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ISPO, An International
Prosthetics-Orthotics
Program

Anthony Staros'

IT IS appropriate that the editorial board of Artificial Limbs should invite us
to tell its readers about a new professional association. This outstanding
journal has given form and clinical meaning to the products of a research and
education program, which in turn demonstrates the effectiveness of interdis-
ciplinary cooperation between physicians and surgeons, engineers, therapists,
prosthetists, orthotists, physiologists, psychologists, educators, and other
specialists who help to solve the problems of patients with neuromuscular
and skeletal disorders.

The correlation of the research, development, evaluation, and education
and training efforts of many individuals, laboratories, and centers through-
out North America has indeed been a great achievement. Many people have
often cited the Committee on Prosthetics Research and Development and
the Committee on Prosthetic-Orthotic Education for their contributions to
the government sponsors of such programs. The management product is a
temperate, yet definitive and noninhibitive, merging of the interests of a
variety of professions and projects into an entity with minimal overlapping
of effort. This program not only has been productive but also has yielded
demonstrable economies, and it now can serve as a sound foundation for an
overdue expansion based on an integrated system of personal relationships
and lines of mutual assistance among projects in Canada and the United
States.

Such correlative and management tasks unfortunately have not been per-
formed effectively on a broader international basis. Although, from time to
time, a number of individuals and groups here and abroad have assisted pro-
grams in other countries, that assistance was given with little or no cohesive-
ness. Indeed, one gained the impression that some help was given more in a
spirit of publicity-seeking than with the aim of benefiting patients on a world-
wide basis. In recent years, the United Nations has made some progress in
correlating the many worldwide activities; however, its efforts have been
limited primarily to informing interested parties about the various technical-
assistance projects. This has served a useful purpose, but it attacks only
part of the problem.

! Director, Veterans Administration Prosthetics Center, 252 Seventh Ave., New York,
N.Y. 10001.



The Committee on Prosthetics Research and Development and the Com-
mittee on Prosthetic-Orthotic Education provide professional advisory func-
tions in the management of the prosthetics and orthotics programs in the
United States and Canada. The same certainly should be provided on an in-
ternational level. For this reason, the International Committee on Prosthetics
and Orthotics of the International Society for Rehabilitation of the Disabled
was reconstituted as a separate society, comprising a group of professionals
who represent the members of prosthetics-orthotics clinical and research
teams throughout the world.

The International Society for Prosthetics and Orthotics (ISPO) is now an
established organization. Its membership consists of national member
societies, which are formed in each country when the number of members of
ISPO has reached the ISPO constitutional requirement. At that time, the
national member society elects its own executive board, which in turn selects
officers, including representatives to sit on the International Committee,
which is the governing body of the International Society itself.

The International Committee elects the officers of the International
Society in compliance with the constitutional requirement for balance among
the various professions. At present, formation of a national member society
called the U.S. National Committee of ISPO is underway. Membership drives
have been conducted sporadically, but these are now being reorganized.

The International Society will, under its constitution:

serve as an international, impartial and non-political coordinating, cor-
relating and advisory body on prosthetics and orthotics and other matters
related to the neuromuscular and skeletal system in close collaboration
with the national and international bodies involved in international pros-
thetics-orthotics programmes, offering appropriate guidance and advice
to these bodies to avoid unwitting duplication of effort and to encourage
maximum use of resources. In particular, it is intended that ISPO will be
affiliated to the International Society for Rehabilitation of the Disabled
(ISRD) as an associate member and as such, will collaborate in all 1SRD
functions and missions relevant to the field of prosthetics and orthaotics;

effect a scientific exchange among its members and others by collect-
ing and disseminating information through publications, correspondence,
exhibits, regional or international courses, seminars, symposia, con-
ferences, staff efforts, or otherwise;

encourage, promote and when requested, assist in efforts to co-ordinate
or guide research, development, and evaluation activities related to
prosthetics and orthotics throughout the world;

encourage, guide, and support the efforts of all those responsible for
care of patients involving these important fields and when requested,
correlate these activities throughout the world,;

undertake, when requested, appropriate projects to encourage and
facilitate high-level uniform practice by development of standards for
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nomenclature; curricula, design of devices, techniques, and processes,
testing; and by involvement in all appropriate aspects of patient care,
research and development, evaluations and education and training; [and)]

conduct research and surveys when appropriate.

