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CHAIRMAN'S NEWSLETTER

Following is the Annual Summary Report of the Committee on Prosthetics Re-
search and Development covering the 1966-67 year. As you will see, the past year
has been a busy one indeed.

In keeping with the plan of rotation of membership of CPRD and its subcommittees,
Drs. Robert L. Bennett and James B. Reswick, and Mr. Charles W. Rosenquist retire
from CPRD. Dr. Allen S. Russek, Mr. Alvin L. Muilenburg, and Prof. Charles W.
Radcliffe have been appointed to fill the vacancies.

Drs. Yoshio Setoguchi and Fred Leonard have been appointed to the Subcommittee
on Child Prosthetics Problems to fill the vacancies created by the retirement of Dr.
Richard E. King and Mr. Carl Sumida.

Mr. William M. Bernstock has been appointed a member of the Subcommittee
on Evaluation.

In December 1966 a Conference on Prosthetics and Orthotics was held at the
request of the Vocational Rehabilitation Administration to develop information for °
use in planning research for the next five to ten years. A comprehensive report has
been prepared and will be available in the near future.

With special fiscal support from the Veterans Administration, the Subcommittee on
Sensory Aids organized a Conference on Sensory Aids which was held in March.
The purpose for the conference was to make a comprehensive inspection and inventory
as to the types of research that should be carried out in the field of sensory aids for
the blind. y

The highlight in prosthetics has been the introduction of immediate postsurgical
fitting techniques into the prosthetics curricula at the University of California in Los
Angeles and at Northwestern University. The three courses held to date have been
well received. New York University will begin offering similar courses during the
next academic year. We feel that the immediate postsurgical fitting program is an
excellent example of the benefits to be gained by cooperation of various research
groups and Government agencies both here and abroad. :

Less than four years after this revolutionary concept was introduced to this country,
formal training in its basic features has been made available to clinical teams. Not
only does immediate postsurgical fitting offer the patient improved treatment, but
it provides significant economic savings to both the patient and the country. With
acceptance of the basic technique has come the necessity for careful evaluation of the
results achieved and continued study of the numerous basic principles involved.

For several years Human Limbs and Their Substitutes has been out of print. Since
its publication in 1954 progress has been rapid and should eventually result in a
revised edition. In the meantime the large number of requests which have been
received must be satisfied and arrangements have been made for reprinting by the
Hafner Press at no charge to the Government. The reprint issue will contain a
new foreword and bibliographic additions summarizing recent advances.

Under the guidance of the Subcommittee on Evaluation a pilot program in clinical
evaluation was initiated in September. The Engen Plastic Hand Orthoses and the
Veterans Administration Prosthetics Center Patellar-Tendon-Bearing Brace were
selected for study. Clinic teams have been trained in the techniques of using these
devices, and fittings have been undertaken in the field. ;

The Subcommittee on Fundamental Studies has recommended that the Committee
sponsor a Seminar on the Human Foot and Ankle and arrangements will be made
for such a conference to be held in Washington sometime this fall. The objectives
will be to set forth what is known and what needs to be investigated about the
biomechanics of the foot and its influence on the integrated locomotor mechanism,
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with emphasis on the application of this knowledge to the management of patients with
orthopedic impairments. Dr. Verne T. Inman will be chairman of the Seminar. It is
expected that a useful document will be published as a result of the Seminar.

The publication of both issues of Artificial Limbs scheduled for the past fiscal year
was delayed because of a lack of funds. However, both issues are currently in press
and it now appears quite possible that future issues can be published on schedule.

The next meeting of the Committee is scheduled to be held in Washington on
October 21, 1967.

HERBERT ELFTMAN,
Chairman, CPRD.
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PURPOSE

The Committee on Prosthetics Research and Development undertakes
activities serving research in the fields of prosthetics, orthotics, and sensory
aids when such activities are accepted by the National Academy of Sciences
as a part of its functions.

The Veterans Administration, the Department of Defense, and several
agencies within the Department of Health, Education, and Welfare have
responsibilities to amputees and others with physical and sensory impair-
ments. In addition, a number of private foundations are similarly concerned.

Because the volume of business in the fields of artificial limbs, orthopaedic
appliances, and sensory aids for the blind and the hard of hearing is not
sufficiently great to support the types of research necessary to maintain prog-
ress commensurate with other technical fields, it has become necessary for
these Government agencies and private foundations to support research and
development either within their own organizations or by contracting with
universities and industrial laboratories, or by both means.

The objectives of the Committee on Prosthetics Research and Develop-
ment are: to correlate and coordinate prosthetic and sensory aids research
sponsored by the Veterans Administration, the Vocational Rehabilitation
Administration, the Children’s Bureau, the Army, the Navy, and others; to
develop information by means of special reports, periodic reports, and per-
sonal liaison, which will enable the National Academy of Sciences—National
Research Council to advise the sponsors concerning the scope of the pro-
gram and the progress made; to ensure that successful new devices and
techniques are made available promptly to the organizations concerned with
the education of medical and paramedical personnel in the fields of pros-
thetics and orthotics; and to provide wide dissemination of the results of
research by the publication of the program journal ARTIFICIAL LIMBS
and other technical reports.

