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OFFICIAL NOTICE 

T h e 1 9 6 3 Nat iona l Assembly o f the 

American Orthot ics and Prosthetics Associat ion 

wi l l be held November 2 - 6 , 1 9 6 3 

at the Jung Hote l , N e w Or leans 

F O R P R O G R A M D E T A I L S A N D R E G I S T R A T I O N I N F O R M A T I O N 

See pages 1 5 0 - 1 5 1 

of this issue 

T h e Assembly is open to all w h o are interested in the 

rehabi l i tat ion o f the orthopedical ly disabled 

N o w Available: 

HYGIENIC PROBLEMS of the AMPUTEE 
T h e American Orthotics and Prosthetics Association 

announces the publication of Hygienic Problems of the 
Amputee, by S. Wi l l i am Levy, M . D . and Gilbert H. Barnes, 
M . D . 

Orders for this illustrated pamphlet, in 
quantities of 100 or more, should be 
addressed to A O P A , 919 18th Street, 
N . W . , Washington 6, D . C. 

100 to 499 copies . . . 150 each 

500 copies or more . . . 100 each 



All Your Needs For 
ORTHOPEDIC A N D P R O S T H E T I C APPLIANCES 

SUPPLIES 
Under One Roof 

Coutils ' Moleskins • Brocades 
Non-Elastics • Nylon Lacings 
Tools Air Foam 

Vibretta 
Steels 

and the 

Elastics 
Buckles 
Durane 

New concept in fastening 

VELCRO* 
T R Y V E L C R O ' S S U P E R I O R 

P E R F O R M A N C E O N Y O U R 

O R T H O P E D I C A N D 

P R O S T H E T I C A P P L I C A T I O N S 

distributed to the 
Orthopedic and Prosthetic Professions 

by 

L. Laufer & Co. 
5 0 W e s t 2 9 t h Street • N e w Y o r k 1 , N . Y . 

The "ORIGINAL" 
W I L L I A M S Lumbo-Sacral Flexion Brace 

(Designed by Dr. Paul C. Wil l iams) 

" T o reduce the lumbo-sacral lordosis and thus 
lift the weight from the posterior vertebral struc
tures. Permits free ant. flexion of the lumbar 
spine but prevents extension and lateral 
f lexions." 

Measurements: 

1 Chest (about 4 " below nipple line) 

2. Waist (at navel line) 

3 Pelvic ( Vj distance between greater 
trochanter and crest of ilium) 

4 Seventh cervical spinous process to 
the prominence of Coccyx. 

A L L O R T H O P A E D I C A P P L I A N C E S 
Orders filled at the request of members of the profession only 

MILLER BRACE & SURGICAL S U P P O R T CO. 
P. O. Box 2 6 1 8 1 

3 9 0 2 Gaston Avenue Dallas, Texas 
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Mktmtk LIMITATIONS 

T h i s Q u e s t i o n can best be answered w i th a q u e s t i o n — W h a t are 
t h e physical capabi l i t ies of t h e amputee? T h e Otto Bock Sa fe ty Knee 

is not a magic cure-all t h a t t r a n s f o r m s above-knee a m p u t e e s 
into a th le tes . Not everyone who wears an Otto Bock S a f e t y Knee 

will be able to participate in a v igorous game of t e n n i s as 
s h o w n here. B U T . . . they will enjoy g r e a t e r s t a b i l i t y and a fee l ing 

of conf idence walk ing over rough te r ra in , up and down r a m p s 
and s t a i r s . F o r complete deta i ls contact your local Otto Bock 

d i s t r i b u t o r or wr i te direct. 

O R T H O P E D I C I N D U S T R Y 
2 1 9 - 1 4 T H A V E N U E N O R T H 
M I N N E A P O L I S , M I N N E S O T A 

D I S T R I B U T E D BY: 
K (, K Prosthetic Supplies, Inc. Bellmore. L I . , New York 

Kingslcy Manufacturing Co. - Costa Mesa, California 
Pel Supply Company Cleveland 2, Ohio 

The Knit-Rite Company Kansas City 6. Missouri 
Southern Prosthetic Supply Co. Atlanta 9. Georgia 
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Orthopedic and Prosthetic 

Appliance Journal 
(Tit le registered U. S . Patent Office] 
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Second class postage paid at W a s h i n g t o n , D. C. 
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Prosthetics and Orthotics Research in the United States 152 
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New Techniques in the Modification of the Milwaukee Brace.— _____ 167 
by Leroy Cook, CO. 
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by Arthur L. Watkins, M.D. 

Application of A K Suction Socket Prosthesis by Means of Elastic Bandage 175 
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The Orthopedic and Prosthetic Appliance Journal is issued four times a year—in March, 
June, September and December. The 1962 subscription price payable in advance is five 
dollars a year, for delivery anywhere in the Western Hemisphere. The subscription rate 
elsewhere is six dollars a year. 
Publication does not constitute official endorsement of opinions presented in articles. 
The Journal is the official organ of its publisher, The American Orthotics and Pros
thetics Association (formerly Orthopedic Appliance and Limb Mfrs. Assn.) and of the 
American Board for Certification. A l l correspondence should be addressed to the Editor 
of the Orthopedic and Prosthetic Appliance Journal, 919 18th St . , N.W., Washington 
6, D. C. Telephone, Area Code 202, 296-4160. 
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P N E U M A T I C P O W E R 
A / E S E T - U P S 

Another " f i r s t " for Sierra, these 

C 0 2 powered units result from our 

constant search for ways to serve 

the prosthetic profession and the 

amputee. 

All Sierra Adult Size A / E Shoul

der Disarticulation and Interscapu-

lae-Thoracic Arms can be equipped 

with the new Power U n i t s . 

They've been thoroughly tested 

and especially recommended for 

Very Short A /E ,Shoulder Disarticu

lation and other amputations where 

force and excursion are minimal. 

Se t -ups include Power Elbow 

and Power Wr is t , or Power Elbow 

only. Power Wr is t provides motive 

power fo r Axial Contro l Hands 

and Hooks. 

E N G I N E E R I N G C O . 

P R O S T H E T I C D IV IS ION • S I E R R A M A D R E , C A L I F O R N I A 

Distributors; So. Prosthetics • Otto Bock • Knit-Rite • Pel Supply 

PAGE 140 JUNE, 1963 



Development Toward a Controllable Orthotic System for Restoring 
Useful Arm and Hand Actions 184 

by Thorkild J. Engen, CO. 
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T H E S E N E W P R O D U C T S W I L L B E S T E A D Y P R O F I T 
M A K E R S F O R S U R G I C A L S U P P L Y D E A L E R S 
Cadenza with Lycra—A dramatically styled split-hip garment featuring 
Lycra, newest of the new control fabrics. Amazingly lightweight yet 
it assures abdominal uplift and sturdy back support . . . gives figure 
flattering comfort women want and need. Men's 3-Pull Lumbosacral 
Support—Triple adjustment utilizing the Camp Magic Web principle 
assures snug fit, permits easy release, gives firm support entire 
length of garment. Available in a variety of models, materials and 
s izes . Adjustable Cervical Collar— Easy-to-apply front opening plastic 
collar aids in treatment of neutral, extension, flexion and hyper-
extension. Plastic block insert with Velcro closure gives completely 
adjustable size range. Easily adjusted height. 

S. H. Camp and Company, Jackson, Michigan 

C a d e n z a ® with L y c r a ® 

Men's 3 -Pu l l Lumbosacra l Support: 

at CAMP 



Domination and leadership by a company in any given 
business are the rewards of intensive planning and 
aggressive effort. One phase, a record of new product 
introduction, is characteristic of the leader. And 
properly so, since new products are industry's life 
blood. It is a fact that 5 0 % of the products marketed 
today did not exist a decade ago. Further, statistics 
show that a f irm lax in this area cannot be vitally 
competitive and may actually be in serious danger of 
surviving. Consider Camp's efforts, from 10 to 12 new 
items introduced each year, and it is apparent why 
Camp has become and remained the leader in the 
surgical garment and brace industry. T h i s policy of 
keeping pace with medical developments and dis
coveries is important to the surgical dealer for his 
success, too, is inextricably linked to new products. 

innovation is a habit 

S H C a m p and Company of Canada Ltd , Trenton, Ontario 
S H Camp and Company Ltd , London, England 
C a m p Scand inav ia A B . S u n d y b e r g , Sweden 
C o r s e t - S c h a r e r , G m b H , Lucerne , Swi tzer land 
Bandage en Corset Industr ie B A S K O , A m s t e r d a m , Nether lands 
Ber le i , Ltd , S y d n e y , Austra l ia 
Berlei ( N Z ) Ltd , A u c k l a n d , New Zealand 

Ad jus tab le Cerv ica l Col lar 



Here's why you'll want to keep a good stock 
of this Truform Dorso - Lumbar Support 

I t ' s being advert ised and detai led to y o u r phys ic ians . . . they 
already recognize i t s new c o n t r i b u t i o n to correct therapy and 
pat ient comfort . B e ready to f i l l t h e i r p rescr ip t ions . . . be 
ready to serve t h e i r pa t ients . . . stock these un ique T r u f o r m 
women's models 1 1 7 3 - H S and 1 1 7 4 - H S , and men 's model 
4 1 7 - H S 

Single 
a d j u s t m e n t o f 

s h o u l d e r s t r a p s 

a s s u r e s correct 
s u p p o r t 

Now T r u f o r m provides the answer to the 
proper adjustment of a dorso-lumbar sup
port to attain optimum support for the 
upper back . . . 

Shoulder straps that are tightened by 
a single adjustment in front and are then 
held securely In the simply designed 
"keeper" (see drawing). 

No twisting and turning to adjust con
ventional straps at each side, wi th the 
shoulders out of normal position. Adjust
ment of the T r u f o r m Dorso-Lumbar Sup
port is made with the patient's shoulders 
in their normal position . . . the tightened 
straps, which cross in the back, then 
f i r m l y mainta in the desired corrective 
position. 

Greater height in the back, too, with 
two full-height steel stays to assure firm 
support. Comfortable adjustable under
arm pads . . . 3 pull-straps to adjust and 
distribute tension. 

Specify wi th confidence T r u f o r m sup
ports that are anatomically correct and 
therapeutically sound . . . fitted with 
ski l l ful knowledge . . . available only from 
the Ethical Appliance Dealer. 

r 

UNIQUE DORSO-LUMBAR SUPPORT 
Women's models 1173-
HS full skirt (pictured 
above) and 11 74-HS 
regular length. Men's 
model 417-HS regular 
length. Drawing shows 
single adjustment of shoulder straps in front, 
retained in "keeper" 

TRUFORM anatomical supports 
3960 Rosslyn Drive, Cincinnati 9, Ohio 

Branches: New York ond Son Francisco 
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KNIT-RITI 

D I S T R I B U T O R S FOR 
Kingsley • Otto Bock 
Fillauer • Bauer & Black 
Hallmark • Burlington 
Support Stockings, etc. 

