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: : This book is based upon group participation and

presentations given at three regional.workshops on science and .

technology for the handicapped. The first workshop focused on.issues

in technology for daily living. Papers presented examined such areas

as ddily living technology for the disabled, psychological ‘aspects of -

rehabilitation engineering, technology for recreation, and technology'

for the living environment. The second workshop addressed issues in

technology for, education. Papers presented considered such areas as

low-budget ideas for the visually impaired in science, .modifications .

of effective teaching 6f handicapped students, robotic manipulation

aids’ in rehabilitation, computer-assisted lipreading for the deaf,

and closed captioning of motiongfilm for use on national television

and for delayed broadcast by affiliates. The third workshop explored

- issues in technology for employment. Papers presented considered such

' topics as barrier free office design, factors ir choosing technology

for the job site, accessto the total work environment,, and . :
innovations in adaptive /equipment _and job site modifications. A list

of participants for the three workshops,.- workshop goals, and workshop =

égendés are included. (JN) ' : T ’, a ‘
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Foreword . . - ¢ < . »

This volume of selEcted papers is the record of a milestone effort in our
society to understand’ the role of- engineering science and technology in the
world of physically disabled individuals. . Beyond data, you will come to see
that people are the key. element at all stages in’ the development and delivery
of assistive technology As ‘'we begin to ackpowledge that disabled people are
*"expert witnesses'" of their own needs, we must also recognize that technology
N has no value separate from the people who' transform theory and practice into *

utilitarian devices. And, beyond individuals, both the technologist and’ the

< 'disabled person work within 4 complex web of social/technical institutions that
must be coordinated for .the effective delivery of - rehabilitation technology

To visualize the interaction bet¥een physical impairment, medicine and
engineering we may éxamine The International Classification of Impairments,
Disabilities and Handicaps (WHO Chronical, Vol. 34, 1980, pp. 376-380) which
defines three key stages in the evolution of a handicap.

< .

Impairment: any loss or abnormality of.psychological, physiological,

. ' " or anatomical structure-or function -

Pisability: any restriction or lack of ability resulting from an
¢ N . " 'impairment to perform an activity in the manner or within
' ’ the range congidered no¥mal. o

'Handicap:f . a disadvantage for a given individual, resulting from an
. ] ) : impairment or a disability, that limits or prevents the
: fulfillmerit of a role -that is normal (depending &n age, -
R : sex, social and_ cuLturalrfactors) for that individual
. The 1nteraction between these, three ‘phases in the dévelopment of .a p%ysfcal
{ handicap are traced below. It is the primary role 6f the health care pro ession
A

P ! o .

_IMPAIRMENT |—— <P “DISABILITY > 7 nanorca

B . -

medicine“

'/ ‘ . enaineering

- g
»
s
-

O
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‘anatomical and fuhctional-rehabilitation strategies.

; - 2 S . \
. . . . .

‘(w{th»backup from engineerihg) to minimize the progression from‘impairmeﬁt to

disability. In a complimentary sense, the engineering science community seeks;,
with support from the medical profession, to reverse the tendency, for a disabil-
ity to induce a handicap. o S

- .
.

~ When associated with impairment, the contribution of-engineering-sc{éhce'is]
often expressed as tools for diagnosis -and treatment, "agsistive technology.'
When directly applied to disability, it is expressed ad tools for living,
"assistive devices." 'The evolution of humankind can be measured in terms of our
mastery of tools. Tools allow us to control our environment in ways quite
beyond our native ability. nd tools have become machine tools and now machine
tools have evolved hands.> We are building general purpose programmable machines
(tobots) whose primary functign fS\to manipulate other machines (manually). As

" machines gain vision agd hearihgf;hey may serve the disabled as vision and hear-

ing aids, -or, they can.serve as._'"'seeing-e e-robots" and "hearing-ear-robots."
v ~ y .

If these and other cases it will be incpeasingly.usefdl to distinguish between

The, dominant philosophy in ¥ehabilitation, implicit and ek%licit,_has been
to replace lost or damaged .anatomy. Functional specifications are too often
based on the assumption that-missing limbs or sensory organs must be replaced..
However, this approach places severe constraints on‘the control, size, weight,
power and geometry of poténtial solutions. This situation is to be avoided in ~
that there is usually a negative correlation between the.degree of anatomical
fidelity in an assistive device and ;hezdegree to which functional performance

criteria can be‘achieyed. N

v

«

. . ) \ - . e Y ,‘
This line of reasoning has clear and appropriate limitations where cosdétic-
‘issues are an overriding concern. .~ ) ’

As you yead through this exceptional collection gf papers please look for
the union ¢f‘needs and methodology. As & field, we are still very much in need
of basic strategies, principals of operation and theory. We are in need of
unity in the face of natural forces in rghabilitation that tend to encourage
differentiation by disability. ' 0 : d

. - t, ! . . - . . .

. Larry Leifer, Ph.D.
Associate Professor ’ N
Mechanical Engineering ", T

: Stanford University - : :

P . Stanford, California

. v .. and Director, - S

i C . " Rehabilitation R&D Center

‘. C VA Medical Center C

Pa}o Alto, California : 4

-~
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. The Proceedings published in this volume represent the work of marly "people.
Some presented papers which appear ‘as’ the printed record of the 1981 workshOps.

Others contr?*buted leadership in developing discussion themes, participant lists,
and in serving-as spall groups discussion leaders and rapporteurs.
ful for their cOOperation and enthusiasm.

- We are-grate- .

The lively spirit of the workshops - o

would not have been possible without the contributions of all these individuals,
who shared their experience from a wide

rﬁnge of disciplines and geographic
locations. v . ‘ o . . .
l’,f v Our appreciation.goes especially‘to the'co-sponsops of each workshop:;-' ’ o
. T . A > ..7 l". ..'. . “.* o
N La Jolla: _ ' Dr. Harriet Green Kopp Y . R
: . Actinglpean, College of Human Services S L
. San Diego State University ' T -
) - o - Sau Diego, California & c ST
o " Rochester: ~Dr. William’E. Castle © . s
. ’ - b : Vice—President, Rochester Institute of Technology L.
U - < -and” : DT
P " Director, ,National Technical Institute for the Deaf
Ce . . Rochester, New York ! ' _ N S ) -
tf ) : Minneapolis: "Dr. Nancy Crewe . v‘- f : oL .
‘ ‘ . *  ‘Associate; Profqpsor, Department of Physical Medicine FELRE
‘< " . and Rehabilitation = .. . R
P : © . . University of Minnesota_ - NS o
- i - ' Minneapolis, Minnesota S ‘ K ‘
. ~ o . . .
. They and -their university staff members gave generously of their time and B
_knoWledge to ‘assist the AAAS staff in program planning, local connections, and
logistics. We are grateful also to the.disabled and non—disabled persons from
organizations in each community’ who served -on planning committees and arranged .
. . for local services. . N C Y .
\ . E . ot . . n\»ﬂ '
- This volume is the result of the hard work of four people. . ;\ . )
- s { '
Sue,Bardellini Forman served. as principal copy editor and - '\_
- ) production coordinator. Mary McCarthy collected and did g }
o P " initial organization and -editing of the manuscripts. TJi11 % 2
; ) Groce assisted in summarizing the small group sessions. v s
. o R . ) [
. ' ’ xi - L o ‘ L
“ . e .. . . . 2 . “
. ! : ' ]
. . ;" : . 3 : o 5 . : o
O
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Lorraine Stillwell coordinated workshop registration and
follow—up activities.

.

* Janette Alsford Owens wastresponsible for’ the design of the P

roceedings and
Bulletlns and Marjorie Crow typed the Proceedings.

o

Kathryn Wolff, Joellen Fritsche, and Susannah Borg of the AAAS Meetings and ,
Publications Center supervised the final production. .
ae L v + a
Shirley Malcom, Head " AAAS Office of Opportunities in Science, offered
_ guidance in all qspects of the project.

o  James Aller and Lynn Preston of the National Science Foundation gave continu—
ing encouragemeﬂt, direction, and support,

s
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Since 1975, when the concerns of handicapped§h1dividuals in science were
brought to the attention of the American Association for.the Advancement of .
Science  (AAAS) by a deaf biologist member,. the AAAS Project on the Handicapped
in Science (PHS) has been a national center- of . information on handicapped - .
persons’ in science., The ‘Project on ‘the Handicapped ‘is part of the AAAS Office

\Qﬁ Opportunities in Science. A major thrust of the Project since its beginning
has been. the‘development of a Resource Group of Disab}ed’Scientists. This . |
group, now numbering,over ‘1,000, consults on matters of handicapped individuals’
access to science education, architectural and laboratory accessibility, profes-
sional meeting accessibility, aids and equipment, and barriers to employment..

. All activities of. the Project on the Handicapped in gcience are directed toward
+ the interrelationship of science and disability. ‘ -

..

In 1980, the Project on the Handicapped in Science began’ a three-year )
) program to increase the interaction between disabled and ablebodied scientists
, : vand engineers working on science and technology for the handicapped A three~-
year series of regional workshops and Bulletgns disseminated nationally which
‘contained information from them, were funded by the National Science Foundation
(NSF) through its Program of Science and Technology to Aid the Handicapped The
impetus for the workshops wad based on.a need to expand the findings of an
earlier NSF~-funded AAAS /PHS" roject and its resultant publication & Research
Agenda on Science and Techno;cgy for the Handlcapped. This agenda identifies.
priority research needs in science and technology for disabled individuals and
suggests the type of exchange between disabled and non-disabled people which
would result in effective research and development - strategies to méet ‘current -
pressing needs of handicapped people and to imptove their quality of life.
~ L
The workshops provided a uynique opportunity for disabled ‘and non~-disabled
] sciedtists and engineers to participate in the process of identifying current
~research, outlining requirements for innovative development, proposing new .
programs of research in technological aids, and methods of effectively sharing
state-ofithe-art information on devices to avoid re-invention of the wheel, and
the wheelchair. Joining the ‘scientists and: engineers in-their discussions were '
disabled consumers, -parents of disabled youth, "architects, .designers, manufac-
turers of aids for -disabled persons, physicians, nurses; occupational and
physical therapists, rehabilitation counselors and administrators, communica-
tion specialists, representatives of small business  and the insurance industry,
"and educators at the pre-college and college level - Bach workshop had its own.
" particular mix of individuals, " reflecting both the’ institutions of the’ region,
. the, existing ‘educational, employment, and recreational opportunities, and ‘the

RN

O
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. . - v ~
networks that had previously developed. ~One of the major goals of the workshops
was to expand these networks, to initiate communication :between individuals from
institutions 'that were within "'shodting distance" of each other but, were . :
separated by traditional historical and attitudinal barriers. The workshops also
provided a platform for private individuals who were indépendent1y~developing
adds and devices, with an opportunity for interchange with institutionally-
affiliated persons researching in the same area. Notices in Science ‘magazine
alerted a wide audience of people to inquire about the workshops; many. of these
people were not part of the.formal discipline of rehabilitation engineering and |
were able to bring experience from a different perspéctive. ] e
, i ] . /
. Because the main-objective of the -workshops was to actively ‘involve dis-
_abled persons in research and ‘deyelopment of ‘science and technology for, the
/ - handicapped, ‘a special ‘effort was made to ihclude a significant number of

.. disabled people«in each grqup_pf'participants.' Tnvitatidhs were issued through

. -local disabled consumer grdupé;fparen;‘organizations, disabled student officers

on university campuses, and the AAAS Reésource, Group of Handicapped Scientists.
¢ Registration for each workshop was planned to. include a wide repreésentation from .. .~
' institutions of, the region and also éllow}for'unexpected‘registrants represent= “’
ing“lesser known or newly established ‘groups. . Lot .

‘ The overall theme for' the 1980 workshops was "Independent Living gnd Its
Implications, for Science and ‘Technology for the Handicapped."  The 1980 Proceed-
ings, which idEludes'the presentations from the.worksﬁops in Stanford, CA,

- Boston, MA, -and H@ustqh,'TX, were publiShed under .the title, Technology for
Independent Living (Virginia W. Stern and Martha Ross Redden, editors, AAAS
Publication No. 82-R-2, 1982). : -

.In the 1981 series, each workshop had a special focus: T .

Issugsiin‘Technology'fbr'Daily_Living - (La Jolla,'qA) L
- Issues:in Technology for Edugation g (Rochester, NY) . : ‘.
Issues in Technology for Employment (Minneapolis, MN) .-

The formal papers andftrahécripts'of some_of the panel discussions from
the workshops;arevincluded in this. volume, along with. the programs of each
workshop, ‘complete lists of participants,- and summaries of the small group '
discussions that took place between formal presentations.

. The workshops were designed to. be highly pafticipatory. In.addition to
scheduled‘small-group discqssibns,-coffee breaks. and evening social activities
offered opportunities for informal exchange of experiences and resources. - Every-
one had something to contribute--there ‘were no. auditors or silent observers.

- At the final session of each workshop, all registrants gave oral presenta- - .
tions of their own action plan developed ‘during the course of the meeting. The
action plans were not recommﬁpdations fof.a government bureau or outside agency

/ to implement--they were individual practical proposals of.activities to be
carried out in the near. future by the participants themselves in their own
environment——university,‘1éboratory, hospital, businessy or community-at-large.

.., Participants were encouraged to use the resources of AAAS to carry out their ..

" plans and to inform AAAS of gheir progress by sending notes to\the information
exchange of the Bulletins. Action plans were often made by groups of partici-
‘pants from different institutions in the same.geographic area who had discov-

- ered at the workshops that they were working Qn‘parallel tracks in'igeking
_solutions to prob;ems. P

.. The Bulletins, published by AAAS. after each workshop; reported on selected
speeches and small group discussions from the. yorkshops. In addition, the
Bullefins contained notices of current and proposed research in technology,

""._annoﬁed‘ the most recent NSF grants on science and technology to aid'the -
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handicapped, and gave details of new products, other meetings, ‘and available
resources. The Bulletins expanded the exchange of information from the project

',headquarters and the workshop groups to a mailfng list of 5,000 disabled persons,

scientists, engineers, consumer groups, government agencies, universities,
‘laboratories, small bu51nesses, and the Congress. The Bulletlns have been a
vital 1link in.joining the various tdrget groups throughout the country, and
allowing for individuals to write in. relevant comments 4dnd share information
about new resources. : : . ) ;

.

4

P At the beginning of the project, an Adviaory Committee was selected, to plan
the workshop sequence and themes, present and participate in. the woarkshops, and
give continuing guidance. The whole Committee met at the beginning of the proj-

"'ect, and subcommittees met at'the time of each workshop. Advisory. Committee

‘members, all of whom worked in various areas of disability or who were them-
selves disabled werg selected to represent the following areas of expertise:
.englneerlng, industrial de51gn, rehabllltation medicine; basic research; -
economics; p$ychology, law; teacher trainin 7 small business; manufacturing;

insurance; ‘consumer orgaq1zations, administXation and counsellng in rehabllita-’

tion programs; -university teaching and adnunlstration. Advisory Committee
.members .represented or worked in - the disability'dreas of hearing impairment, -
- visual impairment, mobility impairmen;, and vocal impairment. A listing of
AdvaOry Committee member appears ‘on page 213. '

ARy
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Gl;’Ollp D1scuss1ons'a,nd ahe L
Act1on Plans [ A |

!, [ . . T

! B .

The 1981 Workshops on Science and Technology for the Handi&apped were‘a *

e forum’ for ' the’exchange of information\and new ideas.  Each: workshop focused on onl
_ ‘major theme: in La Jolla--"Issues in\Qechnology for Daily Living," in.Rochester--
. "Issues in Technology for Education," and in Minneapolis--" ssues in Technology

for Employmeqt.- Although there was a natural overlapping of discussion from one.
_ workshop to another, ideas and action’ plans suggested by the participants will
' be listed under these three themes. The action: plans are personal goals-set by °
,<-,.the participants ‘to describe the activities they wished ‘to pursue after the work-
' shop which would‘lead to the improvement of .technology used by digabled people.
An integral part of each workshop were the group meetings - at whi participants
-identified problems -in the theme area and’ ‘discussed personal strategies for

solving those and’ similar problems. Transcripts ‘of two small group discussions
held. at the Minneapolis workshop are included as, examples of gro participation.
. : S § e
Group,Discussion I _ S .;yh § e - e .:
\"‘ ) ' . .

Following are the members of the gﬁoup.- ' . ..‘ h ,

ﬁStudent Counseling Buréau _ . - . Bl
University of Minnesdpta S -
Minneapolis, Minnesota o . L
. ‘». George Patterson ' - R ' S S
< - Employment’ Specialist BRERE : - :
: Minnesota Services for the Blind Par -
St. Paul, Minnesota - - . SN

: .;f 'o'jCathy Redd : i""ﬂf e L o, . . - )

"o Paul Ashton e . N
”Rehabilitation Psychologist o . e o i
3M Center. .’ . . : A . S

St. Paul Minnesota Co s L ) : o
e . Steve Keppbl ) ' S O
T president,-United Handicapped Federation o ’ '
! Minneapolis, Minnesota . ’ N

e Dennis Maki '
+Clinical Micrpbiologist

'Virgixrta/ Mindesota . | I |
‘-- T / sh ”“" 6 LS
/ % ’ 18 a
) :

O
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aalready'existt ,

e Frank Johnson - o : , . .
Advisor/for the Elderly - . C °
"Caring" Program o : s
Richfield, Minnesota o . : ~ L

e Dick Juergens - .

"~ Adaptive Equipment Specialist .
Iowa State Vocational Rehabilitation-Facility °

* Des Moines, [owa .

, . . - -

.

. e, Renee Sandy | . ' . : ’
- Coordinator of Evaluations and Placements . o
Courage. Center' e !

Golden Valle!,‘Minnesota :
. * . o e
o QJenene Dillavou ; = | o ST
;.Counselor/Advisor RN A o :
Area 7, M.S. Service. League AL !
) Exceptional Persons, Inc. e
Waterloo, Iowa . ’

.® Graéne Mitchellfyopple .
Director of Adult Services * .
Greene County. Board of Mental Retardation/ . .o
: Dewelopmental Disabﬁlities . S
Greene Inc.
. . Xenig, Ohio-
L S t

e - Jim Dall . B

e . Randy Black ~ v . . ;
" ‘Academic Specialfst e : ‘ . )
“University of Wisconsin ~ . . : L.

Madison, Wisconsin ] o C : . s

e "Jack.M. East. - L : -
Executive Director R
American Amputee Foundation Inc.” - L S 'E
Arkansas Rehabilitation Institute : ‘
‘Little Rock Arkansasi
e Steve Wastvedt : i ' : R
Personnel Administrator Specializing in ) : o
’ Handicapped Programs for Control Data ) .
LControl Data Corporation ) e
Minneapolis;- Minnesota é "
v ) o .
JENENE DILLAVOU: Most employers are ignorant of. the needs of the handicapped
‘worker. The problem is how to make the employer aware of these needs and. also
to convince the employer that once these needs are taken care of,. the handi—
capped worker will be a productive wotker. ' .

STEVE KEPPEL" Use money as’ an incentive. Tax breaks are the best way of doing .
L _ . s Voo

FRANK JOHNSON: Many smallef.companies are not aware‘of_the_tax incentives which
! ' Ot AER St '

"l' . . o1 ' X »

JACK M. EAST: Any new write offs and tax shelters should be targeted at private

enterprise and small business—-they offer the most opportunities.
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- DENNIS MAKL: The p;bblem with smalker business is that most ofs them haven' t- had
any . previous ‘experfence with handic? ped workers‘énd they are® unwflling to take

any. chances. S : . s
; . GRAEME HOPPLE: "One problem with tax incenfives‘is that they igfqlve too much ,.
- paper work for small business to bothér with. . . '

g - et

- - - . ) -5 ) ) .. T
JACK M. EAST: Doors will open if éoverﬂment will make it profitable to hire the .
handicapped. Money is by far the strongest incentive to buéiness.'

- 3 0 - . . [ : :
GRAEME HOPPLE: Placement agencies can do a better fob of marketing ‘the handi-
_ capped worker. They shpuld also .show business that it cay‘betprofitable to hire
s * ,the handicapped. In the proper job the handicapped worker is comparable to any
- other worker. oo S i ' . . Lo
S . . oo . h .
. .DICK JUERGENS: - A good,way to market the handicapped worker is to have job. fairs.
", “Another way s to-create a-pool of workers. and employers and- then match them up.
" The ppoper match up ‘is what's important because job readiness (in worker) is the
key to Success. Also, if the worker isn't able to’perform well .enough in his new
"job, the placement agency should take thHe brudt. : L IR

" " GEORGE PAITERSOQ: ;Job fairs work best for big business. A smaller‘business is -
" suited for’ the worker who might need individualized modifications done in' the
workplace/ . oo : .

-

.

CATHY REDD: Dennis, what has your experiehbe been?

DENNES MAKI: I've been looking For a job for a year and a half. Many employers
express an initial interest in me,  then they find out I'm handicapped and their
attitudes change. They seem unwilling to help solve any of the problems
involved in hiring me. I've been forced to lower my‘?{indards'and’apply for
jobs I'm overqualified for. e T -

JACK M. EAST: Sometimes tﬁe handicapped bersonvgiﬁes up too soon when job hunt-
ing. He‘shquld be aggressive despite his handicap--some employers are actually.
looking for this. : ' ' : :
RANDY BLACK: The hanaicapped might try;taéfics:similar to ones other minorities
have .used successfully, i.e., the legal system. . ° - Sl . o
STEVE‘KEPPEL: It wpdld be better to attack.thg‘éttitudinal barriers, of the
employer than to. thrash on it in court.- Most.attitudinal bdrriers that stand
in the way of .the handicapped stemefrom ignorance. ) : = . ,
. . N " l‘;
" GRAEME HOPPLE: 1It's tige for a more aggressive marketing approach. The soft. &
sell approach hasn't worked well. A businessg's prime job is-to make money, so

prove to business that a hanﬁicapped worker can be a profitable worker. -

-

GEORGE ?AETERSON: Use yhe results of thé varjous studies that have been done to
. dopumgnt'_}e potential-oféhandicapped'workers'and add that to g package of tax
« goodies. Also, job placemeht'agencies can play a major role ir marketing the
handicapped'worker. They should make a better'effort‘to share their-information
with each other. o < . : *

A .

RENEE SANDY: ,?1aceﬁbn; agencies should alsd try to achieve a*rapport'with per-
-.sonnel departments,in businessés,r . . . - ’

.. - GEORGE PATTERSON: . It's impof;aﬁg at some point tostalk to employers_and find
' _out what ‘they ‘are looking for in prospective employees and how far they are .~
willing to go to hire the handicapped. Then call upon the legislature to.make " .
~ 'the proper. incentives—-then use‘placement agencies .to tie it all together. '

‘ . ..
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of other group members they met while attending the workshop.

. / :
Group Discussion I1 o !

IS
‘ Tt

v . C e -

GRAEME HOPPLE° Sometimes an employer makes CErtain modifications for a handia !

a

.capped workér' then the worker’ quits. aThe employer gets burned if he can't
. hire another similarly disabled worker to fill th&'spot. "I thfnk ft s impor-
_tant to guard against this happening. '

- .
.

~ ; ) ’ '
- . o K . - . . . i ) \ . ]
( In conclusion° St e . o bR B .
3C AT T, ‘ , ‘

- Each group member can Urganize some kind" of seminar on the local scale,
capitalizing on his or her particular area-of influence and Khowledge,
. Valt R
Each group member couldfbenefit from forming a reference network composed

.

Handicapped persons should study their situation and isolate the reasons :
why they haven't been very suc&essful -in achieving their goals. . Perhaps they . = °
could organize a political action group_to be better heard by lawmakers..
. - It is important that: handicapped people are trained in job seeking skills
as-'well as in vocati&hal skills. ) . S

o -

~ : .

Following, are the members of the group. - . . T : N

o, L, f ¥

e John Schatzlein : : : ‘
Admipist and Counselon ' : i Q::
Homework Pryject, Control Data Corporation e )
Minneapglis, Minnesota S o

e David McCaffrey
"Assistant Scientist .
- Department of Physical Medicine and Rehabilitation
University of Minnesota

4 . Minneapolis, Minnesota o ’ - .
e .Dennis Nelson . ‘ ) N
(formerly) Staffing Manager ‘ U :
3M Center £

St. Paul, Minnesota

gy T

e Tim Sheie .
‘Teacher of Hearing Impaired Students o S
Coon Rapids Junior High School - L S
- Coon. Rapids, Minnesota : S : ’

.

e Dania Smith o
. Vlocational Rehabilitation Counselor
Office of Vocational Rehabilitation
Hempstead New York :

. Gerald A, Nelson ) . o ' '

* Mechanical Engineer T ’
FluiDyne'Engineering Corporation‘
Minneapolis,tMinnesota

- ® Doug Johnson ' _ “
.Employment -Specialist S PR
- Minnesota Services for the Blind - - : . N
“St. Paul, Minnesota ' R



: e Pam.Tschida" Lo . 0 LY

. " * Employment Specialist.- g ' ’

Vo Minnesota Services for the Blind
St._Paul Minnesota N

- o Paul Charlebois i L

) o Administrator =~ o - » ' , Coe
. Saskatchewan Council for Crippled Children and Adults
e N -Saskatoon, Saskatchewan, Canada . . \ # E .
'@ Robert Morrisom '

Chemistry Professor)

East Carolina.University . )
- Greenville, North Carolina .. . : R . e
. & - -

v (- RN . . . .

] .

‘e Jacki Stalley - 3 o T o . . .
-. Counmseler. .. ‘ L B
Metropolitan. Center for Independent Living o . o :

s Minneapolis, Minnesota Gt S

e Raymond Fulfor
’ Rehabilitation- Engineer

Courage. Center. . S

-Golden Valley, Minnesota -

e Linda Gress*.
Executive Director St A
‘The Coalition for Disabled Persons - T 5 .
; ' Fargo, North Dakota '.‘ R .

o Noel Anderson ' _C 0y
" ".’Ceotdinator of Vocational Services N -
Minneapolis Society for the Blind STy \
Minneapolis, Minnesota " :

[y

3

st

e Herb- Evert
Assistant Registrar , - o .
University of- Wisconsin K ‘7 : . . N N

",Madison, Wisconsin - R :

L e Virginia stern . _

S . Senior Program Associate

Project on, the Handicapped in Science o

The American Association for the Advancement of Science 3
sl

Washington, D.C. !

‘. . PR -

. Jiri Vasa S S e
Electronics Engineer ) T Co
Biomedical Engineering Unit
Queen's University
. ; Kingston, Ontario o '
: I.» Session #1: 'Introductions and Sharing of Expectations

II. Session #2: Neegs Identified

~ . ' e

A. -The need for a change in the attitudes about disabilities among employ-_‘-
ers and educators and for providing them with correct information. )

D There is a need- to allay the feBws of potential employers about
the possible risks of hiring disabled persons.

10
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.2 There is a need to change employers negative attitudes about . . .

. deafness (as well" as other disabili ies). . Lo

3) ‘There-is a need to. ﬁi d more exper entfal on:the-job leaxning
‘isites for deaf studerfts (as well s other disabilities) because
of employer resistange to such-learning experiences.

4) Because many physically disabled persons also have emotional
T problems, there is a special need to change negative employer
i '1 attitudes about 'this group of disabled persons. )

e . fhere is' a need to change edu gbrsi attitudes about'disabilities
v . . in order to insure the ‘equal ‘treatient, of: disabled persons in . -
‘ educational programs (e. 8 s blind students in. chemistry labs).

B. The need for better communication between counselors*and potential i

employers in the job placemen process. RN E ,
1. LI r . . » ” .. . .
..o 1) There is axzeed for employers “to describe in detail various jobs
’ An their c¢mpanies-as to job duties, worker characteristics, and: -

»critic&l skilis needed; this would serve to help counselors be
better a‘ble to match jobs with the mos4: qualified clients.
/

) R v 2) ‘There is a need by employers to know where to “find’ qualified
P ) "disabled persons to fi11 job openings -and to know the best ways

L ' of recruiting them. ) ) .

. . . . . \ .. .

"~ 3) There is a need among counselors to know which person in a given
company is the best person to approach for providing general
information to the company-about disabled workers in general and

g which person-is the best to-.approach wﬁen trying to place a
e . specific client.
- N
_ 4) There is  a need for more direct client advocacy ‘with potentiai
emp loyers by counselors when they are placing clients. .

C. The need for the development of technology-oriented training oppor-'
tunities for the disabled. . R
1) There is a need among deaf clients to develop better - reading
skills to prepare them for jobs in a growing technology that
emphasizes the written word (i.e., computers, word processors,

‘Q\' - ' | “etc. ) ‘ ‘ -
C o . 2) "There is a need to produce from training programs disabled gradu-

ates who are flexible because they have. .acquired many different )
skills’ rather than one skill, as in the past. .

3) -There is a need for more. education in the sciences and in tech-
nology for -deaf clients (and other disability groups) and for a
Shange in public attitudes about the ability of deaf students (and
other disability groups) to, learn about .these areas and use this

) kind of learning in future jobs. .

4) There is a need for disabled persons to have greater access to

) . training .programs in general . P
D.  The need for the improvement in, the cost-effectiveness of assistive
devices and for educating clients .and employers about the ‘cost~
effectiveness of ‘devices.. R } . RO

_ . ‘ . B :
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2)

* employees.

. o :
N \ )

. to imp;dve th?ir cost-effectiveness.. "
- . .

a e . -«
There is a need to -show emplbyefs that payiﬁg fof édaptaﬁions
and assistive devices and the use of petaénal aids for disabled
persons is truly cost-effective for companies. o Pelove o

There is a need to call éhployers’ attentién.to the_adaptatiohs .
that are frequently made for able-bodied-employees as indicative
of the cost-effectiveness of.similar-modifications for disabled

K3
.

L . ., . ) k ,. . . @ .
There is a need to find better ways to measure cogt-effectiveness
in éngineering services. . ' . :

There is a need for a greater mass producﬁion;?f devices in order '

\ 9

.*E. The need for improvement in the training of counselors-ang job super--

visors.

’

&)

6

.7)‘

"clients and to. not deny that their disabilities do exist.

There is a need for counselors to'learnHMOre'abéut technological_

_advances in devices so that they will know how:to place élien;i in

R}

the best possible jobs.

'Thgre is a need for,counselors to think more about transferable

skillsy

-

There is a need to-advocate for the development of more.assistive

"devices for the skilled, blue collar workers. .

-ﬁrheré;is a need in work settings where there are a number of .em~
~ployees. with different disabilities to cooperate by mutually

sharing their abilities in order to help each other compensate for.

',1imitations.

There .i$ a need for gdunselors to hélp'disabled personé believe in
the importance of their belng efficient in their work, and, there-

fore, of value to an employer and also to believe in the importance

of their being "competitive" workers.
. ompe t o1 ‘

There is a neea ‘to keep some.low-paying, sheltered workshop jobs
for persons who will never be able to do "competitive" work be-.
cause ‘of the strictly therapeutic value of such jobs.

‘. X . A . . © e

There is a néed_to be realiétié'ébouf‘the 1imita;ions of disabled '

F. The communication needs of éngineeré--amoﬁgfthemsél&es, with their

- clients, and’with'ghPIOyers.;

| 1)

. ;o )

3)

O
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There is a needffbr éngineers ;d commﬁhicate_better-with'cliehts‘
when- discussing:the cost of their services. s
There is a needgfbr enginéérs developing aséistivé devices to com-
municate_bettefyémong{themselves in order to avo;d duplication of

effort and to.anticipate better the costs of development.’ '

. L S ) . Sy, .
There is a need for engineers to follow the fKISS" (i.e., "Keep
it simple, stupid") ‘principle so that the simplest and cheapest
methods will be deVelopedufor assistive devices. :
Thprelis_a neéa;for.thefdévelopmént_of methods for orienting and
trainPng clients in the ‘proper use of mass-produced assistive

12 -
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devices, this will also help keep clients expectations realistic. . :
o . about .such_ devices. _ ) ' - S
III. Session #3.f'Sharing About What is Already Being Tried to Meet Nee s of the
A Disabled in Employment

T . B . .

.

- A. - Dania Smith reported on the New York State DVR. placement unit s recent
S . day-long‘%raining session for the State Power Authority #o help °
‘ improve plant marmagers 'awareness about disabled persons- and about
\ : - affirmative action as it relates to handicapped ‘individuals. It-

involved. ! . o
) 2- l): Sensitivity e;ercises concerning disability b - ;*'
. . é). M explanation of the #503 and #5064 regulations and thé@r imple-u
: . mentation.': . . » _ :
: o 3’ ‘Role .play interviews with three disabled cLients conducted by

SRR T plant managers, with the opportunity for mutual feedback . et

'Q?\'A very non-threatening atmosphere where managers’ could analyze '
V;)ntheir feelipgs about the disabled:and deal with fears about asking

< embarrassing questions during interviews.
. - .

. B. Dennis Nelson reported about how the 3M Company has developed Focused
" Interview Training (FIT) for SUpervisors.

- 1) Its purpose is to teach supervisors who. will be interviewing job
applicants. how to keep their interviews focused on the require- ~
ments of the job and how to match the job with the best applicant.

2y It also helps desensitize supervisors about their fears of possi-
. ' ble lawsuits resulting from asking illegal questions during their .
b . o interviews. : .

C. : A deaf participant who is working in industry reported that he has -
_decided to return to- school and enter the. field of business adminis-
tration and seek work as’ a supervisor in industry

1) He feels that deaf people working in private industry are stuck"
. « .27 . because without the necessary: “assistive devices and adaptakions_
' . o they cannot seék better jobs' in’ their companies, ‘lack of training
S ' -opportunities is another reason why they feel "stuck.”
. 2) Since the rehabilitation system will not advocare ‘for thgm, they
.+, . 'must become their own advocates. .

i Sa a s ]

" 3). However, because this participant fears hurting himself personally
~and professionally by advocating as an employee,rhg‘has decided to

- enter- business administration and look for ways o "marry private
industry to rehabilitation." , - o

'
I3 .

D. Herb Evert repc*ed on the positive effects of hiring the first dis-
abled person.in the Registrar s Office at. the University of Wisconsin

at Madison. . ‘ IR : Do .

1) Initially, his office was forced to hire a blind applicant because
of Regulation #504. ‘ 3”,,

. . . e
- 2 . ! A BRI

. 2) Because of the many adaptations that had to .be made in his office, J

~ for a visually-impaired person’ (e g:» 2 computer terminal with a. ">’

O
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Braille printér), when the'first'blind.perscn-wﬁb?ﬁéd;seén hired:
died-suddenly, it wasﬁ;o*the'employet's advantage ito look fer '
- ~another blind person for the job." ', PO [

3)- The excellent wo%k done by the secpnd’Blihd emploiee, as well as
the writing dome by the University's research faculty about dis-.
abled workers after’the hiring of the blind-employee: resulted in
‘a great.reduction in employer resistance to'handicépped.employées : 7/

< - - 7I¢ at vhe University.. ' ' T .

. A - EAS N . :
©.4) Sincde the hiring of .the first blind &mployee;, the Registrar's
" Office has also hired a paraplegic and an amputee, =

E. John Schatzlein reported on a;variefy'df“ﬁrbgfahq.félatidé to disabil- '/

ol ‘. "ity that the Control Data:Corporation has dsyélppéd;v They include:’
A . 1) . The Plato System (an,educational cdmputeg.System‘with'interqctiVe :
o capabilities for students in a wide range of settings covering a-

o - .. wide range of course areas) which is being used by -CDC-.supér= - ' .

' companies for[thé;same,purposes. :

visors for sensitivity .training and is also being offered to other . . -

2) +All employees who.are out 6n ‘short-tegm or long-term disability -
have .accesg to a rehabilitation counselor:and can develop career,
S C change. plans either ﬂQFougﬁ-the Plgtq:System.ot.job—improyemeﬁt '
. o , traifing ‘while . ux;of.work‘égithatrwﬁen they return to work they
NCR ' aré prepared.for\a better job. .. = - {0 L

s T L ) o T . .
f‘@n‘., . 3) ‘The Homework:Projectj} whi h is .a -computer .program that ‘ig used on
: T " ..an interactive terminal ‘in the ‘client's homé to teach her/him ' .
. G Vo computer programming, (Used by CDC employees on long-term.dls= .
" C . ability or mgdicalfleaves'or by DVR ‘clients, clients in rehabil-
c ' + itation fdcilities; and others.) Lo

T8 Emp%oyee-Adqiéory'Resoutéei(EAR) Whiﬁhfis_a 24-hour hotline offer-
v © ing all CDC_employees'th?oﬁghoﬁt the cbuntry'acéess to legal,”
- rehabilitation, financial, and other éogial services. T
5)  Stay ‘Well Program,.whicp is a health ‘prevention education program- .
~+ for CDC employees,ahd also sold ‘to other companies, covering such -
. areas ‘as sttess:'usefof alcohol and-chér drugs,“sﬁoking,_and o,
* " weight control.. - - T S T

© Fo. Jiri Yasa.strongly"urggd'participants who had fepofted'on.the_abbve
. programs -that have already been developed to agree to publish con- .
jointly aboﬁt those efforts so that a larger number of rehabilitation” .
professionals, supervisors in-:industry, and disabled .employees.ca} be
'« - informed of those programs. . oo S o T
- - : E » , o BRI

~

 ,t‘La Jolla: .Iséﬁes'in Technology for Daily ﬁiving ) : . .- .2

° Action Plans . o .
° Develqp_a-ﬁor- ng_reiéﬁionéhip with the engingering csmmuhity to use .
* technology available in problem solving for mobility, recreation,.and
. assistive devices for children with physical disabilities. :
‘o Crea;e’q'San Diego Coﬁnéy area cpalition‘of:iﬂdividuals:for the sharing -..
’ of ideas on technology p)’ e . S _— S

26
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o .
EN '-r " Publicize available resources, e.8., ABLEDATA and Project Threshold,
S . through articles describing thes% services as’ wéII ag new technology.’
) ~Establish a non-profit disability device design group. QQ§;~will provide
- a conduit ‘for disabled. researchers to receive financial support and °
needed’ facilities to pursue- their ideas and’ still retain rights to the

K :? device ‘that is developed o e tA sl e . :
. ;i‘:., o. Start interdisciplinary continuing edﬁcation courses with the engineer-
P ing and health field departments RN

. . . WA X : . ‘ Y
&’"Plan and build | a health improvement (i e, réhab ~tation)-center.at a .
* dommunity collj g, ['*- . R \TNqu;\;“ A

Tepent

. "tiate an engin qing project, similar ‘to thay-at San Diego State, at '
:~California Statdi{University, Long Beach, t .interest engineers in

o ‘ Contact anothe%%;%pgi&ipant of :'this workshop ‘ gpad ‘work together to»ini-‘
disability issg?s AR

e '. ',.'a. D"

. - 'Y Make adaptatio" % C phy'sical"'science'and~
e biology) for m ipum access by disabled and able-bodied students.
.‘ T S '
N Meet with Barri ;\Breakers Club and Spéecial Needs Office at the commu—f_lp‘, N
" nity - college to iﬂentify ‘areas where our'}ocal level of technology cam * ' °
e be applied 4 : :
= \ - ,
e Incorporate into the teacher training curriculum information about

igi:_ N ,technology/design for disabled people . 3 : .

. e . - . . i “ e
= e ’. \ .
o e. Take’ two physically disabled persons to explore ‘the Iocal "Do It Your- L

Ce ot o self" stores, including a hardware gtore, lumberyard "hobby, shops,- ,
ST ' electronic store, and surplus equipment store. = -+ . e o o

e ‘.' : L ‘, = N . N "
} _ 'y Meet with science and technology, social science, and business divisions e
- . _at;the community .college -to get a dialogue going about technoiogy needs ’
" * “of disabled persons and new ideas for solutions ' .
o Search for funding to. support adaptation of equipment to better serve _‘
) disahledwstudents in science courses $ o o
: , . . : v . o

. Develop é counseling program about careers in science and engineering L ; .

for disabled students ;; L s i

. L . 3 V_. . Y e .._ . . ‘.~.

Ty uT e °inte up a tudent proposal ‘to design a fishing aid for a person in’ a .
TR wheelchair . 5 . RO e el ;":'- Yoo

N
-

-‘-d_o Visit and .obBerve 10ca1 SChOOl withﬁclasses for disabled children to-
determine- specific items.needed by gtudents. - Forward. this Iist to the
university engineering departméntfzd’be used fog.student projects '_ ';}_

) e TForm an informatibn'%etwork of people with technical background to help. -
solve problems that arise in 1oca} wheelchair repalr shop. o L{

. )Go skiing in an Arroga sled . Looks fun' - Vo, A ‘4f"

Rochester Issues in Technoiogy for Education o

e Dissemira nfor p-regarding-questions and needs of disabled
students ‘fo- the locai ‘Apple Users- Club . .

P
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Develop computerized language equipment which will allow students to
learn a foreign, language and assist aphasic patients in communication. -

Disseminate quﬁific information from workshop‘throﬁgh Computer Oriented
Information Network (COIN), coordinated at Western Pennsylvania School
for the Deaf, 412/371-7000 x72. ‘ : :
Develoguﬁanual of assistive'devieeg for New York State Office of Voca-
tional Rehabilitation, fqr use by vocgtional’rehabilitation'counselors,
¢lients, dand administrators.- o _ ' { K

aids.

Coordinate with Little People of America in efforts to update a
directory, including devices useful to Little People in science, e.gl,

- ghaifs, stools, reachers.

. without sufficient.insti;utional and/or grant suppért.

-2

Improve controls modification tolmake artificial larynges and voice
amplifiers more easily used by multiply handicapped individuals.

* Prepare paper on need for creétion of regional engineering support

centers for prototyping of design ideas, particularly for designers

‘Contact 'local universities to determine if fheré,are students with _
needs that can be fulfilled by'tecﬁnical solutions either commercially-- .
available or to bé designed. Transfer information to students on what
is available, and transfer problems to design staff for work on )
solutions. . S N ’ ‘

Prepare. a grofessibnai journal article on modifications of physical
geology laboratory exercises for disabled college students. :

S -t

v

Set up fJécaay training with NTID telephone department on how to'usé_ ,
the loop system in an’ auditorium and how to use théiphqne‘amplificatibn
system. , v - oo ) . i :

Test market and field test system for gaptionihg existihg’motioh‘pic-
tures, developed for classroom use at NTID with cooperation of Research’
Department, National~Film Board of Canada. .

By
. . :

O
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l‘u”Minneapolis: .iésues in Technblogy for Employmgnt

.W? Action Plans = - .

Hire able-boaieé students to work with me, 4 severely disabled individ-
val, in my business so that they may have an understanding Qf'disability
when they grow up and become employers qheméelves. s

Tfénsiate'publication of Swedish,Inétitﬁte for the Handicapped entitled,
"Idea Book of Technical Work Aids for Disabled Persons.”

Cobfdinate,computer prograﬁs that will assist in the communication
(vocal or non7voca1) of persons who lack motor coordination and/or are
vocally impaired. : ‘

Seek'outyhéaring imbaired members of  the work force to speak to my hear-

ing impaired secondary school students about careers. - '

‘Ask my compﬁny to publish_stories of disabled employees' use’ of fgch-' v

nology in our internal newsletter. - o . .

instruct the administrators at the university where I work on job adapta- )

“tions so that they may employ more blind and visually impaired students. .
. .

vy .
¢ g
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Invite disabled children and their parents to discuss the use, adapta-
tion, and repair of wheelchairs with the rehabilitation engineers who
work at Children's Hospital -

Serve as a role model and career counselor to disabled high school youth,

" sharing my own experiences as a severely disabled person working &n

science.

Develop an information ‘exchange between my company, vocational rehabili-
tation office and local Projects with Industry to secure employment of
disabled people.

" Devise a system to demonstrate cost-effectiveness 6f devices to employers

of mobility-impaired people

—»DeVelop a list of 1local engineering pe;sonnel engaged in adaptive equip- . '
" ment and product design. N :

A

"Inform my personnel department of the support systems which are avail-
'm”able for newly-disabled people.

Describe the resources offered at our center-on job- adaptations and
technology to local personnel directers.

B
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Workshop Programs

woRKsudé,qy SCIENCE AND TECHNOLOGY
FOR THE.HANDICAPPED Bt

- . oo

e . . May 11-12, 1981
ISSUES IN TECHNOLOGY ‘FOR DAILY LIVING
La Jolla Viilage Inn, La Jolla, California

4presented by ) B

-~ - THE AMERICAN ASSOCIATION FOR,THE ADVANCEMENT OF SCIENCE (AAAS)
" y . 2 . N 1 o .

b with support from

.. . - \(.-
THE NAQ;ONAL SCIENCE FOUNDATION

' . ok k%
| e ..
o e . St :
Monday, May 11 , ’ o \.‘_\ e
- 8:30-- .é:OO a.m. Registration . . « -
9200 - 9:15 a.m.’ OPENING-SESSION LA ' o
B - Introductory Remarks: Martha Redden, Director, Projec
e - ~on the Handicapped in Science, AAAS
@ ' : Welcome: -Harriet Koppl, Act,ing' Dean, College of Human
. Services, San Diego State University . - -
9:15 - 11:00 a.m. ‘PANEL PRESENTATION: ' “Daily Living Techndlogy for the

Disabled: Can it be a Viable Business?"

Barry Unger, President, Innovation Support

¢ : o : ) John Rogers, Medical and Engineering Consultant,
' ' ~——g=m,  Rogers and Associates ‘ .
.o ={7" Martin Frank, -Senior Vice President,” .
B ‘t Marketing and Government Rel S,

i:.* Abbey Medical/Abbey Rents, Inc.
. (continued on next page)
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11:00 ~ 11:30 a.m.
11:30 - 12:30.p.m.

Zy

12:30 - 1:30 p. m.

1:30 - 1:45. p.m

1:45 - 3:00 p.m.

3:00 - 3:30 p.m.
31307 5:00 p.m.
6:30 = 7:30 p.n.

7430 p.m.

LY Y
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-

James Marsters, Orthodontist and President;

Applied Communications Corporation .
George Chandler, District Director, U.S. Smai&\;
Business Administration . .
Vernon Nickel, Professor of Surgery/Orthopedics

and Rehabilitation, University of California,

San Diego.-and Director of Rehabilitation, . .
Sharp Rehabilitation Center

Coffee Break ‘ ) S eE ' - .

,SMALL GROUP DISCUSSIONS

Leaders: :
‘Don McNeal, Co-Director, Rancho REC,
Rancho Los Amigos Hospital . 1
Barry Unger, President, Innovation Support.’
Ray Lifchez, Architecture Professor,
University of California, Berkeley

Lunch ' : “

R

"Psychological Aspects of Rehabilitation Engineering"

. Carolyn Vash, Vice President,’ Institute
for Information Studies

PANEL PRESENTATION "An Engineering Department Looks
at Technology for Disabled Persons"

Robert Murphy, Professor of Mechanical
Engineering, San Diego State University
David Ussell, Adjunct Professor of Mechanical. *
Engineering, San Diego State University and
Coordinator of Biomedical Engineering at-
Children's Hospital
Mitch Hart, Student, San Diego State University
Robert Cunningham, Student, San Diego State
University:

) Q‘ .

Co%fee Break .

SMALL ‘GROUP DISCUSSIONS

Reception o ST , -

Dinner s
Speaker: .
Vernon Nickel, Professor of Surgery,
Orthapedics and Rehabilitation,
: " University of California, San Diego’
. Director of Rehabilidation, Sharp o o -
: Rehabilitation Center, San®Diego : )

.‘\,.
o



Tuesday, May 12

- . ! - - c . : ) o
8:30 - 10:00 a.m. PANEL PRESENTATION: "Tachnology for pecreation"

‘Chester Land, Director;_Recreation Therapy, )
3 ‘Rancho Los Amigos Hospital, Downey, California
' . ~ Roy Gash, Community Services Center
o for the Disabled, San Diego : ]
. ) Marti Hacker, Peer Counselor, . Communi ty Services
. . : . ~Center for the Disabled, San Diego
L . .~ Marri Taylor, Community' Worker, Lommunity

Vo - - Services Center for the Disabled, San Diego® CT

. i peter Axelson, Rehabilitative Engindering
Research and Development Center, Palo Alto

W

10:00. - 10:15 a.m. . Coffee Break

10:15 - 12:15 p.m. SMALL GROUP DISCUSSIONS

12:15 =~ 1:15 p.-m. ‘anéh- i L “
1:15 - 3:00 p.m.. . PANEL PRESENTATION: ?Technology for the Living
- w Environment" S . o

. Raymond Lifchez, Architecture Professor,

University of California, Berkeley )
) Larry Leifer, Mechanical Engineer, Design
- . Division, Stanfori}University and . -

Director, Rehabilitative Engineering Reseafch
and Development Center,- Palo Alto

s " Héidi McHugh Pendleton, Project Threshold,
Ranqho Los Amigos Rehabilitation Center,
Long Beach : -

. Cheryl Davis, Berkeley

3:00 - 4:00 p.m. " Wrap-Up

L&)

4:00 p.m. " .. Adjourn

20
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Workshop Programs ~ © ' . Rochester

WORKSHOP ON SCIENCE AND TECHNOLOGY
FOR THE HANDICAPPED ,

- : . © July 9-10; 1981
,-ISSUES IN TECHNOLOGY FOR EDUCATION
Rochester Institute of Technology (RIT), Rochester, New: York

-

‘ . presented by
’ THE AMERICAN ASSOCIATION FOR THE. ADVANCEMENT OF SCIENCE (AAAS)
with support from

THE~NATIONAL SCIENCE FOUNDATION

\
h * K *
. Thursday, July 9 . ’_ \
8:30 - 9:00 a.m. Coffee and Registration o
- 9:00°~ 9:15 a.m. OPENING SESSION #
- : Welcome: Jack Clarcq, Associate Vice Presfdent,
' . . : Technical -Asdistance Programs, National
" . Technical Institute for the Deaf, Rochester
Martha Redden, Director, Project. on the .
Handicapped in Science, AAAS :
9:15 -.10:30 a.m. PANEL, PRESENTATION B ‘ .
) 5 Chair - Ed Cain, Rochester. Institute of Technology
_ "Low-Budget Ideas for the Visually Impaired
. C in Science" .
- Dorothy {ombaugh, Travelling Science e .

. " Consultant, Lyndhurst, OH .

‘(continued on next page)
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"Modifications of Effective Teaching of

" Handicapped Students" ] o
Rober® Menchel, National Center on Employment.
of the Deaf, Rochester - C oy

: . "Talking and Voice-Entry Computers for the
oo .o , Chemistry Lab" o .
. " pavid Lunney, Professor of Chemistry, .
East Carolina University, Greenville, NC
Richard Hartness, Department of Chemistry, .‘
East Carolina University, Greenville,sNC

-

10: 30 ;'11:00fa.m.  ‘Break

Leaders: Michele Aldrich, Project on Women in Science, -
AAAS B _ .
. Ed cain, Rochester Institute of Technology
_ .  Cricket Levering, Project HEATH, Americaw -.
. PR ’ CounFil on Education, Washington, 'DC

1100 - 12:30 p.m.  SMALL GROUP DISCUSSIONS

12:45 ~ 1:45 p.m. ﬂ Lunch . R

' Lameron e T B T T v r v [P

2:00 - 2:30 p.m.’ . ""Laboratory Techniques for Orthopedically Impaired Students"
* . oo i Dorothg Tombaugh, Travelling Science Consultant,

Lyndhurst;_OH . .

2:30 - 4100 p.m. -  TOUR OF -EDUCATIONAL TECHNOLOGY AND OTHER PROGRAMS

' : ’ Coordinator: Ella Ford . S !

4:003- 5:00 p.m. ~ SMALL GROUP DISCUSSIONS

6:30 ~ 2:00 p.m; Reception and Dinrer ©

. "Technology Over_thegﬂorizon"

. i ﬁ Larry Leifér, Director, Rehabilitativé Engineering
K . ’ Resgearch and Developmeﬁt Center, Palo Alto, CA

Friday, July 10

8:00.~ 9:00 a.m.- ., * Breakfast ' (:j
’ R _. C
.9:00 - ;0:30 a.m. PANEL PRESENTATION o . o
N ' fChair -'Martha Redden, Director, Project on the Handicapped

¢ . - " in Science, AAAS
"pisabled Educators Project'
Diape Merchant, American Association of Colleges .
for Teacher Educ?t;on, Washington, DC . _ C
) . "Cfegf&ng Accessible Programs: ‘Some Guidelines
s '+ for Identifying Needs and Selecting Assistive
: : Device& for Handicapped College Students"

. - Roy Nord, National Association of College and
University Business @fficers, Washington, DC
"2 . .

- ' : . "Technology Utilization in Mainstreaming'"

Robert Hall, Northside Surgical Supply,
* Rochester -’ c
2 _ . 3
o ' 22 "
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10 30 - 10 45 a.m.

" 1Q545 - 11:45 a.m.,

11:45 - 1:00 p.m.

©1:00 - 2:30 p.m;

l2t45 ; 4:00 %sm

.‘\‘ s 4:09 p.-m.
N
3
. s
.l: K .
, ‘
- ‘ %
tal
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. SMALL GROUP DISCUSSIONS

Break

Lunch : I A : T
T .

PANEL PRESENTATION: "Technology in Education for the

"Hearing Impaired" g

Chair - pouglas Sargent, National Technical Institute

for the Deaf, Rochester

"Acoustic and Vibrotactilé Aids for the'
Hearing Impaired':

> ~ Linda Palmer, National Technical Institute
for the Deaf Rochester- R
"Computer-Assisted Lipreading Training for .
thé Deaf Using the Dynamic Audio Video
Interactive Device (DAVID)"
~Donald ‘G. Sims, National Technical Institute
for the Deaf Rochester

Closed Captidning of Motion-Picture Film
for Use on National Television and for, -
Delayed Broadcast by Affiliates' - ‘

v Robert H. Murray, National Technical

7 ) Institute for the Deaf, Rbchester

"The Use of Speech Displays with the Hearing
Impaired"

Judy L. Braeges, National Technical Institute
for the Deaf, Rochester

SMALL GROUP REPORTS AND ACTION PLANS

‘Adjourn

v



Workshop Pi%ogfa.rﬁs " Minngapolis

) _ / WORKSHOP ON SCIENCE AND TECHNOLOGY
1 : FOR THE HANDICAPPED .

September 14- 15 1.981
ISSUES IN TECHNOLOGY FOR EMPLOYMENT
'. University of- M:Lnnesota, St. Paul, Minnesota . S
. | pre'sented by - o . .

THE AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE (AAAS)

with support from

\ L  THE NATIONAL SCIENSE FOUNDATION
) x k% '
Monday, September 14 - N - "‘/‘P‘;'I' .,
8 30 - 9: 15 a.m. Reg-istr'ationr : |

~9:15 - 9:30 a.m. _ OPENING SESSION . i
T . Welcome: Martha Redden, Director, Project on ‘the
' Handicapped in Science, AAAS -
............. . L S 30 - 10 15 a.m. | Keynote Address: "Considerations !I.n Choosing )
i ' Technology for the Job Site"
] Wany .Crewe, Associate. Professor,
. . . ‘Department of Physical Medicine and
) Rehabilitation, University of Minnesota o
10:15 - _‘1‘1:'15 a.m. "Skid Loader Modifications for a Quadripiegic Farmer"
Ian Hofford, Farmer, Kingston, Ontari,o
- giri* J. vasa, Blectronics Engineer, .
. ) Biomedical Engineering"Unit, Queens
,,,,,,,,,,,,,,,,,,,,,, T University, Kingston, 0ntario, Canada.

C 24 “.i*‘ S a
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. '11:]‘15 ‘-'11:45l'-a.m. Coffee Break \ o . " A L .
11:45 = 12:30 p.m.  SMALL GROUP DISCUSSIONS ‘ )'q N
; 12:30 - 1:30 pom.  Lumnch : B
1:30 - 2:30 pm "The Development of a Workplace for a Visually Impaired
. Information Specialist: One Case -« y

-

: Randy Black Academic Specialist, University
L. T . . of Wisconsin,. Madison, WL .
) Herbert D. Evert, ‘Assistant Registrar, L R
University of Wisconsin, Madison,. WI

2:30 - 3:30 p.m. "Barrier Free Office Design | g . L } 2
Jack M. East,” Executive Director, American s
Amputee Foundation, Inc., Little“Rock, AR o
3:30 - 4:00 p.m. . Coffee Break . '
. 4:00 - .5:30 p.m. SMALL GROUP DISCUSSIONS . - N
. 5:30 - 7:00 p.m. Reception, Exhibits, Socializing et S . co . .
’ : o . Dinner
' ' “"Innovations in Adaptive Equipment and \?ob Site
-Modifications"
) . ] - - ) Don R. Warren, Wisconsin Jlnstitute ’ :
R o \ ) of Applied Technology
. . - _ |
TuesdayJ September 15 .
\ . ‘ : v
9:00 - 9 :15 a. m. Announcemgnts “ B e
) Lo . o .. ‘ .. - a0 , . . N
9:15 - 10: 15, a.m. "Employmen\ﬁor Disabled Individuals: Skills - S
SR A Needed to Meet) the Needs of Employers" N ‘
"~ . 13
. _ Jack ‘R. Clarcq, Associate Vice President, o ~
R ? . ] Technical Assistance Programs, ‘National )
. ' [ : 'Technical Institute for the Deaf Rochester, *NY
10:15 - 10:45 a.m.' - Coffee Break Lo . Y SR
10:45 - 12:00 noon  SMALL GROUP stcussxows T R
- o B o ' ‘. - , .
12:00 - 1:00 p.m. Lunch -, L -
B .1:00 - 2:00 _p'.n_l. . "Use of the Qomputer as'a Multi-']:ask Tool By a .
' S Vocally Impaired Accountanc : . .
. B b Y B h
4 P -
: o C : James R. Carlisle, Licensed Public b NS
_ Accountant, Carlisle Accounting Services, '
. . Minneapolis . ' T
* L. Raymornid Fulford,- Director, Rehabilitation merte
. _ ) . 5 ‘Engineering Program, Courage Ceﬁ’tex‘ & LT
N L TR e GoIden Valley, My - e N
. , : . S ; . e PN y .
s . - , i f . !
r R . ot . rr : R . !
. Vot . B " . )
At . <4
] ’ ’ ’ T
—~ ¢
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2:00 - 3:30 p.m.

Azg

14
i

3:30 - 4:00-p.m.

.

"Access to the Total Work Environment

"o - - -

.

