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INTRODUCTION 

Many of today's offices resemble 

the offices of 1890. Despite the 

development of the s~eel frame and the 

~levator, which resulted in the 

skyscraper, 

lighter, 

furniture, 

despite the contemporary 

stronger, more colorful 

despite the electronic 

communications 

environmental 

and automatic 

controls, little 

evolution in the nature of the office 

has occurred. Changes 

primarily the result of 

esoteric objectives and 

the result of efforts 

have been 

economic and 

not primarily 

to make the 

office a better place 

human relationships and 

office a better place 

function. 

for purposeful 

to make the 

for humans to 

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 became 

necessary to optimize the office. The 

functions and purposes of the office 

were examined closely. Out of this 

came the Burolanschaft or "office 

landscape" concept. Emphasis was 

placed on the office as a 

communications and data handling 

facility controlled by human aptitudes 

and tolerences. The office was 



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 better 

accomodated. 

The objective in this thesis is 

to describe a more flexible office 

system that enables the user to make 

changes more quickly and easily in 

response to new requirements, 

providing the office employee with 

autonomy over his work environment. 

2 
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"The medium, or process, of our time -
electric technology - is reshaping and 
restructuring patterns of social 
interdependence and every aspect of 
our personal life. It is forcing us 
to reconsider and re-evaluate 
practically every thought, every 
action, and every institution formerly 
taken for granted. Everything is 
changing - you, your family, your 
neighborhood, your education, your 
job, your government, your relation to 
"the others." And they're changing 
dramatically." 
Marshall "cLuhan - "The ~edium Is the 
eassage" 



CHAPTER 1 

ADAPTABLE TECHNOLOGY AT THE USER LEVEL 

As Marshall McLuhan's quotation 

on the title page of this chapter says 

"everthing is changing". The graph on 

the following page illustrates the 

rapid increase 

occurring today. 

the . century, 

in change 

Before the 

change 

that is 

turn of 

was 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 

4 

iorld War and continuing today. 

Around us today we see calculators, 

microwave ovens, computers, jets, 

nuclear power plants; the list is 

endless. Scientific and technological 

information doubles every decade. 

Change is no longer an evolutionary 

but a revolutionary process. The way 

we work, the way we think, the way we 

have fun, itk all changing radically. 

What was true and valid yesterday has 

been replaced by new techniques and 

answers today, and 

replaced tomorrow. 

The office too 

by these changes. 

these will be 

has been affected 

Pressure for 

innovation and new ideas is exerted on 
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; the office through intense competition 

in the business world. 

change comes quickly, an uphsavel in 

a natural calamity, the stock market, 

a major internal reorganization, a 

t-.::c hnological bre:ikthrough; ::na ny 

factors may call for 1uick rsaction. 

Offices lllUSt be able to 

reorganize in matt~r of hours and 

minutes quickly rearranginJ to rud~age 

the aew information flow. To do this, 

there must be an inherent flexibility 

throu9hout 

primacy, 

the entire 

-secondary, 

£i2ld of 

and support 

sub-systems; and there must ~xist a 

us~r group that kno~s how to us~ them. 

This means that furniture, lighting, 

6 

communications, and electrical; all 

the systems that make up the modE. rn 

offics must harmoniously integrate for 

graceful smooth change. Chang2 cannot 

be thought of as a stact and stop, go 

and no-go idea, instead it must be a 

continuous on going learning process. 

(See Figure 2) There always exist a 

number of alternativ~s to solving a 

problem. If one doesn't work then 

anoth2r should be tried. Too often 

ars organizeJ with the 

intention of r-emaining perman-3nt. 

Continued over time, this results in 

inefficiency and strained 

communication networKs, botn human and 

mechaaical. 
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2 Continuous change process in the off ice 



FiJure •a• on page_~_ shows how 

the communication lines of an office 

may look in theory; but the reality 

probably resembles the communication 

lines of figure 

organization needs 

freg~ently. Present 

I ' I D • This 

to change 

d:i.y e ::iuipment 

systems maintain the status quo in an 

office. The lack of 

flexib~lity-adaptability in these 

systems defies the pressure and need 

for change; it locks the office into a 

state ot p2rrnanence. Chapter three 

details these non-adaptive equipment 

traits that hinder the reorganization 

of the office. 

New systems n~ed to be designed 

8 

and existing ones r~-designeJ to allow 

and encourage adaptaoility in the 

office. The author of this thesis has 

attempted to do just that, to search 

for technological solutions to these 

technologic~l problems. The 

conceptualization and description of 

systems and hardware .tha t 

of this thesis. A worker ne~ds to 

easily change his or her space in just 

a few minutes with a minimum of tools 

and effort. Many manufacturers call 

their systems flexible and adaptable, 

but in reality they are too 

cumbersome, complicated or heavy for 
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a. Typical organizational chart b.Actual communication interaction 



the average worker to op~rat2. This 

writter contends that no one knows as 

much about the work related problems 

in 3.Il office as workers 

themselves. The people that labor in 

the office eight hours a day a~e more 

involved with the 

office than anyone 

ever be. With 

operations of 

from outside could 

a mini;num of 

instruction and training, wo.:-kers can 

organize their own environ~gnt to suit 

their own needs and corporate Joals. 

All the problems in the office do 

not hJ.ve physical origin3. 

psychologicc1.lly rooted i:1 

attitudes and perceptions. 

~!J.ny ace i 

worker 

An in 

depth study of these psychological 

10 

factors is not within the scop,? of 

this thesis. Only th2 physical 

factors are d2alt with here in a 

0 solution• context. Of coarse the ti.a 

cannot be separated and therefore the 

author ha.s revie...,ed three 

psychological aspects in a secondary 

supportive context as to th~y h~ve 

or may effect the d'1d?taoility-

flexibility concept. 

1. Fred Steele of tha Department 

of Administr~tive Scienca at Yale 

University has synthesizai 14 points 

concerning why workers Jon't affect 

change in the office. 

c1tagorigs are 

oriented whil2 the 

ctany of the 

ps yc11olog ica lly 

re.st conc,~rn 



physical enviromental systems. Steele 

gives some suggestions as to how these 

probl2ms may be overcome. The main 

goal being to increase worker 

sensitivity and awar3ness towards his 

or har environment. (See Appendix I) 

2. The concept of t~rritoriality 

was looked at in reference to how 

territorial man (a ssumming such a 

being exist.) may function in a 

frequently changing '2nvironrnent. 

There are indications thdt aggression 

goes up with an increased of 

change. If feelings of t0rritoriality 

can increased 

aggressive tendencies will b2 reduced. 

A worker may fe~l more secure i~ a 

11 

worK space of his own design. (See 

Appendix II) 

3. The final ;isychological 

aspect looked at conc-::::rned space 

via obs2rvational 

techni]Ue3. The conclusion rsached 

wa3 tnat these methods had their place 

as tools for 1atherin~ information but 

bad serious drawbacKs that kspt them 

from being the dominant factors in a 

contiauously changing -:')flVironrnent. 

(Se~ Appendix III) 



"It vould be difficult to overstate 
the magnitude of change that will take 
place in the lives of all of us, 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 veb of society; the basis 
for all human understanding, 
organization and effort ••• " 
John Diebold - "Beyond Automation" 



C::IAPTER 2 

GROWTH OF OFFICES 

3-==ginning k'ith Europe 

middle aqes and continuin,g through :.o 

America of the twentieth century there 

have been four evolutions in the 

setting of the office. Initially, the 

setting of the office was an 

insignificant part of the medieval 

city, gaining a physical form duriDg 

the industrial revolution and becoming 

the dominant form of the city in the 

twentieth century. Finally, in the 

ninet~en-fifties the office bagan to 

13 

acquire a 

' country. 

f ourt.h set tir:q 

(S2e Figure 4) 

ir. the 

.office type functions as we think 

of toJ.ay were virtually 

nonexistant in the madieval society. 

There were no separate facilities for 

information handling. The vast growth 

of manufacturing during th~ industrial 

revolution increased the 

information collection and recording. 

For this purpose large offic~s had to 

be constructed near these factories. 

Out of the industrial revolution 

gr:ew the inventions of the nineteenth 

century causing the skyscraptr setting 

of the office to emerge. Factories 

were moved to the periphery of the 



1 

middle-ages 

2 

separation of 
office 

industrial revolution 

4 The four settings of the office 

14 
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city while the office tower became the 

dominant i~age of the city. During 

th~s same time period tna growth in 

the pe rce n ta ge of female 

increased si9uificantly 

workers 

finally 

outnumbering men in performing the 

more routine functions of th2 offic~. 

Throughout the twentieth century 

the actual philosophy, procedures, and 

equipment of running office 

changed very little. With the end of 

World War II a new philosophy for 

operating the office was developsd. 

Until this time the office had been 

formed by a helter-skelter o~ external 

pressures acting upon it. Now, new 

concepts based on the functions of the 

l'l 
office emerged called Burolandschaft 

• or office landscape. This attempt to 

maximize space use and communication 

probably aided in bringing about the 

fourth setting of ch9 office. In the 

latter fifties some compani2s began 

to leave the city and bull~ one or two 

story buildings on vast picturesque 

tracts of land in the suburbs and 

rural areas. All personnel working on 

one or two floors fit well with the 

office landscape precept 

floor areas. 

of · large 

What does the future hold? Wich 

the continued deterioration of the 

central cities, many compani2s will 

decide to make the mov,2 to the 



country; but, most experts feel that 

the majo:r-ity of offices will remain in 

the central cities. The economic 

conditions of the cities will have a 

lot to do with whether this b2ars out. 

Overall percentages of office 

employment is expected to increase, at 

least until the turn of th2 c2ntury. 

Dev9lO,£in..g Office Functions 

The rola of the city in the 

middle ages was for trade, prot~ction, 

or for political or religious 

administration. Th8re were no 

scale businesses; instead small 

large 

work 

16 

!shops and cottage iniustry comprised 

the p~oduc~ion processas. Offices as 

separate facilities did not exist 

either, most business type 

transactions were carried on at a 

personal 

information 

level and 

recording 

extensive 

was not 

n-ecessary. Iu an age ~hen most people 

were illiterate, records were kept in 

the head, not on paper. 

Industrial Development 

The colonization of 

sev an t·2en th 

demand for 

century 

goods 

increased 

and 

the 

the 

their 



transportation causing business to 

become international in scope. 

result of this pressure for 'more and 

faster' has been called the industcial 

revolution. In. the citi~s large 

factories were built to manufacture 

goods cheaply and quickly. NGw tools 

and m~chines replaced workacs in the 

field, freeing them to migrate to the 

city to work in the factories. 

Against this background of 

streaming smoke, the office now began 

to acquire its own definitive setting. 

Along with the increase in size and 

volume of industry, came aa increase 

in complexity. 

needed to control 

More peopl-2 were 

and guide these 

17 

manufactucing empires more 

information had to be committed to 

paper. Haire (1959) has s.bown how 

rapid the growth of office functions 

usually occur. 2 The growth of the 

number of clerical work.e2rs; those 

involved with information record in9, 

duplicating, storage and retrieval, 

that support manufacturing functions, 

increases proportionally faster than 

the growth of the business itself. In 

London, a good illustration of this 

upsurge is shown in the category of 

commercial clerks. In 1351 there were 

16,420 of these clerks, whereas by 

1891 their numbers had increased to 

78,180, an increase of 476%, while the 



gener3l population increased only 78%. 

Part of these can be 

attributed to London's role as the 

administrativg core of the 3ritish 

Q • .... mp1.re. However, in America too this 

growth in office workers is evident. 

In 1370 only seven percent of all 

was office-type employment 

occupations. In 1930 this fugure has 

risen to 231 and to neacly 40% in 

1970. (See Figure 5) 3 

The industrial revolution was 

r8sponsible for bringing about the 

administrative function of an industry 

as a separate entity. 

Plainly, no 
enterprise with 
network of 

g r-3,3.t corporate 
a world- wide 

agents, 

18 

aided 

correspondents, mark~t outlets, 
factories, and inv~stors could 
exist without relying upon the 
services of an army of patient 
routineers in th~ metropolis: 
stenographers, filing clerks and 
book-keepers, office managers, 
sales managers and their varied 
assistants right up to the fifth 
vice-president whosa name or O.K. 
sets the final seal of 
responsibility on an ac~ion. 4 

In America this separation was 

by falling cost o.f 

transportation and communication. 

Indeed, the same 
developments that were essgntial 
to the rapid growth of the 
industrial complex in the 
American Mid-west in the late 
years of the nineteenth century -
rise in speed and the fall in 
cost of transportation and 
communication - were fundamental 
~o the establishment ot the 
detached office. 

Before a manufacturer 
hire specialist 
administration, planning, 

could 
in 

sales 
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promotion and financ2, those I 
being the Key parsonnel in 
central offices, he needed a 
large volume of business. And 
this volume was genera~ed by the 
rise in scale of pla~t production 
that accompanied the falling cost 
of t:r:ansporta tion a n:1 j 
communication.s 

Prior to the mid-nineteenth 

cencury, few women worked in offices 

because they were not seen as baing 

capable of ma.king the necessa r:y 

d,:,cisions or 

responsibility 

co:-poration~ 

shouldering the 

of running a large 

Tha creation of more 

routine jobs gsnerated a nesd for 

workers a~d opened the way for women 

to work in offices. Designers now had 

to start taking women into account 

20 

' 

when they designed - .c . Oii.ices. A benefit 

of chis envasion w~s that it freed 

more men to work in the more strenuous 

f d.ctory jobs. 

In 1881 th2re were 7,000 women 

employed as clerks in En9land and 

Wales, J.n 1911 this figure had risen 

to 146,000. One fifth of office 

employment belonged to women in 1890; 

in 1910, this figure 

Before 

had risen to 

one-third.o lon(J worr-en 

outnumbered men in the mor~ routine 

functions of running the .c - -O.i...rice. 

Workin9 in an office affor<led women 

greater social opportunities than the 

factory and was cleaner, 

and more respectable. 

healthier, 



In the latter half of the 

nineteenth century, a myriad of 

inventions had lasting effects upon 

the office. Six of these inventions 

have ?layed a very important role in 

shaping the form and function of the 

office. Three concern communication -

telegraph, typewriter, telephons; 

three directly affected building form 

- light bulb, steel frame, elevator. 

(See Figure 6) 

The telegraph, used extensively 

in England in the first half of the 

centucy, gained widBspreact use in 

America in the latter half of the 
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I 
century. In 1851, first 

successful cable from Dover to Calais 

was strung and five years after that, 

1856, an international telegraph 

system was inaugurated between England 

and the United St:ates. In 1861 

America's two coasts were linked by a 

transcontinental system. By 1862 

~here were nearly 300,000 miles of 

telegraph wires lacing Europe and the 

United. Stat-:=s. 