\ T H E S O U R C E 
" for ALL 

Y O U R S H O P MEEDS 
ORTHOPEDIC 

S p i n a l Braces—Williams Flexion • Taylor • Chair Back 
Cervical Supports—Hallmark Brace • Myo & Heger Collars 
Leg Braces—Complete • Joints & Component Parts 
Denis Browne Splints • Spring Wire Drop Foot Splints 
Crutch Set-Ups—Aluminum T o o l s & S u p p l i e s 

P R O S T H E T I C 
K N I T - R I T E S T U M P S O C K S 
Plastic Lamination Supplies . . , 
Sach Feet—Otto Bock Products 
. . . Knee Joints . . . Controls 
. . . Ankle Joints . . . Stockinette 
. . . Webbing . . , Underhose 
C o m f o r t A ids . . . Ampu-Balm . . . Marathon 
Cream . . . Amp-Aid . . . Ampu-Talc 

Ask about 

ISLE Functional Supports 
Traction Equipment 
Consolidate your orders . . . 
Buy from Knit -Rite and save. 

Check Knit-Rite Cofa/og . . . 

for many other fine products. 

RAPID SHIPPING . . . 
KNIT-RITES WATCHWORD 

• 
1 1 

F I N E S T W O O L S T U M P S O C K S 

FREE Sales Aids 
• P r i c e Folders 
• Posters 
• " T a k e O n e " B o x e s 

C O M F O R T A B L E . . . Smooth thickness 
and resiliency to cushion the stump 
from shock. 

S O F T . . . Every Knit-Rite Stump Sock is 
flawless, smooth, absorbent, downy soft. 

D U R A B L E . . . Knit-Rite Stump Socks 
retain their elasticity and softness 
through repeated washings. 

K N I T - R I T E S . . . since 1925 . . . 
amputee preferred! Sell fresh Knit-Rite 
Stump Socks for the ultimate in 
walking comfort. 

t h e K n i t - R i t e &ompz*uf 
1121 G R A N D AVE. K A N S A S C ITY 6 , M I S S O U R I 

T E L E P H O N E BA 1-0206 2 
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new 
® 

e x p a n d e d 
L E G C O V E R 

a new concept in leg cover install
ation—pull over l imb effortlessly— 
shrink to conformity with heat gun 

P R O S T H E T I C S E R V I C E S 
O F S A N F R A N C I S C O 
46 Shipley St. San Francisco 7 
California DO 2-7341 
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ORTHOTIC SPECIALTIES 
LOWER EXTREMITY BRACE PARTS 

Only Fillauer offers a source of supply 

for 

A D J U S T A B L E S T A I N L E S S S T E E L BRACES 

for growing children 

Low Pro f i l e— 

Drop Lock Knee Joint 

Adjustable Ankle Joint Bars 

Write for catalog 

XtU/^t SURGICAL S U P P L I E S , INC. 

Established 1914 

P. O. BOX 1678 

CHATTANOOGA, T E N N . 
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For Mild Supination 

Thomas Heel 

Wedgn Construction 

For Extreme Supination 

Surgical Boot 

Pre-Walker 

PRESCRIPTION SHOES 
BUILT FOR SPECIAL NEEDS 
In the complete Medic line, shoes are carefully designed 
to meet every shoe prescription you may encounter. Some 
basic designs are shown. But this is only the beginning. 
Each shoe has been expertly constructed to allow the 
widest possible latitude in adding necessary wedges and 
supports as prescribed by the patient's physician. 

Medic shoes are not merely manufactured. They are built 
. . . built with painstaking precision that may involve 
more than 130 separate operations. Their quality is the 
result of sparing nothing in time, effort or skill. Only 
top-grade leather and other materials go into Medic 
shoes. Many have special steel shanks to provide the re
quired support where needed. The workmanship is 
executed by many employees who have spent virtually 
their whole lives in practicing the fine art of making 
superior shoes. 

Every year more leading orthotists and prosthetists carry 
or recommend Medic shoes because they combine quality 
construction with the most pleasing appearance possible. 
And orders get immediate attention by us . . . they are 
shipped the same day the order comes in. For full details 
on how to stock or order Medic shoes, send us the 
attached coupon or write on your own letterhead. 

MEDIC SHOE MANUFACTURERS, INC. 
1 2 1 2 W o o d S t r e e t , P h i l a . 7 , P a . 

M E D I C S H O E M A N U F A C T U R E R S , I N C . 

D e p t . M S M - 7 , 1 2 1 2 W o o d S t . , P h i l a . 7 , P a . 

S e n d y o u r f u l l c a t a l o g a n d o t h e r d a t a . 

N a m e . 

O f f i c e a d d r e s s 

I I 
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the Quality is Unequalled 
...so is the Markup 

S T O C K O R D E R S S H I P P E D I N 4 8 H O U R S 

Y o u ' l l f ind sales features galore in 
Freeman surgical suppor ts . L o w , low 
dealer prices, t o o ! 

Cool , soft velveteen lining and stay 
covers make these the most comfortable 
supports yet. Exteriors are available in a 
wide range of fabrics including canvas, 
dacron mesh, dacron and brocade. Each 
support, of course, is always put together 

with famous Freeman needlework. 
Freeman supports have been devel

oped and perfected in 70 years of close 
association with the medical profession. 
That's one reason why doctors recom
mend them. 

Always fast delivery. On special 
request orders will be shipped the same 
day they are received. 

Freeman ErN 

C O N F I D E N C E 

W R I T E FOR FREE CATALOG — FREEMAN MFG. CO., 

ORTHOPEDIC & PROSTHETIC APPLIANCE JOURNAL 

Dept. 8 0 6 , S T U R G I S , MICHIGAN 
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T I T U S A N N O U N C E S A S S E M B L Y PROGRAM 

Bert It. Titus, Di rec to r o f Prosthetics and Or thoped ic App l i ances at 
Duke Universi ty M e d i c a l Center, D u r h a m , N . C , and A s s e m b l y P r o g r a m 
Chairman, has announced the P r o g r a m for the 1963 National Assembly of 
the A m e r i c a n Orthot ics and Prosthetics Assoc i a t i on . 

A d d i t i o n s and changes in the p r o g r a m listed be low will be reported in 
fo r thcoming issues o f the Journal and the A O P A Almanac. 

Registra t ion for the A s s e m b l y is open to all persons interested in the 
rehabili tation o f the or thopedica l ly disabled. Readers of the Journal will be 
w e l c o m e , and m a y obtain registration blanks on appl icat ion to the Assoc ia 
tion headquarters , 9 1 9 18th Street, N . W . , Wash ing ton 6, D . C. 

T E N T A T I V E P R O G R A M 

A O P A N A T I O N A L A S S E M B L Y 

November 2 to 6 

Jung H o t e l , N e w Or leans , La . 

Saturday, November 2 ._ ^Advance Registration and Meeting of Board of Directors 

Sunday, November 3: 
10 a.m.-5 p.m. E X H I B I T S OPEN 

1:30 p.m. Opening Business Session: 
Reports of Officers and Committees 

2:30-4:30 p.m. Relationships with Professional Associates 
By Jack D. Armold, Ph.D. 

4:30-5:30 p.m. The Evaluation of Orthotic Devices, 
By the Sub-committee on Orthotics, CPRD 

(Drs. Aitken, Lissner, Bennett, Fishman) 
7 p.m. Reception and Buffet Supper 

BERT R. T I T U S 



Monday, November 4 : 
9 a.m.-5 p.m. E X H I B I T S O P E N 

10 a.m.-ll a.m. Use of Silicones in Orthotics and Prosthetics 
By Silas Braley, Director, Dow Corning Center for Aid to 

Medical Research 

11 a.m.-12:30 Splinting the Arthritic Hand 
By Alice Garrett, M.D. , Rancho Los Amigos 

1 p.m. Certification Luncheon 
A B C Business Meeting 

Tuesday, November 5: 
9 a.m.-5 p.m. E X H I B I T S OPEN 

9:30-11 a.m. Principles of Total Contact in Prostheses 
Arrangements to be made by members of the University Council 

on Orthotic and Prosthetic Education ( U C O P E ) 
11 a.m-12:30 p.m. Problems in Fitting Total Contact Prostheses 

Bruce Scott, Moderator (Panel to be announced) 
2 p.m.-3 p.m. European Prosthetics and Orthotics 

By Prof. Charles W . Radcliffe, Dept. of Engineering, 
University of California, Berkeley 

3 p.m.-4 p.m. A O P A European Technical Mission 
C. E. Yesalis and Carlton Fillauer, Moderators 

(Members of the Technical Mission will participate) 
4 p.m.-6 p.m. Latest Developments in Porous Laminates 

By Members of University Council on Orthotics and 
Prosthetics Education ( U C O P E ) 

Wednesday, November 6: 
9 a.m.-12 noon E X H I B I T S OPEN 

10-11:30 a.m. New Additions to V A Contract List of Fluid Control Devices 
(Mauch, D U P A C O , Kingsley Units) 

Anthony Staros, Moderator 
11:30-1 p.m. Techniques of Teaching Prosthetics and Orthotics 

Miles D. Anderson, Ed.D. 

2 p.m. A O P A Business Meeting; Election of Officers 
7 p.m. Reception 
8:00 p.m. Banquet—Speaker, Dr. George T. Aitken, Chairman, 

Committee on Prosthetic Research and 
Development, National Research Council 



Prosthetics and Orthotics Research 

in The United States* 
By A . B E N N E T T W I L S O N , JR., B .S .M.E. 

Committee on Prosthetics Research and Development, NAS-NRC 

Washington, D.C. 

The replacement of missing l imbs 
has been a p r o b l e m fac ing man since 
the beg inn ing o f his existence. S o m e 
prehis tor ic men must have survived 
crushing injuries resulting in ampu
tation, and certainly some prehis tor ic 
children were b o r n with congeni ta l ly 
de fo rmed l imbs amount ing to ampu
tation. In 1958 the Smithsonian Insti
tution repor ted the d i s cove ry o f a 

skull, dating back about 45 ,000 years, of a person w h o was deduced to be an 
arm amputee because the teeth apparently had been used in a manner to c o m 
pensate for lack o f l imb . L e g amputees must have compensa ted for their 
loss partial ly b y the use of c rude crutches and in some instances b y using 
peg legs fashioned f rom forked sticks or tree branches . 

In relatively m o d e r n times the advancement of amputat ion surgery and 
l imb prostheses had been closely l inked with warfare . In the days of knight
h o o d it was the war r io r w h o rece ived an artificial l i m b . Indeed, some were 
able to return to battle with the aid o f prostheses. It was the French army 
surgeon, Pare , w h o re in t roduced in 1529 the appl icat ion of ligatures to con 
trol b leeding and led the w a y toward amputat ion methods in use today . 
Pare also devised artificial l imbs for his patients. 

T h e N a p o l e o n i c W a r s , the A m e r i c a n Civil W a r , and W o r l d W a r I all 
led to the development of i m p r o v e d surgical technics and better artificial 
l imbs . W o r l d W a r II p r o v e d to b e n o excep t ion to the pattern. 
Research Program After World War II 

Early in 1945 the Surgeon General o f the U . S . A r m y requested o f 
the Nat ional A c a d e m y o f Sciences (see b o x on next p a g e ) advice conce rn ing 
the p rov i s ion of artificial l imbs to the large influx of soldiers w h o had suf
fered amputat ion. A conference of surgeons, engineers , and prosthetists, 
conduc ted b y the Panel on Amputa t ions o f the Div i s ion o f Med ica l Sciences, 
Nat ional A c a d e m y o f Sc iences—Nat iona l Research Counc i l , revealed that little 
scientific effort had been devoted to the deve lopment of artificial l imbs and 
r e c o m m e n d e d that a research p r o g r a m in this area be initiated. 

