
. 

DON S. VANDIVER 

DESIGN FOR THE VISUALLY 
HANDICAPPED 





DESIGN FOR THE VISUALLY HANDICAPPED 

an undergraduate thesis 

by 

Don S Vandiver 

Submitted in partial fulfillment 
of the requirements for the degree 

of 

Bachelor of Architecture 

Approvedi 

Montana State University 

Bozeman 

June, 1978 



table of contents 
Iage 

Introduction i 

Thesis Statement .4-'! ii 

Thesis Statement £2 ......... iii 

Design for the Visually Handicapped 1 - 58 

Conclusion 1V 



introduction 

The initial objective of this thesis was to identify a design 
vocabulary that could be employed when designing spaces for the 
blind. The hope was that this vocabulary could provide, for the 
visually handicapped, an awareness of space and an appreciation of 
the aesthetics of space. (See thesis statement 1.) As research 
progressed it became apparent that design decisions should not be 
made without reference to the visual sense. Instead, design for the 
visually handicapped should be a specialized design that capitalizes 
on the remaining visual capacities. A design vocabulary did not 
evolve as expected. Aesthetic awareness was not as important to the 
visually handicapped as were the hazards and inconveniences created 
by insensitive design. Orientation aids and ease of mobility appeared 
as major needs of the visually handicapped, (See thesis statement 2.) 

Very little writing has been done on the needs of the visually 
handicapped in an architectural context. A handbook of design con
siderations for the visually handicapped seemed to be a valid way of 
solidifying the design principles learned in this study and has the 
potential, after further refinement, of being a valuable contribution 
to the architectural profession. 

The author has made special efforts to include recommendation that 
he thought would prove to be valid after testing is completed . Ex
tensive testing has yet to be done to confirm the recommendations 
contained herein. 



thesis statement 1 

VISUAL PERCEPTION OF SPACE AND VISUAL ORIENTATION IF 

SPACE LARGELY DETERMINE THE VOCABULARY OF ARCHITECTURAL 

DESIGN. A DIFFERENT VOCABULARY EVOLVES AS DECISIONS 

CONCERNING THE DESIGN OF SPACE AND FORM ARE 1-ADE WITH

OUT REFERENCE TO THE VISUAL SENSE. THE EFFECTIVE IM

PLEMENTATION OF THIS VOCABULARY MAKES POSSIBLE, FOR THE 

BLIND, AUAKENESS OF AESTHETICS, CLEAR PERCEFTION OF 

SPACE, AiiD RAPID, ACCURATE ORIENTATION IN SI ACE. ALL 

ARE NECESSARY TC THE COKFORT AND SELF-SUFFICIENCY OF 

THE BLIND. 



thesis statement 2 

THE VOCABULARY OF ARCHITECTURAL DESIGN RELIES MOSTLY ON 

OITER VISUAL. CAPACITY TO PERCEIVE SFACE AND THUS TO ORIENT 

ONESELF. SPECIAL DESIGN CONSIDERATIONS FOR THE VISUALLY 

HANDICAPPED LESSEN THIS RELIANCE. CLEAR PERCEPTION OF 

SPACE, RAPID AND ACCURATE ORIENTATION, AND INCREASED 

EASE OF MCEILITY RESULT FROM THESE SPECIAL CONSIDERATIONS. 

THEY PROVIDE COMFORT AND ALLOW SELF-SUFFICIENCY FOR THE 

VISUALLY HANDICAPPED. 
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INTRODUCTION 

Today, when we are confronted with the challenge of designing 
for the visually handicapped, we may find ourselves laboring under 
some of the misconceptions and biases reflected in the following lines: 

"I can no more believe old Homer blind 
Than those who say the sun hath never shined. 
The age wherein he lived was dark; 
But he could not want sight who 
Taught the world to see." 

Sir John DunhairP-

The author of this short verse could not accept the idea that a 
man like Eomer was blind. Such an attitude is typical of the sighted 
public today, we regaz*d our capacity to see as essential to living 
an active and meaningful life. When asked which sense would be the 
most difficult to live without, many respond: sight. Surprisingly, 
research shows that the adjustment and adaptation to severe hearing 
loss is much more difficult than the adjustment to substantial loss 
of sight.2 Certainly tens of thousands of blind people learn to 
enjoy a full life and contribute much to society. 

The challenge is ours as architects to understand the term 
"blind" sjid the people to whom the term applies. Then we can under
stand this handicap's limitations and design opportunities. As 
Cutsforth says: 
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"Blindness is neither an asset nor a curse, 
"but, to the contrary, a major handicap which 
can be overcome, for all practical purposes,. 
through patient, intelligent action. . . ."3 

Sensitive design for the visually handicapped is certainly a part of 
patient, intelligent action. 