The telephone, invented by Bell 

in 1876, made person to person 

communication even quicker. Personal 

visits or sending a message via a 

runner w,~re no longec necessary; 

dialing a telephone O!:' asking the \ 
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operator to connect you made the 

handling of routine matters much more 

efficient. Confirmation of 

ir1structions, appointments, and 

purchase orders, etc., soon became 

standard operating procedure via the 

telephone. 

The telephone like ~he telegraph 

also had its affect on s~puration of 

office and factory. 

The separation of the office 
irom the plant also rested in 
part on the development of the 
long distant telephone in the 
1880 1 s. With the telephone, it 
became possible to choose one 
location for production and 
another for part of the office 
work. 8 

One effect of this virtually 
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instantaneous i nforrna tion 

communication network was to give a 

central headquarters mor9 control over 

its far distant operations. corporate 

heads could be kept together for group 

decision making. The practical effect 

was to increase messages being sent 

back and forch between central and 

regional offices and therefore gave 

impetus to even more office workers. 

Typ,,H,riters, 

were not seen as 

the office. When 

inventtd in 1874, 

necessary tools of 

first developed, 

uaany deer i9d 

mechanical and 

personal touch. 

enough, can be 

their use as too 

cold, lacking any 

The telephone, oddly 

credited for the \ 



successful introduction of the 

type~riter; workers, transmitting the 

phrasa "send me a memo on that":, 

increased the demand for office 

typist. Most of thase typist were 

women. 

The s2cret~ry has been the 
model of aspiration for most 
office girls. The typewriter 
too, of course, has be~n the 
woman's machine, and in itself 
has not led to factory like 
effects. In and out of the 
offic~ world, it has been a 
highly respectable machine. Its 
operator, equipped with 
stenographer's pad, has managed 
to borrow prestige from her close 
and private contact with the 
~xecutive.9 

In the field of building 

developments, a reliable light bulb, 

invented in 1879 by Edison, allo~ed 
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architects to design buildings with 

greater depth than was ~ossible when 

1 natural light had to be reli&d upon 

for illumination. Gas lamps were in 

use but these required much 

maintainance and could not be moved 

about. They were always a potential 

tire hazard and as few as possible 

were used, resulting in low and often 

inadequate light levels. With 

· electric light as the chi9f source of 

illumination, windows could be made 

smaller and buildings safer. 

In the 1850 1s tt1e development and 

refining of the evevator by E. G. Otis 

increased the heighcs of buildings 

beyond what were previously thought 



pr-actical. The steel frame, 1884, 

made it possible to take advantage of 

even gr-eater height possibilities by 

ending the limitations imposed by 

massive bearing wall construc~ion. 

The fir-st steel frame high-rise 

building in Chicago was the Home 

Insurance Company Building, it towered 

all of ten stories; in New York, the 

Tower 

stories 

Building, 1889, 

was that 

skyscraper. 

at eleven 

cities first 

These two sets of inventions, 

communication devices which encouraged 

centralization and construction 

developments which allowed a higter 

density of people were the necessary 
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prerequisites for the skyscraper 

headquarters that were to come just a 

few years later. 

~Js.yscrape:::s 

The impact of these inventions 

took shape in the final quarter of the 

nineteenth centucy with office 

clusters appearing in the 1880 1 s and 

1890 1 s in New York and Chicago. Lewis 

Mumford characterized these buildings 

1and the ones to follow as "a sort of 

human filing case, whose occupants 

spent t~eir day in the circumspect 

care of paper ••• 1110 New York's Wall 



Street District was first. to be 

darkened by the man made canyons. The 

trend for taller office buildings 

continued until the depression: Fark 

Row Building, {1899); 

Metropolitian Life Insuranca Company 

Building, 50 stories (1909); The 

Woolworth Building, 58 storiE::s {1913); 

the New York Telephone Building, Pan 

Hellenic House, The Chrysler Building 

(1928), each taller than the one 

before. The zenith of this building 

boom was reached in the early thirties 

with the completion of the world's 

tallest building, the Empire State 

Building, and 

assemblage of 

the single 

office 

largest 

space 
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,Rockefeller Center. The new image of 

I the city and the setting of the office 

are now identical - the skyscraper. 

Growth f.Y£le 2 ..:.. Beam-Bust-Boom-Bust 

From about 1880 until 1929 was 

the f it'st 

buildings: 

boom period 

however, 

in office 

with 

depression and the completion 

the 

of 

buildings already contracced for, 

office construction in th~ country 

stopped. The overbuilding of the 

1920's coupled with the economic 

plunge of 1929 caused office occupancy 

in the United States to drop to a 



disasterous 75%.ll five years after 

its completion date, 

Building was only 

the Empire State 

25% occupiea.12 

Fortunantly, the rest of the country 

~as 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 in the country. With tight 

guidelines for occupancy, so as not to 

overbuild again developers overcame 

their doubts and the second boom 

period was on: Lever House, Chase 

Manhattan Bank Building, CBS Building, 

Segrams building, The Midland Marine 

Bank Building were constructed in the 
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late fifties and early sixties. In 

other cities like Houston, Dallas, and 

Atlanta many new offices were built. 

From 1950 through 1970, Dallas 

experienced a 300% increas~ in private 

office buildings.13 

About the mid-sixties the banks 

loaning the construction money allowed 

their occupancy guidelines to slip. 

The World Trade Centgr was built along 

~ith many smaller skyscrapers, and th~ 

net effect ~as another era of 

overbuilding; and again occupancy has 

dropped. Floor space occupancy in New 

York hovers around 82%, toolow for 

many owners to make a profit from 

rents.14 (See Figure 7) 
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Mechanization of the office 

continued in the twentieth century. 

Between 1910 and 1920 over one-hundred 

ne~ office machines were place1 on the 

market each year. By 1930, JO% of 

women in the office operated a machine 

other than a typewriter. Post World 

War II sales climbed over the one 

billion dollar figure.is 

A new office machine, developed 

during the war, that was to have far 

reaching affects was the computer. 

Through the years they have d~creased 

in price and 

efficiency 

size 

and 

and increased in 

ability. these 
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machines are able to compuLe in parts 

of seconds what formerly r2guired a 

staff weeks and months to do. The 

computer caused many routine jobs to 

disappear and were soon indispgnsable 

to nearly 

functioning. 

every facet of office 

In 1955, th2r,3 were 214 

computers in use in the United States, 

by 1971 there 107,000, an 

increase of 500 fold!l7 

Because computers have replaced 

so many people, office managers have 

tended to allocate some of the £pace 

saved to the remaining p~rsonnel. An 

office worker could expect 109 sguare 

feet of worK space in 1946, the office 

worker of 1965 had approximately 20% 



moI"e area at 129 square feet.ta 

However, increas~s in floor area par 

person does not necessarily create 

happier or more pcoductivs workers; on I 
the contrary it may increase isolation 

and hinder communication. 

The r1dnor Office 

In the fifties the d2cision was 

made by some companies to leave their 

city headquarters and mov8 to the 

country. 

cheap, 

In the country ths land was 

taxes lower, air cleaner and 

life easier. Formerly offices had to 

remain in the city, near to the vast 

labor market and communication 

but witn people 

necessary to run a company and good 

communications availabls in the 

country, a few companies mads the 

The buildings constructed had a 

low profile with only on~ or two 

levels. These structures fitted well 

with the new office landscape dictum 

of locating as many personnsl on as 

few floors as possible. 

being that this will increase 

communication as well as create a 

more cohesive work force. The 

Connecticutt General Life Insurance 

Company was the first to move to the 



country, to be followed by the Emhart 

Manufacturing Company, the H. J. Heinz 

Company, the John 

Company and others. 

Deere Tractor 

Although it is 

too soon to tell, a fourth setting of 

the office could be emerging, one of 

the central business headquarters, 

located in the countryside, surrounded 

by its employees. 

The New Landsca£e 

Up until World War II, the form 

of the office seems to hav2 been the 

result of external forces rather than 

the study of the role of the office· as 
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a communications center. 

At the end of the war, many of 

the buildings of 

reduc~d to rubble. 

Europe had been 

An acuts shortage 

of office space forced companies to 

efficiently use every square foot of 

e~isting offices. 

The Quicknorner design t~am in 

Germany developed what has comg to be 

known as nurolandscnaft or office 

landscaping. It is an attempt to 

maximize floor space and communication 

in the office. Old ideas about 

private offices and military like rows 

of- desk were replaced by wall-less 

open spaces with clust2rs of desks 

representing various functions. The 



new open landscap~ was aimed at 

increasing communication, work flow, 

and hopefully produce a happier more 

involved 

Reorganization 

cohesive 

of work 

staff. 

uni ts ·was 

easier since the furnitur~ was light. 

Since no walls were used to block 

noise, carpeting is prescribed to 

absorb noise. Low sound absorbing 

panels were used to define specific 

work areas and limit views. 

Not until the 1960's did the 

concepts of office landsc~pe cross the 

Atlantic to America. Its initial 

reception was mixed; it was criticized 

as being accoustically in~fficient and 

not affording enough privacy or 
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storage. However, the ben~fits of the 

system became apparent as a few 

companies tried the n2w radical 

concepts. American designers had 

previously worked with the landscaping 

concepts but nothing really caught on 

until th~ European syst~ms arrived. 

Eventually 

companies, 

Ar:aerican 

beginning 

manufacturing 

wi.th He:rman 

Miller and its Action Office Proyram, 

began producing the~:r own versions of 

office landscaping systems for the 

American market. The main difference 

between the American and European 

versions concern s-:orage space; 

American systems placed more emphasis 

on vertical space than the European 



designs. By 1975, there wer~ at least 

40 companies involved in the 

manufacturing of compl2te office 

landscape systems. 

What is the future of the office? 

Many pronostigators baliave the office 

will continue to grow in the city, 

that buildings in the suburbs and 

country are more a fad than a trend. 

Cities like Atlanta, Dallas and 

Houston seem to bear this idaa out; 

but New York, the head1uarter-s 

location of most of the country's 

largest companies is losing some of 
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its corporate giants. Thsr-2 are some 

good reasons for remain~ng in the 

city. first, the greatest 

conc~ntration of brains is 

second, more Bxperts in any given 

field are to be found in the city; and 

a third factor relates to the type of 

people that are attracted to th8 city: 

The young women's preference 
for a job in the central business 
district today, ther~fore, is not 
based so solidly as before upon 
the compulsion of tne transport 
nat; it is based instead on the 
increased opportunities for 
after-hours recreation, 
lunch-hour shopping, and the 
greater opportunities for husband 
hunting.19 

With crime on the rise in the 

central cities, they ara becoming less 
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attractive to everyone. Although 

ther:e has been talk about 1:.he 'return 

to the cities', it appears to be more 

like a trickle than a flood. 

Most indications are that offices 

will ]TOW in number, whether they are 

in the city or the country. Right now 

40% of us work in the office, this 

~-.... 1.g ure is expected to rJ.SC to 66% by 

the turn of the century, if present 

trends continue.20 One long term 

prediction for Manhattan sees a demand 

for office space Gqui valen t to 

s·aventeen World Trade Centers. In the 

surrounding area 30 world Trade 

Centers would be necessary to meet 

£uture needs. (See Figure 8) 2 1 
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"It is the tkesis of this book that 
society can only be understood through 
a study of the messages and 
communication 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 problem 
of cont~ol and communication in 
general, but also to find the proper 
repertory of ideas and techniques to 
classify their particular 
manifestations under certain 
concepts." 

§l Horbert Wiener - "The Human use of 
Beings" 

Ce) 



CHAP'.fER 3 

PRESENT DAY ENVIRONMSNTAL SYSTEMS AND 

HARDWARE 

This chapt2r will show that 

contemporary office ,::quipment, 

electrical sub-systems as well as 

furnishings, are of a permanent nature 

and contribute toward the maintainance 

of the status guo in an office. When 

flexibility is built into a system it 

it usually too 

cumbersome for the 

worker to manage. 

com?licated or-

average office 

The advantags of 

the flexibility is then lost and the 

n 
I 
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present state of affairs co~tinuas. 

Office operations involv~ four 

main equipment syste:n.s: ?Ower 

distribution, comn,unication 

distribution, lighting, an1 furniture. 

Each of these systems will b~ reviewed 

in this chapter. Specifically, the 

most common sub-systems will be 

detailed and their major advantages 

and disadvantages will be noted. 

!?OW§.£ and Communication 

The demand for electrical energy 

in the United States is growing faster 

~han the population. By 1980 the 

electrical energy consu;uption in 



America is expected to be equivalent 

to 23.58 million barr2ls of oil 

daily.2 2 Offices are contributing to 

this rapid rise, partly throu~h the 

development of new machines to make 

offic~s more efficient. 

From the time the main power line 

ent2rs a building, every effort is 

made to conceal it from view. Once in 

a building, wires are smuggled and 

snaked, around, under and through, 

walls, floors anJ ceilings; not 

showing themselves except to exposs a 

receptacle. 

Once the initial installation of 

receptacles is comrlete th~ job is 

usually considered finisned; that no 
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other alterations will be necessary. 

However, the distance from the 

receptacle to the powsr using 

equipment is an unconsid~red zone that 

can become a major problsm, filled 

with extension cords and the 

concorni t ta nt hazards that they 

present. The office layout options 

are then dictated by the availability 

of receptacles and plugs. 'l'his could 

be tolerated if an office remained 

fixed, receptacles and plugs could be 

located exactly where needed; however, 

every office needs to reorganize from 

time to time. Availability of support 

systems should not become criteria for 

this i:-eorganiza tior •. primary 



function of the office should be the 

major determinant for reorganizing an 

office. Thus far most t~c1nological 

solutions for flexibility have 

generated their own set of secondary 

probl8ms which tend to nullify their 

primary pu~pose of adaptability. 

There are two sets of 9lectrical 

communication devices in an office, 

primary davices that contribute toward 

the functioning purpose of the office: 

telephone, intercom, public address, 

etc.; and secondary devices that deal 

with mainta.inance: thermostats, 

burglar alarms, smoke dstectors, etc. 

The maintainance devices are seldom 

-given much thought as to distribution 
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I 
·of wiring. They are worked in with 

little thought as to how they look or 

how th~y intagrata with other facits 

of the building. Leave it to say that 

it is a mess. On the other hand 

primary d-evices h:3.ve be2n given 

tnougnt, but as will be shown, leave a 

lot to be desired. 

