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For a number of years research and development activities have been 
conducted on fluid-controlled mechanisms in above-knee prostheses. Early 
efforts in the Artificial Limb Program were directed at fluid control of knee 
mechanisms during stance phase of amputee gait in order to minimize knee 
buckling. About 1950 the emphasis shifted to fluid control of the swing 
phase of walking, with reliance placed upon the more skillful and bio-
mechanically-sound methods which had evolved in the fitting and align
ment of above-knee prostheses to achieve stability during the stance phase. 

Two forms of swing-control mechanisms have already become com
mercially available, namely the Hydra-Cadence and the DuPaCo hydraulic 
units, the latter on a more limited scale. It is anticipated that the Henschke-Mauch "HYDRAULIK" System, Model "B" , will be produced in sub
stantial numbers within the next few months for use with a planned VA 
Clinical Application Study. A fourth swing-phase device, the UC-B Pneu
matic unit, is still experimental but is expected to become available at a 
somewhat later time. Work continues on fluid control for the stance phase, 
with one device, the Henschke-Mauch Model " A " swing-and-stance unit, 
in an advanced stage of evaluation. Thus it is timely to review some of the 
educational efforts which have been devoted to fluid-controlled mechanisms 
as well as to outline some future plans and goals. 

In 1959 the Prosthetic and Sensory Aids Service of the Veterans Ad
ministration, led by its Director, Dr. Robert E. Stewart, recognized that 
informational and educational programs were needed to acquaint clinical 
personnel with the newly-emerging hydraulic mechanisms. In October of 
that year a Clinical Application Study of the Hydra-Cadence prosthesis was 
announced. Primarily intended to gain broad clinical experience with this 
new device under a wide variety of conditions, the study has also served 
as an educational medium for the 27 participating VA Orthopedic and 
Prosthetic Appliance Clinic Teams, including 76 commercial prosthetists 
from 67 limb facilities. 

In November 1959, the Prosthetics Education Program of the Uni
versity of California at Los Angeles introduced the teaching of the Hydra-
Cadence prosthesis in its Above-Knee Prosthetics Courses for prosthetists, 
physicians, and therapists. Subsequently, the Hydra-Cadence prosthesis was 
taught at UCLA in one-week Advanced Above-Knee Prosthetics Courses, 
held prior to or after regular courses on below-knee techniques. During 
the period November 1959-March 1961, ten courses including the Hydra-
Cadence unit were conducted by UCLA. Approximately 100 prosthetists 
participated in such specialized training. Of this group, some 80 were from 
commercial limb facilities. 



Recognizing that its programs would require greater numbers of prosthetists trained in hydraulic and pneumatic principles and in all the fluid 
controlled devices likely to become available in the next few years, the 
Veterans Administration initiated plans in the spring of 1961 for assuring 
such coverage. In cooperation with the American Orthotics and Prosthetics 
Association and with the assistance of instructional personnel from the 
three prosthetics schools, the Veterans Administration conducted a tuition-
free seminar on fluid-controlled mechanisms at the Eden Roc Hotel in 
Miami Beach, October 26-28, 1961, immediately after the AOPA National 
Assembly. 

Registration for the seminar was limited to prosthetists who had 
satisfactorily completed a university course in above-knee prosthetics at 
New York University, Northwestern University, at UCLA. (Completion 
of a "suction socket course," of the type offered a number of years ago 
by the Veterans Administration, the then OALMA. and the National 
Research Council, was not considered as qualifying for participation in 
the seminar.) A total of 87 prosthetists who had completed the prerequisite 
above-knee course enrolled in the seminar. 

Because of their immediate or anticipated availability, coverage was 
limited to the following four swing-control devices: the Hydra-Cadence, 
the Henschke-Mauch "HYDRAULIK" Model "B" , and the DuPaCo hydraulic 
units, and the UC-B pneumatic unit. Supplementing instruction on these 
devices were lectures on basic principles of fluid control and the significance 
of fluid control in lower extremity prosthetics. An examination was given at 
the end of the three-day session, with 78 of the 87 participants attaining 
passing grades. (Appendix A contains a list of the 78 prosthetists who suc
cessfully completed the seminar, with their respective limb facilities or 
organizations.) We are grateful to the American Orthotics and Prosthetics 
Association and to the three prosthetics schools for their assistance with 
this seminar which was acknowledged by all concerned as highly successful. 

Two more such seminars for qualified prosthetists have been announced 
by the Veterans Administration, one to be held in New York, February 19-
21, 1962 and the other in Salt Lake City, May 31-June 2, 1962. 

In a further effort to train more prosthetists ill broader perspectives of 
swing-control mechanisms. UCLA conducted a seminar on January 26. 1962 
for graduates of their ten courses where the Hydra-Cadence unit already 
had been intensively covered. Another seminar will be held by U C L A on 
March 23, l962, during a regular above-knee course, and again limited to 
prosthetists who had previously successfully completed a UCLA course involving the Hydra-Cadence device. Provision has been made for evening 
sessions to assure adequate coverage of all devices. 

Northwestern University will offer intensive instruction in the four 
swing-control devices as part of the Above-Knee Prosthetics Course to be 
held March 19, 1 9 6 2 through April 6 . 1962. New York University decided 
not to offer such coverage in the courses scheduled through this academic 
year, beyond brief indoctrination typical of numerous other mechanisms. 