4 Reprinted by permission of the author and publisher from Rehabilitation Literature, 
Vol. 24, No. 4, April, 1963. 



N A T I O N A L A C A D E M Y O F S C I E N C E S -
N A T I O N A L R E S E A R C H C O U N C I L 

T h e Nat ional A c a d e m y o f Sciences—Nat ional Research Counci l is 
a private, nonprof i t organiza t ion o f scientists, dedicated to the fur
therance o f science and to i t s use f u r the g e n e r a l w e l f a r e . 

The A c a d e m y was established in 1863 under a Congress ional 
charter s igned b y President L inco ln . Empowered to p rov ide for all 
activities appropr ia te to academies o f science, it was also required b y 
its charter to act as an adviser to the Federal Government in scientific 
matters. Th is provis ion accounts fo r the c lose ties that have always 
existed between the A c a d e m y and the Government , al though the Acad
emy is not a governmental agency . 

T h e Nat ional Research Counci l was established by the A c a d e m y in 
1916. at the request o f President Wi l son , to enable scientists generally 
to associate their efforts with those of the limited membership of the 
A c a d e m y in service to the nation, I n society, and to science at h o m e 
and ab road . Members of the National Research Council receive their 
appointments from the President o f the A c a d e m y . T h e y include rep
resentatives nominated by the ma jo r scientific and technical societ ies , 
representatives o f the Federal Government , and a number o f members-
at-large. In addi t ion, several thousand scientists and engineers lake 
part in the activities of the Research Counci l through membersh ip on 
its various boards and commit tees . 

Rece iv ing funds from both public and private sources , by con
tr ibution, grant, o r contract , the A c a d e m y and its Research Counci l 
thus work to stimulate research and its appl icat ions, to survey the 
b road possibil i t ies of science, to p r o m o t e effective utilization o f the 
scientific and technical resources of the count ry , to serve the Govern
ment, and to further the general interests of science. 

Such a p r o g r a m was activated in the spr ing o f 1945 b y the Nat ional 
A c a d e m y o f Sciences through ils Div i s ion o f Engineer ing and Industrial 
Research with funds supplied by the Office o f Scientific Research and D e 
ve lopment . T h e A c a d e m y , acting as the p r ime contractor , entered into agree
ments with s o m e 16 private and publ ic facili t ies for the c o n d u c t o f research 
and development on a broad front. The p rogram was directed by the C o m 
mittee on Artif icial L i m b s . * Short ly after the cessation of hostilities, upon 
the dissolut ion o f the Office o f Scientific Research and Deve lopment , fiscal 
responsibi l i ty was assumed b y the Office of the Surgeon General . Not long 
thereafter the Veterans Adminis t ra t ion p rov ided supplementary funds. Ini
tially m a n y felt that the solut ion to the problem o f l imb prosthetics was 
s imply to devise better mechan isms and apply new materials. 

A l though certain advances were effected b y such an approach , it was 
s o o n realized that fundamental b iomechan ica l studies were necessary fo r the 
development o f truly realistic design criteria. The responsibi l i ty for such 
studies was entrusted to the Universi ty o f Cal i fornia , which established on 
the Berkeley campus a l abora to ry devoted to study o f the lower extremity 
and on the L o s Ange les campus a l abora to ry fo r study o f the upper extremity. 
Groups elsewhere based their des igns o n cri teria deve loped b y the Cali
forn ia labora tor ies . 

* For a short time at the beginning the Committee on Artificial Limbs was known as the 
Committee on Prosthetic Devices. 



In the spr ing o f 1947 the Commit tee on Artif icial L i m b s cons ide red 
that it had established a stable p r o g r a m and, in keeping with the p o l i c y of 
the Nat ional A c a d e m y of Sciences , r e c o m m e n d e d that interested govern
mental agencies contract direct ly with the research labora tor ies and that the 
Commit tee itself assume an adv i sory ro le rather than that of d i rec tor . A l s o 
at this t ime the Veterans Adminis t ra t ion assumed comple te fiscal responsi
bility, but the A r m y and N a v y agreed to co -ope ra t e b y cont inu ing operat ion 
of research labora tor ies within their o w n departments. T h e co-o rd ina t ing 
g roup within the A c a d e m y was designated as the A d v i s o r y Commit tee on 
Artif icial L i m b s , later as the Prosthetics Research Boa rd , and currently as 
the Commit tee o n Prosthetics Research and Deve lopment . 

In 1948 , u p o n advice o f the A d v i s o r y Commit tee on Artif icial L i m b s , 
an independent evaluat ion l abora to ry was established at N e w Y o r k Univer
sity for the purpose o f testing the usefulness o f devices and technics emerg
ing f r o m the deve lopment labora tor ies . Thus , an order ly pattern o f transi
t ion o f an idea f r o m the concep t stage to a comple ted item was poss ib le . 

T o insure cont inui ty to the p r o g r a m Congress , also in 1948, passed 
Pub l i c L a w 729 author iz ing appropr ia t ions to the Veterans Adminis t ra t ion 
up to $1 mi l l ion annual ly for research in the fields o f prosthet ics , o r thoped ic 
appliances, and sensory aids fo r the bl ind. Since 1954, under the p rov is ions 
o f Pub l i c L a w 565 , k n o w n as the V o c a t i o n a l Rehabi l i ta t ion A c t , the Office 
o f V o c a t i o n a l Rehabi l i ta t ion ( recent ly renamed V o c a t i o n a l Rehabi l i ta t ion 
Admin is t ra t ion) o f the Depar tment o f Health, Educat ion , and Wel fa re 
( H E W ) has been able to suppor t research and training pro jec t s in pros
thetics, or thotics , and other areas required in rehabil i tat ion. Grants for the 
support o f certain fundamental research have been made b y the Nat ional 
Institutes o f Health, the Easter Seal Research Founda t ion , and T h e National 
Founda t ion . Research in the area o f prosthetics for chi ldren is supported 
b y the Chi ldren 's Bureau, H E W . 

By 1 9 5 2 a sufficient b o d y o f knowledge conce rn ing upper-extremity 
prosthetics had been accumulated so as to change radical ly p rev ious concepts 
of management o f the a rm amputee. T h e Veterans Adminis t ra t ion , seeking 
an efficient me thod o f transmitting this k n o w l e d g e to its c l in ic teams re
sponsible fo r care o f amputees, suppor ted the Univers i ty o f Cal i fornia at L o s 
Angeles in establishing and conduc t i ng short-term courses in upper-extremity 
prosthetics fo r physic ians , therapists, and prosthetists. S o successful were 
these courses that it was necessary to establish educat ional p rog rams at two 
other cen te rs—New Y o r k Universi ty and Northwestern Universi ty. T o d a y 
these three schools operate at full capaci ty and add courses as new material 
is deve loped in the research p r o g r a m . Because the requirements o f the 
Veterans Adminis t ra t ion represent but a small percentage o f the populat ion 
as who le , the ma jo r support o f the prosthetics educat ion p rog rams in the 
universities is b y funds administered b y the Voca t iona l Rehabi l i ta t ion A d 
ministrat ion. 

F r o m the incept ion o f the Artif icial L i m b P r o g r a m , those responsible 
for its c o n d u c t realized that the need for research in the allied field of 
or thot ics* was just as important but felt that a sound p r o g r a m in prosthetics 
wou ld eventually p rov ide a firm foundat ion for research in or thot ics , much 
of the fundamental data accumulated in prosthetics research be ing applicable 

* Orthotics is a coined word designed to embrace the field of orthopedic bracing. In 
some quarters the word orthetics has been used, but in 1959 the Orthonedic Appliances 
and Limb Manufacturers Association (now American Orthotics and Prosthetics Asso
ciation), after considerable consultation with numerous lexicographers, approved orthotics 
as the most appropriate nomenclature. 



to or thot ics . Beginning about 1956 funds for a limited amount o f research 
became available through the Office o f Voca t iona l Rehabil i ta t ion and the 
Easter Seal Research Founda t ion . T o d a y s o m e 8 to 10 institutions are con 
duct ing studies a imed at furthering k n o w l e d g e in orthotics , and the C o m 
mittee on Prosthetics Research and Development has assumed the respon
sibility for correlat ing this work . 
Results of Research Program 

Virtually every aspect o f the management o f amputees has been in
fluenced by results o f the research p r o g r a m . T h e surgeon n o longer ho lds to 
the "s i tes-of-elect ion" concep t because suitable devices and technics are 
available to fit every level of amputat ion. 

S o m e o f the ma jo r c o m p o n e n t s and technics in t roduced by the research 
g roups are the isehial-gluteal-bearing suction socket for above-knee amputees, 
the patel lar- lendon-bearing socket in be low -knee cases, the solid-ankle, 
cushion-heel ( S A C H ) foo t , the plastic S y m e prosthesis, the Canadian-type 
prosthesis in cases o f h ip disart iculation and hemipe lvec tomy, an array o f 
harnessing technics for a rm amputees, the alternator-type e lbow, the A r m y 
Prosthetics Research Labora to ry ( A P R L ) terminal devices , and plastic arti
ficial a rms. 

T h e concep t o f the c l in ic team evo lved from the inter-disciplinary re 
search p r o g r a m , and as a result there is today a much c loser relationship 
between the medical and prosthetics profess ions . 

A l s o as a result o f the p r o g r a m an entirely new b o d y o f k n o w l e d g e 
c o n c e r n i n g the functions o f the extremities exists. T h i s knowledge , still being 
expanded , has been helpful in the deve lopment o f new dev ices and technics 
and should p r o v e useful for a g o o d many years to c o m e . 
Method of Operation 

T h e 13-man Commit tee on Prosthetics Research and Deve lopment is 
c o m p o s e d pr imari ly o f engineers , physic ians , and prosthetists but is not 
limited to these discipl ines. Each member is appointed by the President of 
the National A c a d e m y of Sc iences to a three-year term and serves as an 
individual rather than as a representative o f an organiza t ion or institution. 
M e m b e r s o f the Commit tee serve without pay . A small staff is e m p l o y e d 
to car ry ou t day- to-day activities. 

The ob jec t ives o f the Commit tee are to correlate the var ious prosthetics 
and or thot ics research activities suppor ted by the Veterans Adminis t ra t ion , 
the Department of Health. Educat ion, and Welfare, the A r m y , the Navy , and 
others ; t o keep the sponsoring agencies advised o f the scope o f the p rogram 
and progress m a d e : to insure that successful new devices and technics are 
made available p rompt ly to the schools o f prosthetics and or thot ics educat ion 
fo r inclusion in the cur r i cu la ; to determine areas where research is requi red 
and stimulate initiation o f such research; and to p r o v i d e w ide disseminat ion 
o f the results of research. 