·rhere are thr:-ee basic 

distribution methods for power and 

communication: fixed, moiular, and 

(See F1 3ure 9) These 

designations ace an indication of the 

di5tributional di varsity of the 

systems. They dlso take into account 

the ease of adding o= zelocating 

fixtures. 
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! .:. Fixed Method 

Fixi:d conduit system This 

discribution method is permanent, once 

services ara installed in the original 

construction phase, that's it. The 

S8rvice carrying conduits are usually 

rnn through concret slabs and 

stationary walls. (See -Figure 10) 

This system sav~s money in first 

cost of construction. HowevE:r, 

installation or 

systeill later 

expansion of 

requires 

modification and is quite costly, 

consuming, and disruptive to 

the 

major 

time 

the 

office routine. The system lacks any 

kind of flexibility; the addition of a 
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siagld 220 volt wall outlet would be a 

raajoc undertaking. (See Figur~ 11) 

Another problem, though not 

~nique to this system, is raisad floor 

outlets. (See Figure 10) Stubbed toes 

and tripping will ultimately result, 

and box~s will be literally kicked 

loose by people with quick t0mpers. 

~.:. Modular Method 

This distribution method is 

characterised 

points for 

communication. 

d istribu t.ad 

by controlled access 

both 

through 

power 

floors 

and 

are 

and 
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b. The hazard of the raised floor outlet 

10 
a. fixed conduit system 



43 

• 

• 

11 
a. More demand than supply b. Work area, service access noncompatible 



ceilings and can be tapped on grid 

points. 

Sub-floor Cell or Raceway - This 

system consists of 2" 5 11 deep 

parallel raceways which are emhed~ed 

in the floor on four to six foot 

centers. cost of a floor with the 

cell system is about one dollar more 

per square foot 

cells. 

developed 

The system 

to feed 

movable partitions. 

than ~ithout the 

was originally 

services into 

Two variations of the sub-floor 

raceway system exit: single modular 

and bi-modular. The single modular 

system uses two separate raceways to 

carry power and communication wires. 
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(See Figure 12) Th9 bi-modular system 

uses one raceway with a dividing wall 

between the two services. (See Figure 

1 J) 

To access the rac2ways two 

technigues are used. Service -taps are 

built into ~he floor on a grid usually 

ranging from 4' - 6', access is gained 

by removing a plate in ths floor. The 

main problem wi~h tnis technique is 

that the taps begin to control the 

placement of work spaces. Telephones 

and electric cords have to be located 

near the taps so as not to become a 

nuisanc,e and hazard. Also, if the 

single modular system is used, twice 

the number of taps must be provided. 
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12 
a. Single modular sub-floor raceway 

b. Distribution and access of services 



Tnese taps, unless handled well could 

be unsightly. 

The other technique for accessing 

the raceways is to drill a hole 

through the floor into the raceway. 

This method allows the service 

fixtures to be located where they are 

needed. However, the drilling 

operation 

disrupts 

Futhermore, 

$12 to $64 

is noisy, dirty, and 

the routine. 

it may cost ~nywhere from 

to install each service 

fixture depending on cutting method, 

wages and fixture used. Each time the 

office is reorganized new fixtures may 

have to be installed and unused 

fixtures may have to be removed. This 
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presents the problem of covering up 

the remaining hole. 

Raised floor fixtures a.re a 

hazard in this system. Since this is 

a floor system, ~tis susceptable to 

possible water damage should a water 

pipe break and fill the raceway. 

Addition of a power or 

communication sys~em would require 

pulling wires through the raceways, 

again this would he disruptive to the 

office routine. 

Ceiling system - Ceiling d2livery 

methods are used ~here a high rate of 

ch~nge is expected. The services are 

carried in parallel trays 4 1 - 6' 

apart, that either suspend from the 
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ceiling or are above the cailing. The 

s~rvicas are deliver~d to outlets and 

panals througo flexible plastic tubing 

ar floor to ceiling sarvice coluillns. 

syst,~m is 

I lass 

Tha modular cailing 

expensive to install than the 

modul3r floor systam. AJdit.ion of 

wires is accomplished by simply laying 

tha wires in the trays. 

There ara two below ceiling and 

one above ceiling distribation system. 

Trie below ceiling single modular trays 

are accessible anywhere along thEir 

langth by splicing into the wires. 

(S-3e Figure 14) 

The bi-modular trays are 

accessible only at specific pointsr 
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- 6 s on csnt2r-. (See USU3.lly 4 1 

Figuce 14) A major problem with the 

suspended trays is that they exclude 

th~ use of full height partitions. 

The above ceiling single modular 

throu9h system is accessed 

pr2determined penetrations in the 

ceiling. In this system the wire 

carrying tray is out of sight since 

they ace above the sus~end~d ceiling. 

(See Figure 15) 

In all three of those delivery 

methods a technician would have to be 

called in to connect the services. 

Ladders would ba necessa~y to access 

the cailing trays. None of th€se 

methods lend themselves to being 
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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 



installed by the office worKsrs. 

£=Infinite Method 

Two types of distribution systems 

characterised by 

installation points for 

unlimited 

power and 

distribution com:uunication. One 

method is in the floor and is known as 

raised floor or compnter flooring; the 

other method is through the ceiling 

pl~nurn and is known as an integrat~d 

ceiling. 

Raisad Floor - The raised floor 

distribution system 

developed to be 

was originally 

used in computer 
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r 1JOffiS~ (See Fig ur8 16) flaised floor 

syste~s consist of removable panels 

installed on pedestals. These panels 

can be covered in tile or carpet. 

Wires penetrate the panel through 

r8movahle cover plates or specially 

drill-3d ho.les. 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 systems, namely, 

susceptability to water aamage, and 

the hazard of raised floor fixtures. 

Running wires beneath a floor requires 

removal of floor panels anu possible 

moving of funniture, or someone may 
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16 
a. Raised floor - infinite distribution 

b. Plan view - distribution of services 



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 

reg uiri:: replacing the panel or 

patching the hole. 

Integrated Ceiling the 

integrated ceiling is similar to the 

raised floor except ~hat the panels 

ace laid into a suspended c2iling. 

(See Figure 17) services are delivered 

across the ceiling plenum and down 

through tubes connected to the ceiling 

panels, these panels are movable 

anywh2re on the grid. The service 
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columns can be located at aLy Jesired 

point. This type of ceiling, if well 

designed, can handle without conflict 

air supply 

acoustic 

and r~turn, 

speakers, 

communication systems. 

lighting, 

power and 

This system conforms 

space needs not vice versa. 

to wo1:k 

Adding 

wiring into the plenum is a simple 

procedure but requires a technician, 

since ladder access to ceiling is 

required. If a servic2 column is 

removed, the ceiling panel must be 

replaced since it has a hole in it, 

and the color of the new panel may not 

match the old ones. 
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17 b. Plan view- distribution of services 
a. Above ceiling- infinite distribution 



Lighting 

Twenty-five percent of all 

electrical energy consumpLion in this 

country goes toward lig~ting. By 

1980, this figure is expected to be 

equi val en t to 2. .. !-lf15 rnilliQI!. barrels of 

gil daJ:1.Y~~= Twenty-fi_y~ to si.!_1.Y 

EQ££~~! of lhs £OOling load of ~n 

gfficg building l~ Qirec111 

a ttri bu ta bl.e to the heat £.£2.1 ucgg_ J:u'. 

the li.1.hting: ~stem.2• 

Light is the media by which we 

attain most of our information. As 

important as good lighting is, its 

uses are often given too little 

consideration in d9sign of buildings. 
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This is especially true of offices. 

It would be safe to say that the 

majority of offices are lighted by a 

single system of flour~scent tubes 

located at the c2ilin9. Is this 

adequate? The answer is 'no•. A 

typist may need high intensity 

lighting on a letter she is typing; a 

draftsman may need high intensity 

light on a particular detail that he 

is trying to draw. A~ operator at a 

compu~er console may require a low 

light leval on a video scrsen and a 

higher light level on the console 

keys; only gen~ral lighting may be 

necessary on the 

surface and finally, 

adjacent writing 

the plant beside 



her desk needs a very high· 

illumination level. There is no 

shortage to high intensity, spot and 

flood lightiny, fluo~escent and 

incandescent lighting are available in 

an array of shad2s and colo~s. 

Following are descriptions of the 

two most common lighting techniques -

fluorescent ceiling and task lighting 

uni ts. 

! = Fl~orescent Ceiling SY§tem 

Most offices are lighted by 

fluor~scent ceiling fixtures; they are 

less expensive to run and maintain 
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than incandescent and they generate 

more foot 

incandescent. 

therefore 

candl,2s per watt than 

·rhey last longer: 

requiring fE:wer 

replacements. They burn cooler and 

create a lighter cooling load on the 

air conditioning system. However, a 

fluorescent 

enough to 

ceiling 

meet 

is not 

all 

flexible 

lighting 

situations, and if used 2xclusively, 

this savings in money must b~ weighted 

against the reduced efficiency of 

office workers, each earning anywhere 

fr-om twenty-five to over one-hundred 

dollars per day. 

There are three techniques for 

installing fluorescent lighting: 



recessed, flush and suspenJed. (See 

Pigu:c-s 18, A., B, C) Rece.ssed lighting 

is often used in integrated C8ilingsr 

flush lighting is most often found in 

suspended 

lighting 

ceilings. 

fixtures ar-2 

Suspended 

usually 

installed where susp2nded csilings are 

not used, 

ceilings, 

(i.a. - concreate cofter 

plaster ceilings, concrete 

Fixtures slab or concrete T•s, etc.). 

nocmally consist of one, two or fouc 

tube3, and la:cger units may contain as 

many as eiqht or sixteen. Most 

fixtures use four foot tubes; eight 

foot tubes are the second most 

popular. 

Fixtures are usually wired 
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together in banks; if only one person 

is working, energy is wasted, si~ce an 

entire bank must be cut on. Hauserman 

Incorporated has a switchin~ hook-up 

,that allows only a few luminaries to 

be switched on; however, maintainance 

personnel would have to be called in 

to do any rewiring. Offices with this 

· type of lighting arc usually 

characterised by a dulling visual 

sameness, there exist no variety nor 

differentiation. 

These units are usually small 18" I, 
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18 
a. flush fluorescent lighting b. suspended fluorescent lighting 
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/ 

c. recessed lighting 



or 24" fluorescent tubes that attach 

to a worK unit and are divided into 

two categories, movable and 

non-movable. 

Being within 

tubes can 

f' i g u re 1 8 D i-~ E) 

reach of the 

be easily 

us2r, the 

changed. 

Individual units can be cut on and off 

by the workers. Shadows cast by 

cabinats and shelves are eliminated. 

The non-movable type were 

developed for attachment to landscape 

office panels. They usually are 

located below overhead storage 

cabinets and 

specific need. 

may not 

Sometimes 

always meet 

it would be 

necessary to have the light closer to 

I the work area than these fixtures 
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could allow. These units attach to 

the panel system and are restricted in 

their placement. A typing return 

without a backing panel would have 

nothing to attach the fixtare to. The 

latest development in 

lighting is by J. 

nonruovable task 

G. Furniture 

Company. 

built-in 

They sell a worksp~ce with a 

72" or 

prov idf:S both 

ambient light 

96" fixture that 

task lighting 

reflected from 

and 

the 

ceiling. No ceiling fixtures are 

necessary. 

Movable task units are the every 

day desk lamps that either set on the 

work surface or are clampad to the 

edge. They are either incandescent, 
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d. task lighting e. task and ambient lighting 

Lighting techniques 



I 
j fluorescent or both. Th2y have the 

ability to be positioned where nsedea 

at correct height and angle. Their 

only drawback is that they may take up 

needed space on the desk top. 

Three types of furnituce systems 

are used in open plan offices: 

unitary (separate incii vid ual 

components), panel, and sto~age wall. 

Within each type there ar~ many 
I 
t variations because there are many 

manufacturers. Soma furniture system 

I don't fit well in to any category as 

I 
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they employ elements of all three. 

Independant equipment operations 

I is the most 

t the unitary 

notable charact~ristic of 

system. (See Figure 19} 

Work surfaces, storage files and 

visual screens are loosely integrated 

for ir,creased flexibility. Work 

surfaces are kept light by mounting 

them on tubular steel frames so that 

they can be easily rnovej anout by the 

workers. Storage drawers and file 

units are often mounted on casters 

for easy mobility. Acoustical visual 
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19 The unitary system 



screens may double as display areas 

(tack boards, charts, chalk boards) 

but are not intended as panel mounted 

storag.e ar2:as. The purpose of the 

screens is controlling sight lines, 

creating privacy and absorbing sound. 

The OES (Open Equipment System) by 

Designcraft is one of the better 

unitary systams available. 

Three weaknesses characterize the 

uni 1:a ry systems. Lack of variety in 

components; organizational needs may 

arise that the system may not be able 

to respond to. Considaration for 

integration of electrical, 

communication, or lighting sub-systems 

is limited. The system relies on 
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existing in 

system.3 do 

place services. Unitary 

not take advantage of 

vectical space. 

Attachment of storage elements, I 

lighting, wice runs, work. snrface-s.and-

display areas to vectical pan8ls is 

the theme of tha system. (See Figure 

20) The ver-tical panels c1.re the 

skeleton onto which the other elements 

are Most manufacturers offer 

two or three heights of panels in 

numerous widths. Many manufacturers 

also make full height, floor to 



ceiling panels to crea.te complete 

privacy. There is little 

compatibility between the components 

of different manufacturers; either due 

to patent protection or an attempt by 

the manufacturers to lock a client 

into 3. system. Service columns supply 

power, communication, and light 

switches are standard 2quipment in 

many systems. Power and communication 

can be fed into the panels through 

floor distribution systems or through 

flexible tubing rrom the ceiling. All 

thes~ electrical systems require a 

technician for installation. 

Storage elements are supplied in 

the form of storage cabinets, drawers, 
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tub files, and sh~lviag; 

attach to the panels. 

One of the best 

opportunities for the 

a.11 of which 

employ:n<cnt 

wheelchair 

handicapped is in the office. The 

panel mounted work surfac2s can bs 

installed at the correct height for 

the arms of the wheelchair to cl~ar 

underneath. However, the free 

standing work surfaces are all too 

low. This is an even gr2ater problem 

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 best. Tha panel is also 
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20 The Rat's Maze 
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one of its conceptual flaws in that it 

reduces person to person cornmunciation 

in the office. The original 2uropean 

office landscape concept behind the 

panel was to define groups and create 

privacy where nec.::ssary. In 

American versions, by tying panel and 

storage components to g,~t her, tne 

placement of panels is no longer 

governed by visual criteria but by 

storage and access to the storage. 