ORGANIZATION

The Committee on Prosthetics Research and Development is a part of the
Division of Engineering. The Committee membership is drawn from the
engineering and medical professions and from other disciplines interested in
furthering the development and utilization of prosthetic and orthotic devices
and sensory aids. The appointments to the Committee, which are normally
for a three-year period, are made by the Chairman of the Division of
Engineering, subject to the approval of the President of the National
Academy of Sciences.
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The Committee on Prosthetics Research and Development utilizes five
permanent subcommittees: the Subcommittee on Fundamental Studies, the
Subcommittee on Design and Development, the Subcomnmittee on Evalua-
tion, the Subcommittee on Child Prosthetics Problems, and the Subcommit-
tee on Sensory Aids (Fig. 1).

"The Subcommittee on Fundamental Studies is responsible for organizing
small working panels of persons directly interested in basic studies for the
exchange of ideas and the stimulation of research.

By arranging frequent meetings of groups of persons directly concerned
with the design and development of prosthetic and orthotic devices at the
working level, the Subcommittee on Design and Development stimulates
an active interchange of information and ideas between the various design
and development groups, provides leadership in attacking critical problems,
evaluates new ideas and suggestions from the standpoint of engineering
feasibility, and encourages competent designers.

Evaluation, always a difficult task, is a major continuing responsibility of
the Committee on Prosthetics Research and Development. To enable the
Committee to fulfill this responsibility more efficiently, the Subcommittee
on Evaluation was created to study evaluation problems in detail in order
to advise the Committee on Prosthetics Research and Development con-
cerning the status of specific devices and techniques and to coordinate the
activities of laboratories engaged in evaluation.

The Subcommittee on Child Prosthetics Problems stimulates studies
and disseminates the results of research in prosthetics for child-amputee
patients. Under the auspices of this subcommittee, the Child Amputee Re-
search Program is carried on through some 26 participating child-amputee
clinics. The subcommittee publishes, through New York University, a
monthly Inter-Clinic Information Bulletin, the material for which is as-
sembled and edited by the Assistant Executive Director of the Committee on
Prosthetics Research and Development.

COMMITTEE OF
PROSTHETICS RESEARCH AND DEVELOPMENT

Subcommittee on Subcommittee on Subcommittee on
Fundamental Design and Supsommittec on Child Prosthetics Sengoanittes on
Studies Development Problems
(Workshop panels (Workshop panels (22 cooperating
for specific for specific child amputee
areas, Fluid areas, Fluid clinics throughout
membership,) membership,) U.S. and Canada.)
Ficure 1
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The Subcommittee on Sensory Aids exists to provide advisory service to
interested agencies—governmental and private—concerning the develop-
ment of sensory aids for the blind and the hard of hearing.

The Committee on Prosthetics Research and Development is served by
a staff of full-time personnel employed by the Academy—Research Council,
consisting of an executive director, an assistant executive director, a staff
editor, an administrative assistant, and a secretary.

OPERATIONAL CONCEPT

General

The responsibilities of the Committee on Prosthetics Research and De-
velopment are carried out in a variety of ways, depending upon requirements
and circumstances. Generally, Committee business is conducted by the Com-
mittee as a whole and its subcommittees which report fully to the Com-
mittee. The work of certain of the subcommittees is closely interrelated ; for
example, Design and Development, and Evaluation; Design and Develop-
ment, and Child Prosthetics Problems. Liaison is maintained by a degree of
inter-digitating membership.
. Problems requiring special or technical knowledge are referred to selected
ad hoc committees for study and report. Appointments to such ad hoc com-
mittees are not restricted to the membership of the Committee on Prosthetics
Research and Development, but are chosen for their special knowledge of the
problem at hand. For such ad hoc committee assignments, the Committee
on Prosthetics Research and Development has available a large number of
persons affiliated with the prosthetics research program who are qualified
for appointment and willing to serve.

The recommendations of the subcommittees and the ad hoc committees
are reviewed by the Committee on Prosthetics Research and Development,
which meets twice a year, or as necessary, to conduct its business.

Governmental Relationships

The Committee on Prosthetics Research and Development is responsible
for advisory services through the Academy—Research Council to the Veter-
ans Administration, the Children’s Bureau, and the Vocational Rehabili-
tation Administration, the last two being agencies of the Department of
Health, Education, and Welfare. Liaison representatives have been desig-
nated by these Government agencies and take part in Committee delibera-
tions. The Army Medical Biomechanical Research Laboratory, the Navy
Prosthetics Research Laboratory, and the Veterans Administration Pros-
thetics Center are among the participating laboratories cooperating with the
Committee on Prosthetics Research and Development. From time to time
these laboratories are represented on the Committee.
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Interdivisional Relationships

Liaison with the Committee on Prosthetic-Orthotic Education, Division
of Medical Sciences, National Academy of Sciences—National Research
Council, is achieved by naming the chairman of that Committee as a liaison
member of the Committee on Prosthetics Research and Development, and
through persons who are members of both committees. Copies of all Com-
mittee on Prosthetics Research and Development publications are trans-
mitted to the Committee on Prosthetic-Orthotic Education. The journal
Artificial Limbs is a joint undertaking of the two committees.

ACTIVITY REPORTS
General

During the period July 1, 1966, through June 30, 1967, the Committee on
Prosthetics Research and Development continued to advise and assist in the
coordination of Government-sponsored and privately sponsored research
in the fields of prosthetics, orthotics, and sensory aids.