Chapter 1 THE BLIND: who, where, why. 1 

WHO 

The tern "visually handicapped" applies to all those whose 
orientation, perception and motility skills are substantially depen
dent upon senses other than sight. Eighty percent of a normal per
son's knowledge of his surroundings results from his ability to see. 
T h e  s e n s e s  f r o m  w h i c h  a  n o r m a l  p e r s o n  r e c e i v e s  t h e  r e m a i n i n g  2 C o f  
his knowledge provide 100;^ of the input received "by a totally "blind 
person. (Fig. #1) The visually handicapped person must rely heavily 
on his remaining senses to obtain needed information about his sur
roundings . 

Because of the diversity of visual problems, a rather arbitrary 
line had to be drawn in defining legal blindness. Legal blindness, 
therefore, is (1) a visual capacity of 20/200* or worse after correc
tion and/or (2) a field of vision of 20° or narrower. The 20° is 
measured as a radius from the point of fixation. (See Fig. *12y As 
a result of this arbitrary definition and the diversity of problems, 
the total number of legally blind people in the United states can 
only be estimated. Such figures generally center around one half 
million people. 

Those who suffer the inconveniences of the legally blind but do 
not qualify for such a title are called functionally "blind. Gener
ally, a person with vision of 20/80 or worse after correction will 

*2C/200 means that the blind person will recognize an object at 
twenty feet that a normal person would recognize at 200 feet. 



have major difficulty navigating in his or her environment .5 

The visually handicapped are found among all age groups "but not 
with the same frequency. (Fig. #3) Unfortunately, those with the 
greatest ability to learn and adapt comprise the smallest number of 
visually handicapped, those 21 years of age or under. Those of ad
vanced years constitute the largest group of visually impaired per
sons. Along with declining visual capacities, these persons often 
suffer losses in the two major data producing senses that remain, 
i.e., hearing and touch. 

There are various causes of visual impairedness. Congenital 
defects, industrial and home accidents, desease and advanced age are 
the chief causes.7 The handicaps in those affected vary "by degree 
of vision lost. Catagorization of these handicaps can be made using 
almost any criteria. In this study the visually handicapped are 
grouped in terms of their understanding and perception of space. An 
explanation of the perceptuaJL skills of the resulting groups is given 
in a later chapter. For now, a brief summary of the varying visual 
capacities of ea.ch group will help us understand more about those 
whom we call "blind." 

The most startling fact may be that 90^ of the "blind" for whom 
we design actually have some degree of residual vision. (Fig. ,f^) 
Cnly 1QT5 are entirely dependent on their remaining senses alone. 
According to their understanding of space, the visually handicapped 
may be grouped as follows: (l) the congenitally blind, (2) the ad
ventitiously blind and the (3) partially sighted. 

The congenitally blind are among the ICfi who have no sight at 
all. The visual handicap originates at conception, birth or up to 
the age of six or seven. A certain maturing process in the brain 
restricts the visual memory of children so that visualization of 
space and memory of objects once seen does not exist in children 
blinded during these early years.^ They, therefore, ca,n be classified 



with the congenitally "blind who also have never seen and have no 
visual memory. 

The adventitiously "blind are totally "blind also. They have lost 
their vision as a result of a disease or an accident. Generally, 
they understand the physics of space, having had their sight at one 
time or another. Their ability to have visual imagery in the brain 
helps in certain of the skills they must master after the loss of 
sight. The accuracy of their visualization seems to depend upon how 
long they had vision and how long it has been since they lost it.9 

Those with some form of residual vision comprise an overwhelming 
majority of those considered when dealing with the visually handi
capped, Only the broadest generalities apply to these people because 
of the infinite diversity of visual capacities. These capabilities 
may include the ability to see light, shadow, shape, color or any 
combination thereof, as well as tunnel vision in all of its variations. 

In conclusion, the visually handicapped can only rarely be 
characterized as totally sightless. Kost have remaining visual capa
cities that can be enhanced by sensitive design. 

WHERE 

The increasing number of jobs and other opportunities opening 
to all handicapped persons has created a need to physically accommo
date the demands of the individual handicaps. In some cases we are 
required by code to provide such accommodation. The opportunity 
to design a facility solely for use by the visually handicapped will 
be rare. Buildings for the blind, such as libraries and training 
institutions, are becoming more common, but usually the opportunity 
to incorporate design for the visually handicapped will come as one 
designs more ordinary buildings. Some examples include restaurants, 
university buildings, public schools, libraries, or any building 
that houses a public service. In most cases design for the visually 
handicapped requires the least environmental modification of any 
other major handicap except for the deaf. The burden then falls on 



the architect to incorporate into his design vocabulary a sensitive 
awareness of those modifications that are needed. 