Raynpnd'Liféhez,‘Professor of Aréhi;ecture,
University of California, Berkeley, CA

" SMALL GROUP REPORTS AND ACTION PLANS _ _

: 4:00 p.ni., -Adjourn . . E ‘ ‘
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" Following is the list of_parﬁicigan s

° e : Barry Unger = L LT S
- . . President . _ IR ' o
" % Innovation Support - T T T
Arlington, Massachusetts _ ' AT T e

® John Rogers - ’ k . e S
Medical and Engineering Consultant { L
Rogers and Associates

.Anaheim;'talifornia

e .Vernon Nickel
Professor of Surgery/Orthopedics and Rehabilitation e e
University of California_at San Diego, and - - - ol . -
. Director of Rehabilitaqion Co N ) Pe
) e ’ Sharp-Rehabilitation Center = . et e
. San Diego, California o :

. 'Mgttin Rrank T . '* . ‘;;
‘Seniﬁravice President of Marketing and Government Relations ?:
Abbey Medical/Abbey Rents, Inc. EA I . o
Hawthorne, Talifornia co C

- @ James Marsters T . -
‘Orthodontist, and : - T
_President i L
v
4 'j.a:

‘e George Chandler
District Director:s: o ] .
U.S. Small Business'Admi‘nistration . : - ‘ ch
..  San Diego, Caiifornia . 4
. ) . ,‘¢1 {“: .
BARRY UNGER: I'm going to 1et our panel introduce themselves when they give
their presentations. ] . ‘ el ST
’ T . . Lo
< > .
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o The panel has, two names: "The“BuSiﬂgd@ﬂSf&éfgﬁ_ﬁfqducing or"Distributing
. " Technology foi-fhe Disabled" or if you'ré more of ‘aipessimist, "Can Daily Living -
——Te fop d.Be.g.Viable: S I_ZBﬁsineQS?“faWe‘te.hobipg that this
"% will: be -of interest to you, that memyof you-haveithought-apout:or,are-Inter=—-
. ésted fn;pioducing technology for the disabled. The produétion’and distribution
.of technology for disabled people would be a small business} with': !
. dant problems in that area. So I've asked the panel to sort of tell v

problems today, not their successes, so you'll get a fair idea of -what's’

involved: ‘All of our panelists in one form or another have been ifivglved with
.. ":running businesses devoted to protiucing the technology that disabled people
w. ., would use. ’ o ; Lo :

* -7 We hlso-hope that from this meeting we will get useful input that we can
" deliver back to Washingtony in terms of our national policies. Do they help the
creation of businesses that produce_technology fot_the'disabled, or ‘are. they
_really, despite .all’ best intentions, not working? - s o
. . 3 . . N . -
- "We arée.looking.at the questlon more andmore of who produces the innovative ’ ,
and appropriate technology. ' Is it our ‘universities? Is it our IBMs? Numerous .
v studies in the last 20 years have -shiown -again and again that independent 5 L
/ inventdrs and small businesses are the predominant producers of the new, 1rind=-
vative technology in.this country. : \ - o o

«

. . : : ' : ’ : 3N
Just to.-give you a fgw‘exampies, Sepqrate from 'the disabled area, the g;t
. matic transmission was not produced or dgﬁéloped by -General Motors. Instaﬁ;nﬁ.
cameras weré not developéd by Kodak. Minicomputers, large integrated circuits v
" were not developed by IBM. Basic oxygen steelmaking, the prime method in steel-: o
“making, was not developed by U.S. Steel. And the list goes on and on to all '
~sorts of antibiotics or pesticides or whatever. . . . a

] I won't th:owf; lot of statistics at. you, although there are pages ang , - -

” . pages of statistics on this subject. I'll give you one statistic, th wis crit-

; igally appropriate since the National Science Foundation is paying:o
today. An NSF study -done about four years ago showed that smallér;
beén respbnsible for over half of all major industrial “innovation
Mar IIL. . : - ’ , SR

i.'_-: N *;“ B : . Ct o .
Now why am I talking to you? I guess I'm saying that one of the things

we're doing here is consciously recognizing that when we're talking about tech-

nology for the disabled, we're really talking about small businesses. :

rice World: -

This past year I visited .the Sensory Aid Center in the Justice Department
in Washington. They've g°§;£h°“§ three rooms filled with all sorts of equipment
-‘for'the-Visually-impairedchygfag%?k ‘They've just stockpiled it, and are evalu-

.9 ating and testing it. .ihéﬁythey'édyise other government.departments on which

pieces of -equipment ard worth buyidg. . R
| L ey Y . ‘:3‘%:".’. ’: B 'n' < ‘ .
With the exc én of.geveral electric typewriters, with an obvious big

company name on theh}?hiﬁfﬁﬁﬁ?’?ést of .the equipment'came from~very small com-—
panies, such as our computer products, Telesensory Systems,. and smaller firms
that I'd never heard of. It really occurred to me how impogtant,-in-this'area . N
of producing technology for the disabled, are small busineqﬁ%ﬁ. . : "

There ‘are a lot of reasons. People say that small businesses don't have
marketing clout, and they have to have ihndvative products to get them going.
_They've.got to be smart :to make money and sell their products. In many cases .
small companies are developed by somebody just to get an invention going. I o :
think that's true of some of the cases we'll hear today. o . -

In other cases, it's been éa%dtthat the marketing plans of large -com
dictate that technical improvements- to theiqnprodq¢;s be held to a‘hin}ﬁum,

.

Q
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because if theyﬁhaféltoﬂ}é:ddl if'willLEQSt.ﬁh‘“‘ﬁoﬁéyﬁ
about Qpr{ﬁteelfcompanies,f-It's'alsq‘ttue\df‘éﬁﬁefof the  fi;
chair buSApess.‘?TBey've'tried to keép technical.improvement

nimir it whnldidiigtobe - a1 o—them

in riew ﬁrbﬂudiﬁ-féﬁ@iriﬁgf”'Qi;éblﬁng; etc. Therefors; I thiliki'it's clearthat
« it's your small®businesses’ that® are your source of schnélogy for'disabled
. people. - U eri Dot L " ‘ :

o,

The questioggﬁfhédgfi$-whagtcéféyand feeding do these 'small businesses

require? . i RN .
‘ (’““““"“} " The AAAS held ‘a: ,qqﬂféifenéé:,:liliéi v ﬁ;L'é;iﬁ,T;B‘E}s'an this past September, and.tﬁle'-'
“»feeling there was.very upbeat. It was, felt' that with a littTe research andi+:
SR development help fromlghe.governﬂént‘ig‘te‘msgof research contracts and- research
it grants and with some fair tax laws that entdurdge people to make investments,.

such- companies producing technology for tHefdisabled have a good chépcé at
. making it ‘t0-a self-sustaining state. Maybe if the government put ih money at
the beginming, to help. with the high cost,.of developingxa.product,: then the
business would make it. A R A

»
e
L

I'm not sure if we were properly optimistic,-because we were talking about
‘things that had fairly large markets, likeé a4 device that would be useful for a R
large number of blind people. We're beginning to ‘talk critically as we get into
multiple handicaps and dally living thirgs where the markets may beé much smaller.
Certainly times are changing. Government funding is now decreasing. Money is
‘very tight, even if a company wants to get loans. It's getting tougher every .
day. In,gddition, some of the needs we're beginning to talk about, i.e., daily.
living needs, may not be so easily reimbursable. They're not a clear educa-
tional or vocational expense. . s ' :

"  I've asked the panelists to talk about their businesses as businesées, how .
they -pay the.rent, their financial and marketing history, strategies 'they've
used to keep going, where they've depended on government funds, and any diffi-
‘culties in' getting their product approved by third-party reimbursers and then . _.
. paid fow. We have problems in MaSsachusetts. I ‘understand it's similar in . -
. California. There are many issiés, e.g., how to deal with the market, strate-
~gles of”épstomizing products “or, conversely, mass selling products. Also of
s .+ - 1issue are any difficulties"id'reaching customers and letting customers know that
‘the product is available. E ’ ' : *

Each person is going to introduce himself. .In addition to our three
inventor-entrepreneurs, we also have Mr. George Chandler, who is the district
director of the Small Business Administration for this part of California.

He'll talk about the programs the Small Business Administration (SBA) may have,
‘particularly for, disabled people starting businesses. We've also been fortunate’
to get Vernon Nickel, who has seen a lot of companies-in this field, both good , ~
and bad ones. He has seen them come and seen them go. D e :
: . : )
. Mr. Rogers, would you like to start us?

JOHN ROGERS: ‘I started out in the power field many years ago, and thert became
a little disenchanted with the corporate infighting and went into OB~GYN child-
birth training, which is pretty much akin to engineering. -1 was fortunate, or
unfortunate, to, have some people that worked for me in aerospace linked-to .
Rancho Los Amigos Hospital. . I went there for a week and I stayed 10 years.

Lt

. My talk today is directed toward the problems involved in product concep-
. . tionm, ;esearch,idevelopment and marketing. .

) My viewpoint is biased as are the products I have developed. They are in
the marketplace, not. as revisionsfor‘rehashgg of existing products, but rather _ N
i W . as devices based on new concepts. :
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In order to develop any product an idea of need is first established. - Our
problem is to define what is a "requirement' and what is.a "desirement."” To
illustrgte this point, I developed a device for a physician who said-the market-
grand ‘marketplace of ONE--too little return for a large investment of both time
and money. So we must first coansider what are the basic needs; development
costs, timing and potential marketplace. If a person like myself has to develop

. a product from conception to finished item, . then that person had better define’
: the total :program or a lot of time and money may be wasted. Keep in mind. that
you can have the greatest device known' to man but if it is not properly protec-

ted and marketed it will forever abide in your closet. S i

N

Getting back to my initial point of defining need, it is of prime impor-..-
tance to establish the needs of handicapped peocple by considerable investigation
that includes input from disabled individuals as well as your own bbservationé.,
When it_looks as. if a new device will resolve the problem, then a proper set of

" specifications, suitable for manufacturing, must be prepared if you or:a friend
are unable to build a pre-prototype. P *

~ Note the word "pre-prototype." Some may refer to this as a "breadboard" or
"brass board." Even armed with a pre-prototype, the cost of manufacturing a ~
"manufacturing-ready” or production model may be expensive. Always keep in mind
‘your own protection. 'yritten-discloéhré signed by witnesses and presented tq,é
patent attorney will provide you with some protection until a patent is applied
for., This is your only protection. ‘Copyrights’'are not applicable to produc;s{f“
And, contrary to some bpinions, patents will not inhibit.distribution. It is-
rather the opposite in most.cases. If you are to transfer your rights to a
large company, they will not even talk to you if you don't have coverage. On -
another point about patents, it is common knowledge that court resolutions are
very slow and legal maneuverl by attorneys can drag a case on for years, butlfhe
attorneys must be paid--by who? T o <l Y

So you think you have a great idea and want to make a.prototype. Have -you
thoight about funditg? Who is going to develop your device? Detailed reséarch.
is mandatory if a complikated process is involved. Then, with all parameters
developed by the researcher, how do you turn these parameters into hardware?
You need a designer who has knowledge of manufacturing tolerances.

If you are fortunate, you have a large bankrbll,'workﬂin a governmént-
funded project or have friends willing to back you. . { )
. 4 ) ) ' P . . o

If you are 1ike.many, you have to approach a government -agency--with ;he{p

.7~ myriad of réquirements--or your banker. Now you get very depressed. Interest.”
rates are high. Youq‘collaterél'is low and research and manufac@hring‘éOSts_ate

,géﬁalating at such a ratée that firm quotes are time-limited. Most lending

institutions are'hot_speculative and uriless you have some track record you stop
here. You may be able to put your savings and/or home up as collateral; ﬁowgvep,
most people will feel a little skittish as they want something to 'fall back on."
If you can raise venture capital, be prepared to give away a large portion of .
your ownership. : ) S : : s

So you are now able to get money together and get a prototype made for pro-
duction. You may even have a number of prototypes made and farmed out for eval-
uation and, unless you are an exceptional person, you will have to.foot the bill
fmrwmmnmd@MMrwﬂmdm"mdwom - : o

. Now you have all the bugs out and ‘your product is ready for manufacturing.
*What investment haVe you made and what return-are you expecting? If you are
having someone else manufacture, what is their cost to finish and package? Does
this include liability insurance? After all, are you going to pay any suits
that may be aimed at your device? You must be protected “of your manuf acturer

.
TN
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““must be protected as suits are passed on these ddys to everyone the attorneys

“, can lay claim to. ¢ .
N s .

u

s live without salary for two to three years as a rule-of-thumb. Regardless of -
'+ ¢ how you are subsidized, you have to get your money back with interest that at
- % least equals the return on your. savings plus enough to cover inflation. Remem~
4, ber a large chunk of inflation is due to salary increases and if you‘are
- ¢, collecting a salary for yourself, your income mqstlexceed the inflationary rate
to stay ahead. If it doesn't, you may as well keep.your .morey in a high-
interest account, buy oil, gold or energy-related investments and keep your job.

- * ‘With your own manufacturing there are not only salaries to consider, but

R also Yents, utilities, capitalized.equipmeﬁt,'materiais, tools, legal and .

) accounting fees, insurance fees, cars, gasoline, repairs, office equipment, .
retiremeh& benefits’, etc.. All this without any return from your sales for at
least two months with today's methods of payment. A small .business doing

*'$100,000" in sales per year would, we hope, have material .costs of less than
$48,000. Using that number, this business has to then pay out $4,000 a month
to .their suppliers even if they don't turn that material around immediately.

‘4

. « 0

Let's assume you have gone.through all these setbacks and are now ready
- to sell. 1If you are making wheelchairs or other regularly~accepted devices you
+ may wish to open your. doors”and sell directl& to the end user. If you elect to
rgo through a dealer you will lose half your income immediately, assuming you
sell the same number of devices. This. is because the so-called "middle man"
or dealer may wish to make 100% on his costs; this depends on the: type of
device and his overhead. ' o '
L S . . -
Marketing then becomes a prime consideration. The possibilities are mail
order, direct sales with your own sales force, or through established dealers or
distributors. Mail order seems. to be a neat way, with little overhead and no
markup. But, thefe.is limited exposure when using direct-mail advertising for
mail order, as not everyone reads their mail, and. you cannot always contact the
"buyer." ' ' -

) Direct sales require samples and salespeople with attendant traveling ex-~
- penses. With dealers or distributors, you are paying for their exposure, adver-—
’ : tising, mail-outs, brochures, personnel, etc. You are‘competing with qpher :

" products purporting to do the same thing and internal conflicts of interest for
dealers result: do we make more by selling this, or the other_one? What are
delivery problems.  Can one manufacturer drop ship and thus require.low inven-

. . LY

tory? Will consignment work? : o .

- Now thas you have heard all this, I am sure you will all want to rush out
and start selling new products for the handicapped.
It is very hard to meet all business requiremepés and still make a reason-
able living, especially with a limited marketplace like that for handicapped

people, unless.you are going to sell throwaway items like mattress COVers. The

portion of the market you can'gapture may be small when you, consider how many
companies are trying to penetrate this particular market and how many competi-
tors have considerably more.money available than you do. - )

- N . ’ ' . v’

]

BARRY UNGER: - What are the ﬁroducts‘YOﬁ're most associated with?
| ‘ . . R . .

JOHN ROGERS: I'm sort of a specialist in tissue breakdown prevention, which 1
established at Rancho Hospital. I am also kmown for introducing the concept of

. measuring pressure profiles and stopping tissue from breaking down. I'ma
¢ N *

35

IR
LS

Q

ERIC

Aruitoxt provided by Eic:

Y

Iffyﬁﬁ"iféﬁgaihg.fb'do”}out'b@ﬂ“ﬁhnuféﬁluringavou_shou1d_bewprepérea;tdrg_wﬂ_._



O

ERIC

Aruitoxt provided by Eic:

o - - - : . . .
D N °

. . : R :
consultant primarily with a number of physicians now. .I-just consulted on a new
wheelchair coming out, which I'm excited about, and I -have a hew piece of dental

_equipment I'm working.on. I also have a new matrix for some orthopédic surgeons. . _

' VERNON NICKEL: There, '_éie}'-m_a@dvan;agg; '

QUESTION: - How do you find potential customers? '

B N . .\.'tl.‘ ) : .
JOHN ROGEKS: Well, that's another problem. You try and get mailing lists.
Some companies make a profession.of compiling mailing lists, but they don't

" necessarily give you good mailing lists. You really have to have the direct
cpntact; I think we know of two or three mail order houses that have disabled
perSons’ names. ' . @

BARRY UNGER: ' What is your mode of business? Dges a doctor contract with you to
produce a certain wheelchair or device for a patient? -

~ JOHN ROGERS: - Yes, partly that; yeso
"BARRY UNGER: _An&-yau';e reimbursed, or aliegedly réimﬂursed, by?

-~

-

' JOHN ROGERS: By 'the doctor. He's got the money. - ’

a .

" VERNON NICKEL: There is one thing you left out that is very'imporféﬁt.’ Why

does anyong want to be independent? You've listed all the negatives, what are
the positives? 1 ] o ' _— s ‘ )
) ’ L L - ' .

JOHN ROGERS: Being independent. SRR

“VERNON NICKEL: Right.s What else? .

JOHN ROGERS:: First of all, as an ehgineer) you have a challenge tosolyve.a o
problem. This was.primarily my goal. It was a long goal, and you'ﬁévéftdfsway
that a little bit with your desirement and your requirement. You've ‘got to make
money. I am getting to where I should retire, but ‘I don't have:.that much of an
income to be ablemto.do'thatf. I should have: tholight about. the mohey- aspect, and '
really pushed the''type of thing that would giyejméﬁgyé mpst retarn, .\

N .

[t § 3

T A L
The, othér:thing that permeates

.

through this is that%it.isiSomewhat sinf
. That's .one of the mbstrevil . i
" doesn't make.money-gods;absolutely belly up...A $500 splint mightsave 'a person’
some months in'the'hgspital, or special cushions and things. Through'ithis needs
to permeaté’ d;neéw attitude that profit is ‘the way of 1life. If you don’t make a
profit, nobody gets anything. It's just that simple. . I think. that thére ought
‘to permeate a very positive viewpoint that it's got to be a-profitable business
or there is no business. | ‘ . ' :

.vilsthings’ that cah Rappen,. bécausé gverybody: that-

»

BARRY. UNGER: I'ﬁhink'one of the key issues is, can you mzake a profit? -Do you
keep open competition going in an area? It's open competition that really

assures that the profits are not excessive, and that the best product is winning. '’

One of the things we're hopeful for:is that we're presenting a panel of people

who are not the consumers, but the producers and yet it turns out that the pro-
ducers. and the consumers are not all that far apart. “It's not necessarily an
antagonistic relationship. ‘We're dealing with people who are semsitive to the

issues of this field, and the fssue of profit is what allows them to do things -
that are useful. You don't . have your usual dichotomies. '

< . 36
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QUESTION: I have a question for Mr. Rogers. You say you're ready to fetire,'.
and you don't have that much money. Do you find your.basic business‘policy

"~ changing with that in mind? _

JOHN ROGERS: Sure.

N . , . 4= g

' QUESTION: What do > you do differently?

JOHN ROGERS: I'm looking more to saving' . money, and trying to make the business-

'vmore profitable; which I should have done in the first place. I wasn ta busi—

nessman, you see; that's one of ‘the problems you're faced with as an_ inventor.

) QUESTION Did you have a problem with other companies using your designs or

stealing parts from 1t?

[y

R

JOHN ROGERS: Yes, I've had six companies start out with my ‘ideas, unfortunately,
which is a very hard thing to live with. It's the way of life; you: have to

. expect that. I guess that's a compliment but it really does take away your

income. I don't know how you protect that. I guess you just have to keep ahead

of “the game, coming out with something new all the time. It's very hard. "I
-feel a little bitter about it . S

JE . : o ) S
It s not all that bad. If you have university.affiliation or you can get
somebody to subsidize you for a while or you have some associates somewhere;. and
you can interest a big company, you can do it all right, but it's hard. .

.

BARRY UNGER: Thank you.! Our next speaker is Martin Frank of Abbey Medical/

.\Abbey Rents, and he'll continue on this. Introduce yourself a,little bit.

-

MARTIN FRANK: My name is Martin.Frank. I'm only recently with Abbey Me cal;
I spént 31 years as an independent distributor of medical equipment. Much of

what John says is true, although the job is not an unsalaried.job. .I enjoyed a RN
. salary of $20 a week for the first five years I was in business, out of which‘I T

paid the Operating expenses on my car.

I find myself in a defensive position, baséd upon some comments -John made.
I almost ‘have to go back to basic economics and -time-and-place utility.- You
have to have profits in order to survive, and I think thiat you need to recognize
that this is basically a service and a caring business, both of which are very,
important . . . . . ;-

In order to provide service, you have to have profits, because-service is
expensive. You re buying labor to provide the service. You really have to care

. about what you're doing in this field because you are dealing with the disabled . -

population. The people do-have needs, and the distribution system is very o
uneven, as far as its quality is concerned

I spent 30 years trying QE practice what I preached: provide a decent
living for the people who worked for me, and care about the people who I served
as customers.

. . - :
There were a lot of problems involved in it. I got rid of all the problems
by selling "the business to Abbey Rents -last year, apd that was -really a momen- .
tous time. It'a a fair burden to carry around a business that deals with the
needs of the disabled population. You're always concerned about everything

R

‘being done perfectly.
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" The help that;you get at the.suppiy level is not distinguished. Some of
~ the comments that were made here about the resistance of“thgnentrenqhed supplier
are -quite true. -It takes dynamite to get-change made., ..— -~ ;

I

) %« ~{nto- the market, from

the standpoint of distribution. Iﬁ'is‘Very, very difficult to do itr. It is

very costly. - Part of ‘my presént job description is to examine all kinds of

products. that have merit, and those that do, we select as a retail distributor

for research) development, and manufacturing. . Our’company was very recently . i .
acquired By*American'HOSpital,Supply.Corporatioﬁ and their point df view is Y o
‘that vertical integration is 'pdrt and parcel of;;h{s business. If you can't get ‘.
~it dome in the right way, make it yourself, but-for;the small, individual -entre~ !

i N . ;
But let me address the problefs

preneur to take a product through. research and development, up through ?rototype,"
and into distribdtion is very costly. That in itself is‘’not enough, because
‘you're having to deal with the additional problem of funding.: '

: "Many of the items that are addressed in the material are qotjfhﬁdedvat the .
consumer level. The consumer level is a th;:d-party;payer, i.e.l:an}ihsurance
company,  the government, oOr someone other than the individuals. .Unfortunately,
the financial impact of catastrophic illness or injury is enormous. Somebody
has to pay, and yet we have inSurance company policy -that says, I will not pay o
for environmental control items. I will not pay for two wheelchairs, one elec-
tric ‘and one,manual. I will not pay for a wheelchair elevatof that will give
the person access toO an apartment, even though: that's the only apartment he or
she can afford.. So we have a serious problem of governmént attitude. - .

] . Thirty years taught me a lot about costs. I~ started with $3,000, more -
i+ . guts-than brains--and a working wife. A working wife provided the cash flow that
" the family needed to survive. At the end of 30 years we were.doing $1,300,000 a
: 5yeagnjand.it was costing. I had to earn $45,000 ‘a. month profit before I took .
Home '3 kel. o . o . -

employed 23°people. The problem of insurance was mentioned. There”wéé 7
lastime where ‘my insurarce premiums for doing $1,300,000 went from about’ $2,000 ~
.4t6.521,000%a yea ahd I"was essentially being reinsured. Thé manufacturers .
that suppliedisiwith the products ostensibly had??rbduct~1iability_inSurance,
but because of;ﬁéﬁiﬁalfﬁalpractice problems, we wére:faced with an énormous
escalation in Ins! ey i O N y

o Ly .

BARRY UNGER: What kind of. products were you basically making?

N@WRANK We weren't making products;iwe were distributing them. Remember

im-:-:(“,:e"}second_in line. The manufacturer would be.first in line, so any lawsuit -

’ 4hat %?praced us would be simply a gathering up .6f defendants. .« .
' R ,Jx‘r ) ‘ : S '

/BARRY UNGER: What kind of products weré you distributing?

Vo ge ‘ po e : .

- Cay
7 L)

. % C » ; ! . o ;
MART’ ,@RANK: Wheelchairs, hospital beds, walking aids, wheelchair elevators,

o _.‘;‘_

2 _;J; Yampsy communication devices, all the kinds of things that are negessagy
T &qvirbpmeiital® controls. Many of the products had very little product/s11ab] y
R ggﬁbs je . yet they were all embraced by th%S'very high rate, abog;m$1§'or 519 a A
S . : | A S : ¢ S - ».»;._4':
4 <. : . H I.rj-, N (‘?

(ﬁved*ihough you didn't manufactutR, only sold, ybu'ré’st11¥;suﬁjeqt

.

'~'0h, yes, you are indeed. You will find the attorneystéfy,
ursuing anyone that would have any relationship to a'lawsqi;.

T
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They will gather you up, and when you are named in a suit, you can count\on'
~ $25,000 expenditure. You cannot be without product, liability. As a matter of
" fact, it is one of the first questions we ask to a new supplier- bringing a prod-
uct; in to‘u5° "Do you have products liability? Will-you name us as an addi-
tional insured?"’ e coe

Pt

You: continue with a products liability insurafice loadthat you feel is very = - 7
modest, and all of a sudden it goes up 3,000 percent. Making it on ene individ-
ual product, ,or even: taking the product of government research through the cycle
to market, is very difficult to.do. You need a whole menu“of products.” You = 7

That' s*ohe of” those(kinds of problems that "just (omes out. of left field

.~ need some distribution of risk

+

' MARTIN FRANK: Yes, there was-a lot‘wrong with it. The only money we made off
“of i% was. the customers that we developed ourselves, that. is, our own recent
. mailing list. Those that were related. to people of 65 and over, and given zip-

~ most of them government. I had the, pleasurable experiencg}of starting up with

N : s < : o : 4

Dr. Nickel asked what are some- of the other satisfactions of business life -
.One of the ather satisfactions is a 70-hour week. Another is bailing. your: /
employees out. of jail when they get drunk; you have to go down and get them out -
.at three o'clock in themorning. You ‘do have the adVantage of being able to.

tell yourself to go toshell, without any downside Tisk in it, but over the

‘years I've found that I had to exercise great restraint with a number of custom=

ers; thus in a wiy my customers were my bosses. So even that privilege was
severely restrict d. - f . o
» N N " . Lo / "
Being/in business for-yourself is an experiénde. It can be very, very
punishing. It ‘candbe very pleasurable. ° It can be only hoderately financially -
rewarding, given the economic climate that we ave. I made as much investing in
two pieces of- real estate as’ I did investing ‘i bOIyears in this business.
’.

Lt

[
There s been some discussion about the method of distribution. - How do you

. meet customers?, How' would you, obtain mailing sts? I'l11 give'yod. the benefit

of a recent’ promotion we did.  We gathered names from.our own mailing list, the . - ~
" Abbey Medical organization, and .then we bought/names for. several thousand
dollars from a’Wailing service. We ‘produced Pat I thought was a very nice

catalog, which we sent out. We lost $50,000 on it. . : ) .-

) Developing business leads for mailing lists is pretty hard unless you are
'zeroed in on a disabled population._ 1 wouldn't .encourage you to do it because

. I don't think that you, can ‘buy a list, get oqt a mailing, and expect to have any

great degree of success in dealing with -the disabled community.

.

QUESTION£ Was there something.wronngith the list? e

code areas; -or economic intome brackets of the aging population, which is what
we were focusing on, produced nothing in relationship to the cost of the effort.

We spent ove% $100, 000 ‘on it,. and got back maybe $50,000. So if we had
“had an additional use for the catalog,.which was to send out to each of. ouf own
customers, it would have been. really a mfnor business disaster.

Carrying accounts receivable, if you decide to go the rétailers route, is
.another extremely difficult problem.m In 2 .business the size which I Have
"described to.you I had over a half a. million ‘ddllars in accounts receivable,

~a cauputer, but outgrew it in two-and—a-half years. That was the time I decided

"to sell the business. because another investment was in order, another $50 000 to
$60, 000 for a small business computer- consistent with my needs.
n .
: - N .'.
v 3 .
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-have to have a computer.

.may be making more profit on one‘itemtthan\another;

_ the cost ‘of living and inflation and salaries.

. . . i o R [N
In this day and age, if yoagge going to go. into retail distribution, a com-
puter is absolutely essengial. ou're dealing 70 percent with third-party
payees, and in order to somehoquanage?this enormous paperwork load, you just

v

v
.o

- The computer expéfiepce is another deiighf all by itself. When you start.
up, you bleed from every pore, because every time the computer goes ‘down, you're

. out of business4 You run parallel,. and you.do all the things they tell you to
"do, but .there is some dittle tiny component in some massive ¥ircuit board that |
“blows out, and you are down, and the promised response time does not appear.

- So you'walk in, in the morning, and.you see ten .long faces of your office

" gtaff: ‘The computer is down. That's an experiénce T wouldn't want any of you -

to share, butlitfs sbmethin' that you have to 1ive with, because being in this- _
business without a compugé!ﬁi§ impossible. 7. R

N
L

.If T were an inventor and I had a creative idea, I'd bring it to a counter--

'part'in industry that has the resources to take it to market. At the same time

I might get a good- job offer because companies are of ten interested "in employing -
people who are creative thinkers. 1 ' ' : i
. . 2

Ll "The risks involved in taking a single product are quite substantial, but
there are companies like ours -that view with a great deal of interest any
product of merit. I am currently working on some prodqucts of that type. Two
inventors came in with a product ‘that I thought had merit. They were producing
it. They had targeted a retail price of about $70 on it} -1 viewed it as being.

.a candigdate for a die-casting method. In ordér to,die-cast a product, the first
. figures that have come in to us are $24,000 just.for the dies to run the items: :
. » . . . . N . :

Nevertheless; we're going to consider doing it.. We're going ‘to pay them a -
royalty, and we're going to contract with em for engineering services. So,
many of you who may be sitting on some good N deas might want to consider that as
an alternative. S : '

’

QUESTION:’-I was looking at a pnegmatic switch that 1 found cohld be 'supplied by '
a company called Abbey Rents. 1 think it was about $30. The manufacturer was
Fairchild; I thought it might be less expensive through them. It was $12. -1

- finally found it at Edmonds Scientific on the East Coast, known to be a little

expensive, for $3.50. -

. S

MARTIN FRANK: Fai;child was higher than the other distributor? Fairchild is
the mamufacturer-of the switch. ~The company on the East ‘Coast either got: them
from the Midnight Switch Supply, or they “were on auction. You have to under-
stand there is time-and-place utility at Abbey Rents, and . that store probably
costs $50,000 a month to operate. So, to talk about one product and say it's
412 at one place and-it was $30 at Abbey Rents is not a fair comparison. Abbey
probably bought it from an OEM who bought it from Fairchild. So the $30 switch

probably cost Abbey $18 to $20. The $10 profit is absolutely essential to put

‘that store in that location and to stock the store with the switches. You have

to address those things in perspective.

<

- BARRY UNGER: In’addiﬁibn,'pricing on given items can vary widely. ‘Different

organizations may..use different strategies for developing their pricing. They

QUESTION: I th{ﬁ ;éha;fa'profit is neceséary;'pbviously‘you have to make money_
on ‘the money you:put-in to even keep up with inflatioh. You find me a company.

that gives you 30 percent on your money, and they're just breaKing even, with

.

N
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’something for say $12 $14, and another supplier has it for $3. 50

¢ o

BARRY UNGER. The price of a given. product reflects many things. It reflects
~direct costs, indirect costs, the kind of time-and—place utility; ‘and the cost
of the sales force. The sales force actually performs a service pf reaching

. people, . distributing, and they have to be paid . Inkaddition, insurance has to
: - 'be factored in. ] ST ]y
. ,‘,‘.- . . . | o o . ..’,r"

[

Our fiéxt speaker.is Dr. James Marstbrs. T : I
Qur fiext speaks . > Marsters. :

h3

JAMES MARSTERS:. I've had fy own office for 30 years in Pasadena: - I was born
_deaf from rubella, or German measles. I don t wear a hearing aid . because T

] . can't use one. effectively I'm strictly a lip reader, and I was brought up to C
©~ . learn to speak and to lip redd and try to cope with the normal world rafhEr than N
o being segregated into the world of the- deaf '

Over the‘years I'vé found it frustrating not béing able to use the tele-
. phone, so I adapted the phone to fit my needs. 0ne'adaptation’was tostake an
old hearing aid and splice it into the base of ‘a telephone. Then I would ‘give
Ahe receiver to my friend" to tell me ‘what was said. My friend would héar<what
he person was saying and silently tell me. The person at the other end
v'wouldn t know I'm deaﬁ and would not ‘become’ uncomfortable. o e

.

A,serious problem is- those people who - tell éé I can't ‘use ﬁhe telephone
_because I'm deaf. My peers who are deaf are sometimes worse than hearing people
because, unfortunately, we have 'so many negative expectations.given to us by:-our
teachers, doctors, and other professionals. We get put down, so we ‘have very .
few expectations, and I think that's unfortunate. The handicap is like a
balloon. You can blow that ballcon up or other people most likely blow it up
v ’ for us. The balloon becomes so big that people can't see us anymore.' ’

: [ ! L :
P - I was.very aware.. that most deaf people cannot speak intelligibly like I do.-.
This has not always been S0 ;for me.. I was very concerned about deaf people not
using the telephone and noF being able to speak intelligibly.' So how cdn we .
take care of this problem’ L A

) I heard of- a deaf physicist Robert Weitbrecht, who worked at Stanford
‘Research Institute.. He was an astronomer with two degrees,. who was frustrated
. because astronomy: was “discriminating against him despite a lot of wonderful work
he had done. Stanford Research Institute (now SRI Intlernational) existed pri- .
Qparily by government grants. I heard that this physicist was a pioneer of ham .’
radios. I wondered if it was possible for deaf people to use some of :the old
teletype eguipment that's been used by Western Unitn or the telephone company !
The equipment has .been phased out in favor of computer equipment, which -is much
‘more expensive and which can't be afforded by the handicapped people, as’ 69
-percent of the deaf people in California rare. on’ welfare. . .

. -
'

“The telephone seemed to be one’ of the most important devices to potentially
" improve the language of deaf. people. - If deaf peoplelcan use the teletype equip- .
: ment, they could see the standard way ‘'you express yourselves. They emulate your =
'example. I do the same when I watch you speaking. I might see a word soflewhere .
I've never used or pronounced If I make a mistake in pronouncing something, I
hope some of you would have the. courage to. put your hand up and say, "No, you = 7
say it thls way -

.
f

‘

oy B ) e .

Q
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. T may.:,make a try and say, "Is this right""_ and T. hopg>}

1 Le‘am%;,re from making mistakes, from falling on my:face- andsgetting up again,
" "people wi are’ afraid-to make mistakes,_and don t. try, and never learn. anything,

they!1l never* g_et ahead . o o e

*'I got hold of Bob Weithrecht and 1 said "You were responsi‘b" &
the radio hams Juse teletype equipment over the radio. You were theée:ma *N
how ‘about makin .somep’h ng' to. ;help. the deaf people usé teletype equipmetxt_
the telephone 4 gell 1 over the radio and other ways?" -: _ h

"

. - S0 we began. We also had the ,assistance of another'man, a deaf man, Andrew
. Saks, who is an industrial manager. : - ) >

¢

. 'The three of ‘us, started a buéiness called the Applied Communications Corpor- <
ation in a garage. There ' are many businesses started in a garage. w

) We went to the American Teiephone' & Telegraph Company in New York and they '
called us into the office with the cqrporate lawyers and some top people, and .we L
’ demonstrated the equipment to them..: They couldn't believe it. They were amazed e
;- We asked them if they would provide us with teletype equipment. They said, 'Yes, .
we will if you will use, the dataphone lines." o
[

. I said "Thank you, gentlemen, bub we: cannor. accept your offer. ""Thv e

N lawyer said, ,“po you realize that represents 'a mi‘llion -dollars worth oﬁ—eq'uip- '

ment?" I- said ""Yeg, but what good is it? Do ycu have a dataphonewline in‘a

. telephone booth? No.  Does your mother-in-law "have ;one at “home?:’ Do you have

{ . one? :No.  Then why push this on¢ the deaf people who can't afford ‘it" The data-—
: : _phone lines are much too expensive. o

N ’ They said "We re sorry‘ but we. have the antitrust suit against us. ILf we
K .. give you permission to u;;e .this equipment on our telephone lines, we ‘will have
- - to open tShe door to everybody t:o put everything they want on .our telep’hone lines.
L I'm sorry . ;

",

‘ . " P e .
L sai'i, _/’What do you propose we: de? ! ,They said, 'Well,'»you‘do what;,:you'
\ i ‘ you stay away from our dataphone 1ine.‘ ) . ) Cee

. We: bought .equipment. and we developed the/_e/vice from the : o

gras SI l.'OOtS .

. Now, just because you mq é a better mousetrap dpesn, 't mean the people are
going to want that new mouset¥ap. It's scary to try’ new things. I don't like )
to try new things sometimes. . You have to sell me something We call that .mar- . = ~
keting We had to. educate the people. PR o v
H . PE o
Now deaf people and their parents. and professional people very often have
a block. They say,, "Don't try to tell me I can-use -the telephone. “I'm deaf,
that s dt. We had to get in there and work at it. You had to keep encouraging
" them. I saw a lot of hésitancy because many 'people didn t want to’ expose their ST

'poor language. ] ; ) o o e, i
R " We had to tell them, 'Look, my language is terrible. I had to le’arn too," '::
Gradually, I .developed my language by using it. Don't you %ant to talk to your RS
" friends?" Marketing is hard work, the. adventising, the traveling, the conven- . /

ions, - the meetings. That's why 1'd rather pay so much more for a product. .

. . We have over a. hundred thousand of .our units around the world now. Our
)' company had to go into London .and, set up a “full-time office there to help the
-/ deaf people break th¥ough the post office: and ‘get ‘a license. .We had to pay for . 7
> that because the deaf people over there couldn't do ity We gave them the time
- . and expenses. It cost us a dlot of money, but we turned it over to them’ for free.

42



: Now you probably are’ wpndering if’ we, made any money out P
' are involved in it emotionally and it has’ become an ego thing‘

Meanwhile, we have mpre than ten competitors who ve come onstreamvﬁ’ e/have
4 patent, but the" people ‘who make the most money on. patents are ‘patent lawyers.
It costs a m1nimum of ; $100 000 to 'sue’. somebody thrdugh the patent courts. 'The: * :
. government won't. do: anything for . -you. ' All they do is give yeu a patent, but . .
,they will not’ protec ‘yo ; You hnve .to dov it ; ’ s

-

°

. . fna .
'to research and develop new"

é competitors'7 We want ‘to see
.our prpduct grow.‘

B Lo companies can exist without government funding
. going to have to, with the big cutbacks.
plan beiter. I realize we can'tvdp everything all‘by'ourselve

“

" getting the ‘money; anduothers are better at selling I;think we-need ‘to estab—
lish a central group of handidhppedeeoplexwho ‘could. consult ~on specific needsA';

* Not -‘only would the business be"fit,-but the handicapped person would also ;

- a sense’ of pride. v A .

I am mostly concerned abouo'deV1ces to be. used by thenwidest majority of ° o

"the handicapped group. If 1 had-'the amount of” time that it .take§ ‘td’ develop ad vl
"specialized devite for just one person, I would take that tiuie and spend iton : | i
‘a device that. will'help a hundred to.a thousand or -ten thouSand people. : R
There are new dev1ces coming onstream for the deaf . Wen . '
‘equipment. We may use outside. people.and devices that’ they have already deyel- \
+ oped. We. changed «our equipment 80:¢ thatacomputer equipmgnt will work ‘ovar the
AR telephone, for the dEaf . ﬁ,, J- : , . CaLnl

r . . - .
’ . ’ N

]

Also 1 want to use -the. eqﬁipment whereby the secretary sits down with 3
eyboard on-her .lap and types away at what s being said. . It doesn't have; to,"
- erbatim,arepetitiops, or'redundant. The television scréen shows the: deaf
people what’s ‘being ‘said. This device is alf
“whb dozes off during a conversatio .

B There's a.small‘printer that s very quiet.‘ The printer is &
which means 80 characters or more. It prints out what the‘secr' ary 1§ typing.
- She doesn't have to uge-her notes and the chairman’ of, the ‘board. or the" officers

. ) can refen to what was: said right there;  they can walk out with copies.:;' T R
¢ The most 1mportant point is- that 1 have to think not only of myself but

. of other’ people. How ‘can}I: se11 it in terms'of other people, ot just me?/ It's
+ | " more likely 'to get somewhere. S o Lo

I think 1 have said enough for now..'Any auestions?f-z oL :._ -

- : . .
- oo

N e ' Lo
.QUESTION: Does your equipment,pséfth ; 56

JAMES MARSTERS. Our e?uipment does use the ASCII code for computers 'bn € .
: goes through a modem, ot black.box, that -converts it to Baudot code:for ‘the" deaf
ASCII is-an overkill for communicative purposes. I think. there is a, tremendohs
demand ‘for Baudot equipment. ASCII has more characters available, and more - T
© functions you can-do with'it. ' “Tt's more flexible, but it's an, overkill“’ Baudot
" is more reliable, as it uses a prorated ‘transmission and you ‘are.less likely to ]
lose the information in the 'garble. With ASCII you do lose a lot more..; : S

'v,-, Fl
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BARRY UNGER: I ; _ '
short on alme " 20 fore questions right now, why don t we go on.to -

GEORGE‘CHANDLER »Just a 11ttl word about my background I'm the district dir-,
ector of the*Small Business- Administration, San Diego District._ Thisodistrict i
inclﬁdes ;hree counties--Imperial County, Riverside County,’ and San Diego County.
aMy job starged in January of this year."; . ) . e
PrEVious to that T was with "the National Aeronautic and pace Administrat1on L

headguarters in Washington for .about 17 years, Apollo and Gemini before -that, = o
- and Skylab ‘for a bit. Most recently I'was the dfrector of the Scientific and - e
Technical Jaformation Office. o We were a sister office to the Technology- Utili-'l L
zarion 0ffide, o, which I noticed was written: up ‘on one of the recent letters as, '/ "
e hav{ng- deveIopéd .or contributed, through some sponsoring organizations, to the'"”~”
i ~'developmenthof some utilities for the handicapped - . .

.

" Lep.me say a.little about the Sma Business Administrat1on. We'rera . .JL; L
."federally—mandated organization with'about 80 district offices throughoug the . 7 A

' country._ Our, primary -goal is to help businesses get started or‘help businessesq
‘that are ‘started to survive and prosper, and we do that through about four dif-
jferent p ograms o A - e SRS

- 'f;' o These programs ‘are delivered to;minority, majority, disadvantaged and non-
.o disa Vantaged people. The only criterion is that the businesses are small- T

4:.. L. e ~ e

. ...The definition of a small® business is one that is mostly 1ndependently B .-
owned ‘and ‘not dominant in its field.e in the UnLted States there- are around 13 . :
million,busine5ses, aside from the farming industries: Qf those 13 million,_u_;“- .

+ around 12, B millfon are small bus!nesses. Those ‘small businesses employ rqughly:
“half of the'work force 4n-.the. United States and put out approximately a’ little . S

i lf of the goods and‘services.._f.v_ R Le 4 L

. The four programs that ‘we provide at’ each .bne of our offices aye: the: - ,; L,
Management Assistance Program,, the Findncial Assistgnce’ Program, the ‘Procurement
Assistance Program, and the Advocacy Program These services are provided free
‘of chargeﬁ i -, o- . : .

.-

." -‘6

S ' Upwards of 90 percent of ' the busines es gZat faii do o‘because of inade- .
. quate management.expertise,pnd/or experience. The Management Assistance Program
J.. tries to assist companies in ‘various managemegiatechniques.. We<have counselors
at each “oné. of" our; offices”and we have counseltmg offices’ throughout our.whole
district, typioally at the- Chimber of Commerce buildings in the- cities." In our
district, wefve got about seven counseling offices, in addition to ., the ‘one that

have‘righ 'downtown in my office. . . R N
_ L . .. S

SR These are typically run by - people in'bur SCORE program SCORE'is the-
Senio ' Cotps of Retired Ex2cutives.' These . are people who have_beé successful
' as_ uginessmen themselves in various capacities, ‘and have retife‘;.butihave
- donated” their services to, us‘, "They work without pay, but- 4if they have to travel .
,\to ‘a - counseling site, we’ pay ‘for traveling expenses. They provide counselingﬁ
setvices in our offices or in these SCORE counseling of fices in the' various S
Chamber of C;mmerce buildings, but they “dlso. provide counseling at’ the busineSSV‘b

d work with the clients at' the business.

g [ R They also provide workshops periodically.- WOrkshops ‘are about eyery,two_
o weeks, nd.: focus on the requirements or skills necessary to-go into business,‘o o
to keep ‘a usiness alive: and prospering. . They cover accounting,‘finance, markét-
ing, management control, “cost control;’ and a‘ unke f~other facets that are e
necessary for a business to operate. R ¥

Q
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s N : .
The Financial As&iStance Program is divided into basically.three parts. Lo
First‘Pf all, we help businesses find financial ‘assistange through a bank, we
help establish a banking relationship,’and, where necessary, we help with the
preparation of financial statements. - N :

3
.

If ;he business can't get a loan from theﬁbank directly then we help them: °
: get a guaranteed loan, where the government, through the Small Business Adminis=
tration, actually guarantees up td;90 percent of. the loan from the bank. - The
guarantee makes the ‘bank far moﬂ” 1nterested in making the loan.if a business TR
" is financially marginal, ' If- the,bank is still unwilling to make a loan éven on '
" the guaranteed basis, then ywe have a direct lend}ng program where we actually ¢

‘loan the money directly ourselves. ) . ounL p
. N L . . . N ".

. Jhere are some additibdnal features of the direct program, such as some
4mone .Ghat ‘Is %set aside for particular situations, one of which is what we call
'thé HAL program HAL refers. to the Handicapped Lending Program. "The HAL pro-

“gram is divided ints” two parts. Qpe is %ﬁe Handicapped Lending Ptogram for

sheltered workshops. "The sheltered work ops must be non-profit and are organ-
ized to. produce preducts and services bytag leaét 75 percent handicapped people.
The maximum amount of -that loan, or - thatbaSsistahce, would be $100,000, with a
low.interest rate. It can be used for w%tking capital marketing, construction,
and other such areas., - " . .' 1° ) ; ﬁ
e fel s '
ﬁnfof%unately, due to the budgetary squeeze thatbhas occurred since the new+
administration, this program has dried up for this fiscal .year (through Septem—
ber 1981), and'we do not know where it will stand for nexf year.‘ o

‘e

A.. AR .
This is not to say'that ourr h61e program is affectéd 5 If there is no
. money in  the Handicapped Lending‘Progxam, the people who would normally qualify
for it would simply gé Adto one of® our;other programs, such as. the guaranteed

%, program or the other features of our direct program,
g "

X s
“r .

< ~‘-§=Q.\

: ' The second part of our Handicapped Lending ProXyam, for which there are

“; currently no funds- for the remainder of this year, is for acquiring an indepen-
dent business, for-profit.individual business, or starting up such a business.
The funds can-be used® £OT working capital, machinery, debt, construction, asff
well as‘purchasing a business. -

The period for these loans, and for ‘the other. loans in our program is,_;

seven years for working capital, ten years faof' machinery, and 20 years for rea

estate.; _ A '-.' . :u:¢,x"’

o QUESTION: What's the maximum a busineSS,could borrow through the Handicapped
ot e Lending Program7 h ‘ .

“CEORGE CHANDLER: FOr both HAL 1 and ‘HAL 2 the maximum is $100,000, and the -
interest rate is*low. Up. to now .the interest has been something bn'¢he order of ™
3 percent. - :

Again, I don't know what s going to happen next year, but I can give you an
idea. They*re thinklng of . taking our direct*lending program, which has 9-3/4%
percent interest and moving that up to market rates, which would be 17, 18 or 19 .
"percent. Then there wouldnlt be {py edge. I don t know what wi11 happen with *f;'
the Handicapped Lending Program.* ) .

0
A

. BARRY UNGER: rom what I hear you sayihg, a person doesn t have to have a par-
ticular backgrqnnd to utilize the .management . assistance or to attend the work—
‘shops on various’areas. I%,- s

O
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. GEORGE CHANDLER: ‘Right. . R . - *

.
“ . g

o BARRY UNGERY?. Althqugh.ﬁhéfe's a-problem with fhe 1pans, one could still get
-"free ﬂanagement counseling and advice on starting things? E . .
- . e . B - | ' B

- GEORGE CHANDLER: There. are no proflems with the. direct and the ‘guarantee
© -program. . We}dpn't,héVe any particu&ar,restrictions,right now. .

'BKRRY UNGER; "Who would people ccn;ac;'who.ﬁanﬁ to use SBA services’
either management agsistance andsgounseling services, or who want t .;dquire"
. about " their personal.situation andxthe‘type of loard that wduld be appropriate?
! I . ’ ' .

. ’ » -

GEORGE CHANDLER: Here in San Diego, the number is 293-5430. .There is a bro-.
;.. chure which ‘has the phone number for every district office’ in the gountry, g0
¢ ., that depending-upon-whé:e.you're located, you can %all the approprigte one.,
, f . . . . L . " & . . . )
.. -If the request ‘is for management assistance, we would have a SCORE coun=
. selor talk with you and se& up an, appointment with you, either at our of Mte or
j“ﬁzot'yéur place of business. If the problem concerns financial agsistance,"we :
I. - “"iould direct you to one of .our loan officers who could chat with.you and either
A : R 4

{4 rsteer you to a bank or perhaps_help'directfy-
L e R

M . , i . - .
‘Let me just briefly wrap up. The final two parts of the prograh are the
. Procurement Assistance, where we provide assistance in gettidg contracts -with
- tfie federal government or evén with state and local govermments. We've had some
procurement conferences. We're having one in- August and another one in Septem= '
.ber that we're cosponsoring with the Chamber of Commerce and ¢ith "the Congress— -
- men in the area. . C i B S K o

4

o IR <. . W .
5 ‘One feature -of this is an 8A Program, %hich ig actually a paragraph under .

. . our enacting legislation where the socially and'economically,disédvantaged ‘ _
organizations' cai-be reviewed, placed in the pregram, and then?given'assistance
in direct contracts with the federal government. o g
o ' ' . %, PR g e .

Y We attempt to advocate on the part of small business.. We've got a couple
of'ngw_régulations which we've helped get passed this year on the federal level,

‘and %s I understand ift, théﬁstate of California is just. about to pass dne--a
‘Regulatory Flexibility Act, ‘where any new regulation which would impact on small-
business must get the Small Business;Administration's approval*before implemen-.

. ~ tatjon: As for ‘any, exigting regula?ibns which impinge upon your -ability to do -

Lo " business, we would go to-bat with you, hopefully to try to figure out a way witb

- the sponsoring agency to work a way around .it if possible. - o

o

. . o At

BARRY UNGER: -I also wanted to mention that the SBA. has many free documents and
; booklets, written by top-potch people in the field. You name the topic, whether
¥£'s doing your budget or writing a business plan, and the SBA probably has it. .
These supplement their workshops, which are perhaps oneiof the grgétest re-,
“sources they offer. You just pick and choose the materials you want to read.

, E o T v .

o . _ AP - . P )
f&k%WERNON NICKEL:. I have one question. .There are-two types of businesses that
.. you're talking about. One is businesses of any type for handicapped individuals,

T rig_ht? o ~
. GEORGE CHANDLER: Right. : N L ,
.‘.'0'.' y . : ) . . o L ' E Lo ?:' . . ' N N L v
~ VERNON NICKEL: - The other,_al§o_1egislgted‘but not yét in effect, ,is small

]

business.support- for t_hose‘ businesses to help the S(:Emdic_apped. ‘The businéssnien

-

) ) X ’ [ .
L. Co . e . . 1 . " . . L4
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‘ not the busineesman himself is or is not handicapped?

O
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-used were, "Small businesses flaunted the will of Congress."

may or nay not be'handicapped Is there such legislation in effect whereyprior-
ity is set for thosq businesses that want to help the handicapped whether or .

‘

GEORGE CHANDLEﬁ:

’

I'm not sPre.
&
I heard there were some Congressional hearings and the words

To my knowledge
there is legislation to supporty on a priority basis, businesses that will help
the handicapped ’ ] -

VERNON NICKEL:

GEORGE CHANDLER: If I had anything to do with it, I would certainly give an
edge to one that was trying to help the handicapped

BARRY UNGER‘ I believe Dr. Nickel is, incidentally, correct on this in terms of

legislation, which points out that. legislation is nothdng if it doesn't have
money appropriated behind it. £

i
.

VERNON NICKEL: It wasn't just money.' This was in hearings of Mr.t 0lin Teague,
who's Very interested in tHis particular subject. He was very, very hostile to

-gsome of the bureaucrats who he felt had directly and probably criminally

flaunted the will of Congress.
o r . . . : . .
I'd like to make a comment. A lot of money has been spent for research for
devices, and for ideas,. yet there has not been implemented any.way of getting
this into the marketplace. That's one of .the biggest lacks. The VA has a' ;!
system that has been in0perable now, for about 20 years' o
BARRY UNGER: I,would guess, from what Dr. Nickel is saying, that one way in
which progress can be achieved in this area, if these laws are on the books, is .
through aggressiv implementation. Handicapped consumer organizations must lean
on Congress or whoever else to make sure these laws are implemented -

.

I’ d like to thank all-our-panelists.
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Psychological Aspects of Rehabilitation L

.

- Engineering _ . ' o

Background ' P

In order to understand why certain consumers accept or refuse to accept

. téchnological aids, it is necessary to first understand whether, how, and how
" well they accept their disabilities. ‘In the most obvious cases, people who are

inwardly convinced that they are going to walk, see, hear, or whatever again will
have little interest in devices they are sure won't be needed as soon as their

cures take place. People who entertain such beliefs are not as easy to identify_
as you might think, hecause they have been "punished" fop them—-by ridicule,

- gomber-faced lectures, and angry denunciations of their unrealistic attitudes—-

long enough to "go underground” and 'keep such hopes to themselves. They will ..
play the games of evaluation, fitting, testigg, and so forth, but when, the games
are over, they.will not use the devices. In fact, they may hide them, because
their presence challenges dearly-held beliefs and threatens to.catapult them
into depression. ' . ' ' )

Beyond this extreme gituation, the issues become more subtle. In the first?
place, the phrase "acceptance of disability" has become cliche and, like most
cliches, it means whatever the user wants.it to mean and, quite 1likely, gomething
else to the listener. "1 described what I meant by ft in 1975--and made reference
to accepting the facts that I would nevér again hear whistles when I walked, or

* go dancing, or ride in a horse show, or go, to the bathroom by myself.

Four years -after that was'written,hit‘turnéd ouﬁ'that even though I still

couldn't walk, dance, or ride horses, I.could go to the bathroom by myself--

thanks to rehabilitatioh engineering. The insightful recombination of very old
technoldgy--an I-beam, a chain drive, a hoist, an electronic control box, plus
three strong fabric straps-—made it passible for me to go to the bathroom with-
out someécne around to lift me for the first time-in twenty-eight years. The lift
was invented by another postpolio.quadriplegic who wanted to be independent of
other people in toilet and-bed transfer. : ' . o
¢ N . . - R 4

What were ‘the advantages to me? Very practical ones, of course. I no
longer needed to have an attendant who would be available during the day to help
with toilet transfers. I could hire a housekeeper without concern for whether
she was strong enough to lift me, and could be very flexible about working hours.
Since my assistants live in a guest- house on our property, it is very nice to be .
free to select mainly on the basis of personal'compatibility. Also, I no longer:
had to place constraints on my husband's time away from home during .evenings and:
weekends, when my attendant was off duty, or restrict fluid intake--a practice
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not known for its health advantages. But the most significant, even startling,
change was the fact that my dreams changed dramatically within less than two weeks.
_For twenty-eight .years, ten to fifteen percent of my dreams contained some form

of symbolism of my dependency pn others for this basic biological function that

we are strenuously programmed to control, without error, from the earliest months
of 1life. Although consciously, I accepted this dependency with good nature, my
dreams showed that it was not a comfortable state of affairs at those deeper.
levels of consciousness referred to as the "unconscious."

Note that I made reference to the inventor's desire to reduce his dependency
on other people--not that he envisioned reducing his dependency, period. Para-
lyzed people like him and me can expect to be dependent on either people or

~machines for a number of essential functions. And the more varied you want your
life experience to be, the greater the number of such dependencies you may create.
However, one does not tend to feel embarrassed about "bothering" a machine to
1ift one onto thé toilet three times in an hour when the flu bug bites, nor a
"burden” over the years. for continually asking, "Will you please...this," "Would
" you please,e.that. To be dependent on a machine that one can operate without
'help, and which works reliably, feels as respectable and self-sufficient as
"everyman's" reliance on electric shavers, automobiles, foogsprocessors, and the
myriad other time- and labor-saving devices on which peopl?gin-general have grown
dependent. . . :
] , . . e . » )

The lift was not the first time rehabilitation engineering caused a cata-’
clysmic change in the degree of my psychological well-being. Fifteen years ear-
lier, my first motorized wheelchair made an even more sig ficant difference.
From late 1958 to early 1961, I served a psychological intdrnship at Rancho Los
Amigos Hospital. " At that time, motorized wheelchairs were/spurned there, as a
matter of rehabilitation philésophy. It was considered bgtter to encourage
patients (and disabled psychological interns) to wheel ménual chairs, not only
for the exercise; a value was placed on independence from electronic devices.
That was-fine with me. There was no way I wanted one of those weird-looking,
cumbersome contraptions that made their users seem even more disabled than they
were. . \

To add perspective to this "case example,” I had totally abjured learning
to wheel my chair throughout my undergraduate school years because 1 felt a
helpless, serene, feminine image would serve me better, than a struggling, inde-
pendent, sexually-neutral one.' It did, until I starteﬁ my internship. Then I
found it necessary to get a one-arm drive, manual chair which I could propel to
do ward rounds and see patients spread over a huge, one-story hospital I was
willing, then, to give up the '"serene" image for a "struggling" one because:
a) I had accomplished what I needed the former for--hooking a good .man, and '
b) I now had 4 different life task before me--hooking a good job--and to that, in-
dependent mobility was essential. This is a very important point to keep in mind
when trying to predict whether a consumer will use’'a device (or understand why
she or he didn't). ‘How does the device fit into the life tasks the consumer
sees as important? C ' : -

When I returned to Rancho to take a staff position in 1963 I found a revo-
lution had taken place with respect to motorized wheelchair philosophy They
‘were now being strongly recommended. for anyone with a significant degree of arm
weakness.” The memory of how exhausting ward rounds had been with a manual chair
: eliminated any traces of resistance to the idea, along with role modeling pro--
& vided by a minimally disabled physician who was, by. then, using one to save her
time and energy. .
I have just finished writing a textbook on The Psychology of Disability.
‘The impact of rehabilitation engiheering on the users of its products is cited
*in nearly all of the fourteen chapters. This reflects my view:of its importarce
in virtually all aspects of life performance: surviving and living independently,
. G .
& s o o

-
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.getting educated and working, enjoying leisure time and friepdships, maintaining
" .a home and family love relationships, even transcending disablement--or trans-
forming it into a positive experience. C o

_thabilitation engineering is ‘one of two non-psychologicai phenomena repeat-
edly.cited as having powerful influence on the psychological well-being of dis-
abled peopleg. The other is the civil and human rights moyvement, which has begun
to acknowledge that disabled people have been denied thei¥ constitutional rights
since the constitution was written, 'and has also begun. the long, arduous process
of ‘trying to correct that. If there's anything that can erode your good feelings
about yourself and the world, it's being stripped of your self-evident, inalien~
able rights. Psychophysiological research dating back to the fifties (e.g., *
Richter, 1956) has clearly.sfemonstrated that the sense of helplessness,. or power-
lessness, to influence your own destiny, can not only depress, it can kill. It
caused millions of Jews to walk, knowingly, to their own executions; it contin-
ues to cause 'voodoo" and unexpected, surgery deaths; and it caused the widely-
publicized suicide of Lyn Thompson--in conjunction with anti-humane Social Secur-
ity Administration procedures which she believed would force her into a custodial "
institution. : L : 2 e

“ar

The civil/human rights.movement and rehabilitation engineering. technology

are advancing--in parallel to!return the power to the people; in this'case,

disabled people. Some imertant changes are also happening in psychological

service techniques,: such as. the use of peer providers, and the influence of the

holistic health/human pot ntial development movement on rehabilitation psychology.

However, and this may seém a jitreacherous statement from a psychologist, the

advances in civil rightshlgg'sigﬁion and’ the . technological solution of disability-
¢ . related problems, strike}ﬁe.aé'hore important influences on improving the psycho- -
logical status of disabled individuals!  George Hohmann, a rehabilitation psychol-
ogist who became paraplegic during World War 1I,.indicates, ''Beirg disabled just.

- - {isn't as depressing as it was when I was first injured." The reasons he cites ,_’;,}‘f,hﬁ

have to do with advances in medical science, technological development, and ..
protective legislation--not improved psychological methods for helping disabled
people accept their:handicapped status. : e LTt

The point is this. - Equal protection under the law and’ appropriate applica-
tions of technology can reduce the handicapping effects of disability.’ Why '
counsel people to accept what can be resolved? Remember -the Alcoholics. Anonymous
maxim, ''Got grant me the courage to change what I <an, the serenity to-accept
what I cannot change, and the wisdom to know .the difference.’ . Legal advocates
and rehabilitation engineers play their roles in concert with the first clause--
changing what can be changed. After this has been accomplished, the psychologists
play their roles in attending to the second clause--helping people- accept whatever
residuals, at a given point in state-of-the-art development, are ‘impervious to
change. Both, working together- and with the disabled people invoived, must con-
tinually attend to the third clause--knowing when to attempt change  (through
technological applications) and when-to promote ‘acceptance of the way things are.
Another way of looking at it is that disabilities--which are unchanging givens--
must be accepted. - Handicapping effects .of disabilities, which can sometimes be
resolved through the right mixes of inner and outer resources (e.g., motivation
plus feasible technology)--should be rejected until the evidence is clear that
no resolution is possible. . If and when that happens, handicaps, too, must be
‘accepted, serenely, if a secondary emotional disability is to be avoided.

Just as- technology has advanced, so has the psychology of re 1itation
engineering. Fifteen‘years.ago, I was inélined to promote the ddveldpment of
accessible cars over accessible vans in the interest of 'normalizati n." That is,”
nondisabled people tend to use cars,-not vans, and "Ironsides" 'vans seemed to . -
heighten the visibility of differences between "crips" and "wafkies.", It seemed "~

" valuable, then, to minimize the visible differences in order to minimize the i
social distance between disabled and nondisabled-geven.at some’ expense to

%
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functionality. In other words, the functionality of appearing more "normal"
seemed as important as maximizing physical independence. .

