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"The worker becomes poorer the more wealth he produces and 

the more his production increases in power and extent. The worker 

becomes an even cheaper commodity the more goods he creates". 

Karl Marx 

In today's world of architecture and the architect, with 

many firms having Masters of Business Administration as their 

top man, where does the craftsman come in? I use the word 

craftsman instead of architect since an architect is a craftsman. 

He is creating a one of a kind. He puts his life into the object 

(building) and his life belongs to the building. Most of. todays 

architects are becoming increasingly alienated from what they 

create. You see firms becoming factories, fitting detail 

sheets into present designs, assuming that they will work, 

trying to get more work, even though they cannot handle what 

they have, forgetting or neglecting the laws or rules of 

proport ion. 

In school we are forced into a sense of production 

rather than thought. Our work isn't voluntary but imposed. 

We lose the feeling of a craftsman for the sake of production. 

Our cirriculum is being structured towards the mechanical, 

rather than of the fine arts. (I do not mean that we do not 

have to know how a building goes together, but there has got 

introduction 



to  be a balance between the nuts and bol ts  and the aesthet ics. )  

We f ind concepts crushed before our  eyes because of  some 

deta i l  we haven' t  had a chance to fu l ly  work out .  We cast  out  

the concept  for  one we know wi l l  work or  the borrowing of  a 

concept .  We have got  to  stop and analyze what  is  happening 

to archi tecture and the archi tect ,  or  in  other  words,  the 

craf tsman? 

" i t  is  not  the sat is fact ion of  a need,  but  only a 

means for  sat is fy ing other  needs."  

Ka r  1 Ma rx  

We a l l  have our  thoughts on archi tecture,  we a l l  can 

paraphrase other  archi tects f rom the beginning of  t ime on how 

scale,  proport ion,  sun,  mater ia ls ,  humanism, e tc.  work in  

archi tecture and how they can be or  should be appl ied.  

My thoughts or  thesis on archi tecture stem from what  

I  have s tar ted to point  out  above.  

"There is  a logical  h ierarchy in  the scale or  s ize of  an 

archi tectura l  envi ronment and there are profound connect ions 

and re lat ionships between these h ierarchies."  

We must  t reat  a l l  aspects o f  a designed archi tectura l  

envi ronment equal ly .  Concept  should not  out  weigh deta i l  

nor  should deta i l  out  weigh concept .  The screening of  the sun 



should not  out  weigh the in ter ior  space nor  should the in ter ior  

space out  weigh the landscaping,  etc.  as approached by design.  

In deal ing wi th the sun for  example,  i f  we shade our  bui ld ing 

to such an extreme that  the sun cannot  be a l lowed to enter  the 

bui ld ing we have out  weighed the in ter ior  space for  which the 

sun was to  i l luminate.  For the suns l ight  is  as important  as that  

in ter ior  space,  a lso th is  screen ef fects the bui ld ings facade in  

re lat ion to s i te,  etc.  Every aspect  o f  archi tecture must  be in  

complete marr iage wi th a l l  other  aspects.  I t  is  when th is  

marr iage is  achieved that  you have solved the problem. 

We must  consider  but  not  assume that  a standard deta i l  wi l l  

work for  two d i f ferent  bui ld ings or  that  a s t ructura l  system that  

we once used wi l l  be sui table for  our  present  pro ject .  We must  

t reat  each bui ld ing as an indiv idual  p iece of  ar t  archi tecture 

wi th i ts  own s t ructura l ,  mechanical ,  in ter ior ,  exter ior  space,  

etc.  

In  solv ing a problem we should keep the pr inc ip les of  

archi tecture in  mind or  use them but  not  expound on them or  le t  

one outweigh the other .  i f  we gear our  solut ion mainly to en­

vi ronment needs we may out  weigh other  funct ions of  the bui ld ing 

( inter ior  space) to achieve these envi ronmental  condi t ions.  I f  

we expound on humanism and s t r ive for  an archi tura l  solut ion 



the human sca le in  favor  o f  o ther  arch i tectura l  factors  we have out  

weighed o ther  equal ly  impor tant  needs.  I t  is  when th is  marr iage 

of  concept  ( the bu i ld ing)  wi th  deta i l  (humanism, env i ronmenta l ,  

energy conservat ion,  sun angles,  in ter ior  f in ishes)  we have achieved 

our  goal  as arch i tects .  

As arch i tects  we must  use the pr inc ip les of  humanism, 

env i ronment ,  ind igenous mater ia ls ,  e tc . ,  but  in  us ing these pr inc i ­

p les they must  a l l  be o f  equal ly  impor tance in  the re f lect ion of  

the micro as wel l  as the macro arch i tectura l  env i ronment .  



the 
physical 

the hancfi- the 
institute capped program 

1 o> 

X \ 

the 
the site concept 



the 
institute 



The reason for  th is inst i tute is that today there are approximately twenty-

f ive mi l l ion people who are physical ly disabled. Of these, ten mi l l ion cannot 

funct ion normal ly and another 680,000 use wheel chairs.  There are f ive mi l l ion 

whose physical  d isabi l i t ies prevent them from complet ing the simplest  tasks.  