WHY 

Design for the visually handicapped means design that allows 
for the comfort, mobility and self-sufficiency of all users. To 
achieve this, the architect must include in his design repertoire 
special design tools and considerations. The use of these specialty 
items will maximize the use of residual vision and the other remain
ing senses. The architects goal is to provide the visually handi
capped person with sufficient sensory data to determine his relation
ship to his environment and to use this data for safe and purposeful 
travel. 
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LEGALLY BLIND 

20/200 

fig. 2 

20/80 normal 



USER DATA 

AGE DISPERSION 

50% 65yrs. a over 

40% 21-65 yrs 

10% 2lyrs a under 

fig. 3 

VISUAL CAPACITIES 
10% TOTALLY BLIND 

90% SOME RESIDUAL 
VISION 
LIGHT 
SHADOW 
SHAPE 
COLOR 
TUNNEL 
CATARACT 

fig. 4 



Chapter 2 THE ARCHITECT & CLIENT 2 

In most cases the extent to which one designs for the visually 
handicapped will rely on the architect's own initiative. The majori
ty of sighted clients will not "be aware of the needs of the visually 
handicapped, and present codes do not require much adaptation to 
these needs. The client of most public "buildings, including those 
specially designed for the visually handicapped, will probably "be 
sighted. Special effort is needed, therefore, to talk with as many 
visually handicapped people as possible to help the architect under
stand the diversity of problems incurred by this handicap. Questions 
concerning the mobility problems in existing buildings and what 
makes other buildings convenient to the visually impaired user will 
certainly excite the architects Imagination. 

Dealing with a blind client will probably be a rare opportunity, 
but talking with a visually handicapped potential user shouldn't be. 
Some basic techniques will help the visually handicapped person 
avoid embarrassment and maintain self-respect. 

1. Avoid expressions of grief or pity. 
2. Speak when you enter the room and identify yourself. 
3. Let the handicapped person know if you leave the room. 
*+. Do not express marvel or surprise because the person can 

do ordinary things. 
5. Do not speak of the "sixth" sense of the blind, or divine 

compensation for being handicapped. 
6. Offer your arm to lead, the person (this will depend on the 

~~ 10 



extent of the person's disability.) Do not take his arm or direct 
the person from "behind, IQ 

Some things to "be sensitive to in conversation are 

1. Address comments and questions directly to the handicapped 
person, not through his or her sighted companion. 

2. If there are three or more involved in a conversation, 
"begin comments by addressing the person "by name. This 
allows the visually handicapped person to follow the conver
sation and know when he or she is addressed. 

3. Do not revise your vocabulary to avoid references to sight. 
English, as well as other languages, often makes reference 
to vision or sight metaphorically. Use such figures of 
speech freely and do not challenge such use by the handi
capped person. 

4. Use the word "blind" freely whether it is intended liter
ally or metaphorically. 

5. Discuss freely the limitations created by the handicap and 
the special design features that could be helpful. Yl 

The visually handicapped are particularly sensitive to situations 
that draw attention to their handicap; for example, crossing the street 
or visiting an unfamiliar place. Discretion must always be exer
cised to allow the greatest degree of self-sufficiency and maintain 
self-respect. 

Mailing plans "visible" to the blind client is essential and 
possible.Tactual plans can be built out of chipboard, matt board 
or another thick, rigid board much as one builds a project model. 
The partitions usually drawn in poche are raised from the floor sur
face about l/8 inch. A vacuform or thermoform machine will produce 
a durable copy of the chipboard original by molding a thin sheet 



of plastic around the contours. The client can follow this type of 
plan "by touch. With a partially sighted client, heavy dark lines 
and contrasting, brightly colored areas may help him or her to 
understand the plans. 



Chapter 3 MOBILITY, PERCEPTION & 
ORIENTATION 

3 

The abilities of the visually handicapped to accurately perceive 
space will largely determine the degree of mobility the person has. 
Mobility relies on two basic components: (1) locomotion and (2) mental 
ori entati on.^-3 

Locomotion is the physical act of moving from point A to point 
B. Visually handicapped people learn special techniques that allow 
for safe travel either with or without special aids. 

Mental orientation is the mental mapping of one's place in rela
tion to the surrounding environment. To form an accurate mental map 
and correctly orient oneself, a person needs to correctly perceive 
the space he or she is in. The perceptual and the orientational 
methods of the visually handicapped can be discussed in terms of the 
visual experiences of the three following groups: (l) congenitally 
blind, (2) adventitiously blind and (3) the partially sighted. 

A formal understanding of how the congenitally blind organize 
themselves and the world around them is yet to be acquired. Whether 
or not a congenitally blind person ever gains a true concept of the 
physics of space is a question that remains unanswered. Research 
up until the late 19*K)'s showed no evidence of spatial awareness 
in the congenitally blind.^ Whether modern educational approaches 
give a blind person this awareness of what space is has not been 
determined. The fact that a person may never understand what space 
is or what movement through space means on a conceptual level does 



not eliminate the need to deal with space on a daily physical 
level. 

The congenitally blind perceive space through sensory data re
ceived through the remaining four senses. Touching, smelling or 
hearing does not result in the formulation of a visual image of an 
object or space in the mind of congenitally blind persons. They 
have had no visual experience and, therefore, visualization does not 
occur.3-5 Instead of an image, these other senses provide a store
house of information by which the person recognizes the object or 
space. 