Membership in ISPO is open. Special classes of membership are available
for professional persons who are actively engaged in prosthetics and orthotics
rehabilitation, including research, education, clinical practice, and other
significant categories. Nonprofessional individuals who are interested in
supporting the Society can elect to be Associate Members. Other individuals
or organizations, e.g., suppliers or manufacturers, can apply as Sponsoring
Members.

Standing committees of the Society already have started to work, covering
critical areas of the Society's interest such as Research, Evaluation, Educa-
tion, and Publications. Already the standing committees have been called
on by international organizations, such as the United Nations, to provide
services on very specific projects, particularly in education and training
and in dissemination of information. The Society will soon begin publishing
a bulletin to inform its members not only about Society business but about
matters of technical importance as well.

We trust that this newly formed association will receive the support of
professional people around the world. The field of prosthetics and orthotics
is a highly specialized area of technology, and the longer-established
international engineering, medical, and other scientific professional societies
touch prosthetics and orthotics only peripherally; broader scopes dilute their
interest in this field. There is a distinct need for this newly organized group-
ing of professional individuals who are directly involved or concerned with
the care of patients who have neuromuscular and skeletal disabilities. Event-
ually, an integrated, professionally run, international program concerned with
all aspects of prosthetics and orthotics will result, with benefits accruing to
the disabled all over the world.
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A Method of Early Prosthetics
Training for Upper-Extremity

Amputees’

OVER the past ten years, there have been
gradual changes in the treatment and train-
ing of patients who have had upper-limb
amputations (1,2,3). This paper discusses
early training techniques used over a
two-year period at Valley Forge General
Hospital on 67 (32 above-elbow and 35
below-elbow) amputees. Thirty-four of
the amputees were treated from July 1968
to February 1969, and 33 from February
1969 to July 1970.

Prior to February 1969, there was no
separate ward for amputees, and each pa-
tient was placed on a ward appropriate to
his overall disability, rather than according
to his amputation. The upper-extremity
amputees were pretrained in the leather-
laced practice prosthesis with plaster-shell
insert. However, this type of practice pros-
thesis was not fitted to the patient's stump
until all wounds had healed and drainage
had ceased. Consequently, preprosthetic
training was delayed, and unilateral pat-
terns could develop in the interim. When
the patient did receive his practice pros-
thesis, training was initiated, with limited
practice periods in occupational therapy
for one hour a day. At first, the amputee
wore the practice prosthesis only in the
clinic. After he had mastered its operation
and could tolerate the socket for longer
periods, he was allowed to wear it the en-
tire day. The patient was instructed to re-
move the prosthesis at night and to use the

1From the Occupational Therapy Section, Dept.
of Surgery, Valley Forge General Hospital, Phoenix-
ville, Pa. 19460.

ZNow Chief of Occupational Therapy, Fort Riley,
Kans. 66442.

TIMOTHY V. REYBURN, MAJ., AMSC?

standard stump-wrapping procedure to
control edema. A major problem during
the training period was the constant separa-
tion of the plaster socket from the leather-
laced cuff. Also, the functional alignment
and the appearance were anything but
desirable (fig. 1). The therapist noted that
the patients did not voluntarily wear their
practice prostheses outside the supervised
clinic environment. It was apparent that a
more functional and streamlined type of
practice prosthesis was urgently needed.

In February 1969, the chief of orthopedics
organized a separate amputee service, and
a new training plan was initiated. The suc-
cessful treatment of lower-extremity am-
putees by a technique in which a rigid
dressing and plaster pylons were applied
immediately after surgery lead to the
hypothesis that a similar procedure might
be beneficial for upper-extremity ampu-
tees. A practice prosthesis that consisted of
a plaster socket with the terminal device

Fig. 1. A leather-laced practice prosthesis with
plaster-shell insert.
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Fig. 2. Adapted above- and below-elbow practice prostheses.

and cable attachments embedded within
the outer shell was fabricated (fig. 2). From
February 1969 to July 1970, 30 patients
were fitted with the device (three amputees
could not be fitted, because of transfer, in-
fection, etc.). Their ages were between 19
and 39; the average age was 22 years.

The key to a successful practice pros-
thesis is a firm, nonconstrictive, well-made
socket. Both the above- and below-elbow
sockets must be formed firmly and evenly
to control swelling and to forestall blisters
from developing by movement of the stump
within a poorly fitting socket. Fabrication
of the plaster-of-paris socket and prosthesis
is relatively easy, and the procedure is
basically the same for both above- and
below-elbow prostheses.

