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EXECUTIVE SUMMARY
The objectlve -of this report is to outllne the main.

dlfflcultles whlch those people suffering from upper trunk~

moblllty and dexterlty 1mpa1rments experlence 1n regard to

access1ng telecommunlcatlon dev1ces, services and systeMs;

Furthermore, the author examined the current strategies of
researchers/manufacturers towards research and development of
assistive telecommunications devices for use by persons with a

mobility and dexterity impairment.

It should be noted that telecommun1cat10ns is perhaps the

51ngle most 1mportant aspect of a majority of jobs. If we

~consider the fact that even flndlng a job usually requ1res

telecommunlcatlons of some sort, access to telecommunlcatlon
systenms, services and devices becomes imperétive. Dlsabled
persons have tradltlonally had little or no access to
telecommunications services: a barrler which has often prevented
then fromngaining meaningful employment. With little or no
income, beyond social services or disability pensions, they

often cannot afford the prohibitive cost of technical_aids.

A brief historical background of R & D efforts in this area L
has been provided to aid in understanding the current situation
with regard to telecommunioations technology for persons with a

mobility impairment.
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;Thié report has undertaken to identify,tﬁé‘systematic
approach (as opposed to the piece~meal) to télecoﬁmuﬁicatidhs,'
accessibility iﬂ tﬁe bélief that this ié:thefbeSt possibléHfJ-
apprdach”in.making advances to further overcome the numerous
vobstacles‘to,abceésibiiity experienced by the disabled
population. Such an épproach moreover, is the best aﬁéroééh to
research and development; to. take an overall 1bok atfthe needs
of the disabled and in‘doing so, to obtain’a cléar, conciéeryiew
of the necessary approach to tackling thevproblems'of

accessibility.

The piece-meal approach towards research and develoﬁment‘df
assistive telecommunication devices of the past usually involved
one piece of equipmént being adapted for one particular

individual or group of disabled persons. As an example, the

Telephone Pioneers Association, through its local chapters, did -

much early work in making the telephone network»acceésiblé to
disabled persons. Often a specific Chapter.was approaéhed by a
specific disabled peréoh with a specific telecommuhicatibns
problem. The Pioneers used their vastAknowledge of‘teiecgm~
municatidn devices to address the needs of that pexson(s),
designing special devices, interfaces, or adapting equipmen£ to
allow that person(s) td access the telecommunication network.
Although this was unquestionably hel?ful fér those to whoﬁ it
applied, this piece-meal approach, unfortunately only benefited

a handful of persons.
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This early piece—meal work has, however, set'the groundwork,

and has given way to a more recent systematic approachof The*

need for pursuing a systematic approach to’ better aid the

phy51cally handicapped cannot be 1gnored any longer°

Although research and development through a number of.
agen01es, 1nst1tutions and government departments has prov1ded
technological alterations, improvements and advances, the
state—of?the—art of research'programs has not.advanced far, nor
fast enough.' It has been realized not only by the author, but
by many who have studied the disabled population and their"
needs, that there is insufficient data on the handicapped
population, of theirvtelecommunications needs, and.an overail
deficiency in co—ordination-of effort by agencies,' |
institutions, government departments and countries around the
world. This 1s not to 1mply that an apathetic attitude is being
assumed by those involved; nothing could be further from the .
truth. However, due to the immense potential that |
telecommunication technologies can have in- relea51ng many
phys1cally disabled persons from their personal and soc1al
1solation, every aspect or approach must be fully exp101ted and
utilized. A systematic approach will assist greatly in this

venture.
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The systematic approach to research and deVelbpment_of
assistive telecommunications aids for persons With'a‘thSicele
disability'has fOur'components- 1) applicatibn, 2) minor

modlflcatlon, 3) ma jor. modlflcatlon, and 4) by des1gn.
Applieations

The first step towards meeting the needs of the disebled‘
would be to examine exisﬁing equipmeht, devices.and ser&icee aha
alter not the’devicee, butyﬁheir aoplication : Indeed. ‘this was
done by many teleohone companles who examlned thelr ex1st1ng
stock and applied the equlpment to alternate'uses: the most
striking.exampievbeing the uée of a "hands-free unit"-
orlginallj 1ntended for business use, being applled for ‘use. w1th

persons who cannot grasp or hold a telephone. Such s1mple

alternate uses of equipment may provide access_for-a_great many'

disabled persons.
Minor Modification:

The seoond steo towards providing access would be to make
slight modiflcatlons to equipment. An example of thls can be
seen with the ‘keyguard for the Teledialer- 32 Wthh was developed
by the Brock Council (Maple Leaf Chapter) of the Pioneer

Telephone Association. This rather simple device is a piece of
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plastic which fits over the buttons of the dialer providing“a
"guard" around the keys so that persons_thse mpvements»are not
tefinedi can use a.mouth or hand stick to actiyate the guttchs.
Such ﬁodifications afe simple, anc'inexpensive. Another example
woald Be7the.applicaticn_of a “large dialer‘ over the regular
touchphone keypad. Tﬁe latge dialer is used for persons_with a
Visual,impairment, but can also be used for someone who dces'not>
haye:control of the finer fingef‘movements‘required in'diallinQ'

a telephone.
Major Modification:

ThlS 1nvolves examlnlng the needs of those.persons not
already satlsfled with the prev1ous two steps. MaJorl‘
mcdifications, and spec1ally designed equioment may be necessary
at this point. An example of this is Bell Canada' s Directel |
which is a ma jor modification of the speaker—phone concept.

It isiinteresting to note, however, that the basic technology
(and indeed even the actual casing), if not design, for the
Directel comes directly from the speaker-phone. Thus, Bell did

not "re-invent the wheel",
By Design:
The final step of providing accessibility is in fact the

first step - the first step towards true accessibility. Once

existing equipment has been re-applied, modified slightly as
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hecessary, or re-designed as necessary, the future still
remains. These first thrée steps_are alﬁost:intérim’séluéioné -
in that in the future the needs of disabled<perspns should be
considered ét the design stage.‘ Many modificatidns:noﬁ
necessary to exisiﬁingAequipment may not have been'neceséary had
the neéds of.thé disabled beén consideréd earlier. An example 
of this can be seeh’with Northern Telecom's newést phone, "The
Harmony", whiCh was designea with hearing aid»users.in miﬁd, and
so includes a fluxcoil by design. The fluxcoil is used by
hearing impaired persons to activate a similar-coil in tﬁeir

hearing aid.

Such a systematiciapproach to research and development of-
assistive telecommunications devices for mobility and dexterity
impaired persons will afford a level of "equal access" to

telecommunications services, equipment and facilities.
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1.0 INTRODUCTION

Today's telecommunication systems are varied and complex,-
evolving at an incredible rate. Gone are the days of
single-line terminals and multi-jack switchboards; they have

given way to the micro~-processor. chip and transistor. Earth

"orbiting satellites now command thé‘distribution of a ﬁuititude

of broadcast and telecommunications channels over vast

distances. The concept of Marshal MacLuan's "Global Village" is

now closer to reality with underground cables, fibre optics and

instantaneous, satellite communication services helping to make

it all possible.

Yet for all tﬁe complexity and sophistication inQolVed in
these telecommunication systems, their principal inténtion ﬁust
not be lost. Telecommunication systemns proQide éccessnfo
informétioﬁ.‘ Reasonablé access to telecommunications systems
nust, therefore be.a prerequisite, to afford all users the same
level of accessibility to information. Whether the_user is»able

or disabled,,whether the communications system is the basic

telephone or the latest in teletext hardware, the emphasis must

be kept on ease and simplicity of operation.




For the disabled, in particular the moblllty and dexterlty

’impaired ease of operatlon is imperative. - The telecommun1ca~

tions needs of th1s populatlon are as 1mportant, lf not,more S0,

than those of the able-bodied. The impact-of'telecommunications-

on our dally‘llves,'on our overall pyschlc development and
education, cannot be overstated. .So profound'ls=1ts 1mpact on-

our socio-cultural evolution.

For the physically disabled, the need for,acceSSibility~to'
telecommunication systems is of the utmost~importance;;«Man's
ingenuity and sense of assisting those in’heed,:combihed;~caﬁ
-greatly help in achieVing this goal. It is Witthhis purpose ' in

mind that this report was prepared.

Though it is widely-accepted that telecommuhicatioﬂs’ahdr'
accessibility to telecommunicatioh systems is esSential for
personal deVelopment and - soc1al 1nteractlon and for an -
independent approach to 11v1ng for the dlsabled there Stlll-
remains a lack of a coheslve, systematlc approach to
accessibility. We must strive to further reduCe the remalnlng
obstacles disabled persons face dally 80 as tollntegrateEthe
disabled more fully into society as a whole, by making

accessible to them as many modes of communication as possible.

So m SN ON SN We en 68 G2 om O &
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This report hés undertaken to identify the systematic
approach (as opposed to the piece-meal) to £elecommuni¢ations
accessibiliﬁy in the belief that this is the best possible
approach in making advances to further ovércome the numerous
obstacles to accessibility expérienced by the disabled
populatipn. Such an approach moreover, is the best approach to
research and dévelopment; to take an overali look "at the needs
of the disabled and in doing so, to obtain a clear, concise view
of the necessary approach to tackling the problems of

accessibility.

In this report there are obvious overlaps with respect to
the findings and recommendations of this study and thoge_which
have been addressed in previous studies dealing with the
physically disabled. It has been my intentidn,Atheréfpre, to
build upon those earlier recommendations and to expand more
fully on the planning of research and deve;oPment strategies fgr

telecommunication aids for motor impaired persons.



2.0 DEFINITIONS

As a basis for discussion, the outllne below w1ll prov1de a,

framework of reference for this report.- 1t must be mentioned ath”
the outset that only the "phy31cally handlcapped“ populatlon and;f

those whose 1mpa1rments (stroke and mental 1mpa1rment) whlch _f'“

affects Lhelr physlcal functlonlng, are rev1ewed.

The fsensory hanaicapped" (the blind, hearing:or.speech.'
impaired) will not be discussed'within~this4context.o Spec1al
mention may be made, should a multiple dlsablllty 1nclude a
sensory handlcap wh1ch can hinder physlcal access to _M

telecommunication systems,

The term "telecommunications" shallvbe used thronghontethis
paper to imply'both'broadcast nndertakings and teiephone -
services. (See s. 2.3.9 for an accurate definition of

telecommunications)

For purposes of discussion, the masculine gender ig used

throughout this paper to represent both sexes.

i
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2.1 GENERAL TERMS RELATING TO DISABILITY

- There is often controversy and discussion over the use of
the words impairment, disability and handiéapf In 1980, the

World Health Organization (WHO) published an International

Classification of Iwmpairments, Disabilities, and Handicaps.

This publication has established a unifying framework against

which this report will apply.

2.1.,1 Impairment

In the context of health experience, an
impairment is any loss or abnormality of
psychological, physiological, or anatomical
structure or function. S .

2.1.2 Disability

In the context of health experience, a
disability is any restriction or lack
(resulting from an impairment) of ability
to perform an activity in the manner ox
within the range considered normal for a
human being. :

2.1.3 Handicap

In the context of health experience, a
handicap is a disadvantage for .a given
individual, resulting from an impairment or
a disability, that limits or prevents the
fulfillment of a role that is normal
(depending on age, sex, social and cultural
factors) for that individual.3 :



2.1.4 Integreﬁion of Concepts

The precedlng deflnltlons can therefore be linked in-

the follow1ng mannerﬂ4

Figure 1l: Impairment, Disability, & Handicap:"

[ DISEASE | N | B ‘ T

, S -
| or |-->| IMPAIRMENT |-->| DISABILITY |-->| HANDICAP
| DISORDER | | : . | K : I

I , ' , o |-
. . | s N
[instrinsic [exteriorized] [objectified] [socialized]

situation]

As we can see, a disease or disorder'may be
exteriorized by an impairment, ‘and/or be objectlfled by a
disability. A handlcap then is the social consequence of an

impairment and/or disability. -

In the‘instance of telecommunications, a quadriplegic'

(disorder) may have only limited use of hlS arms (the
impairment) and thus may not be able to access a telephone
(the disability). | The resulting . social consequences (the
handicap) couid range from isolation to lack of employment

opportunities.
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~ 2.2 DISABILITY DESCRIPTIONS

2.2.1 Amputee

An amputee is a person whose limb(s), eithér”upper
(arm), lower (leg), or both, have been dismembered or
amputated due to injury or disease or necessary sﬁfgery:
Within.this context birth defects (such as Thalidomide),
which resulted in the loss or severe defbrmity of.limbs,vare

also included.5

Théré are various types or categories of amputation:
amputétion of fingers, hand, below—elbowp-above—elbow, the
entire arm up to and including the shoulder, foot, toes,
bglow—kneevand_the entire leg(s) right up to the hip. Forv

the purpose of this report, the ampﬁtatioﬁ of the arm will

‘be the focal point. '

It is commonly agreéd that the gfeater the amputation
of a limb, the less maneuverability is afforded the user of
a prosthetic limb. The below-elbow amputee has greater

flexibility, maneuverability and precision in Qperatihg‘al

prosthetic arm because he has the full use of:h;sinatﬁral

elbow movements. The above-elbow amputee must compensate for‘

the loss of the elbow by utilizing every




stlmulusrrepsonse (eg. surface pressure) from the stump and
shoulder to aid’ in the operation of a mechanlcal prosthetlc
llmb., The need ‘to efficiently operate the prosthetlc arm
under any condition and to facilitate a co- ordlnated
movement 1s the pr1me concern of the above elbow amputee.
The degree of dlfflculty is he1ghtened by a decreased

stump-length.