The sense of touch or feeling conveys the most information to 
the blind person. Most information about a building or space is 
obtained by the touch of a. cane, changing textures underfoot, change 
in slope, or feeling air currents against the face. The blind person 
compiles this input and identifies certain landmarks that help to 
specify location and facilitate directional orientation. 

Sound conveys much information about the volume of a space. A 
poor concept of the volume of the space is often evidenced by the 
blind person speaking either too loudly or too softly for the sized 
space he or she is in. 

The true concept of distance is dependent on previous visual 
experiences. Instead of visualization, the congenitally blind per
ceive distance in terms of velocity and time or in relationship to 
the human bodyj for example, the length of an arm or numbers of 
paces. 

The perception of space in the congenitally blind is based on 
sensory input that contributes to the formulation of a comparative 
system that allows the congenitally blind to identify with concepts 
that are naturally learned by the sighted - long, short, high, low, 
far, near, etc. 



The adventitiously "blind rely on the same type of sensory data 
as the congenitally "blind to perceive space and form. The major dif
ference is that this data is transformed into visual imagery. The 
adventitiously blind imagine or visualize what the space is like 
"based on the visual memory obtained while they still could see. A 
6ompsrative system was naturally learned through visual experience. 
Therefore, concepts like distance can be visualized and understood 
independent of time, although they still might "be measured in rela
tionship to the body. Verbal description, touch and comparison can 
be used to create accurate mental images in the mind of the adventi
tiously blinded person. 

The partially sighted perceive space in terms of their indivi
dual visual capacities, combined with input from the other senses. 
Often reliance on data from the remaining senses is minimized, and 
the person will obtain adequate information from the residual vision 
for safe travel. Generally, the partially sighted perceive the sur
roundings in terms of contrasting elements. This contrast is usually 
between light and dark and/or values of gray. 

There is one perceptual skill available to all visually handi
capped people, It is known as facial vision. (Fig. 3-1) Facial 
vision is the ability to detect the changing pattern of sound waves 
as they are reflected off objects, walls, etc. The change is both 
felt on the face and is heard. Facial vision allows a visually 
handicapped person to be in a totally unfamiliar space and still 
sense the presence of major obstacles. The object must be sufficient
ly high to reflect sound waves onto the face, but the mass does not 
have to be great. Some blind people locate the corner of the street 
by detecting the post of a stop sign with facial vision.^7 To be ef
fective, facial vision requires a certain degree of concentration and 
a minimum of background noise. 



THE ABILITY TO SENSE 
THE PRESENCE OF OBSTACLE 
IN SPACE 

VERY DEPENDABLE AND 
EFFECTIVE EXCEPT WITH = 

a. hearing loss 
b. background noise 
c. degree of concentration 

fig. 3-I 



Chapter 4 LIGHT & COLOR 4 

The eye mechanisms of a partially sighted person are much slower 
to adjust to relatively sudden changes in lighting. This creates 
an uncomfortable sensitivity to glare caused "by certain lighting con
ditions. Glare restricts the visual capacities of the person "by 
causing contrasting materials to fade or "blend visually into a mono
chromatic field of vision.-^' Glare is usually caused by an extremely 
high contrast between the light source and the surrounding surfaces. 
Come common sources of glare are 

1. Small windows set in walls, 
2. Strip windows (vertical or horizontal.) 
3. Direct sunlight on highly reflective surfaces. 

Insufficient diffusion of artificial light. 

Surrounding buildings can create glare problems that can be 
anticipated, for example, reflective curtain walls or bronzed solar 
glass. 

Rapid, even diffusion of light as. it enters the space is the 
key to effective lighting design for the visually handicapped. Sills, 
iambs and fixtures should be designed to facilitate diffusion. The 
value of reflectance in paints and other surface materials should be 
considered as an aid to diffusion. 

As foot candle requirements increase, material selection be
comes more critical. Generally, matt surfaces are best with 

17 



increased lighting. 

Many visual handicaps cause colors to "be muted, seen as varying 
values of gray, or otherwise altered. The goal of the architect 
should "be to provide sufficient contrast in appropriate places for 
the difference to "be easily discernible by the visually handicapped 
user. 