Fig. 3. The first layer of stockinet applied to a
below-elbow stump.

For the below-elbow socket, a layer of
stockinet is pulled over the stump (fig. 3)
and extended two or three inches above the
elbow, which allows for a fold and atrim on
the proximal end. The distal end of the
stockinet is cut and folded smoothly over
the stump. Double thicknesses of three-
inch plaster roll are thoroughly soaked and
placed lengthwise on the stump. An area is
left open ventrally to allow room for maxi-
mum flexion of the forearm. Circular, non-

Fig. 4. Application of plaster to the below-elbow

stump.
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constricting, single-thickness wraps are
then applied (fig. 4).

For an above-elbow socket, the stump is
completely covered with stockinet. The
distal end of the stockinet is cut and folded
smoothly over the stump. Double thick-
nesses of three-inch plaster roll are thor-
oughly soaked and placed lengthwise on the
stump (fig. 5). Each strip is ended three or
four inches distal to the axilla to facilitate
removal of the piaster socket. Circular,
nonconstricting, single-thickness wraps are
then applied. The lateral proximal apex is
reinforced in order to provide a firm base
for attachment of the lateral harness buckle.

Aluminum struts are attached to the pros-
thetic appliance and plastered into the
socket (fig. 6). When the socket is finished,
a figure-eight harness with a Northwestern
ring is fitted to the patient, and a terminal
device is attached to the practice prosthesis.
All of the cable, base-plate, and harness
connections are adjusted for each patient.
Once the connections are attached and in
proper alignment, the patient is trained to
operate the practice prosthesis (fig. 7). Ad-
ditional sockets are fabricated if stump
shrinkage exceeds the thickness of two

— - L
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Fig. 5. Plaster being applied over the stockinet.

single-ply stump socks. This basic pros-
thesis is used by the patient until he re-
ceives his final prosthesis.

Because these prostheses have proved so
acceptable to the amputees, a plaster socket
is fitted immediately upon the patient's
admission. A below-elbow amputee can be
fitted and can start to use his prosthesis all
in the same day. An above-elbow amputee,
if not ready for a practice prosthesis, is

Fig. 6. Affixing aluminum struts and a terminal
device to the plaster socket.

| 4
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Fig. 7. A below-elbow amputee learns to operate
the terminal device on a practice prosthesis.
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: <
Fig. 8. An above-elbow amputee fitted with a
plaster shell with figure-eight harness and North-
western ring.

fitted with a plaster-shell socket and figure-
eight harness (fig. 8). Anterior and posterior
elastic straps are attached to the plaster
shell to provide an even upward pressure.

The plaster shell replaces the standard
elastic wrap and provides an exercise mo-
dality for the patient. The protection pro-
vided by the hard plaster shell and the non-
constricting but firm pressure against the
patient's stump are superior to that pro-
vided by an elastic-bandage wrap. An
elastic bandage, when wrapped properly,
is firm distally and becomes less and less
firm proximally. The wrap is thus very un-
stable, and it readily falls off. The plaster
shell provides a more constant pressure,
and the elastic straps can be adjusted
easily.

Once the patient masters his practice
prosthesis, he is assigned to a work-therapy
job, which usually is related to his future
vocational interest. The ability to use his
prosthesis on the job convinces the patient
that he can function normally, which is
another step in preparing the man for his
permanent prosthesis and eventual dis-
charge. If the patient cannot perform a cer-
tain function with his prosthesis, a therapist
shows him how to solve the problem. The
ability to hold grain sacks, handle meat
knives, and lift pails are just a few of the
everyday tasks that can be taught in work-
therapy assignments.

At this point in his rehabilitation, the pa-
tient receives athirty-day leave. It is during

this period that the amputee can really give
his prosthesis a workout, by wearing it
around the house and using it while doing
repair work or mechanical tasks. Com-
pletely relying on his prosthesis is the best
way for him to work out any problems in its
operation. He learns what works best for
him, and this knowledge is of great value
when he is sent to the prosthetist for the
fitting of the permanent prosthesis. After
the patient receives his permanent pros-
thesis, he needs no further training; he can
operate it with maximum efficiency, and
all that is needed is a fina check-out. After
minor pressure points and alignment prob-
lems are adjusted, the patient is ready for
discharge.