Visual preferencas and storage may 

conflict. The t2ndency then is to 

turn offices into rat like maz.:c.s. 

(See Figure 20) It's guite ironic 

ceally, the original landscaping 

concept was supposed to open up the 
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office. 

lack of 

It was criticized for its 

storage provisions. The 

!~~!:.:i2an versions solve the storage by 

recognizing the valu~ 

space, but ggst!:oyed 

of vertical 

the 21;:iginal 

£Q!l~f!.i of o,eenness and communication. 

The OIS (Office Interior System) 

by Ha us-arman, 

Haworth, the 

the 

ASD 

Uni-group 

syst~m 

by 

by 

Westinghouse, and the Action office by 

Herman Miller are examples of the 

better panel systems available. 

C = Rall ~ystems 

stacking of individual storage 

r 



elements creating walls is the core of 

tnis system. (See Figure 21} Numerous 

modular storage components containing 

various files, drawers, C3binets, and 

communication equipillent may be stacked 

as high as seven and a half feet in 

some systems. One end of a work 

surface may attach to the storage wall 

or it may be free st3nding. The 

storage boxes are mounted on a base 

which can hide electrical outlets 

beneath it. The total unit would be 

more flexible if casters were attached 

to the bases. That way the entire 

unit could be rolled around in a 

reorganization avoiding unstacking and 

restaclcing. The buildiiig block 

68 

concept suffers a major dra~back in 

its dpplication. The individual 

storage units can O!lly s".=rvic~ one 

side of the wall at a time, the 

problams bE:gin when two people on 

opposite sides of the wall need a 

cabinet in the same place. 

The Conweb Concept and the REff 

Environment 4000 and 5000 are two 

storage wall systems. 



21 wall system Storage 
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"We have today a consansus on the need 
to get the most of any investment in a 
new office building and all operating 
expenses connected with it. Designing 
beautiful facades, impressiv2 entrance 
halls, and luKurious executive suites 
is no~ enough... The Quickborner 
Team•s professed aim is to plan office 
buildings which not only me~t fully 
the requirements of office proc81nres, 
but also environmental and 
"work-needs" of the offic~ personnel -
not only for today, but for the entire 
life span of the building." 
The Quickborner Team 



CHAPTER 4 

AN ADAPTABLE OFFICE SYSTEM 

This chapter presents a user 

oriented hardware system for a 

changing office Bnvironment. 

Flexibility-adaptability are the key I 
~ords of the system. All component 

elements can be quickly ar.d easily 

l!lOVE:d. The system was designed to be 

operationally 

minimum of tools to assemble it (one 

allen wrench) and be .:it!:1.in the 

capabilities of an 

worker to operate. 

av-2ra9e office 

Keeping in mind 
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both dimensional and ~ei~ht factors, 

all components have been scaled tc be 

handl2d by a single individual. 

Power and Communication -----

This s~ction gives a description 

of the an c1 communica.:.ion 

distribution devices. if OW the 

equipment works and hJR ~o install it 

is covered. Although power and 

communication services are provided 

through tha same devices they will he 

explained separately. 

tlectrical power, both 120 vol~s 

and 220 volts, is distributed \. 



tnr0u1hout the office via parallel 

c~il ing tracks. 

-:rac·K is 1 3/8" wid8 anJ 2 1/8" in 

depth. It is IBade from extruded 

anodized 

electrical 

aluminum. 

conducting 

The copper 

strips are 

protected from the housing by PVC 

(polyvinyl chloride) insulation. (See 

Figure 23) The tracks can be three to 

four feet on center and may be part of 

a sus2end~d ceiling. (Se2 Figure 22) 

The power 1s brought down from the 

cailing through a floor to ceiling 

service column that plugs into the 

track. 'f he s er vice col u m n 1. s 2 1 / 8 " 

in diameter and mad~ from extruded 

anodized a.lumi num tubing. Thirty 
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inches from the base of th8 service 

columil is located the outlets for 120 

volts ( 2) , 220 volts (1}, and a 

co-axial communications socket. 

The head end of the service 

column contaizis the electrical 

contacts thdt ~ngag~ the electrical 

strips in the track. The upp~r t WO 

contacts carry 220 volts and the lower 

contacts carry the 120 volts line. 

When not in use the contacts are 

recessed into the h~dd of the service 

column. They are ~ade to protrude 

when the lower portion or the service 

column is rotated one turn. (See 

Figure 25) The service column can be 

plugged into the track anywhere along \, 
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Zone serviced--- Zone serviced--

22 
Service track distribution 

a. 3 foot parallel b. 4 foot parallel 
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TRACK HOUSING-------------... 

COMMUNICATION SLEEVE--------. 

220 VOLT CONTACT----------.. 

PVC INSULATION---------.. 

i20 VOLT CONTACT----------.. 

CO-AXIAL CONNECTION 

VOLT CONTACT 

VOLT CONTACT 

SECURING ROLLERS 

+ttt--------COLUMN 

23 Service column, trackdetails 
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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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a. insert b. 180 ° rotation c. 340° rotation 

25 installation of service column 



its length. Installation of the 

column for electrical power only is 

accomplished in 

Figure 24) 

four St•?ps. (See 

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 sacond half of the turn will cause 

the electrical contacts of tne service 

column to engage 

in the track. 

the electrical leads 

3. Make sure the service column 

is vertically aligned and then engage 

the spring loaded base. 

4. Plug in the power consuming 
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equipment. 

To remove the servica column just 

follow the steps in r~verse order. 

This section specifically 

concerns communications and is divided 

into three parts The first part 

explains how the broadband cable works 

and list its capabilities. The s~cond 

part describes the distribution 

hardware and the third explains how to 

install it. 

The broadband com:nunication 

system is a mass distribution network 

employing only one cable for carrying 

all signals. The system also uses a 

series of amplifiers, a frequency 

multiplexer, and signal spli~ters. \ 



(See Figure 26) It is very similar to 

the cable television systems now in 

use throughout the country. 

Co-axial cable has a very wid~ 

frequ,~ncy 

hertz. 

capacity, 1 300,000,000 

Each communication device 

plugged in to the ca~le uses only a 

small specific portion of the total 

bandwid_th and no two communication 

devices use the same bandwidth. (See 

Pigur~ 27) A telephone uses only about 

3,000 hertz; a 1 - JU0,000,000 hertz 

system could handle upwards of 100,000 

telephones. Signals are sent 

throughout the cable network to the 

communication devices after being 

processed by a frequency multiplexer 
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which modulates the siynal to the 

bandwidth that the device is seL up to 

receive. Example: A tel~phone call 

from bandwidth •a• is modulate1 by the 

multiplexer to bandwidth 'b' which can 

only be pickad-up by telephone 'b'. 

Signals traveling from telephon2 I b I 

are processed through the multiplexer 

and modulated onto bandwidth •a•. 
The broad band 

system has three major: 

1. It uses only 

carry all signals. 

communication 

benefits. 

one cable to 

If a new 

information system needs to 

to the building, there's no 

be added 

problEm. 

The computer would 

!H~w device with 

simply assign each 

a bandwidth.. A 
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camera 

2 7 Example of frequency distribution and capabilities 

of broadband communication system 
telephone 



receiving-demodulation mechanism would 

bG attached to th8 d0vice and th~ 

dsvic2 would be _immediately op~rable. 

No new wires would have to be rue. 

2. The syst,~m can can::y the 

signals from dozens o.:t differ2nt 

information syst.ems: t:.el2phones, 

intercoms, closad circuit t~levision, 

thermostats, burglar alarms, etc. 

(See figure 27) Information systems 

can b~ added or taken away at anytime. 

3. any comrnunicat:.ion device can 

be moved at anytime. Just unplug the 

d8vic~ from the service column, carry 

it to another locati~n, plug it in to 

the nearest service column and it is 

immediately operabl2. There is no 
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longer any need to Cdll a t~chnician. 

co-axial cables 
[ 
!distributed in the plenum above th2 I 

I 
Th,.:, ca bli; I 

' 

C9iling. (S-2e Figure 23) 

uses two conductors, a copper wire 

couduc~or at the center cov-2red by 

insulation and a foil conductor that 

covers that. .Ii layer of insulation 

.COV;':rS ths foil. Ths cable is 

' 

connected to a take up r~el located at 

the end of a ceiling t.:r::ack, 

dispences cable to a communication 

sleev2 which slid-2s along the inside 

of the tr-ack. The reel maintains a 

constant tension on tne cable to take 

!up any slack. The communication 

sleeve is made from PVC and contains \ 
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28 Ceiling plenum co-a 



! the 
i 

ma.le plug that receives the head 
J 
' 1 end i of the service column. Also 

within the sleavg is a 70 ohm resistor 

that automatically 2ngag2s w her: a 

service column is not plugged into it. 

This is done co maintain the strength 

of th2 signal. At the top of the 

service column is tne. threaded female 

sock9t piece. The male plug and the 

female socket are secured by one 

revolution of the service column. 

Connecting the communication 

system is similar to connecting the 

power. 

1. Place the end of tne service 

column into the communication socket 

that is located in the track. 
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2. Turn the column one-half 

revolution. This will secure the 

column. 

3. Slide the servic~ colurn~ to 

its desired location. 

4. Turn tha service column the 

final one-half revolu~ion. This will 

complete the connection of the co-ax 

cables. 

base. 

5. 

,.. 
o. 

Engage th-2 spring loaded 

Plug in communication nevice. 

Furnishing§. 

The furniture system is composed 



of tubes and panels. The tubes are 

used to erect a framework, into which 

the pan~ls can be inset. {See Figure 

29) This method allows th-3 individual 

to form his or her work environment 

the way they want it. Thi~ ds9ree of 

closure can be controllei, having ths 

option of complete visual openness or 

visual privacy. 

Work spaces can be tailored to 

the individual person. Tall people 

can have high worK surfaces and high 

storage elemants; short people can 

keep these elements low. An 

individual in a whe2lchair can keep 

file drawers raised above the floor 

and work surface can be placed high 
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enough so 

wheelchair 

that the arms of the 

will clear underneath; 

while overhead storage el~m~nts can be 

kept low within easy reach. 

The tubes are ~ade from extruded 

anodized aluminum which are cut to 

For this study s~vsn l~ngths 

of tubes plus one socket piece have 

been used. (See Figure 30) At the End 

of each tube is a worm gear locking 

mechanism for securing tub~ to tube. 

(See Figure 31) Retracta bl'= cl a.s ping 

hooks penetrate the sides of the tube 

and tightly secure the two tubes 

to9ether. (See Figure 3 2) The on 1 y 

tool needed to attach the tubes 

together is an allen ~rench. 
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a. tube detail 

29 b. tube connector 
Organization of elements c. pan•I connector detail 



1.25" 

6" r a 

13.4" 

16.6" 

24" 

30.5" 

37" 

64.6" 

30 Tube sizes 
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31 
Detail of tube - end connector 
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a. position tubes 
c. move tubes into place 

b. extend clamps 
d. retract clamps 

32 Tube connection procedure 



Eleven panel sizes w2r2 used for 

this study, corresFondinq to 

particular pa per sizes and 

anthropometric data. {See Figures 3 3 

and 34) The largest panel is 37 inches 

.square: sizes larger would be too 

cumbersome for ons person to easily 

manage. Surfaces larger than this can 

be marle by combining multiple panels 

and tubes. The panels are attached to 

the tubes with the 

connection device as 

{See Figure 29) 

typ& 

used in the 

One sLle of 

the panel can be used as a ~ark 

surface while the other absorbs sound. 

The panels are of sandwich type 

construction at 3/4" thick. The core 

93 
I 

I . 
! 
is d 5/8 11 thick aluminum grid frame 

with cells 4" square. 

fillAd in with 5/i.3" 

acoustical fiberglass. 

'l'n8 cells are 

thick rigid 

One side of 

the frame is coverej with.24 gauge 

cold rolled steel, the otherside is 

co verc~d with 20 <]dUge cold rollsd 

steE!l that is perforated. with holes. 

the perforated side l.S then fabric 

·covered. An NilC (noise reduction 

coefficient) of .40 could be expected. 

{See Figure 35) 

Accessory eguipm2nt is provided 

in the form of plastic tube ends, 

!coasters, door swing limiters, tube 

end levelers and hingesa The hinges 

can be attached to either tubes or 
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16.6 • • • 
13A .. • • 

6 • • ,0 " 11'1 ""' 'It -0 • M 0 N cw; 
-0 (") .... 

33 
.Available panel sizes 

'9' Composite panel sizes 



34 a. panel sizes nominal 



b. panel sizes nominal 
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A COLO ROLLED STEEL 

B ALUMINUM FRAME 
C FIBERGLASS INSULATION 
D PERfORATE0 COLD ROLLED 

E FABRIC 

35 
Panal construction 



panels. (See Figure 36, 37 and 38) 

The drawers are composed of thre~ 

main elements: a variable attaching 

mech3.nism, box and the drawer 

insert. (See Figure 40) The box 

element can be secured on top of a 

tube or fliped over and suspend2d from 

below. (See Figures 41 and 4 2) The 

drawer glides will function in either 

orientation. Three sizes of drawer 

inserts are provided, two box di:a wers 

at three and five inches d2ep, plus a 

file drawer. When a box is secured in 

the suspended position, additional 

boxes can be suspended from it. 
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b. Panel-hinge-tube connection 

36 
a. Hinge 

c. Panel- hinge - panel connection 



37 
a. hinge rotation 

re 
~::; ~.-:, ···. cttir 
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b. section of hinge showing damping mechanism 

c. panel- hinge connection 
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38 
Accessories 
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c. 

b. 39 
a. Component cabinet 

b. Component shelf 

c. Detail of door swing limiter 
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10" 40 
a.Drawer sizes b. Drawer installation 
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pmel 

panel 

41 
Panel- Draw er Interaction 
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a. Suspended drawer organization 

42 
b. Suspended drawer 
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43 
Furniture organization for a person 5 1-0 II tall 
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44 
Furniture organization for a person 6' " -6 tall 
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45 
Furniture organization for a wheelchair bound person 
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46 Typical application 
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48 Office application 
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Lig~_ti.!l.9. 

The lighting reguiremants of an 

0£fic2 are varied and therefore 

require addptable types ot lighting 

to sati3fy the ~iffsrent situations. 

This new system uses thre~ main types 

of lighting. 