At the request of the sponsoring agencies concerned, the Committee
during the past year made specific recommendations through Academy—
Research Council channels on some 16 proposals for research and develop-
ment.

One meeting of the Committee on Prosthetics Research and Development
was held during the past fiscal year, and a comprehensive report has been
prepared and distributed to those concerned. In addition, there have been
numerous meetings of subcommittees, working panels, and various other
groups sponsored by the Committee. Reports of these meetings have been
distributed to those concerned and have been appended, or will be
appended, to the minutes of the appropriate meetings of the parent Com-
mittee.

A limitation of funds curtailed the activities of the Committee during
part of the year.

Subcommittee on Fundamental Studies

The newly formed Subcommittee on Fundamental Studies met twice
during the past fiscal year. At its initial meeting, the subcommittee estab-
lished its objectives as coordinating, encouraging, and proposing investi-
gations which clearly contribute to the development of human abilities and
disabilities. The subcommittee envisioned its activities as being comple-
mentary in nature to those of the Subcommittee on Design and Develop-
ment and the Subcommittee on Evaluation. At its second meeting, the
subcommittee planned in some detail a seminar on the biomechanics of
the human foot to be held at the National Academy of Sciences during
October 1967.
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Subcommittee on Design and Development

The Subcommittee on Design and Development met once during the
past fiscal year for the purpose of reviewing the work of its various work-
shop panels and outlining work for the next ten months or more. Virtually all
the work of the subcommittee goes on in the panels, and the impact of their
activities has become increasingly apparent.

The subcommittee’s Workshop Panel on Lower-Extremity Prosthetics
Components met once and considered in detail all lower-extremity com-
ponents under development. Among the items reviewed were a hydraulic
ankle with automatic lock and a number of hydraulic, pneumatic, and
mechanical knee units.

The Workshop Panel on Lower-Extremity Prosthetics Fitting met once
for the presentation and review by developers of new materials and experi-
mental fitting techniques for lower-extremity amputees. Considerable atten-
tion was given to the possibility of eliminating the use of plaster casting
through the technique of suspension casting with malleable plastic and
the utilization of standard preforms. Also under development are various
types of adjustable sockets which are capable of being adapted to changes
in the amputee’s stump.

The Workshop Panel on Upper-Extremity Prosthetics Components and
the Workshop Panel on Upper-Extremity Fitting, Harnessing, and Power
Transmission met concurrently to review the current status of devices and
techniques under development. Particular attention was given to a revision
of the Manual on Upper-Extremity Prosthetics for Prosthetists now being
prepared at the University of California, Los Angeles.

The Workshop Panel on the Control of External Power and the newly
formed Workshop Panel on Upper-Extremity Orthotics also met concur-
rently and reviewed development in progress in these areas.

The Workshop Panel on Lower-Extremity Orthotics met once during
the past fiscal year. Major topics considered by the panel included the
effectiveness of unweighting systems, foot-pressure distribution, mechanical
linkages of the foot, brace structures, functional leg braces, and crutches
and canes.

Subcommittee on Evaluation

The Subcommittee on Evaluation met twice during the past fiscal year.
The attention of the subcornmittee was focused on a pilot clinical evaluation
program undertaken for the study of a number of selected prosthetic and
orthotic devices. As a preliminary step in the clinical evaluation program,
an instructional course in the Engen plastic hand orthosis was conducted at
Baylor University for orthotists and physicians participating in the evalua-
tion project. Later in the fiscal year a similar instructional course was
conducted in New York on a patellar-tendon-bearing brace developed by
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the Veterans Administration Prosthetics Center. Following the instruc-
tional courses, the participating clinics proceeded to use the items under
evaluation, with the staff of the Committee on Prosthetics Research and
Development maintaining close liaison.

Subcommittee on Child Prosthetics Problems

The Subcommittee on Child Prosthetics Problems held one meeting during
the past fiscal year. Four more child-amputee clinics were approved as
participating members in the subcommittee’s cooperative clinic program,
making a total of 26 clinics now participating in the program. The clinics
joining the program are Children’s Hospital, Denver, Colo.; Children’s
Hospital, Akron, Ohio; Shriners Hospitals for Crippled Children, Spring-
field, Mass.; and Shriners Hospitals for Crippled Children, St. Louis, Mo.
Fifteen additional clinics were noted as being in various stages of develop-
ment, indicating the potential future growth of the program. The goal
of the Subcommittee on Child Prosthetics Problems—to have an approved
child-amputee clinic conveniently available to every major population center
throughout North America—appears to be approaching realization. While
most of the clinics are solely concerned with patient service, several clinics
combine research and service. An annual meeting of the participating
clinic chiefs and the subcommittee’s monthly publication—the Inter-Clinic
Information Bulletin—aid in the coordination of the program. In addition,
site visits are made to the clinics.

Evaluation projects considered by the subcommittee at its meeting included
an electric feeder arm, a pneumatically powered upper-extremity prosthesis,
an adjustable pylon, porous sockets, an electric elbow, a friction shoulder
joint, an electric hook, myoelectric control units, a disk-friction knee, an
electric linear actuator, and Miinster-type below-elbow prostheses. Develop-
mental projects considered included an electric wrist unit, an electric elbow,
a swivel walker, a piezoelectric hand, an electric hand—Size No. 3, an
electric elbow unlock, and a resilient hand. Possible new field studies con-
sidered by the subcommittee were the immediate postsurgical fitting of pros-
theses to children and a survey of sports participation by amputee children.