Some areas where contrast is needed are 

1. where planer surfaces intersect, e.g., walls and floor. 
2. Around and on doors, (see doors, chap, 6) 
3. On appropriate areas of stairs, (see stairs, chap. 6) 
b. To emphasize special features or hazards. ^9 

Certain colors may appear to be markedly different in chroma 
when seen by the normal eye. when these colors are seen through the 
eyes of the partially sighted, they may appear to be the same shade, 
or the difference in shade may be indiscernible at a distance. Some 
of the color combina.tions that may give this effect (depending on 
shades and tints) are reds and greens, reds and blues, reds and 
oranges, blues and greens, browns and greens, and browns and reds. 
Reds and greens are the colors most commonly altered by the varying 
degrees of color blindness.20 In many cases the above combinations 
and others should not be depended upon to delineate a contrast in 
situations where contrast is needed. 
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20° 

EYE LEVEL 

EYE LEVEL 

f i g .  4 - 1  

Visual screens can te used to reduce glare for people 
with a restricted field of vision. The objective is 
to avoid contact "between the eye and the light source 

cr. Vandivar 

The design of skylights and light wells should take 
into consideration the visual capacities of the handi 
capped user. 

cr. Vandiv»r 



Windows should'not te used at the end of a corridor, 
nor should they be placed directly on axis with any 
traffic flow. 

cr. Vandivor 

Exterior entrances should "be lit to a minimum of 
five foot candles at all times. 

Journal of V.I. 



Chapter 5 ORDERLY SPACE 

The problem of organizing space for easy comprehension "by the 
visually handicapped is a challenge involving the refining of exist
ing design principles and goals. The objective is not to create 
"buildings that the handicapped person will instantly understand and 
in which he will be a"ble to navigate on the first attempt. The 
goal is to organize spaces and spatial relationships in such a way 
that orientation is easily learned and maintained and in which mobi
lity is facilitated, (see chap. 3) 

The use of certain design principles and the incorporation 
of special building features (see chap. 6) can make spaces become 
more meaningful to the visually handicapped users. 

1. Consistency. This term means "Dependability," The archi
tect should "be consistent in the treatment of features 
duplicated throughout the building and site. Examples are 

a. Texture variations that indicate upcoming hazards. 
(Fig. 6-3) 

b. Stair wells and their direction. (Fig. 5-1) 
c. Boom numbering that follows an obvious system of 

logic. Order may he apparent in plan but walking 
throughout the spaces can reveal inconsistencies in 
numb ering s equenc es . 

d. levators and placement of buttons, numbers, etc. 
(Fig. 6-3,*0 

e. Ltructural layout that is well integrated and that 21 



creates no hazards. (Fig. 5-2) 

2. Variety. The purpose of variety is to create individualized, 
landmarks (Fig. 6-3) that help the user identify his/her 
location, flight variations may go unnoticed by a sighted 
person "but can provide orientation data to the visually 
handicapped. 

Variety does not always have to "be achieved by a change 
of color or texture to be perceivable. For example, a variety 
of handrail shapes and designs or varied lighting intensity, 
quality and direction. The variation does not have to be 
great, but it should be strategically located for easy detec
tion. Variety can and should go hand in hand with consistency. 

3. Directional orientation. The orientation of the visually 
handicapped is most easily maintained in terms of the four 
directions - front, back, left and right.^1 This implies 
the use of linear relationships and rectilinear shapes, but 
there is room for much variation. (Fig. 5-3) 

The important thing to remember is that circulation 
should be structured, and the handicapped user should not 
be deprived of sensory data for determining his or her direc
tion of travel. 

Decision points. These areas are particularly critical 
points where the handicapped user can obtain important 
orientation information or where he or she makes choices 
concerning mobility. Some of these areas are 

a. Entrances (Fig. 6-8) 
b.. Stairways (Fig. 6-12) 
c. Corridor intersections (Fig. 6-3) 
d. Information desks (See chap. ?) 

These areas become important landmarks sought by the 



visually handicapped. They should "be easily identifiable 
Some ways to aid this identification are 

a. Special lighting (varied intensity, direction or 
quality.) 

t. Acoustic clues. 
c. Consistent use of specially designed features. 
d. Consistent texture variation. 
e. Color coding. 



Stairwells throughtout a "building should be consis
tent in their direction and approach. 

cr. Vandiver 

If directional orientation is not easily maintained 
while using the stairs, handrails should terminate 
by running parallel with the traffic flow. 

cr. Vandiv*r 



The structural system should be well integrated into 
partition lines. If Tree standing columns are needed, 
they should not obstruct normal circulation. Free 
standing columns can be "buffered with appropriate fur
nishings or noted by a change in floor texture and 
color. 

cr. Vandiver 



NOT RECOMMENDED 

IDEAL SITUATION 

fig. 5-3 

Radial designs can be very disorienting when entry-
is not clearly defined and when directional orientation 
is not easily maintained. 

cr. Vondiv»r 

Kental mapping is easiest when directional choices 
are clear and ones location is easily identified. 

cr. Matthis 



NOT RECOMMENDED 

fig. 5-4 

laving patterns should be based on axial relationships 
and simple angles. Intersections should "be uncluttered 
by benches or plantings that obstruct free circula
tion . 

cr. Matthis 

To be easily distinguished by the visually handicapped, 
curvilinear forms should have a radius of no greater 
than nine feet. Large radius curves are indiscernable 
by the blind and disorient the person by slowly chang
ing his direction of travel. 