Today, any inclination to promote cars  over vans relates to gas mileage, not

" normalization. Some renegades, myself included, have even come to abjure the

concept of "normalization" as refuting the growth catalyzing, positive aspects

of being different. We regret the time and energy that went into trying to help
(spelled f-o-r-c-e) disabled people to look as normal as possible, and the pain
that resulted from such futile, misguided efforts. The learning process has been
a slow one. Only five years ago, in speaking to a group assembled at Rancho Los
Amigos Hospital (Vash, 1975b), I made a stronger case for attending to cosmetic
aspects of continually-used devices than I would today. Because of. our improving
political status, disabled people are less dependent now on being found "accep-

table" by others in order to get some fun out of life. We are now more inclined

to '"do our own things," however peculiarly we have to do them, because the "move--
ment" has allowed .more of us to -become task-oriented (oriented. toward self
actual®zation) rather than ego—oriented (oriented toward attaining some minimal
level of self esteem).

This does not mean,- however, that cosmetics no longer matter. The human
potential development movement has led people, generally, - to be more concerned
about doing their own things aﬁﬁ, concommitantly, to be less emotionally depen-
dent’ on others, less needful of external "strokes." Still, it has not harbingered
the collapse of the cosmetic.industry. Nor has it altered vQluminQus research
findings that physical beauty is an extremely powerful predictor of personal
success. : Looks stillmatter mightily. What has changed is disabled people's
reactions to cosmetic issues. They. are more practical and realistic, less
neurotic," if you will than they were even five years ago. The balance point
tween.accepting an unaesthetic device because of its functionality, versus
eﬁecting it becaust .of its social liabilities, has shifted toward practical
funcuionality. The rehabilitation engineer who can maximize functional practi-
cality'andp at the same time,. minimize social liabilities, will serve the con-

The most~5réqu 2]

* éngineers, is reJection ‘6f devices by consumers--either outright refusal to accept

and use them, or polite acceptance followed by immediate or gradual non—utilization.
It's disappointing, frustrating, and irritating when it happens--after weeks
months, or maybe even years of effort to produce something that will help an
appreciated-—-and some ungrateful soul won't try to work with you to de-bug 1
it has problems, or just use it if it doesn't. I'11l take several steps to try
~to place this unpleasant turn of events in perspective.

First, it may help to realize that the designers and manufacturers are simply
in the same boat with rehabilitation providers. That is, unlike most people who
produceé products and deliver services, they are working ‘with clients who,, gener--
ally, are not ecstatic about being their customers. To give you, quite literally,
a feeling for what some customers may be going through, the following passage,
from a paper on the topic, of denial versus acknowledgement of disability, is ) .
offered: .

N B4

I was depressed. No -Gloomy Gud on the outside, I smiled and smiled
and smiled,..another form of denial. But on the inside--such’self
.loathing, such world weariness, such cosmic depression as few are priv-
ileged to experience. I'd wake up and look,across the room at my wheel-
- ghair and the hydraulic lift used to put- me”in it and think, "No: No
human being was ever meant to'be like this...a useless blob of protoplasm
that has to be moved from one place to another with a crane.’

[ . o :
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Y Twenty-<eights yeats' later,
- back, tq thé}ﬁ?sﬁ@r‘bathfoém to view the new
ﬂahdfegciﬁgd:apﬁupfiﬁ;}éﬁd;no longer equated my
ﬂbldbppf,ﬁfdt@glgsﬁiﬂ;jTwentyéeight years ago, had my wonderful 1ift been proffered,
¢In§rqpaﬁiﬁjhbu1dvhavéﬁ§miied and said, "Oh yes, that would be very nice,”" 'and =

"phéh;criequyéélﬂi@qr$1er over it for a month. And I woild have tried every .
) ‘tri¢kv1ﬁﬁthesb66k ‘tg avoid using it for the simple expediency of trying to protect
.pySéJf[itbﬁ;pbﬁﬁgmplatihg suicide. By
ing;théohfiwpﬁld_ihvépt such a thing for nearly ten years.
Jpr”p%itéllj3'addquybhﬁlqgically. ) '
FC N T T

everyone who came into the house would be”dragged
"potty machine” because 1 was giddy

need for such with being "a useless

the time it was proffered, I had ‘been wish-
I was ready for it...

L e T N -
‘Acceptance of. Disability S
S : _’f-.“’,. s

.:'4l‘ . ‘.4-‘ I.” N !
-?\'ﬂ;uncéépt' ce 'of disability is, perhaps .
f;infldéncingfﬁseﬁ:éccééténce of devices. It is related to such factors as: . time
}ys;ﬂtéféhsqtiggénérélxgmbtiOnal stability or mental health, the extent to which
,fpré{digabilﬁtyjlifgétyle and preferences were disrupted by ‘disablement, the amount
,{»jpﬂdthugligy"bfjintérﬁefsonal‘support available from family and friends, the 'sta- .
:Labilit&jbf the disabling condition itself, and’ the presence or absence of a reason-
‘ wqbly:weilffprmulated-phiIOSOphy.ofﬂlife_into which the disability experience can .
:Jbenin;ggrhted—fgiv;qg1 t purpose and meaning. Obviously, with so many causal
=cpﬁdi;ﬁbﬁsﬁhhﬁd“qhereuzre many more thdn I have mentioned--the relationships are
ﬁeve;<siﬁ§lé};7Thg;§a al conditions interact so that one can never say, for
example, "Ahal’ 'This person is only ‘three months post onset, and therefore must
ﬁbﬁjhé&b”hégque&7his disability yet!" He just might be one who is very philo-
cé@phipdllyfihcliﬁed and is serenely trying to understand God's purpose in bring-
"‘;1q§§himﬁﬁ§sabi1;ty‘so that he can make the best spiritual use of the experience. . \
RN o

B
’

;:the most critical, single variable .

‘e

P [ ' . .
‘;['hgﬁﬁéptéhéefof disability affects whether a person will be interested in any
AdeVigggﬁ-br.invapprbprdate ones. -As noted earlier, one form of denial may lead . .- .
(viag ‘total xéjection of devices since they would be wasted after “the cure." A | ,
g!Iéss‘primitiQE'form,may-lead to demands fpr devices that will do the impossible
 andrbe “invisible, because:while the disadgement‘itself ig tecognized as real and ' .
Sermanent,its implications-are considered intolerable. .

Ry

AL - s .
'Mdtivatipn
' .'!(.: e . W
* . This ‘topic encompakseé a multit
ttempt, to untangle %ﬁd;present‘coh

.\ -

13 et ST
of interrelated phenoména which I will
ly for the task at'h

o

i

T N TP I TR ARy s o , R
‘ ;.Eirstijletfs.dispenSeuw*Fh.thé'sbraw man-issue of the "unmotdvated', client.

" If the: clfent:livesy she:'or he 15t mot d. Wpen'professionalsfdgf ré:clients,
_pat'éﬂtsigénnghtst"epc;,f" g vated,"” what' they mean is, "They'r 'motivated

: QL 1
“to play my game my way." Th lary is that they arejmotivated, but
“to'do-something-else. The. ¢ out. what ’

£igur
ﬂ’ﬁgt'isiand gear rehabi@iﬁatidh

nsibility is to* figu
fémfliar'késé4sthd&:' when I
‘ehabilitation professionals would
teallyymotivated to rehabilitate
‘ttuth.? I'had though it all out
£ my specific, life goals at

o the 'distragting clutter of .
ee me, apnd b):they would
-erfe ‘th'.the serene, . .4 "~

. To give you a concrete’ exa fléﬁfrgm my, Host’
Yejected hand rims on m&\fif§t{wﬁ¢el¢héfi,5m§n;
have ‘taken that as clear*éVidepce[thgt5I{wés‘hé
mygélf. Nothing could have beeqy further from:
and-xeached what seemed the best :
'that time:'- ;no hand.rims because a),
the. wheelchair and 1 wanted people;
.. suggest that I ¢ould propel my -‘own -C

.helpless, graceful image I intended. to 'proje
‘tivatéd. This points toward three faterrelated
eﬁe;gy:level; depression, and goal diredtéaﬁés'

: ;?gpple wifh low energy 1e¢gls;;9fp¢h¢
ométimes considered "poorly motivated."
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think or care as much, as people with high energy levels. They probably want as
much .as anyone, but for varied psychophysiological reasons, they don't have as .
much energy to go after #£. In a way, the central aim of the holistic health/
human potential development movement is to ‘help people enhance their energy levels.
Such attention may be needed when clients appear to be "poorly motivated”" in the
sense of having generally less zest for life than”you suspect they could have."
One of the most important psychophysiological reasons for low energy is
depression——sometimes considered a natural reaction to catastrophic disablement.
Temporary sorrow, grief, sadness, mourning, yes; but depression indicates that
the natural reactions have gotten cut of hand. -Depression isn't a primary reac-
tion of extreme sadness, it's a secondary reaction wherein an accumulation of
anger is transformed into something that looks like sadness--because of the slow-
ing of thought and behavior, loss of humor, and depletion of energy reserves.
Energy isn't lacking in this case, it is being used up-+sometimes. eriormous amounts
~of it--but inwardly, so that little is lefr over for reckoning with the outside»
world

Reckoning with the outside world is the third aspect of motivation to be

considered here: goal directedness. Some people are simply more goal~directed
than others; and people who-have goals, know what they are, and can state them,
are easier for all rehabilitation professionals to work with. "A research project-
I directed several years ago at Rancho Los Amigos Hospital (Wetmore and Kemp, 1969)¢, }
showed that former spinal cord injury patients who could;state specific activity

« goals (such as "play golf again' or '"get a job teachlng whét I usedto do") had

. reached much more productive lifestyles ten years afte: ischarge than those who
could only state vague, generalized-goals (such -as "be“happy "just get along").
The level of goal directedness is also affected by energy level and if present,
depression. The type of goal directedness has to do with:

)
.-

o
T

LreJected hand rims, it was because they would have interfered with
what I perceived as my top priority 1ife task at that -time:- hooking augood man.
Any assistive device that would héve helped me with that would have been eagerly
accepted : “. . tt » (.:
The clinical folklore in rehabilitation is filled® with 1aments about cl@sets

full of orthotic and prosthetic devices which were abandoned because, whilerthey
~ facilitated some fungtion held dear by physiciansg or therapists, they interfered
/ith;other functions held dearer. by the ,disabled people who politely accepted
‘andpned them. S ople may: not have discovered the.disadvantages’ amnteil

t home fr Qhe hospitaf > The tenodesis.handsplint offers a .

xa O 0ccupaQI6nal therapists were pleased, and .patients too, when
they permitted'quadrlplegics to write. When the patients ‘went home and found they
“had to constantly -take them off, put them on, and take them off again every time
" they wanted to ‘propel their chairs, they tended to remove’ them permanentlykand
tuck them away. This happened because wheeling was ‘a more ‘valued activity mhan
 writing, and the effort requfred.to do\both was greater .than the "payoff' 'was
worth. Only if and when the Yndividual ‘got- into collége,:say, and“placed writing )
higher on the life task priority list,: would the splint be exhumed«from he. closet. .

R

It is therefore essential to assess whether the life task priorities of con-
sumers, and those other parties hold out for them, match Part of theamatch
relates to:. :

P i oL

'7Effort—Reward Balancéf"‘lﬁ"v‘i -

This was alluded to in the context of handsplints abandoned because the. "pay~
“of " "of being able-to write wasn 't worth -the.ef fort. of continually taking them.- i
of f and putting them back on. . The principle ‘is a broadly applicable one, and the’

ife Tasks S A
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" desire to have you around--and sometimes their money.

' Risk -Taking

" person’ who!

L

. . . . _ O o . -
mechanism was explained years ago by the clasg@étlaiearning theorist Clark Hull.

Based on rathstudieskhqf'course,vthe'observ?ﬁiﬁﬁ=ﬁ$éithat‘iﬁ the' rat had to L
traverse too big 'a maze or pull too @gny vers to get too few food -pellets, it
just didn't do it. Hull hypothegized lan

that built\hp, finally eventuating in discontinuance of effort. - I illustrated the
principle when I stopped“tryihg to paint until I got a motorized chair because
until then, the reward simply was not commensurate with the effort. I mention it
here becatse it relates to motivation: Had I the inner drive to paint felt by
Matisse--who, Severely disabled by arthritis, painted from his bed 'in.his later .
years with a brush taped to a long pole--my story might have been different.

. Clearly, the effort-reward balance must be individually assessed for ‘each person

if you want to keep your products out of the closet.

. . . Y . ! v Lo
-Individual variation in willingness to take risks. accounts for some.of the
differing reactions.designers meet "to the-gamb device. To clarify, the following

is a passage from a papgr on mobility syst

sl o : v '
Therg;%ﬁg'i er-ifidividual differences in willingness to take risks .

generallyyand there are intra-indiﬁidhalkdifferences to take risks in .ot

different realms of life. I can use myself as an example to .make this
,concrete. L'm very willing tg take the risk of being the last™person to
" be evacuated fram a survivable*éir crash, becagise I see a survivable dir
crash as a’ very 1Uy“p§pbability event} and I § §-1osing my job if I were
unable to fly as a%ye?f'high probability gvent.” On the other hand, I.. '
am not willing to take the risks of getting caught 'in the boondocks with
a broken-down vehicle, Van or auto, because I ¢an fantasize the anxiety
I'd go through and I don't need or want to take that -chance. Risk-taking.
‘willingness will vary with the extent of the risk-necessary to. support !
one's chosen ‘lifestyle.. As my ‘life is aryanged ‘today, I don't need to o
be hblefﬁqm‘rive:iﬁﬂépendehtly’to'get where: I wapt.to 803 therefore;iit
yoff. ;A year er@,pow it. might be necessary ang:

eOPlé even'find‘ﬁ§ﬂi;¥t too risky. " One non is;”_

id, "There/s ‘howay; I'd" take a chance on being stuck in that thing
citer outage," .ant rged; me’ toget.a generator to avert ;such a catas-
inding out abouts;such quirks'is,veryfimpéztgntgcp.anraﬁéistive device -
he fact that a device will "work' won't, maké mich difference to a
arbors irrational féérs.ébddt}sdme{aépeét_bfﬁit.i”The.qesigner needs
to asse?$€tﬁ9{a$pe6§§ of risk. takingi “the.clié t's' gercéption of the risk in-
volved, :and. then his or her willingpess. o take it, ;The'blient.may'perceive*:he
type o;:dgggegkqf risk incorrectlys direjett adevice on an erroneous basis.
R C : o : : . Ve

) '

) R e . PRI ’ ' . [
rmously in the.extent to which the appearance of assis-
t £ns -them. - Some;may; CAré too much” and ‘some may carevfoo little.: :
The fact’ 18, physicalappearance hjg P
' f?i;}jdemocratic;\ '
hdings. on the relationships between beauty and success, some
Y5op psych" magazings such’as psychology Today and Human
Behavior.  The dégnsensus. of findings is clear: the better you look, the better
your chances for'successyin work, love, and life in general. The fact that '~
attractive has”becohé.a*syhonym-fof beauty says it--beauty attracts; its opposite

repels: Success depénds on attracting people--their support, interest, liking;

”,Wﬁat this meéns‘is'that the concern of some disabled people ?boﬂt whetﬁer
assistive devices will make them look "weird," "freaky," “gross," or comical, is

@ . . s - .

K L

“intervening variable of “york inhibition" .

-

“a powerful impact on success in; 1ife, whether .-~
“or-reasonable. The seventies- saw dn-outpour- ' -
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- them. TheyCenter for Independent Living in Berkeley, California put together a -
slide show several years ag6 tb demonstrate the fact that people often ddp t even .’

v

PN TR

" not.to be treated lightly oftwritten off as -foolish vanity. . ‘He already have'

.physic@ll disabilities to contend with; we don't need 'social- handicaps added to

"see" a disabled person because hey are so busy’ reacting to the clutter f appli?

ances--wheelchairs, braces, crutches, and the like.
: ) : o . X
_Thus, regardless .of what the client says about concern for cosmetics, ou,
will be doing him or her a favor if you strive to minimize the ‘élutter associated’
with the device. 'Beyond this baseline, you'll begin to deal with individual dif-:
ferences in what is perceived as-. acceptable by the consumer.

0

} There is a cluster of related terms- you have heard many times £rom’ psycholo--
gists——body image, self image, and self esteem, What everyone wants is self '
esteem--thinking well of yourself, feeling good about »ourself - Whether’ or ‘not *
you reach that happy’state’ depends*in part on your self image--what kind of a -
person you_ think you are, how you measure up ‘on the traits. you value. - Your self
image, in tnrn, depends partly on .your body image--how you see  its: characteristics
and their ‘impact on.others. Since almost everything runs:in ciréles these days,
you -cap“be sure that body image is, in part, dependent on self esteem. .With. X
other psychodynamic forces impinging on all three elements, the match between
body ‘image and actual body is seldom perfect. What. you see is not necessarily
what the client "sees'" as his or her body. - Often}, a” “disabled person's body image

"~ is-far less’ attractive than what others see because it falls short of .some ideal-

. from one flaw to the whole. . NG

s P . .- @

‘ But the first time I say my legs withhtheir'brand-new case of disuse,atroghy

- xde ed,.me.
X&\is that his or her body image Will match what we see; and the more likely it

”see,.do make sense in terms of what’ she or he "sees" in the mind's eye.

ized standard " The’ contrast is. exaggerated througﬁ‘such processes as generalizinga

',

"<} What all of this means to the device designer is: after minimizing-the
clutter, and verifying that’ the device fits with the person's life tasks,qif you
are still. feeling resistance to cosmetic aspects of the device, y

"'see!

1;d 1Y chan

In our work, ‘the soone Tafter onset we see'a client,. -the 1ess 1ike1y

is that ‘certain requests or complaints -that - don t make sense in terms of what we

‘.;‘ .
L . N

s Before leaving the topic of,psychological dimensions needing consideration,

YRR

a few general observations are in order. First, %he preferences of people ‘with

‘disabilities’ are as heterogeneous as. those of the general population. There is

no .such thing as‘what "the disabled" or "the handicapped" want or like. As is

“true in the general population, some products will be more popular than otﬁers,-

. is not likely to be found N : . '

but there is a stronger tendency to look: for unanimity among disabled people than.
among people in general. The search may as well be abandoned, becausd\uniformity

Al

bxi

.. Also, like people-in—general disabled people vary in terms of the resources

‘they bring to bear on solving problems--both inner: and outer resources. | By inner

- resources, I mean such qualities as intelligence, creativity, adaptability, mechan-

ical interests and aptitudes, assertiveness, ability to communicate, and many
other ‘traits that will® influence. how’ comfortably ‘and” effectively they work with
rehabilitation.ptofessionals and use devices. By outer resources 'I“mean such
supports as caring fami1ies, mechanically -inclined friends, the money oOr insur-
ance to. pay for devicesy and so forth. You need to have an’ .accurate idea of the
resourcefulness of your clients. :
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Last, "a word o appropriateness Soming
kinds of help that are deemed appropriatedz;‘r
reject what all gf the experts agree they need
impossible or counterproductive. It's not,eas?\ & ﬁnow whv’is the best judge ) :
when customers and the experts disagree. A gopi ﬁab{t for réhabilitation pro* . wr
~viders to get.into is to’ temporarily, conceptual throw ouﬁ all expert opinion - o

_and try to slip into the customer s mocassins g enough t! experience ‘how his, |
. or her demands,make sense. Once you know th two good t 1ngs ‘could happen. )
o You might side with the customer, and help explain to the’ expe;ts why. his .or her’ & ¢
PR cockamamie ideas.make 'sensé. 0r, you might gide: with the experts; but’ at least coe
- > you will understand where- the customer s -demands. arg’ issuing from, and you'll be

_ts seeg}to want exactly the ,-_h,
'li&tic,"_"sensible"--and others' =
j‘r‘démand what seems’ clearly . = oA

Ve better prepared ‘to explain why his or her wishes can't or shouldn t be met..
Back in the Lab T ) R ‘VA"jy': ‘ . 25 ,. -».,,1. ‘
Psychological factorsxare as important designing and Building devfces as
: in working directly,with their users. In the Tﬁb,'"human factors" .or. "human’ BEERES
’ engineering. considerations are of supreme ortance. Design features must take

-in this case, device users.. .
“mes intq_play. sensorx;and -
"anisms, tyolition and emotional " -

ework for an\undergraduate TR et
N, el e s S ‘
i o

-~ e .

.

perceptual mechanisms, cognitive and learnin
reactiops. The:list looks like the require
degree Zn psych logy.

S However,*before any of these factors can
T able to: afford the' device in question. Sometimes puﬁlig funds or private insur-
. arice, are available, but often they are not.’ When this is true, ‘torknew that the e -
" golution is out there, ‘but unobtainable, may be morE frustratipg than believing I
. it doesn“t etist at, caldl My 1ift offers a case “An pdings’ I bqught it at jus e
4 o over-$2000. Soon dfter, the firm was ‘sold. 'Theﬂneﬁ"dwﬁgxs:arétusing heawier o -
duty components ‘and selling’the sturdier. version far ‘abouk §600 r“Few individualsn
can buy them at! that” price _and the’ increase in sturdinessgﬂb unnetessary.. Mine
will handle 500 ppunds, and ‘few ‘users: witl we1gh more t #tthat,. 1 am anno§ed .
. .pecause I\danted ‘to buy another one - for the bedroom. ;2299 .I was ready,,at - h
. ‘$6000 no way. ,? — .o - o - N EN . -

Bk The point is this. overbuilding for durability, spurious safety margins, AU
Lorer versatility may make costs so prohib1tive they remove ‘devices from tHe reach
,'of individuals Yet,. as "disabled affirmative action in employment advances, more
g ;and more potengial users will have 'too much iacome to be eligible for third party
5 3 assistance, but ‘too little to” afford’ to buy devices independently‘ o This will
B '%"become .an increasingly troublesome "catch 22 " so it is important to plan for
. T individual affordability.. N
e Vo As’ an aslde, overbuilding can create other problems, too. In“the fifties, v
"Ff[‘one wheelchair manufacturer proydly produced a. sturdier manual chair, using a
. heavier gauge tubing than its predeEessors--or ‘successows. . Its phantom Yadvan-
W tages," in terms of durability, were not’ appreciated by family members and %others
.- who had to 1ift them into cars. -,Designers need . to consider the needs ‘of the .
people who assist devices users, :oo. . e . . . ST

. Reliabilitg and Safety Lo :jhl" -1_'__> .‘_f " - . :..- U
§ - © I don' t want to leave the impression that I'm. so concerned about reducing

cost and weight that I've growh cavalier about. safety and-reliability. I'm con-

cerned .about both and also. whether devices appear to be safe and reliable to the

-user. If they don't, they may- bé\tejected or fall into. disuse whether or not ¢ o

".. they are actually safe. . SR . ) ‘ - - 3

No.matter how wonderful a device might be when it's,working, if it breaksn oL S

-down too often, the user will get more and ;more "shell_shocked" about trying to.

]
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. ‘uBe it again., Moreover, the 1@42 central it is to’ survival-—literally, r:to'the

* . continuance of an acceptable lifestyle~-the less.willing the user will be to take

“the chance. of another breakdown. -The. trauma of breakdown ranges fromnrueful emba

‘rassment (e.g.,- motorized wheelchair breaks down when you:. dre flirting with ‘Someone} ™

¢ "while strolling. through the park) to stark terror “(e. g.,-motorized wheelchair 5f“. ; N

- : bréaks down in the middle of a busy«street as the light is changing to, green for'. RN

oncoming cars).  The non-essential. !device~-one perceived as:a- qbality—of~life

niqety--may he abandoned rather quickly. T

. One thing this means to. provid%rs is° if a client seems to: be.giving up on

a. device with. réliability problems more quickly than others: with whom you- compare

him or her, before concluding anything about the client"s strength of.. character,
iassess the comparative centrality of the device in. hi§ or her’ life‘ :aisol-

-means: des1gn for lay maintenance and repair as much as possible. . '

B
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Functzonal Trade-offs R ' '}' K f Lo
. ,a . _, R F

PP "The more devices are meant to do, the more likely they are ‘to breh downu
SRS Also, the more- peculiar they-will “look, 'the more they will weigh, and -the ;more
s they will cost.. This'requires user, and designer 'to engage in a decision-mxkin
’ ' process involving functional trade= offs--"What are you willing to put. up with
"get X?" and "What are you willing to give up to avoid Y?' It is a highly iddi
: vidual matter. - Nonetheless, one continually confrénts Rube Goldberg. nightmares
& created with no particular individual in mind; rather,v"the handicapped": are
) expected to appreciate a device that will serve as a wheelchair-standingboard :
ustairclimber-feeder-teethbrusher or some other equally-unlikely combination., . T

' What really hurts is that the: designers are of ten cheedingly clever people whose o
gifts are being wasted S o ) ,”-:, N g

0ver twenty years ago, I ﬁirst heard a rehabilitation psychologistlproclaim}
"What we need is to get OTs to suppress theiresleyerness'" This. reflected .the
now-common belief that patients need facilitation; to help them arrive at'their.
‘own "solutions, more ‘than they need. ready-made solutions handed to them. ~He was®

. saying . that OTs need to resist‘their urges  to use the very cleverness that led
them into their field—-to solve problems quickly with their wits in, their ways-:
and- swallow hard and wait and’facilitate and wait some more while patients grope’
‘and falter ‘and grope. some moyxe to discover their own ways of doing things. Only .
when the" patient is on the b ink of despair'should the occupational therapist

‘ venture,- "Gee, I just thought of. something that might work for starters..." This

R . sape me%sage is now relevant'for!ﬂevice designers.' An“important role is that of

facilitator, not prime actor,\in the. functional trade-off. decision process.

FITas \. : . .\-‘. .

[N . . 4 ‘.
. b

o

Learning Con51deratlons

’

. ‘Learning tq use contrpl systems, reliably and effectively, is the- crux of :
human engineering.” Humdnsengineering became an; ‘empirical research field after

it was. apparent that loaical ‘deduction doesn't -always’ give good -answers. For
example, with respect to braking systems on_a Joy-stiék type of control, "logic“

,'may tell one person that: braking backwards, matching the direction of intended -

” movement, would be:thé correc;lsolut;on. Unfortunately, "logic" may tell another
person that braKing forward, tching our bracing inclinations, would be- the
correct solution.. Obviously, hat appears’' to .be logic is actually,intuition, and -

. case-by-case, human- fattors’ study is..needed to determine - when which intuition is
x © correct and for whom. . : . » A L .
. ) . . . . ! ,
" An important reason for individual differences in response to control systems
"may -be transfer of training from previously-used devices.. To. give a simple exam-
ple: . I have two manual wheelchairs. Ore brakes forward, one brakes backward. e
" . Vhen T change from one chair to the other, it takes 2 few days to consistently -
‘ remember which way to brake. When control systems diffef~ the more similar the
'devices, ‘the .more, confusion there will be.‘ Transfer of training effects may be
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. positive or negative. ' I have.described an instance of °negative . transfer, bufs. S
previous training of various sorts can also facilitate;le&rningn‘,Forgxhisureason?w“"-

${ ~it is important:to find out'dbout_a.clienf's previous -experience’ with machines, .
" devices, and gadgets in general. - - .- . | el 2 R

3 B

R Transfer of training effects ‘may extend beybnd'learﬁiﬁg bonéqol-systems to -
{. learning what equipmert .can and” cannot do., Custgmers heed ‘to hgvé-very~spec£ficm;$,;”
_ training on the-1imica‘of'newly‘purchased equipment, gﬂd‘ph‘the,difﬁprence§'betweéﬁ’
-equipment they have used in the past and rew varieties,-‘so. there will be no nega='’
- tive transfer of training calgmities.’ For ‘example, after:years.of experience: U S
. .with "brand A" wheelchaiy--which could take the ramp into, a shed :in my back yard-- ot
I tried it with "brand B.": It tipped over and for four days, I-experienced what = .
L it's like to be aphasic’ - That'was great for. building clinical. insight, but bad A~
.. . for my “disposition, and it could have been serious. "I.was told by, the designer -~ - - -
" ‘of: "brand*B" that itjcould dg everything "brand A" could. It wasp't tiue: After S

fﬁg;inéideﬁt,;tHinkiﬁg‘through‘thé-differences,invphair'design;~1Ecéhldgsee why . .
it ‘had happened; but'thg'problemfdidn't'éomg.td{me;ihfuitively~in;tiﬁe.'Qr‘shouldl R
‘have been given accurate dnformation on the 1imits of the new chair which had o
" not applied to the old ong: ! . ' L : R

. ° Ve
. aci
.t . Sote N

" Cosmetics Revisited \ﬁ. ST Ce e U
C o R - o T
x A '

4 Some. implications of the cgsmetié_coﬁéerﬂsfdeséribed,éafi}er:

in : r 1) simplify -
as much as, possible;  but 2) don't try to disguise the .purpose or nature of the

5.‘device;{aq§'q) as much as possible, instrhmeﬁtlthe_task locatién»raﬁh&r than the 7
person. The issue of,simplificatioﬂ is simple%—minimizeathe_clutte:-withdut T
' intrqdqging_s;fud;ural-jeopardy or eliminating'feasible;functionsudgﬁ}féd'bywthe

'A,'prPSpeétive;uséfu'QAt the same'time; Lt,is‘neithgr:nec55sa?x nop-ggs}rablé‘fo.;ry

v to hide what theidevice is and.is for. A rolling ‘overstuffed looks weirder than = "
% . :'8 normal wheelchair; it-will be more distracting, not less, to*.other people. T Y
s B : . - Co 5 . s e R o . R

" One dﬁ’the~wor§t éffqrts.to:hosmetize a device thﬁf’f.eveffsaw wgé.a prQs=, ...
thetic hook which had-been’.coveréd with a’flesh-colored plastic to make it look .- ,
more "human," While chrome ig a'perfectly respectable: material, the flesh- = .o s
colored ﬁiastiétgévé?if“a rather unearthly, frankly repelling quality. that was =~ -

j morg'hﬁmanbﬁd,thaﬂ:huménr - : koL T e o

NRE L
- .
\ .

. On the last issue, the more you can instrumefit task locations, and leave the: '
person untrammeled by hardware and clutter when :she or he emefges from performing , -
. the given functipns, the better :it-will be in terms of'social relationships with .. ' .
. other people. *If theisame devige is needed in the kitchen, the dressinglfpomy‘and = . <
at work, this proviso might éntail too costly duplications.  When'it i§ feasible, . . : -
i 1;:hbwevér, it :should: be given. high priority in dévicg’design.'” : : A

. ”‘EfforEQRéwa;d Balance Réﬁiéi;éd_ o e N o ff AT
L -‘._',' K / ) o . . . D .:"‘N:f_._ S - :
ok "% How much effort is a given client willing to put oqt‘to.feed{;;wself,'or .
+“transfer herself, of whatever? How much effort would anly ‘reasonable ‘person -

-énduré?,.Thé'§nsﬁers:you arrive at-to these g stions may.influence more’ than how .
yoq_deéignvajdevice; they may-determine Whet::§\¥§3mdo.so: /It's not easy‘to‘pre¢y_:
“t.dict correctly. .Several years ago, I bought a fobd: processor--largely because.. .
© ' 'f't was. the only way I could make a.pie crust or slice mashrooms without squashing .-
" thém. “But after the novelty wore off, T .said to.myself, "So who. needs pie crust?" & . .l
“and. "Why not squash the mushrooms?™ simply because it's more’ trouble 'to clin.the ™ . T
‘damn ‘thing ‘than it's worth. (Even my able-Bbdied*housekeepef(woylg:ra;ﬁe:‘thp,-3 R
- grate, 4nd slice by hand- than cleap and reéssqmble the pieces.)  Cooking is,a . !
’ f v " ldqmégtic'squl'might,view’thig

nigéébﬁg-not—nébessgxyvpart of mj'}§£gs;ylg{fa-ﬁQref stic’ sou : o
eéffort-réward balance altogether differently. ?Onvthe’othep;hahd,lWhiLe»pytl%ft-' B

5+ v takes: only -a minuteland a half, T think.I'd. still ‘prefer; it ‘oyer gniattendant i€ LT
P 4"_itftdok“fiftegpf rEh@%pdint\is;jthe.effo: -revard. balance. Qst_bééihdividpally' e
determined. ' RN GRS e d [ R S
;e

Q
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These illustrations touch dn\ah important reason. why devices are. abandoned
People change. The designer didn”t ‘do ‘anything wrong, didn't overlook some
obvious pitfall or problem' the client just changed 'his mind,: his interests, his
direction.. How many of you have storerooms or garages filled wi assorted tools
that were used, perhaps briefly, then put away?.” *Was something wrang with;them’
. No, you just changed your mind about the value of the activity" and its” goals. No
) one worries about it; ‘it was your money' to "waste! if you chose. However, when
the government pays for a device, or grant-supported engineers put their time .
into it, people do- worry.u ‘That doesn't mean.the underlyirig process ‘Was much - -
différent, only the accountability. You 4re accountable only to yourself the
client is accountable to the taxpayers.. Stated differently, the "pathology,™. if

any exists, is in the economics of tRe’ situation, not in the psyche of 'the
consurer. - ; < . : T e
Y . L .

s
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:  An Engineering Departinenf; ,L'o"f'ks.a,t. o
‘Technology for Disabléd Persons . R

2.

-

i :
N *
Dl

- Following is the list q‘ participants’ an§ their respective affiliaﬁions:

e Robert Murphy : .
Professor of Mechanical Engineering ST : .
Department of Mechanical Engineering
. . . San Diego State University *
. : San Diego, California
e David Ussell - ' . S
" Adjunct Professor of Mechanical Engineering R
San Diego State University, and S .
Coordinator of Biomedical Engineering : ' .
Children's Hospital ) e _
gan Diego, California S e ‘ . ”~

«

: ) Mitch“Hart . -
- Student .- & —
* . Department of Mechanica? Engineering* R
. San Diego State University . e
: . San Diego, California " . : L

e - Robert Cunningham, Jr. =~ ¢
~Student Y I , _
‘Department of Mechanical Engineering ] : .
""San Diego State University
San Diego, California .
. . .

- ROBERT MURPHY: My intention is to give you an .impression of one role that an

': engineering school might play in supplying technological expertise to the bene-’
" fit of the disabled. A better title for the presentation might be "Technology - -

'~ for the Disabled, through the Eyes of a Design Engineering Educator.” - S

This prgsentation will, I ‘hope, help you understand the difference beﬁween
what my colleagues and I call gadgeteering as opposed to engineering design and
also give you.a flavor for the engineering desigh process. One morphology for
engineerﬁ:g’design'employs the following individual tasks: ' :

-

e Problem Statement. . . - : .
. . . . e .
.e Problem Definition. .
. 2 . ' ) - .
“‘ ‘ o
v , 60 7’; )

O
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.; @ s o v T -~
W "o ' Information Gathering. S
. , T ' ‘i t ;
e Engineering Feasibility. _
T .. 7
. Ecdnomic'FeésiBility.v
’ e Preliminary Dééign.:
ﬁ . . This is a iogical sequence ‘of steps with a wide variety of applications.’

. To illustrage, let me play the game of applying this morphology to this presen— .’
¢ , tation as well as to the task of an engineering départment reépon&inévto the’
- technological needs of the disabled population. ’ ‘
. 2 T oo . .
. A general problem statement that applies here could be put forth as: "Engi-
‘. ', neering schools are not very responsive to the needs of the disabled.” This
should be refined to a stitement that is. more‘amenable to direct action. This
’ results- in the problem definition. . ) _ . _f
. « . M
~ 'The pfbglem definition could be:”-"Develop a curriculum adjustment to in-.
corporate the deésign and construction of technological“aids for the disabled
-individual." This statement permits some direct response and leids us to what®
. ‘could well be the most important step of the process. ' S
. ' . . .
- During the information gathering; process when we asséss the needs of the
disabled we find ‘a need for clinical-type research. involving medical ‘and bio- -
engineering €fforts geared toward the fundamenital uﬁderstanding‘of-a wide .vari-
. ety of problems: We also find a need for clinical’application or -care. This
care i§ primarily medical profession-oriented, but;ﬁight include technological
aids td assist in physical therapy, etc. Finally, we find a strong need in .
applied engineering. This need consists of applying existing technélogy to aids:
- for. the disabled. SR ) L 3 . * ) . K . .
- W S v A R ' ‘
To respond appropriately to.these:assesdzzineeﬂs one should have a reason-

. -

. . - B

4
.

“able, if not a complete, listing of what is pr ‘ently available as a solution
(the stase—of—the;art? so .to speak, in' solving™the problem definition). '

- b‘_, . By " R .
Looking at what's “available in the area of engineering schools responding

, to®the technological needs of disdbled people we find, generally,. a reasonable
v . *  number of universities responding to the research needs of the disabled.. The
.5 . results of these efforts have the potential for enormous payoff but are:gener-

« - ally long-range programs. There are many examplesJGf this type of activity

‘ ranging from research efforts, in the mechaqﬂps'qf blood flow, exemplified by
. 'work done at -the University of California at San Diege, -to investigations' in
< artificial intelligence and robdtics being done at Stanford University and . )
-other idstitutions. Our information gathering would also find & second type of -
o Engiﬁeéping program which involves more of an application of existing technology
- #% to the needs of the disabled. This type of program appe&rp,to*be'rarer; One
L characteristic of this- type programid's the individualized nature of the result-
. ing devices. Representatives of suBh programs are the;internship program at -
. "Stanford,” the program. at Californid State University in Sacramento, and the
‘program. at Southern Illinois University. Once we understand the nature of the

ﬂﬁ‘ proﬁlem we caq‘start working on a solution. - Pe
.. &n the engineeriné feasibility phase we are basically asgertaihing if the
o . problem is amenable tg.a reasqnable solution. Relating to our problem defini-
< P tion concerqing curriculum we must first contder .the various roles of, engineer- .
F?Epg‘schools;in general. Thé’rgles mﬁéht be categorized ag: ’
' . Eddcat}oh,df Enginiiriqg.Studeﬁts; ' :ﬂ¢A . *
. . k3 i . ) . N 1 ‘ - .
- ® Research or Fundamental Studies in T?Ch“°1°gx§' S
. . ¢ . S, . I 'é&
% : - . . . " v ‘L“
\ C . Y i ¢
, ¥ 61 S o :
- % X 0®B " ' .
0 oF ) B ‘« i
. ) v 71 . «
. > - ) k ) . ¢ L 3

O
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K RN
. . L o . . . ,
. ’ ‘r o . e
e “Service to the Community. oo . *

,Q. What we (engineering schools) are also says a lot about what we are not.
We are not, first of all, manufacturing firms -in the business of marketing
products and.secondly, we are not engineering ‘design firms in the business of
designing products for manufacture. . - ' ' o T

i

L What“we are, fundamentally, is educational institutions which can respond
in 1limited ways to the technological needs of the disabled community. However
limited, these resources can be dramatic and useful in many instances. The net
result of the information gathered is: that a solution to our problem definition
is feasible. T ' o

. . . KR '

The economic feasibility is possibly the major stumbling. block inhibiting
the response,of an engineering school to the technological needs of the disabled
community. To clarify, let me elaborate on the funding sources available to the
university:' First, we have an educational funding allotment. In California

- this is primarily the state government. These monies are obviously set aside Co

for educational goals of the university. Past.history has shown that there is
very'little_educational money available -(or left over) to support assistive 3
device, development. Secondly, we find a research allotment. Nationwide, the
primary source of this funding has been the federal government. Past history

. has ‘also shown that the majority of research funding available is designated for

more_fundamental long-range studies rather than application of existing.tech-

.nology. It has been only relatively recently that monies have become available

which permit responge in the area of applicatiéns of existing technology. Now
that I have painted a somewhat gloomy picture, with respect to assistive devices,’
let me outline the method that our school has‘used to apply a silver lining.
) The Department of Mechanical Engineerihg at San Diego State University
(SDSU) has initiated a program- (by no means unique or complete) which we might
characterize as,our preliminary design solution to the problem of curriculum e
modification to aid the disabled. Lo ' ‘
. o . . .

_ The Department of Mechanical Engineering at SDSU has chdsen to respond Lo
both the long-range and the short-range needs of the disabled community. How-
ever, I will’relay to you only our response to short—-term needs, or the appli-
cation'of existing technology. . . 5" ‘ ) . :

What we have done, is devote, on a semi-formal basis; a portion of approxi-
. mately four courses, to the productio, of electro-mechanical aids for the dis-
abled iqﬁividﬁal. - This program.start n the junior year with our Introduction
to Design course. .In this course one of four projects can be devoted to the
design.solution of a real problem thaqquists in the'disabled community. This -
- device might be for individual use or -possible institutional use by trained =~ M
» professionals. Generally, at this level the engineering sophistication of the
student is at a relatively low léve1 and the project results in only a-.paper
design but can lead to something more tangible at-a later date. Continuing in
the junior year our course Elements -of Machine Design’ can also incorporate one -
project in the areéa of designing technological aids for the disabled. At this
*level the ‘design, although still only a paper design, is sufficiently defined
and developed to permit construction by qualified techniciéns. It could well be
the continuation of a project begun in the previous course. In:the gsenior year e
we have a two-semester -course Design Engineering: " Applications (or as the stu- ’
dents call*it, Senior Projects), in which we have designated that somé number of .
students (25-30%) will be working. on technological. aids for the disabled. A
requirement in this course is that the end result be a finished product.
. . . . . )
- In addition we_have a senior elective gpecial projects course which permits
more extensive ‘involvement in rehabilitative engineering design and is exclu-
sively dedicated ta hardware development. ' '

g ' T 62

72 . -
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P 0
v The major limjtations of-a program such as I have just outlined are: first,
it constitutes:only 10-25% of the students' academic workload; second, the pro-
gram functions on a traditional acadeémic schedule; and finally, a critical short-
age of funding results,: generally, i%ﬂﬂeés than optimal solutions. - '
At this time I would like to sufmmarize‘'what we in the Depafiment of Mechani-
cal Engineering at SDSU have 1earned€égla result of our involvement in the appli-
- T cation of techiology for the disabled.‘’ With respect to the design morphology we

can best summapize by modifying our listing to read: : ;

e Infofmation Gathering: What are the needs? What is available?
e Epgineering Feasibility: What can be done? Can we do it?
. ¢ Econemic Feasibility: .What will it cost? Who pays?

‘e Preliminary Design: Do it.

¢

In a somewhat more meafingful list of learned experiences:’ First, we have

discovered that we must involve clinical professionals .to aid in the design ’
- _process. Second, we must also include members of the disabled community in this.
*ihgi%gp;ocess whenever passiblg. Third, to.broaden1ourrec0no$1c and physical support, ‘a4 '
W& 'we need to work more closely in a joint effort. with private industry and various ™ -
fonding agencies.® Fourth, ‘on a positive note, we have learned that engineering
schools can have an immediate impact on thelocal disabled community. The key
word here is immediate. Finally, the ‘most valuable contribution of a university
engineering progtém could well be the introduction of the budding engineer?to
the challenges and rewards of désigning technological aids for the disabled.

. . T £

o o o o E
QUESTION: Do the students in yourfprogram go to another school if ﬁhey are, ‘
interested in pursuing further training in technological aids for disabled i

pedple? Is it an enticing field to them? ‘Is there a lot of public relations? ™

.

ROBERT MURPHY: I haven't seen the PR. We have some students who might be able
to answer. that in a little bit.{/Y;s, if they want to continue on.in any depth -
they can go on. We do not off a rehabilitation engineering degree. Stanford
University,; associated with C ildren's Hospital, has an internship program just
for that type of individualy” I don't know if any of our students have gone on.
to. that type of program.. : 2 . .

QUESTION: Ihat'sithé only brie in California?

ROBERT MURPHY: There's only:one peréon per year in that program.. There are pro: >
grams around the country.. The . University of Virginia has a_fairly large program.
It's not a big field right now--for the engineer--as a separate discipline.

QUESTION: 'In order to generate a lot more of this kind of activity, I wonder if

" you would think of going to a university that didn't have a program like this
and requesting that' some students be given special projects with disabled people
in the community and work with them on some simple adaptive device that would
make their lives easier.

ROBERT MURPHY: I would-recommend that if your local engineeringﬂ!thool doesn't .-
have a sipilar program to ours, go to them and ask them if they could respond as
yau requééted. I know that many times engineering design professors are looking
for challénging projects and may bg imterested in the possibilities. Unfortun-
ately, there's"a dichotomy there. §h32§)5f;the devices that’ the disabled commu-
nity need don't offer enough ofra dﬁa}kegég;ﬁoqrghe engineering educator and

. . g e '
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some accommodation has to.be made on both sides and I'm noeugure where that ]
balance is. "We are responding right now in a form that I have been allocated.

Right now, I think I have about six or eight students that I can assign pretty

much to-any project that I want, $o it could be what I would call a "Mickey
Mouse" project. It's just that -it doesn't have many engineering challenges, but’
it is something that, as you point out, would be extremely useful to either the

~ professionals in the field-or the disabled. But this is the first time since I

got .into this that I had ‘that leeway, felt that I could take that approach. -

QUESTION: I'd like to challenge the question that low tech is not academically
respectable. It has to do with the dimension that might be called designs. '
There has to be a design challenge to make somebody think. The technology is

d any good engineering program would make that distinction. It's

- thé;design that's the challenge, but if it's a zamp going from ground level ‘up

pwo&feet, there's. little -or no design’'challenge, - If you could rephrase it so
that it has to bg done in some particularly interesting way, like the ramp can't

"touch the ground at either end, you may have hooked the educators. You may have
to get a little inventive to hook them. N ' .

. ROBERT MURPHY: . We were somewhat burned on’ a projectfzhat's going on. One of.

our students is working on-a project and on first look it seemed to be a’'simple
project .and so sHE was assi@ned only one unit for that project. -Well, pretty
soon we found out that it's not such an easy project. We make lots of mistakes

like that--what appears to be straightforward turns out to be less than straight- .

forward. So,.as you say, a good selling job is what's needed, you must really
think about. what you_need, and explain it to,us, so that we don't jump to

L2

- ‘.‘ . - . . - . . . : )
DAVID USSELL: At Stanford's program, one of the things they emphasized was not

_to set up a special rehab eggineering“department. The idea was that “if ‘you

train someone specifically to be skilled as a mechanical engineer, then you can
better apply those skills in the -field of rehabilitation.engineering rather than

- ‘design -a degree that doesn't really give the student the full engineering back-

ground.

: : @ : . .

From a design viewpoint, when'fou start to take all of the human factors
and all of the constraints into consideration that our last speaker talked about,
I've never, seen an easy problem~~particularly those for daily living; they're
very difficult. o . . Co

A N ) ‘ -

I1'11 try to kéep what I,haVe to ‘say brief. I am coordinator of biomedical.

i‘éﬁgineering at Children's Hospital and also I hold the positign of Adjunct Pro-

fessor at San Diego State.. I was hired at the .hospital because I had a little
experience in lasers, cryodgenics, optics,.vidéo,.acoustics, computers, electron-

. ics--nothing really in depth, but for the type of prpgram I was hired under,

that was really "just their cup of tea. They wanted a little of everything, an
interface person really, to deal with many different disciplinés and sort of.
pull. people toge;her,_technologically. I was actually hired to do hardware and
software for some evoked potential research. As soon as notification leaked out
to others in the hospital (occupational therapists and physical therapists) -of ’
some of theﬁfhiﬂgs that could be done,. I found myself inundated with a tremen-
dous gmdpnt of needs. ‘I have 1fmited timé and there are many projects that I
woild . like“to Rursde JAn .depth that I just cannot 'do. I was very happy to work
with evoked ﬁétqntialé%élﬁfind'fhat very interesting, but I'm sort of interested
in problems of .the handicapped and disabled. = . :

.  In’Deceﬁbetl1§79 thete was a Technology for the Handicapped‘Child Confer-

" ence held at United Cerg¢bral Palsy and set up by Dr. Sterling and Roger Jeffco.

I found it épfereéting. I didn{t'understand at the time why there are so few

.« : LT . . . . ‘.' . Ly
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engineers in ;]meeting like this. It was being conducted by an engineer and, as
far as I knew, I was the only one there. .1 made a fatal error of asking a cer-
tain amount of questions that sort of indicated where I came from, and once

again I was pounced upon. I just had too many things to do. This experience
instantly revealed to me that engineers who had been nice guys in the past were
"just totally bombed with work and’ probably got out of it in order to save their’ -
family life. ' ‘ . ’ 1 ; L

. Some of the problems were avertible. They were things I was able to find a
"source for,’ sbmething that was already available. Some were tob. mechanical; it
"dpes take'a lot. of time to create mechanical things. Some were just too in- o

"volved ‘and ‘couldn’ t,be-handled. .I was. able to handle quite 'a few of .them, but’

being up- rather late- one night: -and feeling totally sick of what I was doing (I’
didn't fedl that that “wds, 'a'good.way, to be since ‘T had gone in with such a great
“deal .of énthusiasm), I woke a nephew of«mine, ‘who' incidentally was. a mechanical,

' engineering student at Sar Diego State.- Obvibuslyi a thousand Egypt1ans .can

. ‘move a’ pyramid’ in one hour much’ further than,one Egyptian ‘can’ move a pyramid 1n

" marriage. . The assistance was available, the medical assistance on’ pur side}

a thousand hours.‘ It suddenly occutred to me,that'I had a large university

- ,nearby that ‘had sall these students deSperately'in nzed of projects. I did

indeed go to the uniVersity and say I havd proje&tSinF‘mou.'It - »‘1 e :
- . . & . C, K Ty :

& I have access to a 1arge data base, or group of peop}e who . have consider-,fu“; 2
~able medical axperience and L ha'é - ‘some engineering‘e erience. . S0 .ve presented‘g e

" this to, State along with the problems we_-had; 1i. Q didn t: have enough timeﬁ ,2
staff, money, or mechan1cal expertise._ They sai "We vel -got-a 1ittle mechani—;]
' cal. expertise.' So, we were’ able to match Qur skills.; It was; quite a good’ - :

. ..
v Lt

mechanical assistance on their side.,;' e ARSI

: } N ! ‘ o .;:."V ‘ ;oo ST
State was not only anxious to: help;us,vthey had sott of ‘been 103!§né at; therﬁ,‘ L
sltuation from the other end.: As Dr.« Murphy ind1cated, they had been trying ‘to

- develop a program, ands from time to :1me, they jhad tudents: on campus bring them- %"

-

”.k things like .lap boaﬁgs,,which, aﬁ_

ry

iy
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" First, they had a Junior eng1neer1ng course thattDr Murphy mentioned which

their needs. There wasn t-a. large body of medical roblenis. . Not"every student
is. interested in designing a device to help in potty;training ~There are" some .‘_,.
things that have a litfle more: charisma than others.: So in integrating the - "_ﬂ~;‘;»-
prOJects into their program,: there .were bas1cally four ways that we had to; go.gv“.f'

. unfor tunately does: result in paperwork for .the most paro The’ design gets. com- B
pléted. Maybe later, .a’ senior. prOJectﬂclass will%finish it. 'The second,’ alter— e
_gative is the senior prOJects COURSHS 'ot only creates a design but actu— ' .
ally'manufactures ‘a-produét. The. fitg #of. thamcourse is that it!s not¥, g,'
very' fast. Many times these proﬁe 1 % ull e Juonths that are allo—' y
cated ﬁop the course and sometimes % The special studies coburse ,the '

-"_ocumentation .and prOJects ‘canr.be e

"astest projects though, we gene

qrahked out a little more rap g
-allyruse the fourth method
' . a . - ; B
RRT xLooking at engineering curngdl
. see how many volunteers‘we “weTofy
worked qn some substantial ‘and 'm
‘hear about; today. In1tially,\w { p

Vs,

I was ver;surptis'ed initl@ly fo*

.We ve had'several and they

Sy

mportant, are available freh

: hg: We went into wheelchain

) tions. There was"a particularly : j*restin _problem with an iro:
Mitch will talk abo§f later. ed on heelchair dev1ce§

- chairs into vans. got a studed? ight Qow who .is” workin
passive motion devicgggaf peOple who ave knee replacement an
type of exercise afterd¥urgery. b ﬁ;& : 7
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-walk ‘around empty’ buildig ‘at threé o :é

" ‘with real problems, in ma cases pres;
" ‘lady who has a progressive disabili':y.’r
‘work that .I:would eventually-: get.to%,

’.further or the need would have totbllyﬂdisappeared
< AR,
on something that will do actuallgﬁ

"will come out of -this that will héig:
. need and to some extent, time..f<2'

;tioned ‘before that people see e&‘
" person in there.' These proJe s m students realize that they themselves are.

It can be frustrating for students to sit. im class and work on concocted
project&. Some of. them .are; meaningful and’ saoge of : them aren’ts - It's frustrat-
ing ‘to work’ on something knowing that it' sxnotﬂgoing “to "be’ used or there's.no
erd in sight. I don't kngy if anybody heg%l g?jxlthe service, but when you

f~in the: morning guarding it just
%ﬁrustration. We went to State
dlines. For example we helped a.
id..had to put ‘her in the queue of
time I would: have accomplished the
“She ‘would have needed something

for the experience, ther® s a certain's

project, she would no longer have, nE¢

A know that they'are really working
?E r»éomeone. There'is a real product that
omeone.% Students"have ‘the enthusiasm we
'.ﬂ{mgpy students Would disagree with that,
channel their energy. ' 4}

but for one project, this is a g ﬁft
A . .

; orking on real wdrld.problems. They get, I
En than if it were something that was brought
ireness of the disabled ¢community's problems .
really get anywhefe else. Someone men-
'ir gding across campus. They don't see a

- Students get a great deal fr
think, considerably more satisfac
out of a textbook. It brings gp;
that I don't -think -a lot" ‘of stud &

nonly temporarLly abled Wheth by accident or .aj é,, here will come a time when

“fore ko manage their own p.“

computer-oriented"

we' 're’ really ot ab1e-bodied? §.w111 have to‘ gﬁ’ d: on} others.
s . 3 N

There s" something else
and that's: _connections. C
an. engineer in the .world wd
tainable through somé iobsc 195
that aren't available through .grm;n
ation here,ﬂour studgpts:
facturersy gnvihcing the- rhehl >
tremendous_benefit. tqdéﬁe“commun é
which i& prohibitively expensive

ortant to considers;. there s not

ghec have -to" be able to gét things
nAeE gi I think if we look at. the finan-
”J;;&ceedingly well writing to manu~

e For the engineering experienoe 3 ia:tremendqus'opportunity. The stu-
defits’ are‘able to take a project § iﬁbnception. .They ‘are encouraged to work
with the person who will be? _ngjghe “end product,’ so there is an interactive -
‘proceéss; it's not something” ne in a. vacuum. -They are required there~
£ y,re responsible ‘for-ordering, allocating
ging“hanpower, consulting, researching, documen-
Fand, if necessary, “sof tware,; as some proJects are
tendency to stimUlate a lot of creativity.

tation, ‘construc tlgg‘{‘e{
L 'ﬁ A

I've; encouraged t tudents to do, their own creative thinking. In many

ﬁf&cases that has not¥work g, out.A Somebody came: up with a creative idea last, semes~

ter. We had a wheelphair‘with the switch on ~the sidg The switch from high to

1dw wag inaccessiblé to this person. It was* on ;the 'rear, and it was hard to. get. -

One person measured ‘it and foudd that it took a féir amount of pressure to push
md'generate yrge pressure, he put as little rack-and~-pinion and worm gear

:and gof a tremenﬂggé“rorque on it. That's nice;, but if the switch fails, if:
e

anything goes w

? Hmhis mechanism, it-wilk break the switch right -off. It's
‘got too, much powe'

- suggested a’cam or something so.that if it failed, it

" would | c rn it off- again.. The creativity is- there.‘ They're able to come up with
- ‘'sgme gréat_ideas. but,, Dr. Murphy indicated, ‘at.the junior level, there's not
lasgreag de1 of exper{e ;& This is a fantéstic way that they can get firsthand

experience.

x
bs s
-

g

_ﬂf this ‘that T think they need * *

ot come .up with something unob- " -
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.+ The program has established a very strong belief in Murbhyfs laws, i.e.,.
Murphy's -law in general. The favorite one that I think is conveyed to the stu-
dents is how long things take to doy - you make the absolute best estimate you
can of how long it will take and you double it .and: increase the units by one.
Therefope, sqmethiﬁg‘tha;,woqld'normally take one week takes two months.

Where do.we go from here? As” these programs: go on, we're hoping to expand - . !

them quite a bit.  Of course, funds areﬁlimited;'bﬁt there are other Ways we can :
-do things, e.g., volunteers who are able to find their own funding sources. '~ .

We're also adding more electronics—--the local ‘IEEE chapter, the Institute of

Electrical and Electronic Engineers, has volunteered th r help and therefore
.we're able to put mere eleétgonics into the projects that we have.

Recently, Children's Hospitdl, réali?iﬁg;(i)}the need and (2) the fact that
they're having. trouble, as we.all are,  finding money “from various sources, )
alloved mg,to take on more and-more rehab, projects, many of which are coming -
from‘outside. How we are going to fund it I have no idea, but luckily at. the

moment I don't have .to worry about.that. . e

-'We're attempting to modularize as many of ‘the projects -as possible. ‘Nobody
wants ;o.reinvént,the wheel. We're looking into smaller microprocessor-based
systéms'with the absolute minimum amount of external hardware to make it—spe4 e
cific to this person's needs. There. are sofie very nice computer systems on.the
market, geared tbwatds handicapped individuals, e.g., Possum and the TIC system.
The biggest prohlem is they're geared specifically to the handicapped individual.
When your volume is low, thé& costs are high. On the other hand, if someone were .
to make small_modifications'with/systems like Apple, they could probably sell a T
small peripheral that goes in there very inexpensively. For instance, an envi- :
ronmental control system, something that will control, anything that you can plug
_in an outlet in your house can be added onto the Apple for the base cost, .about
$130. It works with the BSR remote systems and you can add about $15 per module
"~ on top of thap.‘ Depending ‘on how many things-you want to add, it could be quite T
. inexpensive.. - (One thing I've got to mention on the Apple, although it is a nice
¢ computer and does a lot of good things, the keyboard could cause a problem for a
person with any kind of instability at all. Unquestionably the key you hit most -
on a computer-is the return key. It's 1iké the -activate key; but it's about a
quar ter. inch away from the reset key which erases everything in the memory of ‘.
~ the computer.) T ’ e oo - N E
e o 3 . -]

’

. We had someone this morning speak about the Senior Corps: of Retired"Execu-
tives to be tapped, just a§'we'wete able to tdp)off the large student population
_for projects like this and I know that yodlre also aware that' there. is an organi-

zatigdn called Télephoné-Pioheers, ‘Therglilalso a very large group of engineers

who*¥e retired without something' to do. - A lot of -them hit the'obitdary column a

short while later for feeling that they're not needed. I talked tp Dr. Murphy

about that and if we could get'a group, of retired engineers into the program;
. theyfcould perhaps work with the students,-offering their expertise. -

e final note, just to deviate slightly from mechanical engineering, . com-
- puting/in engineering offers a wonderful opportunity for disabled people. .There
are ny ways ‘to get in and out of'a tqmputer.:~Computérs.axe so inexpensive now
and thete is' a tremendous demand for software. It is really an opportunity to - . s
take your time, do ‘it at ‘home, do it anywhere you like and créate software.
Just because a person'can!p-mové,arqund as easily as someone else doésn't mean
that they can‘t-necessarily think like the dickens and really create ‘super soft-,
. ware. ' There's'a very, ig market for it, and I think it's a great oppor—:
tunitys o : . . R e K

v

 Oné final thing, I'm finding that more and moteiqccu "'idnéi'theraﬁists are | .
bringing me trivial problems.. I think it's probably bgqausé moSt™ them are
female and they've been deprived of .a technical education, not necessari

o . L . . ‘;'?'>
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. through their own accord. I think in the nqt—tqé—distéﬂt future we're going to

have a workshop to teach some of these peoplg,'nurses'ahd people like that,

simple things like switches, how they work, ard the types that are available.

It"s very common when you see someone .going into a computer store for theé first

time and they say, "What can it do?"- and the salesman says, "Anything you can

think of." Well, of course, if you've never- seen one before, never worked with
) one before, yéu have no idea what it can do. It's ridiculous.' 'So if a person
' has a basic idea of what'switcﬁes;are available, what can be done, then I. think
: we can.go along with that. LT : S R

QUESTION: In the state uhivefsity,ﬂhgg_gig,ygu_wakéwthe*méifiﬁéé-Béfween_the
elettrical,_mechanical~and'allftﬁéfother_SChools of engineering? ‘

o S . . - R . LT . o,
DAVID USSELL: We haven't really got together with.the electrical yet. -I've
approached” the -Institute of Electrical and Electronic Engineers. - They havea

- stddent: chapter on campus and they're willing to work with us on proje ts. As I
said, our program is expanding, but up until now I've been able to hanéleléll
the ele¢tronic and computers and microelectronic stuff. -

-~ QUESTION: .I"'think the use of the computer as a tool is important no matter what
the career. .You-don't have to be a ‘computer programmer if you're using it as.a’
tool. o R T T . '

DAVID ‘'USSELL: That's rtight. In education, some of the computers arg. being. used.

