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NUPRL/RERP Cdebrate Career Contributions
of Dudley S. Childress, Ph.D.

In  October, the
Northwestern University
Prosthetics Research
Laboratory (NUPRL ) and
Rehabilitation Engineering
Research Program (RERP)
celebrated the 40-year
career accomplishmentsof
Professor Dudley S.
Childress Ph.D.,whohas
produced devices and
systemsthat assst people
withdsghlity, dlowingthem
to live independently. A
speciaist in biomedical
engineering and rehabilitation engineering research, Dr.
Childress has mentored many scientists, engineersand
physicians who have become leaders in the field of
prostheticsand orthotics.

Dr. Childress former sudentsreturned to Northwestern
University frommany partsof theUnited Statesand asfar
away as Panama to attend The Dudley S Childress
Scientific Symposium. Conducted during two afternoon
ons, featured speakerswere current colleaguesand
former sudentswho had workedwith Professor Childress
duringaformetiveportion of their careers. Thesescientists
discussed ther research andinnovationsinaressthetindude
neurd control in prosthetics, inexpensive biomimesis,
theoriesof ambulation, and gait andysesof prosthesisand
orthosisusers. Testament totheimportanceof Dr. Childress
scientific mentorship, these stimulating presentations
illustrated advancements in the fields of biomedical
enginering andrehabilitationenginearing.

Socid occas onspunctuated thetwo-day seriesof events.
Friday, October 6, beganwith an Open Houseat NUPRL/

Dudley S. Childress, Ph.D.

Northwestern University Prosthetics Research Laboratory and Rehabilitation Engineering Research Program

RERP, Luncheonwasfollowed by thefirst sesson of the
Scientific Symposium. Among the guests who toasted
Childressat theFriday evening champagnereceptionwere
Henry B. Betts, M.D., (former Medical Director of the
Rehahilitation I ndituteof Chicago and current Chairman of
theRehabilitation Ingtitute Foundation), Elliot Roth, M.D.,
(Senior Vice President for Medica Affairs, Paul B.
Magnuson Professor and Chairman of Physicd Medicine
and Rehabilitation at Northwestern University Medical
School, and Chairman of Rehabilitation Medicine at
Northwestern Memorial Hospital) and Matthew R.
Glucksberg, Ph.D., (Professor and Chair of Biomedical
Enginesring).

On Saturday, October 7, Dr. Childressconducted atour
of Northwestern University’sEvangton Campus, induding
the new Ford Engineering Design Building. After
luncheon in the University Guild Hall, the second
sessonof theSaentific Sympos umwasconductedin Cahn

Continued on page 2
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Pictured left to right, Henry B. Betts, M.D., Dudley S.
Childress, Ph.D., Matthew R. Glucksberg, Ph.D., and
Yeongchi Wu, M.D., at a reception honoring Dr. Childress.
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Auditorium. Theeventsculminated Seturday eveningwith
agaareception and dinner that featured comments by
Matthew R. Glucksberg, Ph.D., (Professor and Chair
of Biomedica Engineering); Robert Linsenmeier, Ph.D.,
(Professor of Biomedical Engineering); Clint D. Gibler,
Ph.D., (Senior VicePresident and Chief Information Officer,
The Western and Southern Life Insurance Company,
Cincinnati, Ohio); Victor Sanchez Urrutia, Ph.D.
(Professor, College of
Mechenicd Enginesring,
Universidad
Tecnoldgica de
Panama); Edward R.
Vresilovic, M.D.,
Ph.D. (Beth Israel
Deaconess Medical
Center, Harvard
Medical Faculty);
Pamela Y. Shuck,
M.S, (Clinicd Engines,

McLaren Hedlth Care,
Dudley S. Childress, Ph.D. at the Flint, Michigan),
gala dinner hosted in his honor. ~ GeorgeBertos, Ph.D.,
andothers.

Steven A. Gard, Ph.D., (right) presents to Dudley S. Childress,
Ph.D., (left) a book of memoirs that were written for him by
his former students.

SevenA. Gard, Ph.D., (Director of NUPRL/RERP),
presented a book of recollections, essays, letters and
photographsthat werewritten by Dr. Childress former
studentsfor thisoccasion. The book isdedicated to Dr.
Childress: * Wth admiration, appreciation and affection
fromyour students, colleagues and friends for all that
you have taught us and for all that you have helped us
to become.”