(Everyday rout ine chores such as opening cereal  boxes or  picking up smal l  ob­

jects)  This is  a smal l  est imate.  We must consider the many more indiv iduals 

who are less v is ib ly handicapped such as the aged, the ar thr i t ic ,  the part ia l ly  

bl ind,  and the temporar i ly  in jured. 

In i971 an est imated 30 percent of  the populat ion suf fered on act iv i ty 

restr ict ing in jury.  This means that  62 mi l l ion Americans had an accident in 

a car,  in an of f ice or factory,  or  in a home that  prevented them from funct ion­

ing in a normal manner.  We wi l l  c lassi fy them as temporar i ly  d isabled. Re­

garding the number of  d isabled or handicapped there is one est imate that  wi th­

in 10 years,  one-hal f  the populat ion wi l l  be e i ther permanent ly handicapped 

or l iv ing with a chronic disease, or  over 65- There is  another est imate in 

the publ ic heal th document that  indicates more than 80 mi l l ion people,  or  kk 

percent of  the c iv i l ian non- inst i tut ional  populat ion,  exper ience one or more 

chronic disease or impairment over a 2k month per iod,  and of  these, 22 mi l l ion 

were l imi ted in their  act iv i t ies as a resul t  of  chronic condi t ions,  exclusive 

of  bl indness or deafness. The disabled might fa i r ly  be def ined as the physi­

cal ly impaired. The physical ly impaired person is  unable to perform in 

certain tasks successful ly by def in i t ion.  With these f igures and facts before 

us why are the disabled forced into an environment that  was designed for  a 



person who wil l  never be injured, never become i l l ,  nor never age. The handi­

capped or disabled person l ives in a society consisting of thousands of 

barriers. In addition we all suffer from a world designed for this elite 

group. Many parts of our man made environment were not designed for any 

people at all but merely engineered down through time by new materials and 

new methods. Door knobs offer one example, they are often too big for child­

ren to grasp, require too much tension for the arthrit ic and the elderly, 

and have to be turned so much before releasing that any packages one may have 

been holding at the time are almost certain to wind up on the f loor. Door 

latches or levers which could be opened with an elbor or knee, i f  necessary, 

might as easily have been used here as in Europe. Tapered plugs that sl ip 

out of the hand is another example. The plug i f  designed for the handicapped 

or elderly with taper running opposite direction would also be easier for 

everyone to use. 

The most common design and construction of buildings and facil i t ies cause 

problems for the physically handicapped. Sunken plazas and raised open areas 

accessible only by stairs often have no rail ings and rail ings are absol utely 

essential. Terrazo sidewalks become a hazard in the rain. Revolving doors 

and doors that open out over the steps are hazardous. Broad steps with 

shallow risers create an ackward walking situation. Take for instance a 

person with sight impairment, who may or may not be legally blind, has 

diff iculty gauging distances and this in relation to stairs can be a real 

hazard. Here again rail ings and standardizers risers would not only be 

" l o r e  c o n v e n i e n t  b u t  s a ' f e r  f o r  a l l .  



"Over the centuries, the architect has taken advantage of the 

apparently unlimited ability of the human being to tolerate discomfort, 

inconvenience and even danger". 

Although the physical incapabilities of disabled people sometimes are 

extremely severe they do not -  with the important exception of those people 

confined to wheel chairs -  pose new problems to the architect but only more 

extreme degrees of existing problems. The normal person is l iable to fall 

on a polished floor, trip over a threshold, has l imitations of reach and 

he can see clearly only over a l imited distance". 

Selwyn Goldsmith 

Goldsmith is addressing himself directly to problems of architectural 

barriers. Ihe barriers a disabled person experiences do not just include 

the architect. The product designer creates appliances that need all  the 

manual dexterity one can give to make i t  function. The package designer 

creates jars, cans, etc. that can only be opened by extreme force or by a 

can opener that a product designer has created. The interior designer 

creates surfaces which can cause injury. These barriers make i t  very 

difficult to project the physically handicapped into normal situations of 

e d u c a t i o n ,  r e c r e a t i o n ,  a n d  e m p l o y m e n t .  F u t u r e  p r o d u c t s  a n d  b u i l d i n g s  w i l l  

need a greater flexibility if  they are to meet the needs of this growing 

atypical population. 



In Goldsmith's quote he states my beliefs why we need this institute. 

What would otherwise be regarded as a refinement now becomes a necessity; 

non-slip floors, low level shelves, accessible windows, used appliances, 

and intelligently planned spaces. For when the designer designs for the 

disabled he is also designing for the betterment of all .  

There are direct correlations between a person in a wheel chair, a 

person who is elderly (over 65), and a temporarily disabled person all  need 

as much security grabbing as possible, the ramp water fountains that have 

easy access and easy depressors. A person in a wheel chair needs an open­

ing of 32" and a person on crutches also needs a crutch space of 32". The 

kick space for a wheel chair is 16" and this is also the needed kick space 

for crutches. Thress holds should be minimal for all three. There are 

many more examples of how handicapped and normal people can function in 

harmony. 