A computer has an infinite amount of patience.’ 'I don't know if youl've ever trikd

to drum something. into someone's head and they -just can't get it. A' computer

wi] just sit there amd try it from different tacks. The computer can also
teach a student that there isn't a single straight Iine betwéen the problém-and

the solution. -There are many ways to that solution. and too often students get .

frustratedy give up, and ask Yor the answer. There isn't an answer to anything,

e

there ‘are a number of answers. -Some' computer systems are quite flexible, e.g., /

the Logo- computer system, which enables the cgiiputer to learn how a--child thinks.

It doesn't teach programming to the child. It learns from the child and’ ‘does !

what it wants. Coe e ST : -

) Mitch Hart will be our next spéékér; He is ’a ‘student who has actually:

. taken on one of. these projects and done quite well.’ . LT
MITCH HART: I'm Mitch Harp'aﬁd I'm a chemical engineering student at San Diego: °

- State.. I'm emp;oyed by West'Tech'Servicés,'which‘is a geothermal engineering. - i'
Consulting firm downtown that has also recently been handicapped by. DOE policy..
1'd like to relﬁte'myginyplvement;,experience and,someﬁthoughtévregarding my

enginegringrérienqu'1htetaction with disabled individuals. My initial involve- " -

ment stemmed from an-invitation from Dr. Murphy at an ASME student meeting.: He
of fered individuals wishing engineering experience an opportunity to jump:right”
"in and .also satisfy altruistic ‘tendencies:at the,same_gﬁ; :-This was about a:’ '
year ago.when I'was in electronic sales andfattem@tihgzﬁé find a-job closer to’
the, engineering profession. I volunteered and selected one of. the .tasks. '

Sihulcanequsly, I received an: offer- from the. company I'm working for mow.. .- o

The initial device which I elected to design 'and construct -was. for ‘a.lady:’ ae
with;post—pplioawho“ﬂas to give her respiratory system each night off by sleepg ..
.ifg in‘an iron lung.. Her physical condition and the height'of the }lung car- ﬁh"

_‘riage ‘required her’ to have assistance in getting on and off of the bed. "Basic-

- ally the device was a lift. It raises het from three-and-a-half- to’ twenty .. " =

" inches and is attached to the. lung carriage. by means of “an‘aluminum bracket.:

, Théjlift is required. to-roll with the carriage, on wheels, in order to allow "'~

~ glacement within-'the carriage track, so that 'she doesn’'t have to teeter on the.
‘edge as' she gets in andvout'of,theklgggl_yﬂasically, she geté}hp:dn}the life

A
.
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ewiteh. The’ :
';‘square station- .

albe gets down

with an: outward position and the‘lift is’ controlled by a’l
1ifting platform itself is about 18. by 12 inches with 'an 1
ary surface, prpviding an addhtional area”for her to’step.

from: the 1ift.  She: steps down with. her back’ toward it and 3

* tion,is fairly straightforward ‘It was. kind. of a bear. to’ des EFRE - {.t- iust
uses’ an imported car scissors -jack, which raises and: lowers £ orm and is
] guided by the steel. rods‘in each..one of ‘the’ corners. The | sp e “ the ‘bottom
?;v*ﬁm provide an additional’ momentum from- the down t6 the up positil¥ anse the’jack

- loses.its. gfficiency when it's all the way compressed.’; As. I-s :
plagform is activated by a spring—loaded toggle switch which c s;a rever-

_ sible AC’ motor, through some mechanical linkages——it is a Craftsn sal
socket: joint--uﬁrough the: ircuitry. The entire. electrical system is fused and

~ there are limit- switches that control the maximum up and down travel ofbthe - T e
platfonn : : : : :

P " M ! . - . . \'._'

QUESTION It seems incredibly simple fme the bhotograph but how much did all
“the equipment cost’ -

. o » :..";'t._.{’ ) . .‘ : ¢ % . .

MIT H HART I'11 give you that at the end., It functions perfectly and it s . got K
: a total investment.of ‘about’ $l50 and about $100\in time." The maJority of this o
U _was all accomplished last. summe : . : ) X

N

. » In aEtual operation, the 1umg is moved in»and ouE&hf the assembly by her as
:“-/.k sheﬁgets on the Yift. 'She gets inside ‘and‘she pedals. She has some difficulty -
i E in; pedaling'both assemblies in and out due to” the weight of sthe" assemblies and L
W ‘the 'rolling resistance.‘ iThe initial solution, which was .£o-put the entire: assem- L
ﬁf - -bly on a plywood’ tg@gg versus ‘the .carpeét, was. marginally successful but it LB
L Stlll required her £xert more effort cranking the ‘assembly in and out than,
D Vit ‘did t6 climb- from the ground, Yevel toﬁ the carriage with somebody else ‘helping
" her." Another student at State is working' of a. mototized drive. While At sounds ;ﬁ."
simple, it has to be .fail safe,: ‘in that if she has a power failure and she's ngvj‘
- w1thin “it, - the cranking mechanism still has -to enable her<to go. in,and out.‘ She
-wouldn t want to be trapped inside. This" is not-being used at the moment until |
‘ ‘the other’ drive system, which will either (a) drive one: of the wheels or ;
. (b) drive the.crank mechanism, is complete.u, R

Se . > oot

o8 : '. The second- item I've been. involved with is a switching mechanism to give an’, f o
' indiv@dual with'muscular dystrophy’the capability: to control the fast/slow speed-. '
.. selection switch on, the . wheelchair. Looking at, the_wheelchairs here today 1
"gather this is probably an old model. “I'm'not: familiar with the state ‘of the
art in wheelchairs. ‘The switch is located’ aé the top ‘of this ‘vertical rod.
Primarily, the position of thé ‘switch ‘and his motor capabilities don't allow him
to activate it. - Sometimes ‘he' can and' 'sometimes he.can 't, but it's quite a stren&
" -uous' effort and he doesn't always succeed, The: simplest solution of relocatihg
. the sQitch was ru1ed out"beecduse it is a rented whéelchair and; it would invglve -
v ,maJor ‘modifications. It's quite a high ‘current. handling switch - So,. the’ final
St solution was a'palr of solonoids’ ‘triggering. the T-bracket mechanism which pivots"
. about the center. It's activated- by a-switch. It's fairly straightforward in ...
operation and ‘once’ I- -got it designed and built, it worked: perfectly. :Another N
* "+consideration in designing it was. when it -does throw the switch, you- don't want -
" yﬂ,‘,these solonoids .actuated: because.they continue to draw. power from the batteries. * *
“* .- 7 As soon as it actuates its- switch, thie mechanical resistance;of. the: switcb ‘kéeps . -,
s "l,the mechanism in position until, the other pair of solonoids reverses the S
fdirection y‘ - - . e SE n!_ el

¥

o

A .
PR .

R The total investment on this is about $30 and about 40 hours of time. 7l‘
T should also state, that this isn't entirely complete yet, - - This whole device is: .-
. going to be. sealed to keep out any water and'dust and insure continuous B
:"operation.i;. o S K ~‘ R e L S v H" K =
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- AVID USSELL I might- ‘add something ‘to Mitch's presentation here.- Oneaof”the R

-”MITCH'HART. Hold it, hold idt. You re blowing my whole speech One of the ' : . ,;
. major .design influences”on both of these has been .monetary - considerations.: e

. e, - . ce Lo - ) : K . . .. . .
"\‘ . . . ' : . '. . . [ . : f
; S f

driving factors wab the .cost and availability -of parts.

Ideal solutions ‘that I.came up with were great but the fiscal trade-offs just'

"had to be madé: The results of the trade-offs on each one of: these is that the

"platform requires about 14 seconds’ 'to go from three-and-a-half to "twenty inches, '

. and the switching mechanism on the’ wheelchair weighs about 11 pounds. Again, KO
this is primarily: due to the 1ack of funds. S . R ’ '

But, regardless of the fact that there were: drawbacks, both items do accom-
plish their purposes and- the drawbacks were quite small compared to the overall I

" --benefits, Regarding the- fiscal 'situation here, -I'd like to thank Dave who has

- help, -If anybody does have’ any "innovative ideas- for finding “devices .of thig® -

4

"_'(If‘j : i

it Too. often we go for third parties before - ‘We ever say anything to’ the @ ~ _7ﬁ- A
",fconsumer.. o . . N ) .

:.,1ifting devicy for - the iron
. why really nothing has been done. .o

: QUESIION Did you go fo the_parents of these peop1e7 0r the woman”

* DAVID 'USSELL Sh€ has no living relatives. O

L D = L. N L

1DAVID USSELL ~Mitch hasn't worried about it toa much because he hasn t had ta. 5‘“1i" Lo
_npay for it. - Of course, I haven t received My’ reimbursement yet. ‘I'm-still:try- C :

”IQUESTION I think the chair that the fellbw with muscular dystrophy?is using is -
.-great, - It's really delightful that you could’ develop economically a“system that’
'makes him .able to. perform theé function. that ‘He needed to.  But most 2mportant1y,3

i hes using the. chai.r ‘that's. the ‘most* appropriate for his needs?  'Why isn't

personally borne the financial burden ‘for'beth 'of these and has ‘also beer.-a big ‘.. 3

type, . mainly for students, talk to anybody on the: panel or raise the question a
little later.‘“ B

RN P R N

K

B X/ .

b . - . . e . L ¢

o . AR . . . . L . 3
QUESTiON The mother and father of the young mdn? - R ‘_ S e e

oy . . S . - 4v b :
MITCH HART' He does ‘have' a famin I'm not sure what thgir financial situation o
is. 1 accomplished all the 1nsta11ation work at their house._ . - e

. ' : s
QUESTION Consumers ‘often want' to pay for their own devipes, if they can . afford

- . -

ing: to fight and see if I c Iéget ‘the money from MediCal (or Medicare) ‘on the ST
ng and- the other is trivial by comparison. That s, tr il

Y
. A
- RN

o there something else happening to'provide a fellow with muscular dystrophy a FREE
_chair that allows ‘him to’ optimally ‘function, in‘ the first place instead of® having;'

«MITCH HART' I 11 agree with everything except jerry rigged It"s a good}_']jf'F"
i question.- I really doh t -have an answer for that.,_ i e

O
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- BAVID USSELL. I think’ part. of it has.- to
'relatively new in th1s area. -

-JQUESTION " That's the point I want to get at. It goes'back more to:the'question

:gstages prior to product testing, ‘i.e., at conceptualiiation, at choice of

to jerry rig a device for perhaps qn’inapprOpriately prescribed chair”

=D

'.:é-."

.o

. .

o with ignorante on, our part..‘Welre;‘ '

) " i et

of developing meaningful-ways of getting’ involvement .from disabled- people at’

problems, at, ways of . dealing with those problems




ENF

v T .,l‘ ..> -" '- . N N e ! . :‘ *
'h e bl e e . Tt -

] DAVID USSELL You have to consider our, bias gy
o with whether. thnt is the- best cha1r forbhim..

'o. We're not really concerned
We see a- problem for a. student as R

T

4‘.-,’..‘"' ' s

MITCH HART.- The way ‘1 was introduced | that you go litt1£ box,. and
) ‘this bok has to ‘do. someth1ng e1se, an C 'an t change the x, you have to..
e modify ity . o : o
AT QUESTION I don't- mean’ to. be difficult, but the way you treat the students is

- the way they act professionally lpter on._-;

Lo . . . et

.D'AVID'USSE,LL'.:' Al righta, to tell you the’. truth" we didn £ thixYk of it. “Idon't )
mean to belittl\;jour 9§q3ti0n at ail.. It s very valid ' , R

T : RN ﬁ, g , '.,j-'_ ; ) . AN o N -

QUESTION 1 was seird! ',ﬂv know if the members of the student chapter who show SR

an 1nterest JUSt volun<eeg7 ) . D
; R L e

e

ROBERT‘MURPHY "I£'it's truly avolunteer :process, i s.pretty much divorced
from the curriculum or individual departments. Itfs a. one-on-one with the ) :
student wengineer. It's. oﬂly if we try te. do: it in.'§ more’ formalized fashion .- L
through a course’ that there has, o ‘be some approval from the instructor or the: = . ‘.

. department chairman ot whoever.\ -T answer your question on how ‘some .of this "~ -

stuff‘gets fed back into the engineering school, at least in our department, we '

-have done ‘it .ofi a consciOus effort.- ‘We' send the students out.lobking- around for

professionals in the- field As soon as ‘the’ professionals in the field seém to .

“know that we re there, we’ have no'problem gettlng meaningful problems. ' E

PRI SV G B . ;f .

D ;nﬂ I d like to answer. another comment. One - of the thing& that we do try to .
teach in’ ‘this des1gn course through' information gathering ana“prohlem definition. : .=
is whether the project: is: necessary -We have good news” and bad news when: we‘dsk )

i oW some pe0ple that question. I guess you have to'be. very d1plomatic about who you R

'ask this ‘question. = Probably we!ve gotten burned a .couple of: times._ We make an | :

';N ‘“assessment which .is not- necessarily always ‘correct and respond more ‘to the . g

e engineering challenge than: to: the human challenge. ’ S S

Occasionally some “of “our bad information has come from the_di\abled com-,_.,,;' Ca
mun1ty.. It's 1ike asking anyone about a technological product that is a new
product.’ "I can' t possibly use that” or "it's no use ‘to me. .So. nobody has all :
the right answers here, 1ncluding us.' o o E e . ZL"f

. s
'

ROBERT CUNNINGHAM ' I m Robert CUnningham N L m a: student at ‘San Dlego State‘
; working undér .Dr. Murphy in thé. mechanical engineering department.‘ I'm one of .
.the' students who is pérticipatiﬁg ‘in his cogrse. and: working with- rehabilitation : R
engineering I transferred to .San Diego State Just-this.year after undergoing O W
- back Surgery about’ ' twQ, years’” ago éndcso_lfm_approaching ‘this course;" engineering -
.. -and school from a slightly different- perspectivéa-asxa student and as being: dis=" v
‘ﬁ abled I heard a lot’ of comments today- about people’ wanting professibnal engi~ ~
neers, problem-solvers, to~go back to- thé.source, .the disabled who' are’ having o
problems.T I've talked to people at the disabled stgdents center“at San- Diego'“"” -
more as. -friend and fellow,stud&ht’ ang found out tha; they,have had- problems * .. )
for which there- were simple solutions'that they. didn ' to know ‘dbout; didn’ t*have’ Ty aey
"access to the information,” or didn tﬁrealize’that they have .gecess ‘tos the infor=" N\ |
“mation:: ‘Thére is equipment that sravaglable,that's ndt., vety: well-publigized T

'fequipment'that they :could" use..and- that"would 'bé very:hgIpful: tb them. There
are binders full of the information right thefe in the oﬁfice._ The person who
needed the equipment was, in. the office aisoﬁiye@qﬁhe two ‘didn't, quite ‘come - to- i
gether.‘ I've.noticed, in Dr. - Murphy s course; that sometimeSxprOJects We »“ o
design are. very useful andgend up being put into immedia e serv;pe,.and othéx
. i g ) R

Q
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proaectS'en up: down in\the basemedt waiting for | little bit more:work by some
other studént, It 8" not to say these’ projects are useless, they nﬁed some :
development but.. they haVe a lot of potential - .

Tlm working,_ pro;ect with r. ﬂbrphy for monitoring pressure under L
people in whéelchairs, to somehow prevent pressure sores. - Th1s is a very seri—‘ﬂ{ AT
“ous problem and somethiﬁg needs to-be done,; My project looks like it's going to. ¢ .
take many years of work by me and other studengs that: come after.me, I'm JUSt_d'”d
beginning this project, ‘and’this whole engin fering relationship is7 just begin- S
ning, it"s not. perfgct, ‘but T; think- that it"Qbeing developed and I thiok it's, o
-a step in the right*direction.'-We need, to focus.on talking to- the right people,.}’ L

. getting the right fhings' -done, in thi/dxder in which they need to- be. done._'I, :'“'V‘

. think we' re heading, n'that directio ‘. LR SR . B e

.

o

':%_ QUESTION Have ‘you, seen,
pressure sores° NS Ty

ROBERT CUNNINGHAM Yes, I ve come across different devices in’ the literaeure.

1! ve been to. Sharp Rehab and talked to” the therapists. They were d1sapp01gtedﬁ._
.t with their. pneumatic preésure. sensing device. -1t wasn 't ‘very accurate or | e
'_reliable, different people got different«measurements and it was questionable. :
I talked. to them about developing ‘some': sort of a mapping system that would:. :
'measure the pressure under peOple 'dllover rathgr than in one spot. We've hid
La- ‘lot of problems. ‘It doesn t-lobk 1like: my ‘project- will be f1nished in the -
foreseeable future, ‘but we re startlng, as’ I said.». -

D

"
b A.~,

’// ROBERT MURPHY -fwe re really looking at the material—-polyvinyl flouride,
electricvplastic--and looking at: the applications of that. .

T

’ ,\..__
7 .

] ROBERT CUNNINGHAM The v1brator Einger readerAuses that materiab as the vibratv_'
“'ing. rods. ‘It's worked in'a different fashion.f I't's: rolled up like a cigarette
~ina- cylinder and- applying ) tages to that causes it to, vibrate: .and . that [- T
what you-. read - 1f ybu can gg .way,’ you can‘go in! the’ reverse “of that,
namely if you put some ‘force. 3 it puts out-a voltage and so<it has some e
potential uses as*a transducér _ensor feedback sensox, ;ete. SO’we re. trying
‘to get’, a be andlé dn it._ There S quite a number of" places that aré dping
work,on fhat .Same materiar, €.g the government, the‘Naval 0céan Systems Center,
and other~universities across the 'ountry g 7 .

O
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- Technology for Recreation SO .

. ‘
g

CHESTER LAND: The purpose of this pane1 is to discusg’the role of recreati3
and leisure in the lives of disableqd people and to explore ways in which téc
nology can .assist disabled and able-bodied people in removing barriers to par-’
. ticipation. . ; ) Py
Each of us could present. our wn:dg?inition of . recreation, and ‘all of our )
definitionswould- differ. Our cha lenge, then, is. to’ present the technologist ..
"with a problem to solve in a life area so far-reaching and: personal as recrea- :
ctlon. -+ . " e )
. : ' o “i\h . A |
- Why does recteation not enjoy a higher meaﬂing in this society7 -Why is it,
. when funds are cut, recreation is the first to be. eliminated7
‘During the days of the industrial revolution in the United States, factory-
workers® were given breaks to "recreate" ‘in. order'to improve production. Soon a
connection grew between work and recreation. Recreation followed work; in
a sense, recreation was earned by working. What happens :if yod don't have a’ job7
. Have -you not earned -the .right .to recreate? If this logic follows then manyy»-
people in our society are faced with the dilemma: How can I recreate when I
haven't earned it? ‘When this attitude prevails, recreation is not ‘viewed as an
inherent right, and an attitudinal barrier to participation is greated. - N
iy !

- ~

o
We are here today to discuss the interrelationship of recreational activi-
ties, rehabilitation, and the quality of life for people with disabilities, and
, the part that scientific technology can -play. The following panel members are
. ~ involved im work related to recreation and technology.} They will participate in
a question and answer session and share information in  their areas of expertise.

caeqguesATAm R Tar e o

T e

-

Eollowing is the list of panel members and their respective affiliation&«f Tl
 Chester Land" : ' l N
Director, Therapeutic Recreation Program/ ’ ‘ ]
™ Rancho Los Amigog Hospital : .
Downey, Californi ' - o A B .
. Peter Axelson ' j_ N
" 'Rehabilitative Engineer .
Veterans Administration Medical Center oo . . ) A;
. Research and Development Center' T : ’

Palo Alto, California . o T

73 T o : .
O
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MR B R i oo
?. . .re" Marti Hacker . S .
* peer Counbelor, Supervisor of Recrgation
v . Community Service Center for. the Did%bled
L om San Diego, .California * 4 :
. . p e ‘ ] -
o Roy Gash - ) : - K :
Manager sgf the Spoke Shop, Wheelchair Repair Depa%tment 5
- Community SerVvice Ceneer for the Disabled v
. San Diegs, California . : ;.
. ) . & C
e Marri Taylor - R Y ke
Community Worker T i . _ y.‘ "
Community SerVice Center for thé Disabled . s
o San Diego, California ’ : )
] ‘ f‘ﬁ‘ . E ,‘:u; : + %: &

. . s o
+ a

<

s a - s : - .
QUESTION: What are some of thg psychological benefits derived from -participat-
ing in vlzheelchair sports and recreation? - - * o

ROY CASH: I feel more confident about my physical abilities. Racing has

improved my eye/hand coordinatior, After finishing.a race I feel great. ; o

» MARRI TAYLOR: I think it's great for péoble tq, compete physically. It's a S

rewarding experience whether it"s playing cards or play;ig foothgll. Competi- :

tion is important to everyone, and sports competition is .especially important. ' *
. i - . .

. . ‘

© MARTI HACKER: Recreation counteracts the all too possible isolating effects of
&ging.diSabled;‘it provides a way to meet others and a charce ta participate in

® activities with able~bodied friends. Thus, recreation can eliminate the .depres-—
sion that commonly comes with boreqﬁh.- Health and good body\image'are essential
ingredients, of self-image. ' Above all, though, recreation can provide fun, some-
thing that disabled people often fear will forever b2 missing in their RFives.

2

.CHESTER LAﬁD: Everyone owns the right to play, to enjoy playful moments and not
‘ feel guilty. - ‘ ) . ir' e :
a 4 . : .

~ QUESTION: How can technology benefit rebreatfénffor disabled people?

MARTI HACKER: One of the most important dif ferences between recreation for ] .
P . able-bodied people and. for disabled people is the need for additibnal manpower Co

to help with setting things up for disabled pegople's use. Technalogy .can be ’
very useful here, since proper design.-and mechanical assists can eliminate the
need for much extra manpower. From a disabled person's point of view, this is &>
ustially .a plus, since most of ‘us do pot like having to depend on aripther person )
any  more than necessary. Mechanical -adaptations increase feelings of, and o {
indéed our level of, independence. ' : L i *

’,” o H

’ 1

3

1o Aty 1
bR - - .

QUESTION: , How did wheelchair sports and the development of special équipment
__for thése sports develop? S ' 4
: L o - X < 4 .
: i . e

. ROY GASH: Wheelchair sports have promoted the development of better, lighter
and more durable wheelchairs. ' All of the changes in wheelchair deSignihave come
abgut becaude; of disabled peoplesusing available equipment and not being satis-
fied with it. . The men and womenho participate in ‘sports and other récreational
activities have developed modified wheelchairs'.to make them lighter, to fit the -
sport, “aid to’personalize the chair to make it fit the individbal. 4

- . '

’

O
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_ The ‘use of wheglchairs in basketball, frack, tennis and off-road activities

" has promoted the growth of a new generation of wheelg¢hairs for the active wheel-
chair user. Wheelchair design has remained basically the same since the 1930s
when Everest and Jennings started selling their. chair. Until the early to
middle seventies, all wheelchairs were copies of this basic- design. In the past
five yedks, however, many improvements in wheelchair design have been introduced.
These innovations cam be traced directly to wheelchair sports; the changes have
been made by disabled people thinking about the’ equipment they use.

[?All of the chairs which were designed for'§ports are useful for people with

arm and hand weakness. The newer, lighter wheelchairs on the market today can
make the difference between a person, being depepdent and independent--someone
with impaired arm strength can push his or her own lightweight chair, whereas it
would have been impossible with the older models. This increased independence
is directly related to the many hours spent developing a better wheelchair.

Quality wheelchair hubs for everyday use are another result of sports.
There are several differeft hubs being manufactured today. These axe a great
~improvement over the standard wheelchair hub. Many wheelchair users. find they
-greatly improve the way a chair rolls. They, - too, are especially helpful for
people with weak hands or arms. oo RN o

Most of the newer equipment on. the market today which- enables disabled in-
dividuals to compete in track, basketball, snow skiing and many other activities
is the direct result of a disabled person or group of disabled individuals de-
signing quality equipment for their Specific needs., .

.QUESTION' What ®are’ some of the technologicalwadapéations made to wheelchairs
for recreation or competitive use? L
’ A S e .

v X . . e

ROY GASH: The wheelchairs used in basketball were the first to be modified to

" make the chair -more manageable. . This was done by adding axle plates to enable -
thevuser to change the center of gravity. Negative camber was created by using
a camber bracket to spread the frame wider at the bottom’ than _at the top.
Excess metal was also cut from the frame. These changes were stanﬂard if a
persgn wanted to be competitive while playing the game.

Today the majority of people playing wheelchair basketball use lightweight
alloy wheelchairs. .These range from Quadra, Quickie or Stainless basketball

chairs to locally-made lightweight non-foldable wheelchairs. ,. All of these. |

newer chairs have adjustable rear axle positions, quick—release rear wheels,
adjustable front casters and adjustable back heights. They also come in any
.width ‘desired' by the user. These new chairs have improvéd bearings all around,

" as well as stronger, improved hubs and front casters. They are -also stronger

than the old models. ' . : . = e
. Tl
The wheelchairs ised in track ‘were originally the basic wheelchair design.

except the}track chair-had .more weight cut from it. Some people used sagged or
" sagging upholstery to lower their center of gravity. Smaller push rims were
used to increase speed; ' ' g

»

Today race chairs are specifically made “for racing. Race“equipment is <

~;designed for the individual and his or her’ disability, using the design of the :_
X chair to . increase speed -and muscle groups to their utmost capacity. ‘ o

)

e My racing chair is long and low. I use 700 centimeter wheels and high*‘v

pressure clincher tires. I also use Phil Wood hubs. I use inch-and-a-quarter
neumatics on the freont so that I sit about 13 1nches off the ground. I havq-z

The same modifications made to Zﬁe basketball chair were made to the track chair,
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steering handles on’the chair because on downhills and curves steering’ is diffi-
cult. -These.are some .of the adapations that can be made.

3
. .

s : . . ’ . - R .
_QUESTION: What.are_the-benefits of cambered wheels and Phil ‘Wood hubs?

ROY GASH: Cambered wheels help for stability and turns. You can turn quicker

and not have .the likelihood of turning over. There’are chairs now with variable
cambers. ‘You cdp'adjust the cambers with a.setting, but -they're low production
chairs. In addition, there are wheels that pop off, just push the button and

the wheel comes right off. That helps as far as putting the chairs in, cars or
other places. . : ' s '

I think it would be hard to improve the Phil Wood hubs. If I took my wheel

‘and spun it, f* would spin twice as long as. any other wheel in here without a

Phil Wood hub. I think they're probably roller bearings, but I don't know for -
sure what it.is. They're waterproof and dirt proof and guaranteed for a life-
time.  Even on a very slight incline you just roll Tight down it, you don't push
Also you don't have one wheel rolling better than the other; they both roll a

* true straight line. . . :

QUESTION:'-Where can you get Phil Wood hubs?
ROY GASH: Go to-a bike shop. If they carry Phil Wood hubs, they'll string your
wheels for $10 or $15. . o '

, v

'QUESTION: We see many changes in the-manual chairs, but what about the power
-chairs? -

’

.0

O

MARRI TAYLOR: . I would like to see more technology put into the design of power
chairs. ‘I would like to see a chair that éan}be used in sand, mud, dirt, and
any kind of sityation. I would like to see wider tires on both the front and
back. I would also like to see chairs that are not all chrome, so that they
don't have that "hospital look." If wheelchairs could be manufactured so that
they could get across?any kind of terrain, that would be wonderful. “ I'd like to
help anyone who wants to design that. . ' . .

4 ' . . -

QUESTION:'.Is there a need for more intermediate range' power chairs which have
the ability to travel several miles daily versus chairs that assist individuals
in and out of cars and vans? S

» N »7

ﬁéRRi TAYLOR: My chair ié a 24-volt and it has-the capacity to go about' three
or four miles:in. one day. . D - R

. . : .IM' PR
QUESTION: Is this range sufficient?
MARRI'TAQLOR:' Somgtimes,bbut not alwéyé. ‘It.depends on how full a'éharge:the,ﬁ
chair has. I would like to invest in waterless batteries and a littlg'beeper
that goes;bff at night to tell-me to plug in my chair. ~ -

QUESTION: What modifications to the_terréin are necessary to'make recreétion.
accessible,to disabled people? E R v :

- e

’ . *
A

PR . . . . - e S AL

"
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CHESTER LAND: In Los Angeles, there's - ‘an’.accessible path to the Marina. We con-
structed’ a concrete path und®r the sand and put rails along it that you could’
move in and out of. If a person wants to go down to the water, there is a chair
available so you won't get your chair all sandy and wet. You can transfer to
“the available chair and move on the concrete path down to the water. If you

want to walk ‘and use canes, you can do that. /That's one solution that we tried
%in Los Angeles. o e o Ao : ' R

MARRI TAYLOR: Also I've been working with the state Department of Parks and

- Recreation and they are really,willing to make all of the state parks accessible.
I'm also workipg with the county Pdtrks and Recreation Department. The more we:
can push to have our couiity park# and state parks accessible, 'the mpre disabled
people will get out into the pub; & I've: always run into -an titude with
people who. say, "I've never seen%a id abled person here,'" and ¥"look at the
f1i¥ht of steps or the rocks or er 4nd I say, "Well, gee . whiz, I wonder
why?" - It's. hopefully up #nd coming. -Tt's going to take a bit of doing, ‘and

hunfortunately it's going. to take a bit of money, but there is a need.

) .
~We're not asking them to pave all their trails. We re asking them to make
bathroom facilities accessible, to makg grinking fountdins accessible, a couple
camp sites interspersed throughout the campground that could be made with a °
little harder-packed dirt or.someqhing like that. There's a new, combidation of
asphault and dirt and a couple of other ,weird things they put info it that can .+

; make a hard-pack trail. There is a trail in Northern oLalifornia--I' 'm not ; sureq '

how long it is-~but.it's a special pN ect affd a wheelchair can ‘go the whole
distance/, but that's unusual. As a'd*sabled person, I'm not asking for total
accessibility, that's impossible. If T can't get from here ‘to there, well
that's too bad,gbut if there's someghing that can be done easily, I'uf all for
it. I don't expect the wholesworld: to be ramped, it's jusf not possible.

. Y .
¢ [

QUESTION: g How can transpo;fa%ion barriers,togéfcg%ation be eliminated?
, S T 3 ' - .
L

MARTI HACKER: " Trgnsportation is tgﬁly the first barrier to recreation for dis-
abled peoplé. Because of the expénéﬁ of specially-adapted vehicles, many dis~
abled people do n drive. , There is a tremendous need for inexpensive transpor-
tatién-.for disabled people, preferably our own vehicles. Unfortunately, few
solutions hgve been found, althoygh some seem obvious. For example, severely
disalled ‘wheelchair users who .want to-drive have no choice except to dse 2 -
modified.vang Vam& cost gonsiderably more ‘than cars, not to mention the cost’ of
gas amd upkeep.  One posdible s¢lution would be a small car with seats removed, -
allowing thg wheelchair user to enter from the back of the car, in the wheel- .
chair, from which he or she would also.drive. Such a set-up would also elimi—
nate ®he neeg for® an expensive 1lift. :In addition o getting to, recreational
events, driving itself can be a form of recreation. . Motorcycles driven from a
whgelchair in a sidecar have implemented this idea. Other vehicles, such as
_street-— legsl golf carts, double as recreation and transportation for“some dis-
abled people. Of coursef modified bié¢ycles, either three wheelers or bicycle'
attachments for wheelchiﬁrs, serve the same purpose for short distances. .

L A ' o : ) . P

_QUESTION: Peter, why donlt you ‘describe the Para-Bike?.

-

' PETER AXELSDN. .The Para-Bike is a project that started as an idea which I then

introduced as”a design project for the masters program in mechanical engineering
at Stanford}University. Two students ‘took the project and I served as a liaison
and expressed the needs to them. The rflsult was the Para-Bike, the, first arm~
powered bicycle for the disabled. Four prototypes of the Para-Bike have been .
"completed to date. The current version features tilt-away cranks for easier




AN . . : .
transfer, ‘and multi—funct:ional controlled sidewheels ‘that permit desired lean:

e (including no ‘lean). fora cornering while maintaining stability. The results of
test rid'ing have demongtrated the.potential and desirability of a hand-pedaled
bicycle for . the: d1sabled person. . . .

¢
]

QUESTION: rat barrier does cost play in prohibiting the availability of chairs
‘and;other sports equipment to average consumers" e e .
‘ ‘ ' , R } ' “

ROY GASH " Wheelchair sport have helped thevd velopment of‘v‘the wheelchair tre-
mendouslyx Many individuals are -now design 'thei'r own cha“i,rs, and this is
‘bringing about some excéllent tfﬂhnology. i s still a major barrier. For
example, if a- wheelchair basketball- team purchEge ten basketball chai.rs commer-
cially, the cost. can exceed, $10,000- However, y have a welder or’a o

,mechanic on the team, t.hey can make all their for $1, 000 less thev wheels.

~ -

1

QUESTION° LJhat types of sk1 equipment have been de'
disabled individuals" oL N )

- ROY GASH There are curr
,‘"’; market. T&esd include sno_'
are several large ski are
- for- disabled skiers.’. Peter,‘

PETER AXELSON The ARRDYA 1s’
.. glass. - Stainless steel’ edges on
"ping.on varying terrain and in ;
research is to-continue the. devev :
system ‘for persons who canriot *u‘;

tant, downhill. ski-sledding meth 1
R successful integration of . this{vjn
. ARROYA addresses the. neglected( wi’i:
+ benefit from integratior igto’ “+he. it e

“.of téchnology. toward ski—sled»'desig ex! opment and‘; th.e :
hill ski-sledding protocal will a?llbw ki. programs £qr. the

integrative downh,il]. s“kiing to _]USt about eVeryone.

. ﬁ

PE’I‘ER AXELSON # Th Rehabiﬂtative Enginepr,’;{ng Resear hyand - evelopmept Center ]
at the Veterans Aﬁ%,ﬁ tg:ation’Médicgl Cs nter in Palo: Aito, a»lifornia is frespon- el
®sible for the: #oded r% n ~of developﬁne,@t and eyaluati,o .of ' ARROYA; ski-—sled

- 'prototypes. RER,an n:Ces fupded: the constguctlon‘ 15-
gor the’ 197f—8@ skﬁ elisan -and 10" ARROYA V. prototypes )

] fun,ded %reﬁ‘ sk’.v-sledding insgructor®c

“. F} s,

<.

i,lieatﬁ} rogram evaluatio* .

t .79 -80 ki’ geason, th g prototype%afti—sled 'ARROYA IV, was o .
h?e ski areas, includmg Winter Park Ski Area atMihtggw,Park, P
almie Ski Summit near ?eat,tle, Wash'ington._ fnstruct r4:,1ini~'.~sx DEN gg*
each of th nine ski araas where ski’ programs f
“@RROYA IVrdownhighpiski-~sleds.i
~i gograq direc s a‘nd users wi

= led %

provide d.nstructors, di‘sable
the safe operati‘Qn of the. sk

e
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.general public awareness of the disab community o W ] o

"abled person, the %ROYA allows a‘ ski—-sled user to interact naturally with’ ) .

‘This. type of interacti¥on. between ambulatory and non—ambulatory indiv:Lduals is

..

‘ ‘ v E : . "\ \\‘T.,
. JECI . , ) B ‘..
QUESTION: How has’ the /gRROYA been received by disabled an R

PETER AXELSON: Demonst.rat:ions of the ARROYA “ski-sled at’ \'; ¢
clinics through0ut the United States and in: Norway generatec}t 'ry positive pub— ;
licity. Each clinic received local newspaper. coverage dnd- . received tele-'.
vision coverage. 'Th sobject:.ve of thi publieity was to make ind1v1duals ‘aware \ .
of the opportunity fgr paraplegics to le the, ARROYA ski-sled and to increase

Unlikenmany other sports and recreational activities available to the d1s-

skiers using other ypes!. of- adaptive equ1pment (i e.y skies, boots. poles, etc. ) ' ; ‘

"not foultd in 'wheel ir‘sports" (many recreational activities for: paraplegics R -

and quads@plegics te to segregate them from their ambulatory friends)

fact, able-bodied‘,individdals $also. enioy-. skiing in.’the ski-sled. It is® there{

fore possible that, this Ski—sled -will be- used by both ambulatory and nonw

. - P . . . P '\ . [ Y g
e - - R . \ . . 'T.
o ¢

'_'ambula.tory individuals: RS e v R Lo \

One of the’ things we hauep had® difficulty with is getting out51de fundi'ng e
for this kind. of swaxk. &’We. hatve&submitted proposals but funding sources don™,’, R
always recognize the fact that rec.re,ation achally needs ‘research. W&; are going

., to continué to mgnitor «He .evaludtion process of the last prototype 'sladd so th!;t:

- O
.MARTI HACKER There Sage’ other creation\ﬁi activ1ties eulhich prov1de- excellent -
_"'ways of -improving muscle tone, coordination; circh fatio
endurance. Most . recreational $EPOTLS, are daﬁ'table
- type and degree of dis'Abiliby dete‘i‘&me the modifié
‘is a Sport that can be en&joy&! by a oﬁveryonlé.
h

' enthusiasts. In San Diego

‘. easily or automatically released hand gr

b ports. on€’ final [Wword--for wh&ichair uge 05' each ,'Improvement made in ev‘ ‘
chairs makes participatlon in,recrea&ib é‘% ,s" 3

‘we can find a manuff‘acturer tigat- will® continue on’ with the next prototyp

spec1al chute can be; used for those -wilo ar%imable ‘o' roll t;fﬂe bq‘ll themselves'.

;possibility for technologty 5 m

4 A ¢ A .
BN : S U 2 PR : ~.-' - é@
‘r ..w k) DR O . . " :

QUESTION Are’ disabled peo‘ple who,tcannot ‘or do no:- ‘wish to\be involved in gom-' A _.~_‘
petitive sports relega.t:ed to phy51 al inact1v1ty’7 \\

T PR R \ i
. ""'- x

and dam:lio-vascular
for ma.ny disabled people,ﬁthé
a‘tions neCESsary. Sw1mm1ng :
Adaptations fo;: poo’ls

inc‘lude lifts and slcplhg accéss fo;\w chairs,

\,.

ﬁ AT
Bowling is another }port tha?has beery adaptg,d »forvdisable! people. A

, e -
- Sa11ing requires help sgttinwp the 83t /Arwgetting in and out’ of it--a'“

/ - \(-- &Wrﬁ

r.

"ﬁyi “Waterskiing is another sport hat haﬁ' been recently adﬁ ,”
‘g' Ski chaire called the Aquabat isffised. Thfs devic

consists of a seat-attached tg two ~s‘hort;ms and handlebars. Some type Bl
r neeﬁs td be designed fd"r t:hose,.

with insufficient han strength e -8, ¥ e

+ '_ N .
K ot ' #

These are“but a few of- the activities which are alternatives to competitive '
day

ier a “more. fun. 'A..; ;
eSO L

PN el -

CHESTER LA‘ND The. disabled Comﬁlunlty S nf:)w beginnin to. move 1nto the main-
stream. How many men as .children wantedyto ‘be footbabl- players ‘but were not b

enough, or wanted to-be basketball. players.-but. were not -tall enough? Those were . 8.,
handicapping conditions. The. sameE@itu on-§s nov‘g}beginning to occur among 3
“individuals who use wheélchairs. y ESeryone is notygping to be able’ to lay wheel-‘ ~
‘chair sports, butf the same leisure feeling can bé*derived from other eatio 1 4
SpOTtS. . EERR TR "'-'-P' Ak{%-,’.‘ - o v ‘\\. . . ;
A . RO @ b g . £y j-\f‘ )
768 a
« ' » . g
. P (51& ‘ 89 - \‘\ .
‘. K _4_' . : \\
LY L \ -
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enough. for me.

IMARRI TAYLOR:fGForﬁme,,fishing‘is‘soﬁething‘very_individual that makes me feel

great. ' I JOOk'upbn.fi§hiqg as a’ competitive sport as dellnas basketball or any-
thing else. Whether T am going .to get that little fish or not is competition .

. ‘ f
, Ha \

'QUESTION:E Hoh‘dovindividﬁéls-ﬁho have not been invblvéa ih-wheeléhair'sporté

gain access to cqmmunicétion networks that exist among teghnology-experts?

' .
[ J N 3
. . 2

MARRT" TAYLOR: ;Valuable‘informqtion gxchangegvexist among’ local communitie§‘of

disabled3ath1etes;'spor;s-enthUSiasts,.and small businesspeople. A major chal-

"lenge for ‘the’ future will be to involve small businesspeople in manufacturing -

" innovations ‘as. they come out of the wheelchair competitions. Sports and Spokes

“. range of physical activities,. as well as in the area ¢

© Summary, .

' benefits. ¢

"Tfebfeatignwﬁill éxpand and. increase access to this -1ife area.
‘ AR ¥ SR : . ;

is a valuable:phbligétionjwhich'cqnhains-useful information about wheelchair
sports’amd equipment. R L ’ ’ :

'QUESTION:i;Aré tﬁere'ény'ﬁa;iéﬁal centers Qhere individuals with disabilities
can fégeive:specific'training'in sports and recreation?

ool

. MARRI TAYLOR: The Vinland National Center in Loretto, Minnesota is.a_national'_
. 'healthsports :center which offers training to disabled and non-disabled individ-

uvals. This center‘pfovidesvwbrkshpps which focus on skill building .in a wide
management, disability educgtion, and medical selfhcaté skills; Canoeing; run-
ning/jogging; swimming; weight and cirqgit training; cross cduntry skiing; pulk
skiing and ice sledding; archery; wheeling; and poling are some of .the skill
areas that,are.addressed by the center. Vin@and also publishes vin-Lines, a

_quarterly .newsletter.

f health promotion, stress -

The‘r;éht to ‘enjoy le suré;timé through a variéty'df.sports 'and recreational:

obbortunities is the right of_all’tndividuals, including individuals with dis-

" abilities.-.The benefits involved from participation in- recreation and leisure

pursuits-are far-reaching, and include physical, emotional, and psyéhological
) Lo . . v

Wheelchair sports have opened up SROTtsS ﬁartibipétion to wheelchair users.-

As the popularity of these sports increases, new .developments in wheelchair
design are introduced. The popular use of chairs in basketball, track, tennis
and other sports has promoted the growth of a new generation of wheelchairs for
the active user. : ; Lo

_Other forms of sports equipment are-being developed by the .rehabilitation
engineering community. ‘Bicycles and ski equipdent'qre.two areas undergoing

3  current research and development. - Camping and wilderness activities are also

becoming more accessible as national parks and local campingfargas’begin to make
provisions tp?inclyde.persons with di'sabilities. : :

i

As persons with “disabilities' continue to make their recreation and leisure .

needs known, agyances'in technology will continue in this important area. As
disabled and non>disabled people coatinue to play together, technology for

-

.
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Dealing with Technology for Re"'(’:reat'ion:

- [ W
.. . o

- American Athletic Association v T Minnesota Outward Bound School
for the Deaf S s P.0. Box 250 ..
.. 3916 Lantern Drive . 5" Lopg.Lake, MN 55356
¥ silver Spring, MD 20902 BN _’ Phone:  (612) 473 5476
E2 ?‘i;:L
'American B1lind Bowling Aasociation - ﬁv Mobility International USA
15 North Bellaire Avenue '~ P 0. Box 3551

Louisville, KY 40206

! gpey OR 97603 -~ i
~ Phone: (502) 896—803?

Eug _ .
p e:7(503) 343+1284 © - R —

"' -7 American Camping Association ? . National Association of Sports
Bradford Woods ) . - for Cerebral. Palsied .@
Martinsville, IN 46151 ‘&/o Craig Huber L N
N Phone' (317) 342—8456 o “ 66 East 34th Street.
' . ‘ New York, NY.. 10016 -~
American Wheelchair Bowling p SR Phone (212) 481—6359 -
- Association R :
6718 Pinehurst Drive - . - National Park Service -
_Evansville, IN 47711 . . . Division of Special Programs B
. Phone (812)'867—6503 . : . And Populations W -
h S ‘Department of the Interior
) .American %heelchair Pilots S Washington, DC. 20240
S Association o . IR . . -
. 1621 East Second Avenue Lo National Therapeutic Recreation
Mesa, AZ ' 85204 o . S Society (NTRS) . .
Phoné" (602) 83144262 . % .. 3101 Park Center Drive, 12th Floor
o C ‘Alexandria; VA 22302.° °
‘Blind Outdoor Leissre . ‘ ‘ Phone: (703) 820-4940
Development (BOLD) ' - : . )
533 East Main Street = National WheelchairjAthletic S ’
Aspen, CO 81611" - ’ Association . : 4
Phone: (303) 925-8922 . . .~ i Templeton Gap Road, Suite C . "
" Colorado Springs, CO 80907 . L
o~ Breckenridge Outdoor Education - " - .Phone: (303) 632-0698 )
Center - . B .
P.0. Box 697 -~ National Wheelchair Basketball
. Breckenridge, CO 80424 : L . Association
Phone: (303) 453-6422 - : ' 110 Seaton Center
o o o . University of Kentucky -
ourage Center: - . i - Lexington, KY 40506
915 Golden Valley Road s Phone: (606) 257-1623 ~
/ lden Valley, MN 55422 > ‘ ' :
‘ one: (612) 588 0811 L T National Wheelchair Softball
- - " B : . S vAssociation- | : . ) I
Co Disabled Sportsmen of America. N 'PL0. Box 737 © .. | '
' '~ P.0.. Box 26 ’ © ."Sioux Falls,_SD 57101

" Vinton, VA 24179,

AT . s 9 NHYSRA Lake Tahoe Chapter ;
Health Sports‘Inc. . s, " Larry Young. g ) , "

1455 West Lake Street. . Q‘ Box 1636 - ", ’
Minheapolis, MN 55408-’ Truckee, California 95734

hone.. (916) 587 3911

International Committee'of, . . 5 e
Silent: Sports T - ) g-, North American Riding for the -

dGallﬁudet College ) ‘j b L Handicapped Association, inc,
- 800 Florida Avenue, N. E, . . o & . P.O. Box 100 .

Washington, DC 90002, S v em. - Ashburg VA 22011 ‘ .

Phone: (202) 651-5114 (Voice or TD%O “Phone:” (703) 471—1621 L L
’_..‘ . _j . \& . .‘ 'o . . L.

\ ' 81
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- Paralyzed Veterans of America

4350 ‘East West Highway, ‘Sufte 900:>

. Washington, DC 20814 3
. Phone (301) 652-2135

_ Ski for AllnFoundation X
Chris Colb, -Executive Director a
521 Wall Street, Suite 326A o
Seattle, Washlngton 98121 , -
Phone (206) 623-2714 ’

i .
3 Sports and Spokes Magazine
.~ 5201 North 19th-Avenue, Suite 111
: - Phoenix, AZ - 85015 .
* 'Phofe:  (602) 246-9426
i United Deaf Skiers Association
: ; Attention: Mr. Gutfran -
-Two Sunset. Hill. Road

i Simsbury; CT - 06070

Phone (203) 244 3070

u S Assocfation of Blind Athleteg?‘

55\ West California Avenje
Beaoh Haven, 'NJ 08008
Phone. (609) 492 1017

o]
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- United States’ Wheelchair Sports Fund
¢/o Nassau Community College . ..
Garden City,. NY .11530° !
Phone: (516) 222 1245

Vinland National Center
.3675 Thduapi Road ot
P.0. Box 308 T

‘ Loretto, MN 55357

»

Wheelchair Motorcycle Association Inc.. -

) a101 Torrey Street’
Brockton, Ma 02401
.Phonef (617) ‘583~ 89144

‘ ") arklRecreational Association '
Box 36" 3
‘Winter Park CO 80482

._ Phone: __,(_303)‘ 726- 3514,);ext. 179 *

Ceg@N - -

woogg oo e

»
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Panel

i Teohnolog‘y for the Living _Ehvirc’mm'ent* f

“RAY LIFCHEZ: In preparing a pariel on’ the subject of technology for the living
‘environment Cheryl, Davis and. I sat down and tried to, create-@n overarching

a N N ~

) ;' theme to this. expansive issue. We have selected three central issues which will

help us ‘to focus our individual remarks into a_coherent framework.  The first
1 4issue which’ we will address is the issue of stereotyping when. designing, advis-
: ing, -and consulting with disabled clients. Stereotyping is the:first barrier
\' to the relationship between the client and the technology professional 2

. - The second issue is closely,related to the first. Simply put, this issue
/ is ‘that the means. do not always, justify the end; you: cannot expect .clients to.

accept someone else's concept of what it is to be normal when working with them ’

>, to solve environmental problems ‘ . S o

‘The third issue is a dquble barreled issue which combines ‘the issues of

ageism and genderism. - These are so deeply r oted in our unconscious, but rarely’ .

" addressed in teaching or professional work, ‘Ae have often heard it said gpout a

’client or to a clienf or family, "Well, thaf's to bé‘expected, after all, "he/she’ "'}

is sixty.' Ard as we‘approach sixty, we refalize how ridiculous. this_statement

5

These interrelated issues will be examined by the following panel members.

o

b _Cheryl Davis S o ; S i
Consultant in Eﬂvironmental Issues SR :
Berkeley, Ca1ifornia ’ :

L

s

o Larry Leifer ; - o T s S T

' Mechanical Engineer . . . L
Veterans’ Administration’ Hospital and " S P

. Proféssor of Mechanical Engineéring R .

.. Stanford University o T ’ o v
Palo Alto, California e e R ’

e Heidi Pendleton . - ;. . '
Occupational -Therapist IR ot . e
"Project Threshold ‘ o '

. Rancho Los Amigos Rehabilitation Center

+ Long Beach, California

. . . o L . N
RN . . . B . . . . :
' . . 9 . . L . . ) X LI
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e Ray Lifchez o . _ i L
* Professor of Architecture = N R -
. 'Univepsity. of California, Berkeley = : 3
. .Berkéley, California’ o
The ‘following remarks. summarize major points of discussion about technology

for the-living environment? Trdnscription of the question and answer session 1s

>+ not included: - T T B = : ~? '

. . o o ; L e T o o ey .

" CHERYL DAVISE.;I feel that afIack'pf,cdmmqniéation'betweeh thé'deSigner'and'tHe 5 ool
. {disabled coisumer is a major problem. I would like: to use,; a personal anecdote ' S
'to illugfrate this point. g B S PR SR
: “Recently in an airport Ifyisited.a restroom which displayed- the interna-
" ‘tiohal symbol of access on the déor. The.toilet had a foot_ébfivated f1ushe 3
;. . and as I ‘approachéd the sink to wash my hands I found that technology had. . T w
.. tricKed me-again. ‘The new improved foot dctivated sink led me to the realiza- C
~ tion that there is-a definite breakdown.in communication bétween consumer and . -
designetr.” It is clear that thete has been a failure to. think through the vari-"
ous ways 'in which a disabled R?rson moves‘throggh.and“pses'é-facility.‘ R

. I an"atchitec;:btfan airport manager had been told, "use the facilities
o . without standing up and without reaching very far," or "assﬁmé thatt you are

i .‘quadriplegic and can't raise your elbows' above' your shoulder," then perhaps it~ ‘' *

would have been fairly evident that alp:oblem‘existgd_with the foot activators..:

~ . This incident .suggests that technical matters-are more than technical- -, ..

= ‘matters. . There' is a very ngcessaty grounding in"subjectivé gxperieﬁ%e and the ..

"7 . 'failure to communicate.sufficiently;with a client in order to elicie‘that-subé.j'

. jective experience can lead the designer to a very limited definition of the -

problem. A solution to a problem is based on the problem. -Those other factors'

that aren't taken into consideration willnever materialize in the.-evidence of
the solution. . - L 4 B : ST

~ Therefore, the major concern is ‘the establishment of 'strong lines- of com- 9}?9'f\,
munication between théiclient and. the designer.  -We need to .find ways to involve: " -
the consumer moré fully in the design process. Although this was the primary "
sentiment during ¢he_$p;erhationél Year of Disabled Persons,. this sentiment has
ngt beén translated f81ly into action. . Consequently, two things accur. First, -, " ..
the, disabled.cl;ent"often'feels'very‘insignificant,'aﬁd second, the designer ' ;f_a{ 
oftén feels that,thevéiientfis not very.articulégg; intelligent, ‘or capable of . S
" giving ‘information. o AR ' S ' — o

»

X . . - . . S
_ ' 'In working with clients b help them modify their'envirpnments_l learned -

_ through experience, that there is a particular approach, that works best. First .

the client has to know what is possible. _Ofie’can involve the cliert in develop=" ...

" ing a "wish list" by asking him/her, “If you knew that there were a.way to x 7
would you like to do it, ;or would you prefer y?" I found that if you simply
e said, "What would YQujlikewté,do?"“absolutélyhnd‘image would come to mind,

o phftiﬁulatlyito'pedple whb’wefen'E.moviﬁg~¢ut11h:the_world‘yet.' To, elicits =~ n 5o

meaningful feedback, one must. help the client to develop images.. = ' .. o

R o . P ) S R A ‘ . R B

. The importance of involving disabled c%ients in the design process prior.to’
testing and evaluation is critical. - When this does not occur, money .is often o
spent'for'someghing which turns out to.be rémarkably inappropriate.- = . -

; " -Another ‘important, issue that we afe.examining is age. Most of the - s

{ devices for 1living actively in the community are not thought of as appropriaté ,
., for oldér.people or there is simply no impetus to make them available to'older- * %,
. people. -This limits the market and -limits the mobility of older,adults. Many .

o ’ “ - . .. .v " ! . % . . .U'
:.84' T;J’ . . I ..;v L 1 s ‘:f‘ ‘

Q
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_ '.elderly people are. depriVed c%gnitively and sensorally becaﬁ%e.they an@ isolated -
L .from society. R . . ) S - R TN
S . ;,_1_,.J_ . : S , . L &f

) = - A A L \,., s
- ’ " K P . A
) A colleague of mine knew .an older woman- who was - given a,power chair fof é’
‘demonstratrbn purposes for a period of several jmonthg. -At theL@nd of this’ time
she didn’ t want to g1ve ‘it back. She cried because‘she had begun to’ do things-_
o
again which had not been poss1ble for many years; S s - 3

i Age stereotyping limits a client s potegtial and promotes a rigid, categor--
ical way of- _thinking. = To .say that one device is suitable fot -people aged '20-40 .
-while angther is only -suitable for those Gver 65 places restrictions and limita- L
ions on people as individuals, regardless of age. -
M . '-, N
j;; oL not}ced in Europe the permobile, for example, has.a wide varie
models, ingluding of all things a: trainer for children. . It cap ° ¥ ¢
.- . by someone accompanying the person until they re responsible.enough‘to per :
N it. themselves.: That's marvelous. That's a very . foreign way’ of:’ thinking about
- ' devices in this country-and I'do feel that. it comes' from. not involving the dis-u
- . abled people themselves. enough, or the parents enough, ‘It’ may be- very difficult
- for the parents of disabled, severely disabled children to ‘realize that in a few’
Eyears when you can no longer lift this. cute little tyke up in.your arms and
carry him _up “the stairs, youlre going to want’ to.think a gbod deal’ more " about - L
s modifying the environment and alsg having the appropriate ﬂevice@ for that,fifﬁggf#'f"‘i
., * . person. t's very difficult ‘to’ reach those people and - get “them -thinking about Lo
s itbutl think,: again it affects th% market and it has some manufacturing
o impllcations, also. - o .. . : .

[

P Gy

: Sexual stereotypes constitute another formidable aﬁba of:’ concern.- First R
o there is.a very common assumption that women are less physically active than L a
5 men:. Until; _several years ago women were not so involved in motorcycling, moun-= _Uj'd' LT
’ .tain climbing dhd other high' risk ‘activities.- Consequently, there have been
more males than’females who are traumatic quadriplegics.. However, now that
- women are ‘more-active, - one can. expect the proportions to, change., Unfortunately,
' Women who are not involved in wheelchair athletics often do not know the optibns
for manual wheelchair%.v Women tend not to find- out about the new ‘technology’
partly because it is simply.tiot passed ‘on’ to them. There needs to be more .
) “attention to the human interface. The process of consumer education-is too-
.« . slow, too'accAderital, and too contingent on thearea in which the disabled
person lives,’ his/her sex or: age. L s . o R

As disabled people find more" and more effective ways of erking with design-,

ers, more disabled people may learn to define their own needs more ;learly, ‘more o 'fi’
: concisely, and ‘more: articulately This can only be,accomplished through con— . o
'stant communication between consumer, ‘and des1gner. As communication increases,;f'; e

Cso will solutions.-fu R . - : " b, 2 )

HEIDI PENDLETON I work for Projec Threshold, a program which addresses some . e

"4 of the problems of the physically:h ndicapped, and I would: like to address. some_ )
" of thexissues of " this’ program as’ they relate -to ‘my program. ProjectaThreshold o

is :a resource ‘that was. developed in a- rehabilitatiye engineerings center, at’ : =

e ' Rar¢ho-Los Amigos Hogpital.  This program, which is’ funded by: the California = %

b,: “-State ‘Department "of e&abilitation, Ais styuctured to assist. the, client ‘in meet- . ?}

) ing indiv1dual needs in. the areas of independent liVing, going back to\the oy 3
A classroom or returning to work Q, .f.. AR ) B "
V%a. A Our pro;ect perates accordﬂng to a team approach 1hvolving a core staff

e as well as rehaéitation engine’ers, and, communi,ty consultants:’ occupational _': '*-:S :
therg?ists, phys cal therapistsg speech pathologists-and nurses..'» o o .

S . oL T LAV
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.-Figure l., <Gre':g Sén(iez%." g
carpenter—cra; tsman. °Credit.
‘Ken Okuno e

‘eep. the ‘sawed half’
handle for guiding -

R 'Figure 2 The ant:lkick de\r.lce, uséd when ripping lumbe'r to
oo, from. flying off ‘the maching, 1s also useful as a: .convemlént
g © the blade of the saw when ,t:here 13 limited fingg: funct:f.‘on.

U
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Tiwte 1 Tovla that’ patend the reacl can groatly {nctease the amount accom-
. T T T T e toe borh Tt e e pol b and fs carrted as
T achie b bty t t! whio l st creditg Multimedta
¢t ' ot eme try bt A Bot ke cen
.

.
.

>

'

s te o A l{ght-touwh tvpewriten equipped with an extra-long sheet of paper

e oty wiEr o mocth wand with a spectal weigpted tip. Credfo: Multl-
e, torrame ity bt TAL Kerkelow,
'
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The T tep rn oot proveam s to dinterview the dodividual olient compre-

IR nocomp edioyy this aeeeseamen e we o throurh the per sontat doy,
Covtew thers dodependent Tivine kit and Took ot the wavs inowhiceh they woutd
ke to inctease thetr andependence. Then this intormation is taken tooa team

atabe mectine amd the team discusses what services are appropriate tor the

Clirent. !

The nest step i evaluation which takes place in o mode I home which oar

P v e T i Lo bui Bling equipped with o kitehen, living room,
i edr oty and bathroom. Tt i stocked with nume rous smnintive devices and” move=*
J Ao tornttore which enables the client to draw tloor plans and simulate vealis-
e atuation. with the cquipment and adaptive belhavior,  oar poliev is to try

oot hnd the post cost eltective solutions to problems. We hepin by looking at
vhaptive behavieor and clomyiinge the wav g person mivht Jdo an activity. It adap-
Pive Dehavior 15 not sutticient, the second sofution is to otter comnmercially
St b le arative devices. 1D we're stilP unable to find o solution thcn‘wv .

contnt o enginects to o cwstom Jdesipn oand fabricate equipment. '
e mont impor tant consideration in working with clients is to invelve the
fndiyrdual i the prablem solvipgy provesses trom the bepiuning . In the initial

Petera tew Bt e dmportant to tell the olient why vou are asking certain ques-
o e, tnvolve them in the problem solving process, Histen attentivelv, and
o Lin o lient to direet some ol the iil'\N‘«‘b;}:. U‘l[\‘ll the clicent vains the
Gt oo ue e hiisshier own o problem solving process, initiating wtion, taking
wodav to dav p roblems surt

contred s apd durthering independence

.

Notoall solutions 8 daily Tiving problems are elaborates Cost citective
Tutien. can ot ten be acecomp lished by looking at problems creativelve  Inomost.
S e e the voalt s to create simple wavs @t creating access. Inothe 118
e thal we caw Last vear, we were able to come up with either adaptive

ially avaitably cquipment in 657 ot the cases. The average
ot the cases we needed to seek
h

Defravior or camme

st amonnted te SA57 per case, whereas in
cteineeringy input which resulted in an average rate of S1,500 per case. Using
i tepe of client-centered approach results inoa cost ettfective me thod ot
Cee by simp le solat fons, - '
. X

Finallv, 10 like to emphasice apain, that it is the consumer's responsi-
STt to express his/her desires.  The consumer mavy need to modity those
Leviten e practical dmplications become evident, but the consumer should be

Covolved and gt least talR o throuph his/her needs and desirves.