T h e Commit tee o n Prosthetics Research and Deve lopment meets at least 
twice yearly to receive p rogress and evaluation reports conce rn ing the re
search efforts, t o cons ider any p r o b l e m s posed b y the sponsors , research 
groups , o r others, and to r e c o m m e n d the course o f further efforts. T o c o n 
sider p rob lems peculiar to the juveni le amputee, there is a Subcommit tee 
on Child Prosthetics P rob l ems . Ad hoc commit tees are appointed to handle 
special p rob lems as they arise. Conferences o n specific topics are held when
ever needed. Dur ing the past fiscal year special confe rences were held o n 
the total-contact socket for above-knee amputees, upper-extremity prosthesis 
des ign, and or thot ics research. In addi t ion, the Commit tee organized and 
sponsored a pi lot schoo l in total-contact above-knee sockets in o rde r that this 
concep t migh t b e in t roduced into the prosthet ics educa t ion p r o g r a m . 



Funds fo r opera t ion of the Commit tee o n Prosthet ics Research and 
Deve lopment are p r o v i d e d b y the Veterans Adminis t ra t ion , the Voca t i ona l 
Rehabi l i ta t ion Adminis t ra t ion , and the Nat ional Institutes o f Health. 

C O M M I T T E E O N P R O S T H E T I C S R E S E A R C H 
A N D D E V E L O P M E N T 

Div i s ion o f Engineer ing and Industrial Research 
National A c a d e m y o f Sc iences — National Research Counc i l 

Geo rge T . Ai tken, M . D . , Chairman; Or thoped ic Surgeon , M a r y Free Bed 
Gui ld Chi ldren 's Hospi tal , Grand Rap ids , M i c h . 

Herbert Elftman, Vice-Chairman; Professor of A n a t o m y , Col lege o f Physi
c ians and Surgeons , C o l u m b i a Universi ty , N e w Y o r k City 

Charles 0 . Bechtol , M . D . , Chief, D i v . o f Or thoped ic Surgery , Universi ty of 
Cal i fornia Med ica l Center, L o s Ange les 

R o b e r t L. Bennett, M . D . , Execut ive Di rec tor , Georg ia W a r m Spr ings Founda
tion, W a r m Spr ings , Ga . 

S idney Fishman, P ro jec t Di rec to r , Prosthet ic and Orthot ic Studies, N e w Y o r k 
Universi ty Col lege o f Engineer ing 

Maur ice J. Fletcher, Col . , U S A ( R e t . ) , Ely, M i n n . 
Verne T . Inman, M . D . , Chairman, Dept . of Or thoped i c Surgery , Universi ty 

o f California, San Franc i sco 
Herbert R . Lissner, Professor , B i o m e c h a n i c s Research Center, W a y n e State 

Universi ty , Detroi t , M i c h . 
Col in A . McLaur in , P ro j ec t Di rec to r , Prosthet ic Research Center, North

western Universi ty, C h i c a g o 
Eugene E. R e c o r d M . D . , Dept . o f Or thoped ic Surgery , Massachusetts Gen

eral Hospital , Bos ton 
James B. Reswick , Di rec tor , Engineer ing Des ign Center, Case Institute o f 

T e c h n o l o g y , Cleveland 
Edward W . Snygg , President , R . E. Huck C o m p a n y , San Franc i sco 
Bert R . Ti tus , Dept . o f Prosthet ic and Or thoped ic App l i ances , Duke Univer

sity Med ica l Center, Durham, N . C. 
A . Bennett W i l s o n , Jr., Techn ica l Di rec tor 
James R . K i n g h a m , Staff Edi tor 

C O M M I T T E E O N P R O S T H E T I C S E D U C A T I O N 
A N D I N F O R M A T I O N 

Div i s ion o f Med ica l Sc iences 
Nat ional A c a d e m y o f Sc iences -—Nat iona l Research Counc i l 

C. Leslie Mitchel l , M . D . , Chairman; Chai rman, Dept o f Or thoped ic Surgery , 
H e n r y F o r d Hospi ta l , Detroi t , M i c h . 

J. Hami l ton Al lan , M . D . , Chairman, Dept . o f Or thoped i c Surgery , Universi ty 
o f V i rg in i a Med ica l Schoo l , Charlottesville, V a . 

Doro thy E. Baethke, Director . D i v . o f Physical Therapy , Univers i ty of Penn
sylvania, Phi ladelphia 

Charles O. Bechtol . M . D , , Chief. D i v . o f Or thoped ic Surgery . Univers i ty o f 
Cal i fornia Medica l Center. L o s Angeles 

Wi l l i am M . Bernstoek, Assistant Chief, Research and Deve lopment Div . , 
Prosthet ic and Sensory A i d s Serv ice . Veterans Adminis t ra t ion. New 
Y o r k City 

Clinton L . C o m p e r e . M . D . , Professor o f Or thopedic Surgerv . Northwestern 
Un lversity Medica l Schoo l , C h i c a g o 

Charles L. Eby . Di rec tor . Bureau of Voca t iona l Rehabil i ta t ion. State o f 
Pennsylvania , Harr isburg 

W . Frank H a r m o n , Manage r , Atlanta Brace S h o p , Atlanta, Ga. 



Roy M. Hoover, M.D., Medical Director, Woodrow Wilson Rehabilitation 
Center, Fishersville, Va. 

Alvin L. Muilenburg, President, Muilenburg Artificial Limb Company, Hous
ton, Tex. 

Herbert W. Park, M.D., 3500 Kensington Ave., Richmond, Va. 
Ruth A. Robinson, Col., Chief, Army Medical Specialist Corps, OSG, De

partment of the Army, Washington, D . C . 
Alfred R. Shands, Jr., M.D., Medical Director, Alfred I. duPont Institute 

of The Nemours Foundation, Wilmington, Dela. 
Walter A. Thompson, M.D., Chairman, Dept. of Orthopedic Surgery, New 

York University School of Medicine, New York City 
Frederick E. Vultee, M.D., Chairman, Dept. of Physical Medicine and Re

habilitation, Medical College of Virginia, Richmond 
Harold W. Glattly, M.D., Executive Secretary 

Present Activity 

At the present time at least 25 groups are conducting some type of re
search or development in prosthetics or orthotics, or both. A list of these 
groups along with their primary responsibilities is given below: 

Organization Major Area (or Areas) 
of Investigation 

Sponsoring 
Agency 

1. Army Prosthetics Research Lab
oratory (APRL)—John Butchkosky 

Upper-Extremity Prosthetics Develop
ment and Materials Research 

U.S. Army 

2. Navy Prosthetics Research Lab
oratory ( N P R L ) — Robert C. 
Doolittle 

Lower-Extremity Prosthetics De
velopment 

U.S. Navy 

3. Veterans Administration Pros
thetics Center ( V A P C ) — An
thony Staros 

Testing and Development of Pros
thetics and Orthotics 

V A 

4. Prosthetic Research Center, 
Northwestern University ( N U ) 
- C l i n t o n L. Compere 

Prosthetics Development (especially 
with respect to the older age 
group) 

V A 

5. Mauch Laboratories, Inc. ( M L ) 
—Hans A. Mauch 

Development of Lower-Extremity 
Prosthetic Devices 

V A 

6. Adult Prosthetic and Orthotic 
Studies, New York University 
(APOS-NYU)—Sidney Fishman 

Testing and Evaluation of Devices 
and Technics 

V A and V R A 

7. Biomechanics Laboratory, Uni
versity of California (BL-UC) 
—Verne T. Inman and Charles 
W . Radcliffe 

Prosthetics and Orthotics Design and 
Studies of Human Locomotion 

Investigation of Post-Traumatic Epi
dermoid Cysts 

Energy Expenditure in Certain 
Types of Disabilities 

Energy Expenditure and Work Tol
erance Studies in Hemiplegic Pa
tients 

Clinical Evaluation of Experimental 
Orthotic Devices and Procedures 

Medical Aspects of Amputee Re
search—Lower Extremity 

Pilot Study in Brace Research 

V A and V R A 

V R A 

V R A 

V R A 

V R A 

N I H 

Easter Seal 

8. Biotechnology Laboratory, Uni
versity of California, Los Ange
les (UCLA)—John Lyman 

Research on Control of Externally 
Powered Artificial Arms 

V A 

9. John O. Esslinger 
c / o Gasow Veterinary Hospital, 
Birmingham, Mich. 

Study on Semiburied Implants for 
the Attachment of External Pros
theses 

V A 



10. University of Michigan ( U M ) — 
James W . Rae, Jr. 

Research and Development in Upper-
Extremity Orthotics 

V R A 

11. American Institute for Prosthet
ic Research (AIPR)—Henry H. 
Kessler 

Development of Pneumatically Pow
ered Upper-Extremity Prostheses 

V R A 

12. N Y U Post-Graduate Medical 
School ( A P S - N Y U ) — Sidney 
Fishman 

Development of a Psychological Test 
Battery for Predicting Success in 
Amputee Rehabilitation 

V R A 

13. Albert Einstein College of Med
icine, Yeshiva University ( E C M ) 
—Sidney Weinstein 

Experimental Analysis of Phantom 
Appendages with Special Refer
ence to Somato-sensory and Expe
riential Concomitants of Amputa
tion 

V R A 

14. American Orthotics and Pros
thetics Association ( A O P A ) — 
Lester A . Smith 

Survey To Determine the State of 
Services Available to Amputees 
and Orthopedically Disabled Per
sons 

V R A 

15. Los Angeles County Hospital 
(LACH)—Vernon L. Nickel and 
Robert Mazet, Jr. 

Influence of Prosthesis Wearing on 
the Health of the Geriatric Am
putee 

V R A 

16. Attending Staff Association of 
Rancho Los Amigos Hospital, 
Inc. ( R A N C H O ) — Vernon L. 
Nickel 

To Investigate and Demonstrate 
Sources of External Power for 
Upper-Extremity Orthotic Devices 

Improvement of Mechanical Devices 
To Replace Losses Due to Very 
Severe Upper-Extremity Paralysis 

V R A and 
The National 
Foundation 
The National 
Foundation 

17. Baylor University College of 
Medicine ( B U C M ) — W i l l i a m A . 
Spencer 

Development of Upper-Extremity Or
thotic Devices 

V R A 

18. Harvard University ( H U ) — 
Ross A. McFarland 

Evaluation of the Ability of Ampu
tees To Operate Trucks or Other 
Vehicles 

VRA 

19. New York University College of 
Engineering, Research Division 
(NYU)—Sidney Fishman 

Analysis and Evaluation of Lower-
Extremity Orthotic Devices 

V R A and 
Easter Seal 

20. Case Institute of Technology 
(CIT)—James B. Reswick 

Applicability of Digitally Programed 
Control in Prostheses and Ortheses; 

Development of Synthetic Muscle 
Motors for Use in Prostheses and 
Orthoses; 

Development of a Micro-Miniature 
Signal Transducer Unit for Im
plantation in Human Muscle 

V R A 

21. Eugene duPont Memorial Hos
pital and Rehabilitation Center 
(duPont)—Arthur J. Heather 

Development of Hydraulically Op
erated Elbow Unit for an Ortho
pedic Brace 

V R A 

22. New York University College of 
Engineering ( N Y U ) — Renato 
Contini and Rudolfs Drillis 

Determination of Certain Body Seg
ment Parameters 

V R A 

23. Child Amputee Prosthetics Proj
ect, University of California, 
Los Angeles (CAPP)—Charles 
O. Bechtol, Milo Brooks 

Development of Improved Prosthetic 
Devices and Training Technics, 
and Surgical Procedures for Child 
Amputees 

Children's 
Bureau and 
N I H 

24. Child Proiithetic Studies, New 
York University ( C P S - N Y U ) — 
Sidney Fishman 

Evaluation of Children's Prostheses 
and Collection of Normative Data 
on Methods of Treatment in Coun
try-wide Clinics 

Children's 
Bureau 

25. Michigan Crippled Children 
Commission ( M C C C ) 

Clinical Testing of Prosthetic De
vices for Child Amputees and the 
Development of Improved Clinical Management Procedures 

Children's 
Bureau 



Most o f the activities o f the research g roups can be classified as funda
mental research, development , o r evaluat ion. A list o f mos t of the p rob lems 
be ing pursued at the present t ime is g iven on pages 160-166 . 
Dissemination of Information 

T o accelerate and to insure disseminat ion o f in format ion conce rn ing 
the management o f amputees and others with o r thoped ic impai rments are 
the responsibil i t ies o f the Commit tee o n Prosthetics Educa t ion and Informa
tion, D iv i s ion o f Med ica l Sciences , Nat ional A c a d e m y o f S c i e n c e s — 
National Research Counc i l . C o m p o s e d o f representatives o f all the discipl ines 
invo lved in rehabil i tat ion o f the or thopedica l ly handicapped , the Commit tee 
was f o r m e d in 1957 pr imar i ly to assist medica l and paramedica l s choo l s in 
formulat ing their curr icula with respect to prosthetics and or thot ics , and 
to make available to prac t ic ing med ica l g roups the results o f research. T o 
ca r ry out these objec t ives the Commit tee o n Prosthetics Educa t ion and In
format ion has established a number o f ad hoc commit tees . 