This type of lighting is good at 

providing ambient light. The system 

has been changed to give the people 

that work immedia.cely beneath thE:se " 



lights greater control over their 

operation. 

incorporated 

allows 

individually 

The fixtures have been 

with a switch 

luminair':; 

controlled 

to 

by 

which 

be 

t.he 

wo::kers. There are two types of 

switches that can be utilizsd. 

Infrar2d switch - An el~ctronic 

switching relay is plac~d in each 

fixture. (See Figure 49) This switch 

is actuated by a photocell that is 

energized by an infrared light beam. 

This trips the relay to close the 

circuit on the luminaire. The 

infrared light beam, operated by the 

worker, is generated by a partabl~ 

instrument much like an el2ctronic 
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flash unit; it uses nicad rechargeable 

batter:ies. {See Figure 51) The light 

beam is produced by 

which has a large 

a xexon 

portion 

fla . .shtube 

of its 

spectrum in the infrared r~gion .7 -

1. 0 microns. {See Figure 50) to 

obtain a high intensity signal, the 

lamp is pulsed much liks a 

photographic electronic flash. Any 

visible light is filtered out by a 

Wratten number 88 A gelatin filter. 

The beam is narrowly collimat9d so 

that only on2 light fixture is 

activated at a time. The electronic 

switch is so designed so as not to be 

affected by the infrared light that 

exist in the space. The threshold of 
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49 Circuit diagram for infrared switch 
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51 
Operation of infrared switch 



the switch is set high enough so that 

existing luminaires can not activate 

the photocell. 

Broadband switch - A second way 

of controlling individual luminaires 

1sould be through the broadband 

communication system. Each luminaire 

would have an individual code number 

displayed on it. Using a calculator 

or telephone or any kind of 

information sending device that is 

connected to the computer via the 

broadband system, a command could be 

sent to the computer 

the switches that 

particular luminaire. 

to open or close 

control that 

The computer 

could control the luminaires through a 
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central switcnbox or at sach 

individual luminaire. 

B - Ceiling TracK Lighting 

Track lignting unir.s can be 

plugged into the power-communication 

service tracks in the ceiling. They 

can be used to provide ambient or spot 

lighting. The luminaires are a 

•goose• neck type with the neck being 

about three feet in length. The units 

are reachable from the floor by the 

offic-2 

r-emoval 

workers. 

of the 

Installatio;i 

luminaires 

and 

is 

accomplished in the sam~ fashion as 
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52 Typical lighting application 
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service columns, by turning the 

goose neck one rotation. (Se2 Figure 

53) These units can also be equiped 

vith the broadband 

switching 

control. 

r.iecha.nisrns 

infrared 

for remote 

Since track lighting is so 

flexible it has been inte')rated into 

the furniture system. (S~<.c; figure 53) 

The tracks can attach to the furniture 

tubes. They use the same attaching 

mechanism as the hinge. Luminaires, 

both incandescent and flouresc~nt, can 
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be plugged in and positioned anywhEre 

over a work surfac2. AJditionallyF 

this type of arrangement can also be 

used in display 

Figur,~ 47) 

techni'.1u2s. (See 

The systems developed in this 

the sis are exarn2les of 

brin9ing flexibility to the 

wa.ys 

~..,-
0 I:-'- .l.Ce. 

of 

A 

flexible-adaptable office c~n bstter 

cope with the future change~ that will 

be d•~manded. These systems r2present 

a user framework that can expand, 

contract, and reorganize to answer the 
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53 
Track lighting - task and flood application 



worker's individual needs. 

These systems were design~d to 

encourage the user to become more 

involvej with his or her environment. 

Hopefully, the ex per ien tia 1 

involvement gained in using these 

systems will be utilized beyond the 

confines of the office. People will 

become aware on a personal level of 

the effect that their environment has 

on them and tha influence that they 

can have on their environment. 

As all human environmental 

systems are being affected by ever 

increasing change adiptability will 

become more and more important as we 

try to respond to these r~arrangements 
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in our lives, and. the physical 

environ~ental systems must be made 

cesponsive to these rearrangements. 

They should not frustrate us and force 

us into ~oles we would not otherwise 

choose but they should h~lp us in 

living our lives as we want. 



c:::J 

c:::::J 

"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 
workers in the core office pools are 
letting us knov something is wrong 
through a masterful display of 
disinterest." 
Forrest Wilson, Editor - "Progressive 
Architecture" 



APPENDIX I 

PSYCHOLOGY OF CHANGE AND THE OFFICE 

WOHKER 

Change is occurring faster every 

day. An office must be able to 

respond to this guicKening pace if it 

wants to remain healthy and viable. A 

continuous response must b~ elicited 

from the people who are in the best 

position to observe and initiate this 

the offic-2 workf::rs response 

themselves. Outside changa agents are 

too intermittent, too slow, too 

inaccurata to deal with the probl~ms 

I 
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effectively. Office worKers must be 

tr-ained to initiate r2spo~1se to 

change; and th2refor2, nr~-sd to be 

shown what psychological cn0cks may be 

hindering -::hem; and given ways of 

maeting and solving these hindera~ces. 

The response to change must occur 

rapidly and continuously; therefore, 

who originates this response to change 

must be re-evaluated. It is normal 

that when a company wants to 

reorganize, it contacts a planning 

firm that will wake recommendations 

about what should be dons. They come. 

in and examine, and qu2::,tion, they 

analyze, they compute, c:h':' y finally 

write a prescription of what should bs 



done. Completing their work, they are 

not seen again until aLother major 

reorganization is necessary. 

kind of planning is out .1~1.§.Q.:.. Before 

the recommendations can be implemented 

they are obsolete. There is ~oo much 

time lag involved when cha.nqe is 

prescribed from such a remote source. 

fr.2.!!! 

_!it.hi!! the o.£.ganizationL the otfice 

body must become aware of its own 

internal functioning. Er:iployees at 

all levels, down to the lowest level 

otfice clerk must learn why change 

should take place and how to do it. 

The people that work in the office 

every day, the ones that know most 
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about it, 

control it; 

should be th~ ones that 

not soma consultant that 

wight be called upon every five or ten 

~h.Y w or re er s .QQ.!1~1 In i ti a t e £1£ n q e =. 1 L! 

If the workers are to initiate 

the response to chang2, then tne 

forces that inhibit this r~sponse must 

be identifi~d, explained and ovarcome. 

Fred Steele, of the Depa~tment of 

Ari min istra ti ve Science at Yale 

.Unive~sity, has compiled a list of 

reasons as to why problem solving 
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about space does not occur regularly 

by workers. He offers some 

I f suggestions and insiqhts anout how the 

situa~ion may be alt~red. Forc,3s that 

tend to keep offices in a fix~l state 

fall into two ca t'2gor i•3s, 

characteristics of tne individual, and 

characteristics of the social 

setting.26 

1. Personality traits - might 

produce an individual who basically 

t::1.kes a non-problem solving stance 

toward his environment. Th-3y a re 

! passively i.r1flu-2nced 
C 

hy world. 
; 
t • • [rather tnan oroactive toward changing 
f 
' 
r it. A program that offers thEse 
I 
r people some expsr:ience of 

psychological success, something that 

is direct, thus observable, may build 

their competence for ma~agin3 their 

environment. 

2. Non-awareness Lack of 

awareness of • ones experienc.,,s can 

block problem solving. p-2ople 

are not aware of how they feel or 

expe~ience a situation. They think in 

cerms of how they will de3cribe the 

situation later, but are not on an 

experiential level in real time. An 

illustrative example is a visitor in a 



foreign land with a camera, he is in 

more contact with his cam~ra, an1 what 

he is planning to show the neighbors 

when he goes home, 

actual unkr.own 

than he is with the 

pL1ce that h.;:, is 

visiting. An office worke~, not in 

contact with his environment, cannot 

better. 

to change • +-i ._, for tho. 

Several people such as Perls, 

Hefferline, Goodman, and Schutz hav2 

developed experience based training 

methods to re-connec~ people to their 

environment. 

3. Non-realization- Those people 

that are aware of their ~xperiences, 

often have difficulty r~alizing the 

spatial influences that cause these 

I 
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It's analogous to a fish in 

Wdter, tha environment is all around 

but the fish can't it. 

Consciousness e x:panding cxp?rienc-2:s 

(light shows, drugs, ha?penings, sound 

and tne like) that are occuring today 

may be a start toward the r~cagnition 

of t.he sensory effects of the 

environment on people. 

4. Non-understanding - A space 

can ba extremely flexible; how~ver, if 

a person doesn't understand 

technology for changing lt., h,3 

often disassociate himself from 

the 

will 

the 

p~oblem and leave it to th2 'experts•. 

I Th~se expert:s will 

the problam as well as the 

probably not grasp 

u::::;er, any 



t 
' 

change initiated by the expert will 

probably be insufficient. A 'how to 

do it' booklet should be provided with 

a spaca to educate the worker on the 

operational h . mec.,a n1.sms of his 

environment. 

5. Undefined priorities - A 

fifth individual characteristic is 

that people sometimes na. ve a lo\:l 

awareness or lack of priority about 

what they want or what they ar~ trying 

to do. Deriving an 

setting then is difficult. 

appropriate 

Practice 

at making choices, specifying goals, 

and elaborating on the environment may 

firm up their priorities. Often the 

problem cause may be a vocabulary 
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deficiency. How does on2 elaborate 

about ~is environment if he doesn't 

know the language. 

6. Motivation - !-lotivational 

factors may checK sp1tial improvement. 

A person ~ho feels of little worth may 

extend this 

environment. He 

feeling 

may not 

to his 

try to 

improve his setting because he feels 

that he doesn't deserve any better. A 

transactional analyst would recognize 

this behavior as au ongoing proc~ss of 

playing out one's I life script'. I'o 

overcome the script, the person's low 

sense of selfworth must be overcome 

first. His self imaga might improve 

by having him altar his environment \ 



I 
r himself, not have it irnpo.seJ. on him by 

a source he may interpret as superior. 

7. Chan1s seen as unn~c2ssary -

Another motivational factor concerns 

itself with a person's f P-el ing about 

whether a space •needs' to be changed. 

The functions being carried out may be 

deemed so important, that the impact 

of the space is perceived as having 

only miuiillal effects. A way to check 

simply asking the set tin,J is by 

oneself "is the setting right?", 

often, though the answer b2 "no", wt.en 

contemplating changing the setting, I 
the resignation "it's not worth the 

effort" follows and rrothing happens. 

When a person says this he may be 
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ju3ti fied in nis daclara~ion. 

· reorganizatio:1 of a spac•c:: mc.y b-? 

excae<lingly time con s u :u in ; , 

consuming, and 

to un'.ierr.a.Ke. 

just a plain h?adache 

Ii the 

mo:.:-e flexible:, quick :o pLrn and. 

initiat.2 actio:1, in3tead of sayir;:;, 

"it's not. worth n:a y 

instead be 

that table over hgre, a:1Q cu:. that 

light out over t.her(3, •••• , i::h,;re now, 

that's a lot better." 

B. Problem solving ability - An 

individual (or qroup) may lack '3.bility 

at problem solving. This i,:; JrotJably 

, not a 

I the r2sult 

reflection of 

of a process of beitg 



! locked I into a particular set of 

I 
r 
t 

a ssum pt ions which may limit 

quality sulutions. On going 

training ssssions could he s~Lu~ to 

get rid of thase assumptions. Gy 

moving objects around l:1 the 

environment, p:1.r.:icularly i:.o ausurd 

nonsense places, th2 wor~3r bscorues 

acutely aware of ttieir cff~ct and 

quickly 

solutions. 

tunes in on a 1 t '" r native 

9. Fear of failure - The final 

individual factor which affects many 

people, is the f2ar of failure. 

People often feel that :l.IlY chang-2s 

they may initiate are irr~v~rsible, 

that change must be pe~f~ct. r~, this 
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country SUCCE:SS is highly priz~d; as 

II w i D li i n g i s n ' t 

everything, its the only thiLJ. 11 Mauy 

peoEJle do not wish to accept 

responsibility for failur~3 t~at may 

occur. The premiss tha~ a solution 

must be perfect must be th.:-ow11 out. 

Instead, change must be s2en as a 

learning process that nev~r ends. 

1 O. Group norms - Tits social 

clima t-2 of an orgauiza tio:::i is :.isuall y 

gui t•:; clear. Groups norms mcty operate 

to limit any kind of suggested action 

I 



by a group. St1gg2stion3 for- change 

may be viewed as a power play for 

leadership. 

suygestions, 

People who make 

op2n themselves up for 

mocking or a put down, the result 

baing an end to constructive id~as for 

cha age. The power to change ~igrates 

to the hands of the upper echelon 

p-2rsonnel, who may not know that 

change is necessary •_Jr may not 

understand the situation becaus2 they 

are too remote from the scene. These 

und2rstood rules of what can and can't 

be discussed, of who can and can't 

initiate change n2ed to be exposed and 

abandoned. 

1 1 • Goal disagreemabt - If a 
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group disagrees over its Joals thGn an 

idea concerning an appropriata setting 

will also arouse conflict in the 

group. The inertia of the status quo 

will work to maintain tn~ existing 

enviconment. 

tlr. Lincoln said that a house 

divided can not stand. If that he 

true, then the organization had better 

clarify and firm up its goals and 

intentions to achiev'2 a more 

harmonious operation. The alternative 

of constant bickering will lead to 

peril. IBM is an example ot a company 

tha knows its goals and its area of 

concern - information proc~ssing. 

12. Territoriality - the concept 



j 
I 

of territoriality cdn innitit change. 

Seeing necessary change o~ someone 

elses •~urf', people are reluctant to 

call attenti0n to 

they have no direct fuc1ctior.al 

relationship with that Sl:d.C3, that 

th~y would be ov12rsteppi:-1g the-i r 

authority by offering their 3pinion. 

They see themselves as outsiders, 2v2n 

though the space may have some 

influence over them. A wc1y out of 

this block would be to fos~sr a closer 

group climate to enlarge the territory 

to include 8Veryone. 

13. Illogical rules - Illogical 

rules governing a space may li~it its 

flexibility. Rules may label certain 
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spaces as off limits 

functions or personn~l. 

'clean desk 

executives, results 

to particular 

':''.1::.- notion of 

syndrome• for 

in sguirr-eling 

away paper and ta king work home. 

Ideas that occur at home do not have 

the b~nefit of immediate Ji3cussion 

with other Personnel. A muv1.":: 011ce 

satirized this notioar ev3ry Friday, 

one up and coming axecutive, would 

gather tog~ther all the unfinished 

~ork on his desk, place it in a large 

envelop and mail it to himself; 

leaving his desk clean at days end, 

thus impressing his superiors. Come 

Monday morning all his unfinished work 

would be delivered to his d~sk by the 



mail cleric. 