Childress’ Work and Vision Developed Northwestern University
Prosthetics Research Laboratory

Dudley S. Childress, Ph.D., developed the engineering-
based program (NUPRL/RERP) from a small laboratory to a
current leader in rehabilitation engineering research. NUPRL/
RERP focuses on the design, development and evaluation of
prosthetic and orthotic (P&QO) devices that benefit persons
with physical disability. Research conducted at NUPRL/
RERP aims to increase understanding about how prostheses
and orthoses affect human movement; to improve the fitting
and manufacturing processes for prosthetic/orthotic systems;
and to expand knowledge of human interactions with these
systems.

Northwestern University has been a major presence in
the field of P&O since 1945 when the Surgeon General of
the USA convened a meeting of the National Research Council
in Thorne Hall on the Chicago campus to discuss the
provision of prostheses for returning World War Il veterans.
This initial meeting launched federally funded research and
educational programs that contributed to advances in P&O.

Northwestern University Prosthetics Research Laboratory and Rehabilitation Engineering Research Program

Prosthetics research at Northwestern University began
in 1956 in the basement of the Rehabilitation Institute of
Chicago (RIC). Clinton Compere, M.D., a member of
Northwestern’s Department of Orthopaedic Surgery, Colin
McLaurin, and Fred Hampton established the research
program. In 1958, Dr. Compere began prosthetics education
at RIC. Today, the Northwestern University Prosthetics
Orthotics Center is the oldest and largest P&O school in the
United States.

In 1954, the same year that Dr. Paul Magnuson founded
RIC, Professor Richard Jones founded what now has become
the Department of Biomedical Engineering on the Evanston
Campus. Agraduate of Northwestern University’s Department
of Electrical Engineering, Dudley S. Childress was the first
graduate to specialize in rehabilitation engineering when he
joined the Prosthetics Research Laboratory in 1966 at the
urgings of Professor Richard Jones, Professor John Jacobs
and Professor Christina Enroth(-Cugell).
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TheDudley S. Childress Scientific Symposium

The Dudley S Childress Scientific Symposium was
conducted duringtwo afternoon sessions. Seven A. Gard,
Ph.D., (Director of
NUPRL/NURERP)
was Moderator and
offered dlosngremarks
for eachday’sprogram.
Symposium speakers
werecurrent colleagues
and engineers, many of
whom  Professor
Childresshad mentored.

The Friday
Symposumfeaturedthe
followingpresentations
“A  New Neura
Machine Interface for
Progthetic Control” by Todd K uiken, M.D., Ph.D.;“From
Extended Proprioceptic Perception (EPP) and Muscle
Tunnd Cineplagtiesto Neurod ectric Control for Artificia
ArmsandHands’ by Richard F. ff.Weir, Ph.D.;“Onthe
Roleof Scrutiny and Critica Evaluationin Research” by
SevenA.Gard, Ph.D.; “InexpensveBiomimess—The
Shape& Rall Progthetic Foot” by Andrew Hansen, Ph.D;
“Puttingthe’ O’ in P& O Research” by Stefania Fatone,
Ph.D., BPO(Hons); “ TheBridge Between Devel opment
and Commercidization: What's
Kept Me from Reaching the
Other Side, and Will | Cross|t
Next Time?’ by JoshuaRolock,
Ph.D. (presented at alater date
due to unavoidable
circumgances); “Northwestern
University ProstheticsOrthotics
Center (NUPOC): Initiativesin
Blended Education” by Mark
Edwards, MHPE, CP; and
“Everything Can Be Made
Better, Cheaper, Faster” by
Yeongchi Wu, M.D.

The Saturday Symposium
featured the following
presentations “Achievingalevd
PlayingField’ by Brian Ruhe,

Todd Kuiken, M.D., Ph.D., pre-
sented “A New Neural Machine
Interface for Prosthetic Control.”

Northwestern University Prosthetics Research Laboratory and Rehabilitation Engineering Research Program

Following Dudley S. Childress’ presentation, “What
Makes Prosthetics and Orthotics Difficult?,” Steven
A. Gard, Ph.D., Moderator of the Scientific Sympo-
sium, offers comments and invites questions.

M.S;; “Theoriesof HumanAmbulation” by LauraMiller,
Ph.D.,CP;“GaitInitiationand TerminationinNon-disabled
AmbulaorsandinPeoplewithUnilatera Lower LimbLoss’
by SeveMiff, Ph.D.; “ A New Shock Absorption Model
of Walking” by GeorgeBertos, Ph.D.; “* Shaping’ Our
Future’ by Erick Knox, Ph.D.; “Improving Prosthetic
Prehension” by Larry Carlson, Ph.D.; and “Auto-
Stimulationto Degenerative Disc Disease” by Edward
Vresilovic, M.D.,
Ph.D. Dudley S.
Childress, Ph.D.,
presented the conclud-
ing lecture of the
Symposium, “What
MakesProstheticsand
OrthaticsDifficult?’