This is what the scope of the institute of consolidation of designers 

will  be: to create an environment that can function for both disabled and 

normal people without creating a tension between them. 

A good example of this tension is a bathroom in our architecture 

building. Here the designer put in a toilet for the physically handicapped 

(wheel chair) required by law. At the same time he put in one for normal 

People. Since the ratio of normal students to handicapped (wheel chair) 

students is 600 + 0.5 it  is an inconvenience to use the raisen toilet. They 

could have avoided the tension by putting a handrailing in one stall with 



required door space for a wheel chair and st i l l  keep a normal person bowl 

height. Both could have used the toi let without any inconvenience. All 

problems are not this easy to solve but this is one case in which the 

institute would come in or be called upon to analyze the situation. 

Another function of the institute would be to consolidate al l  data on 

the physically handicapped that has been carried on by government agencies 

or grants. This would also be a source of funding for the institute instead 

of giving grants to agencies al l  over the U.S. for research and then having 

this research f i led away or not published, the institute wil l  become the one 

agency on research for the physically handicapped. 

The institute would set al l  standards for doors, ramps, packaging, 

etc. concerning the physically disabled. 

In addit ion i t  would serve as design f irm. The fol lowing examples 

may best i l lustrate how the institute would function. 

Example one: A member of your family has lost mobil i ty of his legs, 

(accident, arthrit is, age, etc.) He can not function at home anymore. The 

institute wil l  send you necessary information on how to reconstruct your 

l iving space so both you can function normally. This may be in pamphlet 

form or by taking your home in the form of photographs of interior spaces 

and f loor plan and showing you specif ically where changes should be made 

and how to make them. 



Example two: A hospi ta l  needs a new bed type for a category of  

disabled people.  The hospi ta l  sends to the inst i tute the program. 

The inst i tute designs bed, bui lds prototype or presents drawings for  

product ion to c l ient .  Cl ient  f inds own manufacturer of  h is choice.  

Example three: Campbel l  Soup Company needs a new packaging 

system for  the handicapped market.  inst i tute designs container 

or gives patent r ights to Campbel l  Soup Company. 

Example four;  S . O . M .  is  doing a mass t ransi t  system geared for  

the use of  handicapped as wel l  as "normal"  people.  S.O.M. may send 

personal  to inst i tute,  request s taf f  to come to S.O.M. or  use inst i tute 

as consul tant .  

Example f ive:  Designer needs informat ion on handicapped. Gets 

informat ion by mai l ,  phone or in person. 

The image of  the inst i tute wi l l  not be of  a bui ld ing f i l led with 

ramps, e levators,  d i f ferent doors,  d i f ferent mater ia ls,  d i f ferent 

forms of  hardware but a bui ld ing to house designers to carry on their  

work.  

The charges made wi l l  be wi th in the studios,  f inding di f ferent 

heights for  tables,  beds, etc.  

Al though industry has already beg n to real ize the need for  

designing products that  are more funct ional  and hopeful ly aesthet ical ly 

pleasing, the increased informat ion that  can be obtained for  the de­

signer wi l l  help him to sat isfy more of  the populat ion in h is products 

and bui ld i  ngs.  



The goal of the institute is primarily to reduce societies effect 

on the handicapped by a better sense of design application within our 

environment. The problems of the physically handicapped are not going 

to be eliminated by design modifications alone but the stress factor 

can be reduce so that their environment does not become one more 

barrier to independent living. 

The institute itself will be a location for product, architectural 

interior, etc. Designers working together to define and remove todays 

barriers that occur for the physically handicapped. 

The practicality of this institute is that the handicapped person 

would like to be independent and may find this increased independence 

by having his near environment (the space contained within 4 walls) 

adapted to his needs (functional equipment design). 

The more the handicapped become incorporated into the existing 

community, the less visible as a separate group they will become. This 

requires an understanding of the building barriers around us that can 

be removed to the benefit of us all. 
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The informat ion in th is sect ion was compi led from var ious books on the 

physical ly handicapped and of  their  human factors.  

In deal ing wi th the handicapped as wel l  as the normal we must be aware 

of  their  human factors.  We have to start  re lat ing the bui ld ing to the in­

div idual  and not the indiv idual  to the bui ld ing.  We must a lso be aware that  

a person in a wheel chair  does not go as fast  as a normal person. So s low 

your bui ld ing down by detai l ing,  plants,  something they can relate to.  

Provide an interest  in mater ia ls even i f  i ts  a paving pattern or t i le f in ish.  

A b ib l iography is l is ted at  the end of  th is sect ion deal ing wi th the \  

hand i  capped. 

The fo l lowing is what one should t ry and design for  not just  the handi­

capped and e lder ly but for  the betterman of  a l l .  