Outlook for the Future 

Significant as the cont r ibut ions o f the prosthetics research p r o g r a m 
have been, m u c h r o o m yet remains fo r advancement and the p r o b l e m s asso
cia ted with or thot ics have scarcely been touched . 

Even though fitting technics have been i m p r o v e d vastly ove r the past 
decade and amputees in general g o about their dai ly activities in a fairly 
normal manner , it can hard ly be said that a comfor t ab le socket exists. A t 
best the level o f d i scomfor t is tolerable. T h e p rob lems will cont inue to be 
studied. 

M o r e functional prostheses for the upper-extremity amputee are needed. 
T o date it has not been poss ib le to devote m u c h effort to the special p r o b 
lems o f the severely d isabled with bilateral cases. Here recent advances in 
the use o f compressed gas and electricity to operate prostheses and braces 
indicate hope for adding functions not heretofore poss ib le . 

Surgical studies fo r the development of technics that p r o v i d e m o r e 
funct ional , pain-free stumps are under way . A modes t approach to deter
mine the feasibil i ty o f attaching a l i m b prosthesis direct ly to b o n e in the 
stump is be ing undertaken. 

Special p r o b l e m s o f the geriatr ic amputee must be studied m o r e 
thorough ly than has been poss ib le in the past. 

Concurrent ly with the studies leading to i m p r o v e d devices and manage
ment p rocedures , there should be great emphasis p laced on eradicat ion of 
the causes o f amputat ion and other c r ipp l ing cond i t ions . S o m e w o r k has 
been carr ied out in an effort to determine the causes o f congeni tal mal forma
t ion o f l imbs . T h e l inking o f tha l idomide with congeni ta l deformit ies offers 
an excellent oppor tuni ty fo r increas ing our knowledge conce rn ing the mech
anism o f mal fo rmat ion o f l imbs . 

Research in the area o f peripheral vascular diseases will no doubt result 
in the saving o f large numbers of l imbs . A s our knowledge o f the neuro logica l 
system and the diseases affecting it increases, the relative need for braces 
will decrease. Meanwhi le improved surgical p rocedures cou ld el iminate in 
many cases the need for prosthetic and or thot ic devices , and such studies 
should b e e n c o u r a g e d . 

Y e t s ince as far as anyone can see there will a lways be a need for 
artificial l imbs and o r thoped ic appliances, a cont inuing effort to improve 
both the devices and their appl icat ion is needed. 
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MAJOR S T U D I E S BEING CONDUCTED IN O R T H O T I C S A N D 
P R O S T H E T I C S IN T H E U N I T E D S T A T E S 

( F o r key to organizat ions conduc t i ng these studies, see pages 157 and 1 5 8 ) 

F U N D A M E N T A L S T U D I E S 
P r o s t h e t i c s 

Lower Extremity 
Impedance Ple thysmography ( N U ) 

Investigation of the impedance method of estimating b l o o d flow to de
termine its appl icat ion to s lumps in the static weight-bearing cond i t i on . 

Pressure Between Be low-Knee S tump and Socket ( B L - U C ) 
T h e determination of the distr ibution of pressure over the stump, dur ing 
use o f a prosthesis, to assist in the deve lopment of design criteria fo r 
be low-knee sockets . 

F o r c e and Range-of-Motion Studies o f A b o v e - K n e e Stumps ( N U ) 
A study to determine the available forces throughout the useful range 
o f m o t i o n while a socket is w o r n . 

Amputa t ion Surgery ( B L - U C ) 
A study to evaluate known lower-extremity amputation technics and de
v e l o p improved technics , with related cl inical studies to aid in the 
diagnos i s of pain. 

Influence o f Prosthesis on the Health of Geriatr ic A m p u l e e s (LACH) 
A study designed to determine the indicat ions and contra indicat ions for 
fitting elderly amputees with lower-extremity prostheses . 

Funct ional Characterist ics o f A b o v e - K n e e Legs in the Stance Phase ( N U ) 
A study of alignment o f va r ious types o f above -knee prostheses to 
determine required s tump forces dur ing the stance phase. 

Upper Extremity 
B o d y Sites o f Control o f External ly P o w e r e d Prostheses ( U C L A ) 

T h e determination o f suitable sources o f energy for subconscious, o r 
reflex, con t ro l o f externally p o w e r e d arms. Three separate investigations 
are under w a y — e l e c t r o m y o g r a p h i c signals, nerve transplantation, and 
functional isolation o f musc le g r o u p s without surgery. 



Analys is o f Exist ing External ly P o w e r e d Prostheses ( U C L A ) 
A detailed study of current designs to gather data that might b e helpful 
in future design w o r k . 

Sequential Ana lys i s o f Time-Separated Prosthesis Cont ro l Funct ion 
( U C L A ) 

A n analysis to assist in s impl i fy ing con t ro l m o t i o n s in c o m p l e x b o d y -
p o w e r e d a rm prostheses. 

Var iable-Rat io Mechan ica l Cont ro l Sys tem ( U C L A ) 
A study to determine the pract icabi l i ty o f cont ro l systems using chang ing 
mechanica l advantage to meet changes occu r r ing in opera t ion o f arm 
prostheses. 

Att i tude Cont ro l ( N U ) 
A study to determine the suitability o f cont ro l l ing an externally p o w e r e d 
above -e lbow prosthesis b y the attitude (d i rec t ion in space) o f the socket. 

Ampu tee T r u c k Dr ivers ( H U ) 
T o evaluate the abili ty o f amputees to operate trucks or other transport 
equipment . 

Normat ive Survey o f the Chi ld-Amputee Popu la t ion ( C P S - N Y U ) 
A census-type survey o f 1,000 amputees b e l o w the age o f 15 years , to 
gather in format ion o n such matters as amputee types, e t io logy , and 
methods o f prosthetics treatment for this section o f the amputee popu
lation. 

General Medical Problems 

Pain Studies ( B L - U C ) 

T h e determinat ion o f the phys io log ica l mechan i sm o f pain, with particu
lar reference to amputees. 

Nerve Patterning ( B L - U C ) 
Neuroana tomica l studies o f patterning and structure o f nerve fibers 
and endings in human skin, fascia, and tendons , to p r o v i d e a basis fo r 
unders tanding pain processes . 

Rota t ions o f the Pelvis , Spine , and Shoulder Gird le ( B L - U C ) 
A study o f l igamentous spines to determine the extent and effects of 
rotat ional movements o f the spine. 

P s y c h o l o g i c a l Test Battery fo r Predic t ing Success in A m p u t e e Rehabil i ta
t ion ( A P S - N Y U ) 

A study to determine the ro le p layed b y the patient 's mental ou t look 
on the rehabil i tat ion process . 

Skin Diso rde r s ( B L - U C ) 
Determinat ion o f e t io logy o f and therapy for skin disorders o f amputa
t ion stumps. 

Analys is o f the Phan tom Sensation in Ampu ta t i on ( E C M ) 
A study to determine the factors i nvo lved in the p roduc t ion and c o n 
tinuation o f the phan tom sensation associated with all types o f amputees. 

ORTHOTICS 
Lower Extremity 

Pi lo t S tudy in Or thot ics Research ( B L - U C ) 
The determinat ion o f an efficient m e t h o d o l o g y for research in the field 
of or thot ics . P r o b l e m s associated with the ankle j o in t are used as ex
amples in the pi lot study. 

Funct ional Efficiency and C o m f o r t o f L e g Braces ( A P O S - N Y U ) 
A n invest igat ion o f factors that influence funct ional efficiency and c o m 
for t o f leg b races f o r o r thopedica l ly disabled persons . 



Upper Extremity 
Inert at Fo rce S tudy—Upper Extremity (UM) 

An analysis o f the kinetics of certain upper-extremity mot ions occur r ing 
essentially in a s ingle plane. 

Spatial Locat ion o f the Hand and Elbow During Eating ( U M ) 
T h e determinat ion of the relative posi t ion o f segments of the upper 
extremity dur ing certain eating activities. 

Physical Measurements o f Upper-Extremity Segments (UM) 
T h e determination o f physical constants o f segments of the upper ex
tremity for use in establishing criteria for brace des ign . 

Sys tem- Analysis of Upper-Extremity Orthot ics (UM) 
A detailed study o f upper-extremity or thot ics des igned to determine 
approaches to the p rob lem that will be most fruitful. 

Denervated Muscle as a S o u r c e o f Power in Orthot ic Systems (UM) 
T h e investigation o f the feasibility of apply ing a stimulus to denervated 
musc le in such a way as to cause it to contract and power purposeful 
movement . 

Sources of External Power ( B U C M ) 
A study to deve lop and evaluate functional or thot ic equ ipment for 
persons with upper-extremity paralysis and to investigate sources o f 
external power for such equipment . 

PROSTHETICS AND ORTHOTICS 
Energy Expendi ture Studies (BL-UC) 

T h e measurement of energy requirements for l o c o m o t i o n of normal 
persons and o f persons will amputat ions and other o r thoped ic disabili
ties under varying condi t ions . Disabled persons are studied while using 
and not using assistive devices . 

Survey T o Determine the State o f Services to Amputees and Orthopedical ly 
Disabled Persons ( A O P A ) 

Survey designed to determine current practices in prosthetics and or
thotics throughout the United States. 

R o l e o f the Trunk in Stabili ty of the Spine ( B L - U C ) 
A continuat ion of fundamental studies of human l o c o m o t i o n . 

I T E M S U N D E R D E V E L O P M E N T 
PROSTHETICS 
Lower Extremity 

Hydraul ic Ankle ( M L ) 
A n ankle unit, independent of the remainder o f the prosthesis, in which 
resistance to plantar flexion is p rov ided hydraul ical ly and the dorsiflexion stop automatically c o m e s into effect when the shank is per
pendicular to the g round regardless o f the attitude o f the foo l . 

