

1952 there was a shortage of office

space 1n th2 country. With tigat

guidelines for occupancy, so as not to

overbuild again d=svelop=ars ovarcame
their doubts and the second boom
period was on: Lever House, Chase

Manhattan Bank Building, CBS Buildirng,

Segrams building, The Midland Marine

Bank Building were constructed in the

late fifties and early sixties. In

other cities like Houston, Dallas, and.

Atlanta many new offices w=2r2 built.

Fron 1950 through 1970, Dallas

experienced a 300% increas= in private
off;ce buildings,.13

About the mid-sixties the banks
loaning the construction. money allowed
their occupancy guidelines to slip.
The World Tradé Center was built along
with many smaller skyscrapers, and the
effect anothar  era of

net was

overbuilding; and again occupancy has

dropped. Floor space occupancy in Hew
York hoveré around 82%, toolow for
many owners to make a profit fronm
rents.1? (See Figure 7)




28

OCCUPANCY

100% =

90%

80%

70%

1935 1940 1945 1950 1955

7 Occupancy of existing floor space in the United States 14

FINESTE G e el

1960

1965

1970
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Electronic Revolution

Mechanization of the otfice

continued in the twentieth <century.

Betvween 1910 and 1920 over one-hundred
nes office machines were placedi on the

rarket each year. By 1930, 30% of

women in the office operated a machine

other thamn a typewriter. Post World

War II sales climbed over the one

billion doilar figure.ils

A new office machine, developed

during the war, that was to have far

reaching affects was the computer.

Through the years they have dacreasad

'in price and size and increased in

efficiency and ability. these

machines are able to «computs in parts

of seconds what formerly reguired a

staff weeks and months to do. The

computer caused many routine Jjobs to

disappear and were soon indispensable

to nearly every <facet cof office

functioning. In 1955, thers were 214

U

computers in use in the Unit=2d States,

by 1971 there ware 107,000, an

increase of 500 foldii7?

Because conmputers have replaced
SO many people, office managars have
tended to allocate some of the space

saved to the remaining personnzl. An

office worker could expect 109 sguare
feet 0of work space in 1946, the office
1965 had

worker of approximately 20%
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more area at 129

However, increasas

person does not nzcessarily ¢

po

the contrary it may increase isolation

and ninder communication.

The Manor 0Office

In the fifties the
mad=2 by soms compani=s
city headquart=srs and move

country. In the country

cheap, taxes lower,

life 2asier. Formerly

remain in the city,

feet, 18

o]

applier or more productlve wWoOrker

dsciszion was

leave their

land was
air cleaner
offices

n=ar to

labor market and comaunication
centers; but with fewer people
necessary to run a company and good
communications availabl= in the
country, a few companies mads the
move.

The buildings constructed had a
low profile with only one or two
levels., Thes2 structures fitted well
with the new office landscape dictum
of locatingy as many personnsl on as
few floors as possible. The 1idea
being that this will increase
cozmunication as well as create a
more cohesive work fozce. The
Connecticutt General Life Insurance

Company was th2 first to move to the
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country, to be followad by the Emhart

danufacturing Company, the H. J. Heinz
Company, the John Deere Tractor
Company and others. Although it is

to0o soon to tell, a fourth setting of

the office could be e2merging, one of

the <central business headquarters,

located in the countryside, surrounded

by its employees.

The New Landscape

Up until World War ITI, the form

of the office seems to have been the

result of extesrnal forces rather than

the study of the role of the office as

a communications center.

At the =2nd of the war, many of

the buildings of Europe had been

reduc=d to rubble. An acuts shortags

of office space forced companies to

efficisntly use evary sqguare foot of

existing offices.
The Quickborner design t=am in
Germany developed what has com2 to be

known as Burclandschaft or office

landscaping. It is am atta2mpt to
maximize floor space and communication
offic=. 01d about

in the ideas

private offices and military liks rows

of- desk were replacad by wall-less
open spaces Wwith clustars of desks
representing various functions. The
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f..

new oOpen landscap=2 was aimed at

increasing communicatioa, work flow,

and hopefully produce a happier more

involvad cohesive staff.

Reorganizaticn of work units ‘was

easier since the furnitur= was light.

Since 1no walls were wused to block

noise, <carpeting 1is prescribed to

absorb noise. Low sound absorbing

panels were used to d=fine specific

work areas and limit views.

Not until the 1963's did the

concepts of office landscipe cross the
Atlantic to Am=rica. Its initial
T2ception was mixed; it was criticized
as being accoustically in=fficient and
not

affording enough privacy or

storage. Howaver, th= ban=2fits of the

3ystem Dbecame apparent as a

companies tried the n=w radical

concepts. American designers Lhad

previously worked with the landscaping

conc2pts but nothing tTeally caught on

until +th2 European systsms arrivad.’
Eventually American manufacturing
companies, beginning with Herman

Miller and its Action Office Program,

began producing their own versions of

office 1landscaping systems for the

American market. Th2 main difference

between the American and European

versions concearn storage sSpace;

American systams placed more emphasis

on vertical space than the Europe<an
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designs. By 1975, there wer= at lecast
49 companies involved in the
manufacturing of complete office

landscaps systens.

What About Tomorrow 2

What is the future of the office?

lany pronostigators balieve the offics

will <continue to grow in ths «city,

that buildings in the suburbs and

country are more a fad than a trend.

Cities like Atlanta, Dallas and

Houston s2em to bear this idsa out;

but New York, the headquarters

location of @most of th2 countryts

largest <companies is losing some of

its corporate giants. There are some

gJood reasons for remaining in the

city. first, the greatest

concentration of brains 1is h=re;

second, @more experts " in any given

field are to be found in ths city; and

a third factor relates to the type of

people that are attractad tc the city:

The young women's preference
for a job in the central business
district today, thsr=fore, is not
based so solidly as before upon
the compulsion of tns transport
nat; it 1s based instzad on the
increased opportunities for
after-hours racrzation,
lanch~-hour shopping, and the
greater opportunities for husband
hunting.1?

4ith c¢crime on the rise in the

central cities, they are bzacoming less




34

attractive to everyone. Although
there has been talk ébout the ‘return
to the citiest®, 1t appears to be more
like a trickle than a flood.

Most indications are that offices
will grow in'numbef, whether th2y are
in the city or the country. Right now
40% of us work in the office, this
figure is expected to‘risa to 66% by
the turn of the century, if present
trends continue. 20 One 1long term
prediction for Manhattan sees a demand
for office space equivalent to
seventeen World Trade Centars. In the
surrounding area 30 World Trade
Centers would be necessary to meet

future needs. (See Figure 8)2t
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BILLIONS Of
SQ. FT.

1920 '30 ‘40 '50 '60 '70 '80 ‘90 2000

8 Present and projected growth of office space in the United States2°




chapier| 3

present cay eavircnmenial
sysiems ane harcdware

“It is the thesis of this book that
society can only be understood through
a study of the messages and
commaunication facilities which belong
to it; and that in the future
development of these messages and
communication facilities, messages
between @man and machines, between
machines and man, and between machine
and machine, are destined to play an
ever-increasing part...It is the
purpose of Cybernetics to develop a
language and techniques that will
enable us indeed to attack the problen
of control and communication in
general, but also to find the proper
repertory of ideas and techniques to

classify their particular
manifestations under certain
concepts."

Norbert Wiener - "The Humarn Use of

Human Beings"

o8 |ebpd




CHAPTER 3

PRESENT DAY ENVIRONMENTAL SYSTEMS AND

HARDWARE

This chapter will show that

contemporary office 2quipment,

e2lectrical sub-systems as w=ll as

furnishings, are of a permanent nature
and contribute toward the maintalnance
Wwhen

of the status quo in an offica.

flaxibility is built into a system it

it usually too complicated ot
cumbersome for the average office
worker to manags. The advantage of
the flexibility is then lost and the

' distribution,

present state of affairs continuss.

O0ffice operatiorns involvs four

main eguipment systems: DOWer

comrunication
and furniture.

distribution, lighting,

Each of these systems will be reviewed

in this chapter, Specifically, the
 moSt common Sub-systenms will be
detailed and their major advantages

and disadvantages will be noted.

Power

and Communication

The demand for electrical energy

in the United States is growing faster
than the population. By 1980 the
electrical enargy consumption in

37
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America 1is expected to bz =aquivalent

to 23.58 million barrels of oil

daily.22 0ffices are contributing to

this rapid rise, partly through the

development of new wmachlnes to make

offices more efficient.

From the time the main ypowsr liae

ent2rs a building, =2very =e=ffort 1is

made to conceal it from viaw. Once in

a2 building, wires are snuggled and

snaked, around, wunder and through,

walls, floors and ceilings; not

showing themselvas exCept to 2xpose a
raceptacle.

Once the initial 1installation of
receptacles is compl=te the Jjob 1is

asually considered <finisn=d; that no

other alterations will bs necessary.
However, the distance fronm the
raceptacie to the powsr using

equipment is an unconsider=d zone that

a majort

can Dbeconme problsm, filled
with extension cords and the
concomittant hazards that they
presant. The office layout options

are then dictated by the availability

of receptacles and plugs. This could

il

be tolerated if an office remained

r

fixed, receptacles and piugs could be

located exactly where need=d; however,

every office needs to reorganize from

time to time., Availability of support

systems should not become criteria for

this reorganization. The primary
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function of the office should be the
najor determinant for reorganizing an
office. Thus far most technological
solutions for flexibility have
generdted'their own _set of sacondary
problems which tend to nuilify their
primary purpose of adaptability.

There are two sets of =zlectrical
communication devices in ar office,
primary devices that contribute toward
the functioning purpose of the otffice:
telephone, 1intercom, public address,
etc.; and secondary devices that deal
with maintainance: thermostats,
burglar alarms, smoke d=tectors, etc.

The maintainance devices are seldon

-given much thought as to distribution

of wiring.

1ittl= thought as to

how they

of the building.

it 1is a

primary

They are

worked in with

int2grate with

me

d=v

5S. On t

ices have

he

now they look or

other facits

Leave it to say that

other hand

bezn givesn

taougnt, but as will be shown, leave a

lot to be desired.

There

distributi

on

are

m=thods

communication: fixe=4,

infinits.

designations are an

(S=2e Fi3Ju

distributional divers

systaams.
the =easse

fixtures.

The

of

thr

for

aodular, and

re

ity

2
<

e

roWwer and

3) These

indication of the

of the

y also take into account

adding

o

relocating
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FIXED METHOD

FIXED CONDUIT

MODULAR METHOD

SUBFLOOR
RACEWAY

INFINITE METHOD

CEILING
SYSTEM

BELOW CEILING

SINGLE MODULAR

INTERGRATED
CEILINGS

SINGLE MODULAR

Bl — MODULAR

BELOW CEILING
81— MODULAR

ABOVE CEILING
SINGLE MODULAR

9 Breakdown of power and communication distribution methods

RAISED FLOOR
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A - Fixed Method

Fixed conduit system - This

distribution method is permanent, once
services ars installed in ths original

construction phase, that!'s 1it. The

service carrying conduits are usually

Tan through concret slabs and

stationary wélls. (See -Figure 10)

This system saves money in first

cost of construction. However,
installation or expansion of the
systea later requires rajor
modification and is quite coustly, time
consaming, 'andb disruptive to the

office routine. The system lacks any

kind of flexibility; the addition of a

single 220 volt wall outlet would be a

major undertaking. (See Figur=z 11)

Another problen, though not

anique to this system, is raisz2d floor

outlets. (See Fiqure 10) Stubbed toes

and tripping will ultimately rTeasult,

and boxes will be literally kicked

loose by people with gquick t2mpers.