With the advent of myoelectrlc orosthetlcs - as well

" as further advances in conventlonal mechanlcal prosthetlc

llmbs - amputees w1th proper tra1n1ng can overcome many
obstacles to telecommun1cat10ns accesslblllty 1n whatever

A.OI.‘m.

2.2.2 Arthritis and Rheumatism

Arthritis is a term frequently‘used.to indiCatepany‘;
disease involving:pain or stiffness of thebmusculoskeletal
system. It is considered to be synonymous.wlth rheumatiSm,
however, the term "rhuematic disease" is a broader term and

refers to condltlons in which there are changes in the

connective tissue 1nclud1ng muscles, tendons,_bursae, joints

and fibrous tissue.®
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. The term rhuematism covers a Wide'varietY'oﬁ'
disorders markéd by inflammation,'degeneratidn and/é: R
derangement of the connective tissue structures*and'atténded
by pain, stiffness or limitations of motion. They are often
referred to as arthritis, OStaeoarthritis; bursitis and

siatica.

Symptoms that affect motor abilitieS'are experienced
in the~hip; legs, ankles, toes, knees, shouldefs;‘spiﬁe,v
arms, wrists, fingers, thumbs and ne¢k, énd oftén ééusé
deformities in those areas. Common 1imitatiOﬁs‘afe-loss of -
mobility, loss-of hand and finger dexterity, and-éeperalﬁﬁ
weakening of muscular ability: inabilitieé to'gras§Jand £6

support objects are also deteriorating abilities,

2.2.3 Brain Damage

Although brain damage may also cause coénitivé
impairments, the loss of motor control caused by“brain"
damageiis-the primary factor relating té tﬁis’stuay.' Brain
damage can occur in a variety of ways - through birth'
trauma, pre- or post-natal disease, or from trauma of
unknown genetic origin. Persons with cerebral palsy, stroke

victims and persons with an intellectual impairment
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are examples of the more widespread,results”ef brain‘
damage.. Thus, damage to the different,regiongﬂo£4the'brain-

'eanereshlt in differing_physical symptoms. /. . ..

Abilities. affected can include;,loss'of apeechl loss .

of hearing, loss of mobility, loss of chtroireffeithef{arm o

once the limb is outside the direct field of'visien (with
only gross movements of the arm_remainiag intaet), loss of =

perception, inability to grasp, etc.q

4fqu'to the,diverse'effects of VarYing degfeeS'of'

traumatic brain damage, it becomes difficult to'genefaliZe

both about the . abllltles affected and also. the selectlon of;Av

the varying alds and interfaces to be used in acce551ng

telecommunication equipment.

2.2.4 Cerebral Palsy

Cerebral palsy is a neurological dysfunction

manifested by<physical impairments ahd’pqssible‘intellegtual“,1

~and sensory impairments resulting from damage to certain
_regions oﬁltheubrain. It is a-major_crippler of_children,'
resulting from damage that occurs prior to or during birth.

There are five characteristic forms of CP:83
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i) the spastic (the most common fofm),

' characterized by loss of yoluntary
control of muscles, gross ‘reflex-
movements and abnormal postures:

1i) the atrophoid individual who suffers

" from slow movements in the limbs of
the body:

iii) the ataxic individual who has
"deficiencies in balance and muscle
.tone;

iv) the individual with tremors; and

v) the individual with rigidity;
resistance to almost all movements.

2,2.5 Multiple Sclerxosis

Multiple schlerosis is a disorder of the nervous
system which is characterized by hérdened patches scattered
throughout the white matter of the brain and spinal cord. A
chronic disease, there are alternate Qeriods of improvement
and worsening. The effects of MS vary with how much of the
nervous system is affected. It is, therefore, quite
difficult to describe a typical case. MS occﬁrs most often
in adulté beﬁween 20 to 40 years of age, and can occur }n

chronic form lasting a normal lifetime or in an acutely

progressive form with a lifespan of three years.?



Acutely progressive multiple sclerosis affects various
'abilities Typlcal symptoms 1nclude fatlgue, tremors,"
shaklng limbs- and 1nterference w1th dextrous movements such
-as those 1nvolved in wr1t1ng, d1a11ng, and grasplng,,along
with poor physical co—ordination, In the later stages of
the disease, MS tends to effect the upper llmbs, severely
decreasing the ability to access telecommunication”l

equipment.

Acutely progresslve MS affects dlfferent functlons and
abllltles and is often accelerated by emotlonal
disturbances,' Telecommunications technology hasigreat
potential in ass1st1ng emotional well—belng by providing

personal securlty as well as d1scusslon facilities.

2.2.6 Muscular Dystrophy

Muscular dystrophy is actually a group of genet1cally—
determined dlseases affectlng the muscular system whlch is -
oalnless, degeneratlve and crlopllng because the muscles are
gradually weakened and eventually atrophled The disease
can often be assisted temporar11y; not all forms'of‘it.are
totally disabling. With muscular dystrophy.the muscles

suffer a vital loss of protein; the muscle fibres
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are gradually replaced by fat and connective tisSue'until.ih'
Vthe latter stages of the disease'the~voldh£ary muscles

‘become virtually useless. This is in marked contrast to

multiple sclerosis where the muscles are rendered impotent

by damage to the nerves that control them. 10

Those affected by MD do not normally suffer from a

cognitive impairment, and as the small muscles are the last

to be affected, there is. a progressive déterioration of the

‘gross movements but often retention of the finer'fingef"

nmovements. _Limitations would include loss of mobility'or

~ the ability to bend or stoop, to grasp or support an object

and some iéss of ‘power in the fingers depending on the
advancement of the disease. With progreséive modificaéioh‘
of telecommunications equipment, even tﬁe most advanced
sufferer of MD can often retaih:the‘ability'to accéSSISOmé'

telecommunication systems.

2.2.7 Poliomyelitis

Poliomyelitis (Polio) is a viral infectionAWhich
attacks‘the‘central nervous system and injures or destroys
the nerve cells that control muscles; the result is often
paralysis. Leg and arm muscles, and £hose'mu501es used to

control breathing and swallowing are most often affected.
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The loss of abilities varles with the severlty of the
fdiSease and 1t~would, as with multlple sclerosis, be.'

difficult to describe an ”average“ polio Viotim;,however,'

the following examples of a severe/profound polio victim~and{

a moderate/severe case .can 1ndlcate the more common loss of
abilities due to polio. One victim may be totally paralyzed
from the;chin'down:'the other 1s,paralyzed_1n:the.lower
extremities, suffers loss of some‘deXterity,but gross
moVements in the arm remain intact. Both victims use a

respirator.ll

Telecommunication.acceesibillty while cohfined{to,a_
respirator is restricted; remote control faCilitiesf
however; enable people in the severe category to1
independently aceess telephone,vradio, ana television. lIn
fact, customization can also enable acdese to computer ,
terminals. A_moderate'extent of digabilihy in,polio.‘
sufferers may reqﬁire upper trunk accessibility aids, which

need only be customized according to the user's needs.
2.2.8 Spinal Cord Injury
Paraplegia is the partial or total paralysis of the .

legs and in some cases.the lower part of the body.

Quadriplegia is the partial or total paralysis of all
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four limbs. Paraplegia and quadripleQia usually result from
either disease or injury to the spinal column. Various
disease such as tquurs.oﬁ the.cord, infection, genétic
disorders such as spina Qifida, and other neurological
conditions injufe cord tissue and produce marked
interference in functions. Likewise, all types of tgaumatic
injuries which totally or partially severe the cord'wiil
result in a loss of sensation and/or paralyéis. fﬁe parts
of the body affected and the extent of the loss of function
will depend on the level of the injury to the cord and the

severity of the damage.l2

Perséné with a spinal cord injury experience many
physiéal limitations, ranging from those with arm movements
and finer finger déxterity to those with gross movement of
the upper limbs or head (mouﬁh) mé§ement only. The coﬁmon
limitation is usually the lack of mobility; they are almost’
always confined to a wheelchair or a bed. Among those
affected in the upper extremity most are unable to grasp,

support, pick-up, or finger-dial a phone.

Paraplegics do not generally have a problem in using
the ordinary telephone, typewriter, keyboard, orjany
telecommunications device. The problem lies more in

physical access to telecommunications in public places




because of the lack of wheelchalr maneuverablllty or

.fobstructlon.; Quadrlpleglcs with lower level splnal cord

'1nvolvement and parapleglcs w1th hlgher level 1nvolvementsa'

‘can usually have their telecommunlcatlons needs prov1ded for
by the use of the various 1nterfaces and control systems

aVallable to them. Needless to say, customlzatlon and

correct tra1n1ng is essentlal for the user to der1ve optlmum

use of these dev1ces.

2.2.9 Stroke

A stroke is deflned as the rupture of a blood Vessel

~in the brain, whlch deprives parts of the braln of 1ts blood-

supply The result is a loss of consc1ousness, paralysls or .

other symptoms dependlng on the s1te and extent of bra1n

damage.

The llmltatrons whlch a stroke 1mooses'vary greatly,
dependlng on the cause, locatlon, and the extent of damage‘
to brain cells. The area of paralysls is d1rectly related
to the site of damage; if the left side of the braln 1s
affected, éaralysis of the face, arm and leg w1ll be present
on the rilght'side° Soeech d1sturbances are also related to

the area of hrain cell damage. If the left s1de
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of the brain (where the speech centre 'is located) is
affeéted, then aphasia as well as heiplegia may be present.
When the thalamus is involved there may be emotional
disturbances resulting in the person having difficulty

controlling his emotions.l3

The symptoms of a stroke are almost unlimited in
type, severity and permanency; some may‘eventually subside
while others are never completely eliminated. Stroke
victims generally tend to be over 50 years of age and the
more serious cases tend to be institutionalized. While some
stroke victims are likely to benefit from special
facilities, others are able to live at home. Access to
various telecommunications equipment for this population is
imperative to independence. This can be achieved with the
introduction of interfaces, "hands-free" telephoﬁe units,
etc. For those people with slight speech difficulties,
super sensitive microphones or voice amplifiers could be
introduced to improve access to the telephone system. Where
needed, Environmental Control Units (ECUs) can also aid

those whose dexterity is severely limited.




2.3 TELECOMMUNICATIONS DEFINITIONS

Access,

_The point atiwhich entry is gained té’a'éirCUit¢Ofﬁ;ﬂ

facility or telecommunicatiohs‘system, In the -

context of this study, it can be interpreted‘as-the

physical capability to reach and to -operate a .

telecommunications system, equipment,. device or’

interface. 14,15

quédcasting

The transmission of a.program of. sound, -vision or

facsimile for general reception.

Communication

The definition of "communication": is simply the act.

‘of transmitting.or imparting information. .

Communications

"The aggregate of several modes of chmunicaEiohﬂused

to convey information, signals, or messages. -Also, a

method or means of conveying information of any kind

from one person or place to another.
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Computer
A device capable of accepting and processing =

information and supplying the results. It usually

‘consists of input, output, storage, arithmetic;

logic, and control units.

Interface
A concept involving the definition of the inter-

connection between two equipments or systems: a

~ device or system which enables a disabled persons to

2.3.7

control another device or system.

Radio
A method of communicating sounds over a distance by

modulating and radiating electromagnetic waves.

Telecommunication System

A collection of ‘individual telecémmﬁnication
networks, transmission systems, relaylstationé,
tributary stations, and terminal equipment capable of
inter-connection and inter-operation to form an

integral whole.
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Telecommunications

Any process that enables afcorreépoﬁdéntito relay

_written or printed matter, fixed or moving pictures,

words, or visible or audible signals, or signals

‘controlling the functioning of mechanisms, by means

"of an electromagnetic system.

2.3.10

,Teletext:

A system which permits a limited number of pages of

text to be -transmitted by television broadcasting

' gtations together with their program emissions the

2.3.11

~special signals being transmitted via unused lines in

aﬁ ordinary’video signal (encoded onto the Vertical,
Blanking-interval). - A special decodiﬁg unit in homes
permits selection and display of the information oﬁ
the screen. All the information is transmitted on a

cyclic repetition basis by the broadcasting station..

Teletypewriter (TTY)

* A telegraph instrument having a signal-actuated

mechanism for automatically printing received:
messages. It may also have a keyboard similar to

that of a typewriter for sending messages.
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Telévisiqn

The_productibn at a distant of a transient visible.

image of an actual or recorded scene by means on an

‘electrical system of communications with or without

accompanying sound.

Telidon

A sbphisticated video/teletext sefvice.déveloped by

- the Department of Communications.

2.3.14

videotext
Similar to teletext, except that the ihformétioh is

transmitted through telephone lines.




3.0 DISABILITY CATEGORIES

. For the purposes of discussion,  the aboyefmentigngd'clasées,

of disabilitvaill be broken down int§ three major,categbfies:Q
ioss of limbs, loss of use of Iimbs, and loés of aexﬁeroqé.
control of'lihbs; "Limbs", £for the purboSes OffthiS,StHQY;
refers t§‘the upper limbs only;,‘Classifying the disability
groups in_fhis way wili help to focus on the:threggﬁgpaamental

problems of access to telecommunications systems, since the

telecommunications handicaps caused by the variqua,disabilities'

are the focus of. discussion, not the individual impairments.:

3.1 Loss of Limbs

This category inci@des bilateral am?dteés,}both high and low

level (above and below the'eibOW). In the case 6f losé'of a
limb, one if often faced with a unique’accessibility problem.A
If the amputee uses prosthetic devices, the telecommunicétions
interfaces should take into account prosthetic technology. An
example of this would be where an amputee (using prosthetic
arms)'may not need an elaborate.interface, but rather the

prosthesis itself acts as the




interface. 1In this instance, the adaptation of dials or khobs,

sqch as~thbse on a radio or television, méY>be’hll that, is

required, as opposed to elaborate environmental control devices.