Subcommittee on Sensory Aids

A Conference on Sensory Aids, organized by the Subcommittee on Sensory
Aids, met at the National Academy of Sciences during March 1967. There
were some 35 participants, including representatives from the Vocational
Rehabilitation Administration, the National Institutes of Health, the Vet-
erans Administration, the Children’s Bureau, the Office of Education, and
the Library of Congress. The purpose of the conference was to make a
comprehensive inspection and inventory of what research should be done to
ameliorate the problems of the blind. In its development of a start toward
long-range plans, the conference concerned itself with devices and tech-
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niques to help persons who are already blind rather than the prevention of
blindness. Position papers were presented on research and development,
evaluation, and deployment. Following general discussion, the participants
met separately as panels to consider each of these topics.
Important among the general recommendations of the conference were:
1. Organization of the scientific, technological, and financial resources
of the nation into an effective and sustained program for the blind.
2. Emphasis on the reading problem because of the present promise
that devices and techniques now under development will be bene-
ficial.
Continued attention to the mobility problem.
4. Development of technical aids to widen the vocational horizons of
the blind.

Conference on Prosthetics and Orthotics

At the request of the Vocational Rehabilitation Administration, the
Committee on Prosthetics Research and Development organized and held
a Conference on Prosthetics and Orthotics at the National Academy of
Sciences during December 1966. The purpose of the conference was to
develop information for use in planning research and development activities
in prosthetics and orthotics for the next five years and longer. Some 35
participants, chosen for their experience in these fields, were supplied with
reference material well in advance of the conference.

The work of the conference was undertaken by seven panels, as follows:
lower-extremity prosthetics and orthotics, upper-extremity prosthetics and
orthotics, surgical and medical considerations, engineering problems, funda-
mental studies, design and development, and evaluation.

In its conclusions, the conference found that great progress has been made
in prosthetics during the past two decades and continues today. This has
been the result of the utilization of fundamental studies of function to provide
criteria for design and fitting and the continual adaptation to prosthetics of
technological advances, including the availability of new materials.

With respect to orthotics, the conference concluded that although persons
in need of braces are much more numerous than those requiring prosthetic re-
placement, only minimal progress has been made in providing orthotic
devices capable of giving functional rehabilitation. Also, the entire field
of orthotics is cluttered with a multitude of devices, varying in use from
region to region, and from practitioner to practitioner. It was considered
that there is an imperative need for a survey of the braces now in use to
select those which have some merit and to allow their redesign in accordance
with modern engineering practice. Such a survey would also disclose the
need for new devices and lead to their design and development.

The report of the conference is being published for distribution by the
Committee on Prosthetics Research and Development.

@
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Immediate Postsurgical Prosthetics Fitting

The Committee on Prosthetics Research and Development has continued
to coordinate the projects involved in fitting lower-extremity amputees with
prostheses immediately after surgery. The Executive Director of the Com-
mittee assisted Dr. Ernest M. Burgess, Principal Investigator at the Pros-
thetics Research Study, Seattle, Wash., in writing and publishing a prelimi-
nary report entitled Management of Lower-Extremity Amputees Using Im-
mediate Postsurgical Fitting Techniques. This publication was used as the
basis for a conference sponsored by the University Council on Orthotic-
Prosthetic Education and the Committee on Prosthetics Research and Devel-
opment during July 1966. During December 1966 a supplement describing
the latest techniques for handling above-knee amputations was prepared.
The two documents were made available for a meeting of the University
Council on Orthotic-Prosthetic Education during January 1967, where it
was decided that immediate postsurgical fitting will be included in the cur-
ricula of the University of California at Los Angeles, New York University,
and Northwestern University. The Executive Director of the Committee on
Prosthetics Research and Development also assisted in the preparation of
Immediate Postsurgical Prosthetics in the Management of Lower-Extremity
Amputees for the Prosthetic and Sensory Aids Service of the Veterans
Administration, and this manual is now available from the Government
Printing Office.

Dissemination of Information

In foregoing portions of this report, reference has been made, in con-
nection with other items, to a number of positive actions taken in the dis-
semination of information. Throughout the year there continued to be a
steady demand for reports of major conferences sponsored by the Com-
mittee on Prosthetics Research and Development in previous years, for
example, The Geriatric Amputee (1961), The Application of External
Power in Prosthetics and Orthotics (1961), Orthotics Research and Develop-
ment (1962), and The Control of External Power in Upper-Extremity
Rehabilitation (1965). In fact, the demand has been so great that it has been
necessary to order reprints of a number of these publications.

In addition to the demand for the reports of the various workshop panels,
there were numerous requests for the reports of earlier workshop panels.

Because of a large number of inquiries concerning the book Human
Limbs and Their Substitutes, published in 1954 by the McGraw-Hill Book
Company under the sponsorship of the National Academy of Sciences and
out of print for several years, the Committee on Prosthetics Research and
Development arranged for reprints to be made by a commercial concern, and
this classic reference will soon become available again at a moderate price.

The Spring 1966 issue of Artificial Limbs was distributed during August.
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Because of a shortage of funds during the latter part of 1966 and the begin-
ning of 1967, publication of the Autumn 1966 issue and the Spring 1967
has been delayed. The Autumn 1966 issue was in press at the end of the
fiscal year, and the Spring 1967 issue was ready to go to press. Expressions
of interest in this journal come from its readers all over the world, and
there is a continuing abundance of material that merits publication.