Fire Protect ion -  one solut ion would be to provide wi th in the area 
accessible to the handicapped an area of  refuge on each f loor.  This area of  
refuge could be e i ther on the s ide of  a f i rewal l  that  is  away f rom the 
potent ia l  f i re source, or  in an area wi th in the enclosure at  a f i re stair .  
I t  should be located out of  the way of  main t raf f ic  c i rculat ion,  part ic­
ular ly in a stair  wel l ;  added benef i t  would be achieved i f  th is space were 
equipped wi th a break glass alarm device to s ignal  by bel l  or  l ight  that  
someone is  in the refuge area. Fire ext inguishers and alarm boxes should be 
located on wal ls at  a height accessible to the wheel chair  user.  The top of  
the ext inguisher should be about 4 feet  f rom the f loor.  

The f i re alarm box should have a pul l  type hands easi ly grasped. Where 
possible for  the sake of  the deaf,  the alarm system should provide v is ib le 
as wel l  as audible s ignals.  



Automatic Door Closers -  Fire Doors -  when automatic door 

closers are adjusted for the sake of  wheelchair and crutch users, 

there is danger that a f i re door so adjusted may not remain 

effect ively closed in a strong draft .  Fire doors, under such 

condit ions, may advantageously be equipped with electro-magnetic 

smoke and heat sensit ive door holders, which would hold the f i re 

door open during normal use and would close i t  during a f i re.  

Unl ike other handicapped people, who can make their  way through 

exist ing architecture, wheelchair users need special  environmenta 

safety measures, and certain architectural  elements have to be 

restructured for them i f  barr iers are to be el iminated. 

Barr iers: 

1. Floors 

a. Steps and curbs should be el iminated whenever possible. 
Maximum threshold or curb height is 1 inch. 

b. Scatter rugs and rugs with a deep pi le and abrupt edges 
should be avoided. 

c.  Floor grat ings may interfere with wheel t ravel.  
d. Sl ippery f loor surfaces should not be used. 

2. Wal ls 

a. Rough wal ls can cause hand abrasions. 
b. Objects project ing from the wal l  should be kept to 

a minimum. 



3. Doors 

a. Sliding doors are an obstacle to the wheelchair user unless they 
are automatic and have no obstructing tracks. Revolving doors 
are impossible. 

b. A spacing of 78 inch between two sets of doors (one set behind 
the other) avoids a wheelchair trap. 

c. Doors must be easy to open. The maximum force is 8 pounds. 
d. Lever handles on all doors and water faucets are preferred, 
e. Automatic doors are the best. 
f. Kickplates must be 16 inches high for wheelchair users; 

they are normally 13 inches high. 
g. Door widths must have a 32 inch minimum clear opening. 
h. Bathroom doors must swing outward but be placed so that 

they do not interfere with traffic. 

4. Space 

a. Wheelchair "parking" space is required in theaters, 
auditoriums, stadiums, and other public gathering places, 

b. Increased aisle space and parking space is required in 
cafeterias, restaurants, and l ibraries. 

c. Public toilet stalls, showers, and phone booths need 
to be large enough to accommodate a wheelchair. 

5. Reach 

a. Phones (including the coin slot), drinking fountains, 
vending machines, l ight switches, and f ire alarms must 
be within easy reach. The handy reach zone is 36-48 
inches, measured from the f loor. A 54 inch high coil slot 
has been accepted in the U.S. to accommodate the ambulant 
and a large percentage of wheelchair users. 



b. Peepholes must be kO inches high; they are normally 60 inches 
high. 

6. Walks and ramps 

a. The maximum recommended grade for walks is 3 percent. 
b. Walks with a 3~5 percent grade require rest areas. 

The minimum width is 48 inches. 
c. Ramps generally have a 5-8 percent grade. They require 

rest areas every 30 feet, restricting curbs 2 inches high, 
and handrails on both sides. 

d. The maximum grade for ramps is 8-10 percent. Such ramps 
require rest areas every 15 feet, handrails, and restricting 
curbs 30 inches apart. 

e. Rest platforms have a minimum length of 5** in. (137.2 cm). 
f . Ramps should be textured to provide a non-skid surface, 

7. Elevators 

a. The minimum size for a residential elevator capable of 
accommodating one wheelchair and one attendant is 40 in. wide 
by 52 in. deep. 

b. The minimum size for a public elevator to allow for wheel­
chairs is 66 in. wide by 61 in. deep. 

c. The minimum elevator door opening is 32 in. (81.3 cm) wide. 
d. Elevators should be easily accessible. 

8. Bathrooms 

a. A 36O0 turn is desirable in a bathroom (see selector 3a); 
a 180° turn is acceptable and requires a space 60 in. square, 
54 x 63 in. or 52 x 69 in. 

b. Lavatory height from rim to f loor is 32.5 in. maximum. 
c. Lavatory bowl depths over 6 in. interfere with leg room. 



d. The minimum knee well  width under the lavatory is 28 in. 
e. Pedestals and leg supports on lavatories should be avoided. Counters 

or wall  mountings are preferred. 
f .  Exposed drain and hot water pipes must be insulated. 
g. Tub height is 16 in. minimum, 19 in. maximum. 
h. An adjoining tub seat 18 in. wide is required, sloped to drain. 
i .  Nonskid material should be provided for the tub bottom. 
j .  A canti levered toi let gives increased foot space for maneuvering, 
k. Nonsl ip grab bars are necessary as assists near the tub and toi let.  
1. Medicine cabinet height from top to f loor is 60 in. maximum. Cabinet 
should be located on the wall  that is free from f ixtures. 