3.2 Loss of Usevof»Limbs

This category includes those who have no use of their arms

or hands. In this case one is dealing with someone whose

interface needs are greater. The alternatives to arms, hands or .

even prosthetic arms are generally more complex.f

3.3 Loss of Dexterous Control of Limbs

This category includes those who use their arms and hands to
access telecommunication systems, but whose co-ordination is

such that they may require soﬁe adaptation of control devices.
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4,0 STATISTICAL DATA

There are at present, no reliable statistics available on

the number of disabled persons in Canada. ‘Indeed,;the Special

Parliamentary Committee on the Disabled and the Handicapped
recommended in its report Obsﬁacles;/
That the Federal Government direct StatlSthS
Canada to give a high priority to the :
development and implementation of long-term
strategy which will generate comprehensive .
_data on disabled persons in Canada, using_
populatlonbased surveys and program- data.l6
Recognizing the lack of reliable statistics on disabled -
persons in this couﬁtry; the Federal Government reported in

Surmounting Obstacles, that;

In June 1982, Cabinet approved Statistics
Canada's submission prop051ng collection of
information on the country's disabled popula—
tion through the addition of supplementary
questions to the montly Labour Force Survey.
The supplementary questions will both provide
estimates of the numbers of persons who are
disabled and investigate the nature of their .
disability and its effect on their life- style
(for example, education, employment,
self—-sufficiency, etc.)

The Disability Survey is scheduled to be’
conducted in October 1983 and again in the
spring of 1984. The first results from these
surveys should be available in early 1984,
with additional information forthcoming
before the end of that year.
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Many people still feel, however, that a question dr

'questlons should be 1ncluded with the 1986 Census Wthh would .

facxlltate a post-censal followeup-survey. Statistics Canada,ls

currently studying this approach.

It is because of this lack of reliable statistics that this
report does not quote any population statistics. This'agtuél

number of physically disabled persons does not, however, -in any

way affect the basic findings of this papef.
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5.0 GENERAL HISTORICAL PERSPECTIVES

The ijecﬁive oftthié reéort is tO'Outline.iﬁeimeinv"
difficulties which those peeple suffering from’ﬁpperjtruﬁk;V
mobility and dexterity impairments experience in regard‘te
accessiﬁgiteleéommuhication devices, services and systems;' A
preakdown of telecommunication needs‘and'objeetiﬁeé;.end"generai

findings on'ﬁew'these needs have been met to date, follbhs._f

A brief historical background might prove useful in
understanding the present situation with regard to

telecommunications technology for mobiiity'impaifed'persons,

Society's traditional approach to the handicapped has
undergone drastic eﬁanges in the last 200 years; 'Moreever} with
rapid advances in technology, these changes are taking place at

an accelerated pace. Technology is removing the "dis" from

disability. For example, Louis Braille, developed a system for -

the blind which allowed them access to many printed materiais
previously inaccessible to them. With the adven£ of high speed
word processors and other technology such as cemputer
translation programs, books printed in brailleiare now more
readily available. Furthermore, recent advances in synthetic_

voice technology have made print-reading machines a
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.feality. Thus weé can see how a simple technblogy (braille) has -

developed into a more sophisticated system (c0mpﬁterizegobraille
trénéiation aﬁdkprinﬁ-reading machines). Blind persons who had
to rely ehti;ely on braille in the past were unable té.obﬁaiﬁ
meaningful employment which required a great déal of reading,
due to the high cost of translation of material to‘braiile. Now
with cheaper, more efficient devices, such_as,microécémputers
capable of processing a braille text, their opportuﬁities'are

expanding.

Ffom}a_histérical Qerspective; access to téiecémﬁun{cétiohs
has not traditionally been considered a,riéhtf‘ Recent |
législationiin both the United States and Canada has indicated
that no£ only is access now considered avriéht; but»tﬁatAsOéiety

has a responsibility to provide that access.

The National Civilian Vocational'Rehabilitation Act (1930),

in the United States was the first piece of major legislation-
which was concerned with the disabled. However, until 1954, the
emphasis was exclusively related to demonstrable vocational
potential. 1In 1954, researéh provisions'were included in

legislation for the first time. The Rehabilitation Act"(U.S._—

1973) provided for the severely handicapped [most notably in
sections 503 and 504]. Furthermore, it set a preéedent by

establishing that access was a fundamental right of-all persons.



In Canada, the Charter of Rights and Freedoms, entrencned iﬁs

the Canada Act, (1982), provides that;

15. (l) Every individual is equal before and -
under the law and has the right to the equal
. protection and equal benefit of the law
- without discrimination based on race,
national or ethnic origin, colour, religion,
sex, age or mental or physical dlsabllltYo
Temphasis mine]l _

The report of the Special Parliamentary Committee on the
Disabled and the Handicapped,‘obstacles, strésSedsthat,
"Disabled Canadians must have the same oppottunityete .
participate fully in all of the educational, employmenﬁ;
consumef, recreetional, community and'demestic activities which
characterize everyday Canadién sOciety,“lg' Moreover, "All
Canadians are respon31ble for the necessary changes whlch w1ll
give dlsabled persons the same choice’ of partlclpatlon that are

enjoyed by those who are not dlsabled."20 In that spirit,

amendments to the Canadian Human Rights Act Were prOCleimea on

July lst,'l-983.21

In the past, 'access to ﬁelecbmmuniéetiens, er access in
general, was considered a "social issue“,"wheneyef eneVSPeke of
a company offering goods or services for disabied persohs} it“
was part of their "corporate conscience", or the "social
responsibiiity“ of a business; of late, there has been emphasis
on the goed'bﬁsiness practice of providing ecéess for disabled

persons. Disabled persons as a whole, it is argued,
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constitute a very large potential market which is at present

‘untapped. - While there may be certain validity to both these

reasonings the Charter of Rights and Freedoms and the amended .

Canadian Human Rights Act together have demonstrated that

‘provision of facilities, goods and services, is compliance with

the law of the Parliament of Canada..  Basic human rights,

including the right to reasonable access to facilities, gobds

" and services, are now constitutionally guaranteed; they are now

.legal rights.

" 5.1 EARLY TECHNOLOGICAL DEVEL’OPMENTS‘

Prior to the 19th Century, little if anythiné was done in
an attempt to integrate disabled persons intO'societf; Tech~
nologically, there was little that could-ﬁe done; Attiﬁudinélly,.
little was done. For the most part, disabléd'peoplé ﬁére g
considered ﬂon—citizens,>and institutionélized és a matter of
course. By the middle of the 19th Century, some advances had
been made towards the integration of disabled peoplée ihﬁo
society. During this period, Louis Braille develbped_a writing
system for the blind and 1'Abbe Sicard developed a sign ianguage
for the deaf. From a technological poiﬁt of view, howevéf, some

of these advances were of limited
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value and accessibility. Braille, for example,~was-time
cohéuming and costly to produce, thus affording llttle access to

the 'common blind person.

The aftermath of two World Wars resulted in-a éoéiety Withia
large and highly v151ble disabled- populatlon, whlch nece551tated
greater attention to. the needs of this populatlon. Technologlcal
advances 'in the late 1940's and early 50 s were a result,ofjthls
1ncreased awareness, as well as economic and mass~market.
motlvatlonsf Two major technologlcal breakthroughs contrlbuted
to the rapld advances made in technology: the 1nvent10n of the"

transistor and the microprocessor. . .

The intreduction of the transistor'was the first steéf
toWardé miniaturization. Some disabled pereons'were'abie.to‘
benefit from this technology immediately, thrdugh develoéments
such as,elect:enic hearing aida fbr.the}heagiag impai;ed,}.The'
invention of ﬁhe micro—prodessor'sparked one of the_mestgrapid
successions of development man' has witheséed.',The micfo—
processor has permeated'almost_everywaspect of man's life. The
- disabled population is.one of the groups which may well.benefit
. most from this technology, since many tasks can now be performed

by a computer:for a person.



Since the early days of these breakthroughs, people have

‘been applying technology to the disabled. Often, however, it N

was applied in a "piece-meal" fashion, because this was often

the only solution available. This piece-meal approach to

interfacé design.has provided access to those.who:Were
fortunate eﬁough to have equipment 5pecially desighéd to moet
their needs. It did not, however, prove an effective ﬁeéﬁé
for providingdaocess to telecommunications for‘thevgéoeréi
disabled oopulation. ‘One of the greatest'contributihg‘factors
to itS‘iheffectiVeneés wés that even if the device prorided'
greater acceso,‘the_potential markot'was;so émall that it’raréiy’
proQided a profit-making vénturo for a business. Sucﬁ émall'_

scale production necéssitates a higher per-unit cost. ..

‘Piece-meal devices are often "bread-board" desighs; aﬁd'as a
result are inherently bulky. Also, because these dévioes are
usually tﬁe first géneration of a technical aid, théY’moré ofteni
lag behind the-ourrent state-of—the—artitechnology. ‘Moreorer;
by the_time the device reacheéithe production stagé,idelays have
meant that the system now being produced is far.inférior tﬁan.is
technologically possible. Because these dévicesvaré rarely
profit-making units, they are given lower priority on production
schedules. A production delay of six months can mean a dgiay of
a life-time in an industry which shifts direction overnight.r

Recent developments in the
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memory—chip industry bear this out. In 1977 when the f’irs‘t
m1cro—computers hlt the market, 4K—bytes of memory (lK[llobyte]
= l024pbytes, or characters of 1nformatlon) was all that wasv
practically possible. .The "standard“ by l980 was . 64K Fven
more recent developments suggest a new standard“ of 256K or [d

512K is evolv1ng

The p1ece meal approach to telecommunlcatlons technology, in
most cases, has become 1neffectual in terms of cost effect1ve~
ness. Although a p1ece~meal approach to access1b111ty does‘

prov1de short Lerm access to telecommunlcatlon systems, a“"

systematlc approach utlll?lng eXlStlng technologles de81gned for

the larger non~dlsabled populatlon presents a better long term
alternative. Supply and demand play a large role as a
cost—stab11121ng factor, as well as ease 1n maklng alteratlons
to the device, or by adding on to 1t as needs changen: One flneh
example of thls approach is Bell Canada s modlflcatlon of the1r
exiting equlpment +o adapt it for the telecommunlcatlon needs -of
- the disabled user. Through utlllzatlon of ex1t1ng equlpment
modified slightly in design, 1n1t1ally 1ntended for bus1ness
users, telecommunlcatlons equlpment is now belng used by

moblllty and dexterlty impaired persons
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5.0 ACCESS TO TELECOMMUNICATION SERVICES

There are basically two means of access to telecommunication

systems, services and related devices/equipmént. The first

method calls for direct physical contact by the user with the

apparatgs} be it a radio, television, telephone, or keyboard.
The Sécond méthbd‘is to circumven£ the device uﬁiiiiing~an
interface aid or tool which can facilitate £he~operation or ;
contfol'of.ﬁhe device. The disabled user can use a multitude of
différent'éwitchihg methods or interfaces which serve as the |
aqtivatbr»df the device to be engaaged. The various tybesiof~
switches and interfaces are outlined in Appendig A | -

(See s. 11.1).

Direct Access:

Figure 2: Diagram of user/device relationship -

| T |
I I | -
USER |-=input=->| DEVICE =—~output——>
|
| |

— . —— t——

Accessing broadcasting devices directly by the disabled user
can be accomplished through simple alterations of kndbs, switches,
or keys. Adding larger tupning knobs; pfoviding switches wﬁich can
be pushed "on" or "off"; or making knobs which "slide", are |

examples of the various methods which can make access easier.
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Indirect Access (Interfacing): -

Figure 3: Diagram of user/interface/dévice reiatibnéhipzz'

[ 1 4

S a ‘
USER {~—input—f>=
| o

. |
o - Y AR . '
INTERFACE |--signal-=>| DEVICE |-~output=->
|

Fréquently} high—level quadraplegics,and‘thOSefwithusevere_
or progresSive,neufomuscular diseases/CAn'acééés a radio,  -..°
televisioh,'or telephéne with the aid of an'envirohmeﬁtal_
control unit (ECU);.the ECU controls’the receivingrdevice?:xAn.
ECU can be any computer-related proceséor,,a spééially designed
ECU such as the Tosc-2(TM) or ENCo-5(TM), a,multi—burpoée5.'.
device such as the Aﬁilityphone(TM),_or_any éentral;processing,

unit into which are connected the electrical devices or

appliances to be operated.

6.1 Broadcast Services

Let us bggin bur:examination of accessibility with broadcast
services. There is a multitude of aids, switches and interfaces
providing most categories of disabled personé with.accessibility
to, and ease of control of .a radiof télevision seﬁ,.cassette or.

tape recorder, TV and channel selector, CB radio receiver, etc.