The Inter-Clinic Information Bulletin now has a circulation of more
than 1600. Twelve issues were distributed during the past fiscal year. The
Bulletin contains material of special interest to physicians, surgeons, pros-
thetists, therapists, nurses, and others directly engaged in the care and man-
agement of child amputees.

During the year, the office of the Committee on Prosthetics Research and
Development responded to more than 750 requests for technical information.

International Activities

The Committee on Prosthetics Research and Development has consist-
ently made every effort to cooperate with international groups concerned
with prosthetics and orthotics research and development.

During the past fiscal year, the Executive Director of the Committee
participated in the Tenth World Congress of the International Society for
Rehabilitation of the Disabled in Wiesbaden, Germany, particularly with
the International Committee on Prosthetics and Orthotics. He also served
as a faculty member of the First Polish Seminar on Prosthetics and Orthotics
in Konstancin, Poland. En route to these meetings, he visited the newly
established Prosthetics Research Center at Dundee, Scotland, and met with
the Director of Prosthetics Research at Queen Mary’s Hospital, London.

Also during the past fiscal year, an engineer member of the Committee
spent two weeks in Russia as a guest of the Russian Academy of Science
and four days in Poland as a guest of the Polish Institute for Control Appli-
cation. In addition, he participated in an International Symposium on the
External Control of Human Extremities in Dubrovnik, Yugoslavia.

Another engineer member of the Committee visited prosthetics research
activities in Sweden, and a prosthetist member visited a number of hospitals
and limbshops in Poland.

In general, it was gratifying to the Committee on Prosthetics Research
and Development to note that the United States artificial-limb program was
exerting an influence on the care of amputee patients throughout the world.

FUTURE PLANNING
General
The Committee on Prosthetics Research and Development proposes to
continue to coordinate and correlate governmentally and privately sponsored
research projects in the fields of prosthetics, orthotics, and sensory aids,
particularly attempting to bring about a more organized program in ortho-
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tics and sensory aids; to continue its efforts to stimulate and maintain a bal-
anced program in those areas; to ensure that the prosthetics and orthotics
education schools, the University Council on Orthotic-Prosthetic Education,
and the American Orthotics and Prosthetics Association are promptly in-
formed of developments within the program; and to ensure widespread
dissemination of information by publication of Artificial Limbs, the Inter-
Clinic Information Bulletin, and appropriate reports.

The Committee on Prosthetics Research and Development plans to meet
a minimum of twice yearly for the conduct of its business and to receive
the reports of its standing subcommittees (Fundamental Studies, Design
and Development, Evaluation, Child Prosthetics Problems, and Sensory
Aids).
Subcommittee on Fundamental Studies

The Subcommittee on Fundamental Studies will conduct a Seminar on the
Human Foot at the National Academy of Sciences during the fall of 1967.
Its objectives will be to present what is known and not known about the foot,
its effect on the proximal musculoskeletal structure, and demonstrate how
this knowledge can be applied. It is planifed that a useful document will re-
sult from the Seminar.

Subcommitiee on Design and Development

To guide and stimulate the design and development of prosthetic and
orthotic devices, the Subcommittee on Design and Development will sponsor
frequent meetings of small groups of persons actively engaged in prosthetics
design at the working level. Membership in these groups will be kept small
and appropriate to the particular tasks to be considered.

Subcommittee on Evaluation

The Subcommittee on Evaluation will continue to focus its attention on
the pilot clinical evaluation program now under way, with a view toward
development of an evaluation program that will be truly useful to designers
in improving their devices and techniques, and to clinicians in becoming ac-
quainted with new developments.

Subcommittee on Child Prosthetics Problems

The Subcommittee on Child Prosthetics Problems has established a well-
defined pattern of work which will continue in the year ahead. As in the past,
it will coordinate the activities of the cooperating child amputee clinics, em-
ploying them as a means for obtaining information concerning the amputee
population and as a medium for evaluating new methods of treatment and
bringing new devices and techniques into use. The monthly Inter-Clinic In-
formation Bulletin will continue to serve as an important means of communi-
cation to practitioners.
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Subcommittee on Sensory Aids

The Subcommittee on Sensory Aids will continue its efforts to bring about
the establishment of a national program for blindness, analogous to the Na-
tional Heart Program and the National Cancer Program. In the immediate
future, it will continue its review of research in sensory aids sponsored by
the Veterans Administration,
International Activities

In general, the Committee on Prothetics Research and Development
will continue its efforts to keep abreast of developments in prosthetics and
orthotics research abroad and cooperate with research groups in other

countries.
PUBLICATIONS

Annual Summary Report of Activities for Year Ending June 30, 1966. (Report
to the Veterans Administration, the Vocational Rehabilitation Administration,
and the Children’s Bureau from the Committee on Prosthetics Research and
Development.)

Report of Meeting of Subcommittee on Evaluation, July 12, 1966

Report of Second Workshop Panel on Lower-Extremity Prosthetics Components,
July 14, 1966.

Report of Sixth Meeting of Subcommittee on Design and Development, August
10, 1966.

Report of First meeting of Subcommittee on Fundamental Studies, October 12, 1966.