B - Modular Method

This distribution method is
characterised by controlled access
points for both power and
qommunication. Syst=ms are
distributed through floors and
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10

a.Fixed conduit system

b. The hazard of the raised floor outlet




b. Work area, service access noncompatible

43

1

a. More demand  than supply

11
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ceilings and can be tapped on- grid
points.

Sub-floor Cell or Raceway - This
system consists of 2" - 5" deep
parallel raceways which are =nmnbeda=sd
in the floor on four <o six foot
centers., Cost of.- a floor with the

cell system 1is about one dollar more

per square foot than W“ithout the
cells. The systen was originally
developed to feed Services into
movable partitiouns.

Two variations of the» sub-floor
raceway system exit: single modular
and bi-modular. The single modular

systan uses tWwo separate racaways to

carry power and communication wires.

(32e Figure 12) The bi-modular systen

uses one raceway with a dividing wall

petween the two services. {Se=2 Figure

13)

To access the racsways two

techniygues are used. Service taps are

puilt into the floor on a grid usually

ranging from 4' - 6!', access 1is gainad

by reamoving a plate in thes floor. The

main problem with thnis t=chnique 1is

that the taps begin +to control the

placenent of work spaces. Telephones

and electric cords have to bz located

near the taps so as not to beconme a
nuisance and hazard. Also, 1f the
single modular system is used, twice

+he number of taps must be provided.
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12

a. Single modular sub-floor raceway

13'216

$—* [ —

[ R —

-

b. Distribution and access of services
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Tnese taps, unless handled well could
be unsightly.

The other technique for accessing

the raceways 1is to drill a hole
through the floor 1into the racewvay.
This method  allows the service

fixtures to be located whers they are

ne=d=d. However, the drilling
oparation is noisy, dirty, and
disrupts the offic= routine.

Futhermore, it may cost anywhere frona

512 to $64 to install zach service

fixture depending on cutting method,

wages and fixture used. Each time the

office 1s reorganized new fixtures may

have to be installed and unus=2d

fixtures may have to be removed. This

presents the problem of covering up

the remaining hole.

Raised floor fixturzss are a

hazard in this system. Since this is

a floor system, it is susceptable to

possible water damage should a water

pipe break and f£ill the raceway.

Addition of a powar or
communication systen would require
pulling wires through ths raceways,

again this would he disruptive to the

office routine.
Ceiling system - Ceiling delivery

methods are used where a high rate of

change is expected. The services are

carried in parallel trays 4' - 61t

apart, that =sither suspend from . the
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13

a. Bi-modular sub—tfloor raceway

b. Distribution and access of services
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ceiling or are above the ceiling. The

s2rvices are deliver=4d to outlets and
pan=ls througa flexibple plastic tubing

or floor to ceiling sarvics coluans.

The modular c¢21ling system 1s
less expensive to install +than the
modular floor syst-=2a. Addition of

=

ires is accomplished by simply laying

ct

h= wires in the trays.

There ar2 two below <ceiling and

L/

above ceiling distribution syste

T

.
below c21ling single modular trays

are accessible anywhere along their

la2ngth by splicing into the wires.

(52e Figure 14)

The bi-modular trays are

, accessible only at specific @ points,

usually 4% -

Figuare 14)

suspended trays

The above
systen is
pradetaermined

ceiliag. In

. carrying tray

they are above

(S22 Figure 15)
In all three of

mathods a technician would

called 1in to
Laddars would
the

c2iling

methods lend

A major

trays.

6 on C=nter. {(See
problsm with the

is that thzy exclude

- the use of full height partitions.

ceiling single nodular

accassead through

penatration in the

'

this system ths wire

is out of sight since

the suspend=d csiling.
these delivery
have to be
the

connect services.

be necessary to access

None of

themselves to
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14

a. Single modular ceiling distribution

b Bi-modular ceiling distribution
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15

Above ceiling single modular system
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installed by the office workers.

€C - Infinite HMethod

Two types of distribution systenrs

are characteris=d by unlimited

installation points for power and

communication. One distribution

m3thod 1s in the floor and is known as
raised floor or computer flooring; tha

other method 1s through th2 «ceiling

pl2num and 1s known as an integrated

ca21ling.

Raised Eloor - The raised floor
distribution systewm was originally
devaloped to be used 1n computer

rooms, {See Figure 16) Raised floor

systemas consist of removable panels

installsed on pedestals. These paneils

can be covered in tile co¢r carpet.
Wires penetrate the panel through
removable cover plates or specially

drill=d hoies. Ample space exist in

the floor plenum to run any number of

wires, air ducts can be placed in this

space also.
It suffers the same short comings

as other floor systeas, namely,

susceptabilit to water damage, and

the hazard orf raissd floor fixtures.

Running wirss baneath a floor reguires

removal of floor pan=ls and possible

moving of funniture, oOTr someone may
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16

a. Raised floor — infinite distribution

b. Plan view — distribution of services
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have to crawl through the plenum and

pull the wire, Obviously, a

technician is required to install this
system. If

a panel has been drilled

to allow for the penetration of wires,

then the removal of that fixture will
require replacing the panel or
patching the hole.

Integrated .Ceiling - the
integrated ceiling 1is similar to the
raised floor except that the panels
are- laid into a suspended <c¢=21iling.

{See Figure 17) Services are dslivered

across the «c¢eiling plenum and down

through tubes connected to the ceiliﬁg

panels, these panels arse movable

anywh2r2 on the grid. The service

columns can be located

point. This type ot

designed; can handle

air supply and «r=turn,

acoustic speakers, power

communication systems.

This system confornrs to

space needs not vVvice versa.

wiring into the plenum is a si

procedure but requires a tachailc

since ladder access to ceiling

required. If a service column

removed, the «ceiling pan2i must

replaced since it has a nole 1in
and the color of the new pansl may

match the old ones.

at any desired
ceiling, if well
without conflict

lighting,

and

work

Adding

mple
ian,
is
is
be
it,

not
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Lighting

Twenty-five perceat of all

electrical energy consumprtion in this

country goes toward lighting. By

1980, this figure is expected to be

equivalent to 5,895 millionp barresls of

0il daily.23 Twenty-five to sixty

percent of the cooling 1lcad of an

building is

attributable to the heat

the lighting system.24

Light is the media by which we

attain most of our information. As

important as good lighting 1is, -its

uses are often given too little

consideration in dasign of buildings.

1s especially

his true of offices.
It would be safe to say that the
majority of offices are lightad Dby a
single system of floursscent tubes
located at the ceiling; Is this
adaguate? The answer 1is ‘mno', A
typist may need high intensity

lighting on a letter she is typing; a

draftsman may need high 1intensity

light on a particular detail that he

is trying to draw. An operator at a

computer <console may regquire a low

light level on a video scresen and a

conscle

D

higher 1light 1level on the

keys; only general liganting may be

necessary on the adjaceat writing

surface and finally, the plant beside
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her desk needs a very high
illumination level, There 1is no
shortage to high intensity; spot and
flood .lighting, fluorescent and

incandescent lighting are available in

an array of shades and colors.
Following are'descriptionsvof the

two most common lighting techniques -

fluorsscent ceiling and task lighting

units.

A - Flugrescent Ceiling Systenm

Most offices are lighted by

fluorescent ceiling fixtures; they are

less expensive to run and maintain

than incandescent and they gencrate

more foot candles per watt than

incandescent. They last longer

therefore . regquiriag fewer

replacements. They burn cooler and

create a 1lighter cooling load on the

alir conditioning system. Howaver, a

fluorescent «ceiling is not flexible

enough to aeet all lighting

situations, and if used =2=xclusively,

this savings in money must be waeighted

against the reduced efficiency of

office workers, each earning anywhere

from twenty-five to over one-hundred

dollars per day.
There are three techniques for
flyorescent

installing lighting:
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recessed, flush and susp=nded. (See

Figurs 18, 4, B, C) Rec2essed lighting

"is often used in integrated ceilings,

flush lighting is most often found in

suspended ceilings. Suspended

lighting fixtures ara usually

installed where suspanded c=ilings are

not used, (i.a@. - <concreate cofter

ceilings, plaster ceilings, concrete

slab or concrete T's, etc.). Fixturses

normally consist of one, two or four

tubes, and larger units may contain as
many as eight or Sixteen. Moét
fixtures use four foot tubes; eight
foot tubes are the second most
popular.

Fixtures are usually wired

together in banks; if only one person

is working, energy is wasted, since an

 entire bank must be cut on. Hauserman

Incbrporated has a switcnainy hook-up

that allows only a few luminaries to

be switched on; howaver, maintainance

personnel would have to be <called in

to do any rewiring. Officss with this

type of lighting are usually

characterised by a dulling visual

samaness, there exist no variety nor

differentiation.

B - Unit Task Lidhting

Thaese units are usually small 18%
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a. flush fluorescent

lighting

b. suspended fluorescent lighting
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c.recessed lighting
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or 24" fluorescent tubes that attach
to a work unit and are divided into
two categories, movable and
pon-movable. (53¢e Figure 18 D & BE)
B2ing within reach of the us2r, the
tubes can be easily changed.
Individﬁal units can be cut on and off
by the workers. Shadows <cast by
cabinats and shelves are 2liminated.
The  non-movable type were

developed for attachment to landscape

office panels. They usually are
located below overhead storage
cabinets and may not always nmeet

specific need. Somestimes it would be
necessary to have the 1light closer to

the workx area than thsse fixtures

could allow. These units attach to

the panel system and are restricted in

their pla

without a

cem=2nt. A

typing return

backing panel wculd have

nothing to attach the fixture to. The

latest dev
lignting
Company.
built-in
providss
ambient 1
ceiling.
necessary.
Movab
day desk 1
work surft

edg=. The

elopment 1in
is by J.
They sell a w
72"  or gen
both task
ight reflec

No ceiling

le task umnits
amps that ei
ace or are

Yy are either

nonmovable task
G. Furniture
orkspace with a
fixture that
ligkting and
ted fronm the
fixtures are
are the every
thar set on the
clampzd to the

incandescent,
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d. task lighting

Lighting techniques

e. task and ambient lighting
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fiuorescent or both. They have +the

ability to be positioned where nseded
at correct height and angl=s.
only drawback 1is that they may take up

needed space on the desk top.

Furniture Systeas

Threz types of furniture systenms

| are used 1n open plan offices:

unitary (separate individual

‘components), panel, and storage wall.

; ¥ithin =ach type there ars many
variations because ther= are many
manufacturers. Some furniturs systenm

s don't fit well in to any cat=gory as

_is the post

thesy employ elements of ail thras.