Thase rules or noLms should be 

studi 2d and questioned any 

practical value. If they p~ovg to be 

groundless then out they g~. 

14. we-they sy~drom~ - Lastly, 

tne Jegree to which a b~dy of people 

perceive themsglves as a group may 

how 2ffective they are at 

concerted change. A person can work 

among other people but unl~ss he feels 

them the mechanisms ~or group 

action may not exist. Most working 

situations do foster a s~nse of 

groupness by their common goals and 

problems. If a collectivity, not a 

group, does 8Xist, 
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1cohssiven~ss can b 0 estaolished by 

introducing an artificial diversion to 

1bind the personnel together. In other 

words provide wo::lc3rs with 

something in coillmon, mayb"=' a dart 

board or the lunchtime cara game. 

Even when these blocks to change 

are ovarcome the organiz<ltion and 

manag~rnent of the office :n:ist be 

conducive to receiving n,~w ideas. 

People saould not be treated as, nor 

should they thi~k of th~ms2lves as, 

mere raplaceaole cogs in a m~chine. 



They need to Know their importance to 

the eiltire functioninj family. An old 

in office here 
r I called theory IX I , is now beir:g 

replaced by theory 'Y', that treats 

people more like human beings.2 7 

THEORY 'X' 

1. "People hat~ work" 
! 2. 11 They have to be driven and 

threat~ned with puuishment to get them 
to work toward orga~izational 
obj2ctives. 11 

3. "They like security, aren't 
ambitious, want to be told what to do, 
dislike responsibility." 

THEORY 'Y' 

1. "People don't ha.te wo.rk 11 It's as 
natural as work or play. 
2. "They don't have to be fo:cced or 
thredtened. If they commie th2mselver 
to mutual objective, thsy'll drive 
themselves more effectively than 
anyone else can drive th-2m." 
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3. Ambition, resourcefulness, 
curiosity, imagination, and an 

I interest in shouldering responsibility I can't be assigned to a;,yone; these 
qualities start inside a person. 
People need to feel good havina 
don2 a task, that they got sma~ter by 
doing it, and that it 11 makes a 
differ-2nce 11 in some laryer conti?xt. 

This new office 

manag~ment is changing ths climata of 

many organizations. 

1. More Jpen dnd free-flowing 
internal communication about 
organizational objectives. 
2. Incraasaj productivi~y through 
conc~rted group effort on complex 
problems. 
3. Participatory decision-making. 
4. Improved super-subordinate 
celationships. 
5. Integration and improvement of 
corpor~te, technological and social 
objectives. 
6. Enriched job content and 
individual freedom as increasingly 
important motivational factors. 



It needs to be point;:;d out that 

these new pr:-ocedurss ar\=: not a 

necessity for all wo~k situations. 

Old procedures may be working fine; 

what is being stressed here is the 

necessary willingness on the part of 

an ocganization to search for and 

allow better solutions, not 

necessarily 'new' ones. 

Concerning the fourteen forc2s 

that inhibit change, 

that all fourteen 

it is unlikely 

charact~ristics 

exist in any one organ~zation of 

people. It is also felt that there 

no need to solve individually each of 

these forces. It would be 

hypocritical to talk about in1ividual 

fl 

I 

uniqueness on one ' ., n.an '-1 and then 

attempt to force these peo2le into a 

strict mold on the other. Th'= point 

that is being stressad is thg need for 

to be aware ot their 

environment and that li:nitations to 

chang~ . should be minim:..zed. By 

dealing \\'ith 

charcl.cteristics, 

some of the social 

an atmospner2 or 

tolerance toward change will ensue, 

and hopefully ind.1. victual 

characteristics will solve themselves. 



In the past, business/organizational 
change was gBnerally the sum total of 
small adjustments made over long 
periods of time, but today, the 
changes are more likely t0 b~ broadsr, 
more sweeping, and sometimes even 
chaotic. Tne organization now is 
reacting to two mounting pressures: 
the external pressures oi a fast 
changing technological environment and 
the internal prsssures of a new kind 
of personnel - better educated, with a 
higher technical training, and a 
keener awareness of its environment. 

\, 



APPENDIX II 

THE TERRITORIALITY THEORY 

Does territoriality 2xist, does 

it 9Xist for man? Behavorial studies 

of man and animals often conflict and 

it seems nothing can b2 said 

categorically, but for this study the 

theory will be accepted. For those 

who consider the theory validr then 

some insight may be gained. 

Man is a terri~orial animal. It 

is not out of choice but is a result 

of the struggle to survive through 

millions of years of evolution. ThE: ce 

many examples of territoriality 

expressed in the animal and human 

wor:-ld. Studies have shown that office 

w.orker-s show a for-

. territory in their work spaces. This 

concept of territory then is another 

reason for allowing workers to 

organize and aesign their own work 

spaces. 

What eKactly is territoriality? 

:It is the setting up of property 
I I boundaries on a sptcific a.r~a or Spc.C2 

_and protecting it against other I, 
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animals of like species. Why is there 

territoriality? Animals inately seek 

three condi~ions; status, stimulation 

and security. the holding of 

territory saLisfies each 

conditions. 

1. 

(See Figure 54) 

Stimulation 

of thESe 

achieved 

through protection of thE territory 

from outside adversaries. 

2. Status is attained in a 

two-fold manner; one# it is derived 

from dominance over a territory; t~o, 

within a territory held by a group, 

status is derived from dominar.ce 

within the group. 

3. Security is obtained in the 

knowledge that one is safe in the 

I 
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center of his or her territory. 

Sti:nulation and security are 

achieved at two different places in a 

territory, stimulation is found on the 

boundary where fighting occurs while 

security is located at the center of 

I the territory. Fu th,:,rmore, 

stimulation and status are the two 

dominant conditions, security will be 

forsaken in preference for the other 

two. Finally, for som?. mysterious 

reason, the majority of the time, the 

owner of a territory will be able to 

repulse any invader that is its equal; 

thB invadar must be of much grea~er 

strength to dominate a territory 

owner. A few examples will show this 



143 



! 
f more clearly. 

The bowerbird of Australia builds 

a hut complete with a front yard. The 

inside of the hut is paint~d black and 

the front yard is decorated with all 

kinds of par::iphen1alia, flowers~ 

rocks, leaves, wood and esp~cially 

things that are olue. 

bowerbird is allowed on the premises, 

male or female, except during mating 

seasou when females are welcome. 

Callicebus monkeys live in the 

jungl~s of south America dnd are 

organized in troops. The troop acts 

as a unit in protecting the territory 

from o~tside ene~ies. Ev~ryday they 

will have squabbles and fights with 
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their neighbor monkeys in a usually 

vain attempt to enlarg-2 their 

boundaries by a few trees. In these 

fights seldom does a monkey ever get 

hurt. There is a dominance hierarchy 

within the group that id~ntifies the 

status of each individual. At night 

when all the fighting is compl~te all 

the monkeys retire to the cent~r of 

the territory safe and s2cure until 

the next day's activities. 

Robert Ardrey, author 

Territorial offers 

numerous examples of t-3 rr i tori al 

behavior in many different creatures, 

including: the albatross, the patas 

monkey, the green sunfish, the great 



horned owl, also the wolf, the prairie 

dog, the arctic skua bird, plus the 

lunJfish, the lion, the Chinook 

salmon, the rin9ed plover and man. 2s 

Territo r i a 1 !:HI! 

contrary to today's emphasis by 

p3ychologist and sociologist on 

environment as the predominant 

influence on behavior, it can be shown I 

that territoriality also has 

siynificant effects on how w2 act. 

Histo:cically can look at the 

axample of powerful nations trying to 

conquer weaker ones and s~rug~ling or 

. 
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I 
failin9 in 

a tt,1cicing 

their efforts: Japan 1 

Pearl Harbor, :"lussolini 

trying to conquer Greece, Hitler's 

Germany trying to d2stroy nussia and 

Bri tian. During America's Civil War a 

Union soldier as.Ked a captured 

Confederate soldi2r why he was 

-fighting a war that really didnrt 

involve him, being that he didn't own 

any sia ves. The pcisoner replied 

"Because ya'll are down hEre", in 

other words 'this is my territory so 

II keep uut 1 o 

In studies of offices this 

t~rritorial concept has also been 

noted, quoting the conclusions of a 

study by the Environmen~al Analysis 



Group, office workers showed a 

11 ••• strong d2sire for cl-2arl.y :isfinea 

personal territory ••• n29 

Robert Sommer, in his book 

f§..£~na1 ~pac.s.L also speaks of the 

affects of territory on human 

behavior. Ha includes the concept of 

dominance. He. says t t1a t, "hoth 

territoriality and dominance behavior 

are ways of maintaining a social 

order, and if one system cannot 

function, the other takes over". 3 0 ifoy 

then should territoriality be favored 

over dominance? Sommer goes on, "With 

pairs incompatible in dominance, such 

as two highly dominant individuals, a 

stable order cannot be found", 3 1 the 
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resul1:.s 

John P. 

a r,2 continued aygression. 

hypotn-2sized t:.hat lea:i-c;rship and 

dominance are learned separately, that 

they may conflict since leadership is 

bas2d on reward while dominance is 

basea on punishment. 32 Cnange also 

affects aggressive behavior; ·+ i ._ has 

been shown in dominance based social 

orders, that change 

aggressive tendencies. For an office 

to function efficiently .... 
l '- must be 

able to change; however, if chan9e is 

going to cause aggressive behavior 

between co-workers than an alternative 

should be found ter:ri t.oriali t y. 

Victor Hugo expressed a ... 



relationship betwEen dorr:ir,ance and 

territory wnen he said 11 .Eve;::-y man a. 

property owner, no one a mast.er." 

What other benefits ~i~ht there 

be if each individual designs his own 

territory. The three conditions of 

st~mulation, status and sacurity would 

be achieved. 

As stimulation, work2rs would b<2 

challenged to respond to change in 

their own unique way, 

reorganize to solv~ 

arise. 

to organize and 

problems that may 

As status, designing a unique 

work space could boost a p~rsoJs sense 

of s2lfwor:th by being the product of 

his o.rn . . +. 1.mag 1.na .. ion. A parson could 
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. 

f look at his space 

that 

and tak"" 

f 

l 
i 
t 
I 
' i 
I 

the fa.ct dasig~eJ and built 

it. 

As security, it can be a place 

thdt one can feel safe i~ b0c1us6 all 

around are elements thc1t h~ can 

personally identify with. Sitting in 

the center of ons's territorial work 

space, a person can feel .safe: from 

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 be more loyal to 

and its A organization 

',• workerathat has a territorial feeling 

over space and a pl:1ce in the 



company, may feel that he is workin3 

for ~iwself and will work harder and 

enjoy it more than if be felt he were 

working for someone else. 

~an is a creature that strives 

like so many other creatures to obtain 

a territory. It has been shown here 

that this territoriality is natural 

and indeed can be beneficial to the 

functioning of a modern office. 

148 



@]!Ji)~ 

Cs®Oill(pQDU@IT dJ@0D~IJiJ 

"Most people in responsible positions 
today, whether in government, in 
hospitals, in research laos or in 
business, spend most of their time 
scratching to get a little incorrect 
and unreliable information on what 
happened yesterday." 
Peter Drucker - "Age of Discontinuity" 



APPENDIX III 

QUESTIONNAIRES A~D COMPUTER DiSIGN 

The two previous sections have 

shown why office workers should 

organize their own work spaces. This 

chapt.ar focuses on a wids,ly used 

method of analyzing SpdC8 use -
and comput"'rs. questionnaires 

when 

especially 

environmental 

designing 

large 

design 

officecs,. 

computer 

However, 

analyzed 

even by 

ones, most 

firms use 

quc:stionnaires. 

employing such 

sophisticated equipment as computers, 

I 
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the validity of the output suffers 

three dsfici9ncies which ar8 in-

herently incorrectible; one problem is 

chang~ over time; 

interpretation of 

the second involves 

results; ~he third 

concerns the inability t;.J measure 

intangible conditions. For tht,se 

reasons computer analyzed data should 

not be relied upon as the µ1:1.ncipal 

tool for designing an office spacd. 

However, questionnaires do hav2 a 

place in office design in coorainating 

volumes of information and 

looking at hypothetical situations. 



Questionnaires 

results. When a 

filled in by office 

Ofily accurate for 

lead to ... · St.a <-lC 

personnel it is 

that particular 

period iri time. A new design based on 

this data would be obsol2ts before it 

could be implemented. Tne v2ry nExt 

day conditions in the office and world 

hav8 changed and yesterday's truths 

are suddenly fallacies. Psople are 

hired, fired, and retired; a fight 

ll'ith a spouse, a political candidate, 

a rise or plunge in the stock market, 

a national or local news event, a bad 

and breakfast, all these ha ;:iper.;.ings 
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more may change how an office will 

' function anct how a l person answers a 

I questionnaire. 
' i 
i 
f The loager the turn a::ound time 

II from initial to 

I analytical output, 

guestio:1.naire 

1-=-.ss valid are 

the results. This ess1~ciall y true 

when a d~sign firm draws up a design 

program for a new building. The 

interim peciod from original 

measurement, through 

construction and finally move-in day 

may be three or four yaars or more. 

Many things will change in that period 

which will significantly affect the 

I oper-a tio!l of the company. 

a questionnaire 

The only 
I way for to measure 



changing conditions would be to 

constan~ly submit questionnaires to 

the office personu2l. Of course this 

burden would neither be economical nor 

toler-ated. 

B = 1nt~rpretation 

Two diffgr-~nt individuals reading 

over ·the output data from one 

questionnaire may honestly arrive at 

totally contradictory conclusions. 

The results of questionnaires are open 

to interpretation. 

Environmental Planning, Inc., a 

New York firm, was engagad to measura 

employees attitudes concerning 
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i 
[ 
f 
I 

conditions that they thou::i-ht 3.n idEal 

t worK space should prov1.d2. 

f , 

of 

4 was d<2velofled ']lV'2 a 

hierarchy to these a::.titud2s, 1 

1 indicated a low pr1.ori:y, while 4 

indicated the highest r2g1rd. On th<2 

issue of privacy the av2r3.9e score of 

120 people tasted was n~~rly three, 

while openness was two. 

The Environmental Planning p~ople came 

to this conclusion. 