There are'basically two.methods of acceéssing a‘radio or

'televisionfépparatus. One way 1is to~phyéically alter .or adapt

the feceiving unit,; such as changing or adapting the vblume and
tuning knobs or switches so they can be manipulated by persons
with a mobility or dexterity impairment. This can be done
simply thfough the use of various materials readily a£ hand or
from a.hardware store; the key here is a little ingehuity._ It
should be noted that this method of physically altering devices
to éuit the needs of the disabled user can be,done.(and‘mbre

than likely will be done), on a piece-méal basis. It is~this

 type of situation where the peice-meal approach becomes almost

unavoidable, if not the most practical. This is the logical .
starting point to best assist the disabled radio/télevision

user.

The second method of accessing a radio or telévisiéﬁ'Wduid
be through the use of an ECU or similar ihterface; §f‘which
there»are numerous~kiﬂds} Heré, the user has no cbﬁ#;olever
the radio or television itself;'the‘receivér is never handléd_by
the user, but is accessed through a more‘sophisticatéd |

interface.

The single most important aspect of the ECU control box is
the interface between the user and the peripheral device(s).

There are a number of switching -techniques:
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‘i) microswitches, operated by very minimal'
-~ movement of any body part: tongue, -findger, -

eyes. :

ii) - pneumatic or breath switch, operated by
gently blowing or sucking on a.tube.

ﬂ;iii) > touch sensitive switches,'whiéh.onlyjﬁeed

some form of body contact. :

It should be mentioned that whilé an ECU is often éonsidered
an interface, it is more of an intérmediary_control”inﬁérface;
in that a user may still need an added interﬁaéan(in éhis:¢ase,a
switching device) depending on the'extremity'ofﬁhis.disability.
[See Figﬁre 4]% An example of ECU -use ‘would be q'highFLeQel
quadraplegic-uéiné.a two-switch touch platé”intarféée. -The
first touch of‘the”plate by the user activates the ECU to scan
its function modes;v'When the desired fuction,is-shGWh (usgally
with a small LED light), the user touches the switch again,
activating the selected function and thus the deviée (e.g.

turning the radio or television ON or OFF). . .

Figure 4: Diagram of environmental;contfbl‘relationéhipzz"

D .
} USER ‘:——input——>} INTERFACE }ﬂ
| | | |

signal

I

—=signal-->| DEVICE |--output-->

|
| B.C.U. .
|
|
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A radio tuning motor, designed to turn tuning orivolumej
coﬁtrol knobs is now commonly used by persons_sufﬁering from a
mobility, dexterity or co-ordination impairment. The tuning

motor . can be operated through an environmental control dnit

which .can be operated by using any of the various_switdhes

(rocker, joystick, pneumatic, touch sensitive, etc.)

With respect to accessing television in particular, a n6rmal
or adapted television channel selector may be attééhed to most
standard seté, permitting the user‘to éeléct ény VHF, UHF of
cable station as well as to tufn the television on or off, or
adjust the volume. This device can be used as an accessory to
an ECU main control unit, or as a sepafate unit,'depgndihg:again

on user need.

The major criticism from users of these enviornmental |
control units ié the bulkiness of the entire sYstém, the |
time-delay factor of selection, the lack of mobility Of the
system, the system's unattraétive appéarance, és well as the

high cost.
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6.2 Telephone Services

- A more systematic.apbroach,towards'aocess to_teleoo@_ff
munication systems by the mobility and dexterity impaired is‘
eyolving. vThere are those w1th1n the telecommunications_‘
industries who have, at an early stage, recognized that the 3
disabled population as one of the prime groups benefiting

dlrectly from the numerous developments brought on by the

telecomunlcation technology exploslon° Examples of. the marriage

between the piece—meal and sysLematically—developed
telecommunlcation aids,'equlpment and serv1ces is demonstrated
through the openlng of "Spec1al Needs Centres" oy many telephone
companles. These Centres cater spe01f1cally to dlsabled
persons, prov1d1ng the greatest possible access to
telecommunications services and equipment for the largest
portion of the dlsabled populatlong Many telecos have exhlbited
not only a soc1al awareness to the needs of the disabled but
are also st1mulat1ng further research and develoPment 1nto

assistlve devices for the dlsabled°

As with.broadcast services, there are tWo’methodsvof
accessing a telephone'device. One method is through actual
contact with the.telephone, handling the receiver and using the
dial. The other method is through the use of some sort of
control interface, enviornomental control system, or terminal

device (computer).
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Accessibiiity to telephone systems has increased
dramatically through the use of aids,‘interfaces and services
being érovided Lb disabled persons. One-eiample of this is the
“Operatér Sérvice“, offered by some telecos. 1If a user has a
problem operating a teléphdne due to a pﬁyéical/mental
impairment, operators are now specially tréined té assiSt; The
user simplyidials "0" and says, "This is a special call";
operators have been traihed to recognize this phrase and will
complete the uée;'s call without question, charging the samé

rate as a customer-dialled call on long distance. This service

'is available for both long distance and local calls. A similar

service is given for those over 65 years of-age and those who
are unable to use a telephone book due to some disabilityﬁ
Here, the operator will perform that task and expémt the user
from the directdfy assistance.éhafgés‘ [N.ﬁ. Contact ydﬁr
local phone company for specific information about the

availability of these services in your area.]

Througﬁ cqmpanies like Beil Canada, Northe;nATélecém‘Lﬁd.,
and Amefican felecommunications,Corpqration; seQeral physidal4
abilities which disabled persons possess éan today be exploited
further, utilizing these manpfacfurer's "special needs" |
services/devices. A brief breakdown of these devices is

provided below:?23
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Mobility , - ~ Shut-in Personalized Services
~Directel (TM) - ~school/hone syStem'di'~operator services |
—touchtone o —Bellboy Paging(TM)“ .—dlrectorytasslstance
—Teledialer~32(TM)' fautomatic answer': u'—speclal needs centres
,hands—free unlts - & record”equipmentf N | h |

mContempra(TM)

~lightweight handset

For those telephone users unable'to access the telephone
dlrectly, env1ronmental control unlts actlvated through varlous
control 1nterfaces can perform most telephony functlons.‘;The,i
Automatic Dlallng Telephone (TM)24 ap accessory ‘that can be
used with all three Prentke Romlch Company env1ronmental controlf"
models, permlt the user to answer 1ncom1ng calls 1ndependently
and to d1al outg01ng numbers.“ Some models allow for about lO
telephone numbers, 1nclud1ng the last number dlaled to be

stored and automatically recalled from memory.

The Rehabilitation Technology Unit of the National Research
Center in the Unlted States, has developed and reflned the Telco
Lelephone unit since its 1ntroductlon in 1980, | The unlt is
another example of a hands free telephone recerver and d1aler;
and can be operated via several spec1al sw1tches. Th1s
particular unit was designed for 31ngle sw1tch operation,‘and .

can be readily accessed by most levels of disablity..
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Most'telephone companies offer a variety of aids to access
telecommunicaitons systems for those users who experiencé an’
inability to lift and hold the handset, as well as dial the

telepﬁonef Here are some of the aids that have been developed-

The»iightweight headset weighs less than 30 grams and will

suit anyonedﬁho needs the benefit of hands-free tele@honing, as .

it~requiree practically no physical motion. - However, for those

who suffer extreme dexterity impairments, getting the device on

their head nay poée a serious problem.

~The Teledialer-32(T™) jg an automatic dialer, originally‘
developed for general bu31ness use, which g1ves the handlcapped‘
user who is unable to d1al a telephone, the ablllty to select
and dial up to fourteen pre-set numbers 51mply by pre331ng one
button. This dev1ce works well with the hands-free unit whlch
allows the user to talk‘without lifting the receiver. fnis aid
combines a'micropnone with a loudspeaker, resdlting in freedom
of conversation without the use of a handset. Both these units
are ideal for disabled users suffering fronm motor and dexterity
1mpa1rments. As well, there have been attempts to modlfy the
Teledialer—-32 even further by providing an overlay for the keys,
thus providing a hole~guide for use with a mouth stick. This

further adapation will help those with severe impairments.
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Bell Canada, in collaboratlon w1th Bell Northern Research
and P051tron Inc., has developed the Dlrectel unit, wh1chk
permits severely d1sabled 1nd1v1duals who are unable to use a.
regular telephone set or: d1aler, to contact the ooerator for
ass1stance to place a call° The Dlrectel a1d is a speakerphone

device (hands~free un1t) des1gned to fac111tate access to the

telphone system by automat1cally d1alllng ‘zero" when actlvated.'
The D1rectel connects the caller to the operator, who will then -

dial the number g1ven by the dlsabled person, The D1rectel unlt

{
is supolled w1th a boom mic permlttlng adjustable pos1t10n1ng

with an internal blow switch for easy access by the user;
Utilizing the various built«in jacks allows for auxilory
switches (foot, touch sens1t1ve), headphones, earphones, pillow

speaker oOr dlfferent m1chrophone.

A SchooleHome system is avallable for those handlcapped

students unable to attend school in person. It utlllzes a

two-way trans1storlzed 1ntercom system whlch prov1des 1mmed1ate o

and efficient communlcatlon between the classroom and the
shut-in user. This system -can haVe many beneflts for the user
not only for educatlonal contacts and advancements, but for

employablllty.

There are numerous telecommunlcatlon a1ds and dev1ces Wthh ,

can be eas1ly adapted to telephones to make access easier, most

being of a simple design (ie. enlarged numbers, on/off switch,
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“hand stick). These telecommunication interfaces; aids and

devices, whether simple or complex, mostly entail some contact

with the telephone. However, there are disabléd users of

telephones who have greater difficulty.handling.the apparatus

and who need an even quicker, more efficient system, perhaps a

system that can perform other functions as well.

Most environmental control units can supply ﬁelephOne
hook-up so that with any switch, aid or "user interfacé",va call
can be placed Of received. One such multifunctional
telecommunications device is the Abilitypﬁone(TM)25,5 This
aid, é miéro—processor—based telecommunications and
environmental control unit, was develbpéd for severely- of{
multiply-disabled persons by Basic.Telecommunications
Corporation (BTC). The terminal has over fdrty featureé tb
accomodaté-the needs of the disabled, and allows for changes for

those users who have a progressive disorder.

The Abilityphone has a built-in telephone mode featuring
automatic answering, automatic dialing of up to nine

pre—programmed numbers, and automatic redialling of calls which

“have not been answered. The device will also confirm a phone

number that has been entered before that number is dialed;
confirmation is through both a visual display (for any deaf

users of the device), and optionally through speech synthesis
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(especially helpful for any visually impaired and;pthérwise'

print~handicépped users). Also, the telephpneitfénsmitting;and,

receiving functions can be acdomodated-through various

interfaces for hands-free operation and privacdy of calls.

The Abilityphbhe has many other functions,as well as being a

telecommunications device. It is an'environméntal cohtfol'unit
capable of tﬁrning on or off sixteen lights, devices ana
appliances by sending control signals_gvef stand?rd house ;
wiring. Depénding upon the options selected, the Abiiityphoﬁe

can interface with various other equipment .such as tape

recorder, alarms, keyboards,‘priters,,other‘ECUSL;autOmatic door,

locking.systems,'medical equipment, :adios;and'teleyisionlsgts.
An interesting option of the Abilityphone is its voice
synthesizér which speaks all of the kéyboard_chafacters andf:'
index functions, thus providing audible Qutput'for_the visqélly.

impaired or otherwise print—handicapped; 'Another_interesting

feature of this voice is its use by speech impaired pérsons; the

device can, in the case of an emergency, dial a pre-selected
individual(s), relaying an emergency message via synthetic,

voice.

For the severely disabled who have great difficulty in
manipulating a phone, either in using the handset or accessing

the dial, the advent of the ECUs and the rapid development,of
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micro-processor technology which can so easily incorporate

telecommunications capabilities offer a vast opportunity to

further develop and apply increased access to telecommunications

ZSystems.

6.3 Micro—coﬁﬁuters and Environmental Control Units

- Severely physically impaired people, primarily high-level

‘spinal cord injured quadriplegics and those affected with

progressive neurological dysfunctions, have a need for
enviornmental control units which permit’ the individual to
contfol»a‘fﬁll array of electrical appliances and devices

independently.

The general approach for control has been the two-switch .
operation - an binary condition of either ON or OFF -~ with one
switch to select the function to be performed and the other to

operate that function.

Most interfaces are of this "ON/OFF" type; in fact,'iﬁ dan
be séid that the majority of enviornmental control units are
simply switches with different forms of acutation, in that they
have only two states: open or close; on or off. Anyone familiar

with computers will of course recognize that this ON/OFF

principle is also the basis of all ¢omputer logic.
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There are three basic means of using these interfaces to

initiate specific user-controlled functions:

Scannings
Access to many ECU, telecommunication matrices, and
computers is by a row of lights (or a cursor on a screen). .

Selection of a desired symbol, word or action is obtained by .

“scanning": the lights are illuminated, One‘at a time, until the

desired one is reached. Each light corresponds to a symbél; ” 
word or action. This scanning process;can, ifjﬁécessafy; be
activated by a single switch. Given,the_great.v%riety_of
sWitches available, it is therefore{ ope;éblé by thé.severely

handicapped.