CARRY LFITFER: My work and mv concern is with human interfacce. It is a verv
comp licated task to match oa opegson, ther most extraordinary machine in thl‘.
aniverae, witt oa machine made by omvoown hands and myown intellect. It is
Gapertant to osnike cortain that we start with the person as an individual, try to
didet s tand hissher abilities and disabilities and how ‘the individual wants to be
Tivimt Pive or ten vears brom now.
. T :
. ¥
Foday we have talked a great deal about mobility and relatively litele about
i ion, A mew classoon aids that are just becoming pessible for us to
cven think about building are manipulation aids.  These aids create a new oppor-
ity 1tor relationship with the world: instead of having a one-on-one relation-
Shie we now have a three point interaction with the world. 1'd like to desceribe
Cproble in ibvu]vim: disabled people in the task of developing these devicos,
we heein the process ot developing the device by establishing some poal. In

coaenve, Dobheyin with a hypothesis. Then T test my hvpothesis by taking a step
1 \ I

W

il Checkinem to see where Toam. I oam, then, free to, change my goals.

N

["ve been concerned with gotting disabled people inte the design-process.
By and larwe, disabled people receive whatever's being done--from the time they
enter the medical environment with a disabling condition they bepin to receive
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Low/Appropriate Adaptations to the Home Environment

Figure 5. A meat

fork with a special
fitting for the hand
allows independence

in meal preparation..
Crediti—Kea-Okuno

& : .
Figure 6. An'attendant has ar
alone. Credit: Jane Scherr.

tchen so thianblind persbn can manage

ranged the ki
) <

' 89



Figure 7. The metal extender bolted to this key makes it possible to unlock or

lock this door with limited fingetr function.
of Optometry, U of CA, Berkeley.

Credit: Multimedia Center;.School

1

’

°

The photographs (credits noted by each) are from Design for Independent Living:

' The Environment and Disabled People by Raymond Lifchez and Barbara Winslow,
A ! Berkeley: University of California Press, 1982 (paperback). New York: The
* Whitney Library of Design, 1979 (cloth).

a
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mcdlen]'uttvntinn‘and are areLy cohsulted as to whether or not they want to be -

. made better.  That unvirunmwnt's tough in terms of never asking you what you
believe about it. We de ‘the disabled pegson into a rehabilitation/enginéer—
ing environment and so s up and- says, '"Oh, you need a whe€lchair, don't
vou?" The user just d doesn’t influence the goal. .

rticipate in the supervisory loop of the profess.
atever scale allows you to supervise and influ-
ougher and what concerns me in particular is .
loop. I believe that is connected with edu-

be done and how to formulate your needs in a
eople can interact with. In the extreme, to °
hool. If you don't like the wheelchairs

being designed, you could go h an engineering curriculum some place and

jet vourself trained as an eng]ﬁu. and then do the design yourself instead of
trying to supervise somebodyelse who is doing it for you.

It is relatively,
Becoming a kind of a
ence the goals set.
how to get people irto
catjon, becoming aware o
way that technologically
have control means going bac

‘

Current_trends‘in agsist.- -+ devices are delivering an array of materials.

Some have, bells” and whistles; sthers have rollers and treads. I hope that our
objective will come back to thf ghuman scale so that we can begin to carefully
decide what remains in the hu dimension tq be solved, and what can be appro- \
priately solved by machines. 'hc important questions when planning for and with
disabled c11ents still remain: here would you like to live? What sort of an
environment Jdo y2u prefer?" When these questions are addressed first, then a

11v1ng environment can unfold in 1% ﬁ% assistive devices have a role. Our R
WISSIon IS to debTEH—lﬁ‘EﬁvtrUnmenT”in‘thth‘bothrthe‘aesfgtfng~dcv&fee—and-«—~—~—--%~
ourselves can cohabitate, a place where devices can enhance our lives.

. S

RAY LIFCHEZ: itI"am interested in trﬁingvtohget a more gomplete picture of people
in their env1r0nmentb——people at qeveral environmpntal levels. The imtimate
level, or intimate environment levél can bé defined basically as the bodv. The
>wheelchair and clothing are self expre551ve ways of telling people who we are.
The next.level, the dwelling environment, could be the home or the workplace.
- The dwelling place id a place where we have control over our setting. The third .
N level of the environment is the public realm of which we have very little control.

i

: ) The 1nterv1ew procesa is a very workable scheme for finding out how people
rebnte to their environment, and how to avoid stereotyping. Chooslng “uthentic
gites for interviews is of primary 1mp0rtance. If we wanted to talk to a person

, about: the work settlng we would simply say, "Can we join you at lunch at your

¢ “ work setting?" or "Can we sit next to you at your desk?"” If we-wanted to find

) + out what it was like to be in a publlc place we would simply say, "Where would :

- " you like to meet fer a drink?" The interview-in-place is a very useful tech-

) nique which helps disabled clients and deqigners to understand their own exper-

p rchL in a place and to evaluate the working and non-working aspects of the ’

énvironment so that plams for modiflcations can be realized. 4

. 2
The best way to let vendors of state services find out whether or not their
facilities are accessible is to talk to’ the people using the facilities and let:

. them participate as "user consultants." Too often corps of consultants, are
rushed into @ facility when valuable information is available from individuals
at the' site. This approach was used very successfully in Sacramento, California,
in a project to help state-'services comply to the code of access. One result of
the project was a ‘guide called Getting There, a publication consisting of sets .
of diagrams which can be used by designers and persons with disabilities. The

, format of Getting There is iw the style of cartoons which create visual imnges
of accessible and non-accessible environments.

O
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4 . PR3 . '. D -
: ‘I'n helping people in the area of access it ls necessary to go bcyond spe—
citic technical assistance Information. Buyilding a rdmp or locating i .light

.bw1tch are design problems which can be solved easily. ' The more difficult

missiod is discerning how the disabled individual feels about his/her. envi'ron-

ment. This can only be accomplished through continued and consistent partner—'
ship of interaction bctween designers and -individuals with dlsab111t109.

'
' . .

A
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Dorothy Tombaugh .

Low-Budget Ideas for the Visually Impaired ;
in Science ’

There are a number of low-cost or no-cost techniques to aid the visually
impaired to fully participate in the science laboratory. When the term "labora-
tory observation" is used the tendency is to think primarily of visual observa-
tions.’ However, tactile, audfto , olfactory, and thermal observations are able

to bring considerable informatiohfgo the visually-impaired student in science.
An array of .instruments add.quantitative measurements for the observer.

Tactile Observaticns . . ) .

Braille paintings and raised-line drawings are particularly important for
é‘biolqu program*ﬁut are needed at some time for all courses. Raised-line
drawings are made by drawing on braille paper placed on a rubber or plastic mat.
The tools for such drawings may be any {instrument which does not poke a hold in
the paper. Among these tools are a tradging vheel, "popsickle sticks," nails
with rounded tips and blunt ends of pens Braille paintings are first sketched
in pencil on cardboard. This is outlined with glue. ' String, rope, buttons,
wire, sandpaper and bits of cloth are among the variety of<items added to the
glue to vary the texture. Multiple copies of these braille paintings are made
by making a model as above using heat-resistant glue. This model is usable in
the American Thermoform Brailon Duplicator for making multiple copies of the
paintings. The goal of these braille paintings and raised-line drawings is to
convey scientific information, not to be a work of art for display.

Tactile observations are used for examining most equipment and material inm
the laboratory. A crayfish may be immobilized by restraining its claws with
small rubber bands: Details of internal structures of earthworms, insects,
snails and other small animals require models, raised-line drawings and braille
paintings to clarify the study. Animals as large as a bull frog are readily
observed manually. The use of tactile observations may require that specimens
in preservative be removed from containers, washed and put on trays. Human
anatomy can best be learned from models, skeletons and observing one's own
muscles.

The weight of material placed on a centigram balance is read manually. The
position of the weights on the beams is determined by counting the grooves. For
the beam with no grooves, a braille ruler is calibrated so a unit of length ig
equated to a determined number of milligrams. A narrow band of clear nail polish
may be painted on the midpoint of the scale to enable a blind person to determine
when the pointer is at the center point.

95
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Models of protozoa may be fashioned from jello. The jeltlo {s poured into a
plastic bay which {5 restricted in shape while cooling.  Threads, rope, raisins,
slices of dowel rod and other iffems are used to represent cellular inclusions.
The colloidal nature of Jello gives a realistic model of cytoplasm.

A 3M Braille Labeler turns label tape quickly into readable material for ’
blind persons who read braille. 1t is not nécessary for the sighted person using
is to read braille as it has dicls in bdfth print and braille. The 3M Large Print
Labeler will likewise produce large raised letters for the benefit of the visually
fmpaired witly limited sight.  Reagents, shelves, and directions on equipnent all
need suitable markings. With braille labels and,a tracing wheel, wax pencil or
narrow tape, lines on graphs and markings on maps are easily identitied.

Plastic syringes are available® in a wide range of sizes. 'By notching the
plungem at suitable intervals, ey serve as a "braklle syringe' for use in
measur ing Tiquids. ’ )

’ .

The visuully—hundicuﬁpcd student and a sighted person need a common mode for
sharing problem solving and Balancing equations. A child's metal Slant Board, .
: with magnetic plastic letters and numbers allows the non-sighted person to go

over the problem with his fingertips. Another way is to use a Braille Scrabble
. poard for which letters have both print and braille detters.  With the addition
of numbers made with print and braille labelers which dre placed on wooden squares

L , similar to the letters, the materials are then avaflable to work series of equa-

© tions. CGraphs can be shared when pieces of pepboard, golf tees and string are -

used to make them.  This also serves for a lecture demonstration model for the

strhted-—menbers—ot-—the—class

Many details of plant growth, vigor, appearance and identificatjon are avail-
able through manual observation. Blind students have shown competence in gratting
tomatoes and potato plants. ’ ’

- . \ “ RN -

Unless an odor is pleasantly perfumed or noticeably ynpleasant the sighted
person pays scant heed to olfactory stimuli. The visually impaired employ such
stimyli as addigional clues for identifving items in their environment. In
chemistry laboratory the technique of wafting an odor is learned. On biology
field trips the identification of plants is aided by breaking the stem or leaf
to examine its odor. The odor of soils give clues to-add to tactile observations
in their identity.

Auditory Observations . .
- L}

If instructors verbaliza as, they write or draw on the blackboard or as they
present material on the overhead projector, they will not only aid the visually
dimpaired but thev will also reinforce the learning of all students. When quizzes
are given on material presented via movies, the blind students often have superior
scores because they have listened intently to the sound track. Taping -dectures
and then editing the tapes to prese¥ve onlv important information needed for -

. recall gives the visuallyv-impaired student class notes of excellent quality. |
) . .

A number of instruments are now.availablé with auditory stgnals or voice
oUtput to give the viéuully impaired greater competence and independence in the
laboratory. The light sensor is one of the most versatile of these instruments.
It is small cnough to be held in the hand and carried in’a‘pockec.ﬁ'Thero are
several versions on the market but all involve a photoelectric cell to detect
light and a sound source which increases in pitch with an increasd in the inten-
sity of light. They also can be used for simple non-scientific tasks such as
determining the location of heading on tionery and whether the necktie or
scarf at hand is striped, plain-colored or printed. '

- ‘ 9
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Figure 3.

AN

‘Figure 1. Student at Evergreen College,
Olympia, Washington demonstrates low—
ered chemistry lab bench built for her.
They planned to build a "larsen' chair
with oak chair (after seeing the model

. demonstrated by the Tombaughs) for her
to use with NMR equipment where metal
wheelchair could not be-used.

q "
Figure 2. Kathy
Cotman demonstrating
adapted laboratary

equipment at Euclid
(Ohio) High School.
Kathy, a biologist,
works at the Cleve-
land Clinic Tumor
Regristrar.

!
Roy Tombaugh building
adaptive lab equipment in his van
"workshop."




In chemistry Taboratories the Light sensor detects the tormation ot a preci-
pitate and the ocemrence of g chemical clanye indicated by o chanye in color,
It will locate the meniseus in o colovbess solution ina burer, o sraduated evlin-
der, ob o ovolumetrvic tlask. By placinge o tineer on the buret at the point whoere
the tone ot the light senso® chanped, the Fines ctehed on the phass can be "read!”
by commnting the lines with a tingernail or plastic card,  Accuaracy s dependent
on the individual's expericnce, hearving and manoal dexterity. Move sophisticated

et rwmentat ion tor precise protessional work isoavailable at sveater cont.

tn microbiolopy the Light sensot will detect prowth as shown byoa chaaee iun
the transmission o Pipht throuph o broth solution and certain ot the solid media,
A chame in pll is detected by the change in the color of the indicator angd acom-
parison ot stamdard medio with that ot the test material. The presence ot pas in
a culture is oshown Likewise by oo chanee in the passape ot Livht through the medium.,

In venctics the light Sensor mav be \u:,m‘l [\.\ ditterentiate between preen and
atbino corn. 1t ocan be used to indicate.color ditterence (but not what color) in
penetic corn,  For counting kernels ot vellow and purple vcorn the user ot the
Light” sensor seon fearns the higher piteh indicates vellow and the Tower one is
purple.  Tactibd sense ditterentiates between smooth and rouph suartaces. Color
dittercuees i tur coats of animals is readily detecteds Fruit tlivs are too
dmall tor examination by visually-impaived persons with present instruments.

Iy phivesice

s labs the light sepsor will announce the swing of the pendulum.
Tt will detect the presence of Fight and its relative intensitv. 1t seonses the
[P § 105 o S N I Y ) dition of

the needte of o Jipht meter and other instruments.

For yeolopy the liyht sensor will indicate dittrerences hetween volors ot

soils, rocks and minerals. e will indicate color changes in testing tor dons
. in solutions. 1t detects not only the dif ference bdtween black Jdnd white but .
also Shades of pravs on th["ﬁ. The lipht sensor will tanction best it there is
A steady light illuminating the arca. A fluorescent tube mounted vertically
behind yround elass is g suitable light source tor many investipations. The
lipht sensor should be available in all science laboratorTes as an aid in'making
a o wide varicety ot observations.

| - - ¢

The Awdiocater, the sound source used with Tight sensor trom Science tor™ the

Blind Products=, can also be used with other accessories such as the Lrgund love !

ndicator. Thisgeomes in two sizes, one tor us in volumetric tlasks and cvlin-
ders and the other usable with coffce cups.  Clip feads are an additional acees-
sory available tor checking electrical circuits. .
Another tvpe of instrument with an audic outpur is’ the Aud-A=Mometer, a .

braille thermometer.  Thiv operates with a continuous tone which is reduced to

e tone when a pointer on the Null indicator is turned to the temperature reading
comparable to that repisterdd by the staintess steel probe attached.  Aud-A-=C1ilch,
a Null indicator, can be connected to other equipment such as impedance bridpes,
laboratory potentiometer circuits or to resistance-measuring bridees allowing a %
blind pf-r.\‘un to tell by tone when the circuit is balanced.

The addition of talking capacity to in.\‘ltiumvnt.\' is bringing greater indepen-
dence in the laboratorv for persons who are blind. The Talking caleulator was,
the first instrument to emit voice foutput as.the numbers were punched into it and
when the computation was ended.  These calculatars have the same competende as
others.  Additionally they mav be msed with an ourphonv‘so thev can be used during

tests without disturbing others or giving out information. | ¢
.
This last vear marked the introduction of a talking thermometer, ThermoVoice,
bv American Foundation for the Blind. The wnit is housed in a plastic case which
. mav be worn on a cord about thd user's neck. The thermo-probe rests in a niche
of its own in the case when it is not in use.  The laboratory probe has a range
N . ‘ -
\ : .
. Py .
. Al
.
N .
(. 98 . .
. -
. ) .
=
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a0 to P07 ¢ and repdsters with an accuraey of Y0017 ¢ An additional ‘probe
/ in o hipher ranpee is also availables This (s primarily for cooking but it will

tind a plade o orpanice chemistry as well. The probes stabilize in seconds after
inmersion in the material to be tested. The voice mav be heard via an carphane

)
also. . :

Additional Atds FN

For vir;‘u.llly—imp;lin-“l r:tu.k_lvn(}; who have some vision, one ot the prime. congid-
crations should be correet Pighting for their wvork,  Because of individual diffoer-
cices in eve disorders there is)a wide variance in lighting needs for tlu-r;v
Cstudents. This should be discussed awith the student carly in the vear so this
can be adjusted to the best used *A plastic lens is avallable at low cost to en-
laryge an arca. It substitutes for a dissect iny microscope and may be used for
reading as well. . ' R

Manv items of cequipment {\l.lr:t‘ll:l.‘u‘d for the use of sighted students have raised
markings as on the plastic beakers and cvlinders.  Timing devices, maple meter
sticks and rulers frequently have lines depressed sufficiently to be read with
the tingers.  Geology and peopraphy departments often have models and relief: maps
which need only the addition of braille or targe print labels for them to be
L usable by the visually impaired.

Mainst reaming visually=impaired students in science presents no mijor prob-
lems . There fs little need for expensive equaipment for beginning courses. . Im- -
proved tachniques, a little extra consideration on the part of all and a sense of
Aeam participationadl]l benefit ot just the handicapped but a'll the' members of

the class.
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Table 1: Rank Order Matrix of Positions for NTID Co-op Students at Ford Motor
Company Car Enginecring Division, Dearborn, Michigan.

[N

NTID Student - Mdjor

. ' . d
Electrical /Mechanica1° Computer
Rank Order Engineering Engineering Sclence
. BSEE BSME BICS
P k1
First : Ignition Laboratory Mechapicdl Sys tems Computer ‘o
Assignment . Laboratory s Graphics
Support Services ‘ . Depar tment
. i (Programming)
Second . : + " . Electric Engine Electric Engine Electric Engine
Ass ignment Control Control Control >
(Programming)
Third Special Test Special Tgsf
Ass ignment Engineering Engineering
. R (Programming)

)

Not Recommended Vehicle Engineering
At This Time o °
Program Control &
M : . Chassis Section

)

“equipment is not practical if 1t 1s limited to the use, of one student or o?é;,

experiment. The best alternative is the homemade "tin can and rubber band’
method. These homemade 1items are disposable and easily ‘replaced at little or no
cost. This method provides the students with hands—-on experience, the opportun-—
ity to create something while learning the principles behind the creation. Such
an experience also encourages the students to use thelr own creativity and imag-
ination in problem solving--a skill that will prove useful later in life, in
higher education and on the job. This approach also permits a sense of accom-
plishment--the students are able to take thelr projects home and show them to
parents and friends.

Although adaptations to science programs are necessary to accommodate dis-
abled students, ‘of primary importance 1s the students'’ interest in the program.
Figure 1 diagrams the major components of vocational awareness. Of those com-
ponents, the Interpersonal Factors are of ten overlooked by teachers. Handi-
capped students need role models with whom they can identify. Too often, these
roles are absent or of a stereotypical nature leading the students to limit
their career decislons to elther stereotypical vocational roles or no career
planning at all. (When developing a program in sclence for the handicapped
student, the inclusion of the role model is essential.

1
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" With this purpose in mind, a videotape, We Know We Can, was developed at the
National Technical Institute for the Deaf. The videotape uses role models from -
scientific professions and thereby emcourages students to explore all career
options. ' ©

- .
S

, Finally, we must not conclude that the mpdifications for handicapped stu-
dents end with their formal education. We must also consider the employment of
these individuals and determine what modifications are needed in the work place. *
This is actually a joint responsibility of educators and employers. - Educators
need to know of the career opportunities that exist so as to inform their stu-
dents. The employers need to be aware of modifications that'may be necessary
and entty level positions that are most suitable for a handicapped employee.. To
facilitate- this process, NTID's National Center for Employment of the Deaf has
developed a Job Analysis Model, which matches abilities with opportunities,
helping both the employer and the job seeker. As shown in Table 1, a job
analysis shows several entry level positions as well as career steps. No
position is stated as unsuitable for a deaf. person, although we may not recom-

mend a particular position due to lack of experience or training.
>

.

There 1s no limit to the potential for handicapped persons seeking a cdreer
in science——if the interest exists and the right approach is taken.
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Talking and Vo1ce Entry Computers for the
Chermstry Lab

At East Carolina University we are developing a microcomputer-based Universal
Laboratory Training and Researth Aid (ULTRA) for handicapped students in under-
graduate chemistry laboratories. The primary goals are to enable blind students
and students with upper limb disabilities to obtain meaningful laboratory experi-
ence in undergraduate chemistry laboratories, to provide a personal computer that
‘1s usable by handicapped students, and to develop an open~ended professibnal tool
for handlcapped students who, plan .to enter scientific or technical careers.

The ULTRA system is designed ;round the popular zilog 280 microcomputer,
which is available as a set of assembled industrial quality circuit boards.
Wherever possible, we use commercially available modules and subsystems to permit

. relatively easy manufacture of the final system. The software will be .available

on disks and microcartridge tapes. Some of the software rbutines will be perma-
nently stored in erasable read only memory in the ULTRA system.
i

The ULTRA system will ‘have two 280 microprocessors (master and slave), a
mixture of random access memory (RAM' ind erasable programmable read only memory
(EPROM) ;| and both digital and analog input/output capabilities. The master micro-
processor will be used gfor data acquisition-and performing calculations. -The -~
slave microprocessor will be used to interact with the handicapped user. Two
versions of the ULTRA systéim will be available: oné for blind students and the
other for students with upper limb disabilities. In the versicn for blind
students, the slave processor will function as a talking computer terminal with
keyboard entry and synthesized speech putput. 1In the version for students with
upper limb disabilities, the slave microprocessor will act like a voice-entry
terminal with speech input and a video screen for output.

" The ULTRA system can‘be interfaced to a wide variety of instruments and
sensors used in undergraduate chemistry laboratories. The system contains elec-
tronic circuits for conditioning electrical signals from these instruments so
they may be safely and accurately read by the computer system. Typical devices
that are being interfaced to the ULTRA system are pH electrodes, visible spec-
trophotometers, infrared spectrophotometers, gas chromatographs, analytical
balances, temperature sensors, titration devices, and others.

The talkiﬁg terminal consists of a Z80 microcomputer, a keyboard, and a
Votrax $C-0l1 voice synthesizer. The software for the talking terminal uses
letter-to-sound rules to gemerate phonemes' (phonetic elements) for construction
of words._ An appropriate 3equence of phoneme codes is sent to the voice syn-
thesizer for spoken output Although the talking terminal is contained in the

/ -
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portable ULTRA system, it can be connected to.any host computer; for example, it
could be connected to a central computer over a telephone line. This feature
gives the blind student unlimited access to computer programs that are available
on central computer systems. )

The voice-entry terminal uses an Interstate Electronics VOTERM,voico.recBg—
nition module (VRM) -for speech recognition, a video &creen for displaying output
and a 280 microcomputer to handle the communication between the VRM, the host
(ULTRAY computer, and a mass storage device (tape or disk). The VRM is capable
of recognizing up to 100 individual spoken words. A user trains the VRM,fo{/gagh
word in a vocabulary by saying the word several times. The VRM stores voice pat-
terns for each spoken word in its memory and is cdpable of récognizing .these o
voice patterns when they are spoken by the user in a subsequent recognition step.
Each user must train. the VRM for his or her voice patterns for every word in the
vocabulary he or she intends to use. After the VRM has been trained by a user,
the voice patterns for the various vocabularies can be stored on a disk file to
be used later. The software for the z80 displays vocabulary word lists currently
béing used, displays information that is being sent by the host’computer,‘and can -
switch vocabularies between a mass storage file and the VRM. The user can have
vocabularies much larger than 100 words by saving voice patterns for vocabulary
words on a disk file and loading them on the VRM when they are needed.

: - ’

Most of the experiment-oriented software routines run with a program that
. functions as¥ a scientific calculator. This allows a student to cqllect and store
data from an instrument that is making measurements in an experimgnt and to per-’
form scientific calculations using the data before making his or her laboratory
report. Thus a handicapped student is able to have laboratory experience that
parallels the laboratory experience of other students. That is, he zr she runs
the eXperiment, collects the data, performs calculations, and makes a report.
The calpulafor program can also be run by itself, without running an experfment.
Thus, a student can have a talking or a voice-entry calculator for solving normal
scientific probleéms. ‘

The ULTRA system enables blind students to perform chemical experiments in-
dependently in the laboratory. With appropriate equipment they can mix solutions,
perform titrations, measure pH's, weigh samples, etc. Students with upper limb
disabilities will still need an assistant to manipilate equipment and glassware.
However, these handicapped students will be able to control data collection and
to perform the calculations independently. [

The ULTRA should be available for the handicapped students in two to three
years. With the help of ;the Office of Special Education marketing division we
hope to find a manufacturer capable of producihg the ULTRA system at a reasonable -
cost .(about $8,000). g,

. &
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Robotic Manipulation Aids in Rehabilitation

Abstract

Ta

.

It has been hypothesized that industrial robotics technology can be adapted
to the manipulation needs of people with severe physical impairment. Initial
tests with programmable manipulators were encouraging while demonstrating the

.1imited usefulness of Preprogrammed motion sequences. It was clear that inter-

active command and control of manipulation would be required for relatively
unstructured domestic enviromments). In-pursuit of this objective, the Stanford
Robotic Aid incorporates: -1) a ice actuated real-time programming command
language to diréct’ the manipulation task; 2) a non-contact two-degree-of-freedom

_head'motion tracker to '"pilot" the manipulator; 3) .a tactile sensing gripper to

perform semi-autonomous grasping functions; and 4) a unified command/control
system to manage the dynamic interaction between a human user and his/her
"program directed" assistive device. Our concerns touch upon the issues of:

1) knowledge representation; 2) computational models of the spatial environment;
3) human perception of space and time; and 4) the interaction between natural
body language and its verbal representation. Our experience and findings are
relevant to rahabilltation and industrial robotics.

Context

The number of disabled people in the U.S.A. is estimated at 15-45 miilion or
seven to 217 of the total population (Office of Technology Assessment, 1982).
The higher figure is indicative of people with all degrees of impairment, and the
lower figure is indicative of people with severe impairment. While all the esti-<
mates are rough, the magnitude is significant., -The incidence and type of severe
disability occurring in the United States are presented in Table 1.

The accepted international classification of impairment, disability and

IS

k:gndicap is as follows (Wood, 1980):

Impairment; any loss or abnormality of psychological,.physiological
or anatomical structure or function.

Disability: . any restriction or lack of >Yility (resulting) from an
impairment to perform an activity in.the manner or within
4 the range considered normal for a human being.

Handicap: T a disadvantage for a given individual, resulting from an
) impairment or a disability, that 1limits or prevents the’

’
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Table 1

ES®TMATED NUMBER OF PEOPLE WITH IMPAIRMENTS ACCORDING
TO. ETIOLOGICAL (NOT FUNCTIONAL) CLASSIFICATION

Data are for the United States
(after LeBlanc, 1973)

IMPAIRMENT -

Paralysis/Paresis (both upper limbs)
Paralysis/Paresis (both lower limbs)
Hemiplegia/Hemiparesis (both limbs on one side)

Paraplegia’ (both lower limbs)

Quadriplegia (both upper and lower limbs)

Cerebral Palsy

Spina Bifida

Multiple Sclerosis
Muscular Dystrophy
Osteogenesis Imperfecta

Parkinson's Disease
Disabling Arthritis

Upper-Limb Deformity -
Lower-Limb Deformity
Spinal Deformity )

Upper-Limb Amputation
Lower-Limb Amputation

ESTIMATED POPULATION

172,000
330,000
340,000

77,000 - 200,000

38,000

]
153,000 - 750,000

27,500
500,000
200, 000

10,000 - 30,000

1,000,000
2,201,000

819,999
2,916,000
1,135,000

90, 000
- 210,000
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fulfillment of a role that is normal (depending on age,

sex, soclal and cultural factors) for that individual.
Thus, a lower-limb amputation is an impairmeﬁt. The disability could be that the
person cannot walk. The handicap could be that the person cannot get to work.
Many people with severe impairments are, in fact, severely disabled and in turn
severely handicapped in the use of their environment. Ideally, assistive .tech-
nology supports independent living by reducing disability or removing the asso-
ciated handicap. The economic potential of independence is considerable.

. Bowe (1980) estimates that every dollar spent for rehabilitation research returns

$11.00 in cost benefit to society. !

The Need To Manipulate

-

‘The evolution of humankind can be measured in terms of our mastery of tools.
Tools allow us to control our environment
Hand tools have become machine tools and/now machine tools have evolved hands.
We are building general purpose programfiable machines (Robots) whose primary
function is to manipulate other'machings (manually). It is fitting that those
people who have lost the ability to ditectly manipulate their own personal space
be among the first to receive the benefits of this evolving technology.

A severely disabled individual is cut off from direct control-of his or her
own personal space. This individual is unable to use the vast array of gadgets
which most of us depend upon for our personal and vocational well being. Quad-
riplegia, paralysis of four limbs, is one disability that impairs the power to
manipulate. It is typically the result of a traumatic spinal cord injury in
which neural tissue of the spinal column is disrupted. When this happens at the
level of the neck, the person will have neither sensation or muscle control in
their trunk and legs. Depending on the injury, little muscle control or sensa-
tion will be available in the arms. Grasp ‘function is almost always+lost.
Respirapory function, because it i1s controlled from higher in the brain stem, is
usually intact. In spite of an overwhelming loss of body function these individ-
uals have no impairment of their mental facilities and, with good mediéal treat-
ment, have a normal life expectancy. This injury occurs with increasing
frequency, is seven times more likely to happen to males than female3 and is most
likely to happen in the age range from 18-~22. While statistical data are sparse,
it has been estimated by Kalsbeek, et al.-(1980) that the average net cost in one
year (447 direct medical costs; 56% indirect costs) for serious new head and
spinal cord injury cases is $2,400,000,000 (in 1980 dollars). There are an
estimated\ 6,000 serious spinal cord injury cases per year in the United States
of~which about 1,000 result in quadriplegia.. At a minimum, costs of.this magni-
tude would seem to warrant the search for good care at lower cost to the individ-
ual and society. There are also compelling psycho-social reason% to ‘help the
disabled achieve full and productive lives '

Design Philosoply

The design philosopt® of the "robotic aid" research and development commu-
nity is based on the assertion that a‘'disabled individual is best served by a
single, general purpose system, rather than a collection of special purpose
devices. . The disabled, surrounded by a proliferation of rehabilitative gddgets,
will otherwise be further isolated from the general populace and public spaces.
It is important to note that the typically diadic relationship between an
individual and his/her environment must be replaced by the triadic union of .
environment, robot and usar (Figure 1).

While it is premature to make definitive statements regarding Robotic Aid
economics, it is clear that those forces which propel development of industrial

manipulators, especially labor costs, are also experienced by severely disabled
individuals who may have to pay for 24-hour attendant care. For comparison, one
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may speculate that a widely available robotic manipulation aid would cost about
as much as a personal automobile dnd come in an equivalent variety of models. .~

Function versus Anatomy : !

.

. hal

- B?fore reviewing the e¥olution of rehabilitative rgbotics, it will help to
examtde the concept of rehabilitation as it is mqnifest in the development of

~assistive devices. The dominant philosophiy, implicit and:explicit, has been to
replace lost or damaged anatomy. Functional consdderations are consistently
built upon the assumption that the missing limb must be" replaced. " This approach
.places severe constraints on the control, size, weight,, power and geometry of
potential solutions. At this time, there is a negative correlation between the
degree of anatomical fidelity in a manipulatoY and the degree to which functional
performance criteria can be achieved: 1In exploring the " possibility that indus-
trial manipulators may be used to satisfy the manipulation-needs of disabled
people one does not pretend that the aid is part of the user's body. Typically,
there is no physical contact with the user beyond that needed at the command/
control interface. While a robotic ,aid should be worthy of inclusionm in one's
living quarters, problems associated with cosmesis are far less critical.

. Interactive Robotics -

.

A Robotic Manipulation Aid must be interactive because it serves the con-
stantly shifting attention of its user. It does not operate in the industrial
context of repetitious tasks. With an emphasis on flexibility, it must-operate
in largely unstructured environments where effective use of tactile sensation is
required. Also unlike ipdustrial }obotips, the manipulator must be programmed
in real-time wusing information éntry channels other than traditional keyboards.
Interactive roboticg research and development grow out of disparate origins in
artificial intelligence and master/slave telemanipulation (Figure 2).

Statement of the Problem

An interactive robotic mdnipulation aid should include the following basic
features. It must have one or more electro-mechanical manipulators (arms) which
. can be moved Wbout the environment and. are cafable of bringing an end effector
" (hand) to any\position and orientation within a prescribed working volume. Each
mechanical ar ust have an end-effector (hand) which incorporates tactile sen-
sors and can provide the user with functional information about objec¢t location
and gras% quality. Each manipulator and end-effector must be under the control
of one or more computers (microprocessors) to perform complex behQViors upon
receipt of task specific commands. The user needs to have one or more input
interfaces to have complete command and control of the robotic system. To have
comprehensive awareness of the dctions and knowledge of the robot the user must
have one or more feedback intérfaces (e.g., displays, volce output).
' There are five primary application areas where it has been suggested that
N . robotic manipulation aids will be superior to other means for supporting inde-
pendent living by persons with severe physical impairment: )

1. ACTIVITIES OF DAILY LIVING: food preparation; food service;
personal hygiene.

2. MEDICAL THERAPY: limited physical therapy; some forms of
diagnostic testing. ¢

3. 'PERSONAL CLERICAL TASKS: calculator and computer operation;
use of commercial telecommunication devices; appliance control;
. of fice materials handling.

110 v ~ -

O

ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

environment

Figure 1. The USER-ROBOT-~ENVIRONMENT triad 1llustrates that the robot (manipu-
lation aid) is intended to give the user phy%ical control of an environment
which 18 otherwise only the subject of wishful thinking. However, direct user
<-—-> enviromment interaction is replaced by a two-stage pathway (user <—-->
robot <---> environment). The command and control linkage between the user and
the robot is crucial to effective implementation of the operator's wishes.
Development of this information transmission channel is limjited by our under-
standing of human information processing and our technology; the robot <--->
environment channel is only limited by our technology.

T G S >
HIGH FIDELITY g GENERAL PURPOSE
MASTER/SLAVE | COMPUTER VISION
TELEMANIPULATION : AND MANIPULATION
|
]

v .

' INTERACTIVE
ROBOTICS

Figure 2. INTERACTIVE ROBOTICS research draws knowledge and techno}ogy from
both Robotics and Telemanipulation. While Interactive Robotics inciudés a human
operator and machipe intelligence, the robotics field tends to exclude the
possibility of a Human operator and the telemanipulation field tends to neglect

the potenttal-of machine ihtelligence.
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«
Ao VOUATIONAL TASKS !  supervision of industrial automation systems;
computer and manipulator programming; assembly and inspection;
- secretarial work; switchboard operation. ol

5.  RECREATION: control of electronic games; manipulation in physical
wames such as chess and monopolv; avocational work; painting.

There are three conditions which must be met by a robotic manipulation aid
betore it can be an economically feasible partial substitute for human care-
taking. Its manipulative capability must be sufficiently’ good to make it an
attractive alternative to some classes of human assistance. It must be relfable
enouph that the user and attendants will be encouraged to use it. Savings (and/
or carnjagsd derived from using the Robotic Manipulation Aid must pay for its
initial'and maintenance costs.

4

There are four classical technical questions and two global value questions
which must be considered at each step dn thb-‘uplution of robotic manipulation
aids.  What is the natural ‘dawguage used by people to conceive of, structure,
and implement manipulation tasks? What physical communications interface(s)
will best transmit input command and control {nformation needed by the manipula-
tion aid? What control structure should the robot have to process multiple (and
potentially conflicting) fnputs in the context of ongoing activity and fts knowl-
edpee ot the surrounding environment such that the result 'is’ a smooth manipula-
tive sequence?  What feedback channels can bast be used to let the user know
what the robot knows and what it can do at any given moment? How does one clin-
ically evaluate a reobotic manipulation aid to assess the costs and benefits
derived from its use? Who will pav for and maintain the manipulation aid?

-

Rev Considerations

Fven when the prospective user has no upper 11mga function thc;L are a vari-
oty of command and control input channels available. Command, usually accom-
plfshcd with a kéyboard, refers to'a discrete item of informatfon which
specifies a task, operating mode, datum, or label. Control, typically done
with a joystick or steering wheel is typically used for continuous input func-
tions such as those reqhircd to pilot a vehicle. In most man-machine interfaces
the human hand is used to perform both command and control functions. For the
quudripicgic individual this is not feasible..- Alternative channels are poorly
understood. Head displacements are limited in range and their precision has not
beengevaluated While the Ruman vofce ig capable of making thousands of utter-
ances, only (ﬂﬁg or two can be machine recognized per second (a high information
and-width with a low temporal band-width). The physiological signal channels
(¢lectromyogram and electroencephalogram) are conteptually ¢legant but unreli-
able. Ip the case of'oyu movement command/control, it is important that we
not defeat the normal functfon of an already vital information channel. " It is
also important to note that fatigue is usually proportional to the degree to
which conscious attention is required in the control task. Accordingly, input
modes should be amenable to subconscious performance. It is hypothesized that
an interactive manipulator interface should incorporate a variety of command/
control channels\guch that the operator may choose between them on a moment to
moment task specific hns?ﬁ.

7/

Information transfer between man and machine must be carefully managed.
fvery physical disability reduces our capacity to transmit, receive, or process
information. Accordingly, the user should specify goals and the system should
attempt to achieve those goals while the user supervises the vperation.  The
¢xact division of labor between man and computer will necessarily vary according
to the task. ‘ ’
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The inadequacy oY sensory feedback from artificial limbs has severely’
Vimited their usefulness. Without scensory feedback the control of limb move-
ments is pertformed open-loop.  Visual feedback of gross limb displacements is
not cquivalent to kinesthetic feedback. - Unlike muscle, tendon, and joint sensa-
tions, visual feedback requires constant attention. This high attention state
leads to fatigue and diminishes the user's ability' to attend to other stimuli.
We ode, at the performance feedback interface, in a position similar to the one
cncountered at the command input interface. Human channel band-widths are
limited and poorly understood. At this time we can best proceed by minimizing
the amount of information processing required of the user. -

"Cligical evaluation of robotic manipulation aids is important and shou'ld
be an integral part of the development plan. With a history of'rehabilitative
dvvicba}&?at have been developed, delivered to the patient and then neglected, N
it is imptrative that technical people establish and maintain a constructively
critical dialogue with prospective users of their product. . -

Orthotic Telemanipulation K

. . An orthosis is an exoskeletal structure which supports and moves the user's
arm. While related to exoskeletal bracing, the term seems to have achigved wide
acceptance only at about the same time that external power was first applied to
drive the supporting structure. This line of development produced the ‘first’
computerized manipulator system at Case Institute of Technology during the early
1960"s.  This four degree-ofZfreedom (4 DF). externally 'pawered exoske leton car-
ri¢d the paraslyzed user's arm through a varicety of manipulation sequgﬁces initi-
ated by the user by directing u head mounted ‘1ight beam at photo-receptors
mounted on .selected objects Meswick and Mergler, 19623 Corell and Wijnschenk,

. 1964). Thistwas a milestone project in many respects. _The technology empleoyed
and the concept of computer augmented manipulation were' not to achieve compar-
able sophistication for more than ten years.

The Rancho Los Amigos "Golden Arm" was designed.as an orthosis with seven
degrees-of-freedom (Karchak and Allen, 1968). It followéd the.design philosophy
of the Case system but did not incorporate any computer augmentation. Direct
current servo motors were used at each joint and were individually controlled by
a variety of ingenious switch arrays. Several similar versions of this system
were built. At least one version was wheelchair mounted and batterv #8uered. ']

Extensive clinical trials with the Rancho Arm confirmed that-joint specific
control was not feasible. This finding confirmed results from the Case sgroup
and underlined the need for computer augmentation. Moe and Schwartz (1969)
computerized the Rancho Arm to provide coordinated joint displacement and pro-
portional control while Freedy, Hull and Lyman (1971) studied the feasibility of
using a computer to adaptively aid the user in controlling the manipulator.
However, these effores could not overcome the inherent limitations of an ortho-
sis which attempted to animate the paralvzed human arm.

Remote Manipulators

In the late sixties and early seventies work began with manipulators which
were physically isolated from the user and made no pretext of being limb re-
placements. The designer was now free to follow the dictates of efficient
machine design for computer control. ‘ #fﬁ .

Roesler and Paeslack (1974), at the Unfversity of Heidelberg, were the
first to use an industrial manipulator and-a highly structured work environment.
The electromechanical manfpulator had five degrees-of-freedom plus grasp. The
manipulator was about 1.3 times human scale and occupied a fixed location within
a highly structured work station. A minicomputer performed cylindrical coordi-
nate transformations; stored intermediate points; and integrated the use of
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Gt e brenment ndaptat tons G moditied tetephone, special tvpoewriter,

Dot ey ik kesboansl, motortsed par s bing and o three degree-ot -t reedom
Pt o b Mo veer tnvoked and contolled all motions ot the
ot aten
Ao e ptaad Iy Lt Lo manfpulator work station has beensdeve oped by
v Gt ottt the Tolnes Hopkeodnes Padversity Applicd Phesfes lL.aboratory
G nmete L ot b, o e nder, etoadb 1981 . Fhett tour Jdepree-ob =t recdon
Lol o Upgdoe atanp) s haman ke cvolved trom a prosthests tor shoulder
v bt o and e becn adapted toomicroptovessot control. The arm {s
et e 4 translation tabbe which provides one additdonal deyrec-ot -treedom
Coovndl e the work by volume ot the manipulator, Preprogramued manipulation
et e weed tor standand tasks suchas book retrieval from predefined
e Lo amd tood servive trom predetined serving bowl Tocations.
Moo l"l‘;\‘ﬂn_ At the VA New York Prostheties Cenntert, was the lirst to wie
AN S ERUNY b nenddet Jotnt in g tehabibitation manipulator. he principal
Jecten ob e tive was to teach the tloon and/or overhead shelves tor object
Lot ren al M catliest version had tour degrees-ot=treedon plus grasp and is
) e ot tetorted tooas o powered reacher. The device was used in hoth table and
o Lo onmtesd contiporations. Tt owas control lod by mechanical swi'tches
. : Conin s pulandwn, Analop clectronies were used to obtain cartesian
Ce it ontio!l and there was ne programming capabi lity. CThe design was used
C b e several o second weneration @ lescoping magpulators.  Experiments
Wit 0 coomd sencration powered reacher were carried out at=tthe NASA Jet Pro-
Coateron baboratory IRl t where a manipulator with three additional deprees ot
Diew et the wrist wad mountesd onoan electrie powered wheelvhair with a
oo ot hosaed Colee \n-rm:nitinn aystem (lHeer, ot at., 1975).
YL tacus Projedt in Fronee was the tirst to use a cnmpnln-r—.‘nlgmvntvd
e Eadaetre manstat - s lave manipulator tor rehabd litative purposes.  The
ol ater bl sis deprees-ot —treedom plus prasp (Guittet, et “al., 1979).
U onede due luded diserete mechanical switches, a thrm'—dggn-o—nt'—fn'miom
Ll mechanteal head motion instrumentation, and laryngophone fuput,
Wi the Tirat robotic aid with optical proximity detectors on the'ter-
devioe. Computer aupientation was accomplished with a minicomputer and
Ci Tl nd noant controls s The system had-primitive "reflexes" tor object
Tooalt sattom, e wrasp. I'he manipulator was proprammable in -a high level
Giceave and capab e ot Tepeating prepropramsed motion sequences. The project
1o e tew ptin ter b 1>i.>m-cr'ing work with sensors, control retlexes, and high
o Ctw it
She VA suppet ted Stantord Rebotie Aid is the most recent project in the
c i lntaon ot g rebotic manipulation aid (Leiter, ot al., 1980, 1981, 1982). It
Lo farst o svetem to incorporate a human seale industrial manipulator (Unima-
Pon PUMA- D s a standard microprocessor based voiced command unit, and mixed
Soaie qierarchical control sottware runniny in five independent microcomputers
(Viyoare 9. Uhe tirst version ot this svstem is being used in clinical pretest—
Lo 1t wis dentec-ot =trecdom PUMA-ISO s DC torque motor driven with invre-
el rooa) enceders inoan all dipgital position serve. Manipulation is
R S cnothhe backeround while user interactions are monitored in the
Teorotaan G BASTC Tike operating svstem (VALY . The VAL operating systen is
c toowrite cmer o pronrams and pertorm coordinate transformations. The arm
Cootroaler iw o eapervisced byoan executive microcomputer which integrates voice
L ot dnpats withoarmoand voice outputs. A two flingered hand incorporates
P id o preximity sensors., In response to voice commands the svstem can perform
cperr wranmed manipulation taskes, interactive movement control and deferred
Cowrand wecuences.  This project has been designed to test the hvpothesis that
ponets ids can make a valuable contribution to tho\rvhnh‘ilitutiun of severely

diaar ved andividuals (Fieure S
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L

The disabled individual Olike all of us) has a spectrum of environ-
.ment manipulation needs. As represented above, the assistive technology that
Z can be applied to service these needS\can be mapped to del;mit the cost and
'complexitv associated with increasing ‘manipulation performance specifications.

‘It is most probable that there will be\a continuing need for the full range of
‘ assistive devices and people. \
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The specifications for a robotic manipulation aid have been outlined, the
design philosophy has been examined, and their evolution has been briefly
reviewed. Though designed specifically to ald the physically disabled,. the
features of an interactive robotic ‘system have important implications for the
entire field of robotics. ) .

Control of One's Personal Environment

Will robotic manipulation aids replace environmental centrol systems? Will
environmental control systems replace single function switches? These and
similar questions suggest the need for a comprehensive model for the relation-
ship between our selves and our environment. This can be shown, as in Figure 5,
to visualize performancé versus cost and complexity. Each of these assistive
technologies occuples a rather unigue "market nitch" and there is good reason to
believe that the different technologies will coexist indefinitely.

on the user's own se {mage. This is partitularly true for persons with’
physl¢al disabitiey./ Assistive devices become a part of one's personal space
and body image. 1In spite of possible inconveniences, the user of a wheelchair
wants his or her style of dress to be typical for the social and physical sur-
roundings. It is imperative that environmental control systems and robotic
manipulation aids "suit" the user. o .

An interesting'géggct of technology utilization has to do with its impact

Issues Related To Choice

.

Trained animals provide one of the Interesting alternatives to environmen-
tal control systems and robotic manipulation aids. Like the case for "seeing
eye dogs," one can imagine that a monkey could be trained to perform essentlal
manual tasks. However, 1t 1s noteworthy that only about three percent of blind
persons use seelng kye dogs and that this percentage has been stable over the
last 30 years. It can be surmised that a roughly equivalent percentage of
paralyzed persons will want to live with monkeys. While animals clearly have a
place on the farm, they are conspicuously absent from the kitchen and office.

Recent trends in social expectations regarding computer usage and the
practicality of industrial robotics will make 1t easier to introduce the con-
cept of a personal robotic aid. Growing awareness that human-computer-
interaction quality is a major determinant of overall system performance
(Ketil Bo, 1982) will lead to a better understanding of human information
processing and task planning. This general knowledge can, with care and atten-

tion, be used to facilitate computer access by the disabled.

Evolution and Robotic Aids :

With the advent of effective manipulation aids it will be appropriate to
extend the concept by making the aid mobile. This freedom of movement extends
the use;}ﬁ«%phere of influence while reducing hls" or her need for personal
mobility. In other clrcumstances 1t may be preferable to mount the nfanipulator
on the user's wheelchair. In combination with improved telemetry technology and
techniques for extracting intention information from bloelectric signals we can
envisage a symbiotic rela;ibnship between man and machine. - <

X ;
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. . .

Disabled Educators Project,

Disabled people are moving into the education profession in increasing
numbers. They are serving as teachers, college professors, administrators--and
in a host of other educational roles. Though barriers to training and employ-
ment persist, many disabled persons are prevailing to make unique and valuable
contributions in the classroom.

These and other statements are supported by a study done by the American
Association of Colleges for Teacher Education (AACTE) "as part of its project,
"Opportunities for Disabled Individuals in the Education Profession." The
project has sought to increase opportunities for disabled persons in teacher
education programs and within schools, colleges and departments of education;
to identify disabled educators and record their experiences; and to encourage
the education prSfession to recognize and use the assets of the disabled popula-
tion. AACTE's project is part of Project HEATH (Higher Education and the Handi-
capped). HEATH is a consortium of higher education organizations involved in
promoting”greater access for disabled students to postsecondary education.

The inépiration for AACTE's work with disabled educators came from the
Project on the Handicapped in Science of the American Association for the
Advancement of Science (AAAS). -AACTE saw that it was at least as important, for
educators who are disabled to receive the same encouragement and support that
disabled scientists have received through AAAS. With increasing numbers of
handicapped children in the regular classroom, handicapped teachers are valuable
assets to schools. Disabled teachers have a first—hind knowlnge of a disability
and may often have insights into educating hagdicapped children. They are a
positive example of success and thus good role models for handicapped children
and their parents, colleagues, and nonhandicapped children. It is often said
that attitudinal prejudice is the most difficult to erase. AACTE's project is
based on a belief that the classroom is one of the best places to begin to show
young minds that disabled persons can be and are successful persons.

Usinggkhe AAAS model, AACTE located disabled educators through announcements
about the project in education journals and disability publications. ' The indi-
viduals who agreed to participate in the project completed and returned a de-

“tailed survey instrument that gathered a wealth of information, including

experiences of disabled individuals in teacher training programs, in becoming
employed, and advancing in the profession. Many persons volunteered the
strategies that they had ysed to cope with a disability and to be a fully pro-
ductive professional. Some told of technological aids that were of use to them.
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The flirst apparent fact that the survey results showed is that there are
more people with disabilities who work in education than anyone would have
imagined. Letters from people from all areas of the country poured in and the
number received surely represents only a fraction of persons who could have
responded.

Project participants identified the major barriers that ‘they believe restrict
the full participation of disabled persons in the education field. Survey results
show that while many of the barriers are not as formidable today -as they were )
20 or even 10 years ago, obstacles persist and those obstacles are similar
regardless of the disability.

It will come as little surprise to handicapped persons that the barriers
most often cited were attitudinal ones--particularly attitudes held by prospec-
tive employers that disabled persons could not effectlvely do the job. Even
those disabled educators who reported a good college experience of ten encountered
skepticism or outright refusal by persons-in a position to hire them. Those who
were looking for their first job 20 years ago and had to write that they had a
disability on the application form never even got called for an interview. The
disabled educators in the AACTE study felt that employers could discriminate
without appearing to discriminate and that it is to the advantage of the disabled
applicant to allay unspoken doubts and fears as they are being considered for a
position. They suggested that the reality may be that it is harder to land the
first job if you are disabled and believed that direct communication about one's
limitations as.well as an explanation of the ways that one has learned to perform
the job in question may be helpful in the job interview. Some thought that taking
steps to improve employment prospects while still a student, such as attending
professional meetings and making contacts, would pay off.

Sometimes disabled persons themselves had gnternallzed a defeatist attitude.
One young blind woman expressed an interest in teaching but felt that even if she
managed to get certified to teach, that, of course, she would be restricted to
teaching blind children. She ,did not realize that numerous blind persons are
working very well in classrooms with sighted children.

The number two .barrier, according to educators with disabilities, is admis-
sion to teacher education programs. One illustrative case is that of Olympic-
bound skier Jill Kinmont Boothe, whoge Story was dramatized in the movie "The -
Other Side of the Mountain." She wrote that after a skiing accident left her
quadriplegic she decided to go back to school and major in education. The
California university that she chose, however, refused her admission because she
could not negotiate the few steps into the education building from a wheelchair.
She was also refused aid from the state 6ffice of vocationaé@;ehabilitation on
the grounds that she was=too severely disabled for them to p her with her
education. About half of the prOJect respondents said that they also faced df¥fi-
culties with counselors who discouraged them often because of the counselors' lack
of knowledgé that education could be a viable career for a disabled person, their
lack of exposure to role models, and general lowered expectation for their tlients.

Happily, the stories of outright disérimination seem to be mainly in the
past. _The majority, though not all, of current students or recent graduates of
teacher education programs report very good experiences with supportive counselors
and college faculty.

Part of the increased support stems, no doubt, from federal laws such as
Section 504 of the Rehabilitation Act of 1973. S%ction 504 prohibits discrimina-
tion against handicapped persons in federally assisted programs or activities.
The AACTE data shows that students are receiving the accommodations they need
much more easily today than a decade ago. The kinds of accommodations students

"often cited were provision of interpreters, willingness by faculty to let them

tape assignments or take tests in a slightly different manner, or classes
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+Figure 1. Veter teacher
Jim Benson sees himself as
a role model for other
handicapped students who
have minor physical handi-
caps and learning disabil-
ities. Credit: Ohio
Schools.

Figure 2. Terri Seifi, once told by a principal that he would never hire a
handicapped teacher, today successfully instructs a réceptive student at her

barrier-free eldmentaly school. Credit: Natipnal Eduéation Association.
N .
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Figure 3.  Despite his blindness, Richard Stolper prepares his junior high

sclence students to use a telescope. Credit:
Blind. Photographer: Sally Di Martini.

-

e

Figure 4. Carol Ann Moore stimulates claas
Lundberg.(

124133

American Foundation for the
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Photographer: Eric

participation and auﬁport'gmong‘her
education students at the University of North Colorado.
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scheduled in accessible facillities. Sometimes one course was substituted for
ap another. A bliud student reported taking a two-dimensional sculpture class
instead of another required art course. An art education major in a wheelchalr
had his casel tilted toward him and his tools put in a place easv to reach. One
teacher educdtor whomjs herself disabled stressed the respousibility that disabled
students have to determine solutions to their ovn problems first before asking
for ac¢commodations. Sluxﬁnﬂivvvs that they will need these problem-solving skills
later on the job when they will function to an dven greater degree on their own.
. 1
Just as educators are accepting children wlith different learning styles,
they also must begin to accept teachers who do the job in a slightly different
way. Simply because a teacher in a wheelchair cannot physicallv reach the class-
-room windows to open and close them or a blind teacher cannot write on the black-
board, that person is not disqualified for the job.

Some graduates take positions in nontraditfonal education settings. One
recent graduate from the AACTE study did not go into the classroom, but instead
directs education programs for a rehabilitation center in her hometown. Some
people undertake educational research, dnd some team teach. A disability that
may be restrictive in one setting may mdt be a handicap at all in another.

- Student teaching is an important part of the degree program according to
respondents in the AACTE study. Student teaching and other field experiences
afforded a time to work out one's own classroom strategies. Difficulties most
often associated with student teaching were inaccessibility of schools and some-
times attitudes of cooperating teachers.

Some. educators reported cqﬁpleting degree programs with no particular prob-
lems, only to face discriminatory certification standards. Virginia, for example,
still has a statement on the books that certification may be denied a person with
a "disqualifying handicap.”" Also contrary to Section 504 is a New York City
requirement that physically disabled candidates perform a demonstration lesson
prior to being certified. A disabled educatfon student in a whgelchair has filed
L a class action suit challenging this discriminatory requirement.

L After attitudinal barriers and barriers to admission into teacher education
programs, the next most often mentioned obstacle for a disabled educator was a
general lack of role models. Not only did the participapts in the AACTE study
feel that disablad persons in education had to be more persistent and try harder,
but that they also had to do it without the comfort orfkﬁgwkedge ‘of others who
had gone before them. \

While the project did not_ include a direct study of the technological aids
. used.by disabled educators, some listed them in the course of describing the
stratégies with which they copéd with a disability while performing as a
professional.

. Among the technological aids used by visually handicqppedneducators were
taped textbook materials, recording equipment andtoptical aids, braille writers,
optacons, and a talking computer terminal to aid in teaching and®rescarch. One
blind 'science and math teacher reported using a braille calculator as well as a
pegboard with'a surface painted like a chalkboard. Another math teache? -describes
a modified overhead projector with raised lines that he can feel and the students
can see. He also makes use of a brailled calculus text. Another teacher who is

» ‘blind has etched lines onto .the blackboard to help him write on the board more
legibly. * ‘

? A deaf high school teacher writes that he uses such standard devices .as’a
teletypewriter (ITD) and a telephone amplifier as well as a TV/phone system.that
is set up throughout -the, camwpus.’ According to several deaf educators,‘théir .

O
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. ¢
buildings are equipped with a strobe light in addition to a fire alarm.  Some
heaving-fmpaired cducators report verv pood succeess with the audio loop ampliti~
cation svsecm. ’ s

g

One protessor who lost some of his voice {n reaction to the swine flu vaceine
continues go lecture with the aid of that technological-standby, the microphone.
Manv disabled edicators report using overhead projectors or slide projectors in
the cdassroom.  Learning di;;lblml cducators have taken advantage ot tape recorders
toTecord classes and work materials.  One quadriplegic praduate ot a teacher
training program teaches independent living skills.  She wuses teehmologieals
devices such as hand controls on her transportation vehicle, and a special ‘type-
writer and speaker box phoue in the office. A classroom teacher with sgvere
arthritis says she uses a device called The Helping Hand to reach and grip objects.

In the absence of technological aids, manv persons drew ou’other sources of
» aid, such as other people. A number of teachers with disabilitices performed
" oduties tur'.lb_lu—budicd teachers {n exchange for help with thiny,a"thuy uo\rf’d/not
do. For example, a teacher without full use of her hands supervised .'m\/thcl"s_ b
class for a short time in exchange for help in running off papers on the ditto
machine., D , : ' '

Disabled teachers often enlisted the aid of students. One teacher who is ¢
physically handicapped cannot lead certain activities on the plavground, but her
students can, and all clamor to . be the leader. She believes that the added
responsibility is of positive value to her students. A blind former teacher in
Massachusetts agrees.  He says that his junior high aged stuttents learned at an
carlier age that they bear some of the responsibility for creating the learning ,
environment.  Another blind teacher feels that his blindness helps to build a . 5,

botter rapport in the classroom, since his students realize that he has to ti’if&f’p:“
their work. A teacher who is in a wheelchair in Memphis Mas high pwibise for }10;,".
students.  Althdugh she roports some difficulty in being accepted by.volleaguess,.
she savs that her students caxegorized as "slow learners” clean up®and wash the

blackboards without being asked, when they realize that she feels too weak to do
the “job herself. )

~

Each disabled educator who participhte}d in the AACTE project is listed in a
resource dirgctory entitled Educators with Disabliifties:, A Resource culde.
Copies may be obtained under stock number 065-000200104-7 for $5.50 cach from thes

Superintendent of Documents, U.S. Government Printing Office, Washington, D.C. .
20402. Y :
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% igt ‘any program are the crea

g Roy Nord

Creating Accessible Programs

Some Guidelines for Identifying: ﬁeeds and Selecting
As31st1ve Devmes for Ha.ndmapped Co]lege Students

s
»

The task of responding fationally, effectively, and compaqsionately to the
- needs of handicapped students in higher education is, needless to, say, -a complex

.and multi-faceted one. Most importantly, it'1s’a task that is very difficult to
generalize about. : . . : ;

s

‘his is true for tWo reasons., In the first pldce, the! neevd'.s' of handicapped.

students are essentially individual needs. An attempt.to define those heeds for
whole categories of individuals by reliance on clinical descriptions of the type
and severity of the handicap 1s likely to lead to highly unsatisfactory results,
In the second place, the kind of assistance and support requ1rgd to make college
programs both effective for'and accessible to a student with.a disability is’

determined not only by the capabilities and desires of that student but also by

the academic, physical, and institutional context of the particular college in
which he or she is enrolled. :

The purpose of these introductory remarks 1is not primarily to provide in
advance an excuse for the failings of the discussion to foIlow, but rather to
emphas1ze the point that there can be no precise "recipe” for a successful pro-
gram to accommodate. handica“ ed students. By far the most important ingredients

gvity of the people involved and their willingness
and ability to communicate effectiVely with each’other. The most tmportant and
difficult job of providers of services for handicapped students 1s to -cultivate
these skills and abilities in tHemselves and elicit them from others.

Kl

Organization and Purposesr ”f' T
1

- %

4 The remainder ‘of this paper V111 focus on a number of other, perhaps less
'impogtant ingredients in the proF ss of determining whether or not an assistive
devide 1s the most appropriate mehns to bypass, eliminateJ or overcome-a barrier,
and . ‘then selecting the aid or deVice which will.most satisfactorily meet the & .
needs of the handicapped student as well as thoﬁb of his or her classmates and

those of the ihstitution as a whdle. TN &j
vl : S . - .
l‘1ave identified and will discuss brieﬁiyéfgvin components of this process:
l i

R dentification of the’ activitiesj

Lo

¢h mu be made accessible.