Independant equipment op=arations
‘notable charactsristic of

the uanitary systenm. (S2e Figure 13}

Hork surfaces, storage files and

visual screens are loosely integrated

for increased flexibility. Work
surfaces are kept 1light by mounting
them on tubular steel frames so0 that

thay can be easily wmoved about by the

vorkars. Storage drawers and file

units are often mounted on ¢ asters

for easy mobility. Acoustical visual
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| screans may double as display - areas existing in place services. 'Unitary
{(tack boards, charts, chalk boards) _systems d0 not take advantage of
but are not intendsd as panel moﬁnted Yertical space.
storaga arecas. The purpose of the

scre2as 1s controlling sight lines,

cr=ating privacy and absorbing sournd. B - Pan=] Systems

The OES (Op2n Equipwment Systam) by

Designcraft is one of the better Attachmznt of storage elaments,
unitary systa2ms available. tTlighting, wire runs, work surfaces and-

Three weaknesses characterize the display areas to vertical pan=sls 1is
unitary systens. Lack of variety in | the theme of the system. (See Figure
componants; organizational rneeds may 20) The vertical panels are the
arise that the system may not be able skeleton onto which the other slements
to respond to. Consideration for ‘ are secur=d. Most manufacturers offer
intagration of electrical, two or thres heights of panels 4in
communication, or lighting sub-systems' numerous widths. Many manufacturers

is limited. The system reliss on also make full height, floor to
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ceiling panels to create complete
. privacye. Theare is little
compatibility between the couponents

of different manufacturers; either due

to patent protasction or an attzmpt by

the manufacturers to lock a «client

into a system. Service columns supply

power, communication, and light

switches are standard aequipment in

many systems. Power and communication

can be fed 1into the panels through

floor distribution systems or through
flexible tubing from the c=2iling. All

thes2 electrical systems reguire a

technician for installation..
Storage elements are supplied in

the form of storage cabinets, drawers,

tub files, and sh2lving; all of which

attach to the panels.

One cf the best emnployment

opportunities for the wheza1lchair

handicapped 1is 1in the offic=. The

can b

()]

pansl mounted work surfaces

installed at the <correct height for

the arms of thue wheelchailir to «clear

underneath. However, the free

standing work surfaces are t 00

low. This is an =2v=n gr=2ater problen

in the unitary and storage wall type

of furniture systems because a panel.

mounted work surface doesn't exist.

Taking advantage of vertical

space is what the panel hung component

systems do bast. The panel is also
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20 The Rat's Maze
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one of 1ts conceptual flaws in that it
reducas person tTo person communciation
in the office.  The original Europ=an
offica landscape concept béhind the
pan2]l was to d=fin2 groups and create
privacy wharsa nedessary. In the
American versions, by tying panel and
storage components tog=ther, the
placem=nt of ©panels is no longer

governzd by visual criteria but by

storage and access to the storage.

Visual preferences and storage may
conflict. The tz=ndency then 1s to
turn offices into rat 1like mazes.
{See Figure 20) If's quite 1irornic
really, the original landscaping

concept was supposed to open up the

office. It

lack of storage

was

criticized

provision

American versions solve the s

recogaiziang ¢t

he

value of

space, but destroyed +the

for its
s. The
torage by
vertical

original

concept of openness and communication.
T

The OIS (Office Imnterio

by Hausernan

Haworth, th

Westinghouse,

Herman Miller

14

e

and

the Uni-g

T System)

roup by

ASD systaen by

the Action

are examples

office by

of the

better panel systems available.

C - Storage Hall Systenms

Stacking

of

individual

storage
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elemants creating walls is the core of
this system. (See Figure 21) Numerous
modular storage components_containing
various files, drawers, cabinats, and

communication egquipmrent may be stacked

)

as high as seven and a half fset in

i)

sone systens. On= end of a work
surface may attach to the storage wall
or it may be free standing. The
storage boxes are mounted on a bas=s
which can hide electrical outlets
beneath it. The total unit would be
more flexible if casters were attached
to.- the basses. That way the entire
unit could be rolled around in Aa
reorganization avoiding unstacking and

restacking. The building block

concept suffers a major dradback

its application. Th

-storage units can only

side of the wall at
problsms begin when t
opposite sides of the

cabinet in the same plac

The Conweb Concept and

Environment 4000 and

storage wall systems.

n
=

in

individual

servics2
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an aecdaptable eftice
sysiem

"Ye have today a consensus on the need
to get the most of any invaestment in a
new office building and all operating
expensas connected with it. Designing
beautiful facades, impressivs =antrance
halls, and luxurious executive suites
is nor enough... The Quickborner
Team's professed aim is to plan office
buildings which not only meet fully
the requiremsnts of office procedures,
but also environmental and
wyork-needs" of the office= personrnsl -~
not only for today, but for the entire
1life span of the building."

The Quickborner Tean

o/ | ebrd




CHAPTER &

AN ADAPTABLE CFFICE SYSTE!

This chapter presants a user
oriented hardware system for a
ckanging office environment.

Flexibility-adaptability are the key

vords ot the system. All component

elements «can be quickly and easily

moved. The systenm was design2d to be

operationally simple,
minimum of tools to assemble it
allen vrench) and
capabilities of an avarage

worker to operate.

both dimensional and weight factors,

all coumponents have been scalesd tc be

handl=4d by a single individual.

Power and Communication

This s=ction gives =a description

of the power and communication

distribution devicsas. How the

m

equipment works and how to install it

is covered. Although powsr and

communication services are provided

through the same devices they will bhe

explained separately.
Electrical powar, both 120 volts

and 220 volts, is diéttibuted

71
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taroughout the office via parallel
c=21ling tracks. (Se=2 Figure 22) The
track is 1 3/8" wide and 2 1/8" 1in
depth. It 1is made from extruded
anodized aluminum. The copper
electrical conducting strips are
protected from the housing by PVC
(polyvinyl chloride) insulation. (See

Fiqure 23) The tracks <can be three to

four feet on center and may be part of

a suspend=ad ceiling. (Se2> Figure 22)

Tne power 1is brought down from the

c2iling through a floor to <ceiling

service coluan that piugs 1into the

track. The service column is 2 1/8%

in diameter and made from extruded

anodized aluminum tubing. Thirty

inches from the base of the sarvice

by

columa is located the outlets for 120

volts (2), 220 volts (1), and a
 co-axial éommunications socket.

The head end of the =s=rvice
column contaias tne glectrical
contdcts that s2ngage the 'eleét:ical
strips in the track. The upp=sr two

contacts carry 220 volts and the lower

contacts carry the 120 volts 1line.
%hen not in wuse the contacts are
recessed into the head of the sarvice
colunmn. They are made to protrude

when the lower portion or the service

column 1is rotated orne turn. (See

Figure 25) The service column <c¢an be

plugged into the track anywhere along
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Zone serviced

22

Service track distribution

a. 3 foot parallel

Zone serviced

b. 4 foot parallel




74

2.
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TRACK HOUSING

COMMUNICATION SLEEVE

220 VOLT CONTACT

PVC INSULATION

i20 VOLT CONTACT

CO-AXIAL CONNECTION
120 VOLT CONTACT
220 VOLT CONTACT

SECURING ROLLERS

COLUMN

23 Service column, track details
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24

Installation of service column

a. Insert column into track

b. Rotate column to secure pole and complete
circuit
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c. Extend spring loaded base

d. Plug in equipment
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its length. Installation of the

coluan for electrical power oniy 1is

accomplished in four steps. (Ses
FPigure 24)

1. Place connection end of the
service column into the track.

2. Turn the column one
revolution. The first half of the

turn will secure the service column.
The szcond half of the turn will cause
the electrical contacts of tne service
column to engage the electrical leads
in the track.

3. Make sure the service column
is vertically aligned and then engage
the spring loaded base.
power consuming

4. Plug 1in the

equipment.

To remove the servica column just
follow the steps in reverse order.

This section specifically
concerns communications and is divided
into three parts The first part
explains how the broadband cable works
and list 1ts capabilities. The szcond
pact describes the distribution
hardware and the third explains how to
install it.

The broadband communication
system is a4 mass distribution network

employing only one <cable for carrying

all signals. The system also uses a
serias of amplifiers, a fraquency
multiplexer, and signal splitters.
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{Se2 Figure 26) It 1is very similar to

the <cable television systems now in

use throughout the country.

Co-axial «cable has a very wide

frequancy <capacity, 1 - 300,000,000

hertz. Each communication deavice

plugged in  to the ~caple uses only a

small specific portion of the total

bandwidth and no two <communication

devices use the same bandwidth. (Se=s

Pigur= 27) A& telephone uses only about

3,000 hertz; a 1 - 300,000,000 hertz

system could handle upwards of 100,000

telephones. Signals are sent

throughout the cable network to

communication devices after

processed by a frequency multiplexer

 recaive.

which modulates the signal to the

bandwidth that the device is set up to

Example: A telepnone call

from bandwidth 'a' is modulated by the

multiplexer to bandwidth 'b' which can

only be pickad-up by telaphone 'b',

Signals traveling from telephons 'b!?
are processed through the multiplexer
and modulated ontb bandwidth 'a'.

The band

broad communication

system nas thre2 major ben=sfits.

1. It uses only ones cable to
carry all signais. If a new
information system needs to be added
to the building, th=re's no problem.

The computer would simply assign each

new device with a bandwidth. A
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unused B
noise ’
trip switch

air movement
smoke detector

noise detector

unused

.. television

hard copy unit

public address
intercom

microfilm accessor

2? Example of frequency distribution and capabilities

of broadband communication system
telephone
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raceiving-denodulation mechanism would

be attached to the device and the

devic2 would be 1immediately opsrable.

NO new wires would have to be rurn.

2. The system can carcy the

signals from dozens of different

information Systems: telsphones,

intercoms, clos=2d circuit televisicn,

thermostats, burglar alarrms, 2tcC.

(See TFrigure 27} Information Systems

can b<e added or taken away at anytime.

3. any conmunication device can

b2 movad at anytime. Just unplug the

devic2 from the service coluan, carry

it to anrother location, plug it in to

the nearest service column and it 1is

i)

immediately operabls. There 1is no

i

longer any need to call a tzchnician.

The Cd-axial cables ar<
distributed in the plenux above ths
c=11ling. (S22 Figure 23) The cable
us3s two conductors, a copper  wWire

conducter at th2 center covared by

insulation and a foirl conductor that
covears that. A layer of 1insulation
COVars the foil. The <cabl=a is

connected to a take up re2=21 located at

the end of a c=21ling track, it

dispences  <cable to a comnmunication

sleeva which slides along th= inside

of the track. The reel @maintains a

constant tension on tne

up any slack. The communication

sleave is made from PVC and contains




28 Ceiling plenum co-axiel distribution
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the male plug that recsivss the head

end of the service columne. Also

within the sleeve is a 70 ohm resistor
that automatically =ngagss when a
service column 1s not plugy=d

This is done to maintain the strength

W

of the signal. At the tcp of the

service column 1is tne threaded female

socket piece. The mals plug and the

female socket are secured by one

revolution of the service coiunn.

Connecting the communicatiorn

system 1is similar to connecting the

power.
1. Plac=2 the end of tae service

column into the communication socket

that is located in the track.

2. Turn the column one-halt
. ravolution. This will secur2 *he
coluan.

3. Slida ths service column to

its d=231red location.

column the

[t

vic=s

52

ot
o}

4, Turn

h

3}
18}

final one-half volution. This will

comnplete the connection of th=2 co-ax

cables.

5. Engage the spring loaded
bass.

6. Plug in communication device.

Furnishings

The furniture system 1s composed
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of tubes and panels. Tha tubses are
usa2d to erect a framework, into which
the panels can pe 1uset. (See Figure
29) This method allows th2 inqividual

to form his or her work environment

1)

the way they want it. Th= d=gree of
closurs can be <controlled, having the
option of complets visual openness or
visual privacy.