cr. Matthis 



Chapter 6 ELIMINATING BARRIERS 



Wheelchair curb design can direct the 
visually handicapped user into the flow of 
traffic as he or she follows the incline of 
the surface (right) . It is important to 
articulate the joint "between pavement and 
concrete to alert the person to the fact 
that he or she is leaving the sidewalk 
(below) , 

cr. Thompson 

RECOMMENDED 

NOT RECOMMENDED 
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: eriaing and planting can be used to reduce "back
ground noise and to create acoustic zones that 
~ive clues to circulation patterns. 

cr. Vandivcr 

'he growth of vines, "hushes and plants should "be anti
cipated and controlled so that hazards are not created. 

cr. Vandivar 
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Change in texture can "be used as landmarks to help 
the visually handicapped user (1) to identify his 
or her location, (2) to warn him or her of hazards 
or (3) to determine his or her direction of travel. 

cr .  Mat th is  

landmarks can be any type of clue that helps iden
tify location. It can affect any of the remaining; 
senses. 



The United field of vision of most partially sighted 
people should be considered when determining the 
size of lettering and the placement of signage. White 
letters on a black or dark blue background is best. 
Lettering should be simple and easy to read. 

cr. Vandiv«r 



The area directly above the lavatory should be 
kept free of all obstructions to avoid injury as 
the handicapped user bends over to use the sink. 

cr. Vandivor 

The signs designating the men's or ladies* rest-
rooms should be markedly different in shape. They 
should be white on a dark background and should be 
either raised or depressed for easy tactual identi
fication. 

cr. Journal of V. I.  



Elevators should "be self-leveling and the doors 
should be controlled "by an electric eye. 

Emergency buttons should be a different size and 
shape from floor buttons. They should be consis
tently located at the "bottom of the panels. 

Floor numbers should "be placed immediately to the 
left of its button in raised arabic numerals. 

cr. Journal of V.I. 

Audible signals should indicate the elevator's 
direction. An audible signal should also sound as 
the elevator passes each floor. The direction of 
travel should be indicated by illuminated arrows. 

cr. Journal of V.I. 



PANELS ON BOTH 
SIDES OF DOOR — 

FLOOR NUMBER ON EACH 
JAMB 

fig. 6-7 

The floor numbers should te mounted on each side of 
the elevator door jamb five feet above the floor 
level. The numbers should "be raised arabic numerals. 

cr. Journal of V.I. 

Buttons should depress and remain depressed until 
the floor is reached, heat sensitive buttons 
should not "be used. 

cr. Journal of V.I. 



Entrances should allcv; the visually handicapped 
person space to step to the side out of the major 
circulation area. This gives the person tine to 
listen and to orient himself. 

c r .  V a n d i v e r  

The major entry to a "building may "be oriented toward 
parking facilities, "but pedestrian traffic approach
ing from other directions should also have easy 
access. 

cr. Journal of V.I. 



fig. 6-9 

Zntry doors should give an audible signal as they 
open. Often a dull "buzzing noise is used. This 
helps the visually handicapped person locate and 
identify the entry. 

cr. Od«l! 

Textured hardware should "be placed on doors that 
lead to hazardous areas, e.g., mechanical rooms, 
fire escapes, fire stairs, roof exits, etc. This 
is a signal of hazard that is understood by most 
blind people. 

cr. Journal of V.I. 



'/4" MAX. 

fig. 6-11 

Door frames should contrast with the surroundings. 
Ireferrably, the door should contrast with toth the 
frame and the wall. 

Door hardware should also contrast with the surface 
on which it is mounted. 

cr.  Odoll  

Thresholds should not create a tripping hazard and 
should contrast with surrounding materials. 

cr.  Journal  of V.I .  



40" 
RECOM. 

32" 
MIN. 

fig. 6-10 

All doors should "be marked by a change in floor 
texture. The change should extend the full width 
of the door swing on both sides of the door. 

cr.  Journal of V. I .  

Doors should allow easy passage for a person and a 
guide dog, or one person led by another. 

cr.  Journal of V.I .  
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RECOMMENDED TREAD DESIGN 
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1 

RAMPS 

NOT RECOMMENDED 

The ramp is always preferred to stairs "by 
the visually handicapped. Its use is 

specifically called for where level changes 

are small. 

fig. 6-12 
cr .  Ramsey  A  S l««p«r  
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fig. 6-13 

The tread nosing should contrast with the- tread 
and riser colors. The top and "bottom treads of 
each flight should contrast with the landing coloi 

A change in surface texture should warn the 
approaching user of the upcoming stairway. 

cr. Journal of V.I. 
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/ 
RECOMMENDED 

NOT RECOMMENDED - POOR GRIP 

RETURNS 

The return extending one foot six inches 
"beyond the last tread offers the possibility 
of placing orientation data in a place that 
is easily and quickly located by the handi
capped user. 

cr. Odcll 

The handrails should be a contrasting color to 
the walls. Handrails should be continuous 
around all landings. ",.Then stair width requires 
tTwo or more handrails, rails running along the 
outside edges of the stairs should both be 
continuous. 

cr. Odcll 



Chapter 7 FURNISHINGS 

The "benefits of a "building specifically designed for the 
visually handicapped will "be negligible if thought, planning and 
design do not go into the furnishings of the "building also. Hajor 
hazards and inconveniences will appear after the completion of the 
"building construction if furniture and accessory design and place
ment have "been neglected. 