Symposum speekers
reflected on their
educationwhileworking
with Dr. Childressand
frequently remarkedon
Childress' intellectua
pessonfor callaborativeandinnovativework, highsaentific
ethics, senseof humor, loveof art, architecture, history and
language. Students and colleagues alike expressed
gopreciaionfor how Childress ideashaveinfluencedand
ingairedthem. Theseleedersinthe
field of biomedica engineering
discussed the innovative work
they conducted under Dr.
Childress’ mentorship and
described new directions their
careershavetakensncethey left
Northwestern University’s
Rehabilitation Engineering
Research Program. Thetwo-day
scientific symposium sparked
informd, collegid conversations
filledwithideasand memories,
both fitting tributes to Dr.
Childress long and productive
caresy.

Andrew Hansen, Ph.D., presented
“Inexpensive Biomimesis-The
Shape&Roll Prosthetic Foot.”
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NURERC WelcomesM ember sof ASM E | nter national 2006 Congress

| nternational membersof the American Society of
Mechanical Engineers (ASME) 2006 Congresstoured
NURERC on November 7, 2006. About twenty
engineers, representing North and SouthAmerica, Europe
and Asia, visited NURERC to learn about present
research and development activitiesin biomechanics,
human walking, artificial limbs, ambulation aidsand
rehabilitation engineering.

The NURERC tour provided ASME participants
with abetter understanding of themechanicd interactions

that occur between humansand prosthetic and orthotic
systems. At each of thelaboratory’ sfour demonstration
stations, NURERC engineers presented aspects of the
design and development of modern technological
systems for persons with amputation and other
disabilities. Laboratory personnel explained and
discussed scientific approaches to the analysis and
description of human movement and physicd disability.
A key goal of the NURERC tour wasto disseminate
knowledge about P& O research to mechanical
enginesrs.

NURERC Researchersinvited to Keck Conference

Seven A. Gard, Ph.D., and Andrew Hansen,
Ph.D., wereinvited participantsinthe4" Annua National
Academies (consisting of the National Academy of
Sciences, the National Academy of Engineering, the
Ingtitute of Medicine, and the Nationa Research Council)
Keck Futuresinitiative (NAKFI) Conference, “ Smart
Prosthetics. Exploring Assistive Devicesfor the Body
and Mind” held on November 9-11, 2006 at the
Academies Arnold and Mabel Beckman Center in
Irvine, CA. Inviteesto NAKFI participated in anovel
and chdlenging think-tank approach to solving problems.

Participants worked in one of eleven possible
interdisciplinary Task Groups. Replacing Damaged
Cortical Tissue; Smart Prosthesisto Grow withaChild;
Develop aProsthesisthat Can Learn Better or Faster;
two sectionsfor Brain Interfacing with Materids, Create
Active Orthotic Devices; Structura Tissue I nterfaces;
Sensory Restoration of Perception of Limb Movement;
DesignaFunctional Tissue Prosthesis; Create Hybrid
Progtheses; and Can Brain Control, Guideor RefineLimb
Control? Dr. Gard chose to participate in “Smart
Prosthesisto Grow withaChild” and Dr. Hansen sdlected
“CreateActive Orthotic Devices.”

Prior totheactual meeting, eachinvited participant
prepared for Task Group interaction and discussion by

Northwestern University Prosthetics Research Laboratory and Rehabilitation Engineering Research Program

reviewing hoursof webcaststhat were prepared from
multiple perspectives and disciplines about current
knowledgeand vocabulary associated with thechdlenge
problem.

At the meeting, each Task Group included
researchersfrom science, engineering and medicine, as
well asrepresentativesfrom privateand public funding
agencies, university and businessleadersand science
journalists. For eight hours, participantsworked with
their group to devel op recommendationsto their Task
Group’s challenge. A graduate student in science
journalism wrote each Task Group’s summary.
Summaries described the problem, the state of
knowledgerelated to the problem, and reasoning that
supported the group’sproposal. Summaries concluded
by identifying ways society would benefit from solving
thetargeted problem.