Direct selection ~ Manuals

Direct selection, on the other hand, is faster;  Tﬁe most _'
common example of this is the keyboard. Here,_the:e ié;§f_ |
separafe key for eadhlsymbol which is selecﬁed fdiréctijﬁ by}
pressing that key. This is, of course, how most;éble~bodied'
persons use.a'typewriter or:compute;lkeybqérd} the keys»each
represents a letter or func;ioq.v The advantage df this methqd
is thaf thére is no delay since there isyho thra‘scanning
involved. It does, however, require greateridexterity than
scanning, although hand function is not necessary if a méuth—uor

headstick is used. .
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Direct selection -_Voice input:

The other direct selection technique which is becomning
available for some computers is voice command. Here the user
! ’ :

simply speaks the required function into avmicrophone, the voice

pattern‘of.the speaker is analyzed and matched against a library

- of pre-stored voice patterns. Once found, the computer then

peerrms a command attached to the identified word. It is, atﬂ
present, épplicable to the operation of the computer itself, or
to‘an>ECU via the computer. There is, however, an inherent
difficulty with this system. Since it matches voice patters
against a library of stored patterns, each user must "édqcate“
the computer on his voice patterns. The maﬁufactureré cléim a
90%+ accuracy rate for the initial speaker (Whoée patterns ére
stored), but make no claim about being able to use sOmeoné‘elsés
patterns. This of course limits the machine to one user ét one
tine. Alsd, many physically disabled personé who also héve
speech impediments migh£ find this device.frusfrating since they
would have to be able to repeat the same word exactly'tﬁé same
each time - a difficult task for people withoﬁt a spééch o

impediment.

There have been rapid technological advancements to
faciliﬁate, through ECUs, increased operator control over the
user's environment. One such development is the environmental

control link-up to a stationary or portable computer designed
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for those disabled persons who are users of exppressive
commuuicetion edis. It can be argued that thiS?latest :
adaptation to ECUs (i;e} serial combuter iuterfacing), ourreutly
available as an option, is today regarded aé the'ouerali |
dlrectlon of future aids for phy51cally dlsabled persons;u.‘“
Because there is a need by disabled persons to access computer

terminals, that these features should be incorporated into ECUs.

The questiou remaiue‘whether any uemldevioe whioh'featuresv
~the latest'technoiogical deeigus can malntaln a hlgh functlon
capability and still be availabie at low cost to the consumer.
Manufacturere of ﬁCU'systems‘such as the Control-—l(TI,"i)26

belive that disabled user demand for epe01flc BCU features is on

the increase and, therefore, high costs may be unav01dable-“'

The two extremes are therefore .either a.
system with optional components for each
function, or a system which provides all -
possible functions in one package. A unit
which provides all possible functions in one
package would of course have a high cost and
low flexibility. With these extremes in '
mind, one can see why the different models of
ECUs exist on the market today. 27

ECUs have existed long enough to have become firmly
established as a multi-functional accessablllty tool ut111z1ng
various configurations. There is no doubt that thelr ex1stence

has greatly aided the dlsabled communlty as a whole, and in
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particular those whose physical impairmeht directly relates toi
this repdrﬁ;- When one looks at -existing én?iornmentai ébnﬁrol‘
units, howevef, limitations do become apparent. Usually thoﬁe
limitations involve cost effectiveness, as noted above. Because

not all ECUs are designed with a "component approac “, to give

" the user the option of purcahsing additidnal functions, the cost

effectiveness for a complete ECU package'ﬁuns high, higher_than
most disabled individuals are .able to afford.. ,Sho@ld this trend
continue, a total ECU package developed specifically for a
minority population, considering that a small demand is being
weighed against the high costs of research and development,.may

continue to result in serious cost problems.

It might be arghed that»as.the market for technicdl aids
expands, lower prices and better service éhduid be éxpecﬁed.
With the speed of teChnblogicalvadvances, these aids~até
becominé more compact, reliable and less expensive. The overall
trend towards modular systems allows the disabled user to

purchase only what is required.

The range of abilities of enviornomental control systems, it
is said, is expanding at a rapid rate in conjunction with
technological demands being made by the non-disabled

population. Thus, micro-processors.can maintain their cost
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effectiveness due to supply and demand on a grand scale. Swmall
computersAcan'todayAalso function as an envirohmentai,dopt:ol
unit if provided with the appropriate software‘andfﬁérdwarev

modifications;" Today's teéhnology can - -provide the many

different switches and interfaces, simpieforucompiex;-needed=by'f

the disbled user to access the domputer keyboardrte1

The question must now be raised whether an ECU with an
access mode to a computer terminal is a viable alternative to:a
computer which can incorporate an ECU as one of its multi-

tudinous functions? The author clearly-favourS”theilatterg,f‘

6.4 Prosthetic Technology

In accordance with the focus of this report, this section

will deal only with upper extremity prosthetics.

Over the years, many improvements in the desige eedirj'
reliability of current electro-limb componeﬁts andethe
development of new and more functional systems have allowea
greater dexterity and comfort for the amputee. At the Ontafio
Crippled Children's Centre (OCCC),  Rehabilitation Engineering
Department, functional ability of the prosthetic user and

reliability of the artifidial‘limb‘iS‘a‘prime'concern:

[
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"Experimental work is proceeding on .'onionized' prosthetic.

sdckets in an effort to effect ready sizing adjustments with

'grOWEh, and to reduce porsthetic maintenance costs".28 -

Other'programé and services are being offered throughout

North America, similar to those found at the OCCC, involving the

refinement of upper extremity prostheses which are

myoelectrically~- and microswitch-controlled. The designing and
fiﬁting'of prosthetic limbs is a multidiscipiinary.task
deméndihg'cémpétent‘professionals from vaiious fiéldé. This has
been pointéd'out quite precisely by'Barbara J. O‘Shea}'ofv

Dalhousie University:

The goal of upper limb prosthetic restoration
should be full, spontaneous, bilateral

" function in all activities. This goal will
not always be achieved, especially if the

- losses are severe, but nevertheless that.
ultimate goal should be held as the ideal.

With the technology available currently, a
prosthesis restores only one element of hand
function, grasp and release, in one pattern
of pinch. The functional hand, mechanical or
electrical, replaces the pattern of prehen-
sion or three-~jaw clutch grasp. Thus with a
prosthetic hand, the approach to objects is
not altered significantly from normal hand
function. The hook terminal device replaces
lateral prehension, a pattern little used in
normal activities. Hence, motor planning
problems are more marked when a hook terminal
device is used.29 '



Acce551b111ty to and use of telecommunlcatlon systems and

devices by the. upper extermlty amutee can genearlly be performed

with relative ease. A number of factors prov1de thls
accessibility capabillty, Many prosthetlc linmbs are of the
standard mechanlcal tyoe usually equlpped with a hook term1nal
dev1ce operated through shoulder movements Wlth the myo—
electrlc type, electromyographlc (EMG) 51gnals concmltant with
muscular contract1ons are utllzed to serve as controllers of |
switches wh1ch d1rect a current to electomechanlcal prosthetlc
elements."When.a process EMG 31gnal‘reaches a pre—determlned
level; the releVant prosthetic actionlfollows; Furthermore,
"mechanical pull~- sw1tches actlvated by body movements such as
expansion of the waistline or shoulder shrugglng can be :
exploited. Movements of shoulder remnants for h1gh~level upper
extremity amputees can be utilized to actrvate sw1tches housed
on an aluminumeframe body jacket_to'effect prosthetlc hand
opening and closure, wrist rotatlon, and artiflclal elbow

flexion and extenslon 30

Other factors whlch may affect accesslblllty would’ 1nvolve
the length of the amputatlon 1tself° whether the amputatlon is
above or below the elbow, and whether ‘the amputatlon 1s uni~ or
bi-lateral (one or two arms). Another con51deratlon would be

the individual's functional capabilities to operate,the




prosthetic limb. Here, training time to properly use the

. prosthetic limb plays a major role as well as overall éxperience

aquired over years of use.

It can be seen that the user of prosthetic limbs need not
necessarily change or alter telecommunication devices, be it a
telephoné reciever, radio or television set, or keyboard.

However, aéain depending on the factors outiined, whatever

" changes must be made can be done with relatively simple

alterations to knobs, switches or dials, the use of a

sPééker—phohe,’and so on, to better aid thé prostheticéﬁsingj

~amputee with telecommunication devices.

Anbther interésting thing to note is that now that
biomedical engineers and other prosthetic technologis£é ﬁave
learned to “tapf‘and amplify the electricél nerve impuises in
muscles, there a é multitude of possiblé.ways to harness this
energy. Certainly the concept of direct input (where ﬁhé A
electrical(signal by—passes the keyboard and is‘input.directly

into the computer) is not that far off?
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7.0 FINDINGS
7.1 General

It should be noted that telecommunlcatlons is perhabs ‘the
‘single most 1mportant asoect of a majorlty of jobs.. If we
consider the fact that even flndlng a job usually requlres
telecommunlcatlons of some sort, access to telecommunlcatlon
systems, services and devices becomes 1mper1t1ve. D1sabled

persons have tradltlonally had llttle Oor no accessg to.

telecommunlcatlons services: a barrier whlch has often prevented

them from galnlng meanlngful employment. Wlth llttle or no -

income, beyond social services or dlsablllty pen51ons,'they,

often cannot afford the prohibitive cost of technical aids.-

'Perhaps the most slgnlflcant flndlng of thls report is that

to date there has been llttle systematlc research and develop—
ment, or manufacturlng and dlstrlbutlon of technlcal alds for
the dlsabled. There are llterally hundreds of dev1ces

avallable, but because the market for such-ltems is llmited J

their avallablllty is also llmlted As a result, many dlsabled,

persons are not even aware of such technlcal aids or where to

locate them. Nor for that matter are many professionals aware;
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The Obstacles report recommended that:

The Federal Government, in cooperation with
the Provinces and the private sector, assist
in the establishment of a Canadian Informa-
tion Resource Centre on Disability to -link up
and coordinate information resources and to
assist regional showrooms of technical aids.

-That, pending the establishment of a centre,’
the Federal Government prepare and publish a
‘directory of Federal Programs and Activities
of interest to disabled persons, as well as a
" catalogue_ of relevant research projects an
studies. 31l
There is a severe shortage of these local and regional
"information rasqurces and technical aids" showrooms and
programs, though they are slowly emerging in hospitals,

rehabilitation centres and through various social service

agencies. aOne~good example of this is the "Technical Aids

Program" in Vancouver, operated by the Kinsmen Rehabilitation

Foundation of British Columbia. .This program provides techniéai
assistance'in the form of equipment and services to the most
severely pﬁysicallyrhandicapped to improve or help maintain
their level of personal independence. The only critarion for
service is a demonstrable need for technical aids (all of which
are displayed at the centre); current information is alaQ
available to prafessionals and the disabled popalatioh and‘

general public alike.




One should not assume that because .of receﬁt Esshno;oéisal
advancesAin”télecom@ﬁniCation_aids everything Canfﬁow bs\v
solved.f-micro-procesprs have made’Féva@;iQﬁéryiéfbéséss_ih
telecomﬁunicatiqp systemsh with‘thejgissblsd Cbmmhpiﬁy pssoming'
a prime‘bénefacﬁor{ theiprobleﬁ,'hdwe?ér; does>ﬁo£'iie.sbiey'
within the technologY'itself."_As‘Bruéé Békef"stéte&:iﬁ-this‘

article, "Minispeak"s

Neurological damage sufficiently extensive to
‘hamper intelligible vocalization is regularly
accompanied by difficulty in. control of physi-
cal movements. To use any communiction aid, '

~ the user must be able to actuate a switch.
Consequently, existing communications systems:
do not solve the basic human—englneerlng
problem of transferring information from the
mind of the communicator to the communication
aid, because all systems for complete com-
munlcatlon voice or invoided, have been based -
upon actuating letters, words, word parts, or
phonemes (minimal sound units).3

Here, the message is that the difficulty liésAbutside'the'

realm of technology; that the alphabet may be at the véty_éehtre

of the probiem’fo; people with some disabiiitiés; sndvthst f“
perhaps a particular Semantic appfbschﬁcan:béttéf'thé’problem to
some'degreé, The csmputer'has'the pofénﬁiél fdr'ségaiiziﬁé
physical differences. However/ other factors may come into;
play, and the circumstahées/of each individual case must be'w:

carefully considered.
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In Canada, Technical Aids and Systems for the Handicapped

Inc. (TASH), affiliated with the National Research Council of

A Canada, 15 an example of an agency dedicated to fulfllllng the

.needs and requlrements of dlsabled persons by providing

technical aids and systems which are not easily available.‘
7.2 The Most Significant Approach

As the direction of this report has indicated, the early
method’df piece~meal application and déveldpment of aias,‘
devices and systems for the phy51cally handlcaoped is, for all
intents and purposes today, outdated. Today's'tedhnologyf and
the realitY“df pure economics, indictes that the ‘piece-meal

approach cannot remain a viable option in most circumstances.

The high output and loQ cost of ‘a systematically-developed
system designed for ‘use by the genearl publlb yet which at the
same time is readlly adaptable or applicable to dlsabled users,
suggests that this system of telecommunlcat;on alds for the.

disabled may now be the best route of the future.

It can be said that current environmental control systems
have recently begun to follow this approach. More compact units
are now appearing utlizing modular component technology, yet

which remain adaptive to virtually any input interface.-




However, the cogt for such special devices continues to hinder.

the potential user, whereas almost any micxo?domputef'pfévidedi-
with the préper‘software.can perform the same functions, and can
be reasonably adaptive and very expandable,.yet,ataonly é

fraction of the cost of a. full ECU system.

It may be predicted that within the next feW'yéars,
systematically-~developed micro-computers with ECU-~functioning

software will outpace currently competing'systems-and;becbmeih;

available at fair cost to the consumer. . The "pros" and‘”consﬁ,}f_f

may still exist today, over which telecommunication aid can best ..

meet the disabled user's needs, but all indications seem to. . -

point to computerérelated technology as the ultimate Léadér.,

7.3 Degree of Change to the Disabled Person vs. Equipment .

Over. the years, the disabled person's teledommunicaﬁidn;
needs were seen as a probiem which was being addressedvby |
various concerned service agencies or groups, or it.wasqassumed
that littleAmore‘could be done to modify or adapt‘teleéomm#nica—

tions equipment to their needs.