"Noise and lacK of privacy were 
distinct causes for conce~n in the 
test installation, and thougn the 
former may be controllable it is 
difficult to seg how subtle 
architecturdl interior desiJn can be 
substituted for a deep r~oted belief 
1.n the saf-2ty behind a closed door."33 

The Environmental Analysis Group, " 



a Canadian firm, was employed by the 

rrovince of Briti3h Columbia to render 

progralllmatic guidance to 

architacts who wer~ designing a new 

provincial office building. Their 

information gath2ring technigue was a 

1 1/2 - 2 hour parsonal int~rview of 

216 employees who would occupy the 

offices of the new building. As in 

tn~ prsvious study, privacy was highly 

regardedc However, the more in depth 

study by the Environmental Analysis 

Group led to a different conclusion. 

"Top on the list of things 
being r-atained was privacy." "Th-c! 
feeling about the respondents 
immediate work environm~nt, drawn 
from their comments to the 
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I 
open-ended probes, suggested ' 
strong desire for cl~arly defined 
t<::!rritor_y_ and fre.:1.1e:-:tly for 
_Erivach Thes~ sam.:.o 12eo12le-'-
noweve£L_ ex.2.eci:e::i and 1,/a!l_!§.Q an 
~!1.~ir2n~:l.!ll !h~~ wa~ ~QE~!l.~ ~ni 
that was ~Jri2nil.Y.~..!. 

11 '1.'he .££iV3.£.Y tha,_ was SOQght 
::@_§_Q!_ed to be _g_Q~ .§_ymbolic thag 
actg~l..!. Privacy.L therefor~-'-
should not re2~1! i~ Qarri~£2 to 
clg§~ 2ersonal contact. 
Ewployees seemed ~o ne2d to 
"see", to "feel", pe'.J~l2 workir,g. 
Employees tended to identify with 
the public, and felt that they 
had a good raport with the people 
who came into th~ir offices. 
Employ-?es did not wani:: "barriers" 
between themselves anj the 
visitors. 11 34 

Although these two firms wsre 

operating with the same basic 

information they arrived at 

contradictory conclusions. 

" 



i Questionnairss may not be able to 
t 
' f predict the impact of non-~angible 6 

unmeasurable information. output may 

look simple and clear cut when the 

computer sorts it out; however, thsre 

are many conditions 

extremely difficult to 

judge. 

advertising firm 

which are 

measure or 

, n 
.LU Houston An 

need2d a new central office. The 

owners w3.n ted a prestige structure to 

impress possible clients, the building 

~as to be an advertisement for the 

advertisement firm. The cew building 

was quite successful, intact too much 

I 
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so, for it attracted so many new 

customers that the facility was 

I overcrowded within six DOLths after 

! 
( 

occupancy. 

The affect of the building design 

caused many clients to choos2 that 

particular advertisement firm over 

others. A questionnaire has no way of 

measuring or predicting tha aesthetic 

affect 0£ a building. Simil::1rly, a 

computer can analyze data and f~edback 

various new .organizations, but by 

doing so it creates new relationships 

which have affects beyond thg narrow 

constraints that the computer was 

programmed for-. Questionnaires work 

well ~it.hill the guideline5 that they 



are set up for; however, because human 

jheiags ar3 so broad and Jivergent, and 

since questionnaires hav2 such a 

limited scope, questionnaires would be 

unsuitable as the primary method for 

designing offices. 

Q.§2. of _Questionnaires 

Questionnaires can be valuable to 

the design of offices ~n two ways. 

First by utilizing the co~puter it is 

extremely useful in co-ordinating and 

analyzing 

inf or ma tion. 

large volumes of 

Correlating th'9 data 

from 500 people can be accomplished in 

t 
i 

' 

a matter of minutes. This fast turn 

around 

looking 

time should be valuable 

at many specific anp~cts 

in 

of 

the office environment. 

A second way of using 

questionnaires would be to use them to 

establish a point of d~partur2. A 

computer could be used to organize a 

space in terms of ergonomic and 

anthropometric data (a persofi's reach, 

h2ight, nE:ed operate 

certain muscles, etc.) , it could 

organize work flows and c~mmunicatiou 

patterns, prescribe humidity, 

temperature, ventilation, noise 

lev-als, etc. At this point th~ office 

worker would tak2 over correcting and 
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I ! 
I continuing to modify the office as 

needs and pressures demand. The 

output from the computer questionnaire 

would only be the SLartin1 point from 

which the offic8 personnel would taKe 

over. 

The function of the questionnaire 

is in providing information to the 

d2signer. In conjunction with the 

cornput2r they allow the d2signer to 

looK at many variables and assess how 

they may effect the office. 

a tool that should be ussd 

It is not 

for fir::al 

design organization, this should be 

left up to the amazing cornput~rs that 

are located in the h~ads of the otfice 

workers. 

LJ 

Abingdon 

This section exemplifies the use 

of questionnaires in programming the 

office. This particular project was a 

space planning study for the Virginia 

Polytechnic 

University 

Institute 

Exte:ision 

State 

Divisiont 

conducted by Charle~ Hildebrand, a 

graduate 3tudent in Archit~cture. Its 

goal was to aid in space planning for 

over one-hundr~d extensior. offices 

throughout the state. Tnis office is 

the divisional headquarters for the 

southwest portion of the state. Its 

main functions a.re to make 

pr-3sentations to citizen groups, 



esp~cially farmars. It is also the 

administrative core for the local 

ext.en.:,ion offices, assist.iaq and 

aiding them in their programs. 

The divisional office is located 

in Abingdon, Virginia, situated on the 

ground floor of the Martha 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 b-22:n lsase d by 

the extension divisior. for the 

temporary use of its doz2n employees. 

The present facility is quite 

inadeguat-2. There lS an acute 

shortage of storage space; presently 

materials are being stored in the 
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. 

I 
f 
1 attaching bathrooms but. it still 
i 
r overflows into the offices prop2r. 

Acoustics are very baJ; noise 

resonates throuyhout the offices since 

there are no sound absorbing 

materials. The offices are poorly 

light2d. 1-'inally, a bea:.1ty salon 

shares the same hallway and is the 

source of unwanted smells. 

The six page questionnaires that 

were sent to the office obtained 

information in terms of a promimity 

priority hierarchy for each individual 

in the office. Each person evaluated 

their own necessary spatial ties to 

the other spaces and functions in ths 

office setting. A grading seals of -2 
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t r I 
through +2 was used to show I headquarters. 

I ' FollowinJ I relationships, t- 2 denoting the highest t J.S shown a copy of th<? 

priority. Other informa tior~ r-2coraed questionnaire that was filled out by 

dealt with number of visitors to th8 the office personnel, followed by 

office plus other contacts such as several examples of i:h-2 corelap 

t-elephone calls. Percentage of time print-outs. 

spent by agents inside and outsije -:he 

office was also obtained. 

The information from the 

questionnaires was then fed into the 

IBM 370 computer at VPif,SU. The 

following diagrams ar-2 the feedback 

from a computer programming language 

called core lap. {See Figures 55, A-J) 

'l' hes'= diagrams were then used as 

part of the information pa~kage used 

in ciesigning a new extension 

. 



c,uestionn:u re :-cries B 

·1 he pC!rpose of this questionnaire is to involn· YO'.l 111 the planning of future 

extension headquarter~. \\·e ·, .. ·a.'1t to knO\\- about your imlivic.lual work.in~ sp·1ce 

a~d your Juties and responsibilities 11ithin the facility. The purpose of this 

information 1s to look at what you do and where you do it. Please answer all 

questions fully. Thank you. 

1. Name ________________________ l.:nit :-lo. ______ _ 

2. Position or Job Title _________________ _ 

a. Program Emph'.!Sis: 0 Agriculture and Natural Heso'..lrces 

0 Community Hesource Development 

0 Family Hesources 

D 4-H 

D Other (Specify) _____________ _ 

b. Employment, Full D or Part-Time Q (Please check one) 

c. How lo:ig have you been employed at present office? ____________ _ 

3. Do you have a specific wor"'ing space? 

4. \\"hat kind of working space do you work in? 

D Yes 

D No 

D Workroom 

D Heception Area 

D Own Office 

Q \\'ork at Home 

D Shared Office 

D Other (Specify) 

17 
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1-,), \\'hich of these articles are contained ,.n yo:1r \\'orksp:,ce·• 

D 11·ork Table 

D Typewriter 

D Storage Cabinet 

D Desk 

D Book Shel\'es 

D Bulletin/ Display Racks 

D Office Equipment 

D Chairs ('.\o. _ __j 

0 File Cabinets (?-lo. _ __J 

D Other (Specify) 

6. Ho·.v much of an average day do you spend in your work space? 

D 0-2 Hours 

D 2-4 Ho'-lrs 

D 4-6 l!0'-lrS 

D 6-8 Hours 

D 8+ !lours 

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

a. Average number of yo:.i_r visitors per Jay: 

0-5 ___ _ 

G-10 ____ _ 

11-20. ____ _ 

20° -----

I ., 



b. Average number of phonl' calls you rl'ceive pl'r day: 

0-5 

(j-10 -----
11-20 ____ _ 

20~ 

c. Average number of phone calls you make per Jay: 

0-5 -----
6-10 -----

11-20 -----
20+ 

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 clcse 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 :10t mark. Thank you. 

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

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

Please Circle One 

Agent (Others) •.•.••••..•..•.•..••••..••••..•••.....• -2 -1 0 +l +2 

Unit Head 

Management 

-2 -1 0 +1 +2 

.•.••••..••.•.•••••..••.••.•..•....••.. -2 -1 0 +l +2 

Secretaries (Others) ••••••.•.••.•••.•••.•....••...•••• -2 -1 0 +1 +2 

Toilet Room -2 -1 0 +1 +2 
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!\leeting HoG!Il ....... .• . . . . . . . . . . . . . . .. . .. . . . . • . . . . . . -2 -1 O •1 +2 

Office Entrance . . . . . . . . . • . . . . . . . . . • . . . . . . . . . . . . . . . . . -2 -1 o -1 -2 

Display . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . -2 -1 O +1 +2 

Audio-Visual Storage ....•........ , .. , ............... -2 -1 O +1 •2 

~limeo-Adjress...................................... -2 -1 O +1 +2 

Office r.lachine \\"or:...room . . . . . . • . . . • . . . . • . • . . . . . • . . . . -2 -1 O +1 +2 

Conference Area . . • . . • . . . . . . . . . . • . . . . . . . . • . . • . . . . . . . -2 -1 0 ·1 • 2 

Storage Area . • . • . . . . . . . . • . . . • . . . • • . . . . . . . . . . . . . . . . . . -2 -1 O ,1 +2 

File Area -2 -1 0 

Parking . . . . • . . • • . • • . • . . • . . . • . . . . . . • . • . . . . . . . . • . . . . . -2 -1 0 +1 ·2 

Other (Specify) . . • • . . • . . . . . . . . • . . . • • • .. . . . . • . . • . . . . . . -2 -1 0 +l +2 

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 = 

one hour or less, 2 = one-two hours, 3 = two-three hours, 4 = three-four hours 

5 = four hours or more). In the space to the right of the scale inclicate where 

each task is performed. Place a check (vj' by those tasks which you perform in 

your workspace. Place an "X" (X) by those tasks which you p,erform in another 

area of the office, Place a zero (0) by those. task, which you perform outside 

the office. 

Please Circle One 

Reading Mail 0 1 2 3 4 5 

Casual Reading ································g· 0 1 2 3 4 5 

Reviewing Literature ···························· 0 1 2 3 4 5 

Writing Letters/ Articles ··············· .......... 0 1 2 3 4 5 
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I Formal; Informal II riting ........................ 0 2 3 -l 5 ! 
Taking/Giving Dictation ........................ 0 2 3 4 5 --

L·s,ng Office ~lachines (Copying, Hecording, etc.) ... 0 2 3 4 5 Typing ....................................... 0 2 3 4 5 

<mt-of-Office Lr rand ............................ 0 2 3 4 5 
'.\la.iling Publications/ Letters .................... 0 2 3 4 5 

T r,iveling to Locations Outside of Office ........... 0 2 3 4 5 
Project Planning ............................... 0 2 3 4 5 

(Jut-of-Office \\·ork ............................. 0 2 3 4 5 
Co:isultation \\~th Office Visitors ...... .......... 0 1 2 3 4 5 

c,nacking ........................... ······· ..... 0 2 3 4 5 
Co:isultation with Office Staff ••••••••••• ,.,o,,, •• 0 1 2 3 4 5 

Preparing Coffee ................................ 0 2 3 4 5 
Pa rticip1tion in Planning or Committee 

:\Ieetings ........... ······ ................... 0 2 3 4 5 ,\cti vity Hecording . ............................. 0 2 3 4 5 

Chai ring a l\leeting ............................. 0 2 3 4 5 ,late rial Preparation . ......... ····· ............. 0 2 3 4 5 

Casual Co:iversation ........... ••·• ............. 0 1 2 3 4 5 I Other (Specify) . ........ 0 2 3 4 5 

Interviewing ................................... 0 1 2 3 4 5 I 
! Other (Specify) ____ ......... 0 2 3 4 5 

Telephoning for Self/ Another .................... Q 2 3 4 5 t Other (Specify) . ........ 0 2 3 4 5 i 
Heceiving Phone Calls for Self/ An~ther ........... 0 2 3 4 5 

Xeroxing ..................................... 0 1 2 3 4 5 

He co ruing Hadio-Tapes .............. ··········· 0 1 2 3 4 5 

Editing Audio-Visual Materials . ················· 0 1 2 3 4 5 

Prep3ring Demonstrations and Talks ............. 0 1 2 3 4 5 

Scheduling Activities for the Day ................. 0 1 2 3 4 5 

Coordinating Events and Activities ··············· 0 2 3 4 5 

Sorting/ Distributing Mail . ····· ...... ··········· 0 1 2 3 4 5 

Collecting Duplicated Material ... ·········· ...... 0 1 2 3 4 5 

Editing Written !11aterial ............. ······· .... 0 1 2 3 4 5 

Filing Materials ······· ........................ 0 1 2 3 4 5 
I, 

Securing Materials-from Filing Cabinets .......... 0 1 2 3 4 5 

i 
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1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

55 
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 



55a. Examples of corelap printout 
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~- --...... 