Ank le Rotat ion D e v i c e ( B L - U C ) 
A unit incorporated between foot-ankle and shank in an artificial leg 
to permit transverse rotation of shank with respect to foot . 

UC-B Pneumatic Swing-Phase Control Above-Knee Knee Unit ( B L - U C ) 
An air cylinder-and-piston type unit designed to fit into any crustacean 
shank and to p rov ide cont ro l of the- shank during swing phase. 

UC-B Py lon T y p e A b o v e - K n e e Prosthesis (BL-UC) 
A design to provide an inexpensive sturdy prosthesis for above-knee 
amputees. Design of a pylon- type prosthesis has been reactivated, to be 
used in connec t ion will) p ro jec ted geriatr ic studies. 

A b o v e - K n e e Swing Control Using P inch-Tube Principle ( N U ) 
The design o f an above-knee swing-cont ro l unit based on the transfer 
of fluid as a result of c o m p r e s s i n g a flexible lube by a lulling cyl inder . 



Its ch ie f advantages are low cost and el iminat ion o f the need f o r seals 
to prevent leakage between m o v i n g parts and the a tmosphere. 

Adjustable Pylon for Be low-Knee Amputees ( N U ) 
The development o f a simplified adjustable shank for below-knee fitting. 
It is hoped that the weight o f the unit can b e kept sufficiently l o w to 
al low it to be retained in the permanent prosthesis, thereby el iminat ing 
the need for transfer o f al ignment. 

A b o v e - K n e e Leg with Stable Knee for Geriatric Use ( N U ) 
A design with four-bar l inkage intended specifically for use in geriatr ics 
or by persons with a particular need for a stable knee jo in t . 

D i sc Fr ic t ion Unit for Standard A b o v e - K n e e Prostheses ( N U ) 
T h e use o f a stack o f friction discs actuated progressively to p rov ide 
variable fr ict ion through swing phase. 

Disc Fr ic t ion Unit for Knee-Disar t icula t ion Prostheses ( N U ) 
A shank-mounted d r u m conta in ing a stack o f friction discs actuated 
progress ive ly to p r o v i d e change in fr ict ion dur ing swing phase, as 
required. 

Se l f -Al ign ing Teflon Joint for Be low-Knee Amputees ( N U ) 
The use o f spherical jo in t s in be low-knee side bars . 

F lu id-Lined Sockets for Lower-Ext remi ty Amputees ( N U ) 
The deve lopment o f a pract ical technic for fabricat ing and fitting a 
fluid-lined socket to determine the relative meri ts o f un i fo rm pressure 
distr ibution over the s tump. 

Suspension o f A b o v e - K n e e Prostheses ( N U ) 
A des ign f o r above-knee suspension for use b y geriatr ic amputees fo r 
w h o m suction sockets are contra indicated due to ca rd iac a n d / o r other 
medica l compl ica t ions . 

Ischial-Bearing Prosthesis for B e l o w - K n e e Amputees ( B L - U C ) 
Basic exper imentat ion using several designs to deve lop an i m p r o v e d 
ischial-bearing prosthesis for use b y be low-knee amputees. 

Adjus table Al ignment Coup l ing for A b o v e - K n e e and Be low-Knee Legs 
( V A P C ) 

A n al ignment c o u p l i n g for above-knee and adjustable leg , des igned par
ticularly for use in al ignment o f hydraul ic-knee mechanisms . Below-knee 
legs des igned to o v e r c o m e inadequacies of present al ignment and trans
fer devices . 

Upper Extremity 

N U Electr ic A r m ( N U ) 
A device wherein e l b o w flexion and extension are cont ro l led b y mercu ry 
switches that r e spond to humeral flexion and extension. 

H a n d Sizing ( A P R L ) 
T h e deve lopment of brass mode l s of a spectrum o f hand sizes to cove r 
the popula t ion . 

Hand , Size 1 , N y l o n , R igh t ( A P R L ) 
A design for a ny lon m o d e l o f the A P R L - S i e r r a hand that wil l b e 
cheaper , l ighter, and m o r e easily and quickly fabricated. 

T w o - L o a d H o o k , Chi ld Size ( A P R L ) 

A voluntary-opening h o o k with two selectable prehension forces . 

Micro-Minia tu re Signal Transducer ( C I T ) 
T h e development of a micro-minia ture transducer for implantat ion in a 
human muscle . 

Axia l -Cont ro l H o o k ( C A P P ) 
A h o o k in which the con t ro l fo rce is appl ied th rough the axis o f the 



wrist unit to eliminate change in effective cable length u p o n rotat ion 
of the terminal device . 

Volun ta ry -Opening Hand with S ing le -Pos i t ion Backs top ( A P R L ) 
A voluntary-opening hand with a one-posi t ion l o c k to p r o v i d e security 
o f grasp f o r certain critical activit ies. 

Hand, Resilient Cove r ing (APRL) 
A limited-function hand with shell, fingers, and mechan i sm covered 
with a layer o f plastic foam to give soft-touch approach . 

Cosmetic G loves ( A P R L ) 
A cont inu ing project with the deve lopment o f materials for cosmet ic 
g loves with better propert ies than those presently available. 

Control Cable System ( C A P P ) 
The development of a m o r e efficient p o w e r transmission system. 

N U Electric Wris t ( N U ) 
A n e lect r ic-powered wrist unit incorpora t ing pronat ion , supinat ion, flex
ion , and extension. 

Separat ion of Controls ( C A P P ) 
A braking device for cables to prevent interaction o f con t ro l fo rces in 

bilateral a b o v e - e l b o w systems. 
B e l o w - E l b o w Step-up H i n g e with L o c k ( A P R L ) 

An e lbow unit for short b e l o w - e l b o w stumps with limited fo rce and 
range o f m o t i o n . 

Lower - and Upper-Ext remi ty Sockets with Graded Flexibi l i ty and Hard
ness ( V A P C ) 

T h e deve lopment o f sockets with flexibility propert ies va ry ing as re
qui red to alleviate the "Donne l l effect ." 

Adjus table Laminate Sockets ( A P R L ) 
The development o f a me thod o f mak ing sockets b y shrinking a pre
fo rmed plastic laminate c o n e to a m o l d . It is hoped that changes in the 
conf igura t ion o f the socket can be effected readily. 

Upper-Ext remi ty Socket Fit t ing Study ( A P R L ) 
A study to evaluate the var ious methods used for fitting in b e l o w - e l b o w 
cases. 

Bel lows-Type Actua tor ( A P R L ) 
T h e development o f a bel lows-type actuator for use with upper-ex
tremity prostheses. 

A I P R A r m ( A I P R ) 
A I P R arm is basical ly a series o f four pneumat ica l ly p o w e r e d prosthetic 
c o m p o n e n t s that attempt to replace the funct ions and mot ions of the 
hand, the wrist, the e l b o w , and the shoulder : these c o m p o n e n t s p rov ide 
sufficient design flexibility to facilitate their assembly into a prosthesis 
in o rde r to c o v e r amputee situations ranging between long be low-e lbow 
sites to forequarter-amputat ion sites. T h e pneumatic c o m p o n e n t s are 
actually r igid, pneumat ic servo moto r s that are control led by multipur
pose miniature valves . 

ORTHOTICS 

Lower Extremity 

Below-Knee Adjustable Brace ( V A P C ) 
A design deve loped to p rov ide the orthotist with a means o f adjust ing 
ankle axis, the bands , and bars at first contact with patient so that final 
fitting m a y be accompl i shed at s econd visit. 

Be low-Knee Weigh t -Bear ing Brace with Patel lar-Tendon-Bearing Socket 
( V A P C ) 



A design for a be low-knee weight-hearing brace using the patellar 
tendon as a bear ing area instead o f the i schium. 

System of External Control fur the Impaired Ankle ( B L - U C ) 
A basic dual-axis mechanism to permit all normal ankle mot ion to which 
assists and constraints can be added as required. 

Upper Extremity 
Feeder Dev ices ( U M ) 

A n i m p r o v e d device to suppor t the paralyzed arms o f patients to permit 
p lacement o f hands fo r use. 

Pneumat ic P ropor t iona l Controls ( U M ) 
A study to determine the feasibility of deve lop ing pneumat ic p ropor 
tional cont ro ls for use in p o w e r i n g upper-extremity m o t i o n . 

Exper imental Gas-Liquid Pressure Transmitter ( U M ) 
A "muscle"- type actuator conta in ing gas and l iqu id separated b y a dia
phragm. Use of l iquid gives saving o f gas without chang ing force-
pressure length characterist ics. 

Concent r ic C y l i n d e r - M c K i b b e n Musc le Tor s iona l Ac tua to r ( U M ) 
A w o v e n M c K i b b e n - t y p e actuator to p r o v i d e torque about the l o n g axis 
o f the tube. 

Upper-Extremity Brace ( U M ) 
The fabr ica t ion o f an upper-extremity b race e m b o d y i n g the results of 
p rev ious design exper imenta t ion in componen t s , sources o f p o w e r , etc., 
at the Universi ty o f M i c h i g a n . 

Electric Feeder ( R A N C H O ) 
T h e deve lopment o f electric cont ro l system for feeders. 

P o w e r e d Bali-Bearing Feeders ( R A N C H O ) 
T h e development o f a hydroe lec t r ic p o w e r system fo r feeders. 

P o w e r Steering fo r M o n o d r i v e Whee l Chairs ( R A N C H O ) 
A kit was des igned to p r o v i d e p o w e r steering fo r m o n o d r i v e wheel chairs . 

R o t a r y Actua tors ( R A N C H O ) 
T h e deve lopment o f an inexpensive rotary actuator for externally p o w 
ered feeders . 

P h o t o Cont ro l ( R A N C H O ) 
A n instrument des igned to demonstrate the feasibil i ty o f using p h o t o 
detect ion apparatus to con t ro l an actuator. 

Implant Transducers ( R A N C H O ) 
The deve lopment o f t ransducers suitable fo r implantat ion in musc le . 

F o r c e Transducers ( R A N C H O ) 
T h e deve lopment o f a means o f measur ing axial skeletal l oad ing at 
the heel. 

Synthetic Musc le M o t o r s ( C I T ) 
T h e deve lopment o f synthetic musc le m o t o r s for use in prostheses and 
ortheses. 

Digi ta l ly P r o g r a m e d Cont ro l ( C I T ) 
The development o f the appl icabi l i ty o f digital ly p r o g r a m e d con t ro l in 
prostheses and ortheses. 

I T E M S B E I N G E V A L U A T E D 
PROSTHETICS 

Lower Extremity 
Henschke-Mauch Swing-Phase Cont ro l Knee Uni t ( V A P C ) 

A field study to evaluate me thods o f appl icat ion o f hydrau l ic swing-
phase con t ro l knee unit fo r above-knee amputees and to determine the 
durabi l i ty o f p r o d u c t i o n units. 



UC-B Pneumat ic Swing-Phase Cont ro l A b o v e - K n e e Knee Unit ( B L - U C ) 
A n air cyl inder-and-pis ton type of unit des igned to fit into a crustacean 
shank and to p rov ide con t ro l of the shank dur ing swing phase. 

UC-B Po lycen t r i c Knee (Pneuma t i c ) ( A P S - N Y U ) 
A c o m b i n a t i o n of the U C - B polycent r ic prosthesis and the pneumatic 
swing-control unit. 