Each participant met thechalengeof interactingwith
scientistsand professional sfrom diverse backgrounds
and interests. Their interaction required intellectual
flexibility, open-mindednessand animble approach to
problem-solving and application. Overall, the Keck
Conference stimulated creativethinking andinnovative
proposals.
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NEWS FROM THE DEPARTMENT
OF VETERANS AFFAIRS

In this two-part article, Robert Baum provides an overview of the VA's role in providing
assistive technology and restoring abilities to disabled veterans. Look for Part Il in

Capabilities (Spring 2007).

VA's Prosthetics and Sensory Aids
Service:
Advocacy and Assistive Technology
(Part I)
By
Robert M. Baum
Program M anager
Prosthetics and Clinical Logistics

RestoringAbilitiesto Disabled Veterans

Adrategicgod a VA istorestoretothegreatest extent
possbletheabilitiesof dissbled veterans andtheProgthetics
and Sensory Aids Service (PSAS) worksto fulfill that
mission. TheVVA headquartersin Washington, D.C. serves
asan advocatefor veteranswith specia needs, including
thosewith amputation, spina-cord injury, blindness, and
other visud, hearing and speechimpairments. PSASmedts
the needsof disabled veteransby acting ascase manager
for their prosthetic equipment and aspharmacy for their
assidiveaids. Veteranswho have a service-connected
disability and areenrolled in VA health care canreceive
prostheti c equipment, sensory aidsand devices, and have
themmaintained by VA.

VA helpsveteranswith disabilitiestoliveindependently
by providing asstiveitemsranging fromsmple$2 foam
shoeinsertsto hi-tech $30,000iBOT wheel chairs. Since
2001, thenumber of veteransseeking PSAS serviceshas
increased 45 percent to 1.5millionin 2006. Thebudget
hasincreased with demand, from $635millionin2001 to

Northwestern University Prosthetics Research Laboratory and Rehabilitation Engineering Research Program

$1.2 billion in 2006 when amost $73 million of the
expenditureswent to providing over 12 thousand veterans
withartificd legs, amsand associated components.

Disabled veterans can receive products other than
prostheses, including: wheelchairs, scooters, orthoses,
shoes oxygenand respiratory equipment, and other medica
equipment and suppliesincluding beds, lifts, computer
equipment, andtdehedth products Surgicd implantsindude
pacemakers, cardiac defibrillators, stents, dental devices,
etc. In 2006, a acost of about $55 million, PSASissued
morethan 772,000 prescriptionsfor sensori-neuroadssuch
aseyeglasses, hearing ads, or restorationsto veterans.
Prostheticsand Sensory Aids Serviced so administersthe
Homelmprovement and Structura Alterations (HISA)
Program and furnishesautomobil e adgptive equipment to
eligibleveteranswho have purchased or leased avehicle.
ProsthesesLinked toWars

Higtoricaly, warshavespurred devd opmentsinmedicine,
including technica advancesinmobility adsand assigtive
devicesfor wounded soldiers. During the Civil War, Union
surgeons performed up to 30,000 amputations. After the
war, omeamputeessought toimprovether military-issue
prosthesesand formed their own mail-order companies.
By thetimeWorldWar | brokeout, many skilled craftsmen
weremaking progthetic limbs, but materias, fabrication
andfitwereunreliable.

Prostheticsfabricationinthe United Statesremained
unchanged through World War 11. Typicaly, anputee

Continued on page 6
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veterans received a temporary prosthetic limb upon
discharge from service and were referred to VA for a
permanent limb. At VA, often veterans received a
prescriptionfor aprosthesi sthat was supplied througha
contractor, dwaysthelowest bidder. Eventualy, veterans
gsormed the Capital in protest whenthey could not receive
prostheses of the same quality that non-veterans could
purchase. In 1945 VA responded by centralizing its
prosthetics operations and Congress gave VA more
flexibility inproviding prosthetics.

That sameyear, anationd mesting of prostheticsexperts
launched federd researchintothenew field of prosthetics.
In 1947, VA began managing research contracts and
established adevel opment and testing laboratory at the VA
ProgtheticsCenter (New York City). Manufacturersbegan
using plagticlaminatesinstead of wood. OneVA-funded
study examined locomotion; another looked at suction-
sockets for above-knee prostheses. In 1949, VA
edtablished 30 multi-disciplinary amputeedinicsacrossthe
country, as well as an education program for the
specidistswho staffed them.