-- ... ,' ' 
I 
I 13 
\ 

19 

4 

', TOJAC- COMelLE 
\I' '\ " \ I I 9 \ 

' / \ 
I 

' 
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TOTAL COMPILE 

3 

2 
14 

4 
11 18 

6 1 
17 

20 10 5 

7 8 16 
9 

13 
15 

19 12 

b. 
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c. 
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0 SECRETARY COMPILE 

d. 
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AGENT COMPILE SECRETARY COMPILE 

14 
8 6 

3 8 
12 12 

11 

9 9 2 

11 

e. f. 
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AGENT SINCLAIR 

g. 
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SECRETARY FISHER 

h. 
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AGENT SINCLAIR SECRETARY FISHER 

6 
11 8 

18 9 
8 

9 14 2 

3 

5 12 
12 

i. j. 



c:::::J 
t::::!] 
c:::::J 

01j)@](5@ 
0 

\90@] 

"The Business Enterprise" is a system 
of the highest order: a systam the 
"parts" of which are human beings 
contributing voluntarily of their 
knowledge, skill, and dedication to a 
joint venture." 
Peter Drncker - "Age of Discontinuity" 



APPENDIX IV 

SPACE PROGRAMMING VIA OBSERVATIONAL 

TECHNIQUES 

This section, like ~he preceding 

one, is an example of a data gathering 

m:~tnod for designing office 

environment. Th2 study was conducted 

by Herman Miller a~search Corporation 

(HMHC) of Ann Arbor, Michigan. 35 

This study differs from the 

Abindgon project in two significant 

respects. 

Abingdon 

Scale wher:ea.s 

project investiJated 

the 

the 

entire office, measuring and recording 

I 
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general func~ions of the office in 

terms of time scheduling and proximity 

hierarchies; the HMRC study concerned 

itself with one individual's space use 

and body motor activities over a three 

day time span. Method - the Abingdon 

data was gathered using a six page 

I ' questionnaire, that each 

employee about his or her functions 

and activities; HMRC utilized time 

la?sed photography in studying its 

subj~ct, actually looking at these 

functions and activities first hand. 

The specific aim of HMRC was to 

use the information that they gathered 

to design a new offics furniture 

i system. The results of this study and 



similar ones would eventually lead to 

Herman 

concept. 

Miller's 'Action Office• 

The subject of the study was a 

computer programmer 

Corporation, also 

for: the 

located in 

Beadix 

Ann 

Achor. An accoustically• sealed movie 

camera 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 

visitors could be recorded. The first 

three day session was used to study 

the programmer in his usual facility 

using standard equipment supplied · by 

the Bendix_ Corporation. Using the 
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information gathered in 

filming 

desigri.ed 

session, 

equipment 

the 

the first 

r-2searchers 

to better 

(hopefully) respond to the subject's 

needs. Ths subject was givan time to 

acclimate himself to th2 experimental 

facility before the s~sond photo 

session was commenced. Tha second 

filming period allowed a check of the 

naw equipment and also 

analysis with the old 

there were any observed 

the researchers didn't 

a compai:ative 

sat up. If 

actions that 

understand, 

these were explored in an interview 

with the programmer afterwards. This 

interview was not to gather data, but 

was only m~nt to clarify any obscure 



situations. 

I 
i some items looked at in th~ study 
t · are noted here: 

I f~cility related fac+:ors ------- This 

concerned a detailed description .of 

the equipment, such as desk prop~rties 

(size, number of drawers, location; 

auxiliary equipment such as telephones 

and their location). (S,E:> Figure 60) 

Boqy £~1~1.sQ factors - Included 

how a person moved about in the 

facility, his posture, how he operated 

at various task, also his entrances 

and exit patterns were obs9rved. 

Figure 64) 

(See 

l!ith intetaction b12tween 

Fl 
I 
[ individuals arid among It 
i 
I 

looked at postural organization such 

as side by side, front to front, one 

standing one iitting, etc. Number of 

visitors and frequency of the visits 

were noted. (See Figure 62) 

Distribution and ~ransportil~ion of 

work tools was recorded. 

61) 

iQrk genaration fa£12£~ - This is 

an activity-space use cat2gory. 

the desk top was used during the 

course of a day ds well as how it was 

zon2d for that use. Time spent on 

each activity was monitoreJ such as 

telephone conversations, 1triting, 



clearing away ~aterial, etc. (See 

i ?igure 59) 

This study method allows a 

microscopic look at a much broader 

situation that would be very difficult 

to study on a larger seal~. Th~ study 

I focuses on ona programmer for a total 
I 
[of 24 hours. From this, a new work 
I ! station is designed. Tbs v~liJity of 

the study is suspect due to its 

brevity. In a five day work week 

system, there are 2080 hours of work 

20,800 in ten years and 

40,160 in tw2nty years. Observing an I 
individual for 24 hours is only 1. 11 

of the time that he 

!office over the course 

spends in 

of a yearF 

the 

and 
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I 

only .01% of t~e time in a ten year 

period. It is doubtful that a 

suitable functioning work station caa 

be designed from this miniscule bit of 

information. What will be learned 

from this is how on2 individual 

operates during 

p9rioi of time. 

type of study is 

considerations 

a short specific 

A problem with this 

that it may overlook 

of functions and 

actions that by chance Jid not: occur 

durin>J those three days. some 

activities may be seasoitally 

controlleJ, occuriny perh~ps only two 

or three times in a year. Futhermore, 

the study examines the activities and 

functions of only o:.:ie specific 
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! 

f period of ' programmer; a study of ,1nother time. This would allow the r 
I 

l 
I programmer would undOUD"tedly g2n<2ra te worker to be observeJ under more 
I 
I 
! 
l different data. So the a ppl icr~.ion of I varied conditions. However, this 

the data is quite limited. i covert filming technigu-2 may ·be 

I 
A. final drawback to this obj ec tiona.b le to most wori';:e rs. This 

I 
i information gathering tE:cnniy_ue is tne information then would be used by the 
! 
' I 

method itself. How much influence wor-ker himself in aiding and 

does the presence of a camera have on understanding his own work spac,2. 

the individual. A worker might appsar 

more diligent (either by actually 

working harder- or putting on an act) 

' than he would if not in such an 

exposed situation. So again the 

validity of the data is suspect. 

A way to be more ace uratE: and 

objectiv.a, would be to candidly vie1r1 

each individual fo~ a much lon_ger " 



OPEN CHANNEL- NEUTRALITY-
STEADY STATE INVOLVEMENT 

ENERGIZED REFLECTION-
MENTAL LANDSCAPE 
REFRESHER - TENSION 
RELIEF 

.ATTENTION MAINTENANCE-
MILD REFLECTIVE QUALITY-
FATIGUE RELIEVING 

SINGLE CHANNEL-POSITIVE-
ALERT-PROCESS ACTIVE 

INTERIOR PROCESS DOMIN-
ATING-ISSUE EXPAND.ING-
TESTING-QUIZZING-
REFLECTING 

OPERATIONS DOMINATED-
TIME_AND ENERGY_CON-
SCIOUS-BRIGHT EXECU-
TION ORIENTED 
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RESISTANCE INDICATION-
AUTHORITY CHALLENGE -
WEIGHING 

RESOURCE COUPLED REFLEC-
TION-RELAXATION-PARTIAL 
UNLOCK FROM EXTERIOR 
INVOLVEMENT 

AGGRESSIVE-BRIGHT-
ACTION ORIENTED 

INTERIOR PROCESS- LOW 
STEADY STATE INTEREST-
REFLECTIVE-TENSION 
RELIEVING 

56 Postural indications of thought characteristics 
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Posture Distribution 
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OPERATIONAL MODES 

LISTEN 

READ 

SEARCH 

PHONE 

TALK. 

WRITE 

BUSY I 
REFLECT 

PROCESS 
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• 4 • • • • • • 8 12 16 20 24 28 

% of time spent in office 



a. old facility 

HIGH INTERACTION AREA 

rnim REFERENCE 

ACTIVE STORAGE 

i \'\\I PASSIVE STORAGE 
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b. new facility 

59 
Zonal priorities 



a. old facility 

TILT/ 
SWIVEL 
CHAIR 
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b. ftGW facility 

60 

EA 119 
CHAIR 

Facility Factors - Equipment 



a. old facility MATERIAL ENTRANCE 

MATERIAL EXIT 

DRAWER USE 

FORMAL STORAGE 

INCIDENTAL STORAGE 
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D 

b. new facility 

61 
Material Factors, Flow & Storage Use 



a. old facility fElJ CONFERENCE WITH ONE 

CONFERENCE WITH TWO 

CONFERENCE WI TH THREE 

~:: ll OTHER CONFERENCE 

FORMAL STORAGE 
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b. new facility 

62 
Conference Factors & Zones 
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a. old facility b. new facility 

DISPLAY 

FORMAL STORAGE 

INCIDENTAL STORAGE 63 
facility Factors - Storage 
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a. old facility b. new facility 

64 
Body factors - Distribution, Exit and Entrance 
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65 b. New arrangement and equipment 

a.Camera angle showing existing arrangement 



I "We be,jin by eschewing the role of 
specialists who deal only in parts. I Bscoming delibera t:::ly expansive 
inst2ad of contractive, we ask, "How I do we think in t2rms of wholes?" If it 
is true that the bigger tne thinking 
becom2s the more lastingly effective 
it is, we must ask, "How big can we, 

' 

think?" One of the mod~rn tools of 
high intellectual aivantage is the 
development of what is called general 
systems theory. Employing it. we begin 
to think of the largest and most 
comprehensive systems, and try to do 
so scientifically. Wa 3t~rt by 
inventorying all the important, known 
variables that are operative in the 
probl2m." 
R. Buckminster Fuller - 11 op,~rating 
Manual foe Spaceship Earth" 

\ 
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APPENDIX V 

LIGHT AND REFLECTIO~ 

Sitting at your office desk at 

night, 

going 

sudd-2nly you 

on outside. Shifting you 

attention from your brigLtly lighted 

office, you look toward the large 

expanse of glass that s2parates you 

from the outside. What do you see? 

Probably yourself! 

Windows at night, instead of 

being transparent, are transformed 

into mirrors. The low light levels 

outside are still coming in but they 

n 
I 

I 

, , .. 

are being masked by the hign intensity 

reflections of the interior space. To 

peer outside is no long~r a simple 

matter of receiving all the visual 

information and processing it. There 

are two possible gestalts existing, 

the primary high intensity 

reflection, and the secondary - ac~ual 

light originating from the outside. 

The interior reflection is tie primary 

because it is loaded with easily 

discern able information. I'o see 

outside one has to con.sciously 

suppress the primary source and 

concentrate on and· assemilate the 

secondary source. ALoth-2r factor 

operating against you is that your \ 



eyes are accustomed to the brighter 

interior light level. 

How then do you see outsid~? As 

far as eye adjustment there is nothing 

that can be done. The only 

alternative then is to get rid of the 

reflection, leaving only the light 

coming in from the outside. The 

l reason iie see a reflection is because 

I the refl8cted surfaces are in the 

angular plane of sight from the 

observer to the glass to the reflected 

surfaces. The vertical glass reflects 

everything as though there wsre 

' 
another room beyond the glass. {See 

figure 66) If everything in the room 

were painted black there would be no 

189 I 
reflaction since black surfaces absorb 

all light and reflect non~; not a 

practical solution. by 

locating black surfaces at specific 

areas and chen changing the a3gle of 

the glass to reflEct {or not r~flect) 

the black surface to the observ~r, 

then a person would he able·to see 

ot1tsid2. The illustrations that 

follow show numerous ways that this 

can be done. (See Figure b2 A - D) 

The black surfaces should be of 

adequate size and the angle of the 

glass should be such that the nlack 

reflection is seen from a sitting down 

position (3' - 9" for women) through a 

standing position (5' 7 11 eye level for 
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men) • Consideration for people ·on 

either side of these pal'amet.ers should 

! be taKen into account. 
l 
i 

! Obviously this technique is not 

limited to offices~ but affers a way 
I' 

to see out of many structures whose I 
I 

limits have been reduced whsn the sun 

goes down. 

I 
I 

I 

I 
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Light and reflection at night 
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black reflection 

67 
Black reflection methods a. 
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black reflection 



194 

,--------, ,-,,-------, C 

l===-11 11=1 =~ 
black reflection 
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black 
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d. 
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c::::::J 

"Francis Bacon told us that 
"Knowled9e ••• is power." This can now 
be translated into contemporary terms. 
In our social setting, "Knowledge is 
change" - and accelerating knowledgE -
acquisition, fueling the ~reat engine 
of technology, means accelerating 
change." 
Alvin Toffler - "Future Shock" 

I, 
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APPENDIX VI 

COST FACTORS 

On first examination of this 

system it would appear to cost :nore I 
furnishing methods. than conventional 

It may be equivalent in cost to some 

' of the i more prestigious equipm8nt 

I 

systems around (Knoll - Stevens Plus, 

Herman Miller Action 

Howev~r, its economic benefits are in 

hidden savings that wouli be realizsd 

later as it is used. As the system is 

changed and adapted, its long term 

cost will average out to less than the 
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cost of a conventional system which 

must be •manipulated' at a high cost. 

A second factor to look at in 

terms of costar~ 'whole life' cost of 

the 8ntire buildinJ. 1!'his would 

include construction cost, ~achanical 

systems, int'3riors, mai~tainance, 

taxes and personnel. A l0ok at the 

bar diagrams on the llE-Xt page 

illustrate the miniraal cost of the 

interior of a building as compared to 

the total operating cost over an 

expected forty year lif2 span of a 

building. Interior: 

include fur:nishihgs, 

com;?onents here 

as well as HVAC, 

electrical, and communications 

subsystems. The cost of the interior 



i 
I 
i 

of a 

the 

building is approximately 1% of I 
whole life cost. 3 6 (See Figure 68) ! 

I 
In other words, consid~rin.g the 

benefits that an adaptable office 

system can provide, and taKing ir.to 

account its relative low cost 

percentage of the corporate operation, 

it becomes 

environment 

additional 

systems. 

clear that 

is worth 

cost over 

such an 

the small 

conventional 
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ADAPTABLE USER SYSTEMS IN THE OFFICE 

LANDSCAPE by 

Carroll Clinton Skinnell 

(ABSTRACT) 

Offices exist in a changing 

world. They need to be able to adapt 

to thes2 changes. Pres2nt office 

equipment (furniture, electrical power 

and communication distribution 

systems, and lighting) mair,tain the 

office in a stats of permanence. The 

goal of this thesis was to re-design 

present equipment and to design new 

equipment that will be flexible and 

:that is und9rstandable and simple to 
! 
operate by the average office worker. 

Technological solutions were found for 

technological problems. 

Secona.ary support:iL.g data 

I concerning behavorial inhibitions to 
l 1change as well as raspons~ to change 
I 
f 
r were examined. Also, present 

I techniyues for space planning were 

looked dt to ascertain th-sir 

usefulness and validity in a 

frequently changing environment. 

Finally, comparative cost factors 

were exarnin8d to place in perspective 

the cost of the new systems presented 

in this thesis~ 
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