9. Showers 

a. Shower stal ls are 36 in. square for wheelchair users. 
b. A folding seat should be hinged on the side wall  opposite the shower 
head. 
c. The seat size is 14 x 36 in. and is 19 in. high. I f  the wall  to which 

the seat is attached continues beyond the stal l ,  the seat should ex­
tend 9 in. outside to faci l i tate transference from the wheelchair to 
the shower seat. 

d. Horizontal grab bars are recommended along the three sides of the 
stal l  33 in. above the f loor. 

e. Water controls and soap tray should be 42 in. above the f loor. 
f .  Shower curb heigh is 2 in. maximum. 
g. The f loor should have a nonskid surface and be at the same level as 

the f loor outside the stal l .  
h. When two showers are adjacent one should be r ight-handed and the 

other left-handed. 

10.Ki tchens 

a. Sink height from r im to f loor is 32.5 in. maximum. 
b. Sink bowl depths over 6 in. interfere with leg room. 
c. The minimum width for the knee well  under the sink is 28 in. 



d. Pedestals and leg supports on sinks should be avoided. Counters with 
knee wel ls or wal l  mountings are preferred. 

e. Exposed drain and hot water pipes must be insulated. 
f .  The opt imum counter and range height is 31 in.  
g. The cooking range knee wel l  should be 28 in.  wide and a minimum of 26 

in.  high. 
h. Cooking range controls are located at the front for easy reach. 
i .  Wall  ovens should be 31 in.  high, measured from oven bottom to f loor.  

Side hinged doors are preferred. The oven should not be below the 
cooking range. 

1. Furniture 

a. Surroundings should be pleasant,  not inst i tut ional- looking. 
b. Special  considerat ion should be given to shelves and storage areas 

to acknowledge the l imited arm reach in al l  direct ion due to the 
wheelchair dimensions. 

c.  Tables must c lear armrests. Some wheelchairs have a special  armrest 
cutaway for a close approach. 

d. Clearance must be provided for the hands whi le operat ing the dr iv ing 
r ims. 

e. Increased toe space is required. 
f .  Access space is needed around the bed. Al low kO in between twin 

beds or between bed side and one wal l ,  5^ in.  (137-2 cm) between 
bed s ide and furni ture, and *+8 in.  (121.9 cm) at  the foot of the bed. 

Crutch Users 

People on crutches may be only temporari ly handicapped, but they 
too need considerat ion. 
1. Floors should not be sl ippery when wet or dry. Sl ippery f loors or 

thickly padded seat ing make i t  di f f icul t  for people wearing leg 
braces to r ise out of  a chair .  



2. Scatter rugs and rugs with a deep pile should be avoided, 
3. Stairs are better than long or steep ramps for crutch users. 
h. Handrails for stairs must be strong because they are used for 

pushing and pull ing. Decorative, slippery, and oversize hand­
rails should be avoided. 

5. Curbs should be as low as possible and not exceed 6 in. in 
height. 

6. Reach should be l imited to an area between head height and knee 
height. 

7. Crutch users may only be able to have one hand free; for this 
reason hold-down faucets are impossible. 

More stair accidents are due to slippery treads: 

23% Slippery treads 
23% Short treads 
16% No handrai1s 
32% Other (no single item exceeds 8%) 

Stai rs 

If stairs cannot be eliminated, or ramps cannot be used, the following 
requirements for stairs for the elderly should be noted. 

1. Treads 
a. Nonskid surfaces should be used; outdoor steps should be sanded 

or salted i f icy. 
b. Overpadded carpeting can cause tripping. 
c. Treads less than 9.5 in. are inadequate for descending steps. 

2. Risers 
a. Risers over 7 in. are toosteep; risers less than k in. are hazardous. 
b. The sum of the read and riser is best at 18-20 in. 
c. Open risers can cause shin injuries, tripping, and fall ing, 
d. Variations in risers on the same staircase change the walking 

rhythm and lead to accidents. 



Single risers, which are often overlooked, can be hazardous. Paint­
ing risers yellow or white calls attention to them. 

Handrai 1 s 
Handrails should be smooth and round for a comfortable, safe grip. 
The best diameter is 1.5-2 in. 
Provide a 2 in. (5.1cm) hand clearance between the railing and wall. 
Handrails should terminate in such a way that they cannot catch 
clothing. 
Handrails that extend horizontally beyond the lowest step and beyond 
the highest step give a clue as to where the stairs end. 
Handrails should be able to withstand a lateral force of at least 
200 lb. (90.7kg). 
Handrails 42 in. (106.7 cm) high on landings and balconies are easy 
to see, and since they are above a person's center of gravity they 
protect one from toppling. The optimum handrail height on stairs 
is 30-34 in. (76.2-86.4 cm) above the tread, measured from the nosing 

Landings 
There should be a resting point for the elderly at every 72 in. rise 
on indoor stairs and at every 48 in. rise on outdoor stairs, 
A landing must be provided as a transition between steps and a door. 
It must be large enough to provide clearance beyond swinging doors. 
Landings should be used for changing the direction of steps. 