#%¥" and governmental policies which may
train funding and/or service options.
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institutions can, it they so degire, take advantage ‘of this-fact vt-‘(;.e\'idvc'iérfelsf;én'—.;
sibility thumanVps._ Flrthermore, again based on obscrvations made _during ‘thd |
HEATH project site vislts, few campuses have established the expllm.t pollc'es

which are H\Ld(’(f to cl.lrlt’, institutional ).,oala and ObJectivos in. r.hc’drca o W

handivapped studént xL‘l"V],LlN«' P - . N
o :

..
Ch : RO
Given this situation, the third purpose of a "policy and funding source in-
centory” mav o be the most imporfant--that is to c‘l.'jri'fy for the service provider
the areds in which precise intormation does exist and alert both the provider and
fnstitutional rolicy-makers to the riced to dddruss those questions in which
Lduceded polivies do not exist. '
It properly carried out, this stage of tlie proccsg' ‘should at least provide
a st of Means " Mean'ts," and “mdyb("“ which will aveld unnecessary ambiguities -
B respanse to o atadent requests for® funds or asal@tdn(e G e '

INOITEE N Program olils
B . LN R R . ,
O < e definitton of the ossent 1al goals of programévto'bp made accesslble may
e the »i\n‘»',l«' most important step in this process. In ordér to achieve the basic
cbhijcctives ot making the educational experienege accessible to the handicapped
ctudent without dimindshing the effectiveness of educational programs, it is
tirot necessary to develop a standard by which the "effectiveness" of*alternative
approds hies to the tearning..experience can be measured. That standard must be
detined in terms of the fundamental purposes of the activity being evaluated.
Perbaps the most trequent error made in the process of defining these purposes
i to contuse torm withisubstance. It is of considerable importance that the
Tquestion "What are you frying to teach?” be answered before the question "What
. rrint a0 studdent cdo to learn?"” is asked. If this is not doney, the functional
. ,';'\; o _Ixu.,mr‘ ments' for participation in a course are likely to be defined in terms
P of howt the materfal {s currently being taunght, rather than what are the basic
tinta-lg'{ulﬁ;\;l_l poals ot the course, C
. .-)'k‘jéu N
Such contusion between form and substance is likely to lead to one of two

‘viapable of performing the essential
be excluded because of a
or course requirements

iandecirable renutts, #Either students who are
bunet ions prerequisite to learning the m;ltgr‘ial will
tadoo andecstanding of what those essential functions are,
eliminated to provide access at the cost of

which traly are essential will be
if these conscequences are avolded, the solution

cirl et brenesic, Furthermore, even
arrived At mad be unnecessarlly costly, cumbersome, or disruptive. .

The pirrtormance of the research and evaluation necessary to define purposes
st . ot course, fnvolve the responsible faculty member or program director.
Properly pricwnted, the request that these people undertake the analysis of their
own ol and nhl‘wtlvc-.«; should not be unwelcome. The required exercise In pro~
pram asseosicent could be enormously useful to both faculty and the Institution
“above and beyond fts Importance in oarriving at an optimal strategy for accommo-

A

e g lfdl\}il(‘;lp;u-d ntudent,

Dok et von o Funet yonll Requrirement o

first, a simple survey

S thd e component really Involves two distinet tasks:
act{v-

conventfonalty required by the course or other
Lt wnd decond, an wvaluat log af ' Lhese functions to determine (a) which ones
canc be e limdnated without compromising the basle purposes of the activity,
(1) whivh ones are amenahle to "subgtltutfon'--that 1s, which ones can be effec-
tively carrfed out by relytug on. o difterent physical capabilfty than that con-
SBent fonally rv:iulrml, and () Yhich oncs can be performed or substituted for by
ol efthéranoanstat fve deviee or a human helper.

b funet fong which are

Fio 13“)
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" In order to carry out these tasks as well as possible, a tendency which most

of us have inherited from our own,educational experiences must be overcome. That
is the tendency to -assume that thé only way to solve problems is to attack them
head-on. We are used to being given problems and then asked to "solve" them by
applying some standard method or technique.

There are, however, other and sometimes better ways to "solve" problems.
Redefinition of the problem can sometimes eliminate it. That ig essentially the
approach which allows functions to be discarded as superfluous. Y'Going around"
problems ‘is another alternative--the one which results in the "substitution" solu-
tion. Direct assault is the third approach, and the one which leads to the kinds-
of solutions requiring the Use of an assistive device or a human helper. While
this approach is, in many cases, either the only or the most satisfactory one, it
should not be presumed to be either.

¥ As noted earlier, the preceding four stages, if completed'carefully, will

provide the basis for either a timely and effective response to the needs of

students requesting assistance or for rational and cost-effective preparation

for anticipated needs. The level of formality with which they‘are carried out

-~ will depend on time and staff constraints, but, in one way or another they must
" be done. \

’ .

Evaluation

I will abbreviate my comments on the remaining three steps. They are obvi-
ously important, but perhaps because of that ‘fact, they are more frequently the
focus of attention on campuses and therefore less in need of clarification.

Evaluation of Student Capabilities

The most important thing to say about this task is that, if at all possible,
it should be undertaken as a cooperative effort .among ghe service provider, the
student, and the facdulty members or administrators involved. If the students
for whom accommodations are being made are not available, others with relevant

experience, preferably ds students with similar disabilities should be consulted.

This task also offers the opportunity to encourage a mutually-productive
approach to accessibility among all of the concerned parties. Students, faculty
members, and college administrators frequently operate under the misconception
that theirs is an adversary relationship. It is not, and one of the ‘more fruit-
ful accomplishments of a handicapped student service provider can be to dispell
this misconception. 3

Evaluation of Alternative Accommodation Strategies

I will say very little about this task other than (a) it is closely linked
with the task of assessing functional requirements discussed under number four
above; and (b) cost-effectiveness is, at this stage, a preeminently legitimate
consideration. The task of identifying functional requirements may be made con-
sidergbly cagier if input from interested students is solicited. Once these re-
quirements,‘ind the goals and capabilities of the student are known, the primary
consideration becomes that of selecting the approach which will most efficiently
meet the needs of the current and future population of both handicapped and non-
handicapped students within the, fiscal constraints under which the institution

" must operate.

4
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Implementation

- ’

Evaluation of Alternative Devices

There are, as you.undoubtedly know, a wide variety of catalogs, computer
data bases, and directories to sources of assistive devices, of which the "Assis-
tive Devices Directory! in the soon-to-be-published NACUBO report, Managing
Accessibility in Higher Education is one. What that direétory attempted--and to
a limited extent succeeded in doing--was to compile some general information
about the generic types of devices which have potential application to the needs
of college students, and to organize ‘that information according to general classes
of functional requirements within college and university programs. While this
directory is, by itself, not an exhaustive source of information, the organiza-
tional approach it uses may be a useful tool for application by handicapped stu-

dent service providers.- Such an application could be accomplished in two stages: *

first, by establishing contact with manufacturers and other sources of assistive
devices using the lists ©of addtesses available in the NACUBQ directory and/or
other directories such as the one recently issued by the Wisconsin Vocational
Studies Center in Madison; and second, by reviewing the materials received on an
annual or semiannual basis and organizing the relevant information from those
documents according to its major functional applications. Such an effort need
not be comprehensive or exhaustive to be useful, nor would it place the useful-
ness of the computer data bases which are being «developed for Eﬁose institutions '
with the capacity to take advantage of them. However it is accomplished, a well-
organized and up-to-date information base on multiple sources for devices is E
necessary to allow timely and cost-effective response to those student needs
which can be best met bx assistive devices.

Listed below are a few considerations and criteria which may be useful in
selecting among alternative sources:

e If possible, see the product before purchasing it. Pictures and
specifications can be deceptive.

e Apply a functional approach to evaluation of the product. Make sure
it will fit in the space where it is to be used; that it is quiet
enough to avoid disrupting classes or libraries; and that it will
perform the functgons identified as necessary in steps four and six.

e Conslider the adaptibility of the device to uses and users other
thanf those for which or for whom it is specifically purchased.

e Consider "do-it-yourself" solutions but do not assume that such
solutions will necessarily be more cost-effective; sometimes they
are not.

LA
e Apply creativity to the selection process. In many cases, items not
specifically designed as assistive devices can be creatively applied
to produce inexpensive. solutions.

e If at all possible, consider products from more than one manufacturer.
Prices for similar equipment vary widely, and such variations do not
always reflect differences in quality or capabilities.

e Use common sense. Investigate both the product and the source to
determine reliability. Businesses that sell products for the handi-
capped are néither more nor‘less reliable than are other businesses.

As I said at the outset, the most jmportant ingredients in a successful pro-

gram are the sensitivity and creativity of the people involved, and I have not
yet come across a prescription for producing these capabilities.

’ R
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Computer-Assisted Lipreading N
Training for the Deaf Using The Dynamic Audio

- Video Interactive Device (DAVID)

. v
-
- I3 -

Hickey (1974), Bukoski'(f975), Vinsonhaler and Bass (1972), and Jamison,
et al. (1974) have given ample evidence of the effectiveness of computer-assisted
instruction (CAI). 'CAI allows increased efficiency 'in terms of time and personnel,
needed to achieve generally guaranteed levels of student-paced learning perfor-
mance. CAI with the deaf is only’now becoming a more frequent occurrence, accord-
ing to a natlonal survey taken by VonFeldt (1977). Boothroyd (1975) and Nickerson,
et al. (1976) have reported use of CAI and graphic real time displays for training R
speech-prosodic feature production. Arcanin (1979) has a large project underway
at the California School for the Deaf for teaching language and elementary math
concepts. However, little systemic research on a long-term ecological basis -has
been done, according to a review by Hertzog and Braverman (1978). o

.

Current auditory training and speechreading instruction at the National
Technical Institute for the Deaf (NTID) involves a significant amount of drill~
and practice. This is as it should be insofar as improving speech recognition in
the visual and/or auditory modalities is a matter of time 'spend. oh the ‘tasks .~ '
That is, the,more time the student pr ces these receptivewskills,,ﬂhe greater

ﬂthe skill he or she will acquire. . e ;- ) ; ,:-m\

Programmed self- instruction (PSI) is the mode of 1earning best suited to this~
drill and practice requirement because of its efficiency. fn terms of teacher time.
Clearly, we could not afford- a. one—on—one drill and practice method of teaching
for very many students.-: - .

However, current drill and practice PSI in use at NTID does not use some of
the typical advantages of PSI because of some of the lfmitations of the medium
that is used to present it.

Let me explain thi de8cribing a typical speechreading drill lesson as it
is done now without computer assistance.

Current Speechreading Prill Methods !

At the risk of over-generalizing and not taking individual instructors' modi- .
fications into account, the typical videotape drill lesson begins with familiar-
ization S6f the vocabulary used within the next unit of instruction. The student
reads the definition of the important and/or often misunderstood words. This is
followed by a word-to-definition matching exercise and a '"use the word in a sen- -
tence'" exercise. ' :
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A unit of Instruction consists of one videotape with 25 sentences recorded
in sequence. The sentences are made up by instructors in various technical pro-
gram majors, such as architecture or printing, or from what is called "survival"
materials (e.g., going to the bank, going to the post office, etc.). The sen-
tences cn the tape are said twice, then a period of blank tape follows to allow
the student to respond in one of several manners. Then the sentence is said again
with the captionshown of what is being said.

Jhe student views and responds to each of the sentences twice. The first.
time, the student's response task is usually to identify the target sentence on
a multiple choice answer paper (see Figure 1). The captioned version of the,
sentence which follows on the tape is used by the student to correct the answer.
The tape continues to roll and the next sentence in the unit is shown and so on
through the unit of 25 sentences. * $

Then, depending on the instructor's evaluation of the student's ability, the
tape 1s played againm and a more difficult response task 1s assigned. Typically,
the student may be asked to write the ssentences this time with a key word advanced
organizer given on the answer sheet (see Figure 2). The first pass through the

unit is §p familiarize the student with the unit materials and the second pass 1s |

to give the student a challenging drill and practice exercise. Again, the student
‘s responsible for grading himself by watching the captions. Usually, two passes
of the tape for a particular unit are required. Some instructors require that
students demonstrate an arbitrary proficiency level of, for example, 80% correct
sentence identification or 80% correct word identification of the unit sentences
before the student can go on to the next unit. )

.

Deficiencies \ N -

This paradigm of drill does not take advantage of a number of features of
programmed instruction. First, the instruction does not,proceed at the student's
own pace. The tape continues to roll and students rarely stop it unless they *
need more time to write. Occasionally students miss the target sentence because
they are still writing when it is played. Also, it is a well-known psychophysical
fact that a perceptual set of readiness can facilitate performance. That is, when
the stimulus is given only when the student is in a state of readiness, his per-
formance 15 enhanced. The conventional presentation has no practical way of con-
trolling the onset of the drill stimulus. : 4

’ The second feature-of PSI not fully used is branching. This concept involves
changing the instructional content or response mode when the student encounters
difficulty. As I said before, the tape rolls on--mainly because it is very diffi-
cult to stop, reposition‘and repeat an individual sentence (it requires at least
20 seconds). Thus the student is left with essentially memorizing the written
representation of the difficult sentence so he can reach proficiency rather than
“concentrating on the difficult visual elements of the sentence.

Tha’fbove discussion brings us to the third feature of mastery: proficiency
or critePion-referenced learning. PSP is very amenable to the requirement that

a student learn the given material toga specified level of proficiency, such as
90% correct. However, with the conventional videotape medium it is often diffi-
cult to require a student to watch the entire unit more than twice without a loss
of student interest and motivation. Thus, students may not master the more dif-
ficult content of the unit.

By placing the videotape player under computer control we reasoned that we
could access the training stimuli according to the best principles of PSI. That
is, the stimuli could be presented when the student was ready and at the pace
preferred by that student. Further, we would have the capacity to randomly access
the sentences allowing, for example, a review of the sentences with which the
student had difficulty until a set level of mastery is achieved.
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Name N Batsg .
Please Check: With Sound __ -~ Without Sound ”
Course: Speechreading ‘

1 Lesson: Sentences 151-175 ’

Worksheet I: - Multiple Choice Sentences

.

Instructions: 1.

Survival Sentences

The speaker will say a sentence twice.

‘2. Watch c}osely. Circle the letter by the sentence
you think the speaker said.
3. Look quick]y back at the screen for the written
caption.
- 4. Check v/ if right, X if wrong.
. . - -
5. The speaker will repeat the sentence a third time.
. Watch the lip movements again.
—_— ‘ )
. 6. Say each sentence that you speechread. épeaking
strengthens speechreading. '
- 7. If you need more time to write, stop the tape. "’ .
Number: Mulkiple .Choice Sentences: .
151. a. What iéaiQdf-Social Security number?
b.  What is your student number? .
c. What is your I.D. number? 1} .
d. Your Social Security number is your student number.
152; : a. What is your home address?
)b Please give me yQur home address? i
c. Please give me your school address?
. a. Where do you live? | -
4
153. .a. How do you spell your last name?
How is that spelled? : 4
How do you spell your first name? h
Is that the correct spelling?
154. What is your middle name?
’ How do you spell your middle name? .
m Do you have a middle name?

ERIC
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What is your first name?

* Figure 1
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Name

Date

Please Check: With Sound

Course:

Topic:
B
Worksheet III:

Instructions:
&

1.

Key Words

Without Sound

Advanced Speechreading .

Survival Sentences 151-175

The speaker will say a sentence twice.

Write what you think the speaker said. Look
quicklysat the screen for the written caption.

Circle mistakes. DO NOT ERASE mistakes when
you correct your answer,.

4, The speakef will repeat the sentence a t%ird
time when thre caption 1s shown.  Sdy each
sentence that you speechread. SPEAKING \
STRENGTHENS SPEECHREADING.

} 5. If you need more time to write, stop the;tape.

Key Word(s) Sentences -
Topic: Student Information. _ > : 7
151. student 151.

number
152. home 152.

address
153. spell 153. '

.
154. name 154, * .
- =

155. resident 155.

advisor

5
Figure 2
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Management of Instruction ﬂ

A separate yet equally important area of the educational process is manage-
ment of instruction. Obviously, computer assistance would be helpful in handling
the file cabinets full of speechreading materials and ‘the subsequent scoring and
grading of these instructional materials. Teachers now must rely on students

. grading their own drill work because it is impractical to do otherwise. It is
also difficult for students to follow the complex series of instructions necessary
to adapt the drill to their own needs. Finally, teachers who are new to this

~curriculum do not always know which units and/or speakers are more or less diffi-
cult to speechread. Thus, even with prompt teacher guidance, proper sequencing

@f drills from easy to difficult may not be accomplished. In fact, I don't see
how it would be possible for data to be gathered relative to unit and item diffi-
culty within units without computer assistance. CAI, for example, can keep track
of the response time required for each sentencelstimulus. If a particular sen-
tence has a high latency of response for nearly all students, it can be eliminated
from the unit.- Similarly, if all students get an item correct very .quickly, it
too can be eliminated. Thus the instructional efficiency of each unit can be
enhanced.

N
Lastly, with regard to CAI management, histories of individual or group ]

student attendance, achievement, and lesson t%ajectories can be easily retrieved
for the teacher. History with CAI has shown that there is usually much more data
available to the teacher than is roltinely used.

DAVID Lessons

\\ Eight different computer-assisted drill methods for speechreading have been
programmed on the Dynamic Audio Video Interactive Device (DAVID). They are all
variations on four methods designed by Jacobs (1981) and still in use with the
videotapes in the learning labs. We have added to the current computer drill the
capacity to help the student (under his control) with: first, a short description
of what the sentence is about; second, the letter(s) that is missing or incorrect;
and third, the word(s) that is missing or incorrect. The student c¢an use this
help by pressing the HELP key. Each time the HELF key is used some points are
taken off the student's score. The score for each sentence is derived by a for-
mula that takes the number of helps, repeats and the latency for the correct
response. If the student uses 12 or more helps and/or repeats or uses a great
amount of time (e.g., more than two or three minutes to respond correctly), he or
she must review the sentence at the end of the unit drill. The student can use
two successive helps before being forced to repeat watching the sentence. The
student can watch the target sentence again at any time by using the repeat key.

The response in this drill is to type all the words of the target into the
computer. The computer screen provides a blank line broken .according to the
number of words and the number of letters within each word of the target sentence.
This response mode was chosen after observing a number of students of varying
ability use the system, so that its difficulty level was appropriate for most
students.

A final feature of the DAVID lesson is gist scoring. If the student is able
to get the major-content words of the sentence (even out of order), the sentence
will be called correct and the missing words will be added and blinked. This
allows the very good speechreader to focus on getting the message as quickly as
possible, or the very poor speechreader with poor language usage to make progress.
We therefore also have the ability to score the students' responses by gist or
exact words correctly identified. The flow chart of the current DAVID lesson
is seen in Figure 3.
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DAVID Rescarch e R . -

_ T B D ‘
&» Our assumption in desighing' the 'DAVID research has been that the .Above advan-

tages of computer-asststed instruction do not need further research but that the

_use of CAI methodology within the context of speechreading drill w1th the deaf

- should be compared with currently used lab drill methods. This comparison should
be made in terms of what the students learn and their attitudes toward the mode
of instruction. 1In this way 1 am hopeful that the viability of the DAVID instruc-

- tional medium will be established and the system will be put into routine use. -

_Folldﬁlng that, further research into the most effective and efficient use of -
-DAVID. for speechreading can be accomplished. Additionally, there is a great need

. to-beégin a systematic study of drill and practice methodologies and sequencing

o in 5enera1 It is hoped that having computer assistance will facilitate this
,proce%s
. N .

- Currenn&x we are collecting data from a conventional V1deotape drill control !
‘group and a DAVID experlmental group. We will dccumbBlate 30 subjects in each ’
‘group. We hope to demonstrate improved pre- to post-test gains in retention- of

“key, words taken from the drill sentences and- placed in novel contexts. We will
also attempt to demonstrate improved student effectiveness with this type of
Instruction.

. The DAVID system to date has been ‘based on a Wang mini-computer. We are now
programming for the Apple II+ computer which will add color graphics and reduce
costs from the prototype version by a factor of eight. The new system will use..
the-Panasonic VHS videotape player which adds still- frame and variable-speed o

3 playback, i.e. s, slow motionceven to one-by-one frames of 1/30th of a second time .-
resolution. we' are using Applesoft Basic language wirh'.some extensions to the
language written¥in; Assembler. These extensions function as basic commands and
allow quicker answer string analysis and correction.

I

i

Future Lesson Development : - ' ' 3

»

First a word Xbout what kind of prog}ams of instruction should use DAVID.
In ‘essence, if what is to be mastered invdlves a dynamic sequence of motions that
must be seen to be learned, then one has Mhe material that would lend itself to
DAVID instruction. Also, there be a very good reason to add DAVID control
to an existing instructional telewision program. That is, DAVID can add student
interaction in the form of checking for content mastery within an instructional’
TV program. It can be used for simulation and gaming where the consequences of
various alternative d&tions can be viewed without penalty, for example in inter-
personal training, job interviewing, or communication strategy training such as
is used in speechreading.

We are planning a demonstration sign language expressive and receptive drill’
o lesson. This lesson would be in a "watch - record - compare'" format. The student
would watch a signed sentence, repeating it as often as necessary to master it,
then he or she would record their own production of that sentence with a small TV
camera attached to the videotape recorder. _Finally, the student could then com-
pare his recording to the model stimulus. After the student has accumulated a
hundred or.so recordings, the computer could randomly choose some of the student's
productions and give a receptive sign language test. This format would also be
useful in training teachers of the deaf and oral interpreters to articulate in

the most visually distinct manner. ¢
Summary N )

A review of the rationale for use of CAIL with the current programmed self-
instruction has been presented. Current andifuture activities with the DAVID.
system have been described. As Dr. Barry Cronin:(1979) said, "the DAVID represents
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a totally new {nstructional media combining the color, motion and sound of tele-
vision'with the interactive capacities of computer«assisted Anstruction.’

* - : F'_.
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. Robert H. Murray
_ R

1

Closed Ca.ptiomng of Motion P10ture Fllm for
Use on National Television and for Delayed
Broadcast by Affiliates - o

Over 757% of all prime time netWork{shOWs originate on film. Half of these
shows are broadcast from the original film. The system devised by the Public
Broadcasting Service (PBS) for closed captioning requires that broadcast -be made

“from TV tape. It was therefore desirable to devise a means for ‘encoding caption

data onto motion picture film. to permit direct TV broadcast frdm film.

In 1978 PBS contracted with _Rochester. Institute of Technology (RIT) to accom-
plish a feasibility study to determine how motion picturegfilm could be used - to
carry the caption'information in coded form. The projec as directed by Robert H.
Murray. Of 25 methods suggested, four were chosen for intensive investigation.
From the four, one was ‘selected for development. This has resulted in proposed
recommended practices for.the TV and motion picture industry’which are now 4in’ the
final - stages of circulation for _acceptance. Hardware has been developed to
optically encode and décode-a data track for both 16mm and 35mm release prints..

One . of . the. major networks will shortly begin broadcasting closed captions directly
from film. ’ N RN »
o N . ._gw
Criteria for the System . . ;.__. v
1 i :

Figure 1. shows the criteria that were ‘established during the feasibility
study by consultation with both motion picture and TV .industry representatives.
Heavy emphasis was placed upon the need for a time code to identify each frame,
of picture with its one unique address.(points 6 and 7). The majority of the
group also felt. it imperative that .the captions be self-editing, if the film was
edited to insert commercials, for example. !

Early tests using an optical data track exposed onto l6mm film confirmed
that the SMPTE '(Society .of Motion Picture and Television Engineers) time code’
for television could be encoded and decoded with error ;ates low enough to pro—l
vide the. basis for a caption data system. . . Sv

Fortunately, the committee thar designed the SMPTE time code had the forg;
sight to include some 32 "user bits" within the 80 bits that make up each time
code. These "user bits" are unassigned; they may be used for any purpose by a
potential "user" without' interfering with the time code. The, 32 bits are divided
into eight groups (see Figure 2). It was prdposed and accepted that these user
bits be utilized to carry tge data stream for captions orn motion picture releasé
prints. ’ Wt .

.
” * ~
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. | I INT AR R caplatned Tater, the data track i read (reproduced)
Ceo b uan hade o ean v Foodecomplish thia, the data veproducing device,
Ve e ot A bl b located 30 trames above the projector aperture
feovr e the tnde app s ree ) : .
» ' 0

e twe oo tpel teascones tor locatinge the data reproduction head to read
LK 1 - . . . 1
‘1‘. St trae Mo I e toomake iU poseable tor the captions to be selt-editing,
At g deratten was the phivsic el contiyurations of the telecine projectors

S gt o ity e todany tor TV o broadeast,

v .au e o splrc by ot the tilm witl caunse a discontinuity in the time

® - oromast b detected prior toe the apliee teachime the projector aperture
Ch et o i by tien o be o taken. The olectronics that separate the cap-
' e e cdcd i thee et bt dtrom the time code o alaso check the time code tor
Gt e e v ottty e detectedy g o command code is ovenerated and trans-
e G vrewe T caption bes oder which removes the caption from the viewer s

et was e b concetn about havime o propram caption carry over into a
Feen edited anto the tito, The carty detection and caption

cate b thiat o

P s tabe b e ramary consideration,
y

. r
C it deaeen tea loeatinge the data read deviee Mearlv™ has to do with
e B W capt e e Wianamitted and dsplaved:  an entire caption

G e o thie viewer T screen adboat once and net the two characters or’

et e s thes e transmitted. A caption cannot be displaved until
T B Tl e et i transmitted and the command signal Isopiven to display the
I A N RRN "ohore decoder . Thus o caption encoddT in the data track

L st wwent. Ghe wereater the number ot wordso g caption vontains, the

oL Ut st start to o be transmitteds This s s rke the pirl‘\lrv sound
At ' T SR IR SIS TRV A ','X\‘\ LSRR

. v bastratien dn Frpure bomay o serve asoan example.  An-explosion has just
',‘vhr‘.'.‘«_. e pe tare apetture shows the antense "tlash™: later pictures show the
e et Gt picture sound headthas just ostarted to pick up the "boom,”
.- Wi ontrane taubs0dIme) cver the next dosen trames. o The data read head

Co e o ledta Gand sent tor transmission) all the characters YR-0-0-MI"
ot C e rtaneetted the displav caption command.,

. Ve o enplosien, dmapine an oactor it starting to utter a long
§ o L vt Ctack would just beestartim: to pass point B where the sound
wernd track o!f the sentence would continue (to the lett in
¢ the picture aperture and even the data read pesition Q).
R starting point will move turther to the right as the

leve.  For average vaptions the data starting point will lie

voa caption is Mprotected” from edits by the picture

.
chis w

Par a
. i Lo ot R, Incidentallyv, it g caption data track is partlv edited
! Lt vowiliom wplav ot all. You might note in Figure 6 that it an edit
W emediately atter (o the leto) our Mtlash,” the sound would be completely
o, el Caetion might displav except for the toot that the edit had
P
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Fig'ure 3. Enlargemer{t from 16mm test

film frame showing the optical data

track containing the SMPTE time code.
b .

35mm MOTION PICTURE
OPTICAL DATA TRACK

*ur\ehk. Frame of 35mm test
tfilm showing data track along-
side the normal sound track.

TRACK LOCATION
RELEASE PRINTS —

w
P
w
H w
DATA TRACK £ VARIABLE AREA =
- §  SOUND RECORD =
= =
DATAAREA | I E™
SCANNED l~—F |
AREASCANNED/‘; I . C :
BY DATA HEAD ! e— D — o
l‘K S

Figure 5. Locations of photographic data records on (left) 16mm and (right)
35~mm motion picture release prints.
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already been detected by the data reproduce head and the dump caption command
sent at the appropriagte time.

Data Track Reprodpctipnwhe&ices

The data track read heads for bogh 16mm and 35mm scan an area .005-inch wide
down the center of the”.0l0-inch wide data track. Film is pulled through the
device by the, telecine projectors existing constant speed drive rollers. The
devices incorporate ‘means to stabilize the film's lateral movement in relation to
the film's reference edge. . Adjustments are incorporated for focus and for lateral
displacement of the area scanned. .Azimuth adjustment is not ineorporated sincé
the area scanned is so narrow.

The data read heads pictured in Figures 7 and 8 were developed--in consulta-
tion with the author--by Harbeck Manufacturing Company, 170 South Avenue, Webster,
NY 14580., They both are available for purchase. The 16mm Data Track Reproducer
was d(’igned to install on the RCA-TP66 projector with only one tapped hole re-
quired for installation. The 35mm read head was designed for installation on the
RCA~FR35 projector. It mounts in the already existing holes provided forga mag-
netic read head. A magnetic read head and the data track reproducer cannot be
used at the same time. Both models of the read heads provide.for the film to by-
pass the units if desired. Both have open threading paths for the Film.

v

Error Rates and Redundant Encoding

/

:Film is not perfect. It is subject to dirt, scratches and other abuse. Con-
siderable testing has been accomplished. The rgsults indicate that at least 98%
correct data recovery can be expected. A number of the tests were in excess of
99;% data recovery. This is not sufficiently error-free to form a system without
error correction in decoding. Rather than elaborate error correction codes, the
decision was reached to encode each portion of data twice-~100% redundancy. Four
frames separate redundant blocks of data. Well over ten million film frames of
time code data have been tested and nowhere was it observed (except for splices)
that four consecutive frames were ip error. It is perhaps interesting to noté
that one test loop used to set up the test equipment made in excess of 4,000
passes through the read head and although it shows considerable wear the data:
recovery was still in excess of 98,6%. Even with 100% redundancy there is suffi-
cient capacity to encode captions in two languages.on’ the same film and still have
additional capacity remaining. - S

- NI

Operational Logistics

Time code recorded on the optiééi-déta track can be used i twe ways,_depénd-
ing on whether the captions are ready when the optical track is made. If they
are ready, the captjon data can be merged into the time code user bits and then
be recorded on the film, This would lead to a single-system composite motion
picture print containing.all the information needed to broadcast in the closed
caption mode. If the captions are not ready in time, the time code can be .
recorded on the data track without captions. ;.Later the time code will be used
during network broadcast to synchronize the caption data which will have‘been
recorded on a computer storage device called a floppy disk. )

Operational requirements for impiementation of the system involve only a few
additional steps in the production process. ’ | :

When the final-cut work print of a film has been completed and sent to the
network for preview, a picture and-sound transfer to a three-quarter—inch video-
tape cassette is normally made by the network. This is done by playing the work
print on a telecine chain interlocked with the full coat magnetic film sound
track. :

ks .
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DATA_L o

TRAGK' PROJECTOR ~ °  SOUND
REPRODUCER: | - APERTURE REPRODUCER
| CAPTION DATA * v

* BOOM "
* FILM TRAVEL
——

8;8;:["'8; 36 Frames ' 26 Frames 16 mm EXPLOSION
COMMAND v 19 Frames 35 mm SOUND

Figure 6. Relationships on film of picture, sound track and the data track (see
text). : )

®Figure 7. The 16mm Data Track Reproducer designed for installation on the RCa- -
.TP66 telecine projector.

Figure 8. 35mm version of the Data Track Reproducer designed for installing on
the RCA-FR35 telecine projector. . ’

»

.
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_  If a magnetic film of the SMPTE time code 1s also interlocked, along with the
work print and picture sound when the video cassette is made, then the time code
can be recorded into the second audio track of the three-quarter~inch video cas-
sette. .Master 16mm magnetic film recordings of the SMPTE time code are available
to the networks from the SMPTE Working Group Committee on Proposed Location of

Optical Data Tracks.

3
.

7 ‘ .

The videotape cassette and a script of the film (if available) 1is then sent
to the National Captioning Institute (NCI) where the captions will be composed and
timed. NCI then will produce a magnetic floppy disk which contains the caption
data along with an “address' for each caption. (The SMPTE time code was obtained
from the videotape cassette.) T

A duplicate master of the SMPTE time code on magnetic film is used in conjunc-
tion with the floppy disk to merge the caption data into the user-bit groups and
create the final magnetic film record. This magnetic film then contains the time
code and the caption data combined on one track. This data recording 1s sent to
the sound studio that will be making the optical sound track master for the
program.

) 0

The sound studio, in creating the optical sound and caption data tracks,
runs the program sound in interlock with the magnetic film record of the merged
captions and time code. The exposure of both tracks will then be produced simul-
taneously on one negative. The negative with these optical tracks will then be
printed with the picture in the normal fashion. All release prints will have
the captions already encoded. ' ‘

If the 'magnetic film recording of the merged captions and time code 1s not
aval}able,?rbm thefnetwork when the master optical sound tracks are made, the
soundistudio:will record only ‘time code on the optical data track.

LRy, N . S . ’

The time tode will. be obtained from master magnetic film recordings of the
SMPTE time code i{déntfcal to those. refeérred to earlier. Subsequently, when the
floppy disk record of captions is' completed, it will be sent to the broadcaster
where it will be played back and synchronized with the film by means of the time
code recorded in the data track of the motion picture film. .

A film containing thé time code and captions may be played on any standard
projector without the data track interfering with the picture or the normal sound.
No closed captions will be transmitted unless the projector has been fitted with
the equipment to scan and reproduce the caption data track. Such equipment has
been developed and will soon be made available to broadcasters as a retrofit kit

for existing projectors. Its cost is expected to be moderate. »

The system described for closed captioning of film has had limited field

. testing. Several steps must be completed before the system becomes fully -

operational:

e A recommended practice for an optical data track to record time code
on 16mm and 35mm film should be adopted by the SMPTE. Toward that
end, the committeg mentioned earlier has been formed within SMPTE
and has made proposals for recommended practice standards for data
track locations on both l6émm and 35mm films as well as a 24 frames
per second time code.

e Production models of the reproducing devices, for both 16mm and 35mm, -
have been constructed and confirm the workability of the concept.
Interface electronics to transfer the caption data to the line 21
encoder have been constructed and are presently undergoing field
testing. This fileld testing will need to be completed and modifica-
tions made to reflect the results. -
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NETWORK or

AFFILIATE BROADCAST ‘ ‘
FILM
Y time Code &
TELECINE i
Wi/data track Caption Data -
read head
T0 CAPTION

BROADCAST | | [ENCODER

(Into Line 21)
HOME | TV
DECODER | SET

Figure 9. Illustrates the data flow when captions have been incorporated within
the time code of the films data track. Local TV stations can use this system
for delayed broadcast of syndicated film programs.

NETWORK BROADCAST
(When data track.contains
only time code) .

. K L4
FILM . ' )
Y T
TELECINE [TIME CODE e
Widata track ' T
read head
To CAPTION FLOPPY o
ENCODER DISK
BROADCAST (into Line 21) (Caption data)
HOME Tv ]
DECODER SET

Figure 10. Shows the data flow when time code without captions has been placed
in the film's data track. This system would only be used by the TV networks
since the caption data is obtained from a second source: the floppy disk.
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e Manufacturers have been located to produce retrofit kits so that
broadcast telecine projectors can be equipped to read the optical
data track. Advertising the availability of the equipment will be
needed.

A system for time coding film fulfills a long-standing need of the film
industry irrespective of its application to captioning. Film producers and
other interested parties can help in achieving this in several ways. Industry
acceptance will be needed for adoption of the recommended practice standard.
Help from those in a position to expedite this process would be an important
contribution.

With adoption of the standard, producers and sound studios will be urged to
apply time code to all release films whether scheduled for immediate captioning
or not. Finally, film producers are urged to join with the National Captioning
Institute in providing, to the maximum extent possible, the benefits of this new
technology for the heariJg impaired.

Comments--In-Camera Recording of Time Code
2 - ) . .
Considerable Interest has been generated both in the U.S. and. in Europe
regarding in-camera exposure of time code to identify each frame of picture.
This is a direct result of the SMPTE committee's study and efforts in working
to achieve a data track on release prints.

From the outset, the committee was mindful of the industry's need for a code -
system that would ldentify each individual frame and be machine-readable. They
were equallyVCOgntzant'that mugh film is used for television and that any code
should be cohpatiblé;»dhd should, 1f possible, make use of already existing hard-

ware such as the SMPTE time;code readers already in use in the TV industry. This '~

strongly influenced the committee's recommendation to adapt the SMPTE time code
for television for film use.

- Individual committee members (and others) have made Iin-camera exposure tests;“
of the time code and have demosgtrated the feasibility of utilizing such a system.
Indeed, work is progressing inZmore than one camera manufacturer's labs for
incorporating: the .means for exposing a time-code data track and modification of
¢diting tables to -read the data track (both 16mm and 35mm).

The SMPTE-ggmmittee“has drafted recommendations for the in-camera data
tracks location: 1in 16mm'itlis identical to that proposed for release prints;
and on 35mm film the proposed location is a .020-inch track located just inside
the sprocket holes with a center line .201 inches from the refetence edge. This
location was chosen for a number of reasons: 1) to permit a maximum area for
image-~it encroaches only slightly on a full aperture image (a reduced aperture.
mask would have to be used), and there is no encroachment at all for type B-and -
C apertures; and 2) the wider track makes allowance for film weave at high speeds
through editing equipment and also permits reading the data track with present -
optical reproducers with only slight modification (masking a portion of the
normal read area.) -

'Equipment already exists in Eg:opé for interpreting thg user bits as well
ds the time code and printing this information in man-readable form at selected
intervals onto the film. '

From work presently going on, the future looks bright for mechanizing the .
synchronizing of multi-tamera dailies, negative cutting and electronic editing
of film that has been-transferred to TV tape for that purpose.

A major change in the way an industry handles film appears to be on the
threshold. Conversion will not be immediate. Some will never make the change

-
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(they never have to since the system is fully compatible with present practices).
Frém my perspective, I believe we are about to witness a major change that will
reach both far and wide into the future of filmmaking and its compatibility with

television.- I feel proud to be playing a part in it!

NN
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*\ Judith Braeges

The Use of Speech Displays with the Hea.rmg
Impaired
- 1 B

Sz:ech displays are devices which detect and display information about the B
speech ¥ode. This information can be used either to supplement a hearing-impaired S
person's speech reception. ~capabilities, or to facilitate the learning of speech: .
production skills. :

A speech display,g usefulness is determined by the phonetic distinctionsAit

s can show clearly and consistently. The perception and. production of meaningful ;“
phonetic distinctiong- -arg. the bases of the understanding and; the intelligible
production of speech; - For example, in English /d/ and /t/. are different meaning-
ful phonemes. _If a'speaker says "den" for "ten," the-intended meaning is not '
clear. Normal]ﬁ?(t the distinction between such visually alige phonemes is learned
through the auditory monitoring of one's own speech and that of others. But,
‘because many of the meaningful distinctions of the. speech code are not readily
perceivable by a ‘person with a limited auditory monitoring ability, such a person
must often rely on external monitors to learn the necessary distinctions. Tradi-
tionally, the teacher acts as the external monitor, but a speech display capable
of showing such distinctions could also be used.

The development of such a useful speech display has been the goal of applied
speech science since the 1920s. More than 100 different aids have been developed
to ald speech reception and speech production. The focus of this discussion
will be on the application of these aids to the task of speech production training. K\
) It is comfion to organize the large array of aids on the basis of how the
signal is delivered to the user. The two primary groups are Tactile Aids and
- Visual Alds.

“ Tactile aids display information to the skin by the vibration of an oscilla-
tor. Single channel (one point of vibration),tactile aids are restricted in the
information they can deliver due to the limitations of the skin's response. For
example, the skin's ability to detect frequency deteriorates rapidly above 200
Hertz. The information in the speech signal necessary to make the majority of
important phonetic distinctions is located above 200 Hertz and is therefore not
available to a user aqf a single channel tactile aid.

One effort to overcome the skin's limitations is the Teletactor belt devel-
oped by Dr. Frank Saunders.l This is a multi~point electro-tactile display which
is worn around the stomach. High-frequency compongnts of the acoustic signal
are felt as a tickling sensation (low-level electrical stimulation) from those
electrodes on the right of the belt; mid-frequencies in the middle; low frequencies
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on the left. In this way, the user can simultaneously-geceive 1nformdt10n about:
many soundst which have different spectral characterist¥es. -% "
~ Visual displays prQStnt the information to the user's eye. The Vislpltthz '
uses a line tracing on‘an oscilloscopic display to show gelecdted pardmtters of
speech (e.p., pitch, intensity). The Speech Spectrographié Display (SSD)2 in-
stantancously rccords a spectrogram of a speech sample. - A spectrogram is a very
detailed err(SUntdthn of the speech signal which shows the frequoncics of the
utterance as they change in time. Both the vVisipitch and the $Sp are 4ble to’
store the recorded speech signal on a screen for andixﬁ{s and study. .This storage
capability, wliich is common in viswal aids, but rare;ip-tactile aidg, is very’
useful in the analysis of errors and in production bﬂgtruc YO, . T
m:; % . . ! \J
Speech displays potentially can be used to dssist e?ﬁﬁ oﬁ the ‘Ehree major
components of speech production‘trainlng }t Error: anaiysls, 2. Productlon )
Instruction; and 3. Stab&lizing drill. : i

. P4 . Ja T : N
;s SR |
Error analysis is the basis of the corrective ditect biven'td the’student.

The teacher must determine if the production was correct f ngorrect, and just
what was wrong with any incorrect attempts. Because of the fleeting nature of |
speech, the -amhiguity of some deaf productions and the auditoxy,fatigue ‘aused
by repeated listéning trials, s speech.display which stores a speech segﬁent for'
analysis and study tan be of substantial assistance . Gs

Pruductlon 1nstructlon is that phase of speech development 1n which‘the
_teacher tells the student how. to produce the target. A speech dispf%y which
shows the speech,slgnal canging in time can be, used t6 communicate’ inf rmation
about. the articulatoty dynamics of the target. In addition, the- inét aniety
of a speech display may play a major role in the development of the ¥tudent s

,tactile-proprioceptive and/or auditory self-monitoring.

Stabilizing drill normally takes up a large part of the time 1in speech
training sessions. Once the student is able to produce a target at some low
level #f consistency, itsrproduction is stabilized throd@h many trials with feed-

back. Usually, the teacher provides this feedback, but a speech display which
: # clearly ‘and consistently displays a distinction between correct productions and
- * errors could fill this role also. At the Rochester School for-the Deaf, three
5Sps are used to provide visual feedback to students who work relatively indepen-
o dently with the speech displays. 4 A therapist writes a program of drill work
N for the student, trains” the student to maké th@ simple judgment to distinguish
; his correct productions from his errors, and monitors three children at one time
as they work alone. This results in a tripling of the amount of drill delivered
to students and an efficient, cost-effectiva use of. the teacher s time.

Speech displays clearly offer benefits to the teaching of speech production
skills. But what basis can be used to compare and rate the various aids which
are available? One objective measure is the number of correct/error distinctions
which an aild can display clearly and consistently. An aid is only useful for
developing those phonetic distinctions which it can distinguish.

Because there are over 600 correct/error pairs ‘in the speech of the deaf,
it is not possible to test all the pairs. But.these 600 errors can be divided
into 30 groups on the basis of their distinguishing features. We tested the
ability of three representative aids to clearly and congiftently distinguish
elements of. these 30 groups in order to demonstrate a mgthdd of objectively com-
paring aids.” The results of this evaluation are shown in able 1.
Y

In summary, séeech displays have a role to play in speech production train-
ing with the deaf. They can be powerful assistance tools, not able to solve the
problems alone, but able to substantially assist in the task. By rating aids
objectively, as on the basis of the number and importance of the phonetic
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Table 1 !
i ) .
(.'
# and .%Zage of Errors |Single Channel Pitch and Intensity Visual
Discriminated Vibrotactile Visual Display Spectrographic
' Display with Storage Display
D
; 143 o9 257 . 5o 200 _ 1009
Consq'nantb 500 297 500 517% 500 ~ 1007

w

Vowels and 2 .. 17 ) 87 .

Diphthongs 70 = 3% 70 > 24% 70 = 67%

3..." Suprasegmentals 19 _ .., 23 _ g9 22 _ g,

‘ ~ and Quality 26 73% 26 887 26 857
“ '(

Totals - 168 _ gy 291 | 5oy 209 _ g5y

w
0
(o]
w
D
(o]
w

(o]

o
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distinctions each can diqplay, speech display instrumentation can be "demystified".
;and realistic cxpcutations and programs for their use can be developed '
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Gies Tan kinds ot equipment, by far the most common was dan ordindry
ook tatoed o Yk to acoommodate o wheelchair, Other kinds of worging sur-
. Cee sttt we cncomnterned in oour stady or tound reported in the literature
Py ated adeasrab i workbenches, an operating table that could be Towered for a
v et tan e examining table for a veterinarian, and a movable pulpit.

Retbit oo oo envineers have indicated that virtually any kind of equipment
[ TN poerated with o switch can be adapted for a quadriplegic.  Breath-

it nxium»;u‘r‘nui conrrols dare available, and plates, knobs, and levers
crv et it o wvaricus anples te respond te any kind of touch.

L]
,
- Cooar o jects used a tractor that was operated with hand controls.
. vroter ot power Sreering and an automatic starter, and was mounted with
i anoi.t. Portable hoists were also tound to be helptul to other
WO o g mectbanioes,
.
$ofh. i luotatioue were extremely simple, for example, a rubber thimble that
Wi et sarn boees and move papers around o odesk.  The telephone company has
Wb tanee ot oasetul equipment including head sets, spedker phones, telgphones
ot wliugtan e volume, ete.
vt de alle s owered tools represent another kind of adapted cquipment.
Mo Yotiet g commonlv o used by able=bodied people, including typewriters,
o rrere, b ot iy machines.,
s '
,l),l', Pt et fon aedaptations were {of requently mvn/tinnwi in our study, probably
B b e e oondents were tocusing en the job setting its('lf_ rather than on the
R Soarrivingg at work. A few of the Individaals did have special vans or
it wheed haira.  one iodividual lived in a nursing home and traveled around
[ cexcandte inoa o chain that was equipped with headliphts.  He managed a
vty onars barcdness and also o served on the City Councll.
whal etk Captat ions are ment foned, architectural moditfcations are often
Cre taa ot reing o come to mind.  Emplovers otten assume that they will be expen-
e T gt i ot borne ont by experfence. In oour study, bathroom modifica-
Cho et the ottt treoeewnt, and theg were made for 6 of the 56 workers.  Some
[RETIN VIR SEERR BT replacing o door with a curtain. Ocepsionally, more
P b med it gt oM oore needed. Other architectoral changes included
feocoal ot carpeting, and the widening of doors and alsles. We dld not encounter
o ieatea condtructlon, althoupgh one person did necd to et special clearance
t e the tredpht elevator. One other person had his of fice moved to the flrst
e after boowae injured. - -
(e Citoumntances, severely disabled individuals may need a full-time
SObend et or interpreter,  In o those fnstances, the assiatant ls ordinarily paid
L ot individial or o rehabflitatlon agency.  In other examples, assistants
Y tion et Tike o typical secretary to increase the offfctency of the worker.
P b oo ¥ he aasiatant Lo usually paid by the ciglover.
s .
Fanile tovolvement represents another kind of speclal asslstance. Our study
i aded ome conple who Gerved togpether as receptionists for a4 veterinarfan. A
Lt omeen o rangerent is when one spouse {5 self=employed and the other assists
it the business Sometimes the Af=abled individoal helps with aspects of a
tan e Baine In other casen, the disabled individoal may have a bus iness,
Ve e mp e an Tnsaranee apeney, with whi;th Lthe spouse assists.
- Mol 1?2 b, Lpdtcated that when equipment and environmental modificatlong
e ot oot ebbect®e, then joob restructurlog Qs recommenmded as a form of accom-

mevdat Ton. Oor stady Tdentdiied several tnstan@®®s of duty modification. One Is
e bbbz diviafon of Tabor.  For example, a paraplegic veterinarian stayed in
Sthe o dinde while hin partner went out and took care of large anlmals. A spinal
cord fngnred panaper ol an automobile distributorship also did !h(i fnside tasks.

Y . : .
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Such agreements are casiest to reach for a person who is self-employed and can
choose an agrecable partner, but with a willing employer they can be reached in
other situations too. For example, a paraplegic automobile mechanic was given
the work he could do from a wheelchair] from a crawler, or sitting on a fender.

Sometimes usual duties can be eliminated from a job definition. For example,
travel may be eliminated or drastically reduced. An architect was not required
to supervise construction or to check compliance as he usually would have done.
An elementary teacher was excused from supervising recess or field trips. An
insurance salesman who had difficulty with .constant travel took an office job
that involved training new salesmen. '

Special arrangements were sometimes made for working hours as well. Some
individuals chose to work part-time, and others needed periodic rest breaks, time
out for personal cares, or special hours to avoid rush hour commuting.

Two main conclusions can be drawn from our study of job adaptations. First,
for the most part, solutions to work-related problems werevsimple and inexpensive.
Secondly, a strong relationship existed between return to a previous job and more
complex solutions. This would be expected, because when an individual returns
to fa previous job, both the employer and the individual have a special investment
in!working problems out. They also have a better knowledge of the possibilities,
and creativity is a function of knowledge as well as imagination.

What are the criteria to be used in choosing appropriate technology for a
disabled worker? At least seven criteria occurred to me. One is function, that
is, will the adaptation meet the need? Will it do what it was expected to do?
The second is adaptability. Will the modification impair the usefulness of
equipment by nondisabled co-workers? Closely related are the attitudes of co-
workers and union rules regarding the adaptation. Rather frequently, an adapta-
tion provided for a disabled worker has been envied by all of the able-bodied

. workers, and this can cause strained feelings on the job.

Availability is another criterion, and a closely related one is cost. First
of all, can money be found to pay fer the adaptation, and secondly, is the adap-
tation cost-effective? In other words, can'the piece of equipment be obtained
at any price, and-if so, will it pay for itself? ‘

) Maintainability is anothes criterion. Little needs to-be said about the
frustration involved in trying to use a complex pie of equipment that repeat-
edly breaks down. Generally the simpler the device he smaller the problem of
upkeep.

The sixth criterion is comparability, meaning simply, is this adaptation
better than.the available alternatives? There 1s another important criterion—-
that of acceptability. In other words, can the individual live with this adap-
tation, %nd will he or she use it? ‘Professor Zola of Brandeis University has
warned that technology can do too much for people with disabilities.3 Machines
or devices created by technology may be so complete and efficient that they rob
people of their integrity by making them feel useless. He observed that many .t
disabled people invent an addition to their device or alter its use to suit their
purposes. For many years he dssumed this was $imply a way of correcting faults
in the equipment, but he recently recognized that more was at stake. People
make changes in order to make their devices more personal and more a part of
themselves. He suggested that adaptive devices need not do everything, and in
fact, it may even be better to encourage people to invent ways to improve their
equipment and to make it more their own.

Professor Zola also indicated that there are other ways in which technology
may po tvo far, particularly with regard to replacement of bodily parts and func-

tions with equipment. Recognizing the value of transplants and prostheses, they
are nevertheless a mixed blessing. As the body rejects foreign substances, so
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may the psychological person reject parts that seem alien. They wilt often feel

extremely conspicuous about, for example, a slight d8dible click in the motion
of a prosthesis, and many people will resist using evén a cane in public. For-
example, Franklin D. Roosevelt was extreme?y reluctaﬁp to be photographed in a
wheelchair. One man in our spinal cord injury f0110Q7up study had sgéyed in the
house for seven years to avoid being seen. Undoubtedly, this response is caused

not only by a rejection of devices, but also by rejection of the disability it~ o

self. Still, the matter of devices alone is not trivial. How many people leave
rehabilitation centers, armed to the teeth with fancy equipment, and proceed to
store it all in the front closet? And how often can they demonstrate a simple,
inexpensive substitute for a complex and costly device? I would certainly not
argue against the use of high technology when that is the only good solutioh to

a problem, but all of the criteria, inclqﬁing cost, availability, and maintenange
favor simplicity.

In deciding upon what technology to use, involvement of the disabled in-

. dividual in the planning and design of adaptive equipment may be an even more

important consideration. This sounds obvious, but there is still a.frequent
assumption that Such matters belong in the hands of the professionals. A recent
training manual, for example, set out to explode the myth that disabled people
are the bestﬂuudges of their capabilities and limitations. Conversely, Peter
Drucker noted, "My greatest strength as a consuitant is to be ignorant and ask a
few questions.'" With the many challenges that have yet to be met, it is impor-
tant that the professional and consumer, the able~bodied and the disabled, pool
their knowledge and imagination in order to avoid getting into the situation of
the patent of fice director who could see "nothing more left to invent."
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Skid Loader Modifications for a Quadriplegic
,Fa.rmer_

Introduction s ) \

- \
One of our latest pfpjects at Queen's University, Kingston, Canada, was the
. modification of a skid loader for a disabled farmer. "Mr. Hofford, user of the
machine, reported on its vdrlous features at this meeting. I would like to
supplement his report and respond to some questions from the audience.

As the name of this meetiné\suggests, the concern of the participants is
centered around employment for the\disabled I will, therefore, describe only
very briefly construction aspects‘%f\the modification and will try to convey in
more detail our thoughts regarding the\impact of this kind of project on the
problems of employment of disabled peop1e<

Modification
Requirements _

Mr. Hofford needed a machine which would enable him to work on the family
farm. He envisioned working for up to eight hours a day, independently, for a
. greater part of the year.

In the very early stage of the project he was considering, as an alternative,
a vehicle which would just transport him around the farm to enable him to do
) supervisory work. This alternative was very soon abandoned in favor of a tractor-
like machine which would be capable of a variety of work as required on the farm.

A mechanism which would transport Mr. Hofford in and out of the machine was
needed. It was to be self-contained and located on the machine, so it would be
availéBfe in the field. The operation of the system was to be such that
Mr. Hofford's young children could assist in‘'transfers whenever it was necessary.

L

-, Only movements of Mr Hofford s elbows were to be used to operate the machine.
No attachments to Mr. Hofford s body were to be considered.

Machine » T -

The machine was selected, after a considerable search, because it could do
all that Mr. Hofford intended to do on the farm and it was easier to modify than
other candidates, such as standard tractors.

. -
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Figure 1. Side view of the loader. The hoist, in "stored" position, is visible
on the roof of the protective cage. The electric winch is above the hoist; the
cylinder under the winch is the hydraulic fluid reservoir. The hydraulic hoses,
behind the protective cage, are of correct length to allow the holst to fully
extend for transfers. The ladder stored on the back of the machine has been
designed and constructed on the farm by a friend of the family. .It is used by {
an assistant for transfers.
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There are two main features wﬁ} make 'the machine suitable for modification:
' » c o
e The propulsion is by hydraulfic motors with t : p powered' by a
regular internal combustion motor. This combg{Bation can develop
considerable power at low speed and does .uu: lmploy a conventional
transmission or a clutch. P

e The steering is not, as on standard tractars, performed by turning

a set of wheels, but by speeding up, s down, stopping or re-~
versing the left or right hand pair of yhééls to cause "skidding"
to one side or the other. The complet ntrol of the machine's

movements can thus be accomplished via tfo levers with NEUTRAL,
FORWARD and REVERSE positions.

The modified machine is operated via sevﬁﬂ:een switches located in two -elbow
brackets. The functions are allocated f(fOll&s*
e Two switches start the motor (bot:h oﬂ_ihem must be depressed

simultaneously).

e Two switches stop the motor (depresging'. any one of them if suf-
ficient). : - '

. .*, ]
e Two switches are used for THROTTEE Q*Q and THROTTLE CLOSE.

e Two switches operate BRAKE ON andﬂRAKE OFF. ‘f

b

e Two switches control ARM UP and ARM DOWN functiom-
- € )

o
o Two more switches are used for BUChIL U; Wm‘ DOWN .
: v . g

e Two switches on either side control that
and speed. : .

s )vheels direc tion

e The last switch operates a siren provided for potential emergency
situations.

.

Hoikt Car O
The hoist represents almost h k f«a'ae overall effort. It was essential
for easy and dependable transfer ; ﬁ‘uer from the wheelchair into the driver's
seat and back. U -
e .
It had to be compact enough fo;wstorage on top of the protective cage;
extended, it had to reach from the mfddle of the driver's seat beyond the middle
of the bucket where the wheelchair would be located. Although to a great extent
hydraulically-powered, it does not share the machine's hydraulic circuit. To
ensure its functioning even in case of failure of the machine's main motor, the
hoist has its own, battery-pqowered hydraulic pump as well as an independent winch.

Project Rationale - :",‘

When the project was in its proposal state, the two most commonly asked
\llest:ions were: -

"Is it possible to modify the mdhine successfully?" and
"Will the results justify the cost?"

(Y

. The first quest:ion has been answered. The second 1s still being asked and
Bas been asked at” this meetipg. I would like to present here several thoughts
which may contribute to finding the answer.

.

¥
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Figures 3 and 4. A working sequence from Mr. Hofford's daily activities. The
manure spreader is, at the present, emptied periodically by a member of the
family. Mr. Hofford is impatient with the delays and would like to be able to
perform that operatioﬁ, too, by himself.

166 .
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v Universality of the System

-
U,

) We are convinced, as I will show later, that the project is easily justifi-

‘able even for an isolated case of one person needing a specialized machine. But

this is not the case here. The system was developed with univefsality very much
~.in mind. It can be used, with minor modifications, by persons with a wide range

of disabilities; it is unlikely that a person more disabled than Mr. Hofford would

contemplate employment in this field and for all others it would be easier to

use the system than for Mr. Hofford. ~

The modification is also suitable for a wide range of machines. Most types
of loaders, of all sizes, can be modified; other machines, such as bulldozers,
would accept the system and could be made available to disabled operators. Con-
sequently, the application of the system is not limited to farming only. Other
areas such as the construction industry, excavating and material handling in

.-general are equally well-suited for the use of modified machines.
e

As I already mentioned, Mr. Hofford's machine can be controlled not only
directly from the driver's seat, but also remotely, via a cable, from a control
panel outside the machine. With this remote control capability the system has
further potential applications in dangerous environments, such as in demolition
work and in inexpensive machifnes for use in police and army applications.

Farm Application: Special Appeal

.1 have to admit that we are biased in favor of farmers. Despite the gen-
erally-harder conditions for a disabled person living on a farm in comparison
with his counterpart in the ¢ity, the disabled farmer is generally less bitter
about his plight and very often continues working, ignoring his disability,
without the benefit of any aid at all. When we investigated a report ‘of a trac-
tor modification for a farmer in our area, we found that it consisted of a rope
with which the farmer tied himself to the seat of a garden tractor. He then
performed odd jobs around his property.

Nd
Very little indeed has been done for disabled farmers. They are not a
noisy group and do not demand attention. In most cases they do not even know
what rehabilitation engineering could do for them.

Mr. Hofford had to wait for several years to receive his machine and his
situation is not atypical. Disabled farmers are forced into idleness where,
with an appropriate aid, they would be capable of significant contributions. It
is especially disturbing cofisidering the fact that farming is, in many ways, so
uniquely suited for placement of disabled employees. Threat of unemployment is
not as significant on a family farm as it is in a big industrial complex. A per-
son is not displaced from his familiar environment; he works "at home,' continu-
ing to do what he liked to do before he became disabled or what his family has
been doing. He enjoys the support and understanding of his closest friends and
is contributing to the family effort. The hours are flexible and so is the
sequence of work. Modification of the working environment is easier in the in-
formal environment of the farm than in the more rigidly structured industrial
plant. The work is more individual and the worker is not part of a strictly
timed effort of a team, such as with an industrial assembly line.

Farm Application: Influence on the Project and Employment Considerations

When attempting to place a handicapped person we first try to locate a
potential employer. Then comes the effort to modify the working tools and the
workplace, if it is necessary.

v

This was our first opportunity to work with a highly motivated disabled
person who already had an "employer'--his own family, parents, relatives and,
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as it turned out, his neighbors, ‘near and far. What did it mean. for us, who
involved in fund raising, design, construction, instruction and all other aspe
of this work?: ’

One very obvious effect was Mr. Hofford's full concentration on the project.
When we started, not many people‘believed that we would succeed; they doubted
that the machine could be modified, questioned Mr. Hofford's ability to control
the machine and work with it consistently for several hours a day, as was his
goal. We could not guarantee the success ourselves and were not pretending we
could. At the same time everybody realized that Mr. Hofford's intensive coopera-
tion was essential. Mr. Hofford's "employer" not only believed that the project
would be successful, but committed himself fully with his representation at
meetings, invgstment into the machine and modifications on the farm.

We had an "employer".and the "employee" attending every meeting together
from the very beginning; they were present when we were preparing the outline, of
the project; and could point out potential problems (such as, for éxéhp;e, turning
radiu€ of the machine in the confined space of a barn) and potential sdlmtions
(rerouting the traffic in the barn or widening certain portions of the walks) .

We have benefited from this exchange of ideas. 'The employer, on the other
hand, could see the progress of the project and knew in every stage of the work
what the emploYee would be able to d%”and could plan his operation accordingly.
Everything was regdy on the farm when we wanted to test the machine. Mr. Hofford

‘had systematic work prepared immediately after he finished his training period.

We recognized this ‘combination of factors when Mr. Hof ford approached. us

and our subsequent experience confirmed that the decision to accept the project

was the right one. Mr. Hofford helped us to develop a system which will help _ _

‘many others; he was an inspiration to all involved, from the very start’ to the

present, when he is @sing his machine on an everyday basis.
. 2
Return .on the Investment

4 .