One popular approach that was taken by the manufacturers of
special aids, was to adapt the equipment to the disabled user. -

Though this approach remains advantageous to specific
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handicapped populations, it can also be a hindrance. Those
plece-meal-designed aids and devices have made it more diffidult
for the disalea user ﬁo access "standard" telecommﬁnications
equipmént,"which have remained a barrier to accessibility. An
example of'this‘wQuld be the design of>a circular keyboard witﬁ
a different'afrangement of keys,'situated to make the most often
used keyé.easier~to reach. Though this does provide accessi-
bility, it does not address the problem of how a physically
disablédfperson can access a standard "QWERTY" keyboard [so
named because the top row of the keyboard spells QWERTY], which
is used thrduéhdut the world on any equipmenﬁ utilizing a key-
board. It would seem obvious that interfacing a peérson with
"standard" equipment is more desireable-ih terms of>em§IOYa—i

bility than>neceséita£ing specialized equipment and designs.

Another example would be the altering of telecommuniéétion
eqdipment, (a teleph6ne dial, handset, radio/TV switch, keys on
any type of keyboard, etc.) for upper-trunk amputees._ It would
seem that major modifications to these deviéeé are‘finé foriuse,
within the home or modified work environment,'but.they sevérely
limit the disabled person to using only those'special devices,
eliminating the hundreds of other pieces of equipﬁent they will

encounter everywhere.
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A rule of thumb might be to evaluate the level ofy{

modlflcatlon necessary; the disabled person m1ght be better off'
adapting to. existlng standard devices rather than matter—of—,bvg_

factly"’ adaptlng the equlpment to the person,, By doing sd, the

door remalns open for these dlsabled .users of telecommunlctlon

devices to be able to_access a w1der variety of deV1ces. There

must, therefore, be a balance between the leyeltof adaptation\to_'

the device, and the adaptation to the person invelved,

The questignzbeingiraised,by physically handicapped users,

as well as‘prqfessienals,'is,why existing equipment is.notﬂ,':
utilized as opposed to designing a special device from‘sératch’
to perform the same function(s)? - The specialized approaeh
involves, for many, an aid that costs more to‘purchase as'well

as limiting access to this special equipment.

7.4 Lesgs is Best

Conversations With’disabled‘individuals and professionals in

most levels of health carejindicateethatvthe need for

telecommunication accessibility is clearly understood by all

concerned. . The numerous switches, interfaces, aids and devices

adapted or developed to help achieve this goal have~peren

themselves useful to a greater or lesser degree.
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Becadée of'the_number of categories and ranges of impair-
ments, different aids are adapted for différent impéifﬁents -
some are fairly simple and others more complex; A basié inter=—
face can mean a simple mouth-, head- or handstick to aéCess:aA
standafd kéyboard or actiQate a switch. More complex systems
can be applied where the user must utilize a pressure—sensitiQe
switqh or inte;face, which is then connected.to‘a cont;ol boi
(inﬁéfface), thch in turn controls tﬁe device. This system nay
be a'siﬁglé‘control unit with various components conhé@ted to
operate séecific appliances. The greater the Héeds.of the
ihdividual:uSer, the éreater the chances of;é‘more_COmélex]

electronic system.

Though unavoidable for some, this complex system approach is
sometimes-ignored by those disabled users who can manage a more .
simple systém. "Less is best" is another rule of thumb in this

context.
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8.0 CONCLUSIONS
8.1 Piece-Meal Approach::The Past

The piece—meal.approach of thevpast nsnally innolved.one‘
plece of equlpment belng adapted for one partlcular 1nd1v1dual
or group of d1sabled persons. As an example, the Telephone
Pioneers Assoclatlon, through its local chapters, dld much early

work 1n maklng the telephone network acces51ble to dlsabled

persons. Often a. Spelelc Chapter was approached by a Speclflc

disabled person W1th a- speclflc telecommunlcatlon problem.' The_"

Pioneers used thelr vast knowledge of the telecommunlcatlon‘}‘
devices to address the needs of that person(s), deslgning
soecial devices, interfaces, or adapting equlpment to allow that
person( ) to access the telecommunlcatlon network. Although

this was unquestlonably helpful for those to whom 1t applled

this p1ece—meal approach unfortunately only beneflted a. handful'

of persons.

This early piece-meal work has, however, set,the groundwork;
and has given way to a more recent systematic approach’by‘some
~telecommunication carriers. Many companies, such as Bell |
Canada33_for example, took a careful and closer look aththeir
exlisting equipment, and assesed it for possiblejuse hj the

disabled population. The "hands-free" unit, for example, a unit
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'ofiginally deéigned for business use where a person needed to

leaﬁe‘their'hands free while they talked on the phone, or for
tele—cbnferencing, was applied to a disabled person who is

unable to hold the handset.

In reviéwing the findings of this report, it would éeem that
the need fornpufsuing a sYstematic approach to better aia the
phySicallf'héndiéapped cannot be ignored any ionger.\&Although
resedrCh3énd.development through a number of.agegciés,
institﬁtibns aﬁd government départments has provided.
technoiogical aitérations, improvements and advances, the
stafe—of—fhe%art of research programs has not adVanced faf nor

fast enough. It has been realized not only by the:author, but

by many who have studied the disabled population and their

needs, thét thefe is insufficient data.on the handicappéd
popuiation énd their needs, that»theré is insufficientfdaté on
the handicaéped population and an overall deficiency iﬁ;
co-ordination of éffort by agehcies, institutions, governmépt
departments and countries arouhd the world. This is not £o
imply that an apathetic attitude is being assumed by £ﬂsse“
involved; nothing could be further £from the tfuth. However, due
to the immensé.potential that telecommunication tedhndlggies can
have in_feleasing many physically disabled peféoﬁs ffom.their
personal and sqcial isolation, every aspect or approach:must be
fully exploited and utilized. I believe a systemétic.approach

will assist greatly in this venture.
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‘The mandate of th1s report has been to 1dent1fy telecom-'1

munlcatlons accesslblllty problems which oersons w1th a motor.L-_
and dexterlty 1mpa1rment may encounter,vand to 1dent1fy those p'

existing a1ds and dev1ces whlch can 1ncrease telecommunlcatlons'

accesslblllty for this oonulatlon This problem of acces-";
sibillty is of‘a physlcal nature Yet, it must'also be

understood that many of the problems of the phys1cally

handlcapped transcend these ohyslcal aspects.' The dlsabled may

face attltudlnal problems towards thelr handlcao by the general

non—dlsabled",publlc, though this is slowly changlng as
increased awareness. and acceptance of this ssctor offthe_
population is being demonstrated by the various government and

public fora.

El

For the physically handioapped,.however,;many psychological

problems remain, due‘mainly to social isolation and ther

dlfflculty in obtalnlng "equal opportunites" for employment. In

his paper Communications and the Phys1cally Handlcapped

J.R, Luqyk pointed out:

It is seen that the roots of the problems of
the handicapped are largely social, psycho-
“logical and economic in ‘mature.  Psycho-- ’
logical and social attitudes of and toward
the handicapped need to be modified if the

potential of 'communications' is to be
realizaéd. There are clear indications, too, .
that the handicapped are poor and socially
isolated. Communications holds inestimable
potential for getting to the roots of all
‘these problems.3

S tm GS wy Su e Gt ma Sm e

" en em S o e ow wm



-

Sy A SN Gu G0 AN By AN en By &5 G0

- 65 —

It now becomes 1mperat1ve that telecommunlcation systems be

made access1ble to the disabled in order to help alleV1ate these

nsychologlcal problems. Today s rapid technologlcal advances
are a1d1ng11n this cause, and promise to continueudoingfso.i_lt
is felt that with more accessibility to telecommunication |
systems, psychological benefits for the disabled must.follow,

allowing for reduced isolation, 1ncreased employability (by

means: of computer-aided instruction to name one technique), and

a more healthy attitude generally towards the d1sabled

population as they become s001ally "exposed".

There have been great strides over the past decade to
provide accessibility to telecommunication aids and systems for
the disabled. Though it is widely held that technical aids

reduce health care and rehabilitation costs by prov1d1ng

programs that take disabled persons out of 1nst1tutions and help

them back 1nto the mainstream of s001ety,35 and that depending
on the severity of their handicap, a fuller 1ndenendence can be
achieved with the use of these aids, there still remain
problems. Once a telecommunications aid or device specifically
designed for use by the disabled has been 1dent1f1ed des1gned
developed and applied the deV1ce has already in many cases

become obsolete. It has been said that technology 1s rapidly

moving ahead; this can for the most part, become the downfall to

any piece-meal design, from its blueprint stage to final market




- 66 -

readiness. Since a full year or more is in many cases - needed

for a dev1ce de51gned spec1f1cally for the dlsabled to emerge as

a tool or a1d, large numbers of systematlcally—des1gned dev1ces'

for use by the general publlc have technlcally surpassed the
pliece- -meal produce. Th1s can be attrlbuted largely to strong

competltlon on the open market.

An example of this arguement 1s the Abllltyphone(TM) a

m1cro—processor—based communlcatlon and telecommunlcatlon dev1ce

which is extremely functlonal for most any dlsabled user. Thet
device 1ncoroorates all telephony functlons,'can act as anll
environmental control unlt, a calculator, has status monltorlng‘
and automatlc help call functlons, a synthes17ed speech module,
a Telecommunlcatlons Dev1ce for the Deaf (TDD/TTY) modem, and a
serial interface optlon for computer communlcatlons -All in
all, this dev1ce is a multi- functlonal a1d of great use to the?
dlsabled copulatlon It is also of a 01ece-meal de51gn,‘ -
however, and avallable to only a small populatlon Who Can'afford

its retall orlce of $6 000 (Cdn) 36

The cost oroblem becomes further compounded when those
d1sabled users of telecommunlcatlon a1ds and dev1ces are moved
from the care of an 1nst1tutlon wh1ch usually absorbs these
costs, to the home env1ronment where the dev1ces are needed by

the dlsabled person to functlon 1ndependently It is a o
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"catch-22" situtuatioﬁ because often the only way a person will

get the necessary devices is if they are institationalized, vet

the deViceS'they want and need are required to make independent

living_PossibIe.

Today's compuﬁers canAalso perform most of the functions of
a déviées'such as the Abilityphgﬁe, at a substahtial reduction
in costs. A .computer keybOard may ﬁot be accessible to some;
further components and software may be'needed which increase the

overall price of the computer, but various interfaces can be

- obtained to access -a computer keyboard by viftuélly all'levelsﬂ

of physical impairment. I belive any extra costs required to

make a microQCOmpuEer’accessible for a disabled person would be

well spent given the gained employability of that person.

8.2 Systematic Approach: The Present?

‘The Concise Oxford Dictionary defines systematic as
"methodical,’aCCbrding to a plan, not casual or sporadié'of‘
unintentional, classifacatory. Cohsidered'principles of

procedure".37

Large numbers and groups of handicapped people are demanding
greater accessibility to telecommunication systems'thrcugh”the

use of readily available or easily adaptable aids and interfaces



- 68 -

taken "Off the-shelf", 'The‘cost effectiVeness'of_qtilizing

existing.devices?substantiallY»reduces the users'adifficulty,in"

acquiring telecommunication aids. Those”suffering from a motion

handlcap can adapt to use of a lightweight headset for ‘the
telephone, or to an automatlc dlaler, and/or a "hands free“ unit

- the result belng an ability to access the ex1st1ng‘telecomf,

munications network and system with existing equipment.  For the

severely disabled,,afspecialized device such as the
Directel(TM) can be utilized. All of these telephone services
for'Specialyneeds are now readily available from most'telephone

companies at a reasonable cost - usually on a "no-profit" basis

- due in part to a systematic approach whereby current telephoneh

equlpment was developed for general use by the publlc and then
systematically re- applled in usage to meet the needs of the

disabled population.

This is a fine example of how existing telecommunication .

aids can be altered with minimal cost to the user, using a

methodical plan of adjusting the use of the aid or'service tota

meet the needs of a particular audience, the result being a

lower cost to the consumer.

Another example of the systematic approach to adapting
existing aids to the disabled 1s the volce entry termlnal for

accessing a computer, Shadow/VET(TM)38 being one example.
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Deéigned fothhé everyday user of computers either at h6me;
indﬁétry;ibusiness or for educational purpdses,ftﬁe.Shédow/VET-
provides én example of how a severely handicapped ihdi&idual caﬁ
cohtrél‘his envirdnment, by programmingﬁa.édmputer via_vOice~to

control the immediate environment (eg. "lights bn“)}  As.weli,

‘the disabled user would have the use of a computer for other

fundtiohs: cailing up electronic mail, wordlpfoceSSing, ihyenQ_
tory control, dialing a telephone number, problem solving, etc.
It would seem obvious that with this kind of confrbl of one's

environment indlﬁding accessibility to telécommunicaﬁiéhé;gﬁhe

empldyability»df such a person has been increaSed_substdn£ially.

The piece-meal approach continues to have its-benefits in-
certain cases where existing telecommunication aids cannot be

adapted for uniquely disabled or multiply handicapped‘pér50ns.