Henschke-Mauch Swing- and Stance-Control System ( A P S - N Y U ) 
The evaluat ion o f a hydrau l ic leg des igned to p r o v i d e bo th swing and 
stance con t ro l . 

UC-B Ank le Rota t ion Dev ice ( A P S - N Y U ) 
The evaluation o f an ankle unit incorpora ted between foot-ankle and 
shank to permit transverse rotat ion o f shank with respect to the foot . 

U C - B Total-Contact A b o v e - K n e e Socket-Fabr icat ion Techn ic ( A P S - N Y U ) 
Evaluat ion o f U C - B technic using prefabr icated adjustable socket br ims 
in the fabr ica t ion of total-contact above-knee sockets. 

L o n g - T e r m Study o f Patel lar-Tendon-Bearing B e l o w - K n e e Prosthesis for 

Children ( C P S - N Y U ) 
A long-term study of the effect o f the prosthesis on g r o w i n g chi ldren 
with particular reference to b o n e changes and effects on l igamentous 
structure of the knee. 

Upper Extremity 

A P R L - 5 i e r r a Child-Size Hand , Size 1, M o d e l A , Left ( C P S - N Y U ) 
T h e evaluat ion o f a voluntary-opening left hand fo r chi ldren in the 
four-eight year range. 

Volun ta ry -Opening H a n d with S ingle-Pos i t ion Backs top ( A P R L ) 
A vo lun ta ry-open ing hand with a one-posi t ion l o c k to p rov ide security 
o f grasp for certain crit ical activities. 

A P R L Di laminar Cosmet ic Gloves ( A P S - N Y U ) 
T h e evaluation o f a two-layer g love , an outer layer of thin stain-resistant 
material over a thicker layer o f flexible material. 

N U Single-Control E l b o w ( A P S - N Y U ) 
The evaluat ion o f an e l b o w prosthesis in wh ich flexion, lock ing , and 
terminal-device prehension are cont ro l led f r o m a single energy source . 



New Techniques In The Modification 

Of The Milwaukee Brace 
B y L e R O Y C O O K , C .O. 

Snell 's Artif icial L i m b C o . , Nashvil le, Tennessee 

W i t h an A d d e n d u m By 

P H I L I P B. W I L L I A M S , M . D . 

The use o f plastics is b y n o w an o ld story to prosthetists, but orthotists 
have been somewhat s lower to make use o f them in braces . This article is 
intended to call the attention o f orthotists to the possibi l i t ies of a plastic 
laminat ion for the Mi lwaukee Brace as a jacket foundat ion for the brace . 

Plastic, be ing a n o n p o r o u s material, is far super ior to leather jackets 
in the sense that there is no deter iorat ion as often exper ienced in the o ld 
me thod . There is n o b r eakdown vertically as was the case in leather. 
Cosmetical ly , it is cleaner and can be made to fit m u c h better than leather 
and the exter ior metal f rame. 

T h e Orthotist can cut his w o r k time in half b y using the plastic lamina
t ion. 

Basical ly the negative cast is taken in the usual manner , hav ing the 
patient in a vertical pos i t ion . By the use of overhead tract ion the spine is 
partially straightened, mak ing sure the anterior super ior spine and the crest 
of the I l ium are marked with indelible. T h e cast should cove r one-half of 
the Gluteals, and extend upward over one-half of the mandib le and occ iput . 
T h e indentat ion over the crest should be deeply p r o n o u n c e d . After the 
posi t ive cast is made and dr ied the indent ion over the crest o f the I l ium 
should b e m o r e p r o n o u n c e d b y skiving in deeper with a cast knife o r d rawing 
knife. A l l bui ld-ups for nonpressure points should b e done with plaster in
stead of the tradit ional felt as the resin will soak in the felt dur ing lami
nation. 

The anterior superior spines and the crest o f the I l ium should be built 
up with plaster so that n o pressure is acquired f r o m the jacket when the 
traction o f the chin and occ ipu t plates are applied. T h e indentat ion just over 
the crest keeps the jacket f rom sl ipping over the pelvis when traction is ap
plied. It should be so p laced on the cast as not to g ive any pressure on the 
lower thorax on the curved side. The side of the cast oppos i te the apex of 
the curve should b e buil t up with plaster to match the afflicted side to give 
a m o r e un i fo rm exter ior appearance. Th i s also gives m o r e r o o m fo r the 
pressure pad to cor rec t the Scol ios is when applied with vertical traction. 
The cast is n o w ready fo r abou t three coats o f Part ing Lacque r wh ich should 
be a l lowed to dry thoroughly (about one d a y ) . 

Next the patterns for the metal strips are m a d e and the metal is cut 
and bent anterior to poster ior f rom the b o t t o m o f the jacket up and over 
the crest o f the I l ium. In these strips, one-fourth inch holes are dril led and 
staggered about one-half inch apart over the crest o f the I l ium only . These 
one-fourth inch holes a l low resin to run through into the indentation over the 
crest dur ing laminat ion. After the metal is bent and drilled, it is then re
m o v e d f rom the cast. A c i rcumference measurement is taken a round the 
thorax, pelvis and over the crest o f the cast. F r o m these three measurements 
a paper pattern is made and the first layer of D a c r o n felt, one-fourth inch 



thick, is made, folded in half and sewed in a seam. By cutting the Dacron 
from a pattern the necessary tightness is acquired between cast and Dacron. 
The Dacron is then stretched over the cast, the seam being in back where the 
jacket is opened, and stapled around the axilla line to the cast. After the 
first layer of Dacron is applied to the east, cut six strips of Dacron about 
one-and-a-half inches wide and long enough to cover from anterior superior 
spine to posterior superior spine. Lay these Dacron strips, three to each 
side, into the indentations over the crest of the Ilium. The metal strips 
that have been cut and pre-bent are now ready for pre-application to the cast 
Next place the metal strips back in place over the Dacron strips, making 
sure the one-fourth inch holes are drilled, and apply the second layer of 
Dacron felt, using the foregoing process. The metal work is thus between 
the interior and exterior surfaces of the lamination. 

After two D a c r o n s are applied, pull 
on three ny lon stockinettes sewed 
square across and tie off on the pipe 
inserted into the cast. M a k e a P o l y 
V iny l A l c o h o l bag long enough to 
extend at least twelve inches b e y o n d 
each end o f the cast. The cast is put 
in the vise, in an inverted pos i t ion 
and is ready for laminat ion. M i x enough resin to thorough ly saturate depend
ing o n the size o f the cast. A mixture o f 70 per cent 4134 to 3 0 per cent 4 1 1 0 
will g ive sufficient flexibility. A d d to this the catalyst and c o l o r depending on 
whether N e g r o i d o r Caucasian. After soaking in wet towel and applying 
the b a g tied off over the head o f the cast, the p romote r is added to the 
resin, a l lowing about 4 0 minutes setting t ime. 

T h e resin is p o u r e d in f r o m the b o t t o m o f the inverted cast and w o r k e d 
d o w n into the layers o f material mak ing sure to saturate tho rough ly over the 
crests. After comple te saturation o f the material is acqui red tie the b a g off 
at the b o t t o m and h o o k u p the current v a c u u m mach ine used in Prosthetic 
laminat ions o n Hemipe lvec tomies , h ip and shoulder disart iculations, etc. The 
v a c u u m will suck the b a g into the material and the D a c r o n strips over the 
crest will b e pulled in p r o n o u n c i n g the indentat ion on the cast to a m a x i m u m 
degree . A s the v a c u u m pulls out air the excess looseness o f the b a g can be 
pulled pos ter ior ly in a vertical seam wh ich will be cut out in the poster ior 

Figure 1—Showing the plastic lamination. 
Notice the indentation over the crest inside. 

Figure 2 — T h e plastic jacket and exterior 
metal frame showing adjustability of the 

Orthosis. 



open ing o f the jacket . T h e vacuum cont inues to run until the laminat ion is 
f irmly set, then released and the laminat ion is a l lowed to c o o l . After c o o l i n g , 
the Orthotist can immediately remove the jacket f r o m the Orthosis b y means 
o f a stryker cast cutter. After the jacket is r e m o v e d and cut to the desired 
shape, it is then reapplied to the cast and the metal w o r k m a y beg in . 

The jacket , in finishing, may he cove red with thin horsehide inside 
and turned ove r the edges or left as is. The metal strips laminated inside 
the jacket serve as anchor points for the attachment o f the exter ior metal 
uprights. The vertical uprights are o f stainless steel, made adjustable b y 
welding a T on the bar and bending over the over lapping bar . T h e long 
bar, anteriorly, after being shaped is welded to the hor izonta l bar under 
the mandib le . F r o m here it passes d o w n w a r d through the bent T on the lower 
bar and a number 11! hole is drilled in the end. Th i s one hole co r r e sponds 
with a series of holes number 29 dri l led and tapped in the short bar for 
adjustments vertically. A s the chi ld g r o w s , m o r e pressure is appl ied through 
the mandib le and occ ipu t plates. T h e poster ior bars are m a d e in the same 
order . Each bar is set in a p iece o f rectangular tubing c o r r e s p o n d i n g to the 
bar size used. 

T h e two posterior pieces of tubing are riveted with stainless steel rivets 
through the plastic and metal strips laminated inside. The anterior tubing 
is silver soldered to a horseshoe shaped stainless steel bar and then riveted 
on, mak ing sure the ends of the bar are directly over the inserted metal strips. 
T h e neck p iece is made o f three individual pieces o f metal. A stainless steel 
bar is p laced direct ly under the mandib le in a hor izontal pos i t ion . This 
bar should be l ong e n o u g h to give ample r o o m on each side of the neck. 
Cut two other bars with sufficient length to g ive adjustment and lay up 
vert ical ly. B y using heat put a twist in the ends of each vertical bar until 
the short end crosses the b o d y of the long end. After twisting the bars, we 
have two vertical bars with a three-fourth inch hor izontal twist on one end 
of each bar . Over-lap the hor izontal twists o f the vertical bars on the ends 
o f the hor izonta l bar under the mandib le , drill th rough bo th and rivet, 
making a h inge . These t w o vertical bars are n o w slotted. The occ ipu t bar 
is m a d e in the same manner with a h inge on one side only and the other 
side sol id . 

Figure 3 — T h e head piece assembly with pos
terior and anterior hinges. 

Figure 4 — T h e complete lateral opening of 
the head assembly on its axis. 



Figure 5—Displacing of the anterior bar 
showing metal frame swinging out. 

Figure 6—Anter io r view. The T bar anteriorly 
keeping the straps of the pads off the busts. 

T h e ends of the occipi ta l bar extend anteriorly d o w n each side of the 
neck with the anterior bars extending poster ior ly . These liars are over lapped 
and are cut leaving room for future adjustments of the head piece. Two 
screws are tapped and screwed in from the inside of the lateral vertical bars 
of the poster ior head piece. The b o d y o f these screws passes through the 
slotted ends of the anterior vertical bars and are secured with wingnuts . The 
head p iece is n o w assembled in a three h inge affair. The sol id side o f the 
head p iece is left fastened while the d o u b l e h inged vert ical bars on the other 
side are undone and bo th vertical bars swing out o n their axis leaving a 
comple te open ing o f the head p iece laterally. 