Hork spaces can be tailore2d to
the individual person. Tall people

can have high worx surfaces and high

storagje elemz=nt

%]

short psople can
keep thesa elemsnts low. An
individual in a wheslchair can keep
file drawers raised above the floor

and work surface can be placed high

Aenough so that
whealchair will
while overhead st
' kept low within =
The tubes ar
anodized aluminu
length. For this
of tubes plus on
besen used. (See
of each tube 1is
machanism for ses

(S=2e Figure 31)

the arms of the

clzar undernsath;
orage elements‘can be
ésy reach..
e made from extruded
m which are cut to

study s=2vz=n lengths
@ so0cket pisc2 have
Figure 30) At the end
a worm gear locking
curing tube to tube.

Retractabl=s <clasping

hooks penstrate the sides of ths tube

and tightly secure the two tubes
together. {See Figure 32) Th2 only
tool needed to attach the tubes

togethar 1s an allen wreackh.
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29

Organization of elements

a. tube detail
b. tube connector

c. panel connector detail
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16.6"

64.6"

30 rie saes




Detail of tube —end connector

31

91
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a. position tubes

b. extend clomps

¢. move tubes

D

d. retract ciamps

Tube connection procedure
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us=d for

g

Eleven panel sizes w=ar

this study, corresponding to

paper sizes and

48]

particular

anthropometric data. (See Figures 33

and 34) The largest panel is 37 inches

square: sizes larger would be too
cumbersome for one person to =2asily
manag=a. Surrfaces larger thaa this can
be made by combining multiple panels

and tubes. The panels ars attached to

the tubes with the sama typs

connection device as used in the

tubes. {See Figure 29) One side of

the panel <can be wused as a work

surface while the other absorbs sound.

The panels are of sandwich type

construction at 3/4" thick. The core

. steel that

is-a 5/8" thick aluminumw grid frame
with cells 4" squar=. Tne c=2lls are
£filled in with 5/38% thick rigid
acoustical fiberglass. One side of
thz frame is «covered with. 24 gauge
cold rolled steel, the otherside 1is

covered with 20 gauge «cold roliled

is perforated with holes.

the perforated side i1s then fabric

covered., = An NRC (roise readuction

coefficient) of .40 could be expected.

{See Figure 35)

Accessory =quipmsnt is provided

in the form of plastic tube ends,

coastars, door swing limiters, tube

end levelers and hinges. The hinges

can be attached to =2ither tubss or
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34 a.panel sizes nominal
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b. panel sizes nominal
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panels. (See Figure 36, 37 and 38)

The drawers are compos<d of threg

. malin elements: a variabls attaching
mechanism, a box and tha drawer
insert. {See Figure 40) The box

element «can be secured on top of a
tube or fliped over and suspsndad fron
below.. (See Figures 41 and 42) The
drawer glides will function in either
crientatiorn. Thr=ze siza2s of draver
inserts are provided, two box drawers
at three and five inches deep, plus a
file drawer. When a box 1is secured in
the suspended position, additiornal

boxes can be suspended from it.
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a. Hinge

b. Panel - hinge — tube connection

¢. Panel- hinge — panel connection
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37

a. hinge rotation

b. section of hinge showing clamping mechanism

c. panel—hinge connection
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38

Accessories
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39

a. Component cabinet

shelf

¢c. Detail of door swing limiter

b. Component
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10"

40

a.Drawer sizes

b.Drawer installation
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Panel - Drawer Interaction

panel

panel

drawer ‘\

panel

dramr/
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Furniture organization for a person 5-0" tall
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Furniture organization for a person

6-6"

tall
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Furniture organization for a wheelchair bound person
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46 Typical application
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The lighting raguirem=nts of an
office are varied and therefore
reguire adaptable types of 1lighting
to satisfy the differsnt situatious.
This ned system uses three main types

of lighting.

A - Fluore=scsnt Ceiling

This type of lighting 1is good at
providing ambient 1light. The systen
has been <changed to give the people

that work immediately beneath +these
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lights greater control over their
. operation. The fixtures have been
incorporated with a switch which
allows each luminairs =~ to be
individually controlled by the
workers. There are two types of

switches that can be utilized.

Infrared switch - An el=ctronic

switchiag relay 1is placed in  each

fixturs. (See Figure 49) This switch

is actuated by a photoc=21l that 1s

energized by an infrared 1light bean.

' This trips the relay to close the
circuit on the luminaire. The
infrared 1light beam, operatsd by the

workar, 1s generated by a portable

instrument much 1like an elactronic

. batterizs.

flash unit; it uses nicad rechargeable

(See Figure 51) The light

beam is produced by a xexon flashtube

which has a large portion of 1its

spectrum in the infrared region .7 -

1.0 wmicrons. (See Figure 50) to

obtain a high intensity signal, the

lamp is pulsed mruch like a

photographic electronic flash. Any

visible 1light 1s filtered out by a

numb=2r 38 A £il

et

Wratten gelatin €T,

The beam 1is narrowly collimated so

that only on=2 light fixture is

activated at a time. The eleéectroric

switch is so designed so as not to be

affected by tha 1infrarea light that

exist 1in the space. The threshold of
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the switch is set high enough so that
existing luminaires can not activate
the photocell.

Broadband switch - & second way
of controlling individual 1luminaires
would be through the broadband
communication systen. Bach luwminaire
would have an individual cods number
displayed on 1it. Using . a calculator
or telephone or any kind of
information sending device that |is
connected ‘to the <computer via the
broadband systemn, a command could be
sent to the computer to open or close
the switches that control that
particular 1luminaires. The computer

could control the luminaires through a

central SW

individual 1

itcnbox

umlinaire.

or at cach

B - Ceiling Track Lighting

Track
plugged int

service trac

lignting
o the povw

ks 1in the

units can be
er-communication

ceiling. They

can be used to provida ambisnt or spot

lighting.

*goose'! neck

The luminaires are a

type with

the neck being

about three feet in length. Th2 units

are reachabl

offic= wWOor

removal of

accomplished

e from th
kers. In
the

in the-

e floor by the
stallation and
luminaires is

sams fashion as
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52 Typical Iigﬁﬁng application
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the s=arvice columns, by turning the

goos2 neck on= rotation. (Se¢=2 Figure

53) These units can also be equiped
¥ith the broadband and infrared
sWwitching mechanisas for remote
control.
€ - Unit Task Lighting

Since track lighting is 50
flexibple it has been intagyrated into

the furniture systenm. (S22 figure 53)

The tracks can attach to thz furniture
tub=s. They use the same attaching

ma2chanism as the hinge. Luminaires,

both incandescent and flourescent, caun

be plugged in and positioned anywhere

over a work surface. d4jditionally,
this type of arrangement can also be
used in display techniques. {See
Figure 47)
Conclusion

The systems developsd 1in  this
thesis ars examples of ways of

bringing flexibility to the office. A

flexible-adaptable office can better
cope with the future chang=s that will

be dewmand=d.

These t

3

Systams raprese

a us2r framework that can =xpand,

contract, and reorganlizZe to answar the
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53

Track lighting - task and flood application
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- worker's individual needs.

These systems were design=d +to
encourage the user to becom2 more
involved with his or her environment.
Hopefully, the experiential
involvzasnt gained in using these
s5ystems will be utilized beyond the

confines of the office. People will

becom2 aware on a personal level of

the effect that their environment

on them and tha influence that they

can have on their environment.

AS all human environmental

systems are being affect=d by ever

increasing change adaptability will

become more and more important as we

try to respond to these rearrangements

has

in our lives, and the physical
enviroamental systems must be made
responsive to these r=2arrangements.

They should not frustrate us and force

us into roles we would not otherwise

choose but they should help us 1in

living our lives as wWe want.
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psychelogy of change

“The most likely to labor in anonymous
office spaces have the least
stimulating jobs. Anonymous space is
not occupied by anonymous people; at

least no one that works in it

considers himself anonymous. The
vorkers in the core office pools are
letting us know something is wrong
through a masterful display of
disinterest."

Forrest Wilson, Editor - "Progressive
Architecture®

(©D] e




PSYCHOLOGY O

APPENDIX I

F CHANGE AND

WORKER

Change 1s occurring

day. An of

. respond to th

fice aust

is quickening

THE OFFICE

wvants to rewmain healthy and viable. A

continuous re
from the peo
position to o
r2sponse -
themselves.
too intermi

inaccurate to

sponse nmust
ple who are
bsefve and 1
the offi
Outside chang
ttent, too

deal with

bas <elicited
in the best
nitiate this
ce workers
¢ agents are
s10wW, too

tne problems

effectively. Cffice workers must Dbe
trained to initiate rz=spounse to

d to b=

(1N

change; and thnerefore, ne
shown what psychological checks may be
hindering them; and givenb ways of
m2eting and solving these ninderances.

The response to chanye must occur
rapidly and comtinuously; therefore,
who originates this respons=2 to change
must be re-evaluated. It is normal

that when a company wants to

reorganize, it contacts a planning

firm that will make recommenlations
about what should be dons. They conmg|
in and examine, and gquestion, they
analyze, they conmnpute, th=2y finally

write a prescription of what should be

127
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done. Completing their work, they are

not s=2en’ again until arother major

reorganization 1is  necessary. This

kind of planning is out dated.

the recommendations can be Implemented

they are obsolet=2. There 1is too much

time lag involvad when change 1is

prescribed from such a remote source.

Change should originatza from

“within the organization, the

body @anust become aware of

internal functioning. Enployees at

all levels, down to the 1lowest level

offics «clerk wmust learn vwhy change
should take place and how to do it.
The pz2ople that work in the office
every day, the ones that know mnmost

Before

about 1it, snould be th= ones “that

control it; npot som=2 consultant *hat

wight be called upon =very fiva or ten

years.

Why Workers Pon't Initiate Chang=s - 14
Reasons

If the workers are to 1initiate
the response to changs, then tne

forces that inhibit this ra2sponss2 must
be identified, explained and ovarcomsa.

Pred

Steels, o©f the Dspartmsnt of
Administrative Science at Yale
University, has «compiled a 1list of
reasons as to why problem solving
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)

about space does not occur ra2gularly

o

by workers.

(]

some

H offars
suggestions and insights apout how the

situation may be altered. Forcas that

tend to keep offices 1in a fixed state

fall into two categoriss,

characteristics of tae individual, and

characteristics of the socilal

setting.?2¢®

34 - Nine Individual Charactesristics

1. Parsonality traits -

producs an individual who basically

takes a non-problea solvirg stauce

toward nis environment. They are

might‘

it. A

' psychological success,

passivaly influ=anced by tne world

rather than proactive toward changing

programn that offers these

of

i

6]
jou]

paople expe C

t

[0]

some

something that

is direct, thus obsservable, may build
their competence for managing their
environment.

2. Non-awareaess - Lack of
awareness of ones experiences can
block problem solving. Many paople
are not aware of how they fgel or

exparience a situation. They think in

will ds

(o7
W

terms of 53Ccripe the

how they
situation later, but are not on an
time, An

experiential level 1in real

illustrative example is a visitor in a
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foreign land with a camera, hz 1is 1in

more contact with his cam=ra, and what

h2 is planning to show <the neighbors

when he goes home, than hes is with the

actual unkrnown place that he 1is

visiting. An office worker, not in

contact with his environmant, <cannot

be 2xpected to <change 1t for the

better. Several people such as Perls,

Hefterline, Goodman, and Schutz havs

developed experience based training

wethods to re-conmec:t peopls to their

environment.