DuringtheyearsfollowingWorldWear 11, VA led argpid
advanceinlimb design, fabricationandfitting. Inthe 1960s,
Dr. Ernest Burgess(Sesttle VAMC) initiated the practice
of fitting prosthetic devicesimmediately after amputation, a
techniquethat eventualy wasadopted nationwide. Burgess
and histeam a so devel oped the Seettle Foot, aprosthesis
made of energy-absorbing, spring-like material, and
pioneered computer-aided design software for fitting
prostheses.

Today, work groupsat theVVA develop dlinicd practice
recommendationsfor progthetic devicesaswel asnationd
contractsto purchasethem. The PSAShasmorethan 40
nationa contractsthat ensure cons stency in continuity of
careand qudity of itemsfurnished to veteransthroughout
the USA. Competition among suppliersallowsVA to
take advantage of economiesof scale.

Technologiesfor FutureAdvances

VA helpsmore veteransgain accessto new, assistive
technol ogy, such asthe C-Leg. Althoughtoday’ stypica
amputeeisamiddle-aged maewhoseamputationisdueto
vascular diseese, inthepadt, most VA patientswho required
prostheses had lost limbs in combat. Recently, VA
prosthetists are fitting increasing numbers of amputee
veterans from Afghanistan and Iraq with high-tech

Northwestern University Prosthetics Research Laboratory and Rehabilitation Engineering Research Program

prostheses, particularly the C-Leg, that have become
increasingly avalabletodisabled veterans.

TheC-Legisacomputerizedlegthat dlowspeoplewho
haveabovethekneeamputationsto gpproximateanormd
gait. Itemploysacomputer-controlled hydraulic system
regulated by interna feedback. Fifty times per second,
sensorsinthepylon (shank areg) of theprogtheticlimbroute
€lectronic sgnal sto an onboard microprocessor located
just below themechanica knee, and provideinformation
regarding kneepagtion (angle), vel odity, toe-load and other
datathat can determinevariationsinthewearer’sgait
and enablethe kneeto respond appropriately.

From 2002, PSA Shas provided C-Legsto morethan
530 disabled veteransat atota cogt of $19.3million. Since
2000, whenthe C-Legwasintroduced tothe United States,
additional microprocessor knees and amicroprocessor
ankleffoot sysem havebeenintroduced. Itisexpected that
VA will continueto devel op and utilizemicroprocessor and
other new technol ogiesto enhance disabled veterans
function and outcomes.

Robert M. Baum is Program Manager of Prosthetics
and Clinical Logistics at the VA Central Office (10FP)
in Washington, D.C. 20420.

Contact Mr. Baum at the above address (Tel: 202-
254-0440 or Fax: 202-254-0470) to ask questions
about this article or to suggest future articles.

Capabilities (ISSN 1055-7156) is published quarterly by
Northwestern University’s Rehabilitation Engineering Research
Center.

Director: Steven A. Gard, Ph.D.

Director Emeritus: Dudley S. Childress, Ph.D.
Editor: R. J. Garrick, Ph.D.

Subscription is free by post or internet to all individuals interested
in prosthetics and orthotics. Send subscription requests and
address changes to: Capabilities, Northwestern University
RERC, 345 E. Superior St., Room 1441, Chicago, IL 60611. All
issues of Capabilities are available on our website:
www.medschool.northwestern.edu/depts/repoc.

This work is funded by the National Institute on Disability &
Rehabilitation Research (NIDRR) of the Department of Education
under grant number H133E030030. The opinions expressed in
this publication are those of the grantee and do not necessarily
reflect those of the Department of Education.

Copyright 1997 Northwestern University Rehabilitation
Engineering Research Center. All rights reserved. Reproduction
by any means of the entire contents or any portion of this
publication without prior written permission is strictly prohibited.
Limited copying for educational purposes is allowed.
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NURERC News

M eetings

Seven A. Gard, Ph.D., was invited to participate in a
meeting hosted by the American Orthotic and Prosthetic
Association (AOPA) entitled “O & P Leadership
Conference: Developing a Shared Vision,” held in
Chicago, IL, on November 15-17, 2006. The meeting
examined important challenges that now confront the O
& P community.

Dudley S. Childress, Ph.D., attended a Committee
meeting on Rehabilitation hosted by the Institute of
Medicine, National Academy of SciencesinWashington,
D.C., on September 11-12, 2006. Dr. Childress is a
member of the Institute of Medicine, National Academy
of Science’s Committee on Disability in America.

Richard F. ff. Weir, Ph.D., attended the Defense
Advanced Research Projects Agency (DARPA)
Prototype Preliminary Design Review, held in Columbia,
MD, on September 18-19, 2006.