Stair width 
To allow one person to pass another person going in the other 
direction, the stair width should be 48-51 in. 
To allow two people to pass one person going in the other direction, 
the width should be 72-75 in. 
For each extra person, add 24 in. 
The minimum for service stairs (if used by one person) or for 
deliberate restriction is 24 in. 



Furn i  ture 

In designing furni ture for the elderly,  one should keep in mind that 
they have some special  requirements. 

1. Cha i  rs 
a. I t  is di f f icul t  to get out of seats that are lower than the in­

dividual 's compressed seat height.  
b. Armrests the same length as the seat assist  one in r is ing out of 

a cha i  r .  
c. Chairs should be l ight and easy to move. 
d. Sturdy chairs give a sense of securi ty.  
e. An opening between the backrest and seat faci l i tates cleaning but 

may be drafty.  

2. Footstools 
The maximum height is 12 in.  

3. Tables 
a. Work and dining tables must be steady and sturdy. 
b. The minimum height for coffee tables is 2h in.  to reduce bending. 

4. Shelves 
The elderly cannot reach as high or stoop as low as younger people. 
For shelf  heights, see selector 3b. 

5- Beds 
a. The minimum height from the top of mattress to the f loor is 17 in.  

This faci l i tates making the bed without too much stooping. 
b. Beds higher than 21 in.  cannot be used as a seat and are di f f icul t  

to cl imb into. 
c.  A bed whose height is 27 in.  (68.6 cm) is convenient for nursing. 
d. I f  the tops of the headboard and footboard are 12 in.  above the 

mattress, they provide hand supports for making the bed. 



6. Lighting 
Poor lighting on stairs can lead to accidents. 

Doors 

1. Material 
a. Door windows should be unbreakable since many door accidents 

result in injuries caused by broken glass. 
b. Full-length transparent doors should have markings to indicate 

their presence; otherwise people tend to walk into them. 

Openings 
a. Doors should not open into hazardous areas such as stairs or traffic 
b. The minimum angle for a safe door opening is 90°. 
c. Doors must swing outward from small confined spaces to permit 

extrication of a collapsed person. 
d. Folding and sliding doors are much safer than double swinging doors, 
e. Door and jamb edges should be rounded or cushioned to minimize 

scissor cutting and smashing of fingers. 
f. Sticking doors can release suddenly, creating unforeseen injuries. 

3. Hardware 
a. Doorknobs are hazardous to grab if sharp or broken. 
b. Lever handles are easier for most people to operate. 
c. A hand clearance of 2.7 in. is required between doorknob and 

door frame. 
d. Nonlatching or releasable hardware allows a person to escape from 

a closet. 
e. Strike plates and push bars must not catch clothing. 
f. If a doorstop causes rapid rebounding, injuries may occur. Door­

stops should be mounted near the top of the door so that they do 
not cause tripping. 

g. Automatic door closers should be adjusted to make opening doors 
easy. Doors should be made to close slowly. 
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In  programming the ins t i tu te  there  was no t  a  s imi la r  s tandard 

or  bu i ld ing type to  fo l low in  space or  funct ion .  I  broke down the 

ins t i tu te  in to  3 genera l  o r  bas ic  d iv is ions in to  which th is  bu i ld ing 

would  log ica11y fo l low.  

1 .  Operat ions which would  be o f  an admin is t ra t ive  

nature  and dea l  main ly  w i th  the pub l ic  (d i rec tor ,  

f inanc ia l ,  soc ia l ,  HEW, aud i tor ium,  rece iv ing. )  

2 .  Des ign which would  inc lude a l l  operat ions 

dea l ing  w i th  the c reat iv i ty  o f  des igners .  

3-  Fabr ica t ion ,  the const ruc t ion  o f  pro to type and 

an area o f  3  d imens iona l  c reat iv i ty  (wood,  

p ias t ics ,  meta l ,  sh ipp ing rece iv ing:  

Wi th  these three d iv is ions set ,  I  fo l lowed a  product ,  (des ign 

prob lem) ,  a  c l ien t  (hosp i ta l )  and an out  o f  house des igner  need ing 

ass is tance or  in format ion about  the  phys ica l ly  hand icapped and the 

genera l  pub l ic ,  th rough two d imens iona l  space and ana lyzed which 

each would  need or  encounter  to  so lve  each prob lem.  As each c l ien t  

or  prob lem was taken through the ins t i tu te ,  the deve lopment  o f  3  

d imens ion spaces took p lace unt i l  the  pre l iminary  program was 

deve loped.  Th is  was on ly  the f i rs t  s tep.  i  had taken a l l  examples 

f rom admin is t ra t ion  through fabr ica t ion  neg lec t ing  that  each cou ld  



be reversed.  Example would be instead of  a hospi ta l  asking the 

inst i tu te to design a bed for  a cer ta in range of  d isabled people 

they sent  the bed to the analyzed and adjusted for  the physical ly  

handicapped.  This would be tak ing the bed through fabr icat ion 

or  design before administ rat ion,  but  each would in f luence the 

outcome of  the bed.  As the spaces evolved ( two d imensional)  they 

had to be def ined as to how large,  what  volume, necessi ty  of  

l ight ,  equipment ( three dimensional  space).  As the spaces became 

def ined they a lso ref lected type and number o f  personal  needed.  