Obstacles that are not attached within six inches 
of the floor should be enclosed by screen walls 
that attach to the floor. 

cr. Vandiver 
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fig. 7-2 

Choosing the appropriate design of tables, desks 
and chairs is extremely important to avoid 
motility hazards. Center supported furniture 
is hazardous "because projecting surfaces and 
sharp edges extend into space with no floor con
nection at the extremities. Furniture with 
ground connections on the extremities are much 
safer because they are easier to detect. 

Furniture should "be located out of major circu
lation corridors and in no way restrict free pas
sage through an area. 

In large open spaces, furnishings can be used as 
organizing elements that help to break the space 
down into understandable units. This can help 
the handicapped user identify his location and 
determine his direction of travel in an other
wise confusing space. 

cr. Vandivvr 



Storage of braille "books or materials with braille 
labels should be kept within a comfortable reach 
of the user. This makes reading the braille labels 
possible without removing the volume from the 
shelf. 

cr.  Darcy 

fig. 7-3 



BRAILLE READING 

Tables and desks provided for reading "braille 
should have an inclined top. This makes reading 
and writing braille easier by allowing the arm to 
be supported while the fingers can glide easily-
over the page. 

cr. Vandivar 

Tactual maps, models and diagrams should be dis
played on a horizontal surface. If possible, the 
models should be demountable. The pieces can then 
be handled and examined by the handicapped user. 
The pieces should be in contrasting colors to be 
easily distinguished by the partially sighted. 

TACTUAL MODELS 
cr. Darcy 

fig. 7-4 



Chapter 8 BUILDING TYPES: 8 

Every "building could "be altered to "better accommodate the capa
cities of the visually handicapped. An analysis of how design for 
the visually handicapped could affect architectural form should "be 
done for each "building type. The library and its use "by the visually 
handicapped have been the subject of a limited study in this work. 

LIBRARIES 

The objectives of a library for the visually handicapped reach 
beyond the objectives of a conventional library. A library can be
come a resource center that provides experiences, equipment and ser
vice that are not normally available to the user. 

Four main activities of conventional libraries are 

1. Display and storage of material. 
2. Browsing • 
3. Study (including reference areas and periodical reading.) 
k. Staff activities. 

In a library for the visually handicapped, display would be 
oriented toward the partially sighted and would require minimal space 
accommodation. Book storage becomes a major problem because of 
the bulky character of material for the visually handicapped and 
the extra space it requires. Browsing would certainly be limited 
or even non-existent in the closed stack system that is often re
commended for a library of this type. Put the advisory 



role of the staff increases, since the library users need special 
help orienting themselves and learning to use the facilities. 

There are three "basic types of library materials available to 
the visually handicapped: 

Braille (Fig. 8-1) Less than 2Qf?> of the visually handicapped 
can effictively use braille. This is because of the extreme 
tactual sensitivity needed to discern the letters and the 
patience required to learn and perfect the skill of using: 
braille. The biggest drawback of braille print is the l3Xge 
amount of shelf space that it requires. A volume of braille 
print occupies 25 to 30 times the space that the same volume of 
normal print would occupy. The braille book selection in most 
libraries is limited by the amount of space available. Braille 
encyclopedias and dictionaries are common in libraries that 
store braille books, but most libraries today rely on mail 
order systems to fill braille book requests beyond the capaci
ties of the local selection. There are many organizations that 
offer braille books through a mail order system on a loan basis, 

Large Print Books. These books are available for the partially 
sighted. The print is about two and one half times the size of 
normal print. The volumes occupy about 2 to 3 times the space 
of a volume of normal print and is usually taller. Because of 
a greater and more frequent demand, many libraries have a wider 
selection of large print books. These are also available through 
the mail. 

Talking Books. These are simply recordings of a person reading. 
They are available in either record or tape cassette form. .Both 
occupy about the same space as a large print book. Talking 
books are very popular because they can be used by the majority 
of visually handicapped. Talking books can be stocked by 
libraries or can "be ordered by mail also. 



Technological advancements axe expanding the amount of material 
available to the visually handicapped without special adaptation or 
transcription. The opticon is an electronic device that can scan 
normal print and translate it to a special tactual language pre
viously learned "by the user. It is about the size of a portable 
cassette recorder. The adjustments for its use are very delicate, 
and although the opticon is a portable unit, it should be in a 
permanent, protected place with convenient access, 

Microfilm and microfiche readers increase the amount of available 
material for the partially sighted, when projected through the 
reader, the print can be large enough to be read by some partially 
sighted people. Some readers can project both white letters on a 
black background and black letters on a white background. The option 
makes the machine adaptable to the user's best visual capacities. 