Minutes of the Sixteenth Meeting of the Committee on Prosthetics Research and
Development, October 13—14, 1966.

Report of Conference on Prosthetics and Orthotics, December 12-13, 1966. (In
press at end of fiscal year.)

Report of Workshop Panel on Lower-Extremity Orthotics, March 6-8, 1967. (In
preparation. )

Report of Workshop Panel on Upper-Extremity Prosthetics Components, March 9-10,
1967. (In preparation.)

Report of Workshop Panel on Upper-Extremity Fitting, Harnessing, and Power
Transmission, March 9-10, 1967.

Report of Meeting of Subcommittee on Child Prothetics Problems, March 20-21,
1967.

Report of Conterence on Sensory Aids, March 30-31, 1967. (In preparation.)

Report of Second Meeting of Subcommittee on Fundamental Studies, April 25-26,
1967. )

Report of Workshop Panel on Lower-Extremity Prosthetics Fitting, May 1-2, 1967.

Report of Workshop Panel on Control of External Power, May 15-17, 1967. (In
preparation.)

Report of Workshop Panel on Upper-Extremity Orthotics, May 15-17, 1967. (In
preparation.)

Progress Report on Pilot Study in Clinical Evaluation.

Inter-Clinic Information Bulletin. (Monthly publication of the Subcommittee on
Child Prosthetics Problems. 12 issues.)

Artificial Limbs, Vol. 10, No. 1, Spring 1966.

Artificial Limbs, Vol. 10, No. 2, Autumn 1966, in press at end of Fiscal Year
1966-1967.

Artificial Limbs, Vol. 11, No. 1, Spring 1967, in preparation at end of Fiscal Year
1966-1967.
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Appendix A
PARTICIPATING AND COOPERATING PROJECTS

PROSTHETICS AND ORTHOTICS

(Listed below are major projects in the United States coordinated by the Committee
on Prosthetics Research and Development.)

Organization and principal Major area (or Areas) Sponsoring
investigator of investigation agency
American Institute for Prosthetic Development of Pneumatic CB, VRA
Research (AIPR)— Prostheses
Henry H. Kessler
Edward A. Kiessling
Army Medical Biomechanical Development of Prosthetic and U.S. Army
Research Laboratory Orthotic Materials and Devices
(AMBRL)—
Peter M. Margetis
Fred Leonard
American Orthotics and Pros- Preparation of a Recruiting Film  VRA
thetics Association (AOPA)— for Tramees for Careers as
Herbert B. Warburton Orthotists and Prosthetists and
Follow-up Studies of the
Film’s Effectiveness
Preparation of Shop Manuals AOPA
in Prosthetics and Orthotics
Attending Staff Association of the  Investigation of Externally VRA
Rancho Los Amigos Hospital, Powered Orthotic Devices
Inc. (RANCHO)— Application of Orthotic Devices in VRA
Vernon L. Nickel the treatment of Lower-
Extremity Fractures and
Degenerative Arthritis
Interval Measurements Applied VRA
Robert B. Pearson to Skeletal Motor Units
Investigation of Myoelectric VRA
Worden Waring Control of Functional Braces
Development and Evaluation of VRA

Russell Forney

184

Procedures for Selection of
Students for an Orthotic-
Prosthetic Training Program



Organization and prinocipal
investigator

California, University of, San
Francisco and Berkeley, Bio-
mechanics Laboratory (UC-
BL)—

Verne T. Inman

Charles W. Radcliffe

California, University of, Los

Angeles, Biotechnology Labora-

tory (UCLA-BL)—
John Lyman

California, University of, Los
Angeles, School of Medicine
(UCLA-P-OE)—

Charles O. Bechtol
Miles H. Anderson

California, University of, Los
Angeles, Child Amputee Pros-

thetics Project (UCLA-CAPP)—

Charles O. Bechtol
Milo B. Brooks

Case Institute of Technology,
Engineering Design Center
(CIT)—

James B. Reswick

Duke University Medical Center
(DU)—
J. Leonard Goldner

Gasow Veterinary Hospital
(ESSL)—
John O. Esslinger

Gilmatic (GIL)—
Gilbert M. Motis

CPRD Annual Report

Major area (or Areas)
of investigation

Prosthetic and Orthotic Design

and Studies of Human Locomo-

tion

Physiological Factors in the Oc-
currence and Modification of
Human Spastic States

Improved Prostheses and Im-
proved Fitting Techniques for
Lower-Extremity Amputees

Fundamental and Applied Re-
search Related to the Design
and Development of Upper-
Extremity Externally Powered
Prostheses

Study of New Materials, Tech-
niques, and Devices, and Prep-
aration of Up-to-Date Manual

on Upper-Extremity Prosthetics

Application of Pneumatic Struc-
tures to Design and Develop-
ment of Braces

An Interdisciplinary Research,

Teaching, and Service Program
in the Management of the Child

Amputee

Biomedical Research on Cyber-
netic Systems for the Disabled

Use of Temporary Plaster or Plas-
tic Pylons Preparatory to Fitting

of a Permanent Above-Knee or
Below-Knee Prosthesis.