3. Non-realization- Those people

that are aware of their <xperiences,

often have difficulty r=2alizing the

spatial influences that cause these

Tt's analogous to a fish in

aavironma2nt 13 ail

but the fish cant't s22 it.

Consciousness <expandlng cxps3riences

{light shows, drugs, happenlngs, sound

and tne like) that are occuring today

may be a start toward the r=cognition

of the se2asory effects of the
environmsnt on people.
4. Non-undearstanding - A space

can be extremely fiexible; howaver, if

a person doesa't und=rstand the
technology for changing it, hz will
often disassociate hians=21f from the

problem and leave it to the ‘'expertst.

These 2xperts will probably not grasp

the problam as well as the ussr, any
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change 1initiated by the =xpert will

probably be insufficient. & ‘'how to

do it' booklet should be provided with

a spaée to educate the worker on the
operational mechanisms of his
anvironment,

5. Undefined pribrities - A

.fifth individual characteristic is
that people somstimes nave a 1low
avwareness or lack of priority about

what they want or what they ar=2 trying

to do. Deriving an appropriate

setting then 1is difficult. Practice

at making choices, specifying goals,

and elaborating on the environment may

firm up their priorities. Often the

problem cause may be a vocabulary

‘about

deficiency. How does one elaborate

his environment if he doesnt't

know the language.
6. Motivation - Hotivational

factors may check spatial improvement.

1A person who feels of little worth ray

extend thls feeling to his

environmeant. He may not try to

improve his setting because  he feels

that he doesn't deserve any better. A

transactional analyst would recognize

this behavior as an ongoing process of

playing out one's 'life script'. To

overcome the script, the personfts low

sense of selfworth must be ovarconme

first. His self imag=2 npight improve

by having him alter his environment
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not have it imposed on hig by
he may interpret as superior.
7. Changs se2n as unnscassary -
motivational factor conceras
a pesrson's faeling about

whether a space *needs' to be changed.

The functions being carriad out wmay be

3]

dz22med so important, that the impact

{

of th=2 space 15 perceivad as having

only minimal effects. A way to check

‘-J-

the setting s Dby simply asking

oneself "is the setting right?2",

often, though the answer be ffno", when

contemplating changing the setting,

the resignation "it's not worth the

effort" follows and nothing happens.

¥hen a psrson says this he may be

justified in is daclarazion. Tne

reorganization of a spacs mey b=

excz2edingly time consuuwing, =Shergy
consuming, and just a pliain h=eadache
to uniertaxe. If the 3%£ttlng wWers
more tlexible, Julck o plan  and
initiate action, inst=ad of saying,
"jitts aot worth the =Iifor:L," nrav
instead be rfollow=2d by "let's aove
that table cover here, ana-cu* that

iight out ovar the

D
“ Fg e e s ey

individual (or group) may lack ability

at problem solving. This 1s probably

not a reflsction of intes=llig2encs

the result of a process of
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iockad 1into a particular st of | - country success 1is highly prized; as
assumptions wnich may liwmit the ' coach Lombardi said "Winuning isntt
quality of solutions. Qn going everything, 1ts the only thing." Mauny
training s=assions could be s2tup  to people do not wish to accept
get rid of thase assunptions. By responsibility for failur=s that may
moving objscts around in the occur. The premise tha= a  solution
enviroument, particularly =to avsurd must be perfect must be thrown out.
nonsanse pilaces, th2 worksr Db=COR=s - [ Instead, changs must bes s2en as a
acutely aware of their eifact and learning process that nevsr e¢nds.
quickly tunes in on altarnative
solutions.

Y. Pear of failure - Th2 final B - Five Social Factors

ndividual factor which afiscts nmany

people, 13 the fear of failure,. 10. Group norms - Tiae social
People often feel that any changes climats of an organizatioa is usually
they may znitiate are 1irreversible,  guite clear. GTOUpPS norms may operate

that change must be perfsct. In this to limit any kind of sugyg=sted action
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by a yroup. Suggestions £or chnange

may be viewed as a power play for

lzadership. People who make

suygastions, themseives up for

mocking or a put down, the rssult

being an end to constructive ide=as for

change. The powar to change2 aigrates
to the hands of the upper echelon
parsounnel, who may not know that
change 1S necessary oT ®may not

understand the situation because they

are too remote from the scene. These

understood rules of what can and can't

be discussed, of who <can and .can't
initiate change need to be 2xposed aand
abandoned.

11. - Goal disagreenm=2nt - If a

group disagre=s over its gjoal

9]

then an

idea concerning an appropriatz setting

will also arouse conflict in the
group. The inertia of ths Stitus guo
will work to maintain tne eXisting

environment.

Mr. Lincoln said tnat a house

divid=2d «c¢an not stand. If that be

true, then the organization had better

clarify and firm up 1ts gyoals and
intentions to achievz a more
harmonious op=aration. The alternative

of constant bickering will 1lsad to

peril. IBM is an example of a company

tha knows its goals and its area of

concern - information processing.

12. Territoriality - the concept
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of territoriality can 1nnibit change.

Se2ing necessary change 0L SOMSONE

elses tturf', peopla are reluctant to

call attention to 1it, They feel that
. thay have no dirsct functional
relationship with that spacz2, that
thay would be overstepping thelr
authority by offering their opinioun.
They s=2e ﬁhemselves as outsiders, =zvan
though the space may havs some
influence ovar them. A way out of

this blcck would be to foster a closer

group climate to enlarge the tarritory

to include everyone.

13. 1Illogical rules - Illogical

rules govserning a space @may liait its

flexibility. Rules may 1labsl certain

‘ the

L with

- spaces as off limits to particular

functions or p=rsonnsl. Ta2 notion of

the fclean desk synirome!? for
executives, rasults in sgquirrsling
away paper and taking work homne.

occur at home do not have

Ideas that

benefit of iImmediate discussion

other personnel. A moviz once

satirized thts notion, ev=ary Ffriday,

one up and coaming =2xecutive, would

gather tog=ther all thes wunfinished

work on his desk, place 1t ian a large

envelop and mail 1t to himself;

leaving his desk ci=an at days end,

thus impressing his sup=ariors. Come

Monday morning all his unfinished work
be delivered to

would his desk by the
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mall clerk.
Thes2 rules or norxs should be
studiad and questioned for any

practical value. If they prova 1o be

groundless then out they go.

14. We-they syadromz - Lastly,

the degree to which a body of people

percaive themselves as a Jgroup may

determine how =2ffective they at

are

concert=2d change. A person can work

among other pzople but unl=ass he feels

iof!? them the wmechanisms :for

action may not exist. fost

situations do foster a

groupness by their common goals and

probleus. If a collectivity, not a

group, does 2¥ist, perhaps

Even when thes=z

cohzsiveness can Dbe estapiished by
introducing an artificial diversion to
bind the personnel together. 1In other
words provide the WOTK2IS with
something 1n coamon, mnmaybs a dart
board or the lunchtime cara gaas2.
Theory 'X' vs. Th2ory 'Y

blocks to change

are overcome the organization and
manaqemedt of the office must be
conducive to rscelving neW  1deas.
People saould not be treated as, nor
should they thiak of tnams=lves as,
mere replaceaole cogs in a @machinea.
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They n22d to know theil lmportance to
the eatirs functibnlng tazily. An oléd
concept in office @®managemsnt, heore
called theory XY, is now being

replaced by theory 'Y¥', that treats

p2ople more 1like human baings.?27?

THEORY *X¢
1. "Pz2ople hate work"
2. “"They havea to b2 driven and
threatened with punishment to g2t then
to work toward organizational
objectives, "
3. *They 1like security, arentt

ambitious, want to be told what to do,
dislike responsibility." ‘

THEORY 'Y!

1. tYpzople don't hate work" It's as
naturai as work or play.
2. "They dont*t have to bs £forced or

hreatened. If they commit themselver
to @mutual objective, they'll drive
themselves more 2ffectively than
anyone else can drive them.”

3. Ambition, resourcefulness,

curiosity, imaginatzion, and

an

interest in shouldering responsibility

can't be assigned to anyoneg;

these

gualities start inside a person.

People need to fesl gocd about

don=2 a task, that they yot smarc
doing 1it, and that it Yma
differsnce" in some larger conte

This new thaory oL

managsment is chargling the clia:

many organizations.

having
ter by
kes a
Xt.

O
{4}
[}
r..)
Q
\D

o
et
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Q
h

1. More sp=2n and frze-flowing

internal communication
organizational objectives.

about

2. Incr=ased productivizt through

concarted group effort on <
problems.

3. Participatory decision-makin
4. Improvad supsr-subor
relationships.

5. Integration and 1improvenm=
corporate, technological and
objectives,

6. Enriched job contant
individual freedom as 1increa
important motivational factors.

omplex

.
dinate

ut of
socilal

anpd
singly
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It needs to be pointed out that

th not a

@

se new procedurss are

necessity for all work situations.

014 procedures may be working £ine;

what 1s being stressed here 135 the

| necessary willingness on the part of

an organization to search for and

allow better solutions, not

nacessarily 'new! ones.

Concerning the fourteen forcss

+that inhibit change, it 1s uanlikely

that all fourteen characteristics

exist 1in any one organization of

people. It is also f2l1t that there is
no nsed to solve 1individually each of

forces.l It

or

hese would be

nypocritical to talk about individual

unigueness on ong
attempt to

strict mold on the other. The

W0
=
©
D
jon)
N
o
3]

that 1s being stress=2d is th

WOLK2rs to be aware ot

enviroanment and that limitations +to

changs -should be mininized. By

dealing with some of the social

characteristics, an atwmospn=re or

tolerance toward change will ensue,

and hopafully individual

characteristics will solve theas=21lves.
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the ferritoriality theery

In the past, business/organizational
change was generally the sum total of
small adjustments made over long
periods of time, Dbut today, the
changes are more likely to be broader,
mpore sSweeping, and som8times  evan
chaotic. Tne organization now is
reacting to two mounting pressures:

the external pressures of a fast

changinyg technological environm=nt and
the internal prassures of a  new kind
of psrsonnel - better 2ducated, with a
higher technical training, and a
keener awareness of its environment.

o ebnd




APPENDIX II

THE TERRITORIALITY THEORY

boes territoriality =xist, does

it

i

Xxist for man? Behavorial studies
cf man ard animals often conflict and
it Seeas nothing can bsa said
categorically, but for this study the
theory will be accepted. For those
wvho consider the theory valid, then
some insight may be gained.

Man 1s a territorial animal. It

 is not out of choice but is a result

of the struggle to survive through

nillions of years of evolution. There

ar=

wOT

WwOor

 ter

many examples o

expressad 1in the a

1ld. Studies have
xers showu a

ritory in their w

concept of territory

r<ason for allowi
organize and aesign
spaces.

Territoriality in the

f tevrritoriality
nimal and human
shown that office
préﬁerence for
ork spaces. Thils
then 1s another
ng workers to

thelr own WOTk

Animal World

It

What exactly is

is the setting

territoriality?

up of property

boundaries on a specific arza or spece

and

protecting it

against other

141
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animals of like species. Why is there

Animals

territoriality? inately seek
three conditions; status, stimulation
and security. the holding of
territory satisfies each of these
conditions. (See Figure 54)

1. Stimulation is achieved
through protection of +ths territcery

from outside adversaries.