Dudley S. Childress, Ph.D., Seven A. Gard, Ph.D.,
Brian Ruhe, M.S., and Richard F. ff. Weir, Ph.D.,
attended the Cleveland Clinical Needs Assessment
Workshop: Discovering Real Needs, Designing Real
Solutions, heldin Cleveland, OH, on September 21, 2006.

Invited L ectures and Presentations

SefaniaFatone, Ph.D., wasinvited to speak to therapists
at Children’sMemoria Hospital on Tuesday, September
19, 2006. Her topic was “Normal Human Locomotion:
Biomechanics of Lower Limb Function and Gait.” Also,
she was invited to speak at the American Academy of
Orthotists and Prosthetists Ohio Chapter Annual Fall
Scientific Meeting in Columbus, OH, on October 14, 2006.
Dr. Fatone presented “Orthotics Research: Where We
Are Now and Where We're Headed.”

Andrew H. Hansen, Ph.D., was invited to speak at the
Mechanica Engineering Seminar Seriesheld at The Ohio
State University on October 20, 2006. Dr. Hansen
presented “ Roll-over Shape: A Tool for Design, Evaluation,
and Alignment of Prosthetic Ankle-Foot Mechanisms.”
Also, he wasinvited to speak at the American Academy
of Orthotists and Prosthetists (AAOP) workshop on
Prosthetic Foot/Ankle Mechanisms, held in Chicago, IL,
on October 23, 2006. Dr. Hansen presented “ M echanical
Analysisof Feet and How Feet are Studied ‘ IntheLab.’”

Johnson, B., Fatone, S., and Gard, S. “Preliminary
Findingsfor aPilot Study onthe Mechanicsof RGO Gait.”
Presented at the 15" Annual Visiting Professor

Northwestern University Prosthetics Research Laboratory and Rehabilitation Engineering Research Program

Symposium, Motion Analysis Center, held at Children’s
Memorial Hospital, Chicago, IL, November 10, 2006.

Koehler, S.R., Gard, S.A., and Meier, M.R. “An
Investigation of Shock Absorbing Componentsin Persons
with Unilateral Transfemoral Amputations.” Poster
presentation, 4" Annual National Academies Keck
Futures Initiative on “Smart Prosthetics: Exploring
Assistive Devices for the Body and Mind,” Irvine, CA,
November 9-11, 2006.

Hansen, A.H., Gard, S.A., Childress, D.S., Ruhe,
B., and Williams, R. “Prosthetic Ankle Joint with
Automatic Adaptation to Surface Inclination.” Poster
presentation, 4" Annual National Academies Keck
Futures Initiative on “Smart Prosthetics: Exploring
Assistive Devices for the Body and Mind,” Irvine, CA,
November 9-11, 2006.

Publications

Konz, R., Fatoneg, S., Sine, R., Ganju, A., Gard, S,,
and Ondra, S. “A Kinematic Model to Assess Spina
Motion During Walking.” Spine, Vol. 31, No. 24, 2006,
pgs. E898-E906.

Moosabhoy, M.A., and Gard, S.A. “Development and
Analysisof Methodology for Determining the Sensitivity
of Swing Toe Clearance and Effective Leg Length to
Swing Leg Joint Angles During Gait.” Gait & Posture,
Vol. 24, No., 4, 2006, pgs. 493-501.

Hansen, A., Meier, M., Sessoms, P., Childress, D.
“The Effects of Prosthetic Foot Roll-over Shape Arc
Length on the Gait of Trans-tibial Prosthesis Users.”
Prosthetics and Orthotics International, Vol. 30, No.
3, 2006, pgs. 286-299.

Instructional Manuals

Meier M.R., Steer S.A., Hansen A.H., Sam M.,
Childress D.S. (2006) Shape& Roll Prosthetic Foot
Manual 1—Fabrication of a Lever Compression Mold.
SpectraGraphics Printing Inc., La Crosse, WI, ISBN: O-
9785898-0-7.

Meier M.R., Steer S.A., Hansen A.H., Sam M.,
Childress D.S. (2006) Shape& Roll Prosthetic Foot
Manual 2—Fabrication of the Core. SpectraGraphics
Printing Inc., La Crosse, WI, ISBN: 0-9785898-1-5.

Provisional Patent Application

A. Hansen, S. Gard, D. Childress, B. Ruhe and R.
Williamsfiled aprovisional patent application with the
United States Patent and Trademark Office for
“Equilibrium-Point Prosthetic and Orthotic Ankle-Foot
Devices’ on October 17, 2006.
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