Always keeping in  mind a sense i f  c i rculat ion and in teract ion of  

the personnel  in  the 3 d iv is ions,  a system of  connect ion was 

developed re lat ing each d iv is ion to one another.  

The fo l lowing sheets are the program and room analys is  

for  the inst i tu te keeping in  mind the ergonomics of  the 

physical ly  handicapped.  
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the site 



Since there is  not an inst i tute of  th is type in existence as 

of  yet ,  s i te select ion become an important factor.  Ideal ly the locat ion 

for  the Inst i tute is the area of  the central  states around Kansas. The 

bui ld ing being a center for  a l l  informat ion would be easi ly accessible 

by East and West as wel l  as North and South.  My f i rst  intents were of  

placing th is inst i tute there.  Since Montana's future of  being an 

industr ia l ized state is s t i l l  uncertain,  I  fe l t  the need of  placing 

the inst i tute in Montana. F i rst ,  i t  becomes a form of  c lean industry 

for  Montana, yet  s t i l l  producing. Secondly,  Montana has a set t ing that 

could be qui te a physiological  asset.  An area so foreign to a l l  

forms of  industry and inst i tutes in general ,  that  the bui ld ing 

(archi tecture) does not  have to take the form of  a known inst i tute.  

In deal ing wi th Montana, one has very l i t t le to work wi th in 

considerat ions of  t ransportat ion,  hospi ta ls,  shipping and access to 

manufactures.  Choosing a locat ion wi th in Montana was centered around 

t ransportat ion.  In evaluat ion of  a l l  major towns in Montana, Bi l l ings 

became a just i f iable s i te for  the inst i tute.  Bi l l ings is the county 

seat of  Yel lowstone County,  southeast ly located in Montana. I t  has 

an approximate populat ion of  61,500 wi th the 2nd fastest  populat ion 

growth in Montana. Located wi th in Bi l l ings is the State Nursing 

School  which may be in relat ion to the inst i tute.  I t  has two col leges-

Rocky Mountain Col lege and Eastern Montana Col lege. 



Billing^ average temperature in winter is .  Winds are from 

the southwest with minor winds westerly-south. Latitude is kS° ^7' North. 

With summer soltice of 68 1/2° and winter soltice of 22 1/2°. The 

geography of Billings is a fairly flat town with sandstone cliffs 

bordering the north. The Smokie Mountains are to the Southwest, the 

East has a fairly low horizon line. 

In choosing the site, I felt a need that the institute should 

be easily located from incoming visitors foreign to Billings and to 

Montana. Also a connection with the Nursing School, hospitals, and 

homes for the elderly. 

The site is located on the corner of Rimrock and 17th Avenue, 

Rimrock is one of Billing's major arteries of vehicular transportations 

and is connected by all other arteries of main transportation within 

Billings. 17th Avenue takes off of Rimrock and connects to Grand 

Avenue. These two streets, Rimrock and Grand, are Billing's routes 

of transportation. 

Rimrock is connected by North 27th which is the access to and 

from the airport. North 27th is also the main access to Billing's 

business district. 

Billings has a local bus transportation system running on both 

Rimrock and 17th connecting the site with a means of transportation 

rather than by private car. 



The site in general, is a parcel of land 1250' + 7504, with 

a site slope of 1 foot in 20. The slope runs downward from north 

to south. Approximately 250' north of Rimrock Avenue and a five 

foot berm runs approximately 100' East off of 17th Avenue. There 

are approximately kO American Elm trees ranging in height from 12s 

to 40'. The trees in general, run in parallel with the existing 

roadways. The site is bordered by Rimrock Drive on the North 

and by 17th Avenue on the East. Both have a vehicular limit of 

35 miles per hour. There is no pedistrian means of traffic on 

the site although Billings has a proposal of sidewalks or a bike 

path on Rimrock Drive. 

The site is bordered by residental on the North and East 

and by Rocky Mountain College on the East. The South is generally 

open except for a residence approximately 1000' from Rimrock. 

There is a 25 foot setback on building lines on both Rimrock 

and 17th. There is a height restriction that from within 25s of 

Rimrock the building height can not be greater than 25'• The 

residences across Rimrock Avenue start 8' above the Northern 

most of the site. From the center of the site are to the north 

a belt of cliff like sandstone called the Rimrocks, To the West 

a park like area containing a 32 unit housing structure for Rock 

Mountain College. To the South, Billings valley and a tree like 



are to the Southwest. Easterly view is of residences boarded by 

elms. 

Water and gas hook up is located under 17th avenue. There are 

power lines running along 17th Avenue opposite side adjacent to 

site. There is one power pole used for support located approximately 

25 feet West from 17th and 250 feet rtorth of Rimrock. Other than 

the trees this is only other obstacle located on the site. 