2. Status 1is attained imn a

two-fold manner; one, it is derived

from dominance over a territory; two,

within a +territory held by a group,

status 1is derived from dominarnce

within the group.

3. Security is obtained in the

knowledge that one i1s safe 1in the

center of his or her territory.

‘Stimulation and sscurity are

achisved at two different places in a

territory, stimulation is found on thke

boundary where fignting occurs while

security is located at th=s center of

the territory. Futharmore,

stimulation and status are the two

dominant conditions, security will be

forsaken in preference for the other

tWo. Finally, £for soms pmpysterious
reason, the majority of the time, the
ownar of a territory will be able to

repulse any invader that is 1ts equal;

the invader must be of much greater

strength to dominate a territory

owner. A few exaaples will show this
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psychological states.
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mors clearly.

The bowerbird of Australia builds

a hut complete with a front yard. The
inside of the hut 1s paint=d black and
the front yard is dscorated with all
kinds of paraphernalia, flowers,
rocks, leaves, wood and esp=cilally
things that are blue, No other

;

bowerbird is allowed on the pranises,

male or female, except during mating

seasou when females are welcoma.

Callic=bus monkeys live in the
jungl=es of South America and are
organized 1n troops. The *troop acts

as a unit in protecting the territory

from outside enegies. Everyday thaey
will have sguabbles and fights with

their

 when all the f£ighting

neighbor monkeys 1in a

vain attempt to enlargea

houndaries by a few trees. In

fignts seldom does a uwonksy

hurt. There is a dominancs hierarchy
within the group that 1idzntifiss the
status of each individual. At night

is compl=2te all

the monkeys «retire to the ceantsr of

territory safe and sacurs until

next day's activities,
Robert Ardrey, author of The

Igrritorial Impgrative,

namerous examples of

beahavior in many different

including: the albatross, the patas

monkey, the green sunfish, the great
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hora=d owl, also the prairie

dog, the arctic skua bird, plus the

lungyfish, the 1lion, the Chincok

salmon, the ringed plover and nan.?28

Territorial Man

Contrary to today's emphasis by

p3ychologist and socinlogist on

environmant as the predominant

influence on behavior, it can bs shown

that territoriality also has

significant efifects on how W= act.

| Historically w2 can look at the

a2xample of powerful nations trying to

conquer weaxar ones aund strugyling or

-fighting a

failiag in theilr efforts: Japan
. attacking Pearl Harbor, Mussolirni
trying to conquer Greec=, Hitlerfs

(o))

Germany trying to destroy rRussia an

Britian. During America's Civil War a

Union soldier asked a captured

Confederate soldi=r wiry ha was

war that really didntt

involve him, being that h= didn't own

any siaves. The prisoanser repliad

®"Because ya'll are dowan here", 1iu

other words ‘'this is my territory so

keep outt.

In studies of offices this
territorial <concept has also been
notaed, quoting the conclusioas of .a

study by the Environmental Analysis
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Group,. office WOTLKers showed a
",..strong desire for cleariy defined
personal territory..."2e

Robert Sdmmer, in his book

Personal Space, also speaks of the

affects of territory on human
behavior. He includes ths concept of
dominance. He says tnat, "hoth

territoriality and dominance behavior

are ways of maintaining a social:

order, and if one system cannot
function, the other takes over",30 uny
then should territoriality be favored
over dominance? Sommer go=2s on, "Kith
pairs incompatible in dominance, such
as two highly dominant iandividuals, a

stable order cannot be found",31 the

results

Joha P.

are continued

Scott, in Ani

aggression.

mal Behavior,

hypothesized that le

dowinance are learned se

they may conflict since

based on reward while

based on puanishment,3?

affects

aggressive beha

been shown i1n dominance

that chang

aggressive tendencies.

to function efficientl

able to

going <t

betwean

should

Victor

chang=2; hovever,
O Ccause aggres
co-workers thau

be found -t

Hugo expressed

[ol)

adsrsnip
parately, that
lzadership is
dominance 1is
Caange also
vior; it has
based social
€ increased

For an office

ct

must be

t.J.

Y

Hh

if change 1s
3ivae behavior
an alternative

arritoriality.

a d=sired
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relationship between dominance and

territory wnen he said "EverIy man a
propsrty owner, no one a master."

What other benefits might there

be if each individual designs his own

territory. The three «conditions of

stimulation, sStatus and security woulid

be achi d.

[

v

®

As stimulation, worksrs would b=

challenged to respond to <change 1in

their own unique way, to organize ang

reorganiz2 to solve problems that may

arise.

As status, designing a unigue

work space could boost a persoﬁs sense

of s21lfworth by being the -product of

his own 1imagination. A p=2rson could

i look at his space and take pride in

fact that he d and built

[{H

the sigaed

As security, it can be a place

that one can feel safe ia because all

around are elements that h2 can

personally identify witn. Sitting im

the cznter of one'!s territorial wWOrK

spac=s, a person can feel safz2 froam

outside attack.

A sense of ownership may produce

a happier and more productive worker.

A worker who feels that he has a stake

in the company will bes more loyal to

the organization and its goals. A

workar that has a territorial feeling

over a space and a place 1in the
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company, may feel that he 1s working
for himself and will work hard=sr and
enjoy it more than if he felt he were
working for someone else,

Man 1is a creature that strives
like so many other creatures to obtain
a territory. It has been shown her=
that this territoriality 1is natural
and indeed can be beneficial to the

functioning of a modern office.
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questionnaires
| @me]
compuier design

"Most people in responsible positions
today, whether in government, in
hospitals, imn researcah 1lapbps or in
business, spend most of their tinme
scratching to get a little incorrect
and unreliable information on what
happen=4 yesterday."

Peter Drucker - "Age of Discontinuity”

GrlEbrd




APPENDIX IIT

QUESTIONNAIRES AND COMPUTEZR

DESIGHN

The two previous sections have

shown why office Workers snould

organize their own work spaces. Thkis

chapter focuses on a widely used
method of analyzing space use -
questionnaires ard computers.,

When designing offices,
2spacially large ones, most
environmental design firms use
computer analyzed questionnaires.

However, even by employing such

sophisticated egquipment as computers,

ths output suffers

deficiencies which ars in-

three
herently incorrectible; ons

chang2 over time; the second involves

interpretation of results; the thicd
concerns the inability tL measure
intangible conditions. For these

r=asons computer analyzed data should

not be ra2li=d upon as the principal
tool for designing an office space.
However, questionnaires do have a

place in office design in coordinating

largs volunes of 1information and

looking at hypothetical situatioas.

150
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4 - Change Ovar Time
QJuestionnaires lead to static
results, Wwhan a guestionnaire 1is

filled in by office personnel it 1is
only accurate for that particular
period in time. A new design based on
this data would be obsolete bhefore 1t
could be implemented. Tne very next
day conditions in the office and world
have chang=d and yesterday's truths
are suddsnly fallacies. People ars
hired, fired, and retired; a fight
with a spouse, a political candidate,
a rise or plunge 1in the stock market,
a national or local news evzsnt, a bad

breakfast, all these happernings and

inore

may change how an oOft

function and how a person a

guest

from

analy

ionnaire.
The longer the turn ar
initial gu2stionna

tical output, the 1l=ss

the results. This 135 esp=a2Cci

when a design firm draws up

program for a new buildi

interie period firom

mh=23s4

const

may b

Many things will changes in th

which
opera

way

rement, through
ruction and finally nmov

= three or four yzars

will significantly at
tion of the company.

for a gquestionnairs to

ice willl

LSWEeL 3 a

ound tinms
ire to

valid are

a design
ng. The
nriginal
desigun,
e-;h day

OL LOr=2.
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changing conditions would ba to

constantly submit questionnaires to

the office personnel. 0f course this

burden would nesither be economical nor

tolerated.

B - Interpretation
Two diffarent 1andividuals reading
over the output data from cne

guestionnaire may hoaestly arrive at

totally contradictory conclusions.

Tha2 results of guestionnalres ara open
to interpretation.

Environmental Planning, Inc., a

New York firm, was eagag=d to m&asur=a

employees attitudes concerning

conditions that the thought an ideal

work space should provids. A scals of
1 - 4 was developed =o qive aj
hierarchy to thes=2 attitudss, 1
indicated a low priori-y, while &

indicated the highest
issue of privacy the

120 people teasted

L
[
vy
L

while openness was rat

s

The Environmental Planning psople

to this conclusion.

"Noise and lack of
istinct «causes for conc
test installation, and C
former may be controliabt
difficult to se=2 how
architectural interior design can be
substituted for a deep rooted belief
in the safety behind a closed door."33

were
the
the
it 1is
~subtle

The Ernvironmental Analysis Group,
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a Canadian firm, was employed by the
Province of British Columbia to render
. programmatic gdidance to the
archit=Ccts who weTe designing a rnew
provincial office building. Their
information gathn=ring technigus was a

1 1/2 - 2 hour personal interview of

216 employees who would occupy the

th

ffices of the new building. As 1in

(o]

¢t
o

e previous study, privacy was highly

regarded. However, the mors in depth

study by ths IZnvironmental Analysis

Group led to a different conclusion,

. "Top on the list of things
being r=tained was privacy.'" "Th=
fealing about the respoad=ants
immediate work environwent, drawn
fronm their comm2nts to the

opean-ended probes, suggested
strong desire for clzarly dafined
territory and freguently for
privacy. Thes2 saszs people,
nowaver, expacted and wanted an
gnvironmant that was "open” angd
that was "frienily",

"The privacy that was sought
seemed to be more symbolic tharn
actual. Privacy, therefore,
should not result in barriers to
ciose persornal contaczt.
Euployees seened o nez2d to
"sea', to "feel", peopnls working.

Employees tended to identify with
the public, and felt that they
had a good raport with %the psopie
who <cam= into their offices.
Employ=es did not want "barriers"
betwesn themsalves and the
visitors."3¢

Although these two (firms wsre

operating with the

information they arrived at

contradictory conclusions.
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C - Unmeasurable Conditions

Questionnair=ss may not ke able to

predict the 1impact of non-tanglble,

unmeasurable information, Output may

100k simple and «clear cut whsn the
computer sorts it out; nowaver, there
are many conditions which are
extremely difficult to measure oOr
judge.

An advertising firm in Houston
nead2d a new central office. The

owners wanted a prestige structure to

impress possible clients, the building

to be an advertisement for the

advertisement rirm. The building

too much

so, for it attracted sO many nev
custouwers that the facility was
overcrowded within six wmonths after

OCCUuparncy.
The affect of the building design

caused m@manv clients to «choos2 that

<

particular advartisement firm over

others. A gquestionnaire has no way of
m=2asuring or predicting the aesthetic
affect of a building. Similarly, a

computer can analyze data and feedback

various new .organizatioas, but by

doing so it <creates new relationships

whnich have affects beyond the narrow

constraints tnat the computer was
programmed for. Qusstionnaires WwWork
well within the guidelinss that they
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are set up for; nowevar, b=z=cause human

p=2ings ar=2 so broad and divergsnt, and

since questionnaires have such a

limited scope, questionnaires would bs

unsuitaple as the primary method for

designing offices.

Us2 of Questionnalres

Questionnaires canh be valuable to

the design of offices 1n two ways.