These machines come as a free standing unit about 2 feet deep, 
h feet wide, and 5 feet tall or as desk units 2 feet deep, 2 feet 
wide, and 3 feet high that set on the table tops. 

Open & Closed Stacks 

One of the primary questions that must be addressed in library 
design is whether to use a closed stack or open stack system. The 
ability of the handicapped user to be self-sufficient is limited in 
a closed stack system. The user must rely on the sighted staff to 
retrieve the desired material. The advantage of this system is 
that a larger quantity of material can be stored in a smaller 
space because it does not have to be accessible to the visually 
handicapped. (Fig. 7-3) 

Open stacks allow the visually handicapped who read braille to 
be self-reliant. Other users may still have to rely on a sighted 
companion or staff personnel to locate and retrieve the material-; 
however, this system provides the opportunity to be resourceful 



and more self-sufficient. It is preferred that the reference roon 
in the library "be an open stack system even if else where it is 
closed stacks. 

Advancing computer science may make possible the advantages 
of "both systems. A number readable by the computer can be sub-
Fiitted by the handicapped user. The computer could search a 
warehouse of closed stacks for the material and deliver it directly 
to the user. 

Flexibility & Expandability 

Two basic principles of library design are flexibility 
and expandability. In a library for the visually handicapped these 
principles must be tempered bj^ the need for consistency. The need 
for change should be minimized, thus providing a stable, dependable 
environment for the handicapped users. Expansion should be handled 
by an additive approach and not by relocation. 

Orientation 

Accurate orientation is particularly essential in a library 
because of the variety of activities occurring within. Orientation 
aids can be foreseen in even the initial stages of design. The de
partmentalization common in libraries can allow circulation areas 
to become organizing elements that will aid orientation. Control 
points for book lending can become landmarks for the visually handi
capped. Each one should have distinguishing characteristics so it 
becomes unique to the visually handicapped. Careful design of the 
building's acoustics can contribute greatly to easy orientation. 
The silence desired in a conventional library situation can be a 
very disorienting quality for the visually handicapped. Sound 
transmission and background noise can become valuable orientation 
aids but should be carefully controlled. 



Special Services 

Some special services that could be furnished "by a library 
for the visually handicapped or added to a conventional library to 
expand its scope are 

1. Training and orientation in using the library. This could 
be a pre-recorded program available on a group basis in a 
special room or could preferably be on a personal request 
basis to be used at individual playback stations, 

2. Ordering, shipping and receiving of materials available on 
a nail-order loan basis. 

3. Eraille transcription - the conversion of normal print to 
braille of material unavailable in braille. 

k. Volunteer reading - volunteer workers that offer to read for 
the visually handicapped. This could be done on a one to 
one basis or the handicapped user could submit requests for 
material that could be taped at the volunteer's convenience 
and then used by the handicapped person. Sound proof rooms 
would be needed for this service. 

5. Closed circuit radio reading of the daily newspaper. This 
could be offered during certain hours of the day and would 
require special acoustic design and equipment. 

6. Special equipment - some equipment is only occasionally 
needed by the visually handicapped but is costly to own and 
too voluminous to store. For examples 

a. Tape recording and playback equipment. 
b. Typewriters - regular, braille, and large print, 
c. Thermoform machine - serves the same function as a 

photocopier but reproduces braille instead, 
d. The opticon for reading normal print. 
e. Tactual models, globes, descriptive diagrams, maps, 

human anatomy models, etc. 

The budget limitations, building size and needs of the potential 
users will help to determine which of the above services or others 
would be feasible to incorporate. The client may not be aware of the 
wide range of services that can be offered; therefore, the architect 
should serve in an advisory capacity after having done adequate inves< 
tigation. 
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conclusion 

The termination of this thesis merely opens the way to much work 
that lies ahead in the field of designing for the visually handicapped. 
In the author's opinion, the most challenging area open to further in
vestigation is design considerations for the partially sighted. Some 
important questions that remain unanswered are 

1. How much do partially sighted people rely on their other 
senses? 

2. Is there an established measure to define the amount of con
trast "between two colors? 

3. If so, what is the minimum amount of contrast required for easy 
discernment "by the visually handicapped? 

*+. How does light affect contrast? 

5. Besides correct light and color application, what will help 
partially sighted people maximize the use of residual vision? 

As "buildings are designed specifically for the visually handicapped 
a monitoring system should evaluate the effectiveness of the design 
features. Orientation and mobility should "be major parts of such an 
evaluation. 



Through education of those in the architectural profession, 
designing for the visually handicapped will "become a natural part 
of design principles. Design for the visually handicapped has the 
potential of enriching the total quality of architectural design, 
if we clearly understand its objectives. 
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