If necessary, amputees can be fitted
while their stumps were still open and in
traction. The importance of skin traction
cannot be overemphasized; 75 percent of
the amputees received for treatment
needed some type of skin traction before
being fitted.

The skin-traction weight is removed, and
the traction ties are folded back over the
stump end. Another stockinet is then pulled
over the skin traction, and a plaster socket
is fabricated over both.

Although at first only the less open
stumps were fitted in this manner, the
method was so successful that we used it
on grossly open stumps, and the fittings
were accomplished without difficulty (fig.
9).

Fig. 9. Stump ready for fitting with practice pros-
thesis and traction still maintained.
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Training sessions in occupational therapy
with the practice prosthesis are a tremen-
dous boost to the patient's well-being. After
the training session, he removes the pros-
thesis, reties the traction, and attaches the
traction weights. As skin coverage and
healing improve, skin-traction time be-
comes less, and practice-prosthesis-wearing
time increases.

DISCUSSION

Acceptance of the permanent prosthesis
by the 30 patients fitted after February
1969, and their functional use of it, was
evaluated. The degree of acceptance and
functional use decreased as the level of
amputation increased, with positive accept-
ance of the long below-elbow prosthesis and
a gradual rejection of the shoulder-dis-
articulation prosthesis. Every patient was
given and trained with an APRL (Army
Prosthetic Research Laboratory) hand. Two
of the 30 patients preferred the APRL hand
to the hook; both of these had shoulder
disarticulations.

The post-February 1969 patients were
fitted three to four weeks earlier than the
pre-February 1969 patients. Duration of
hospitalization remained about the same,
but the post-February 1969 patients were
on work therapy and were productive three
to four weeks earlier.

Ease of fabrication and patients' accept-
ance of the streamlined practice prosthesis
were noted. The patients' stumps tolerated
the hard-shell sockets without difficulty.

Early fitting over open stumps and over
skin traction is possible. Edema is reduced
and the stump is desensitized while the
patient uses his prosthesis.

Rehabilitating the upper-extremity am-
putee to normal activities as soon as possible
requires a total team approach. Close co-
ordination among the physicians, nurses,
physical therapists, occupational therapists,
and prosthetists is necessary. If everyone
on the team understands the problems of
the upper-extremity amputee, then all can
work together in directing and guiding his
treatment.
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The Children's Prosthetics and

Orthotics Program®

DURING  the early 1950s, pioneering cli-
nicians in the management of the child
amputee repeatedly insisted that children
were not miniature adults, to whom modes
of fitting developed for adults could be ap-
plied indiscriminately. The physicians ar-
gued that these children had character-
istics and problems that required specia
study and treatment. Primarily because of
the missionary efforts of these men, the
Committeee on Prosthetics Research and
Development in February 1956 moved
from an indirect role in the area of chil-
dren's prosthetics to an active and dynamic
one by the establishment of a standing Sub-
committee on Child Prosthetics Problems
(SCPP). The first chairman, Charles H.
Frantz, M.D., guided the activities of the
subcommittee until 1965, when he was suc-
ceeded by George T. Aitken, M.D. The
current membership of the subcommittee
appears at the end of this article.

Concurrently with the establishment of
the SCPP, the Child Prosthetics Studies
program at New York University was cre-
ated under the direction of Sidney Fish-
man, Ph.D. From its inception, the New
York University program has been closely
related to the activities of the Subcommit-
tee on Child Prosthetics Problems. In es-
sence, New York University has acted as
an executive arm of the subcommittee in

'This article was adapted from a report prepared
for the Maternal and Child Health Service, Health
Services and Mental Health Administration, Dept. of
Health, Education, and Welfare. This agency has for
many years supported the activities described in this
report.

2 Assistant Executive Director, Committee on Pros-
thetics Research and Development.

HECTOR W. KAY?

implementing many of its recommendations.
This relationship led to the initiation and
completion of numerous significant studies,
some of which were: (1) extensive labora-
tory and field evaluations of various mod-
els of the APRL-Sierrano. 1 hand; (2) tests
of the Dorrance juvenile hand, size no.
2; (3) studies of the application of the quad-
rilateral suction socket to the juvenile
above-knee amputee, and of the patellar-
tendon-bearing prosthesis to the skeletally
immature below-knee amputee; (4) a field
evaluation, preceded by the development
of a fabrication manual and an instructional
course, on the Minister-type fitting for the
below-elbow amputation stump; and (5
laboratory and field studies of the CAPP
electric cart.