It is believed that by June 1962 the objectives set by Dr. Stewart and 
his staff will have been met. There will he an adequate number of pros
thetists throughout the country trained in the lilting of fluid-controlled de
vices to assure such prosthetics service, when indicated, not only for dis
abled veterans but for the much larger numbers of other amputees as well. 

Effective January 2, 1962, the Veterans Administration authorized the 
issuance, to eligible veterans, upon appropriate prescription, of above-knee 



prostheses incorporating the Hydra-Cadence mechanism. Contractual con
ditions require that the Hydra-Cadence prosthesis "must be constructed by 
or under the close supervision of a prosthetist who has satisfactorily com
pleted either: 

a. A university course on Above-Knee Prosthetics* which included 
specific instruction on Hydra-Cadence mechanisms. 

b. A seminar on Fluid-Control Mechanisms conducted by the Veterans 
Administration. 

c. Participation in the VA Clinical Application Study of the Hydra-
Cadence Above-Knee Artificial Leg during which he fitted or super
vised the fitting of one or more Hydra-Cadence Limbs which were 
accepted as satisfactory." 

As the other three fluid-controlled devices become acceptable for rou
tine issuance, similar contractual requirements are planned. The Veterans 
Administration has compiled lists of prosthetists who have met such require
ments for the Hydra-Cadence prosthesis—by virtue of one or more of the 
three methods cited above—as well as those who are qualified to furnish 
all four devices discussed in this article. (See Appendix B for a summary 
of the VA-approved methods of attaining qualification.) We anticipate 
that UCLA and Northwestern University will include fluid-controlled devices 
as an integral and substantial part of their regular above-knee prosthetics 
courses, and we would hope that New York University would develop similar 
plans for the next academic year. Since the Veterans Administration does 
not plan to conduct any additional seminars for prosthetists after June 
1962, we would hope that the universities would provide at least equivalent 
opportunities for prosthetists who have already had basic above-knee pros
thetics courses to acquire qualifying training in fluid-controlled devices. 

Though we have been primarily directing our attention to educational 
programs for prosthetists, we have not lost sight of the need for orienting 
the other disciplines concerned with the prosthetics care of the amputee. 
As has been stated, UCLA has been including sessions on the Hydra-
Cadence mechanism in courses for physicians and therapists and will expand 
such instruction to include the other devices. Northwestern University will 
offer some instruction in fluid-controlled devices in lower-extremity courses 
for physicians and therapists. As in the past, New York University will offer 
limited coverage of such devices in the courses scheduled through June 
1962, and will explore the possibility of more detailed instruction during 
the next academic year. 

On January 30, 1962, an instructional course on hydraulic knee mechan
isms was presented by Northwestern University at the meeting of the Ameri
can Academy of Surgeons in Chicago. Thirty surgeons attended this session. 

The Prosthetic and Sensory Aids Service has been invited to conduct 
a three-hour session on fluid control in prosthetics at the meeting of the 
American Congress of Physical Medicine and Rehabilitation to be held in 
New York in August 1962. A similar invitation is anticipated from the 
Association of Medical Rehabilitation Directors and Coordinators for their 
July 1962 meeting in Buffalo. In addition, the Prosthetic and Sensory Aids 
Service may also conduct two or possibly three seminars for selected VA 
physicians and therapists during the next several months. 

In addition to courses and seminars, other media have been used to 
disseminate information about hydraulic and pneumatic mechanisms for 

*Some courses at UCLA were called Below-Knee Prosthetics, one week being devoted 
to Advanced Above-Knee Prosthetics. 



above-knee prostheses. As part of its "Project Slides," the Prosthetic and 
Sensory Aids Service prepared a number of slides and descriptive captions 
dealing with fluid-controlled devices for distribution to the field. The Com
mittee on Prosthetics Education and Information of the National Academy 
of Sciences-National Research Council arranged for the procurement of 100 
sets of such slides for distribution to medical schools, rehabilitation centers, 
and other interested organizations. The second volume of the Orthopaedic 
Appliances Atlas, published in I960, described hydraulic mechanisms with 
schematic drawings and p h o t o s as well as text. Reports on the Hensehkc-
Mauch Model "B" by New York I niversit] and by the Committee on Pros
thetic- Research and Development. \AS-NRC. have received w ide circulation. 

Future plans for the dissemination of information include an exhibit 
on fluid-controlled mechanisms. Publication of a report on our Clinical Ap
plication Study of the Hydra-Cadence prosthesis should provide valuable 
insights with respect to this device and possible implications for other 
hydraulic devices. The . \AS-i \RC is planning a future issue of the journal. 
Artificial Limits, devoted lo hydraulic mechanisms in lower extremity pros- -

thetics. An Ad Hoc Committee on Fluid-Controlled Legs of the Committee 
on Prosthetics Research and Development has been developing a composite 
technical report on all lluid-ciuitiulled swing-phase or stance-phase devices 
in production or under development. This report will be a most helpful 
contribution to the understanding of lluid-cotitrolled devices. 

After a long history of development, fluid-controlled mechanisms have 
become a pari of the "iegainentarium" available to prosthetics practice. 
It is the responsiliilitv of all interested organizations lo assure that sufficient 
knowledge is available for proper prescription, fabrication, alignment, train
ing, anil checkout so thai appropriately selected amputees nun realize the 
maximum offered by the properly fitted device. Though a good start has 
been made, we think much remains to be done. 
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