However, with the hundreds of interfaces, aids, aﬁd_serviges for

disabled persons readily at hand, this approach cahnot_be
practically applied for every user or group_withogt_an-"dutflow"
of confusion, cost inefficiencies, and overalpping $ystem3/aids

development.

One has to step back and consider the needs of the: disabled
population wishing to access communication equiPment and weigh

them against services which already exist and which can be

modified with little or no expense, while remaining coémetically
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attractive. The next logical step is, therefore, a systematlc
approach. Where the use of a slmple mouth stlck to control

telecommunications -equipment sufflces, 1t should be,gsed. But

the potential of developing an access tool,through the-use“of A

voice entry termlnal can beneflt not only those us1ng a mouth .

stlck, but an entlre range of dlsabled persons who may . not even

be able to use a mouth stlck for keyboard entry°

Today's technology allows for the “removal" of multiple aids

and interfacesvdeVeioped for use by one_useri’and:repiace’themi
with more streamtihed systems. Equipment wiring heed'ﬁot;run )
throughout a person's home when remote control SWitches:are
available. Complicated and expensive devices which are.oftehlan

eye—-sore can now be replaced by onezmicro—processor—baSed device

in conjunction with the necessary software,. at a considerably u,p

reduced cost to the user.

- The p1ece meal approach to research and derelopment was
approprlate durlng the early stages of 1nterface des1gn.;
However, contlnulng this approach to the problem might in tact
cause more problems. Where a single device is designed to'solve
a single probleh for one person (or a small population) the
piecefheal approach‘to research and development:can.oﬁten result

in the "re-inventing of the wheel".
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With a'systematic approach, the researcher looks at the
wﬁole.dieabled population to be served, at the existing devices.
that.can be re-applied in usage, the current state—of?the—art
technology situation, and how to match them effectively, bearing
in mind some baeic considerations suchlas simplicity-of design, .

cost efficiency, adaptability, obsolecense, and expandibility.

8.3 The Future

The major objective of this paper is to identify the telecom-
munications needs of the mobility and dexterity impaired<and
detall existing devices and servicesjwhich can improve basic

telecommﬁnications for this population.

The physically disabled population studied euffer Qainng
degrees and levels of impairment. Those groups euffefing‘
degenerative muscle diseases require increased attention»te
reasses needs as thier handicaps increase. Theecommbnil
denominator for all lies in the difficulty of accessing
telecommunication devices and services and in tﬁe problems which

hinder ease of interaction with these devices and systems.

Although profound developments have surfaced over the past

years and research is continuing to further serve this
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population's needs through more eff1c1ent 1nterfaces and alds,'

thls research remalns sparodlc and technlcally unattuned to the ‘ '

systematlcally-developrng_technologles.

In the past, varlous levels of 1mba1rmentnand the1r degree ;
of.severlty called for the varlous plece meal develoPments and
approaches, resultlng 1n numerous alds, dev1ces, services and
interfaces to accomodate each level and degree of 1mpa1rment.'
over the years th1s approach has glven b1rth to a profus;onvof
overlapping aids and devices throughout North Amerlca,‘andtgaVe

rise to mirrored research and development programs based on.

piece~meal blueorints. Oout of this, however, evolved techno— _

loglcal pLodlgles WﬂlCh act as a bas1s for future de51gns and_
imporvements. These 1mprovements ut1117ed more and more the t,‘
ever increasing technologlcal advancements and breakthroughst.
whlcn occurred rapldly in a systemat1cally~or1ented technology

However, because of shortages of - funds and quallfled personnel

and the overwhelmlng outflow of technology effectlng the general

direction of dlrectly 1nvolved research and development,va“.

serious lag may now have occurred

It 1s possrble that thlS lag can be reduced or ellmlnated
altogether by fully 1ntegrat1ng ex1st1ng systematlcallyu.A
developed technologies to the aids and dev1ces needed by the

dlsabled populatlon.' In thlS context, the computer revolutlon

and its wide appllcablllty and adaptablllty become the strongest

contender.
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Lérge computer manufacturers have introduced compbnents'
‘specificaily-deéigned to be used by the phySically héndicapped,
‘or which with slight modificationé remain ideal for theirAqse.
Howeéver, these corporations are business enterprises developing
and supplying a product for the demanding maﬂority,_ Hereih lies
the éroblem. Direct benefits towards the diéabled‘poinétion -
from on-going computer developments are today marginal in.
comparisbﬁ £o the immediate impact these developments have upon
the businessAcommunity, educational institutions, govefnment,
social services, and increased home applicaﬁioﬁs;. Sociéty's‘
"abléébodies"4majority, the so called "maiﬁstréam of society”,
is where cérporaté'eérnings o;iginate, and so, is where research
and development is directed. The disabled minority, at ﬁhis
-stage, are only reaping the technological "SPin—offs“ of the

computer revolution.

It‘cén.be argued that computef‘technology will»evolve to a
degree as to service the whole of society, including the dis}
ébled minority. however, with the vast amounts of corporate
resources input.into R & D aimed at serving the Wants.and needs
of the mainstream, the disabled population is forced to~take:"a
back seat" and wait until their rightful.basic needsiargvfuily

attended to.
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A prime example of how the disabled community can benefit
greatly from information services via a compuﬁér or home tele-
vision_seﬁ equipped with a "decoder device", is provided by
videotext systems. "Videotextﬂ is generally accepted as the
generic term for viewdata/videotext/teletext téchnologies and
services. The primary distinctions between video- and tele-text
systems is the medium by which the information is transmitted to
the userv——,geﬁerally,phone lines for videotext and broadcast
signals for teletext. In both forms the receiver must be
equipped with a decodgr which will accept the signals being -
sent, decode themn, apd display the appropriate image'éh:the.

screen of the television or monitor.

Télidon,-a éreation_of the Federal Department of
Communications, is a consumer-oriented information retrieval
system available in both formats. Telidon as a technology, is a
.world leader, havingAbeen the basis for the North American.
Broadcast of Teletext Standafd (NABTS) of Point Definition
Information,(PDI)'graphics. It allows for a.teievision5set'in
the home or dffice‘to receive up-to-the-minute textual-and
graphic information of superior quality graphics from a network:
of computer data,banks, drawing upon thousandé of '"pages" of -
available information spénning a multitude of tépics and

categories.

e Gz Ss SN SO DS Wl W G5 TS Gu GU SN G5 WU 68 Be G ue




O O 5% S5 00 B SN A N SY SN S0 BN G S0 S0 &% N8 am

- 75 =

" With a Telidon terminél, the user can éall up a wide'variéty
of information; from current weatﬁer and néws, shoppithguides;
to statistiéal,analYSes and education lessons. Some Telidon
terminals have typewriter-like keyboards which allow useré.to
write reports, leave messages, or search for information in
compﬁterAdaté banﬁs by typing ih_keywords. ‘O£her terminals have
a simplé keypad with numbers that enable the user. to retrieve
inforﬁétibh frdm ﬁumbered indexes, (using a.tréeQStrdCtured ﬁenu
system) or to pe?fo;m calcuiations, place én order and leéve”
their credit card numbers,'or ﬁo play'coméuter games. It ié
quite evident that this Telidon system has énormous-potehtiﬁl'
n¢tvon1y for'tﬁé\public in general, but for the diSabléd.
community as well - a community which has traditionally been

"information-starved".

Numerous companies and 6pgani2atiohs have proposed services
which indirectly can be of great assistance to the physically
handicapped. Among the many applications proposed are an
"electronic Jjournal" for the handicapped;‘coufses to train.
sudents‘in page design and maintenance, and videotex marketing,
computer—aided teaching devices ahd an advertising system with
‘touch-sensitive terminals and large screen disaplays for
shopping malls and public areas, similaf to those being used at
Toronto's Eaton Cénﬁre. Many mofe aids and services can be

added to assist the home-bound disabled to directly access



- 76 -~

needed information or to utilize information which can enhance
education and employability. For many, Telidon can-become‘"a
new w1ndow to the world", an example of a systematlc technology

capable of serv1ng the whole of soclety.

Computers and the physically handicapped have a juxtaposed

future, with the rapid growth of the computer constantly eroding_

the many obstacles hindering the goal of telecommunlcatlons
acce551b1l1ty. The future computer may 1ncorporate a VOlce
input’interface, dlsregardlng a keyboard entry system
altogether. A voice recognltlon is already becomlng avallable
many mini- and'mlcrowcomputers. Though still years away'from:
being totally refined,pthis system can proyide the disabled‘
individual with voice capabilities for-total:accessipilitYVto
telecommunications, total environmental control,'and access'to“
most,'if not all, telecommunications systems, services-andy

devices.

This trend towards alternates to the keyboard -as an lnput
device is evidenced by recent developments in the micro~computer
industry which has seen the introduction of menu-oriented,

"mouse-driven" home computers. Designed for the "computer

illeterate" market, the computer is operated by means of a small'

"mouse" which is rolled on a desk too. The mouse controls a
cursor which 1s used to select OpthnS from a menu° The

button(s) on the mouse are used to select the item when the

cursor is atop it.
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The trend to develop total control of one's environment

through.the use of remote control devices for the non—disabied

person may have been the science fiction of yesteryear, but it
is the technological reality of today. These devices, which
will control the environment, can be singularly designed

components or packaged within a micro~computer system.

-Cost effectiveness of telecommunication systems and rélated
alds and services has always been one of the pfime concerns- of
the physically handicapped. The severity of an individual's
impairment will usually dictate the finai cost‘of‘the disabiéd
perséﬁ'é'equipment needs. A:high-levei qudraplegié can expect
to pay a substantial amount for his required aids and devices.
Taking'inﬁo consideration that the average severely handicapped
adult is unemployed, or at best under-employed, many séverely
disabled peéople cannot cope with the added.financial burden‘bf
specially#designed equipmént and services. Tdday,'independence

has a price.

For many severely disabled persons who for one reason or
another are not under the direct care of family, hospital or
institutionmay be the only alternative. Here, society must pay

the cost of their daily care, and generally at a substantially

greater cost when compared to the overall price of current aids

and services' along with the cost of a\priVate attendant for




- 78 -

those who can afford it. Depending on. the government the

current trend for Lhe more severe 1evels of ohys1cally 1mpa1red‘

Lo

peole is to shlft away from costly 1nst1tu10nal care and to

encourage dlsabled oeople to take up prlvate re51dence (whlch

v

1ncludes group homes)
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9.0 SUMMARY

The objective of this report was to outline the main
difficulties which those people suffering‘from ubper>trunk
mobility and dexterity impairments experience-in regé:d to
accesSing-telecqmmunication devices, services and systems.
Furthermore, the author examined'the.current strategies of
researdhefs/manufacturers‘towards research and development: of
aséiStive telecqmmunications dévices for use 5y persohs with a

mobility and dexterity impairment.

It should be noted that telecommunications is perhaps the

single mbét'important aspect of a majority of jobé. " If we

consider the fact that even finding a job usually requirés
telecommunications of some sort, access to teleéommdﬂication
systems, services and devices becomes imperitive. Disabled
persons have‘tréditionally had little or no access to
telecommunications services: a barrier which has often pfevented
them from gaining meaningful employment. With little or no
income, beyond social services or disabilify pensions, they

often cannot afford the prohibitive cost of technical aids.

This report has undertaken to identify the systematic .
approach (as opposed to the piece-meal) to telecommunications

accessibility in the belief that this is the best pbssible



- 80 ~.

approach in making advances to further,oyercome the numerous.
obstacles to accesslbility‘experienced by the disabled
'population; Such an approach moreover, is the_best_approach.to
research and development; to.take an oyerall_look,atfthe needs
of the disahled and in doing so, to.obtain‘a clear,-concise

approach to tackling the problems of accessibility.

The piece-meal approach;towards‘R & D of the,past,usually

involved one piece of equipment_heing‘adapted for one particular,

individual or group of disabled persons. As an example, the

Telephone Pioneers'Association, through 1ts local chapters, did

much early work}in making the telephone network accessible to
disabled persons. Often a spec1f1c Chapter was approached by a
speciflc d1sabled person with a spec1f1c telecommunlcatlon
problem. The Ploneers used the1r vast knowledge of the teltcom—
munlcatlon dev1ces to address the needs of that person(s),_
designing spec1al dev1ces, interfaces, or adaptlng equlpment to
allow that oerson(s) to access the telecommunlcatlon network.

Although th1s was unquestionably helpful for those to whom 1t

applied, thls piece-meal approach, unfortunately only beneflted

a handful of persons.

This early piece—meal work has, however, set the groundwork,

and has glven way to a more recent systematlc approach by some

telecommun;catlon carriers., Many companles took a careful and

/
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clbéér look at their existing-equibment,.and assesed it for

poSsible.use py the disabled population. Thel“handé—free"_unit,
for example, a unit originally designed for business use where a
person needed to leave.their hands free while they talkea on the
phone, ox forAteleconferencingj was applied to a disabled pefSoh

who is unable to hold the handset.

In reviewing the findings of this report, it would seem that
the need for pursuing a systematic approach to better aid the

physically handicapped cannot be ignored any longer. Althdugh

_research and development through a number of: agencies, institu-

tions and goﬁernment departments has provided technblogicai
alteratioﬁs; improvements and advances, the stateeof—tﬂé~aft of
rééearch programs has not advanced far nor fast enough. It.has
been rea1izéd nét only by the authéf, but by many who havé- 
studied the disabled population and their needs, that:there is
insufficient data on the héndicapped populatioﬁ and théif heeds,
that there is insufficient data on the handicappedxpopulatidn
and an overall deficiency in co-ordination of effort by.
agencies,'institutions, government departments andwcountries
arouhd the:world. This is not to imply that an apathetiq_-
attitude is being aésumed by those involved; nothing could be
further from.the truth. However, due to the immensg potential
that telecommunication technologies can have in releasing many

physically disabled peréons from their personal and social



- 82 —~

isolation, evéry’aspect or approach must be fully exploiﬁed and

utilizedJ I believe a"sYstematic approach'will=assist,greatly o

in this venture.