Semiburied Implants for the At-

tachment of External Prostheses

Development of Upper-
Extremity Prosthetic
Components

Sponsoring
agency

VA

VRA

VA

VA

VRA

VRA

VRA

VRA

VA

VA
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Organization and principal
investigator

International Society for
Rehabilitation of the Disabled
(ISRD)—

Donald V. Wilson

Iowa College of Medicine,
University of, Iowa City,
Iowa (UI)—

Carroll B. Larson

Mauch Laboratories, Inc.
(MAUCH)—
Hans A. Mauch

Michigan, University of (UM )—
James W. Rae, Jr.

Michigan Crippled Children
Commission (MCCC)—
George T. Aitken

Navy Prosthetics Research
Laboratory (U.S. Naval Hos-
pital, Oakland, California)
(NPRL)—

Frank L. Golbranson

New York University, School
of Engineering and Science,
Research Division, Prosthetic
Devices Study (NYU-PDS)—

Renato Contini

New York University, Post-
Graduate Medical School, Pros-
thetic and Orthotic Studies
(NYU-POS)—

Sidney Fishman

186

Major area (or Areas)
of investigation

International Prosthetics
Information Service

Study of Individuals Who Had
Painful or Deformed Hips and
Have Been Treated with Cup
Arthroplasties

Research and Development in
Lower-Extremity Prosthetic
Devices

Advanced Development of Upper-
Extremity Orthoses

Clinical Testing of Prosthetic
Devices and Techniques for
Child Afnputees; and the Devel-
ment of Improved Clinical
Management Procedures

Immediate Postsurgical Fitting of
Prostheses; and Lower-
Extremity Prosthetic and
Orthotic Development

Determination of the Pressure
Distribution between Lower-
Extremity Sockets and Stumps

Development of Devices and
Techniques to Facilitate
Diagnosis of Problems and
Improve Fitting of Lower-
Extremity Prostheses and
Orthoses

Exploration of Feasibility of
Organization of Laboratory and
Field Evaluation Program for

Orthotic Devices and Techniques

Evaluation of Prosthetic Devices
and Techniques for Child
Amputees

Sponsoring
agency

VRA

VRA

VA

VRA

CB

U.Ss.

VA

VRA

VRA

CB



Organization and principal
investigator

New York University Medical
School and Post-Graduate
Medical School (NYU-MS)—

Allen S. Russek

Northwestern University
Prosthetic Research Center
(NUPRC)—

Clinton L. Compere
Edward C. Grahn

Prosthetics Research Study
(PRS)—
Ernest M. Burgess

Temple University (TU)—
Bernard Sandler

Texas Institute for Rehabilitation
and Research (Baylor Univer-
sity College of Medicine)
(TIRR)—

Thorkild J. Engen

Veterans Administration Pros-
thetics Center (VAPC)—
Anthony Staros

Virginia, University of (UV)—
J. Hamilton Allan

CPRD Annual Report

Major area (or Areas)
of investigation

Investigation of Immediate
Prosthetic Fitting and Early
Ambulation Following Amputa-
tion in the Lower Extremity

Design and Development of
Devices and Techniques for
the Improvement of Prosthetic

Practices, Especially for Geriatric

and Problem Cases

Immediate Postsurgical Pros-
thesis Fitting and Ambulation

Electromyographic Control
of Prostheses

The Development of Powered
Upper-Extremity Orthotic
Systems

Development and Testing of
Prosthetic and Orthotic Devices
and Techniques

A Medical-Industry Team
Approach to Accelerate the
Application and Production of
Prosthetic and Orthotic
Developments

Sponsoring
agency

VRA

VA

VA

VRA

VRA

VA

VRA
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(Listed below are projects in the Dominion of Canada
which cooperate closely with the overall program.)

Prosthetic Research and Training Pro-
gram, Ontario Crippled Children’s
Centre—

Colin A. McLaurin

Rehabilitation Institute of Montreal—
Maurice Mongeau

Prosthetics and Orthotics Research and
Development Unit, Manitoba Rehabil-
itation Hospital—

James Foort

The University of New Brunswick Bio-
Engineering Institute—

Development of a Wide Variety of Up-
per-Extremity and Lower-Extremity
Body-Powered and Externally Pow-
ered, Prosthetic Devices and Compon-
ents for Children

Development of Externally Powered
Upper-Extremity Prosthetic Devices,
with Special Reference to Children

Development of a Variety of Prosthetic
Devices for Children, with Special
Reference to Lower-Extremity Re-
quirements

Orthotics Systems Research with Special
Emphasis on the Employment of Elec-

R. N. Scott tromyographic Signals as Controls
SENSORY AIDS
Organization Major area (or Areas) Sponsoring
of investigation agency
American Center for Research Clinical Determination of Per- VA
in Blindness and Rehabilitation formance Attainable by Blind
Individuals with the Battelle
Optophone
Evaluation of the Ultrasonic Aid VA
for the Blind
Bionic Instruments, Inc. Manufacture of 15-20 Obstacle VA
Detectors for the Blind
Center for Sensory Aids Evalua- Evaluation of a Wide Variety of VRA
tion and Development, Devices from the Very Simple
Massachusetts Institute of to the Very Complex
Technology
Haskins Laboratories, Inc. Fundamental Studies of Speech VA
and Speechlike Sounds as Out-
puts for Various Types of
Reading Machines for the Blind
Mauch Laboratories, Inc. Further Development of the VA

Mauch Personal-type Reading
Machine for the Blind
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Appendix B