. During the past ten years the workers in Rehabilitation Engineering have
invested much time convincing the granting agencies, general public, including
the disabled population, that it is not unreasonable to spend a few hundred
dollars on an aid which would make it possible for a two-hundred-dollars-per-day
patient to leave the hospital and live in his/her own house.

Dufing those ten §ears the disabled population has matured from simple on/’
off aids to more powerful ones and, eventually, to aids which will help them
work. The aids are becoming much more complicated and with it comes a require-
ment for more funds. The discussions now are about the wisdom of spending
seyeral thousand dollars on a project. -

The first thing to-realize, before considering the appropriateness of
supporting the project, is that not all the aids have the same impact on the
recipient and will not provide the same 'return on 1nVestment." There is a basic
difference between the aid which is used mainly for entertainment (remote control
operation of a television set) and an aid which will reintroduce the user into
the work force. :

We must consider several factors before‘arriving at a figure which would be
a monetary limit for a particular project. How much money have we already spent
on education and professional training of the person?. How much would we spend
if during his/her projected life~span he/she remained inactive? How great a
portion of the overall sum is to be spent on the purchase of equipment (in our
case the loader) which would have to be purchased even for an able~bodied employee
to work with? How much money is typically spent for such equipment per able-
bodied employee for a comparable position? How much money would we be willing

. A
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to spend for the retraining of a person whose original trade is no longer in
demand--an accfdent of a sott in the 1life of that person?

I will not, intentionally, present our budget. It would only be representa-
tive of our own conditions, our own project, our abilities and limitations. I
.will, instead, urge anybody connected with planning a project like this to con-
sider carefully the criteria outlined above before deciding how much money they
would like to commit to the particular work and to the particular user.

4

Conclusion

-We have developed a modification system for a disabled farmer to use with
his skid lbader. The system is universal in terms of disabilities of its users
and the machines to be modified. 1§ was a unique ekperience to work with a farmer;
we feel more should be done for farmers in general. :

There were some doubts about how much money is appropriate to spend for such
a project. I have attempted, in thgs communication, to explain some aspects of
our thinking about this question. It is important to realize that modifications
like this make it possible for disabled people not only to move around, but to
work--for their own benefit, for the benefit of their families and -society as a\\
whole. There is no specific amount of money which should not be exceeded in
attempting the modification; each case should be considered separately, taking
into account possible benefits and realizing that much would be done-for an able-
bodied person if he/she was to accept the job for which the modification is
intended. :

We are grateful for the opportunity to be associated with the project and -
would %e happy to be involved in a similar way in the future.
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The Development, of a Workplace for a Visually =~

Impaired Information Specialist-Onb €ase 4 ‘

At the University of Wisconsin~Madison, the challenge of providing persons

with disabilities equal access to higher education is taken most seriously. In |

addition to such standard accommodations. as ramps, modified curbs, Braille-labeled

elevators, and altered restrooms; information concerning their temporary or perma-

nent disabilities is collected from students on their registration forms, and our

McBurney Resource Center for Persons with Disabilities attempts to medt their N

< 'variOus needs. At the McBurney Center,” available services include advance Time-
' table and textbook information, registration assistance or proxies, parking and
‘ transportation arrangements, housing information and assistance, wheelchair
attendants, readers, library services, modified forms of information (Braille v
tape, large print, etc.) use or rental of such equipment as tape recorders, audi-
tory calculators, etc., keys to buildings and elevators, and alternative testing";;‘f'
and evaluation arrangements. In addition, our Campus Assistance Center offers a -
DIAL information Bervice which is a télephone audio tape library available 24
hours per day on subjects of interest to students including registration-and
records, services for disabled students. Each semester's Timetable makes refer-
ence to' these sBurces of assistance for disabled students, list¢ the campus
buildings which are not accessible to wheelchairs, and quojes the campus policy
. statement that "a’student with a disability may request a ¢hange ip classroom
location if a particular course is pecessaty for-a "general and/or”major'reqhire-_
ment." +And our Memorial Library has set aside roogs. for the use of such special-
ized equipment as the Optacon, auditory calculators, and tape rqurdeqs. : : «
. . . o < 5 _." . u. . .
This very commitment, however, poses an obvious problem: the more success-—:
ful we are in educating persons with disabilitiés, the ‘more pressure we-are and '
will be under as a society to find them the émployment for which they, are prepared. »
. s ‘ ad Y e
wur case study in employing the visually-impaired as Informatiom Spégiélfsfs -
toof¥flace in- the University's Office of the Registrdt which 1is housed in the -
" A.WW¥Paterson Building located on the east end of the‘qQampus. ‘Our effor;s came *
about as a direct result of the presumed relationship betwgen fucation” and .
employability. It was in 1968 that a middle-aged blind man who had earned beth’ T
‘baccalaureate and masters degrees at another institution in-Wisconsin ffnally,
out of desperation, sat in on the Governor's Capitol office doorstep urgil he - .
received some assistance in.finding employment. One of Madison's daily-newspape%s.
» picked up the story and gave it a good deal of coverage which includgg criticism 7 ¥

of state govérnment and the universities -for assisting in his man's %ducat¥on, '
but ;hén not - finding him gainful employment. As-a result, this gentleman became
first a Veteran's counselor and, subsequently, in 1973, was hired as am Informa-
tion Specialist at.the Registrar's Information Desk in the lobby of the Petersown ¢
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Prior to and since 1973, workplace adjustments have b ‘nlmade for the sake
of cmploymcs with temporary disabilities or disablint diseasgs, and the Regis-
trar's Office had previously emplovcd a, person who was semi-paraplegic for whom
some minor long-term adjustments were necessary.- But not until 1973 did we pur-
posefully set out to modify a- position description of long standing within our
office.with the intention of emphqygng a person-with a spccific disability

.

Hired on the basis of his knowledge of the University, his phenomenal memory,
and his ability to make notes for' himself With a _Braille typewriter or-a stylus
and slate, there were nevertheless many unknowns and seeming risks involved jin
the employmtnt of our initial blind Information Spec1alist When he died late,
last year, he and:the Registrar's Office had undergoné seven years of trial and

i error which resulted in a position tailor-made for a visually-impaired individual.
An? this is the‘position Randy Black assumed early in 1981:
, : Rope : 4
o FACULTY/ACADEMIC POSITION DESCRIPTION
TITLE: SPECIALIST -~ INFORMATION
STATUS: ACADEMIC STAFF '’

Function : _.f ) Y

The incumbermrt is respons1ble for the day-to-day management of the Registrar s
‘Information Desk including but not limited to the supervision of the Information
Désk, the maintenance of st0cks, and the over51ght of the release of. qtudent
lnformatlon according, to policy. Cs

-

Principol Activities’

In Carrying out this function, the 1ncumbent is respons1ble for the following
activities: -

e Hire train, schedule and. supervise the personnel employed in the
Information Booth (l clagsified, 3-5 students)

& Maintain supplies of Timetables, school and cqllege bulletins,
®rochures, campus maps, forms, etc., for distribugion to students
and the public. : : : "

' & Ensure compliance with policiés governing the release and/or with-

‘holding of student 1nformat10n

e Serve as’ thealbc, Lelephone inquiries and ‘the proper transfer
of .calls to a%n;oﬁq§§te sectlons or offices.

i . .

e Oversee the prou.sio of address, phone number, and next-of- kiw
information chamnges for students together with address auditg of,
the student data base.

e Have working knoéwledge of Grades I'and 11 Braille and moderate
typing ability by means of which to operate. Braille -output computer

terminal .
”

]
~

e Oversee the.validation of identification cards for students who!
, register late.
e Participate in the decision making, coordination and review func-
tions of the Assistant Registrar's staff. n
. 4 : - ’ ~
e Porform such other tasks as Jmay beé assigned by the Assistant
Registrar or Registrar
R
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Lt ormat fon i Bratlle).  We desipned Yhe SBRA transaction to provide onlv the
cndent data futormation which we are albowed to plve out to the public under
the provision. ot the 1974 Family BEducation Riphts and Privacv Act poverning
Heeesn Lo oand contident tality ot student records.  Thus the SBRA transaction
could serve the dual porgose ot providing the public intormation avallable on
Ltudents o anvene on campus who s ocleared for CRT access as well as being a
proper by tormatted primary ingutry transaction tor the Braflle-output terminal.

We o ate happy to teport that SBRA has tound usagin both modes.

Access to :{M}\‘z\jir; pafned by either the/student's name (lagy name, comma,

clus tirst pame) ov the 10-dipit stadent 1D number.  The tollowing fnformation

then available throuh SBRA:  name, campus address, campus ;{’hom- number, per-
canent home address, major, bivth date, classitication and vear ‘at this Univer-
Sity, matriculation date (semester/vear tivst repistered), semester/vear last
Pepistered, number ot credits carned toward a depree (or degree credits), credits
{n proaress, the last educational institotion the student attended, and the last
deyree earned and date granted trom this Universitv.,  All of this information
can levaliy be piven out to anvone who requests 1t UNLESS the student has filted
L "withheld" torm with the Repistrar’s Oftice which restricts access to that
atindent " intormation te University personnel only.  One unusual feature of this
ftndvers ity s imp lementat fon ot the privacy lepislation 15 that the student can
pich and Choose which intormation s/he wishes to withhold, as in the following
cxamp bes !

SMITH, JOHN
- NMOOSMUTH, JJOHN JAY
SCA 239 N OSHERMAN NO

MADLSON WL #53704
acp #241-2759 .
SHA 322 S SHERMAN NO 10 .
MADISON WI T#S3704 . .
; M) ENGLISH .
BD #12-27-57 S
SCLUNS #9 : -

MD #1777

LAST REG #182

DEG CRS #1722 ) '

SCRS 1IN PROG #06

LAST D INST ATTENDED. |
ENIVERSITY OF WISCONSIN-WHITEWATER

LAST DEGREE EARNED AND DATE GRANTED
BS-EDUCAT LON #12-22-80

In this example, the student has withheld only part of his public informa-
tionwg viz., his campus and home addresses, phone number, classification and vear
at r*v Imiversitv, and aumber of credits -in progress. The "$" sign before these
{tems ihdicates to the operator that they have been withheld and are not to be
reloased.  The "S$" sign is an arbitrarily selected visual substitution for the
Braille svmbol we use. Thus, by early 1981, we had the LED-15 installed and the
tirst transaction in use. (

The: other transaction we use with the LEDS15 is the STNM (Student Name
Lookup) transaction mentioned earlier. People requesting student information
often wive us inaccurate spellings of names, informal first .names, or nicknames.
Access th%uugh>5TNM requires a correct spoliing of the last name and the first
one or two letters of the first name. If a name is unavailable through SBRA,
STNM is used as a double check to be sure that the student is not on the file
under a sltightly ditferent nime. STNM .also helps in those rare instances where
two students have exactly the same first, middle, and last names. Then the only
wayv to be certain that we are dealing with. the proper individual is to have the
student's ID number. STNM provides some additional ?ut non-public information
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such as the 1D number, sex, and marital status of students which is helpful in
such cases.

'Gﬁile }he LED-15 'Bratlle-embossing computer terminal is certainly the single
most significant and costly adaptation made to the Registrar's Information Desk
as a work station for the wvisually-impaired, neither it mor the minor modifica~
tions mentioned at the outset were the only means we discovered for this purpose.

As for sighted empldyees, it is very helpful to have cabinets and file
drawers labeled as to their contents. To do this, we use a BTW400 Scotch 3M
Braille Dymo Labeler. 1t is available through the American Foundation for the
Blind catalog and 1t costs about $40. While it can use 3/8-inch tape, we prefer
the 1/2-inch dymo tape because we find it much easier to read. While we were at
it, we dlbO labeled the vending machines in our canteen room.

WL;h the labeling completed, the next project was the production of réfer-

4OHLC:&OP[LS of all the inter-office policy brochures. This aspect of the modifi-

Lation .process required reading on tape various printed materials and then putting
ok fnto Braille form. The machine we purchased for this purpose is the Perkins

:,{ iﬂle writer, manufactured by the Howe Press of Watertown, Massachusetts, and
o8

,Jdpproximdtely $300.

The writing of Braille is based on a six-dot cell. Depending on the dot

“cuigbination used and the context of the material being read, you can write any+

Lhiny from A-Z, and everything in between if you know the Braille code. Braille

“writers are being produced today which use a typewriter keyboard set-up instead

of using only the six keys of the Perkins Braille Writer. This could eventually
end the need for those wishing to learn how to write Braille to learn a difficult
Braille cgde. If s/he knew how to type, a person using one of the new Braille
typewritezs could very easily put such material into Braille form. The keyboard
for our LED-15 Braille embosser utilizes just such a keyboard.

As supervisor of the Information Desk, Mr. Black is required to attend weekly
staff meetings. For the purpose of taking notes, he makes use of a "slate and
stylus.” The slate can be either metal or plastic. We prefer the metal ones.

Each slate has four lines on it and each line has a series of what are called
"cells" in which, using a stylus  with a plastic or wooden top and a metal spike,
any of the Braille characters can be "written.”

While the slate operates like the Braille Writer, there are two important
differences. First, with the Braille Writer, you can push all of the dots for
each letter you wish to write at once. With the slate, you punch each dot for
each letter individually. This is a much slower but a much quieter process,
which is why it is used for taking meeting notes. The other difference is that
the dot positions on the Braille Writer are exactly opposite when writing on the
slate. On the Braille writer dots 1, 2 and 3 are on the left side and dots 4% 5
and 6 are on the right. When using the slate, those positions are reversed.

.

On the telephone which the blind Information Specialist most often uses, we
have installed a little devicé called a "sound barrier." It is available from
Grant Electronics in Madison, Wisconsin for $8-95:w Goodrich Products makes the
device. While the modified telephone bells mentioned.earlier tell us which line
is ringing, they do not tell us which lines are in use when we wish to make a
telephone call. Pushing the barrier button to the left cuts off the telephone
transmitter. If we then pick up a line that is in usey all that the parties will
hear is a soft click which will not disrupt their telephone conversation. 1In fact
most people will not even hear the click.

Another piece of equipment which we use when we need to record something off

a telephone is a '"telephone pick-up totl. At least two kinds of coils are avall—
able. The one most commonly.seen is a suction cup device sold through Radio Shack.

¥
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for around $2.00. The second type which we prefer goes around the earpiece like_
a ring. Unfortunately {t is much harder to(get, but it is available through
Grant Electronics for a cost of around $4.00. We prefer it because it provides
much better sound quality when compared with the suction cup. While we do not’
use the pick-up coil a great deal, it has come in handy when we have needed to
take a good deal of information from ‘someone ovet the telephome.in a short period
of time. ", ’ -’

¥

These modifications and devices allow Mr. ‘Black to function effectively as
the supervisor of the Registrar's Information ek. They do not, however, allow
him to do the exact same job that his émployees o, For example, when he receives
address changes from students, he cannot yet er tbem onto the data base. f&he
transaction is nof;yet available for formattire\% -caffons on the LED-15 computer
terminal which he uses. Similarly, he ig unable’ validate student ID cards
inasmuch as he cannot yet access the transaction which would tell him whether or
not students' ‘Fees are paid. These are some of the modifications we foresee for
the future. : @ :

From our experience, however,,wé have learned tﬁat'adapting the workplace
for persons with disabilities is not an exact sc&ence. In adapting this one
position for the visually-impaired, the mafly decisions we have faced indicate -
that it might have been done in many different ways. A Braille-embossing computer
terminal is at the center of our operation, for ingpance, hut some visually-
impaired persons read large print rather than Braﬁi@g, or can only use an
auditory-output device, becauSe they do %gf read Braille. N

Moreover, while there are various technological developments to meef cer- .
tain needs, the delivery systems for such developments to the disabled ué%rs must
be improved. It takes much too long for many such devices to be delivered and
installed once they are ordered, and they are most often not ordéred until there
is a demonstrated need. 'In the meantime,eboth the disabled i?er and his/her
employer are frustr.ated. ' N

. LA L. !

Finally, while we have described in some det®}l our use of a Braille-
embossing computer terminal, we grish to p&Int out “that most of the other modifi-
catiens made to thg Registrar's Inforhation Desk at the University of Wisconsin-
Madison were adaptations of materials at hand or relatively inexpensive additions.
All of our telephone modiffcations and devices' for instance, are very inexpen-
sive; the Braille Writer costs lgss than an_electric typewriter; and the tape
recorder, notebooks,,K file olders, and such of the paper are standard office
supplies. It is simply not true that modifying a work-site for a person with a
disability ist always expensive. It may only require some creative though and
som? affirmative acgion in the best sense af those words.

. « This in no way denigrates the need for, and role of, technological advances
for disabled perBons. Employing well-educated disabled people at the level to .
which they are prepared will be at least as great if not a greater challenge than
that of access to the preparation in the days ahead. As access to education in-
creases, in no small part due to technological advances, the well-educated dis-
nbled person will be equipped to handle the work-related tasks of his or her
able-bodied counterparts only by means of more ecohomically justifiable techno-
logical modifications and advances. With more educated disabled people in our
sociqﬁy, the need for such technology can only increase.
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Triformitions Braille Terminal
Triformation Systems, Inc.
5 3132 S.E. Jay Street -
Stuart, FL 33494 , o ’ .
(305) 283-4817 ’ ST

quver;ity of Wiscons$in-Madison Installation

Technical Information: o -

" Thomas J. Scott, Technical Support Specialist
Administrative Data Processing .
University of Wisconsin-Madison
3169 Computer Science and Statistics Building
1210 W. Dayton Street \
Madison, WI 53706
(608) 263-1774

Users:-
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Herbert D. Evert, Assistant.Registrs :
. Randy'G. Black, Information Specialis
Office! of .the Registrar
University of Wisconsin-Madison
121 A.Y. Peterson Building
750 University Avenue
Madisor, WI 53706
o ' (6Q8);362-3712 0

SAGEM Brailfe Terminal
Telesensoty Systems, Inc. ; \
3408 Hillwiew,Avenue . Vo
Palo Alto, CA- 94304 ’
(alS) 493-2626

University of Wisconsin-Madigon Installatidh"'l'

Prof . Edouard J. Des?utelégﬁbept.Aof Computer'Sciéhééé' .

University of Wiscofflsin-Madison - . R '“ . )
2207C Computer Science .af ?StaEisgicanu}lding o |
1210 W. Dayton Street -. = = ' .w 0 TS o de B
son, WI 53706 S ' S ' n
262-0620 or 262-1204.3% & f e .,
. . ’ N ;“‘;ﬂ ‘ . :-.), ' .
Perkins Brailler Py b ! ”t;
The Howe Press R ‘e
Perkids' School for,
Watertown, MA 021k
g .
Scotch Model BTW4ED S
Labeler Manufactur b
Contact: American 5

15 West .18th Street &
_ New York,"NY 10011
- {(212) 620-2000
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~ Jack M. East

Barrier Free Office Design

A major problem area in the business of finding employment and utilizing
technology for and with disabled persons is the development and implementation .
of concrete action plans. Unfortunately, in private enterprise, employers often
give 1lip service without planning specific implementation strategies. It is this
author's hope that all conference participants will return to their communities
with specific action plans concerning the utilization of technology and the
development of jobs for the disabled.

A recently disabled person goes through stages of treatment which may be
termed 'steps of rehabilitation to employment." Initially, the medical condition
of the person is the primary concern. Then‘the individual receives physical,
psychological, occupational, and recreation therapy, and finally vocational
training or retraining takes place. The vocational aspect of the disabled indi-
vidual is the area which will now be addressed.

A tendency across the nation today is to train or retrain individuals for
outdated job markets. Each year millions of dollars are spent in the area of
vocational rehabilitation; uhfortunately, this training does not keep pace with
the changing trends of current job markets. Job development.programs, in every
state and community should be developed to provide current information to
employers and disabled’ individuals. An active information system has the poten-
tial to link disabled individuals with job opportunities in areas of need. The
implementation of information systems throughout the nation would greatly enhance
the organization and accessibility of job information, while providing a linkage
from employer to employee to job.

The American Amputee Foundation is a private organization which is not
dependent on state or federal funds. Since 1975 this organization has slowly
but successfully established funding sources despite the fact that the competition
‘for dollars has become increasingly tighter. The:work of this foundation Includes
innovations in the areas of bio-medical engineering and myo-electrically controlled
limbs. . The foundation works with spinal cord injured, as-well as in the preventive
‘area of. amputation. Additionally, this organization operates a diabetic foot-care
clinic and a head and stroke clinic.

Threefyeatsiagqﬁthe American Amputee Foundation sponsored a series of semi-
nars on employmerit of handicapped people throughout the state of Arkansas.
Geared to some seven hundred businessmen, these seminars were aimed at educating .
private industries about the laws governing .employment of handicapped persons
and the availability of job tax credits. These seminars revealed the fact that
14 ’ .
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most of the businessmen in the state were not aware of lawd.concerning access for
handicapped persons. There i{s a strong need for workshops of this nature to edu-

cate businessnien about existing laws which govern employment of the handicapped.

Placing a handicapped individual into private inddstryidnvolves many impor-
tant considerations. These include the expenditure of ext!g time, énergy, and
money. To insure successful placement, a concerted gffort must.h&-g@ken to follow
thesemployee's adjustment. Sensitive intervention.gg’the part & the job counselor
is a critical factor. First, the physical space muB¥ be considered and evaluated.
Some modifications which assist disabled 1nd1v1dua§ at the job site include TTYs
for the hearing impaired, wheelchair ramps, accessible restgfooms and water foun-
tains, lowered elevator buttons, and audible and visible aﬁ systems. But the
role of the placement counselor goes far beyond physical-acfess issues. Even
more important than:the physical adjustment is the importance of building a suc-
cessful relationship between the handicapped individual and his/her employer.

The placement counselor has the important responsibility of helping to facilitate
a good working relationship between the disabled employee and ,his/her employer.
Successful intervention.can result in positive attitude changes and can impact

on the employer's future relations with other disabled employees.

, Our office has success$?11y accommodated a disabled employee. Steve Little,
a former All-American football player who is now-a quadraplegié; works with us
as a public relations manager. Currently, we are fundraising to Sponsor a wheel-
chair basketball team, the Rollin' Razorbacks, which is one of 285 semi-profes-
sional ball teams in the United States. Our budget is $7,000, including trans-
portation and housing for a l5-member team. We have set up an in-house telephone
room for marketing purposes, and Steye works with us in our continuous fundraising
efforts.

With appropriate work-place modifications, Steve is able to accomplish tele-
phone sales and marketing. A speakerphone, donated by Southwestern Bell Tele-
phone's STAT group, a community action group within the telephone company, enables
Steve to place calls easily. Steve also is 4ssisted by a handicapped assistance
credit card which allows the operator to place all calls for him. A career in
brokerage appears feasible for Steve. ‘

Many modifications were made to accommodate Steve in the working environment.
One fairly inexpensive modification which we accomplished was a simple working
ledge which allows comfortable access for Steve'q wheelchair. Additional adapta-
tions were also completed to accommodate Steve's rifht hand, which is operated
by an electrically-controlled splint which opens and shuts his hand. Therefore,
the right portion Jf the working ledge is higher than the left side. A special
work bench rructed using two-by-fours, a plywood cover or ledge, and a

Tape recoNding equipment and telecommunication devices can be purchased from
companies that specialize in environmental control Systems for the handicapped,
or can be purchased inexpensively from localsRadio ShacK'stores. For example,

a gooseneck speakerphone can be purchased for about . 00. Contributions from

Bell S¥ystem can help %o defray costs. Thé% Southwes Prn Bely STAT group not only

donated the speakerphone, but also contributed the installatifin and service

charges for the unit for one-year. . . ’ . ‘ ‘ s
b, o

Our office modifjtations were inexpensive and ¢." ;to accomplish by an in-
house maintenance group. Soundproofing was necessary‘aué to the speakerphone.
This process was accomplished very simply by using carpet remnants d plywood.
When bolted to the wall, triangular framed carpet remfants do an excéllent job
of soundproofing. ‘This project cost less than $30.00. . :

Other inexpensive modifications on the job site can substitute for more
costly ones. While completing an evaluation of a building, one building manager

r
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stated that he did not have the funds to modify a water fountain. A creative and
inexpensive solution was achieved by installing a cup dispenser near the existing
fountain in reach of a wheelchair. The costly expense of plumbing alterations
were avoided and a workable solution was reached quickly. Furthermore, the
employer was readily compliant to the recommendations and later provided acces-
sible parking and made large printed material available for a Visually—impaired
emp loyee. ' : s

According to statistics we have over 35 million handicapped individuals in
the United States today. Of those 35 million, 52% are still unemployed. The
question is, why? We have the technology and we have specialists working in
vocational rehabilitation and employment security. However, private enterprise
is the critical area. Employers must realize that they can accommodate handi-

,capped individuals and benefit from their services. Modificatlons can be made

if the effort is taken. , Employers who have successfully accommodated disabled:
employees must share their experiences with others. If an employer is willing-
to be creative and put forth effort, then successful accommodations can be achieved.

»
Questions and Answers . .o

v

How do you raise your money? How large is your yearly budget and how do you use it?
Our telephone room is one method of fundraising. Due to the fact that Arkansas
people are very strong football fans, we have begun marketing and manufacturing
20-30 items that deal.with the Razorbacks and we sell these items at booths and

at football games. We also run public service announcements which help our mar-
keting efforts. This phase of our project has been very successful. We turn .
this money back into project expenses and have been able to purchase two acces-
sible buses. We provide ,[free, around-the-clock transportation to.the clients of

the Arkansas Rehabilitation Institute. This year one of the buses will be leased

to an independent cab driver, and this will create another source of revenue.

Qow do you get people to buy the items to support your program?

I think you have to be from Arkansas to appreciate what football fans are really
like in this state. We didn't have to dream up a real great pitch in order to
sell our merchandise once it was exposed to the public. The merchandise is good
quality, and I think that-makes a difference.

How large is the association? Do you have a rehabilitation center of your own?-

We do not operate our own center but we are affiliated with an existing rehabili-
tation institute. We are implementing services to orthopedically-impaired indi-
viduals through the rehabilitation institute.

Could you comment more on your budget?

We operate with two different budgets. The American Amputee Foundation has its
own budget. Additionally, we augment services to the Baptist Medical, a private
rehabilitation agency which, in turn, has its own operating budget and we lease
space from the Arkansas Rehabilitation Institute. -

How successful have your efforts been to raise moﬁgy for the Rollin' Razorbacks?

This has been a very rewarding project, both financially and attitudinally. 1In
the last three months, Steve has been able to generate almost $45,000 for their
budget and the football season has just started. That will give you some idea

of what is possible. By the use of telephone marketing, and with a very positive
presentation, programs can survive without the government dollar.

181



O

ERIC

Aruitoxt provided by Eic:

Don R. Warren

Innovations in Adaptive 'Equipment_ and Job
Site Modifications , :

»

It is good to be with you this afternoon to share some of the concepts that
have been developed over the past four years in Wisconsin for the state agency
of the Division of Vocational Rehabilitation.

The rehabilitation engineering component in the state agency is relatively
new and came out of an innovation and expansion grant from the federal govern-
ment that mapdated that we start serving the more severely disabled clients by
finding ways to modify the job structure so that they can adequately do the job.
Not only adequately do the job, but do the job in an equivalent fashion as an
ab bodied individual and in a- cost-effective abproach.

This has many facets to it. Obvidusly it's not a simple process and many
times involves the work of a lot of disciplines: the medical personnel from the
hospital-—the occupational physical therapists; the nursing staff; and the physi-
cians along with the rehabilitation engineers.

- Rehab englneers are kind of a strange breed in and of themselves. What is
a rehab engineer? Even the rehab engineers have a hard time answering that, but
often it's an individual who has come through a multiple of disciplines--in my
case, neurophysiology and neurosurgery--with engineering counterparts. Of ten we
see people in rehabilitation engineering who've come through the engineering
components, then come into the medical service delivery model and work through
occupational therapy/physical therapy, (OT/PT), nursing or one of the allied
health areas. '

The important point here is that the service delivery of this process—-the
rehabilitation engineering process—-is a multidisciplinary process. It requires
all these facets to provide the best solution. Often the best solution 1s the
simplest solution, but what looks to be simple is often very complex to make.
This is kind of a diabolic situation, but we find that in order to keep things
simple they have to be very complex in the design aspects. The simpler the
process, the better the device will work in the long run. We find that if you
build a very complex system it requires more maintenance. It requires more pre-
ventive maintenance, and it requires more time to train the individual to use

4t. So we use the old principle that many of "you may have been familiar with

back during the war. ™"Kiss" was written across all the drafting rooms in the

Navy. It means "kéep it simple, stupid." So the simpler it can be, often the
more effective it can be, arfd it enhances the whole process and keeps 1it’ less

expensive. .

v
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If we can go into a job site and just look at the job site and find an
environment where we can place a person with a disability, that's the best
approach. If we can just train the person to operate within that environment -,
it doesn't cost us afything; all we have to do is train the individual to work
in that environment. Often those environments are difficult to identify,
expecially from an employer's standpoint. :

Of ten we come into situationb where people don't appreciate or even know
what some of. the disabilities are. I was recently in a paper mill up north in
Wisconsin where they're grinding up logs making paper pulp. We were taken to
this door and given car plugs to wear; then they gave us glasses to protect our
eyes. We went in one more door and ran into a foyer area where they gave us a

headset-to put on over the ear plugs. They opened the next door and we were ..

observing the process of debarking logs and grinding them into small chips where
they're subsequently dissolved and made intopaper. Up on a gantry overhedd
there were several employees who were kind of surprised by our appearance, and
started nudging each other and pointing. They thought we were the inspectors.
We were just there to look at job sites for the state, basically, and all of a
sudden this signage went on that we weren't familiar with.

zihétood there and watched them work for a while; their main job was to
orie the logs as they came out of this big washing machine that rolls the bark
off and lines them up properly to hit the grinder. The noise intensity was so
great in that room that one could scream and never be heard. .Your body would
shake and your eyes would water just from the percussion on your system. We
were glad to get out'of there obviously, and on the way out after we'd disarmed
ourselves of the protective garments, we asked them if they'd ever thought about
hiring a person with a hearing disability in that environment. And .the guy sort
of 'stopped and shook his head and said, "Well, is that a disability?"

Here they were trying to meet a quota. This was back in the days of 504
imp lementation and there was a certain number of -equal opportunity people around
monitoring government contracts, and ;Hey hadn't realized that there was a site
where they could have a disabled person Very easily implemented These guys had

their own sign language. There.was nq way you could Kear yourself even think in-

that room, and they had developed their own signage which was not the typical
sign system. So this would be an example of a very simple modification.

We got into all kinds of modifications as a resulty,of the agencies asking
us to assist them; everything from computer terminal modifications to modifying
dairy barns so that the disabled quadriplegic or paraplegic could milk 95 dairy
cows twice a day, or modifying tractors for quadriplegic operations, or modify-
ing vans and automotive equipment for disabled individuals in all degrees to
operate safely.

The gamut of expertise >that's required of the rehabilitation engineer is
quite extensive, therefore one has to have on staff people who are comfortable
working with dairy cows on one hand and capacitors, resistors and transistors on
the other hand. So you need a rather wide cross section of expertise to work in
that field. ‘ '

. 3 :0f ten we find that the job of the rehabilitation engineer is just that of
‘defining the need. After all of you bring your ideas in of what you want the

client or patient to be able to do and it's resolved .to a final check order in
which we're going to try to accomplish that, someone has to undertake to be the
broker for this implementation process. That broker uswally ends up being a
thetdpist or an engineer who can stand back with the required empathy to observe
the process, have the input and keep it all in order. It's kind of like a gen-
eral contractor to a construction project in doing this rehabilitation process.

)
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Many tlmos that s all that has to be done, once the defini;ion of the- con-
cern s expressed’ and clarified, nature takes its course and things happen.
Often it.takes more Mrompting than that, We were recently involved in a situa-
tion where we had a lady who was an expert one-handed typibt She only had one
limb on her upper extremity,.,and she wag an expert typisr, very, very accurate.
She had worked her way up through the company and was kéeping up with her able-
bodied cohorts when they weye worklng standard electric typewriters. But all’
her able-bodied cohorts were given the opportunity to have a word processol as .
the company evolved and technology presented itself.

Well the computer company that manufacturérs this word processor wasn't
attuned to modifying the keyboard for this-:individual. It is a simple process
of modifying one of the chips in the board such that it can recognize either a
one-handed keyboard or a two-handed keyboard. It simply changes the proflle of
the kevs, a very simple software modification, not even a hardware modification’
The company had. already done some things in regards to the blind population’in "
dealing with their needs of having talking typewrlters They weren't willing to
make these adaptations at that point in time.

After we defined the need very clearly and offered to do it for them with
an dlturndto piece of equipmbnt'that wasn't their brand, we found' thelir position
changed consldcrabl) They bécame very- cooperative and willing to implement the
process, not only for the left-handed person but also-.for the right-handed per-
son. It took, I must say, a conSiderable amount of prompting to get that to
happen, almost to the point of threatening to publish the data in a national
medical journal or a rehabilitation avenue that would make it a more eminent
domain of information and anyone could then emulate their terminal; obviously
they dldn t want that to happen

In that situation we were merely the catalyst to define the need and
express it to the manufacturer of the system so that they then could respond in
an appropriate way and make modifications. Another beautiful example of that is
the things that you '11 see later that the phone company has done in regards to
adapting equiphent for this population. How many years ago was it that if one

. was hard of hearing there was nothing for him, to do to amplify the sound? Auto-

mated dialing is also a rather recent modiflcation, if one were very.spastic{fr
couldn't hit the buttons, one bitton would dial the whole number. Think of the
chances of making » mistake as a cerebral palsied individual tries to hit°®a
toych-tone phone.” What are the chances of a correct dialing if they only have

to hit one button that dials the whole number for them as opposed to having to

hit a seven-digit code? ' . ‘

* y ' ‘ . L .

We've seen these things evolve -for able-bodied folks. These weren't de- )
s1bncd for people with special needs. #These were designed for folks like me who
aren't too bright 1n “the morning and @ghn make those same mistakes on that key-
board in the process of interfacing h 1§ technical environment that ' we have
abou- us. o o / ‘ o
into the markatplace that enhance f#he environment> of able-bodied folks and inad-
vertantly have enhanceg that of disabled population. :These devices were not
designed initiallyvfodgthe disabled population, but rather for the able~bodied
folks. You may be’faf§liar with: the little deyices thatfplug into the wall.
They're called a "homg control ugit" that Sears gells. These are around $l& \}}4//
You plug one of thes into the wall plug your lamp in and from anywhere in th

We "ve béen companles like Sezs & Roebuck ar\@ Radio Shack bring products

‘house if you have the transmitter ‘module, 'you':can hit a button and turn on and

off this lamw It used to be that<t &ost a couple of thousand dollars to.do
this kind of “a modification. Now ‘the “%hole process can be 1mplemented for less
than a couple hundred dollars
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“ 80 these devices were built for those of us too lazy to go turn off and on
the Iip,h!., basically, rather than for the populatlon for wluch they are very
appropriate., _ . . o

Some of the other kinds of devices that we've constructeJ,of late have been
devices that give people the ability.either to go back to work or enhance their
empldyability. One such device could be demonstrated by this dictating machine.
It's a standard Lanier tape deck that has been modified to the extent of unp lug-
,ging its midvophone and plugging in this little black bex. The functlon of this -
lirtle blagk box is to provide the quadriplegic individual who coyldn't work a
microphone button the ability to do dictation like you or I would who can still *
work the microphone button. All those functions have been replaced by switches
up here which are puff controlled. This is a puff technology where .you merely
puff in a tube and,it turns on the tape deck and berforms the functions. ‘The
indicators are on the top with little lights that light up and tell you what -
status you're in. 1If I wish ,to record T puff in" this one, now we're recording,
and I'm talking near the mitrophone, so ¥t's picking me up as if I were talking
into a hand-held mike. This 4s all done by merely breathing into these litcle
holes. Now I tan do this from some- distance; you don't want to sneeze into it
or vou can cause some ‘chaos in ‘the process. 'So this gives the quadriplégic the
ability to do the same kind of d¥ctagion, going in and changing words and sen-
tences, maintaining the art1Cu1at10n of a ﬂand he 1d microphone with a‘low-cost

modification to an off- the shelf product ‘g : g S,
. o . . - .

t

We try ‘to a]days %mdify of f-the-~ shelfl technology rather than going otit and
reinventing a special tape recorder for 'this special population One other
feature that we found 1mportant was the’ ablllty to change - the tape so that by’
adding a little guide one can flip the, tape’qut and cause' it to be changed, the
idea beling that this: gives him a turning tablJe on-which to turn the tape and
replace it. We also can add an addltlonaf tppe to the top and det it slide in.
This gives the individual independence in tHat procegs of d01ng dictation which
sometimes is a very private kind of thing

Another area where we've put together a device was a housing company up in
Wausau that was building prefab houses. They had an employee who.had been there
for several years and wgo wanted to stay, but was going blind with diabetic
retinopathy and could no 'longer read the blueprlnts If he stayed, he had to
find another job. Well, without vision-there areh't too many jobs in the hohs- ¢
ing -industry that one can do. So we went through the plant and identified a JOb
.which”involved measuring the Romex wire-that's used for wiring the outlets and
switches in the house. - If you know electr1c1ans, they're pretty fussy. folks -
about how long those wires are. They don't mind the wires being a little too
long, but they don't want them too short. The contractor, of course, doesn' t
want the wires too long because that copper is llke gold nowadays when it comes
to the price per pound and they don't want it wasted. So the concern was how
could we make the blind individual able to operate 'a device that the able-bodied
folks use by setting a dial to zero and then grinding the wire through it until
they, get the right footage, stopping it, cut&&ng L& off binding it, labeling 1t
and throwing it in a bin.’ )

That was the task that we identified for this individual to do. So, what
we did was take that device and put a shafting coder on the end of it and hooketl *
it to another device that enables the system to speak out the footage as it
winds the footage onto the system. Here again it was a case of taking an off-
the-shelf speaking system out of a calculator. v ‘ L
This device is actually accurate to 4bout one hundredth of a foaqt,. far
more accurate than the gauge that the able-bodied folks are using. We did have
a problem with it though. After it had been in for about three days they said
‘all of gur wires were about a foot too short. We figured it had to be some-
thing that-was ossly wrong, and sure enough we found the problem. The tompany
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‘lor lots of other things. We have vans that we've hooked up thes

knew that ehe elevtriobne alwavs wanted o tittle extra wireand thus, added an
extra toot to thelr specttleations,  Knowing that the workers who crank the wires
out are a little sdoppy, the company speciticd one toot shorter so that it would
come out the right Jdemeth and wevervone would he luppy. So who's sparitications
Jo owe pet? We pot the companv's specitications that said that these things need
v be a toot shorter than what was really necessary. ,

. The communication tink is verv fmportant between tige company and the reha-
bilitation envinecys because we were toelling the companvYhow tong they told us
to have them cut.  We don't have a tudpe tactor, 1t thdod wanted us to bulld a o

tudve tactor in it would be vé‘-x‘\- casy to do.

A lot Stothe thines that we do are verv simplistic. Here's one that evolved
out ot a need. We had o quadriplegic i_mli\'idu‘ll who couldn't empty hit own log
b, I'he problem was when he'd bend over to’ try to open the lep valve to let
the bay empty, he couldn't do ft,. couldn't et back up igto the chair.  We looked
(nto the prospects ol having electronice deviees manutactured that would do that
tor him. We went out to the automobile ong dav and were working around the car
and we discovered this little valve that sits on top of the afr cleaner and
opens amd closes the damper to let the air jin and out.  We found it works preat
a4 pinch tybe, to pinch the urinary tube ottt that comes trom the catheter, |
Al we do is Yun this tube up his lep underneath the collar. He sucks on this
tube, it openk the valve up, lets the urine drain and “as soon as he quits suck-
ime on it it Shuts the tube oft—=very simplistic. 1t eliminates the need ot

haaving to bave aides there every soon ~hours. 1Tt cuts that cost and pives the

poerson independence. He can now do this wherever and whenever he wants to.o I
addition, that fteaturg is a very low-copt approach to th:idt problem.
' v
In tact b think we have tolks here dav who may even admit to having these.

So we tound them verv successtul and wo're findiag that we can't make them tast
cnouph now to meet the demand. Ford Motor wants to know what we're doing with
all these—-they think we're repairing an awtuk lot of cars and we don't even have
1 license to work on Ford cars.  So sometimes we take weird solutions to things.

. .

'l'hvn" was g case where we had an individual running around in an environment
that was rather hazardeus and needed to call tor help. So we took a garage door
opener and put a putt switch in-ttrin a pipgvbhack so that when he put fed on the
tube, it would send a radid frequency transmitter sipgnal to a recelver which
would turn on an alarm and alarm the supervisor that Llu-v'd_ hetter start looking
tor this fellow because he was in a bind.  We used the same kind of switching

T systems, with

head controls, where the halo switeh is operated. Merely bumping vourshead on
the switeh doos the same thing. All we're doing is using the puft bulb that
vour heads bumps fato to turn it on, It's a very compatible :~nvirunmvn(t.
There's no wires to break.  We use silicone tubes cthat are not temperature sen-
Gitive, and the &inds of switching are mandated by the kind of environmeat that
{t's soring to be used in. \ ’
. .

We've vot a lot of technolopy available.to us now to meet vour needs.  The
thing that we have to cmphasize today is that the technology is hereo It vou
want to ioplement the technolopy, it's up to vou to define vour needs, express.
those necds inta multidisciplinary approach to those of us.who are responsible
for deliverineg those servieces, and we will meld those concepts together and trv
to come up with alternatives.

What we do is ofeate options. Now when we create options tor vou tolks we
fhund by historv that vou like to take all the options vou possibly can-—-most
pouple would.  We'll sav, "y the wav, would vou like to have it do ¢his?" Oh
veah, that would be nice. MAnd it also can do this." By the time vou pbt done
with us enpineers we' T have vou doing things that vou really didn't ever plan

’
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o do in the tirst place, and probably don't even need to do. So it's up to you
to keep us in tow fn dividing the "nice to have” versus the "need to have™ dmple-
mentation process, ’

Lok at the process of specifving a wheelchair, a standard mankalt chair.
1'm sure the VA buvs lots of these things and by the time they go through the
process ot purchasing and the therapfsts have added their features to it, then
comebody savs, well, we need something that requires low effort, so that the
individual can use it.  What they mean is they need one that's got good tires on
it and pood wheels.  Low etfort might end up coming out with one that's pot elec-
tric controls on it, and all of a sudden you've inadvertantly upped the price
and now vou have an electrice wheelchair.

Someone else mentions the fact that this wheelehair user will be running
.'_nmnul outside a lot.  He probably needs something that's poing to be able  to
vt hiim oup and over curbs, an all-terrain kind of thing. So he wants some
wheely bars on it so it doesn't roll over.  He's got some decubitus ulcer prob-
lems so he's pgot to have something that's going to recline for him, so you end
up with another feature added to it. By the time it gets to the englneering
yroup thev've embellished it more, and they've got it up to an all-terrain
vehicle. ) '

Then somebody says, well, {t's pot to be heavy—duty so it will withstand
411 of this, and it comes out with another feature.. So the engincers kind of
po rampant on these things, and by the time you get done vou've pot something

ethat dooks Like _something that's supposed to climb stairs.

Ihe VA has sponsored research in the area of curb climbing and stair climb-
ing, and we did come up with a stair climbing wheelchair that will po upstairs
with the alternate action of two arms. It's not for a quad, it's not tor many

N paras, but it is in the }v:;vurch stage.  Sa the engincering community is still
working on stair climbing wheelchairs,

’

~So piven this kind of challenpe the engineers will come up.with a solution.
You have to monitor vour challenge to us. We are usually involved in the grav
area, it vou will, between man,, the machine and the computer in trving to learn
how to use this jovstick. If we use the wrong tool we're poing to alienate the
client or patient, we're going to @licnate the community, the emplover and we'll
probably turn a bunchsot edges that we may never pet a chance to restore. We've
ot to do it right the first time, Often we don't pet a sccond chance.  So it's
very important that vou give us the {nformation that we need to do the work. [If
we pet that information in whatever form, it helps us plot the path of what vou
want dofle. ' ‘

[N ) ‘

It does take a lot of research on vour part to define the problem and bring
us that problem. I you'can put that on a picce.of paper for us, in any form of
a sketeh or whatever, it helps us in defining the need and of ten we can come up
with a solution. 1Y ‘we can't come up with a solution, we probably can go out of
state and find a solation. )

f
'

Foodback is the most crucial point of this whole thing. If vou can communi-=
cate with the disciplines involved, we can then give you the best solution, but
not without the feedback. Otherwise we'll create an OSHA-approved horse or a 4«
cowboy with ¢mission controls. We've scen the overkill and we want to avold the
overkill in that situation. :

[n one situation there was a client who needed the ability to dial out a
pre-recorded number or a pre—programmed number by merely hitting-one of 16 dif-
forent buttons. The key pad was very awkward for him. There are rental-type
devices and those for purchaseg thc;onccrn vou must remember in deciding which
way to go is with regard to service and maintenance on the equipment. CAlso, if

. : [
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vou! re having the individual use this system to dial, for Instance, for an aide =
to come pet him out ot bed In case of fire or something, you might want.a

system that has a greater reliability than one that's only used to call the
neighbot “down ‘the street for an informal chat. :

4

AnOther device that's not'commonlyﬁkﬁ;;; as a communication device is one
that can be carried around like a pocket calculator. ‘As vou tvpe the message on
the, hand set it displays it on two sets and enables vou to communicate. [f vou
wish to talk over the telephone, it is a modem that can be attached to the

. transmitter section of the phone and the receiver section and communicates
through a link in the back. This is a portable TTY or portable teletype, and it
communicates ‘with the standard communication format that communicates with all

. the telephone company's equipment or any standard communication TTY.

I had a client over in Kenosha who was a DVR counsclor and had to access
client files. She was an individual who had polio, was paralyzed from that,
then fell out of a wheelchair and was further paralyzed from a spinal cord
injury as a result from the fall and had a verv limited rangé of motion, had “
no abilitv to raise her arms, no grasp apd she was performing the functions of
a rehabilitation counsclor.

It is a rather rigorous process to access so much when you can't get your
wheelehalr close enough to the file cabinets to even get the paper out. So we
buitt her a special file cabinet that she could drive under. She could drive
her wheelehair under it and then work from her lap to-the table. . Here again we
needed the feedback.  We looked at the ' problem that arose and asked the coun-
selor what kinds of files she was going to file? She told us that they're
lotter size files, so we huilt this. cabinet for {offer Bize files. We installed™ 7
it, got it hung on the wall, and then the real test came. They brought in this
huge stack of files to shove in the file. There is a little plastic tab on the,
top of the regular manila letter file, which proved to be the quarter of an inch
that would not let. the file even go in the cabinet--lack of communication. Had
we been sent a copy of it, we would have known.

So we took the system back, modified it, cut it all apart, rebuilt the
cabinet and pot it implemented so she could pull the files in and out.

So those little things that seem trivial can be very consequential when &
we're building these things that have to have tight tolerances and wherein space
is of high concern.

Additionally we had to build a forms file for#lcr. The state bureaucracy ,
has all kinds of forms to fill out and she had to pe able to get at those forms.
So again we built another special file. Hher desk was set up with a very minimal
throw that's just about wide enough for a telephone to sit on, a -lazv susan in
the corner that could be rotated and all of her brochures that she freqeently
accesses posted on the wall so she could get at them.

Another clicnt,was an individual, blind from Hirth, serving as a te lephone
receptionist at a federal housing allowance office concerned with answering 14
incoming lines and 70 extensions, using braille fpr taking notes, operating a -
standard typewriter and trying to keep chaos from occurring in this office in
which the attendees were those who were there trying to get federal assistance.
She needed to know when people came to her desk; she couldn't tell when someone
walked up to her desk, and without knowing that, she could be sitting there
working away and somecone might be standing there for a gbile.

We thought that was a simple problem. We'll just put a rubber mat out
there and when somebody steps on the mat, that'1l set a little vibrator off on '
her chair or desk that she will feel. Then she'1l knoy to look up and say, may
I help you, or whatever. Well, the profile .of individuals in federal housing
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allowance olflees, which we soon learned,, was about 70 percent fdur—footcrs
running around all over this place, constantly back and*forth across this mat,
and she couldn't distinguish between a child standing on the mat,or an adult -
standing on the mat. . . . ’ i

S50, we then decided to put an ultrasonic sxsﬁem in that measures when some-
one comes in front of her desk and would send off the same ‘signal, but it would
only look at things four feet or tall®r in front of her.desk. This little beep-
er was put in the ceiling’and would sense anything that was within that range.

It was working fine, except that when weé went back to readjust her phone’
system she compflained of the. noise that the thing was‘giving of f. We. thought
that was rather unique sbecause this is set-in a frequency range where only the
bats and very few’ animals can hear this frequendy, but she could hear that fre-
quency because upon‘evaluation she could tell when I was unplugging it and plug-
ging it back in. QOn tep of that, she had learned to recognize the*waves of air
going by her desk when people fiour feet or tadler were there versus the under -
four foot population, wh?ﬁh meant that we no lgnger needed that dQvicé.

We later discovered after finding that she heard such hi;h frequency that
we could run the frequency range of the telephone keyboard tones so high that
they were out=ef the frequency range of the able-bodied individuals around.

Now you watch her operate and it's like indications from heaven coming and tell-
ing her which bpeton to push because the phone rings and she goes over and

pushes this button and you can't even hear or'find out how she knew which button
to push. ) :

She's now working the job very independently and has been on - the job for
about three and a half years. So it meant the difference in her belng able to
do the job. In addition, many of the things that we initially put dn her equip-
mdnt have subsequently been removed because of her ability to . adjust to the job
site. X i

We tend to overkill at the beginning, sometimes rightfully so, and of ten
only to find. that we get to bring the thing back in hbuse and have™it available
for someone else to use down the road. '

We were down at the General Motors plant in Janesville with a client who
had a prosthetic limb 3m& in’the process of having to step Sidewayg‘had diffi-
cu]ﬁy moving that limb along, so we built him a little cart that he could squat
on and have all his parts that he was assembling in this cart. *e could keep
himself in pace with the conveyor belt just by hooking a little@looly on the
conveyor belt and dragging his cart with it. Then he'd unhook his ;%ok and
slide himself down and start on the next one.

We went back a few weeks after and here was a whole row of carts lined up
on the conveyor belt, all hooking themselves along doing the Same/;hing. All
the ablc—bodiud folks thought that was a great idea and they tried doThﬁ\thc
same thing. So what's good for the person with the special need turns oufNgo be
good aldo for other people who have similar job functions.

Anothier ¢lient was trving to run a book store as a cerebral palsied individ-
u¥1, non-vocal, with very, very gross motor function so that he could not make
change from the cash register. He could push buttons if given a guarded key-
board, so we took the keyboard out off the standard cash register, which could

_make- change for him, moved that keyboard down into another box and put a guarded

keyboard over it. A guarded keyboard is nothing more than a piece of plastic
with some holes in it.

What it does is allow a person with a very spastic hand to come across a
kevboard and get their finger in the one they want without hitting all of them
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across the way. This atforded him the ability to make the” change because it was
positioned ina place that he could get at from his wheelchair and make his ‘
dollar bill change or hard moncy change with His hand. He couldn't make the

. L 3 i N
silver money change but this M forded him to do that through the standard part
that you're familiar with'at the grocery store. . :

K »

5 was for a mentally retarded population. The adap-
dial arm saw that was being used by a workshop
retarded people trying to cut boards off to 16
. second of an inch. Their prbhlcm was that they had”’

inders, practically, to keep their arms out of the
so they could only reach in so far. Another-
. rcach out of this box and pull the parts of f so
here areé people standing on mats to keep- them
off the mat it would alarm the system. N

Another unique
tation consisted of
where -they had fiv
inches plus or ming
them standing in
saw. Théy had bols
puy was in kind of
he couldn't get into YW
from alarming. 1f thev

T~ The other big concerNigiailghat over 40 percent of their production was
reject. They weren't lining Wi boards up right, so with.some adaptation on the
. Saw, we put some pneumatid controls on it and a small microprocessor, and we
automated the saw to whereh&t reduced the reject rate to less .than one percdnt,
increased their speed frow¥.7 seconds to 3.2 seconds per cycle,'and we also
¢liminated the number of,pigblé required to operate it. We eliminated them -
*,

down to one in fact, so *tl "onglpe}son could do what all the others had to do
before. 3, ) ’

The problem.was we had one guy running this whole show now and we needed to
keep putting‘%he boards in this thing. We put this little light on and every
time it came on he was supposed tff shove the board in. - That didn't work too
well because he found this made a great coat rack and he didn't have to look at
the light, and_it wasn't really that motivating in the first place.

: In talking with his{counselpr we found out that.there was a certain piece
of music that he_ really ehjoyed hearing, so we went up there one day with a tape
deck and started playing e music to see if that would 1ull his thought
R processes and keep him fafding these par%s into the machine. We also found that
if we would slow the music down,: he would speed up his work 'to compensate for the
. reduced. record.  So, what we did was to hook the tape recérder to the micropro-
v /cessor. When. the machine cycle was. slawed down, the tape would slow down, and
as he would speed up, the/tﬁpe would speed up. Then he could hear his music at
the pace that he wantéd-to hear it at and he would keep pushing the parts in just’
v, Lickety split. So it was a case of finding an item which the person enjoved "

v %listéning to. When we went back later the music was playing &0 fakt vou couldn't
, even ‘understand what it was. ‘
' B Y . Sol@e‘cnded up having to tune the whole thing way back down again, doubling

his“productivity by plaving music for him. If he slowed down, the music would .
get very slow. Everybody else in the plant was ‘very sick’ of hearing the_?usic
., though, I must admit, so they isolated thiS‘thigg into a special room. -

Another individual had set of f blasting capé in an oven, lost his sight and
"his other arm and hand. He has one fingernail that still had tactile semse in
it. The other fingernail was de-enervated. It couldn't feel the sensations.
So by using a braille mike--this is a micrometer that's used in the tool and die
industry--we got him a job as a tool and die maker running a turret lathe and

aumeric-controlled machine tools in a Wisconsin factory.

Another lady couldn't squat down and file pieces in filing cabinets without
falling on the floor and not being able to get up. So by taking a standard
walker, putting a little seat on it that is supported by a cable and putting a
pouch in the back where she could place her various files, she was able” to access
the lower drawer file cabinets, get herself down and up and back in. Then she
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coutd pull the littde scat up and walk around with it and lower herself back
down--a very *stmplistic Kind” of modification. .

B

. .

There was a renal patient who had very lpw weakness in her lower extremi-,

© @ ties. ‘The state was about to buy her a chatr lift to take her up and down' the

stairs'with her grocerkes and laundry ‘and all the things that go. into the base-
ment, but it was determined that she could make it up and dowp the stairs; the
problem was that, she couldn't carry all these thifgs up and down the stairs.

. f N ] ‘

We went to Sears, bought a parage door opener, mounted a p]dcform on it,
hooked it on the stairs, and now ‘she's got a’ dumb waicﬁ: on which she hits a
button and the opener carries the things upstairs. . She unloads “them, goes
upstairs, loads it.back up and sends things back downstairs. . So she's able now
.to use a $135 garage door opener that cost about $400 by the time we got it all
moditied instead of a 33560 dcvice;chat was going to occupy the.whole stairwell
“and be less effective in the long  run. ' . .

We also.worked on a dairy farm building mbbilicy.devicvgi In this case it
_was casier to modify the ¢nvironment for the-cows than it was to modify the
vnvironment for the cliemt. We put a ramp- up for the cows to climb*up insdead
of the wheelchair having to go down in @ pit. By getting the client Jowered and
petting the cows up he was able to access the appropfiacé.parts in an appropri-
aCQ_ciﬁ! frames to milk 95 dairy cows twice a day frofr a wheelchair and operate
dhis Jfarm independently. ’ : U

N

.

We: also modified tractor accessibility systens so hé could get on and off
~his - tractor, do-row-crop-farming and- operate’ pretty independently. - R

A client working in an electronics manufacturing-facilisy had to access
many various tables. It secemed to make more sense, rather than modifying a
‘table, to modify the wheelchair so that it would go up ahd down; it didn't limit
him to a specific site, but rather enabled him to go to a. lot of different sites
in the facility and work wherever the jobs were.
. We modify standard wheelchairs with custom adaptations as required by vari-
ous clients for whatever the specific needs of the job might be. One custom-
buiit chair required ‘that the client be able to see through the surface with a
special lucite reflection that inhibited ultraviolet rays because of a welding
enviromment. N . )

Toileting is a problem with a lot of clients. We had a situation where the
employer would Ihrire the client as long as the client could toilet himself. »The
employer didn't mind feeding this client, who was a cerebral palsied individual,
but he wﬁsn'c going to work on the other end.

) So, recognizing that, we went to the data base and found a European device
that's been around for years, some of you have probably secen it. You sit on it
and when you're done you hit a button down on the floor and it blasts you off
from the rear with cold water. Knowing the American ingenuity, we searched the
data base ‘again and found that, sure enough, there was a device on the market

that squirted instead of cold water, hot water from the front and back and wasn't

so obtrusive, but then additionally, if you stayed on it had a blow dryer that
would blow you dry. So it would wash you with warm water front and rear and
blow a{ou dry.

What it meant was that now instead of this device being something for the
aristocracy it was something that meant that a client could be employed because
he now had a system of toileting himself independently, and the employer found
that there were other members of the staff that enjoyed using it as well, so it
turned out that a simple $300 of f~the-shelf modification in an area that you
would never expect to be a problem area was used to solve the problem:

-
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What it bofls down to is that the rehabilitation engineering ficld is a
reallv wide open area. There's a lot of things happening in dt. 1It's a high-
technology arca. Lt requires the input from vou folks to help us know what vour
needs are, to prioritize vour needs so that we can be successful in the develop-
ment of products that will meet those needs, and we now have a chance to request
those things that heretofore vou may not have. ,

Many cof vou may feel like yuy_l'ru the only one -out there doing anything.
You're the only guy on the job that's doing the job. You're the only onont'hn's
petting the work done, and it's an insurmountable job to try to accomplish, and
we recognize that there's a lot of tasks around that could be accomplished more
<asily by interdisciplinary approaches, o0 we do need to work together and bring
together the ideas that you have-with the technology that is available and come
up with some solutions. None of us are getting any younper in this process, and
it we can work together we can have things implemented before we ourselves may
need it.  As was pointed out, we may be the users of some, of these technologies.

T

Work with us and we're sure that vou sill find a bright light in the process
of satistfying some of these needs. It's very rewarding to work with these
individuals and see them come to sfruigion with their jobs, and we feel that the
bottom line is that ability is of little account without opportunity. ‘We feel
the opportunity is there if you merely ask for assistance and tackle, some, of

- these heretofore seemingly impossible situations.

.
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‘ Introduction
. . . L} @ -~ . . . .
© The focus of this paper is on the employment of disabled individuals. What ~

skills employers look for in disabled individuals is an important dimension of
the employment process. . However, - it is only one factor to consider for those
P involved in the_education, training, and job-placement processes for disabled
. individuals. One must consider employment of disabled individuals in a broader
context. This 1s the context of carper development that includes career -selec-—
tion, preparing an individual for a fareer, entry into the.world of wgrk, and
long~term caveer accommodation. Sin we are living in a rapidly changing tech-
nological world, the role of technologd} in the career-development process is an . »
additional consideratiqn, N ’ ~
\,
This paper will ¢ 6 identify the major components of a career-development N\
process for disabled jndividuals, (2)*describe, by example, how technology is
uséd in'the process of career development, (3) present considerations related to
working -with employers so as to facilitate job entry and long~term employment
accommodation of disabled individuals, including identificat1on of employment
skills needed by disabl individuals, and (4) present an overview of the job-
. placement history of a select group of disabled individuals as an illustration
of what can be done. Experiences gained at the National Technical Institute for
the Deaf (NTID) at Rochestgr (New York) Institute of Technology (RIT) will be
used to illustrate appkicat1on of concepts dnd ideas presented in ‘this paper.

Career Development—-A Process

Career development is iﬁ redlity a lifelong process. 'This process has as
its primary objective that of preparing individuals for "earning a living" and

"living a 11fe." Individuals must have the necessary technical, personal, social,
v . )
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and civic involvement. Success in meeting the latter needs to be measured in part
in_ terms ot the depree to which disabled indi%iduals secure employment commensur-
ate with their training and abilitieg and the degree to which they are able to

move upward and laterally within their chosen career area (Clarcq and Bishop, 1975).

The process of career development includes preparing individuals for employ-
ment in a complex and rapidly~changing technological world. It also includes
entry into a chosen career and long-term career accommodation.