The previous use of the site was a trailer court from 1956 -

1963* When the trailer court was built they leveled the site creat­

ing the earth berm. Trailer sewage and water lines have been removed. 

There is no unusual drainage problems with the site. The justification 

for the physical site is that it has a general slope, is located 

in an established neighborhood, has a main route of access (easily 

found) and is bordered by an already institutionalized setting 

(Rocky Mountain College). On Rimrock Avenue is also located the 

Yellowstone Home for the Aged, St. Mary's Hospital Complex (also 

contains nursing school). 

I feel that the site and the neighborhood can absorb this type 

of building without any difficulty . 
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The bui ld ing is set  back TOO feet  from the north edge of  the 

s i te.  This is  respect ing the green band that  runs from Rocky Mountain 

Col lege to the inst i tute along Rimrock Dr ive.  Unl ike the bui ld ings 

of  Eastern Montana Col lege and Rocky Mountain Col lege facing Rimrock 

Dr ive,  the facade of  the inst i tute faces away f rom Rimrock and forms 

i ts  own enclosure instead of  having Rimrock Dr ive become i ts  en­

closing fence. 

The facade faces into a courtyard or plaza much l ike the 

Venic ian Plaza. The bottom colonnade acts as the window into the 

shops and te l ls  the story of  the bui ld ing by the placement of  photo 

murals on the inter ior  wal l .  The exter ior  colonnade separated from 

the main facade wal ls acts as a measurement to scale and as a re­

f lect ion of  inter ior  walkway. 

The facade acts as a sun screen and is  also the structural  wal l  

for  the jo ists.  The two hal f  arc windows emphasize the space wi th in.  

The mater ia ls and form of  the bui ld ing do not re late to the neighbor­

hood but to the s i te.  The facade is  concrete wi th sandstone or rock 

aggregate facing south as do the Rimrocks behind the bui ld ing.  Ihe 

Rimrocks form a wal l  and so does the inst i tute 's facade. ^he sun 

wi l l  react  on the facade as on the Rimrocks. 



The space wi th in  the bu i ld ing is  d iv ided in to  6 par ts ,  3  on the 

lower  leve l  and three on the upper .  Admin is t ra t ion is  p laced c losest  

to  the ent rance,  so personal  or  publ ic  do not  have to  go any fur ther  

in to  the bu i ld ing.  The l ib rary  or  data center  is  p laced in  the center  

for  i t  is  the hear t  o f  knowledge wi th in  the complex.  

Shop is  p laced under  Design for  there are c lose t ies  o f  a 

des igner  work ing both two and three d imension ly .  

The v ines on the facade wi l l  work to  keep sun out  in  summer 

and a lso create a paste l  modeled l ight  as wel l  as le t  in  winter  sun.  

The two s tory  space or  c i rcu la t ion path is  an inner  cour tyard wi th  

v ines,  smal l  t rees,  e tc .  for  year  around phys io log ica l  comfor t .  

The bu i ld ing conta ins 42 d i f ferent  des ign cons iderat ions for  the 

phys ica l ly  handicapped but  is  not  a  bu i ld ing that  accents  them. I t  

is  a bu i ld ing that  houses des igners not  a museum o f  g immicks.  

S ince both Rimrock Dr ive and 17th have vehicu lar  l imi ts  of  

33 mph,  the bu i ld ing was des igned to  make a s ta tement  to  a person 

going a t  th is  speed.  From Rimrock he can te l l  the bu i ld ing has 

separate funct ions by the set  back o f  second f loor .  From 17th the 

facade is  a g iant  t re l l is  covered wi th  v ines.  As a person approaches 

by foot  or  wheelchai r  he p icks up the deta i l ing of  the pav ing pat tern,  

deta i l ing o f  copper  t re lase,  exter ior  f in ish of  concrete.  



When approaching f rom Rimrock Dr ive you pass a smal l  cour t ­

yard.  Th is  is  a taste of  what  l ies  beyond.  When coming f rom 

17th you exper ience large c i rcu lar  cour tyard and the pass smal l ,  

A re f lect ion of  the large cour tyard.  

The cent ra l  c i rcu la t ion corr idor  is  l ined on the nor th  wal l  

by photo mura ls  which have no sca le to  a person in  a wheelchai r  

or  to  a s tanding person.  They are in  scale to  two s tory  corr idor .  

The cent ra l  ha l f  c i rc le  in ter ior  cour tyard is  a re f lect ion 

of  the exter ior  cour tyard and a lso acts  as a  foyer  for  the 

audi tor ium.  A l l  cent ra l  located wal ls  and cour t  rad ia te a t  one 

po int  in  in ter ior  cour tyard a lso exter ior  facade.  The main 

ent rance is  a lso p laced on a l ine through th is  point .  Staf f  

park ing is  p laced on southwest  end to  reach d i f ferent  par ts  o f  

the bu i ld ing and they can t rave l  through in ter ior  co lonnade 

or  exter ior  co lonnade depending on the day.  

The s lop ing o f  the roof  towards the res ident ia l  areas is  

a re f lect ion of  the gabled roofs .  

Drawings and photographs are labeled.  
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