Significant nonevaluation activities in-
cluded studies of the prosthetic fitting of
children amputated for malignancy, nu-
merous surveys and census-type studies of
children under treatment, and follow-up
studies related to the early work of Frantz
and O'Rahilly in the classification of con-
genital limb deficiencies, with efforts to
achieve an internationally acceptable sys-
tem.

As aresult of the activities of the subcom-
mittee and of the studies conducted at its
instigation by New York University, a num-
ber of important by-products have emerged:

1. The treatment of the limb-deficient
child has become a recognizable subspe-
cialty in medicine that has attracted many
competent physicians.

2. The principle of fitting the child with
congenital limb deficits at a very early age
has been well established.

3. The early fitting of the juvenile who
loses a limb because of malignancy, other
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diseases, or trauma has aso become gen-
eraly accepted.

4. Developers and manufacturers have
been encouraged to produce prosthetic
components for al age levels of the child-
amputee population.

COOPERATIVE CLINIC PROGRAM

A significant early action of SCPP was to
bring together in August 1958 a group of
persons with a known interest in the treat-
ment of the child amputee. Included were
the chiefs of 11 existing child-amputee
clinics who agreed to cooperate in studies
seeking improved treatment for the limb-
deficient child. The participants in this
historic meeting were:

Gen. F. S. Strong, Jr., Washington, D.C.
Tonnes Dennison, Beverly Hills, Calif.

George T. Aitken, M.D., Grand Rapids, Mich.
Carleton Fillauer, Chattanooga, Tenn.

Charles H. Frantz, M.D., Grand Rapids, Mich.
Colin A. McLaurin, Chicago, Hl.

Charles Radcliffe, Ph.D., Berkeley, Calif.

Harry Campbell, Los Angeles, Calif.
Leon DeVel, M.D., Grand Rapids, Mich.
Edward Hitchcock, New York, N.Y.
Bertram Litt, New York, N.Y.

Edward Peizer, Ph.D., New York, N.Y.

Anna M. Bahlke, Albany, N.Y.

Milo Brooks, M.D., Los Angeles, Calif.
Capt. Thomas Canty, Oakland, Cdif.
Carleton Dean, M.D., Lansing, Mich.
George G. Deaver, M.D., New York, N.Y.
Sidney Fishman, Ph.D., New York, N.Y.
Col. Maurice Fletcher, Washington, D.C.
James Glessner, M.D., Newington, Conn.
J. Leonard Goldner, M.D., Durham, N.C.
Richard E. King, M.D., Atlanta, Ga.
Claude N. Lambert, M.D., Chicago, HI.

Arthur J. Lesser, M.D., Washington, D.C.
Robert Mazet, Jr., M.D., Los Angeles, Calif.
John R. Moore, M.D., Philadelphia, Pa.
Frank Potts, M.D., Buffalo, N.Y.

Frederick Vultee, M.D., Richmond, Va

Subsequently, other child-amputee clin-
ics sought affiliation with the cooperative
program, and, upon meeting the criteria
or standards established by the subcom-
mittee, additional clinics have been ac-
cepted into the cooperative research en-
deavor. Thirty clinics, broadly distributed,
have now been accepted.

A large proportion of the studies author-
ized by the subcommittee have been car-
ried out by the participating clinics under
the guidance of New York University.

In addition to the 30 clinics currently
enrolled in the cooperative program, con-
tact is being maintained with 36 other
child-amputee clinics.

PROJECTS

By the mid-1960s, it had become appar-
ent that significant advances had been
made in prosthetics generally. Many of the
improved fitting techniques that had been
developed were found to be applicable to
children, and numerous components of
advanced design had been made available
for use by the child amputee. As a result,
children with less severe or with uncompli-
cated limb deficits, of either congenital or
acquired origins, could be treated, and
reasonably satisfactory results could be ex-
pected. However, the management of the
child with severe losses, particularly those
affecting both upper limbs at high levels,
left much to be desired. The solutions to
these problems were considered to be in
the successful application and control of
externally powered devices. Although
available components and systems of this
type were (and are) relatively crude, they
are regarded as the hope of the future, and
a mgjor evaluation and redevelopment -
fort is being mounted. Already in progress
or about to be initiated as a result of prior
action by the Subcommittee on Child Pros-
thetics Problems are a number of studies
of great potential value in the evaluation
of improved devices and treatment pro-
cedures.