Preparation of a disabled individual for a career should be initiated early
in a person's life. This involves the concept of career awareness. Experiences
should be provided in the early years that relate educational experience to the
world of work. Career preparation also involves providing opportunities for indi-
viduals to assess their owly values and interests relative to career options and '
then select an option that is comsistent with ‘their values, interests, motiva-
tions, achievements, and aptitude. Finally, career preparation involves providing

* individuals with the education and training that will give them the skills neces-
sary to enter a careerl. The career selection, or job-entry process, involves
selectively matching an individual to a job. For disabled individuals, this
translates into a comprehensive placement program that develops career opportuni-
Mes for disabled people.’ Career development, however, does not end at the point
of job entry. Disdbled individuals must develop skills that will enable "them to
respond in a positive fashion to change--—on¥and of f the job. This relates directly
.to long-term accommodation to the work place and the larger society .in which dis-
abled people must function. -

Application of Technology

There can be no mistake--we are living in an era of ever-advancing technol-
ogy that is creating a hurricane of change in all human institutions. Consider
changes over time in genetic mixing and control, energy conversion, methods of
travel, tools and weapons, mechanisms of ghange and problem solving and storage.
When we think of technology, we generally think of machinery. However, technol-
ogy "...in a broader sense includes all practical knowledge, including informa-
tion about which plants are good to eat, the words and grammatical structures
with which' we dommunicate; and the social arrangements we have found effective.-
At its most general, technology might be defined as the ability to do things."
(Cornigh, 1979). v

" We Vill now turn to the role that technology can play in preparing disabled .
individuyals tp select a career and develop skills necessary to enter a .career.
of significance is the fact that technology, in its broadest sense, is a primary
%5 be used in preparing disabled individuals for living in a technological -
The examples that follow will describe how technology is used at NTID to
assist\ hearing-impaired individuals to (1) develop career decision-making skills,
s expressive and receptive communication skills, thus enabling profes~
sionals to design and develop individualized programs of communication skill”
development, and (3) develop technical and related skills necessary to function
independently in the world of work and society! :

Career Decision Making '
- .

Technology can be used as a tool to assist disabled individuals in develop-
ing career decision-making skills. At NTID, a program developed by Educational
Testing Service, called System of Interactive Guidance and In[ormgtion (SIGI),

{s being tested as a base to teach hearing-impaired students how to make rational,
well-informed career decisions. SIGI; a microcomputer system, assists in blend-
ing a person's “values with career information. The.system (1) assists students
in clarifying and determining the relative importance of their work values,

(2) matches values to various career options, (3) provides comparative informa-
tion related to the advantages and disadvantages of occupations, (4) provides
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2_0.1 _

ERIC

Aruitoxt provided by Eic:



» L] x

sinformation about education and specialygskills required for an occupation, and

(5) assists students, in deciding the personal ‘desirability of selected occupations.
As a student progresses through ST6I, he or she must continually sdt priogpities
and make decisions. It should be pointed out that $IGI is not meant to stand
alone.  Rather, it is a tool for use by both hearing~impaired students and cafeer
counselors.

Evaluation of SIGI indicates that hearing~impaired students enjoy werking
with the system. Students have indicated that the program provides them with
useful carcer information, demonstrates how human values enter into the career
decision-making process, and assists them in deciding on occupations which may
interest them. Evidence to date suggests that SIGI has not been totally effec-
tive in providing hearing and hearing-impaired students with an understanding of
decision making as a process. It would appear that application of a decision-

- making process needs to be reinforced in a variety of situations.

A N
"

Communication Assessment

i

The Master Hearing Aid (MHA), a major rescarch and demonstration effort
being conducted by NTID and the Massachusetts Institute of Technology, provides
an example of how technology can be used in the communications-assessmeng process.
The MHA simulates characteristics of particular hearing aids as they relate to an
individual's residualvhearing. This process provides an audiologist with infor-

_mation that can be used to select an appropriate hearing aid that will maximize
the use of residual hearing. ‘It is a future expectation that a simulated signal
xchip from the MHA will be able to be implanted into the individual's hearing aid.

The cost of the new aids is expected to be lower than current hearing aids.

A second application of technology related to assessment and instruction is

ildustrated by NTID's communication skills data bank. This data bank stores

. information on a student's demogrqpﬁic characteristics, communication skills, and
cofmunication courses taken at NTID. Communication skills relate to English,
manual language, speech reception and speech production and are profiled for cach
student.  Demographic characteristics include home town, educational background
and previous communication,functioning, e.g., ASL, oral, ctc. Courses taken
refers to the student's history in communication skill development at NTID.
Information on students is available via computer terminal and hard copy. "These
data_provide communication counselors with an understanding of the individual's
level of functioning, background, and previous communication training. This
data-based management system a*lows for scheduling of instruction according to

- an individual's communication needs. Without a data-basced management system, it
would not be feasible to select courses to meet the indi¥idual communication
neceds of a heterogeneous group of hegring-impaired students.

Skill Development . ) §

) Technology is used in d variety of ways at NTID in the process of assisting
hearing~impaired students in the development of communication and technical com-.
pctencicsl It is also used to develop instructional materials for use in the
teaching and learning process.

At NTID, a classroom has been specially designed where hearing-impaired
students learn how to use telecommunication devices. Experiences in telephone
communications and use of telecommunication aids are available to students.’ Of
significance is the fact that multiple training options are available te the
individual student, depending on the person's communication skills. Tndividuals
are counscled into either the telephone or telecommunication course depending on
their expressive and receptive communication skills. 1In the ‘telephone communi-
cation course, students learn how to improve their ability to use their hearing
alds with the phone, to use the telephone more effectively with strangers, te
make long distance calls and appointments, and learn special strategies to

.
»,
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imprQVU their talking and tistening on business and pay phones. In the. telecom-
munication aids course, cmphasis is placed on using teleconmunication ‘equipment
while gaining egperience in using the phone. Students are made aware of various
telccommunication devices and learn how to use special codes for telephone calls
to family and friends, emergency calls, appointments, and how to deal with bad -
connections. Follow-up with' students indicates that they are using the telephone

or telecommunication devjces for personal use.

‘\

“\\}A speech spectrograph device is used to assist in improving pronunciation ¥
by prayiding the hearing-impaired student withdrill and practice. The spectro-
graph aiqpluys speech visually and matches the produced with desired speech. It

is an cffé&&ive and cffﬂgicnt_techniquc for providing drill and practice and

frees the -professional to work with students in other ways.

L4

A resecarch an dcvcdopment‘projcct, pynamic Audio l}ideo Interactive Device .

(DAVID), provides héhr}ng—impuircd students with drill and practice in speech-
reading. This interactive system is a -unique marriage of television and computer-
assisted instruction (CAL). DAVID combines the CAI capability of providing drill- &
and-practice-skills requiring -censtant repetition with instructional television's
capabilities of offering stimuli material in color, motion, and sound. DAVID
allows hearing-impaired students to work in private and not be threatened by
making mistakes. This translates into a reduction of student frustration. Mater-
Jial used is taken from technical areas, thus reinforcing vocabulary used in tech-
nical classrooms and proyiding reality to the experience. It appears that any -
imstructional situation that would benefit by student interaction with visual,
motion, and color stimuli would be a candidate for DAVID in$truction.

. N ~

U KTgdlfrinstruceional Tearning laboratory is -available-to hearing—impaired—-— - -————m-
learncrs. Combining a variety of technologies, this learning laboratory provides
self—instruction in sign language, speechreading, and writing. This allows - '
students to work at their own pace and reinforces concepts generated in the 5
classroom. ’

Technology, in the form of micrdcomputers, is also used to develop technical
competencies necessary for job entry and mobility. The Apple computer is util-
ized at NTID to provide instruction in engineering design, accounting, word pro-
cessing, computer programming, and medical records. Microcomputers provide
students with opportunities to learn basic technical principles and rations:
related to their major, using technology. that they will find on the job. In
addition,. microcomputers provide students with an opportunity to become acquainted
with the use of technology in a non-threatening manner. Additional educational
advantages, relate to the relatively low costs for microcomputer hardware and soft-
ware (e.g., Apple hardware sclls for approximately $6,000, and software programs
are in the $150 to $800 range) . T '

. , . 7
Advanced technology is also used at NTID in learning laboratories to develop
techntcal si®lls necessary for job entry an mobility. This technelogy allows
Jhearing-impaired students opportunlties ‘to* hecome acquainted with the technology
that they will find in the world of work. Examples include technologies used in
mfanufacturing processes, medical science; graphic arts, and photography and

‘buginess. , N
. —~ . - - *

As a fin# illustration, . technology cafi*be used to create instructional’
materials for use by heAring-impaired learners. Television is a major source of
information and entertainment to the ‘hearing impaired. However, because the
audio portion is generally inaccessible to the heaying-impaired person, onle a
portion of the message is received. Adapting television programs through the
captioning process provides thevhearing-impaired individual with a significant
portion of the message that is conveyed. Re$earch, conducted in the United
States, has demonstrated that, in an educational setting, adding captions to a
video presentation facilitates the transmission of cognitive information and

Al 4
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knowledge acquisition for the hearing-impaired lea}ner (Bravermans rezg).' At.
NTID, captioned instructional television programs are destgned by‘inscruéﬂéonal
teams, and used to present Information to hearing-impdired learners. ' <
o - * . o : : )
An analysis of the above suggests that technolog;'igsa'powerfuljtool to be ~
used in the education and training of disabled persops. Creative application of

_technology can assist in preparing disabled individuals for spccessful job” entry

and yobility. 3 , v, - . . j

Working with Employers-~A Selective Placement

The primary mission of all involved in developing programs to meet the needs ’
of the disabled is to reverse their employment history. This can be accemplished

by ensuring that each person 1is prepared for job entry and mobility through

appropriate education and training. Simultaneously, program planners must main-
tain a comprehensive job-placement program,which provides disabled people with
every possible assistance in finding suitable employment by maintaining liaison
with business and industry, employment agencies, organized labor, private or
voluntary agencies and other sources of employment. The job-placement program
must actively and aggressively promote the development of opportunities for dis-
abled people...To accomplish this basic mission requires development of an inno-
vative process--one that will not leave employment of disabled people to chance
(Clarcq, .1973). ' -

One key to successful placemént is to ensure that disabled ;ndividuals have
the competencies or skills that are needed by employers. As has been previously
illustrated, technology is a powerful tool to use in. the development’ of such

-skillst —-Program-plammers-must-ensure—that-education—apd-training—programg——— —-—--- -

designed for disabled individuals are marketable. To accomplish this all-important
element requires that the programs which are developed meet both:the needs of dis-
abled people and the requirements of employers. 1t is fully expected that both
wi3l change, and therefore the program must also change to keep pace.

There are a variety of techniques that can be used to ensure that the cur--
ricula developed are marketable. Constant contact with employers is an important
dimension in designing education and training programs., Employers can partici-
pate on advisory commitfees that have as thelr primary role defining employment*
trends generally and more specifically the nature of the competenciles required
for successful job entry and mobility. Feedback from employers and graduates
regarding the accommodation of program graduates to the work environment is
another dimension of keeping current. What happens to program graduates 1s a
critical feedback element. ) :

At NTID, a "Graduate Feedback and Evaluation Program" 1is in place. This
program has two primary objectlves: .. ..
e To measure the degree to which the Institute 1s meeting its pri-

mary goal. of preparing graduates for successful employment. ¢

. B " S

e To proviﬂe feedbBack to program‘blanners regarding the accommoda-

tion of the Institute's graduates, which 1s vital to egsure that

programs of study are kept in harmony with the needs of students

and employers. ' ' .
This evaluation program will collect data from graduates and employers at
varying time intervals to determine how graduates are accommodating to the work
world, technically, personally, soclally, and from a communication perspective.
Information collected will relate to variables such as entry-level salary and
job functions, salary history, upward-mobility patterns, general performance on
the job, etc. This informatlon will be compared with similar accommodation of
nondisabled people in order to determine if the history of unemployment,

B
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underemployment and lack of job satisfaction is being reversed. This will be the
acid test of program effectiveness. Finally, faculty and staff must stay up-to-
date with the latest advances in their fields in order to reflect these in the
educational environmen§*~

Actively promotimg the development of employment opportunities for disabled*
people is a critical component of the job-placement process. Such a program must
keep prospective employers informed about the general types of positions for
which disabted people are qualified. Such an approach must also be aggressive.
It is incumbent upon program pkannérs to develop fresh, innovative and creative
marketing strategies related to placement (Clarcq, 1973).

Employment:%f disabled individuals will not happen by chance. Aggressive
and creative marketing strategles must be used to open up the doors of employment
to disabled p¥eple. The National Center on Employment of t#e Deaf (NCED) at NTID
fllustrates sﬁéh a creative approach. The NCED provides consultation, training,
employee seleqﬁibn and information services to employers. Consultation is pro-
vided regarding how to employ qualified deaf people ‘successfully. This consulta~
tion includes advice on how to help deaf workers grow on the job, assists employ-
ers in becoming more aware of deafness and emp loyment-related issues and provides
an environmental or job analysis to help assure on~the-job success. Training of
employers is also important. In-depth training workshops on deafness and its
implications for employment are available to employers. Employers are provided
with a thorough understanding of deafness as an impairment, and they are able
to learn first-hand about the experiences of the deaf employee. This information
in turn will help the employers to organize their staff and work environment to
dssure the deaf employee's success. A computer-based Career Matching System is
available to employers. This information-processing system assists employers 1in

" selecting qualified deaf applicants based upon the employer's criteria. Finally,

the NCED provides a clearinghouse of i{nformation on the emplovment of deaf per- *°
sons. Employers and others can obtain answers to questions on safety, comnunica-
tion, Insurance rates, tax benefits on employing deaf persons, and many other
important issues. The NCED also benefits deaf people and professionals serving
deaf people by providing a variety of services to them, including career matching,
training, .and access to employment i{nformation. It should be pointed out that
extensive use of print and non-print media is used to support NTID's employment

‘marketing program.

Another important feature of a job-placement program is selectivity in mar-
keting. GCenerally, employers are not avare of what skills disabled people possess.
They need to be educated to the fact that disabled people have assets and skills
in terms of productivity, stability, reliability, and responsibility. Often,
with simple modifications in the work environment, skilled disabled workers can
be successfully accommodated. At NTID, skill profiles, describing the individ-
val's technical and communication competencies, -are used to facilitate an appro-
priate match between the person and the job. The profiles provide the employer
with information not typically available about job applicants. Skill profiles
stress the person's strong points, allow for selective job placement, and let
the employer know what to expect. An: additional and important component of a
job-placement program relates to continuing support to the employers. It is
necessary to ensure availability in working with employers, to answer questions
and provide support as necessary.

A job-placement program must provide support to the disaﬁ}ed person in terms

of preparing the individual for the job search. Programs av#ilable to the hear-

ing impaired at NTID illustrate this. concept. As an.example, NTID graduates are
provided training in resume writing ahd interviewing. Captioned interviewing
tapes are used by hearing-impaired students, as s a job-search handbook.
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al.

Creative marketing and <o lactive placement of
sary it hintorveis to be reversed.  The bendits off
cant 2o hoth the emplover and the disabled individ

' .
Reverse History

The NTID experience has demonstrated that tfd historv of the hearing-impaired
person in the world of work can be reversed. As ¢f 1980, approximately 967 of
NTID graduates who have successfully completed their training program ahd who
have chosen to enter the labor market, have found
found jobs commensurate with their level o0 ciainfing. NTID graduates have found
jobs across the United States and abroad, and ard employed in business, industry,
education, and goverument. The graduates are wogking in a variety of positions
tormerly not available to the deaf. Deaf people(now are successfully functioning
alongside their hearing peers as engineers, lawvgrs, medical technicians, photo-
graphic technicians, accountants, artists, and miny other highlv-technical jobs.
[he course of history can and is being reversed.

jobs. Approximately 947 have
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-

. Use of the Computer as a Multi-Task Tool by a

Vocally Impaired Accountant

We debated what the format ofd this presentation should be as Jim has done
most of the work and I am simply along for the ride. As a result, 1 am going to
give a brief introduction explaining the program we éffer at Courage Center which
assists people with disabilities as they strive to utilize technology to its
fulJest advantage. Jin was one of the people who used these programs to sub-}
?tantially fmprove his own position. . ‘

Courage Center, located in Golden Valley, is a comprehensive‘rehabilitation

Tacility offering over seventy programs to the disabled. Two of these are Rehab-

ilitation Engineering services and the Technological Work Evaluation (TWE) program.
For this preséntation -the TWE is the one on which we will focus. Rehabilitation
Engineering plays a major role in the TWE by providing technical support. where
special arrangements or adaptations are required to_optimally or fuhctidhaity
allow an individual to interact with a computer terminal.

The TWE is an evaluation program which explores an individual's potential to
enter computer programming training or to pursue employment in the computer fleld.
The baslc philosophy behind the program is that with the proper preparation and
support, a person should[be able to pursue training in available, regular programs.
In the Minneapolis-St. 11 area, the county vo-tech schools and institutes such
as Brown lInstitute and Centrol Data Institute are a few.

Jim participated in the TWE primarily to address the technical adaptations
which would facilitate his using a terminal. A few of the technical detalls are
a keyboard mask and switches located at the front of the terminal. These switches
are power switches, but Jim explains them further in his portion of tlwe presenta-
tion. With that, why don't we switch gears now as Jim talks about bis use of his,
Apple 11 computer. :

Some say the computer age is a challenge, but my employment situation as an’
accountant was much more challenging before the use of a computer system in my
office. Being un e to write, 1 used two IBM Correcting Selectric typewriters,
a Texas Instruments calculator, and an old National adding machine. With this
equipment, it was very cumbersome for me with my limited speed to have to ingert
volumes of pages Iinto the typewriters. Although the two machines did cut down on
the paper shuffling somewhat, it was very time-consuming to type figures on the
records, «to total these amounts by keying them imto an adding machine, and then

to transfer the sums back to the typewritten sheets again. ,

. -
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As my accounting practice grew with clients from throughout the Twin Cities
arca and from vut-state regions such as Rochester, Minnesota, I looked into using
time-sharing computer services which I found too costly because of my slow way of
working. Thus, I started to use hail—in computer processing, but the preparation
of the input data forms for the processor took almost the same amount of time as
it did to do the work myself. The advantage of sending the bookkeeping material
out for processing was that much of the work could be done by clerical help.

This left me more timé tov-solve the accounting problems and review the ‘printouts
which were made easier by the computer accuracy. The main drawbacks were the
costs of the office staff and computer processing sgrvice. !

To minimize my costs and the difficulty of paging through thick record books,
of manually maintaining accounts, and of typing reports, 1 decided an in-office .
computer was a necessity. As L began exploring the computer world I saw how such
an office system would increase my productivity and efficiency--to help solve the
problems which impeded the growth and profitability of my accounting office. I
was Impressed with the way the multi-key functions I often used could be performed
by pushing just one command key and how bookkeepirg figures need only be keyed
in once for double-entry journalization and automatic posting to the ledger
accounts. Also, with this single input operation, all information could be to-
taled, balanced, and stored, ready to be recalled at a press of -a key for monitor
display reviewing, record up-dating, or report reproduction on a printer. This
one-time data entry, which would save many hours of work, could be -ddhe on a
standard tvpewriter keyboard like the one’ I was accustomed to using. Therefore,
it would not be necessary to adapt my cerebral palsy ways to a new work situation.

My individual, one-finger typing skills and working abilities being what they
are, some adaptations did have to be made to the Apple computer which finally
arrived at my office in mid-December, 1980. One of the modifications was the
construction of the keyboard guard with three built-im shiftlocks since I can use
only one finger, and three keys ovn the Apple need to be held down'at times while
pressing other keys. The aluminum finger-hold plate prevents me from hitting
more than one key at a time. But we ftave not quite sqlved the technology of how
to keep my hamad from becoming aluminum coated. Also, all peripheral off/on con-
trols had to be mounted "up-front'" using regular electrical wall switches since
most- computer devices are turned off in hard-to-reach places to'prevent accidental
shut-downs which cause memory loss. The whole 3ystem configuration is arranged
on a specially designed table incorporating steps and shelves so that the equip-
ment is within gasy reach, placed at the most functional level for me to operate.
For instance, there is a shelf in front of the disk drives in line with the disk
slots which enables me to slide the diskettes in and out with no problem. These
alterations were made at Courage Center, 3915 Gbolden Valley Road, Golden Valley,

MN 55422, under the supervision of the Technological Work Evaluation Department. y
[ was recommended for the Technological Work Evaluation program by the
Minnesota Division of Vocational Rehabilitation (DVR) when I applied to them for

computer funding. Since neither my rehab counselor nor I knew much about com-
puters, my two-week intensive screening at Courage Center proved to be invaluable.
They analyzed my ability to operate a computer, my needs for adapted engineering
and computer hardware. DVR took the Technological Work Evaluation staff's find-
ings and approved my proposed computer package—--the first such project ever
0.K.'d by DVR.

Although my Apple II Plus computer is quite inexpensive by itself, $1,400.00,
the peripheral equipment and software programs which I need for my accounting
work ran the total cost of my system up to nearly $7,500.00. To complement the
48K memory computer with ROM Applesoft, it is interfaced with two disk drives
using five-inch diskettes, a Panasonic color 13-inch monitor, and a Texas Instru-
ments matrix printer. Since the printer has to be fast to handle the volume of
work, 1 chose a 150-character-per-second, bidirectional mode® costing $2,000.00,
which is the highest priced single component in my system.
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Carlisle uses his éomputer as a multi-task tool.

Figures 1 and 2. Jim
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Computer hardware is usable only when programmed to function. The software
package which I ¢mploy for my regular accountrng work is The Controller General
Business System copyrighted in 1979/1980 by Apple Computer, Inc. and Dakin5
Corporation. It is a large program stored on ten disks--I can do Accounts Re-
ceivable, Accounts Payable, and General Ledger bookkeeping with this system.
Since I have previously mentioned the advantages of computerized accounting for
me, I will not comment further on the details.

Everyone is more interested, in Payroll, so here are a few words on the sub-
just. By just entering the employee numbers and hours worked into a program from
Business.and Professional Management Systems, Inc. copyrighted in 1980, my comy
puter figures gross wages, subtracts the correct withholding taxes, and prints
the net payroll dhecks.~ Of- course, employee names and other information must be
preprogrammed on a data storage disk which takes some time for me, but aftér that
is done, there is no trouble meeting payday deadlines. This makes it possible
for me to run much larger, payrolls than I could ever think of doing by hand.

.Earning summaries and tax reports can be generated by activating the printer.

I also have designed my own wage and tax.summary sheet which, one workmen's
compensation auditor said, was the best that he had ‘seen. This was done with the
help of Vvisicalc, one of the most important new sof tware products in recent years.
Originally written and copyrighted in 1979.by Don Brinklin and Bob Frankston,
and now marketed by Personal Software, Inc., this program was reviewed in the
August;, 1980, issue of Creative Computing magazine. Visicalc simulates a vast
dynam1c worksheet for financial planning. It essentially creates_an enormous
array of columns and/ terms, with falrly complex relations among them, all
instantly updated eyery time one figure is changed. Most accountants spend a
great deal of their time reworking dollar amounts on many- columned working papers
dccxding which’ numBers belong where. These recalculations were very difficult
for me as I cannof use a pencil and eraser, but now that I use Visicalc, the
electronic workshéet my ability to '"juggle" figures has increased considerably.
Besides the mahy' individual problem-solving uses and the Payroll Summary, I have
created an Itemized Deductions Form and a Depreciation Schedule which are very
helpful for income tax preparation. |

-

You shoyld hear about the software I am using riow which I used to prepare
these words. It is called The Executive Secretary Word Procéssing System. 'copy-
righted in 4981 by Personal Business Systems, Inc. This product was designed by
John Riskin, the legally blind owner of«the distributing company. Since my
whole system was purchased from John's store at 4306 Upton Avenue South, Minne-
apolis, 'MN 55410, he installec 'the necéssary Dan Paymar lower case adapter in
my Apple unit. This jumper wire, along with his program, converted my computer
into an electronic "super" typewriter that allowed me to type these paragraphs
only once and then to edit them by correcting spelling, adding words, inserting
text, moving sentences, and deleting thoughts. I can now write technical
research papers by gathering the information in the program's electronic card
catalog which can be recalled from storage and expanded into full form. This
saves me the effort of carefully composing my ideas in my mind “before typing
them and of slowly retyping the final copy without mistakes. Letter-writing is
made easier with the help of the preprogrammed mailing list that addresses and
personalizes form letters such as my last year's Christmas greeting. If I wish
to send almost the same data to different people, I type one letter and amend, it
for each person. Additional editing features let me create and retrieve blocks
of standard text from a memory storage library, do document searches for key
words,,and generate rough draft printouts. There is complete control over the
final printing format if the many options can be remembered, but once they are
selected, they can be stored and recalled for future use. A 76-page manual
describes all these editing commands, most being activatéd by three keystrokes
and some of which I will demonstrate now. ''The Executive Secretary is reason-
ably simple. Considering the options it has, it's- amazingly simple:" These are

.
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the words of professional writer, Dale Archibald, who, ter trying the program,
reviewed it in Creative Computing magazine for July, 199,

One does not often find products, such as those I havk described, which,
although created for the able-bodied public, are:.even more suited for use by the
disabled population: Other software programs turn my Apple computer into a
challenging chess or backgammon opponent when I can't find a human one by using
a modem dialing.device that converts computerized digital signals into electrical
frequencies so they can be transmitted over telephone wires. These phone dialing
and coupling capacities can bring the outside world into my office. For a service
fee, data from libraries, newspapers (including the Minneapolis Star and Tribune),
and the stock exchanges can be called up on the monitor screen. Free advice can ¢

. be received from other computer owners by communiéating through their modem
systems. To speed my word input for such centacts, -.a friend and 1 are collaborat-
ing or-writing a "Shorttype" program that will allow me to type most common words
with just three keystrokes. The version 1 use presently has a very limited ,
vocabulary, but we plan to expand it to 900 words and phrases. 'Words not avail-
able on the listings are typed in as usual. More of this special,kind of pro-
gramming is needed for disabled people so that they can take full advantage of
the potential of computers. B

With declining computer prices, greater availability of systems in schools
and homes, plus increasing employment opportunities in the industry, I feel many
more severely disabled people will be able to use this powerful tool to increase
their productivity and improve thelr way of life. Fast advancing technology 1is
bringing to the handicapped population an unbelievable future for using computers. .
Control Data Corporation in Minneapolis, Minnesota, and a California~based COET‘
poration, Interstate Electronics, are developing ways of giving computers oral
commands. Such a device, called the Vet-2, which is compapible'with the Apple 1II,
is already being manufactured by Scott Instruments in Texas. Voice recognition ~
will make it feasible for a computer to take my distorted speech and interpret it
into understandable language. Rancho Los Amigos Hospital in Downey, California,
is doing research on electrode implants that will transfer impulses from the
human brain to control artificial limbs (Boston Arm variations). If prostheses
can be regulated by mentally generated electrical currents, it is more than
likely that this same technique could be used to directly interface mind to com-
puter. The elimination of keyboard input by either vocal or mental pomm&nication
with electronic brains could revolutionize the world of the disabled as well as
the world at large. :
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Access to the Total Work Environment,

In contemporary American culture, earning is the primary activity
associated with work. To earn, however, one must have a skill, pro-
fession, or talent that is marketable. Many sogial activities center
about exercising this skill or profession; many pleasures are finan-
cially possible only because one works. The senke of personal
achievement and view of one's ownysoclal status are also strongly
related to work. Contentment in work 1s likewise necessary for a
sense of individual well-being.1

My inter;;t is+in how people with physical disabilities make use of the
everyday environment. Sclence and technology may assist disabled individuals to
achieve personal goals, but still the act of doing so- occurs in some place: at
home, on the job, in the classroom, along. the street, at the bus stop. It is the
architect to whom everyone looks for leadership in bringing into being good
places and who pbtentiallychas the most influence in getting the whole soclety to
attend to this issue--and 3% would agree that access must be everyone's concern.

Architects have been reluctant to accept leadership in this matter and have
been even somewhat resistant to the task when it presents itself in their own.
work. Curiously, the challenge has %ot been unduly technological; it 1s not
like getting a grasp on solar design. It 1s, in fact, much more difficult than
that, because it demands that on® reconsider how one sees the world and oneself,
in it; that one accept disability as a part of everyone's lives and then, as_an
architect, take responsibility for this acceptance when designing buildings.

Today I will present a project completed in 1979, and now "tested" in use by
several thousand people. It is a guidebook called Getting There: A Guide to

Accessibility for Your Facility, which we wrote for the Department of Vocational

-

Rehabilitation in California.” I know many of you have seen it, even used 1it,
but what you don't know, and what 1s interesting, is how we went about deciding
what should be done and how we obtained the material used. First, however, I
want to say something about ::jconcerns that lay behind the 1idea.of it.

As an architéct and teacffer, I see the task of creating accessible work-
places ftom several different points of view: that of the architect, who wants
to make a beautiful design; of the employer-client, who wants to maximize every
resource; of the employee, who has a profound need to be treated first as a human
being and secondly as an employee; and of my student, the young adult with a dis-
abiljity, who has every intention of making it as an Xrchitect and is frankly

.
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nervous about his or her ability to compete physically in the marketplace. As I
was once fold: ) .

Sometimes, there is a real conflict, especially in groWing up,
between adjusting to beitg_a crip and adjusting to the greater world.
One example is the choice between trying to ledrn lip-readipg so you
can communicate with the hearing or learning sign so you can communi-
cate with the deaf. The same problem arises in trying to choose
between making it in the larger society, [having a] conventional job

and friends, versus having crip friends and role models and making it "
in the crip world. .

When required, to encourage these others, 1 poimt out a few facts about how
physically disabled people have traditionally been freated, and how radically
different the situation is in America today. I tell them that the original Amer-
ican colgnies adopted all the European attitudes that categorized people with
physical disabilities as pariahs, comprehended ‘only in the contexts of religious
beliefs and superstition and dealt with through purges, charms, and prayers,
or, when all else failed, ostracized or set apart in some manner; the institu--
tional sclution--nursing homes, mental hospitals, segregated communities--is a
direct reflection of these historic and unenlightened attitudes, but one that

has at last seeli\ti better days. .
. 1 point out t as late as the early twentiéth century, the progress that

had been made toward humanizing the lives of disabled people was far overshad-
owed by improvements in institutional confinement:

persons [butl, what had originated as a progressive ideal became
rigid and andchronistic with the passing of time. The custodial
concept . . . became dominant . . . The institution began to be con-
ceived of as an end in itself, a universal solution to the problem of
dealing with mentally and physically handicapped persons.

[T]he bii;ding of new institutions improved the lot of c‘nfinea

I then go on to remind them that the old workhouse and modern-day. sheltered
workshop, devised to give disabled people employment, were but refinements of
the concept of custodial care. The person was given work, but bore the ipstitu-
tional stigma as well. ‘

Socially and politically, it has been virtually impossible until very
recently for the disabled personito live in the mainstream. And the most diffi-
cult task in the mainstream today is still to succeed economically--though here,
too, the chances of survival are- so much better as to bear no comparison with
the past. ;

I find it useful to point out that the motivation behind the nation's first
vocational rehabilitation program (concelved only in 1918), was to assist dis-
abled people in finding employment: it was strictly a question of economics,
and in no way a recognition of deprivations and injustices unaddressed.’ The
Social Security Act of 1935 offered among its programs aid to disabled youths
and adults. Some say this was a significant change in thinking, for it '"repre-
sented the recognition that assistance to disabled individuals was as much a
matter of social justice as of charity."6 But, in spite of pious declarations,
no legislation at that time, or-programs derived from it made any change in the
real conditions of those it sought to benefit. Their economic and social status
was eloquently pronduﬁced by Jacobus tenBroek, distinguished California profes-
sor of law, and a blind man, who- in 1966 wrote:

Throughout history the physically handicapped have been regarded
as incompetent to aid themselves and therefore permanently dependent
upon the charity of others--in short, as indigent beggars. In medi-
eval and early modern times they were in fact the only "legitimate"
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beppars and were granted a special legal status as such. This assump-
tion nt"purmnnun; helplessness persists today in the common consign-
ment of the physlcally disabled to the category of "unemployables."
Whatever may be the justice or injustice of this assumption, it
remains a fact that only a very small fraction--perhaps five or ;ix‘“/
percent at most--of those with serious physical handicaps are gain- ,
fully employéd in ordinary open occupations. . . . [1Iln the comment
of the Federal Bureau of Family Services, following a nationwide
survey of recipients of Aid to the Permanently and Totally Disabled
. . . . . "[Disabléd] recipients tend to follow the usual pattern of
" poverty. .While their disabilities make them dependent upon public
assistance for their livelihoods, lack of education and low job skills
play a large part in preventing their rehabilitation to self support."
In sdm, the seriously disibled person in our society is characteris-
tically unemployed, uhderpfivileged, unaccepted, and impoverished.
In a word, he is poor. ' ’

It was not until the 1970s, when the cause of disabled people was firmly
adopted by the Civil Rights movement, that the critical issues of nondiscrimina-
tion and equal protection guarantees were finally addressed. These were the
missing pieces in all previous legislation, without which naadisabled individual
could challenge the status quo in the courts. .The rest is such trecent history
that many of you here have firsthand experience of landmark cases by which the
"right'" of the disabled "to live in the world"8 was finally established.

As we know, it was the Vocational Rehabilitation Act of 1973 and 1its
amendments (especially Section 504, passed into iaw in 1977) that paved the way
for what was to follow. The act had such a'poweig:lly positive impact on the
lives of disabled people that it is commonly referred to as their "Bill of
Rights." 4 . .

Yes, at present, there is in Washington no consideration of wHat all this,
has meant to the nation, but even the backlash we now experience can never
demean what has been achieved. ‘ ’

Architects and others engaged in building should know this history, but
virtually none do--even though everyone's practice’ has been affecteddy 1it.
Their self-imposed ignorance blurs the important human context in which barrier-.
free design is situated and robs them of the satisfaction of the social and
political significance of their .acts. ' ,

My work is largeiy Heri;ed from the impéct’of this legislation on my com-
munity--my town and the university campus where 1 teach. . For a short while, my
services were much in demand to make physical surveys to determine the new *
accessibility fequireménté for education and employment in federally and state
funded environments. It was a very intense time; in my memory an era! 1In doing
this work, I realized that ten years of straight architectural préctica had not
adequately prepared me to understand ,the physical world as those with disabili-
ties understand it, and I turned to ghose who could assist me. From the outset,
my colleagues and I insisted that all the surveys had to be carried out with the
help of disabled people. We also used the best access manuals then available,
but quickly realized their shortcomings as mere lists of items and dimensions,
made valuable only when examined in light of observed performance and commentary
by our consultants ‘on location. We, the arghitects, came to know what our con-
sultants, without any architectural training whatsoever, had known all along:

. T
e The dangers of assuming single-purpose solutions (entrance ramps,
for example) predicated on disability stereotypes.
e The fallacy of functional solutions that do not acknowledge Hﬁaan
feelings (the back door is not the same ‘as the front door).

t
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e That two people wkth the same disability and logistical problems
will -not necessarily function in the same way.
q e
e That most well-designed barrier-free solutions are better solutions
for the able—bodied as well. -

e That the quality of social refationships in a place greatly influ-
" ences how people f#tl about the place, whether or not they perceive
it as functioning well for them, and so on.

What made our consultants especially awa;é in the tasks we handed them was
the comnitment they had made to themselves to Lﬁﬁ%%in the mainstream, for this
sharpened their perceptions of what is and what.omght to be.

Watching our consultants at work gave us the idea for the guide. Getting

. There: A Guide to Accessibility for Your Facility was written to be used by

~ those who make physical improvements to California state facilities, or who have
contracts with the state, but actually anyone can use it, and apparently many
elsewhere have. It differs from other technical literature on barrier-free
design in that it determines what '"accessibility' should meap in a given place
by getting advice.from disabled people. It 1is based on the idea that aceessi-
bility is both a physical and a social issue, and that these aspects are inter-
twined. It urges understanding of the social implications of identifying and
solving the problem, which may or may not be a physical problem after all! It
strongly recommends that it be used in conjunction with existing mechanical
guides and gulides to special problems. Our guide lays out a procedure for
looking at a facility to itemize what_ has to be done to achieve better accessi-
bility. < ’

Py

The purpose of the guide is to make one more sensitive to how an existing
facility is inaccessible, and by thus itemizing what has to be done, to estab-
lish'priorities among the desired changes. A sub rosa Jgenda exists as well:
to make sure that those with physical disabilities are put into a position of
giving manjgement and theif architects good advice, which disabled individuals

so abundantly possess.
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‘Advisory Committee

Richard Archer )
“Lawrence Busch ‘ .
Design Department

Southern Illinois University ~
Carbondale, IL 62901

Thomas Austin )
9403 Caldran Drive IR
Clinton, MD 20735 . e

Monroe Berkowitz
Department of Economics
Rutgers University ‘
New Brunswick, NJ 08903

James Bliss .
Telesensory Systems, .Inc:
3408 Hillview Avenue
Palo Alto, CA 94303

. Frank Bowe

Frank Bowe Associates
651 Peninsula Boulevard
Woodmere, NY 11598

William Castle

National Technical Institute
for the Deaf

1 Lomb Memorial Drive

Rochester, NY 14623 J

Paul Corcoran

Boston Veterans Administration
Hospital - ‘

" Jamaica Plains, MA 02130

Sue Daniels -
‘Louisiana State Universit

Medical Center
1100 Florida Avenue °
New Orleans, LA 70119 °

Y

James F. Garrett .

World Rehabilitation Fund

1125 15th Street, NW--Suite 804
Washington, DC 20005
James Gashel

National Federation of the Blind
1800 Johnson Street

Baltimore, MD - 21230

Debbie.Kaplan
6505 Farallon Way -
Oakland, CA 94611

Hérrie; Green Kopp

Department "of Communicative
Disorders

San Diego State University.

San Diego, CA 92182 -

Hadi Madjid

82 Powers Road

Concord, MA 01742 .

Kalisankar Mallik -

Department of Rehabilitation
Medicine. )

George Washington University

2300 I Street, NW, Room 420 -

Washington, DC 20037

Raymond Nickerson
Infosciences Division
Bolt, Beranek and Newman
50 Moulton Street
Cambridge, MA 02138

I. Richard Savage
Department of Statisties
Yale University

New Haven, CT 06520
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Lawrence Scadden '
2 3122 N.Nottiggham
. Arlington, V 22207
Barry Unger
“ 14 Rublee Street
Arlington, MA 02174

Greg Vanderheiden

Trace Research and Development
" Center : . : , ) .
314 Waisman Center . ' ‘
Madison, WI 53706

Participation of disabled individuals was central to the design of all the
workshops. The following 1ist ‘contains the names and addresses of all people
> participating in the three 1981 workshops. Asterisks indicate persons who
‘. are themselves disabled. ;
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La Jolla, Workshop

ALDAPE, Virginia

Student

San Diego State University
San Diego, CA 92182

AMATO, Jane

Qutpatient Rehabilitation
Center Nurse

Sharp Rehabilitation Center

7901 Frost Street

San Diego, CA 92123

ANDERSON, Marlys *
Newsletter Editor

Arizona Congress for Action
2401 W. Southern Avenue .
Tempe, AZ 85282

AXELSON, Peter *
5858 Empire Grade
Santa Cruz, CA 95060

BARRY, Veronica *

Counselor/Coordinator of
Handicapped Student Services

University of Maine

Onward Building, Flagstaff Road

Orono, ME 04469

3

"BOLINGER, Doug *

Community Services Center
for the Disabled

1295 University Avenue

San Diego, CA 92103

BOND, Ruby
Student
San Diego State University
San Diego, CA .92182
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BROWN, Dr. Dean
Department of Education
Colorado State University
Ft. Collims, CO 80521

CHANDLER, George -

District Director

U.S. Smalli Business Administration
880 Front Street, Room 4-$-29

San Diego, CA~ 92188

COOPER, Linda

Occupational Therapist

333 Wisconsin Avenue, #20 -

El Cajon, CA 92020

CUNNINGHAM, Robert, Jr. '
Student (SDSU/Mechanical Engineering)
‘7966 '"B'" Mission-'Center Court '

San Diego, CA 92182 :

DAVIS, Cheryl *
2708 Walker, Apt. 3

_Berkeley, CA 94705 \\.

DISINGER, Ray *

Customer Operations Supervisor
Pacific Telephone Company

500 E. Main, Room 202
Alhambra, CA 91801

ELLINGER, Jane

Health Specialist

1245 S. Bellaire, #302
Denver, CO 80204



FRANK, Martin LAND, Chester

Senior Vice. President of Marketing Director
and Governmental Relations | Recreation Therapy
Abbey Medical/Abbey Rents, Inc. Rancho Los Amfgos Hospital
3216 El Segundo Boulevard bDowney, CA 90242
Hawthorne, CA 90250 °
' LEIFER, Larry *
GASH, Roy * Assoclate Professor of
Manager, Wheelchair Repalrs Mechanical Engincering
Community Services Center Stanford University
‘for the Disabled ) : Director
1295 University Avenue Rehabilitation R&D Center
San biego, CA 92103 Palo Alto VA Medical Center
3801 Miranda Avenue
HACKER, Marti * ' Palo Alto, CA 94304
Peer Counselor )
Community Services Center : LIFCHEZ, Professor Raymond
for the Disabled Department of Architecture
1295 University Avenue University of California
San Diego, CA 92103 Berkeley, CA 94708
HART, Mitch LUNA, Hector * ’
Student. Community Services Center
San Diego State University for the Disabled
San Diego, CA 92182 1295 University Avenue
= . San Diego, CA 92103
HEAP, Theo )
*  President MacDONALD, Roderigk J. *
Mesa Community College Project Director
1833 W. Southern Avenue Deaf-Blind Program
Mesa, AZ 85202 Ohlone'College
43600 Migsion Boulevard
JORDAN, Dave Fremont, CA 94538
Student )
San Diego State Univergity ’ . MacGUGAN, Kirk * ‘ . -
San Diego, CA 92182 Director
Pro?ect REACH .
KLACEK, Jeannette Mes'a Community College
Community Services Center . Mesa, AZ 85202
for the Disabled
1295 University Avenue : McCOLLOM, Joan
San Diego, CA 92103 Teacher
. ‘Albert Schweitzer School
-~ KOPP, Harriet Green . 6991 Balboa Avenue
Act ing Dean San Diego, CA 92111
College of Human Services
San Diego State University McCOY, Sheila P. *
) San Diego, CA 92182 . . Lecturer
San Diego State University
KORNWEIBEL, Jan : San Diego, CA 92182
19 Bernard Street -
Claremont, W.A. 6010 McNEAL, Don
Australia : Co-Director, Recreation
Y Rancho Los Amigos Hospital
LAMKA, Michael 7601 East Imperial ‘Highway
Sciences and Technology Downey, CA 0242
Division and Chairman
Fort Steilacoom Community College MARSTERS, James *
9401 Farwest Drive, S.E. Orthodontist; President,
Tacoma, WA 9842ﬂ ) «, Applied Communications Corporation

175 S. El Molino
Pasadena, CA 91101
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MASTIN,, Betty

Teacher, Soclology
Long Beach City College
4901 E. Carson Street
Long Beach, CA 90808

MATHEWSON, Dr. Sue F.
Lecturer

Department of Biology

San Diego State University
San Diego, CA 92182

MATTINGLY, Lola *
President

Beach-Wood Housing

4218 E. 10th Street

Long Beach, CA 90804 v

MILLS, Jane

Speech Pathologist

Mills & Higgins Speech Pathology
Assoclates '

301 Village Run E.

Encinitas, CA 92024

MURPHY, Robert

Professor of Mechanical Engineering
San Diego State University

San Diego, CA 92182

NASSIRI, M.S.

Mechanical Engineer ¢

Rancho Los Amigos Rehabilitation
Center

Downey, CA 90242 -

NEUDECK, Noel

Advocate for the Civil Rights .
of Disabled Persons

6224 Snowbond Street

San Diego, CA 92120

NICKEL, Dr. Vernon ‘

Professor of Surgery/Orthopadics
and Rehabilitation

University of California
at San Diego

Director of Rehabilitation

Sharp Rehabilitation Center

7901 Frost Street

San Diego, CA 92123

PARELLA, Joe * v

Community Services Center
for the Disabled

1295 University Avenue

San Diego, CA 92103
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PENDLETON, Heidi - McHugh

Co-Director of Project THRESHOLD

Rangho Los Amigos Rehabilitation
Center

2080 Carfay

Long Beach, CA 90815

PIERSON, Mary

Special Education Teacher
Schweitzer School

4652 Cape May

San Diego, CA 92107

ROGERS, John E.

Medical and Engineering Consultant
Rogers and Assoclates

700 N. Valley Street, Suite B
Anaheim, CA 92801

SHACKELFORD, Lols *
Naval Ocean Systems Center
San Diego, CA 92152

SMITH, Lynn

Student -
San Diego State University
San Diego, CA 92182

SOMERVILLE, Nancy

Project THRESHOLD Director

Rancho Los Amigos Rehabilitation
Center

1236 Cambridge Drive

La Habra, CA 90631

SPERRY, Clyde . -*

NeuroMuscular Engineer .

Engineering Center, Bonita Hall

Rancho Los Amigos Rehabilitation
Center

7601 E. Imperial Highway

Downey, €A ‘90242

STERLING, Dr. Harold
Children's Hospital
8001 Frost :
San Diego, CA 9212

TALLEY, Jim *

Rehabilitation Engineer

New Mexico Rehabilitation Center
708 S. Heights Drive '
Roswell, NM 88201

TALLEY, Peggy

New Mexico Rehabilitation Center
708 S. Heights Drive

Roswell, NM 88201
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TAYLOR, Marri

Community Worker

Community Services Center
for the Disabled

1295 University Avenue

San Diego, CA 92103

UHRICH, Richard *
Naval Ocean Systems Center
San Diego, CA 92152

UNGER, Barry
President

Innovation Support
14 Rublee Street
Arlington, MA 02174

-

USSELL, David

Adjunct Professor of Mechanical

Engineering
San Diego State University
Coordinator of Biomedical
Engineering
Children's Hospital
8001 Frost Street
San Diego, CA 92123

VASH, Dr. Carolyn X

Vice President

Institute for Information
Studies

35 East Las Flores Drive

Altadena, CA 91001

WHITTEN, Robert *
Assistant Director,

Student Services
California State University
1250 Bellflower Boulevard
Long Beach, CA 998&0

WILSON, Lester * -
Give First Engineer
5047 Cascade Road, S.W.
Atlanta, GA 30331
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~Rochester, NY 14623

Rochester Workshop

ANDERSON, Elaimm R. b \

Speech Pathologist
VA Medical Center
Bay Pines, -FL 33504

SICKFORD, Marian D.

Director

Office of Architectural
Barrier Control

University of Vermont

109 South Prospect

Burlington, VI 05405

BIGGI, Ian M.
New York State Office of
Vocational Rehabilitation
Twin Towers
99 Washington Avenue !
Albany, NY 12234

BRAEGES, Judith

. National Technical Institute

for the Deaf .
One Lomb Memorial Drive

CAIN, Dr. Edward *

National Technical Institute
for the Deaf

One Lomb Memorial Drive

Rochester, NY 14623

CASTLE, William ,
Director .
National Technical Institute

for the Deaf
One Lomb Memorial Drive
Rochester, NY 14623 ’
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CHIN, George, MBA *
54 Cathetine Street; Apt. 2F
New York, NY 10038

CLARCQ, Jack

Natianal Technical Institute
for the Deaf

One Lomb Memorial Drive

Rochester, NY 14623

COMDEN, Tippi

Media Director

Western Pennsylvania School
for the Deaf

300 Swissgvale Avenue

Pittsburgh, PA 15218 ,

CONNOLLY, iack

NASA - Ames Research Center

Mail Stop N213-2

Moffett Field, CA 94035

CONNOLLY, Joan

Nurse Practitioner

1139 Kathy Way

Mountain View, CA 94040

CRANDALL, Kathleen E.
Director
Communication Program
Asgsociate Dean
National Technical Institute
for .the Deaf 4
One Lomb Memorial Drive
Rochester, NY 14623
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. EGELSTON-DODD, Judy

Coordinator-

National Project on Career Education
_ National Technical Institute

for the Deaf
One Lomb Memorial Drive a
Rochester, NY 14623

ENSIGN, Arselia S.

‘PAM Assistgnce Centre v

110 Marshall Street
Lansing, MI 48909

FLOCK, Jennifer

Registered Nurse ,

Georgia Institute of Technology
205 01d Civil Engineering Building
Atlanta, GA 30332 )

GOLDEN, Jill

National Technical Institute
for the Deaf

1002 Brice Road

Rockville, MD 20852

GOTWALS, B.L. ‘

Joint Special Education Program

National Technical Institute
fer the Deaf

83 Mernman Street

Rochester, NY 14607

HALL, Robert

Northside Surgical Supply
1299 Portland Avenue
Rochester, NY 14621

HALPERN, Dr. Teodoro
Dean of Schools
Ramapo College
Mahway, NJ 07430

HARTNESS, Richard *
Department of Chemistry
East Carolina University

Adaptive Instrumentation for Visually

Impaired in Chemdstry Labs
207 S. Eastern Street
Greenville, NC 27834

HARTNETT, John C. ¥

ST. Michael's College
Department of Biology
Winooski, VT 05404 ,

HECKATHORNE, Craig W.

Research Engineer

Rehabilitation Engineering Program
Nor thwes tern University, Room 1441
345 E. Superior

Chicago, IL 60611 .

KARRAS, George M. *
3608 Park Avenue
Edison, NJ 08820-

KELLY, Gary *

Research Scientist |

Georgia Institute of Technolbgy
205 01d Civil Engineering Building
Atlanta, GA 30332

‘ LANG, Dr. Harry *
National Technical Institute
for.the Deaf
One Lomb Memorial Drive
Rochester, NY °14623

LAPQINT, Douglas

Teacher of deaf,

University of Rochester student
192 Berkeley Street

Rochester, NY 14621

LEIFER, Larry ¥

Associate Professar of
Mechanical Engineering, -

Stanford University '

Director,

Rehabilitation R&D Center

Palo Alto VA Medical Center

3801 Miranda Avenue

Palo Alto, CA 94304

LENNOX, Dorothy E.
Vice President
LUMINAUD

7670 Acacia Avenue
Mentor, OH 44060
‘LENNOX, Thomas M.
President

LUMINAUD

7670 Acacia Avenue
Mentor, OH 44060 .

LEVERING, Cricket
Project HEATH

501 Slaters Lane, #803
Alexandria, VA 2231%

'LUNNEY, Professor David
East Carolina University
Department of Chemistry
Greenville, NC 27834

i McDONALD, James K.

Department of Spanish and Italian
Queen's University

Kingston, Ontario

‘Canada K7L 3N6 »



McPHERSON, Debbie
Atterberry Elementary School
Box 32

PALMER, Linda E.
Rehabilitative Audiologist

) National Technical Institute
APO, NY 09710 for the Deaf
- ) ] ' One Lomb Memorial Drive }
McQUAY, Kandy . . Rochester, NY 14623°
Communications Skills Instructor A
National Technical Institute RAGSDALE, Keith Ellén *
for the Deaf Executive Vice-President -
One Lomb Memorial Drive AIDS, unlimited, inc./National @R,
Rochester, NY 14623 Institute for Huﬁan Potential
1101 N. Calvert Stﬁeet
MARTIN, Marion Baltimore, MD 21202
Consultant/Rehabilitation
110 Fernbank Avenue REICH, Kathy
Delmar, NY 12054 National Technical Institute
. ' for the Deaf
MENCHEL, Robert * 19 Loring Place "
:National Center on Emp loyment Rochester, NY 14624
of the Deaf
National .Technical Institute SARGENT, Douglas (.
for the Deaf : -~ - Chairperson \
One Lomb Memorial Drive Communication Support Department
Rochester, NY 14623 National Technical Institute
for the Deaf
MERCHANT, Diana * One Lomb Memorial Prive .
American Association of Colleges //’ Rochester, NY 14623
for Teacher Educatio ‘ 7 i ~
"One Dupont CLreTe R SCHABER, Theresa
Washington, DC 20036 - Research Technologist ‘
E Georgia Institute of Technology
MILNE, Ruth I. 205 01d Civil Engineering Building .
St. Mary's of the Lake Hospital Atlanta, GA 30332
Kingston, Ontario i ’ e T T T T
Canada K7L 5A2- SHARPLESS, Gordon
. ’ Rehabilitation Counselor
MIRSKY, Professor Arthur Ability Associates
Department of Geology 218 State Tower Building .
Indiana University/ Syracuse, NY 13202
Purdue University
925 W. Michigan SIMS, Donald
Indianapolis, IN 46202 Research Assoclate
National Technical Institute
MURRAY, Robert H. for the Deaf
Applications Engineer One Lomb Memorial Drive
National Technical Institute Rochester, NY 14623
for the Deaf ’
One Lomb Memorial Drive SKYER, Richard S., Jr. *
Rochester, NY 14623 84 Crittenden Way, Apt. &4
Rochester, NY 14623
NOMEIKA, Kristina .
HIH (Handicap Independence Here) THROPE, Geoffrey B.
1400 Mt. Hope Avenue - Department of Orthopaedics
Rochester Independent Center c/o Case Western University
.Rochester, NY 14620 Highland View Hospital
3395 Scranton Road
NORD, Roy D. Cleveland, OH 44109
National Association of College and
University Business Officers
One Dupont Circle, Suite 510
Washington, DC 20036
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TOMBAUGH, Dorothy
Biology Teacher

971 Richmond Road
Lyndhurst, OH 44124

TOMBAUGH, Roy
971 Richmond Road

- Lyndhurst, OH 44124

TORRES, hicbael

Head of Pre-Medical Program

St. Andrews College

Ldaurinburg, NC 28352 . -

VAN ETTEN, Robert * .. .

Electrical Engineer .

U.S. Architectural & Transportation
Compliance Board '

4204 - 4th Street, North, Apt. 1

Arlington, VA = 22203

WAKEFIELD, Dr. Donald
Handicapped Student Services
Director |

“Indiana University/

Purdue University
419 North Blackburn Street
Indianapolis, IN 46202

WOOLEVER, Dr. Patricia

Division of Natural Science
and Mathematics

Northeastern Oklahoma State
University

Tahlequa, OK §74464

&
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!
ANDERSQN Noel
Coordi

1936 Lyndale Avenue, South
Minneapolis, MN 55403

ASHTONJ Paul
224-1W,} 3M Center
St. Paul, MN 55101

BLACK, Randy *
Office of the Registrar

_Peterson Office Building

750 University Avenue
Madison, WI 53707

BOERBOOM, Lambert *
227 N. High Street
Marshall, MN 56238

CARLISLE, James R. *
Carlisle Accounting Services
3480 Upper ‘149th Street N.W.
Rosemount, MN 55068

CHARLEBOIS, Paul *
Saskatchewan Council for
Crippled Children and Adults
1410 Kilburm
Saskatoon, S7M 0J8
Saskatchewan, Canada

.

CLARCQ, Jack

. Associmte Vice President

National Technical Institute
for the Deaf

One Lomb Memorial Drive

Rochester, NY 14623

ator of Vocational Services
Minneapolis Society for the Blind

\

z’
Minneapolis Workshop

1223

CREWE, Nancy, M.

University of Minnesota-Twin Cities

Department of Physiological Medicine
and Rehabilitation, Medical School

860 Mayo Memorial Building, Box 297

420 Delaware Street, S.E. :

Minneapolis, MN 55455

DANIEL, Connie Archbald .*
4744 Hamilton Road
Minnetonka, MN 55343

DAVID, Connie *°
1020 W. 53rd Street
Minneapolis, MN 55419

DILLAVOU, Jeneane
Exceptional Persons, Inc.
2530 University Avenue
Watetrloo, IA 50701

DRAVING, Harold *
3560 Edmund Boulevard
Minneapolis, MN 55406 ,

DREWICKE, Roger " *
Handicapped Resource Officer
University of Minnesota

7 Morrill Hall

100 Church Street, S. E
Minneapolis! MN

EAST, Jack M. *

American Amputee Foundation, Inc.
Arkansas Rehabilitation Institute
Suites 350-352

1700 W. 13th Street

Little Rock, AR 72202 h
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“EVERT, | Herbert D.
Assistént Registrar
Peterson Office Building
750 University Avenue
Office of the Registrar
University of Wisconsin
Madison, WI 53706

FULFORD, Raymond
Rehabilitation Engineer
Courage Center

3915 Golden Valley Road
Golden Valley, MN 55422

GRESS, Linda
Executive Director

The Coalition for Disabled Persons

1440 - 4th Avenue, North
Fargo, ND 58102

HOFFORD, Ian *

Farmer

R.R. #1

Hillier, Ontario, Canada

HOPPLE, Graeme Mitchell

Director of Adult Serviges

Green, Inc.

Greene County, Sheltered
Workshop Inc.

121 Fairground Road

Xenia, OH 54385

JOHNSON, Douglas

Employment Spegialist

Minnesota Services for the Blind
1745 University Avenue

St. Paul, MN 55104

JOHNSON, Frank *
6344 Wentworth Avenue South
Richfield, MN 55423

JONDLE, Calvin J.
Counsélor

Exceptional Persons, Inc.
2530 University Avenue
Waterloo, IA 50701

‘gOYCE,‘MiCB *

!

Research-Analyst
REAL, Inc.

103 South 4th Street
Marshall MN 56258

JUERGENS Richard O.

Adaptive Equipment Specialist

Iowa State Vocational
Rehabilkitation Facility

510 E. 12th Street o

Des Moines, IA 50319 L

Bty

KEPPEL,, Steven *

2100 Bloomington Avenue, South,

Minneapolis, MN 55404

LAWSON, David E.
Rehabilitation Engineer
Gillette Children's Hospital
200 E. University Avenue.
St. Paul, MN 55101

LIFCHEZ, Professor Raymond
Department of Architecture
Univérsity of California
Berkeley, CA 94708

LUNNEY, David
Department of Chemistry
East Carolina University
Greenville, NC 27834

MAKI, Dennis, V.J. * P
707 - 6th Street
Virginia, MN 55792

MORRISON, Robert
Department of Chemistry
East Carolina University
Greenville, NC 27834

NELSON, Gerald A. *
Mechanical Engineer

#214

FluiDyne Engineering Corporation

5900 Olson Memorial Highway
Minneapolis, MN 55422

OSHIMA, Karin #
4829 Xerxes Avenue South
Minneapolis, MN 55410

OSTRANDER, Pauline
Hearing-Impaired Program
St. Mary's Junior College
2500 S. 6th Street
Minneapolis, MN 55454

PATTERSON, George
‘Employment Spetialist

]

Minnesota Services for the Blind

1745 University Avénue
St. Paul, MN 55105

PETERS, Robert *
1 Timberglade Road
Bloomington MN 55437

REDD, Cathy * ln

. Student Counseling Bureaﬁ -
101'Eddy Hall
University of Minnesota
Minneapolis, MN 55455
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ROWELSON,«Patgicia *

8300 W. 30% Street, #315
St. Louis Park, MN 55426 .

SANDY, Renee

Coordinator of Evaluations
and Placement

Courage Center

3915 Golden Valley Road

Golden Valley, MN 55422 o

SCHATZLEIN, John *
Control Data Corporation
8100 - 34th Avenue, South”
Box 0

‘Minneapolis, MN 55440
‘

SHEIE, Timothy

Teacher

Anoka-Hennepin District 11
Hearing-Impaired Program

Coon Rapids Junior High School
Raven Street, N.W.

Coon Rapids, MN 55433

SMITH Dania

Vocational Rehabilitation Counselor {
Office of Vocational Rehabilitation JV
New York State

50 Clinton Street

Hempstead, Long Island, NY 11550

STEARNER, Phyllis S. *
Biologist

Argonne National Laboratory
9700 S. Cass Avenue
Argonne, IL 60439

STOLLER, Jacki
Counselor

Metropolitan Center for \ ’

Independent® Living .
1728 University Avenue <
St. Paul, MN 55104 B

TSCHIDA, Pam
Emp loyment Specialist -
Minnesota Services for the Blind

©1745 University Avenue

St. Paul, MN 55104

VASA,. Jiri

Electronics Engineer
Earl Hall ~ Queen's University
Kingston, Ontario

Canada K7L 3N6 .
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WARREN, Don R.

President -

Clinical-Convenience Products

Director

Wisconsin Foundation fpr
Applied Technology

2070 Helena Street

Madison, WI 53703

WASTVEDT, Steven
Personnel Administrator
Control Data Corporation
8100 - 34th Avenue, South
Minneapolis, MN 55440

WEISS, Cheryl L.
Visual-Impaired Program
St. Mary's Junior College
2500 S. 6th Street
Minneapolis, MN 55454

WISE, Caroline
Vocational Counselor,
Courage Center

3915 Golden Valley Road
Golden Valley, MN 55422
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