Pirst by utilizing the coaputer 1t is

extremely us=ful in co-ordinating and
analyzing larye volumes of
information. Correlating the data

from 500 people can be accomrplished in

a matter of minutes. This fast turn

around time should be valuable in

looking at many spscific aspects of

the office snvironment,

A second way of using

questionnairss would be to use them to

establish a point 0of d=eparture. A

computer could be used to organize a

space 1o terms of ergonomic and

anthropometric data (a person's rceach,

h=ight, w2ight, nead *0 operate

certain muscles, 2tc.), it could

organize work flows and communicatiou

patterns, prescribe humidity,

temperature, ventilation, noise.

levels, etc. At this point the office

worker would take over correcting angd
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continuing to wmodify ths office as

neads and pressures demand. The

output from the computer guestionnalre

would only be the sStarting point from

vhich the office personn2l would take

ovear.
The function of the questionnaire

is in providing information to

designer., In conjunction with the

'computer they allow the designer to

look at many variables and assess how

they may effect the office. It is not

"a tool that should be use for fircal

design organization, this should be

n

left up to the amazing computars that
are located in the h=zads of the office

WOorkers.

Abingdon

This section exemplifies the use

of ‘gquestionnaires 1in programming the

office. This particular project was a
spaces plaanning study for ths Virginia
Polytechnic Institute and State
University Extension Division,

conducted by Charles Hildsbrand, a

graduate student in Architscture. Its

goal was to aid in space planning for

over one-hundred extension offices

throughout the state. Tris oiffice is

the divisional h=sadguarters for the

southwest portion of the state. 1Its

main functioas nake

praseantations to groups,
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‘especially farmers. It 1s also the
administrative <core for the 1local
 eXxTens310n offices, assisting and

aiding them 1n thelr programs.
The divisional office 1s locatad
in Abingdon, Virginia, situated on ths

ground floor of the Kartha Washington

Hotel. The building itself is a large
historic mansion, circa 1830, that has
been converted to a hotel. Seven

rooms of the hotel have basn leased by

the extension division for the

temporary uss of 1its dozen employees.

The pres=nt facility is

inadequate. There is an acute

shortage of storage spacs; presently

materials are being stored in  the

quite

. the Other spaces and

attaching batkroors buz it still
overilows into the offices proper.
Acoustics are very bad; noise

resonates throughout the offices since

there are no sound absorbing
materials. The offices are poorly
lightzd. Finally, a bsauty salon
| shares the same hallway and is the

sourc= of unwanted smells.

The six page questionnaires that

wara sSent to the office obtained

information in terms of a prowrimity

priority hierarchy for each individuai

in the office. Each person evaluat=d

their ow¥n necessary spatial ties to

functions in ths

~

office setting. A grading scals of =2
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through +2 was usad to show

relationships, +2 denoting the highsst

priority. Other informatiou recoraed

dealt with number of visitors to the

office plus otner contacts such as

telephone calls. Percentage of time

spent by agents inside and outside the

office was also obtained.

The information from the

gquestionnaires was then fed 1into

IB4 370 computer at VPI&ST. The

following diagrams ar2 the feesdback

from a computer programming language
called corelap. (See Figures 55, A-J)
Thes2 diagrawms were then used as

f +the information

o]

part package used

in designing a nev extension

the

h=adgquartsrs.

Followiny 1is shown a

questionnaire that

office
saveral

priat-outs.

examples of

copy of the
was filled out by
personnel, tollowed by

the corelap
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EXTENSION HEADQUARTERS PR YGIANM

Questionnaire Scries B

The purpose of this questionnaire is to involve you in the planning of future
extension headquarters. We want to know about your individual working spice
and your Jduties and responsibilities within the facility. The purpose of this
information is to look at what you do and where you do it. Please answer all
questions fully.

Thank you.

1. Name ___LUnit No.

2. Position or Job Title

a. Program Emphasis: D Agriculture and Natural Resources
/ 7 Community Resource Development
/7] Family Resources

[7 4-H
D Other (Specify)

b. Employment, Full /77 or Part-Time /] (Please check one)

c. How loag have you been employed at present office?

[7 Yes
U No

3. Do you have a specific working space?

4. What kind of working space do you work in?

D Workroom

[7 Reception Area

0 Own Office

D Work at Home

/7 Shared Office

U Other (Specify)
/7

Which of these articles are contained in your workspace”
Work Table

Typewriter

Storage Cabinet

Desk

Book Shelves
Bulletin/Display Racks
Office Equipment
Chairs (No. ____ )

File Cabinets (No. _ )

NEVENENEVENENRNENEN

Other (Specify)

[=>)

. How much of an average day do you spend in your work space?
U 0-2 Hours
U 2-4 Hours
/7 4-6 Hours
g 6-8 Hours

D 8+ Hours

7. Indicate the following by placing a check beside the range that best describes
the frequency of the activity:

a. Average number of your visitors per day:
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Meeting Room ....... . e Cheeee i ceeea -2 -1 0 1 +2

b.  Average number of pﬁonc calls you receive per day: Office Entrance .. ..ovvnun... et ie e i, =2 -1 0 +1 =2
0-5 o Display. «...... e BN et -2 -1 0 +1 =<2

6-10 Audio-Visual Storage ............. oo =2 -1 0 +#1 <2

11-20 o Mimeo-Address s vvvvioeennnnnnn. a0 eeecttcnarnaranne -2 -1 0 +1 =2

20+ — Office Machine WOrKroom «..ceiessreroceacenenns eieed =2 -1 0 41 22

¢. Average number of phone calls you make per day: Conference Area +eveveeneveneneeas e reeas ceeaan . -2 -1 0 +1 2
0-5 StOrage ATEa ceeeveverencacanonns Ceieeieiea, tieenes =2 -1 0 1 42

6-10 File Area «ecieiieeeaceaceanns ceeetiereanans PP -2 -1 0 +1 2

11-20 PArKIDZ ++ e eveunennneenteniretiecnneeneeennns ceeee. =251 00 1 42

20+ Other (SPeCify) ««eeeeeneeennns s -2 -1 0 +1 +2

In an office, of course, not all spaces can be adjacent to each other, and so
some trade-offs must be made. Considering your workspace, for each of
the rooms or areas listed below indicate how clese your workspace should be

to each area so that your duties are easier and more efficient. If you do not

have a room or area listed, please do not mark. Thank you.

(Rating Values: -2 = as far as possible; -1 =not close; 0 = does not matter

+1 = close; +2 = as close as possible,)

Please Circle One

Agent (Others) .....ceereieenrennenernnenenns

treeseses =2 -1 0 .+1 +2

Unit Head F -2 -1 0 +1 +2

Management e rerarieeaaaas Lom2 -1 00 #1142

cetesanee cereses "2 -1 0 41 42

Secretaries (Others)

Toilet Room ceseeess =2 -1 0 41 42

Rank the following tasks or activities as to the length of time required in an
average work week for the performance of each task. (0 =no involvement, 1 =
3 = two-three hours, 4 = three-four hours

one hour or less, 2 = one-two hours,

5 = four hours or more). In the space to the right of the scale indicate where
each task is performed. Place a check (¥ by those tasks which you perform in
your workspace. Place an X" (X) by those tasks which you pariorm in another
area of the office. Place a zero (¢) by those tasks which you perform outside
the office.

Please Circle One
Reading Mail ....cceevecerrcrnciecnsorceanaanss 0 -l 2 3 45
Casual Reading .e.veveececeversosanccasasscssenes 01 2 3 4 5
Reviewing Literature .....ccceeeveeeccescessesess 01 2 3 45

eiesestessastesseeaes 0001 2 3 4

[}

Writing Letters/Articles ...
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Typing ....... e iei e PR P
Nailing Publications/Letters ........c.veveunn...
Project Planning .....ieiiiiinniiniiinnninnnns
Consultation with Office Visitors ............0....
Consultation with Office Staff ..............c.0uu.

Participation in Planning or Committee

Meetings ......... crecesesenecneen
Chairing a Meeting .......... coensen
Casual Coaversation ..... e [N .
Interviewing ...... Ceereeteer e et
Telephoning for Self/Another ............ e

Receiving Phone Calls for Self/Another ...........
XeroXing  siiiiieiiiiaaneaanan
Recording Radio=-Tapes ..c.eeveveeennnnncrennnes
Editing Audio-Visual Materials ..................
Preparing Demonstrations and Talks .............
Scheduling Activities forthe Day .................
Coordinating Events and Activities e eherieenanen
Sorting/Distributing Mail ..........0.0iiiienn...
Collecting Duplicated Material ..... Ceterreeeneas .
Editing Written Material .......co0cviuiiiinnnnans
Filing Materials

Securing Materials-from Filing Cabinets ..........

[S+]

n

o

(3%

31

w

w

W

w

W

<«

t

Formal/ Informal Writing

Using Office Machines (Copying, Recording, etc.) ... 0

POut-of-Office Errand vuiueevririneninnn. . . .0
Traveling to Locations Outside of Office ........ . 0
Out-of-Office Work .o N Ceseseanaes . 0

! Snacking  ........ RN PR
Preparing Coffee ...... e N .o 0
Activity Recording ....... SN
Material Preparation ..... et 0
Other (Specify) vevena. 0
Other (Specify) Ceeeeans . 0
Other (Specifyy ___ .. .. 0

~n

[V

(o)

32

o

w

w

w
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O VO NOUbHd WN -~

1

35

Corelap key

Unit Head

Agent A

Agent B

Agent C
Secretary A
Secretary B
Secretary C
Toilet Room
Office Entrance
Equipment Storage
Office Machine Workroom
Conference Area
Kitchenette
Storage A
Storage B
Storage C

File Area

File Area
Parking Area
Display Area
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550. Examples of corelap printout
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TOTAL COMPILE

3
2
14
N 18
6 1
17
20] 10 5
7 8 16
13
9
15
19 12
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SECRETARY COMPILE
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AGENT COMPILE

14

11

12

SECRETARY

12

COMPILE
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AGENT SINCLAIR
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SECRETARY

FISHER
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AGENT SINCLAIR

n

18

14

SECRETARY FISHER

12
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SPECE Programming
Vi@
observational technicues

“The Business Enterprise®™ is a systen
of the highest order: a system the
“parts® of which are human beings
contributing voluntarily of their
knowledge, skill, and dedication to a
joiant venture.®

Peter Drucker - *Age of Discontinuity"

Wiilgbnd




APPENDIX IV

SPACE PROGRAMMING VIA OBSERVATIONAL

TECHNIQUES

This section, like <the preceding
ona, is an example of a data gathering
m2thod for designing the office

environment. The study was conducted

by Herman Miller Research Corporation

(HMBC) of Ann Arbor, Michigan.33

This study differs fron the
Abindgon project in two significant
respects. Scale - whereas the
Abingdon project investigated the

entire office, measuring and reacording

' general functions of the of

. day time span.

h

"ice  in

-

terms of time schesduling and proximity
hierarchies; the HMRC study concerned
itself with one individual's space use

and body motor activities over a thrse

Method ~- tha Abingdon

: data was gathered using a six vpage
guaestionnaire, that asked each
‘ employee about his or her functions
and activitiaes; HMRC utilized time
lapsed photography 1in studying 1its
. subj=ct, actually 1looking at these

functions and activities first hand.

The specific aim of HNRC was to

use the information that they gathered

to design a new office furniture

systam. The results of this study and

172
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similar ones would =&ventually lead to

Herman Miiler's tiction Officet

concept.