Studies will be conducted by New York
University, through the participating clin-
ics, on the Ontario Crippled Children's
Centre (OCCC) coordinated electric arm,
an advanced model of the Michigan Crip-
pled Children Commission feeder arm, the
OCCC electric elbow, the Rancho Los
Amigos Hospital electric elbows, the Otto
Bock myoelectric hand, and the Viennatone
myoelectric hand.

At the request of SCPP, New York Uni-
versity has conducted an annual census of
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the child amputees who are being treated
at the cooperating clinics. For 1969, the
data indicated that the total population
under treatment was 4,625—an increase of
236 over the prior year. An expanded
census relative to the calendar year 1970
has been completed.

SPECIALIZED FITTING CENTERS

At its meeting on October 21, 1967, the
Committee on Prosthetics Research and
Development approved a proposal by the
Subcommittee on Child Prosthetics Prob-
lems that an ad hoc committee be estab-
lished to develop a detailed plan for the
creation of specialized prosthetics fitting
centers for severely handicapped children.
At its meeting on June 12, 1968, CPRD re-
ceived the report of the committee, which
presented criteria for operation of the cen-
ters. This plan, which had been previously
approved by the child-amputee clinics, was
also approved by CPRD.

CHILDREN'S ORTHOTICS

At its meeting on November 4-5, 1969,
the Committee on Prosthetics Research and
Development charged the Subcommittee
on Child Prosthetics Problems with the re-
sponsibility for enlarging its sphere of activi-
ties to include children's orthotics. An ad
hoc committee of SCPP was appointed to
investigate the implications of this new re-
sponsibility and to make recommendations
for its implementation. It should be noted
that the Subcommittee on Design and De-
velopment of CPRD had already conducted
a number of meetings and workshops on
orthotics topics, particularly in the area of
lower-extremity bracing, which was the
first segment of the orthotics field to be in-
vestigated, and many items with possible
applications to orthopedically disabled
children were beginning to emerge from
this work.

Upon the recommendation of the ad hoc
committee, a number of selected lower-
extremity orthotics items that had emerged
from the design and development effort
and several bracing and ambulation aids
that had been developed at the Ontario
Crippled Children's Center were demon-

strated at a meeting of amputee-clinic
chiefs on June 11, 1970, and the clinic
chiefs were polled as to their interest in
clinica applications of the items demon-
strated. Their responses were tabulated by
New York University and revealed con-
siderable interest in virtually all items. The
Subcommittee on Child Prosthetics Prob-
lems reviewed these findings at its October
16, 1970, meeting and recommended that
NYU undertake the recruitment of a nu-
cleus of clinics interested in a cooperative
research program on treatment devices for
cerebral palsy, Legg-Perthes disease, and
myelomeningocele. It was further recom-
mended that orthopedic surgeons currently
participating in the program be surveyed
to identify clinics they knew to be interested
in these problems. Subsequently, NYU
reported that three clinics in the New Y ork
City area had indicated an interest in par-
ticipating, and that discussions were be-
ing held with these clinics to develop a
format for the initiation of a mutually use-
ful program.

EDUCATION

A magjor requirement for participation
in the cooperative clinical program has been
that clinic personnel attend the appropriate
upper- and lower-extremity courses at one
of the three universities offering such pro-
grams. Moreover, since December 1961 at
Northwestern University, and since 1964
at the University of California at Los An-
geles, 26 courses in the management of the
child amputee have been offered to 864
students, including 450 physicians, 238 ther-
apists, and 146 prosthetists. New York Uni-
versity has offered special lectures in the
management of the child amputee in its
regular prosthetics courses. In connection
with the evaluation of specific items where
special application skills are required,
courses of instruction have been given to
the participants.

All these educational activities have
tended to provide an increasingly higher
level of competence among physicians and
others in the management of the child with
limb deficiencies. Moreover, the Child
Amputee Program has been a direct par-
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ticipant in, and contributor to, the general
transition procedures governing the overall
prosthetics research and education program.
These procedures have served to bring new
research-derived information directly and
expeditiously to the consumer through
courses of instruction and published ma-
terials.