SUBCOMMITTEE ON CHILD PROSTHETICS PROBLEMS

Georce T. AiTkEN, M.D., Chairman: (Orthopaedic Surgeon, Mary Free Bed Guild
Children’s Hospital), College Avenue Medical Building, 50 College Ave., S.E.,
Grand Rapids, Michigan 49503

SiNey Fisuman, Ph. D., Project Director, Prosthetics and Orthotics, New York
University Post-Graduate Medical School, 317 East 34th Street, New York,
New York 10016

Ricrarp E. Kinc, M.D., Chief, Juvenile Amputee Clinic, Crippled Children’s Division,
Emory University Branch, Atlanta, Georgia 30312

CrAuDE N. LaMBERT, M.D., 1725 West Harrison Street, Chicago, Illinois 60612

Newrton C. McCorroucH, M.D,, Chief, Child Amputee Clinic, South Orlando
Orthopaedic Group, 1141 Delaney Avenue, Orlando, Florida 32806

Couin A. McLauriN, Project Director, Prosthetic Research and Training Unit,
Ontario Crippled Children’s Centre, 350 Rumsey Road, Toronto 17, Ontario,
Canada -

CarL Summa, C.P.O., Child Amputee Prosthetics Project, UCLA Rehabilitation
Center, 1000 Veteran Avenue, Los Angeles, California 90024

SUBCOMMITTEE ON DESIGN AND DEVELOPMENT

CoLiN A. McLAurIN, B.A. Sc., Chairman: Prosthetic Research and Training Unit,
Ontario Crippled Children’s Centre, 350 Rumsey Road, Toronto 17, Ontario,
Canada

Frep Leonarp, Ph. D., Scientific Director, Army Medical Biomechanical Research
Laboratory, Walter Reed Army Medical Center, Forest Glen Section, Washington,
D.C. 20012

Jonn Lyman, Ph. D., Head, Biotechnology Laboratory, Department of Engineering,
University of California, Los Angeles, California 90024

Crnarres W. Rapcrirre, M.S., ML.E., Professor of Mechanical Engineering, Bio-
mechanics Laboratory, UG Medical Center, San Francisco, California 94122

James B. Reswick, Sc. D., Director, Engineering Design Center, Professor of Me-
chanical Engineering, Case Institute of Technology, University Circle, Cleveland,
Ohio 44106

ANTHONY STAROS, M.S., M.E,, Director, Veterans Administration Prosthetics Center,
252 Seventh Avenue, New York, New York 10001

SUBCOMMITTEE ON EVALUATION

Howarp R. THRANHARDT, Chairman: J. E. Hanger, Inc., 947 Juniper Street, N.E.,
Atlanta, Georgia 30309

Frank W. CLIPPINGER, Jr., M.D., Department of Orthopaedic Surgery, Duke Uni-
versity Medical Center, Durham, North Carolina 27706

CoLiN A. McLaurin, Project Director, Prosthetic Research and Training Unit,
Ontario Crippled Children’s Centre, 350 Rumsey Road, Toronto 17, Ontario,
Canada.
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SUBCOMMITTEE ON FUNDAMENTAL STUDIES

J. RaymonD PEARSON, Chairman: Professor of Mechanical Engineering, University
of Michigan, 1405 East Ann Street, Ann Arbor, Michigan 48104

Verne T. INMAN, M.D., Biomechanics Laboratory, 471 University Hospital, UG
Medical Center, San Francisco, California 94122

Epwarp Perzer, Ph. D., Chief, Bioengineering Research Service, VA Prosthetics Cen-
ter, 252 Seventh Avenue, New York, New York 10001

DonaLp S. Pierce, M.D., Department of Orthopaedic Surgery, Massachusetts Gen-
eral Hospital, Fruit Street, Boston, Massachusetts 02114

SUBCOMMITTEE ON SENSORY AIDS

RoBErT W. MANN, Chairman: Professor of Mechanical Engineering, Room 3-447,
Massachusetts Institute of Technology, Cambridge, Massachusetts 02139
SaMUEL AsHcrorT, Chairman, Department of Special Education, George Peabody
College for Teachers, Nashville, Tennessee 37203

James C. Buiss, Ph. D., Bioengineering Research, Control Systems Laboratory, Stan-
ford Research Institute, Menlo Park, California 94025

Leo G. DoerrLER, Ph. D., Director, Department of Audiology, Eye and Ear Hospital
of Pittsburgh, 230 Lothrop Street, Pittsburgh, Pennsylvania 15213

Frank A. GELDARD, Stuart Professor, Department of Psychology, Princeton Univer-
sity, Princeton, New Jersey 08540

Epwarp L. GLASER, Research Associate, Project MAC, Massachusetts Institute of
Technology, 545 Technology Square, Cambridge, Massachusetts 02139

Donarp R. Grirrin, The Rockefeller University, York Avenue and 66th Street, New
York, New York 10021

Leon D. Harmon, Bell Telephone Laboratories, Inc., Murray Hill, New Jersey 07971

Ricuarp E. Hoover, M.D,, 14 W. Mt. Vernon Place, Baltimore, Maryland 21201

JeroMme Y. LeTTVIN, 20C—-026, Research Associate in Electrical Engineering and the
Research Laboratory of Electronics, Massachusetts Institute of Technology,
Cambridge, Massachusetts 02139

Patrick W. Nve, Willis H. Booth Computing Center, California Institute of Tech-
nology, Pasadena, California 91109
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