The subject of the study was a

computer programmer for +the Bendix

Corporation, also located 1in Ann

Arbor. An accoustically® sealesd movie

cameéra was set up in one corner of the

room where the programmer worked.
From the camera's vantage point all
actions by the programmer, including
entraces and exits, as well as
visiﬁors could be recorded. The first
three day session was ussd to study

the programmer 1in his usual facility
using standard equipment suppliesd by
the Bendix. Corporation. Using the

- £filming

' designed

- facility

information gathered in the first

session, the researchers

eJquipment to better

(hopefully) respond to ths subject's

needs. The subject was givan time to

acclimate himself to the expsesrimental

bafore the s=cond pheto

session was conmmencsd. Tha second

filming period allowed a <check of the

new eguipment and also a comparative

analysis with the old set up. If

there were any observed ' actions that

the researchers didn?'t understand,

these were explored in an interview

wvith the programmer afterwards. This

interview was not to gather data, but

was only ment to clarify any obscure
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situations.
Some items

are noted here:

looked at in th= study

Facility related -fac*ors - This

concerned a detailed description -of

the equipment,

such as desk prop=rties

{siz=, number of drawers, locatiocon;

auxiliary equipment such as telephones

and their location). {Se= Figure 60)

Body related factors ~ Included

how a person

noved about 1in the

facility, his posture, how he operatead

at wvarious task, also his entrances

and exit patterns were observed. (See

Figure 64)
Conferance related factors - This
delt with interaction between

individuals

Elooked at
| as side by
. standing on

. visitors an

Wwere noted.

Materi

agd among gjroups. It
postural organization such
side, front to front, one
¢ sitting, etc. Number of
d frequency of the visits
(See Figure 62)

al relatad factors -

' Distributio

WOTLK tools
61)

Work g

n and transportation of

was recorded. {See Figurse

enaration factors - This is

an activity
the desk

course of a

zonad for

each activ

te2lephone

-3paca use cata3gory. How
top was used during the
day as well as how it was
that use. Tim2 spent on
1ty was monitored such as

conversations, . writing,
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clearing away material, etc. {Se=
?Pigure 59)

This study msthod allows a
microscopic 1look at a wmuch broader

situation that would be very difficult

to study on a larger scalz. Th2 study

focusas on on2 programmer for a total

of 24 hours. From this, a new work

station is designed. The validity of

tha study 1is suspect due to 1its

brevity. In a five day work week

system, there are 2080 hours of work

iy a year, 20,800 in ten years

40,160 in twanty years. Observing an

individual for 24 hours is only 1.1%

of the time that he spends in the

office over the course oI a year,

. operates

only .01% of the time 1in e ten year

period. It 1is doubtiul that a

suitable functioning work station can

be designed from this miniscule bit of

information. What will be 1learnesd

from this is how con2 individual

during a short specific

paeriod of time. A problem with this

type of study is that it may ovarlook

considerations of functions and

actions that by chance did prot occur

during thoss thrae days. Some

activities nay be seasonally

controlled, occuriny perhaps only two

or three times in a y=ar. Futhermore,

the study examines the activities and

functions of only one specific
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pProgrammer; a study of another
programmer would wundoubt=dly g=2nerate
different data. So the application of
the data is quite limited.

A final drawback to this
information gathering techniqgue 1s tae
method itself. How ~much 1influence
does the presence of a camera have on
the individual. A worker might appear
more diligent (either by actually
working harder or putting on an act)
than he would if not 1in such an
exposed situation. So again the
validity of the data is suspect.

A way to be more accurate and
objective, would be to <candidly view

each individval for a much 1longer

period of time. This would allow the

worker tc Dbe observed under
varied conditions. However,
covert filming technigue may

. objectionable to most workers.

more

thi

“

"be

This

information then would b= wused hy the

worksr himself in aiding

understarding his own work spacs=.

and
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Ce

OPEN CHANNEL ~ NEUTRALITY~ SINGLE CHANNEL—POSITIVE-

STEADY STATE INVOLVEMENT ALERT—PROCESS ACTIVE
ENERGIZED REFLECTION— INTERIOR PROCESS DOMIN-
MENTAL LANDSCAPE ATING—~ISSUE EXPANDING —
REFRESHER — TENSION TESTING-QUIZZING ~
RELIEF REFLECTING

ATTENTION MAINTENANCE- OPERATIONS DOMINATED -

MILD REFLECTIVE QUALITY~ TIME_AND _ENERGY_CON—

FATIGUE RELIEVING SCIOUS —BRIGHT EXECU~
TION ORIENTED

A

RESISTANCE INDICATION — AGGRESSIVE—~BRIGHT—
AUTHORITY CHAL LENGE ~ ACTION ORIENTED
WEIGHING
RESOURCE COUPLED REFLEC— INTERIOR PROCESS— LOW
TION—RELAXAYION—PARTIAL STEADY STATE INTEREST-
UNLOCK FROM EXTERIOR REFLECTIVE — TENSION
INVOLVEMENT RELIEVING

56 Postural indications of thought characteristics
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Posture Distribution

AN & o

57% of time in office
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OPERATIONAL MODES

LISTEN

READ

SEARCH

PHONE

TALK

WRITE

BUSY

REFLECT

PROCESS

58

% of time spent in office
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-

a. old facility

HIGH INTERACTION AREA

REFERENCE

ACTIVE STORAGE

PASSIVE STORAGE

o

OSE L
S,
AR

b. new facility

59

Zonal priorities
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HIGH STOOL

b. new facility

60D

Facility Factors — Equipment
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a. old f{acility

MATERIAL ENTRANCE
MATERIAL EXIT
DRAWER USE
FORMAL STORAGE

INCIDENTAL STORAGE

b. new facility

61

Material Factors, Flow & Storage Use
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a. old facility

CONFERENCE WITH ONE

CONFERENCE WITH TWO

CONFERENCE WITH THREE

OTHER CONFERENCE

FORMAL STORAGE

b. new facility

62

Conference Factors & Zones
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a. old facility

DISPLAY

FORMAL STORAGE

INCIDENTAL STORAGE

b. new facility

y Factors - Storage
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a. old facility

b. new facility

64

Body factors — Distribution, Exit and Entrance
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b. New arrangement and equipment
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light and reflection

®We beygin by esch2wing the role of
specialists who deal only in parcts.
3ecoming deliberately expansive

instead of <contractive, ws ask, "How
do we think in terms of wholes?" If it
is true that the bigger +tne thinking
becomes the wmors lastingly effective
it is, we must ask, "How big can w2
think?" On= of the mod=rn tools of
high dintellectual advantage 1is the
development of what 1is called general
systems theory. Employing it we begin

- to think of the 1largest and most

comprehensive systems, and try to do
so scientifically. W2 start by
inventorying all the 1mportant, Known
variablss that are operative in the
problem.”

R. Buckminster Fuller - “Op=2rating
Manual for Spaceship Earth®

130 ebwal




APPENDIX V _ are being masked by the hign intensity
reflections of the interior space. 7To
LIGHT AND REFLECTION - peer outside is no long=sr a simple
' matter of receiving all the visual

information and processing it. . There

Sitting at your office desk at are two possible gestalts existing,
night, suddanly you wondzr what's the primary - high intensity
geing on outside. Shifting you reflection, and the s=condary - actual

_attention from your brigutly 1lighted light originating from the outside.
office, you look toward the large The interior reflection is the primary
expanse of glass that ssparates you because 1t 1is locaded with easily
from the outside. What do you see? discernable information. To see
Probably yourself! outside one has to consciously

Windows at night, instead of suppress the primary source and
being transparent, are transformed concentrate on and’ assemilate the
into . wmirrors. The 1low light 1levels . secondary source. Arnother factor
outside are still coaming in  but they operating against you is that your
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eyes are accustomed to the brighter

interior light level.
How then do you see outsid2? As

far as eye adjustment there is nothing

that can be done. The only
alternative then is to get rid of the
reflection, 1leaving only the 1light
couwinyg 1in fron the outside. The

rzason we see a reflaction 1s bacause

the raflzcted surfaces are in the

angular plane of sight from the

observer to the glass to the ra2flected
g

surfaces. The vertical glass zeflects

sverything as though there were

another room beyond the glass. (Ses

Figure 66) If everything in the roonm

were painted black there would be no

areas and

reflection since black surfaces absorb

all 1light and reflsct none; not a
practical solution. Howevar, by
locating black surfaces at specific

then changinyg the aagle of

the glass to reflect (or not r=aflect)

the black surtface to thes observer,

then a parson would be able to see

outside. The illustrations that

follow show numerous ways that this

can be done, (See Figure ©2 A - D)

The black surfaces saould be of

adeguate size and tane angle of the

glass should be such that the bplack

reflection is sean from a sitting down
position (3!

- 9" for womsn) through a

standing position (5' 7" eye level for




190

men) . Consideration for people ‘on
2ither side of these param=2ters should
be taken into account.

Obviously this technigque is not
limited to offices, but offers a way
to se2 out of @many structures vwhose
limits have been reduced when the sun

goes down.
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appencin | ©

COS {?@J@{r@[r@

"francis Bacon told us that
"Knowladge...is power." This can now
be translated into contemporary t2rES.
In our social setting, "Knowledge 1is
change" - and accelerating knowledge -
acquisition, fueling the great engine

of technology, means accelerating
change.
Alvin Toffler - "Future Shock"

961kebnd




APPENDIX VI

COST FACTORS

On first exawmination of this

systam it would appear to cost @mcr=a

than conventional furnishing methods.

It may be equivalent in cost to some

- of the  nmore prestigious equipment

systems around (Knoll - Stevens Plus,

Herman Miller - Action Offices).

Howevar, its economic benefits are in

hidden savings that would be realized

later as it is used. As the system is

changed and adapted, its long tern

cost will average out to less than the

cost of a conventional system which

 must ba 'manipulatéd' at a hmigh cost.

4 second factor to look at in

terms of cost are 'Ywhole 1if=' cost of

the entire building. This would

include construction cost, nechanical

systens, interiors, maintainanca,

taxes and personnel. & 1look at the

bar diagrams on the next page

illustrate the miniwmal cost of th=e

interior of a building as compared to

the total operating cost over an
expected forty year life span of a
building. Interior comvonents here

include furnishings, as well as HVAC,

electrical, and comrunications

subsystems. The cost of the interior
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of a building is approximately 1% of
t+he whole life cost.56 (See Figure 68)

In other words;‘considering the
benefits that an adaptable office
system <can provide, and taking into
account its relative low cost

percentage of the corporate opsration,

it becomes clear that such an
anvironmant . 1is worth the small
additional cost over conventional

systeams.
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ADAPTABLE USER SYSTEHMS IK THE OFFICE
LANDSCAPE by

Carroll Clinton Skinnell

(ABSTRACT)

Offices exist in a changing
world. They nesd to be able to adapt
to these changes. . Present office
. equipment (furniture, electrical power
and communication distribution
systems, and lighting) mairntain the
office 1n a state of permanence., The
goal of this thesis was to re-design
present equipmenf and to design new

equipment <that will be flexible and

that is und=rstandable and simple to
operate by the average office worker.
Technological solutions were found for
technological problems.

sSupporting data

Seconaary

concarning behavorial innibitions to

, change as well as responsz to change

wer= exaamlned. Also, present

' techniques for space planning were

looked at to ascertain their

usefulness and validity in a

frequently changing enanvironment.

Finally, comparative cost factors
were examined to place in perspective
the cost of the new systems presented

in this thesis.
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