PUBLICATIONS

In May 1961, at a meeting of the 12 clinic
chiefs then participating in the cooperative
program, the chairman of the Subcommit-
tee on Child Prosthetics Problems proposed
the creation of a bulletin or newsletter that
would serve as a medium for the exchange
of information between the clinics. The idea
was received enthusiastically by the clinic
chiefs, who undertook to provide articles
on a scheduled basis. The first issue of the
Inter-Clinic Information Bulletin was pub-
lished in October 1961. It was six pages
long, and 100 copies were distributed. Now,
10 years later, the Bulletin is a 16-page
printed booklet with circulation in excess
of 2,700 copies per issue.

Initially, 1CIB dealt solely with amputees
and prosthetics management. In the past
year, however, in line with the general
trend, the scope of the Bulletin has been
enlarged to include orthotics topics. Since
1967, ICIB has been catalogued in the Li-
brary of Congress (Catalogue Number 67-
304).

At the last four annual meetings of the
chiefs of the cooperating clinics, a feature
of the program has been a symposium on a

selected area of child-amputee manage-
ment. The proceedings of the symposia
held in 1967 (Normal and Abnormal Em-
bryological Development), 1968 (Proximal
Femoral Focal Deficiency), and 1969 (Sur-
gical and Prosthetic Management of Lower-
Extremity Anomalies) have been published
and distributed to clinicians, medical
schools, and other interested groups. The
proceedings of the 1970 meeting (The Child
with an Acquired Amputation) are being
prepared for printing.

Effective communication with and be-
tween the clinics has been maintained by
means of the Inter-Clinic Information Bul-
letin, the annual meeting of clinic chiefs,
and personal contacts through CPRD and
NYU staff. These factors have been critical
elements in the extremely successful opera-
tion of the cooperative child-amputee re-
search program. As the scope of the en-
deavor now expands to include conditions
requiring orthotic assistance, the same ele-
ments may be used to develop an equally
successful program for children with ortho-
pedic disabilities other than amputation.

SUBCOMMITTEE ON CHILD PROSTHETICS
PROBLEMS, CPRD

George T. Aitken, M.D., Chairman, Grand Rapids,
Mich.

Charles H. Epps, Jr., M.D., Washington, D.C.

Sidney Fishman, Ph.D., New York, N.Y.

Cameron B. Hall, M.D., Los Angeles, Calif.

Douglas A. Hobson, P.Eng., Winnipeg, Canada

Leon M. Kruger, M.D., Springfield, Mass.

Claude N. Lambert, M.D., Chicago, 111

Robert E. Tooms, M.D., Memphis, Tenn.
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The CAPP Electric Cart;

Developments®

SINCE the development of the first Child
Amputee Prosthetics Project (CAPP) elec-
tric cart (1-5), the device has been com-
pletely redesigned. A limited number were
produced in 1968-69, and a field test
was conducted by New York University.
This article describes the mechanical
changes that have been made in the cart.
The report of the field test is presented else-
where in this issue.

The changes in no way altered the basic
concept of the cart, and the design is still
consistent with the original criteria: (1) the
cart should be a powered vehicle which
provides mobility to severely limited, limb-
deficient children; (2) the controls should
be simple to operate; (3) the cart should be
compact, highly maneuverable, yet very
stable and transportable; and (4) it should
require minimal maintenance, and be at-
tractive in appearance without resembling
a wheelchair.

Earlier models of the cart are shown in
figures 1, 2, and 3. These prototypes were
built between 1962 and 1966. The changes
made since prototype Ill have made the
production of the 14 carts needed for the
field test less costly. Figures 4 and 5 show

'This work was supported by Grant C-199, Mater-
nal and Child Health Service, Health Services and
Mental Health Administration, Dept. of Health, Edu-
cation, and Welfare.

2Dr. Setoguchi is the medical director of the Child
Amputee Prosthetics Project, University of California,
Los Angeles. Mr. Sumida is a research prosthetist and
Mrs. Shaperman is a research therapist with the pro-
ject.
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the cart produced in 1968-69 for the field
test. The differences between this model
and the 1966 prototype are described below.

STRUCTURAL CHANGES

The chassis, redesigned to simplify con-
struction, is built of 1-in.-square mechanical
tubing. The seat frame is made of ¥4-in.-
square, chromed mechanical tubing. The
front axle was redesigned to allow torsional
or vertical movement by means of a central
pivot stud that is located at the center of the

Fig. 1. Prototype I, CAPP electric cart.
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oo

Fig. 2. Prototype Il, CAPP electric cart.

g

Fig. 3. Prototype Ill, CAPP electric cart.

axle, which alows the chassis to travel over
an uneven surface and still maintain four-
wheel contact and stability.