TheASYStematic approach to research and&development of |
assistive telecommunications aids for persOné'with'a physical
disability has four components: 1) application, 2) minor
modification, 3) major modification, and 4) by design.

Applications_

The first step towards meeting the needsAof the disabled

would be to examine existing equipment, devices and services and

alter not the devices, butvtheir,application; Igdeed, thisywas_
done by many telephone companiesvwho:exayingd_thgir existing
stock and_apblied the equipment to alternate.uses;‘théimoét‘
striking example beihg thé use éf a handsffree_unif,.originally
intended for business use, being.applied fof‘usé witﬁ,pers&ﬁé.
who cannot grasp or hold a telephone. Asﬁch“simplé.altérnate“
uses of equipment may provide‘access for ahéreat man§ disab;ed 

persons.
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Minor Modification:

The second step towards providing accéss would“be to make
slight‘modifications to equipment; An example of‘this can be
seen withjthe.keyguard fqr the Teledialer—BZ which'was deQeloped
by the BrOCK-CqunCil«(Maple Leaf Chapter) of the Pibneer |
Telephone-Agsociation. This rather simple device is a piece of
plastic which fits over the buttons of the dia}er_providing a
"guardf a;ound the keys so that persons whosé~movements are not
refined,‘ééh ﬁsé.a mouth or hahd stick to activate the buttdns.
~Such modiﬁications aré simple, and inexpensive. Another example
wQuld be. the application of a "large dialer" over the regular
touéﬁphéne keypéd.. The large_dialer is used for péféons with a
.visual iméairmént, but can also be used for someone>who doeé not
have control of the finer finger movements required in dialling

a teiephone.
Major Modification:

This involves examining the needs of those persons not
already satisfied with the prévious two steps. Major |
modifications, and specially designed equipmentvmay be ﬁecessary
at this point. An example of this is Bell Canadafs Directeli
which is a major modification of the "spéaker~phone" concépt.

It is interesting to note, however, that the basic technology,;

if not design, for the Directel comes directly from the

speaker—phoné. Thus, Bell did not "re-invent the wheel"

N
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By Design:

The final‘step of providing accessibilityﬂis in fact the =
firstfstép'- the'first step towards trué'accéss{biliﬁy.l'Once”
existing‘équipmént has been ré—applied,“moaified‘Slfgﬁtly”as
necessary, or‘ré—designed as'ﬁecessafy,'fhe'futdfe stili 
remains. These first three steps are almost interim solutions -
in that in the future the needs of diéableduperébns should be

considered at the design stage. Many modifications now

necessary to exisiting equipment may not have been nedessary had

the needs of the disabled been'cohsidefed eafiier; BAn example

of this can be seen with Northern Telécom's newest phone, "The

Harmony", which was designed with hearing:aid'usersfin:mihd,xand'

so includes a fluxcoil by déesign. The fluxcoil is used byrﬁ'
hearing impaired persons to activate a similar coil in their

hearing aid.

. ) s ) - -
\ .
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" The following diagram should serve to illustrate these

concepts:

Figure 5: Systematic Approach to Access

APPLICATION

—
I
l

MINOR

* . MODIFICATION

MAJOR.
MODIFICATION

BY DESIGN

[Alternate uses of
existing equipment]

[Minor adaptations of
existing equipment]

[Major adaptations of

or re-desinging special
equipment]

[Consideration of
special needs at the
design stagel]
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11.0 APPENDICES

11.1 A LIST OF INTERFACES (See Note 38 for reference)

Break light_beams
The trigger for this type of device is a beam of light

(usually visible, not infrared) broken by interposing a body

part such as a finger. 'In one configuration, four holes in. a

plate, each with a»light beam( represent the four directions of
motion of a wheelchair (or scanning matrix).. Inserting a finger
in one~ﬁole triggers the-cohtrol system, initiaﬁing the
corresponding wheelchair activity. No strength is required,.but
some accuracy is needed to insert the finger into the correct

hole.

'Electromyogram (EMG)z

Tensing of muscles is accompanied by an eléctrical output,

the'EMG. This signal may be detected by electrodes on the skin,

amplified, and used as a control method. This is a common
technique Eor_controi of prosthetic hands, usually used in an
on-off mode. If the muscle control is good, however, it can be
a proportional method, wherein the effect prQauced {s

proportional to the amount of muscle tension.
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Expanded keyboards

The term "expanded" refers to the fact that these keyboards

are much larger than normal. Also, the kéys are larger. With'a
cover plate surroﬁnding them, upon which the hénd~can rest.. The
net result is to make this direct selection technique accessib1e
to éerééns with:poor hand controi° ‘As mentioned earliér, direct
selection is faster than scanning, and is, therefore, thermethdd
of choice where feasible. Mouth-or-headstick operation is also
facilitated. Even foot operation is possible. Some models have

low force, low travel switches as their keys.

Eye blinlks

Many attempts have been made to use the eye és an;input to
a controlled system., Presumably, thé atﬁractioﬂ ié that eye
motion control is usuaily not greatly impaired by disability.'
There have even been.prototype devices which could diréctly
select_symbois siwmply by looking at them. Unfortunately,'all
have so far failed to reach the commercial étage; because of
variousltechnical probleﬁs such as drift and diﬁfiCult setup.

Also, cost has been high.

One promising technique, however, is to monitor the

blinking of the eye, and use that as the signal toithe
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controlled equipment. Eye blink can be detected readily by
reflecting infrared off the eye, or by monitoring the

electromyogram (EMG) of the muscles controlling the eyelid.

Joysticks

This term refers to a "stick" or small lever, usdélly

projecting vertically from a box. The lever can be moved in any .

~direction to activate switches. For greater hand dysfunction, a

"gate" may be used, in the form of a cross, which constrains the

motion to only two planes (4 directions).

When .the joystick is connected to potentiometeré instead of
switches, it becomes a proportional device. Then, the output
signal is proportional to the amount (and direction) of

movement.

Light. beam or light sensor:

Controls have been devised which cbnsist of a light source
mounted on a headbana. Moﬁiéﬁ of the head causes light to fall
on one of a group of detectofs (usually part of an lehawnumeric
matrix). The light détector then sends a signal to the_\

controlled device, such as a typewriter.
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The advance of technology: has caused this type of detector

to be superseded by other devices. Now, the matrix contains an

array qf_ligﬁt emitting diodes, one for’ each symbol in the

matrix. Light from these diodes is picked up by a sensér on a
headband. Thus,.if the eyes and head are fixated on a parti=-
cular symbol, light from the adjacent diode is.received by the
sensor. Thié initiates the.deéired;actibn (ﬁsuélly'typingjg”

This is a direct selection technique.

Puff and sips-

By blowing into, or sucking on a tube, pfeSsure—senSitive

switches may be activated. These two actions can control scan-

ning of matrices for Eyping; environmental dOnErbliers,'and
electric wheelchairs. For the wheelchairs, some combination of
puffs and sips (coding) may be needed in order to control all

functions.

Attempts have been made to use puff-and sip in & proﬁorwf
tional manner, wherein the effect (output signal) is propor-

tional to the amount of pressure applied. For example, blowing

harder causes a wheelchair to go faster. . This works, but it is

fatiguing to maintian the pressure for long periéds,




Push switches:

Conventional switches, being spring loaded, require some
force to aétuate. Also, the button usually}travelé-somé | |
distance. Both factbrs may pfesent problems for arthritics; for
exaﬁple} There is another variety of éwitCh, usually called a
“membraneia'il switch, thch does not'haQé.béréepfible7motion (a few
hundfedths of a millimeter). The force required is low. Hence

the term "low force, low travel" switch.

Sound~-operated switchs

Persons with severé physical-disabilities,Aplus aphasia,
may still be able to make their.vocal cords produce sounds. °
These, when picked up by a throat microphone, can act as the
control systems are poésible. Here; the effect may be made
proportional to the loudness of the tone or to ité pitch. Pitch
discrimination can also be uéed‘to_ihitiate several indepedent

functions, each controlled by a particular voice frequency.

"Target" (mouth-operated keyboard):

This device has a "keyboard" in the form of a section of
the inside of a sphere. The "keys" are metal spots placéd:on
the concave curvature of the base. A finger or follower is

pivoted at the centre of curvature of the sphere, and extends
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close to the sphere. The other end of the pivoted folloWer is
held in the mouth of thefquadraplegic user. By sﬁall mbvementé
of the head, the user is able to aim the f9116Wervét'any desired
"key“, A puff oh the mouthpiece then causes,thé symbol to be
typed. This device érovides the séeed benefits of direct .,

selection to quadraplegic'users;

Touch-Sensitive Switchess

This type does not require either force or motion for
activation. The presence of the hand (or cheek, Chin,'étc.)»is
sensed electronically. It is only necessary tottd@ch phéfmeﬁal
sensor {plate, ripg, etc.) in order to cause{&{signa;_to be.
transmitted tQ‘the controlled apparatus. The laétérf-dffcourse,

must be designed to accept that kind of signal.

3
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11.3 FOR MORE INFORMATION...

N.B. The addresses provided below are for information Only and
not an eridorsement of the product(s) and/or companies
listed. The author has not reviewed the equipment
sold/distributed by these companies and provides these
addresses based on information prlnted by the companles.

- CANADA

1. Bell Canada, Bell Trinity Square, 483 Bay Street, Fl. 1,
© North Tower, Toronto,.Ontario, M5G 2El Ph. (416) 581-4551,
(416) 364-8654 (TDD), Toll Free: 1-800-268-9243 (voice),. or
1-800~-268-9242 (TDD) ’ :

2.  BETACOM, 6140 Vanden Abeele, St. Laurent, Quebec, Canada,
H4S 1R9 Ph. (514) 335-1058

3. Canadian Paraplegic Association, 520 Sutherland Drive,
Toronto, Ontario, M4G‘3V9 Ph. (416) 422~ 5640

4, Canadian Rehabllltatlon Council for the Dlsabled (CrRCD),
2210 - -1 Yonge Street, Toronto, Ontario, M4E 185
Ph. (416) 862-0340

5. . Contemporary Artistic Technology Co. Ltd., P.O. Box 58430,
Station "L", Vancouver, British Columbia, V6P 6K2
Ph. (604) 324-8119

6. Coalltlon of Provincial Organlzatlons of the Handlcapped,‘
926 - 294 Portage Avenue,- Wlnnlpeg, Manitoba, R3C 0B9
Ph. (204) 947 - 0303

7. The Klnsmen Rehabllltatlon Foundatlon of Brltlsh Columbla,
2256 West 12th Avenue, Vancouver, British Columbia,
V6K 2N5° pPh. (604) 736-8841, Toll Free (BC only):
112-800-663-=1555, (604) 738-0603 (TDD)

8. National Research Council of Canada, Biomedical Englneerlng
Research Program, Ottawa, Ontario, KI1A OR8
Ph. (613) 993-3285

9. Ontario Crippled Children's Centre,'350 Rumsey Road,
Toronto, Ontario, M4G 1R8 Ph. (416) 425-6220

10. Technical Aids and Systems for the Handicapped Inc. (TASH),
c/o Sunnybrook Medical Centre, 2075 Bayview Avenue,
Toronto, Ontario, M4AN 3M5 Ph. (416) 486-3569
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(see note: 11.3)

UNITED STATES OF AMERICA

11. Alternative Communication System-Projedt[ Univeksity of"
Washington, Seattle, Washington, USA 98195 Attn: Dr. Wesley
R. Wilson, WJ-10, CD 393 Ph. (206) 543-7039 '

12. Basic Telecommﬁnications Corporation, 4414 East:Harmdny
Road, Fort COlllnS, Colorado, UsA 80525 Ph. (303) 226-4688
(v01ce/TDD) : : S

13. The National Institute for Rehabilitation Englneerlng,

97 Decker Road, Butler, N.J., USA 07405 Ph. (201) 838-2500

14, Prentke Romich Cdmpany, 8769 Township Road 513, Shreve,
Ohio, USA 44676-9421 Ph. (216) 596-29006 :

15. ScotE.Instruments, 1111 Willow Springs Drive, Denton, Texas,
USA 76201 Ph. (817).387-9514

16. Serota Engineering Consultants, P.O. Box 43286, Birminghém,
Alabama, USA 35243, Ph. (205) 822-3425 - .

EUROPE/OTHERS

17. Brltlsh:Télecommunlcations, ‘OLC6.,1.1, Broad Street Hduse,
55 0l1ld Broad Street, London, UK, ECZM 1RX
Ph. (Internatlonal) (+441 588) 5739

18. Home Automation Ltd., Pindar Road, Hoddesdon, Herts, UK,
ENL1lL OET Ph. (099 24) 60355 ' ;

19. Standard Elektrk Lorenz AG (SEL), Postif. 400749,

D-7000 Stuttgart 40, Germany '

20. Technical Aids- for the Speech Impalred ‘ICTA Information
Centre, Stockholm, , ‘

21. Teleconm Australla, 199 William Street, Melboﬁrne,‘victo:iap

3000 Ph. (03) 606-5757
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