A new folding-seat arrangement makes
the cart more compact for transport and
adds lateral support from the side arms.

The arms are set back far enough to allow
the cart to be placed close to a table, desk,
or washbasin. The frame for the backrest
can be folded flat by lifting it slightly out of
its locking notch and allowing it to fold for-
ward onto the seat cushion.

A shell made of metallic-green fiber glass
covers the chassis and power equipment.
The upholstery for the seat cushion and

Fig. 5. Field-test cart folded.
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backrest is black Leatherette (TM). The
seat frame is slightly larger than the seat
cushion, thus leaving a small space for stor-
age behind the cushion. Eight-inch, spoked
casters with one-inch, solid-rubber tires
(wheelchair type) are used on all four
wheels.

POWER-SYSTEM CHANGES

The two drive motors are positioned in-
dependently on each side of the chassis.
Each motor drives a specially designed
worm-gear reduction box. The rear wheels
are mounted directly on the output shaft
of the gearbox, which is bolted to the frame.
Power is fed into the gearbox through a
Browning gear belt.

A third motor powers seat raising and
lowering. This motor is mounted adjacent

to the right drive motor and is connected
to the two rear screw jacks by a Browning
gear belt and to a single front screw jack by
a flexible shaft. These screw jacks raise the
seat platform nine inches.

The battery is positioned between the
rear wheels and is easily accessible from
the rear of the cart. This arrangement is
more convenient than the side opening in
the previous model, but it necessitated re-
positioning the motors and gear boxes,
which had been a single package at the
rear of the cart in prototype I11.

The control box is a specially designed
unit developed at CAPP. It has toggle
switches for directional control and a sepa-
rate switch to raise and lower the seat. A
circuit breaker was added to prevent an
overload of the drive system. The switch
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Power Source
Drive motors

Redman, 12 v, de, permanent magnet

Speed 1'% mph (approx.)
Range One day use with overnight charging
Battery

Control unit

Sears Roebuck, G8-2, 6 v, 135 amp for 20 hr, or equiv.
Motorette solid-state, proportional control (Motorette Corp., 6000

Reseda Blvd., Tarzana, Calif.)

Chassts

Body Fiber-glass shell

Ground clearance 1% in.

Cart weight Approx. 95 Ib with battery

Turning radius 15% in.
Wheels (front)

Tires

8:00 x 1 in. spoked casters
Solid rubber, 8:00 x 1 in., wheelchair type

Fig. 6. Dimensions and specifications of CAPP electric cart.
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Fig. 7. Cart with solid rear wheels and new control
unit.

controls are housed in a compact cylindrical
unit that is mounted at the end of an re
shaped control arm, which is attached to
the left side of the seat frame and extends
to the child's chin. The control arm can be
adjusted for height and distance from the
seat back. The chin receptacle is positioned
next to the seat-elevation-control lever and
is foam-padded (see figures 4 and 5). The
control arm is held in position in front of
the child by a ramp lock. When lifted
dlightly, the control arm swings out for seat
folding, the child's use of the table top, or
transfer.

The specifications for the cart's power
equipment, size, turning radius, etc., are
shown in figure 6.

CHANGES SINCE FIELD TEST

In November 1970, two additional
changes were made. (The modified cart,
with the new wheels and control unit, is
shown in figure 7.

1. A new solid-state proportional control
unit, now available commercialy, was se-
lected to replace the previous control unit.
This new unit (manufactured by the Mo-

torette Corporation of Reseda, California)
provides proportional (variable-speed) con-
trol and an on-off master switch. The manu-
facturer provided a control for raising and
lowering the seat so that the unit could be
used with the electric cart. The control box
can be positioned for control by the chin or
an extremity. The circuitry unit fits on the
storage rack behind the seat.

2. The rear drive wheels were changed
from spoke casters to specially designed
cast-aluminum wheels to eliminate the pos-
sibility of breakage due to high torques, but
they have the same solid-rubber tires as
the front casters. Although the use of pneu-
matic tires is being considered, solid-rubber
tires have been retained for the present be-
cause they provide less rolling resistance
and thus prolong the life of the battery.
Also, solid-rubber tires are more reliable
for a testing program because no problems
arise from variations in air pressure.

PRODUCTION

The gear box, control box, chassis, body,
and seat-lifting mechanisms for the carts
used in the field test were specialy de-

Fig. 8. Assembly of field-test carts.