The ch in and occ ipu t plates are cupped to fit, padded with f o a m rubber , 
cove red with horsehide and sewn with a baseball stitch b y hand . After the 
b race is appl ied, the patient m a y easily disassemble it for r emova l . The 
patient removes the wingnuts on the double hinged side a l lowing the vertical 
bars to swing out on their axis leaving the comple te side o f the neck p iece 
open . T h e head and neck pass laterally through this open ing as the anterior 
bar is pul led upward out o f its tubing. Once the anterior bar is displaced 
f r o m its tubing it swings on its h inges to the oppos i te side, taking with it 
the chin p iece . T h e patient m a y then reach over his head as in r e m o v i n g 
a sweater and pull upward on the pos ter ior uprights d isplacing them f r o m the 
tubing. T h e comple te metal frame is r emoved intact b y the use o f the sol id 
side o f the neck p iece . T h e pos ter ior straps are then undone and the jacket 
r emoved . T h e brace is reappl ied reversing each step. 

A moveab le T bar was found essential on the anterior upright in keeping 
the straps o f the pressure pad off o f the busts. The straps o f the pressure pad 
are held in place b y truss studs, so p laced on the metal frame that the pressure 
pad m a y be p laced at the apex of the curve, furnishing the pad with a maxi
m u m degree of co r rec t ion . A sling type counter pressure p a d is used on the 
opposi te side under the axilla. It should fit loose ly and serve as a crutch and 
a means o f keeping the patient centered in the brace . 

By using this method , the Orthotist saves himself valuable t ime which 
may be utilized for other things. He has saved t ime used in bend ing and 



cupp ing the metal strips in over the crests and mou ld ing the leather and 
wait ing fo r it t o dry . T h e finished laminated jacket is n icer exter ior ly and 
interiorly, has a beller, c loser fit and retains a longer flexibility than leather 
Without cracking. The plastic jacket may also be relieved inside with a sand 
c o n e if necessary. Approx imate ly three hours are required to use this method . 

W o r k i n g in c lose unison with the D o c t o r and Therapist , several o f these 
types of braces have been clinically checked out and successfully used at 
the Jr. League H o m e for Crippled Children at Nashville. Tennessee. 

Figure 7—Poster ior view. The pressure pad 
at the apex of the curve on a right Scoliosis. 

Figure 8—Lateral view. The complete Orthosis applied to the Patient. 

Figure 9 — I n i t i a l fitting and application of 
the Orthosis. Figure 10—Clinical Checkout. 
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Max ima l utilization of the Milwaukee type brace for the correction 
o f spinal curve problems has been hampered in the past b y several 
p rob lems . One such initial problem has been that o f ACquiring an 
adequate fit of the pelvic girdle exper ienced with the moulded leather 
process. S ince such a precise fit has been found to be a vital part of 
the function o f the dev ice , it has been felt that the use o f the plastic 
laminate jacket affords a method of faithful reproduct ion o f the cast 
contours . 

A s e c o n d problem, and p robab ly the most important cons idera
t ion, has been o n e o f assuring sufficient patient comfor t and facility 
to endure the neccssary wearing of the brace . The use of the hinged 
girdle and neck piece, as descr ibed above , has been an important 
contribution to this aspect. Th is a l lows ease o f entry and exit f r o m 
the brace for brief periods o f rest and for personal care , that seem 
to please the patients and their families, and thereby contr ibute to more 
intensive co-opera t ion on their part. 

Thus far, the use of this modi f i ed type o f Mi lwaukee brace has 
been deemed as effective, if not m o r e so , than the p rev ious types in 
the co r rec t ion of the de fo rmed spine. 

Phi l ip B. Wi l l i ams , M . D . 

VRA OFFICIALS RECEIVE H O N O R A W A R D S 

Secretary A n t h o n y J . Celebrezze presented h o n o r awards this spring 
to outstanding employees of the Depar tment o f Health, Educat ion , and W e l 
fare at the Annual A w a r d s C e r e m o n y . T h e employees were r ecogn ized for 
their cont r ibut ions to health, educat ion , and welfare and for their achieve
ments in the service of the Department . 

James F. Garrett, P h . D . , Assistant Commiss ione r , Research and Train
ing, Voca t i ona l Rehabi l i ta t ion Adminis t ra t ion , Wash ing ton , D . C . , received 
the Dist inguished Service A w a r d , the highest h o n o r confer red b y the Sec
retary. Dr . Garrett was one o f nine so h o n o r e d . 

Three other Voca t iona l Rehabi l i ta t ion Adminis t ra t ion m e m b e r s rece ived 
the Super ior Service A w a r d . T h e y are : 

Russell J. N . Dean , Chairman, P o l i c y P lanning and Legis la t ion Staff, 
Wash ing ton , D . C . 

W i l l i a m M . Eshelman, Assistant Chief, D iv i s ion o f State P r o g r a m De
velopment , Washington , D . C . 

Corbett R e e d y , R e g i o n a l Representat ive, Charlottesville, V i rg in ia 



Prosthetic Rehabilitation After 

Hemipelvectomy 

B Y A R T H U R L. W A T K I N S , M . D . 

Chief of Physical Medicine, Massachusetts General Hospital 

Medical Director, Bay State Medical Rehabilitation Clinic 

In a recent fol low-up study of ten years exper ience in rehabilitation 
o f patients w h o had had an hemipe lvec tomy, it was pointed out that in ou r 
exper ience the Canadian type prosthesis was most successful . 1 A s this report 
dealt primarily with end results of surgery, it was thought wor thwhi le to 
elaborate a little on prosthetic rehabilitation and report a few addi t ional 
cases. 

First o f all let us review the end results o f the reported eases. It was 
found that the first case had survived ten years since her opera t ion at age 
27 without ev idence o f recur rence . Th i s was t h e longest fo l low-up in the 
series. T h e pathological d iagnosis was c h o n d r o s a r c o m a . The same d iagnos is 
was found in six other patients. 

The re were three patients w h o had fibrosarcomas wi thout recurrences. 
T w o o f the patients w h o had c h o n d r o s a r c o m a had metastases wh ich were 
under treatment either b y surgery or chemicals . These metastases occu r r ed 
in the first two years after surgery. 

T h e first four patients o f our series w h o came to the Clinic between 
the years 1 9 5 2 and 1 9 5 6 were first fitted to a tilting-table type o f prosthesis 
wh ich was the on ly one available to us fo r prescr ipt ion as that t ime. F r o m 
that date on dur ing the next seven years all patients rece ived a prosthesis 
which is k n o w n as a Canadian type hemipe lvec tomy prosthesis. Th ree of 
the patients w h o first rece ived the tilting-table prosthesis were later changed 
to the Canadian type. Each one o f these benefited greatly b y the use o f 
this newer type o f artificial l im b . 

T h e fo l lowing poin ts were c o m m o n l y observed . First of all the l imb 
was lighter weight and was m o r e comfor tab le both to sit in as well as to 
use when walk ing . Second ly , we have no ted that it is easier t o keep clean 
and c o o l e r in the summer t ime. Our poores t results have been in treating 
ladies whose occupa t ion is sedentary in type and w h o d o not like to use 
the l imb to sit in all day . F o r example , one l ibrarian fails to use her 
l imb al though this part icular individual never had a Canadian type pros
thesis. A n o t h e r individual works as a seamstress but doesn ' t use her 
prosthesis when work ing . She also has a tilting-table type o f l imb . 

The occupa t ions of those using the l imb include a barber w h o uses his 
l imb only to m o v e about f rom place to p lace but sits without his l imb on a 
special chai r whi le cutt ing hair . Other men using the l i m b at w o r k include a 
night watchman and a shoe fac tory worke r . One y o u n g man is g o i n g to 
co l l ege and uses his l imb constantly. A n o t h e r man uses his l imb occas iona l ly , 
no t wear ing it at his j o b as a traveling salesman. Ano the r wearer is still 
l o o k i n g fo r w o r k with the help o f the Massachusetts Rehabi l i ta t ion C o m 
mission. O n e is still in voca t iona l training and using his l imb . 

1Watkins, A .L . , ; Rehabilitation after Hemipelvectomy, J .A.M.A. , 181: 793, 1962. 



Three addi t ional patients have recently been seen, all o f w h o m are learn
ing to use their l imb except one w h o has had a recurrence o f infect ion, the 
opera t ion be ing for osteomyeli t is . H e is temporar i ly in the hospital . 

A single case received a saucer type prosthesis for h ip disart iculat ion. 
She learned to walk with crutches and returned to s choo l , but had an awkward 
gait. 

T h e amount of t raining required is dependent upon natural ability, 
coord ina t ion and ba lance . T h e extremes vary f r o m a single day o f instruction 
to as long as three to four weeks in a Rehabi l i ta t ion Cl in ic . T h e factor of 
utmost impor tance in the use o f the l imb is the p rope r manufacture and 
fitting o f the prosthesis for comfo r t . 

Manufacture of the Limb 

After consultat ion with loca l l i m b manufacturers it was found that the 
publ ica t ion used fo r reference b y the manufacturers is the A u t u m n 1957 
issue o f Artif icial L i m b s , sponsored b y the Prosthetics Research B o a r d o f 
the Nat ional A c a d e m y o f Sciences , Nat ional Research Counc i l . T h e var ious 
details o f b i o m e c h a n i c s and const ruct ion are utilized as indicated in these 
detailed and illustrated articles, with the prosthetist using his j u d g m e n t as 
to the height and extent o f the corset a round the waist . 

A s the l i m b is m a d e f r o m a direct m o l d o f the subject , an excellent fit is 
possible using a plastic laminated socket and waist band with min imal soft 
padd ing as necessary. In general, special alterations have no t been necessary 
nor have we had particular difficulty with sensitive w o u n d areas o n c e healing 
has been comple te . W e accordingly do not r e c o m m e n d fitting o f the l imb 
until there is sound healing of all soft structures invo lved in the stump. 

A n occas iona l case has felt the need o f a manual h ip and knee lock 
although this is most unusual and represents an id iosyncrasy on the part of 
the patient rather than a necessity or l imitat ion of the prosthesis. T h e 
proper alignment of the hip and knee jo in t is pos ter ior , thus a l lowing auto
m a t e locking after a few per iods of training. A shoulder harness is occas ion
ally added for support . 

There has been cons iderab le var iabi l i ty as to the amount o f padd ing 
which is used b y individuals . S o m e require special ly w o v e n w o o l e n s tump 
socks for protec t ion of the weight bear ing areas o f the s tump. M o s t patients 
have sufficient protec t ion s imply b y sewing up a short leg o f the underpants. 

Summary and Conclusions 

Exper ience has shown that the Canadian type prosthesis for hemipelvectomies, when constructed as r e c o m m e n d e d by the Committee on 
Prosthetics Research and Deve lopmen t of the National A c a d e m y of Sciences, 
is the best available. M o s t patients after a short per iod o f training are able 
to wear the l imb all day and d o so except for p ro longed sedentary occupa
t ions. E n d results are repor ted . 



Application of AK Suction Socket 

Prosthesis By Means of Elastic Bandage 

B Y W I L L I A M A . T O S B E R G , C .P .O . 

Technical Director, Prosthetics Services 
Institute of Physical Medicine and Rehabilitation 

New York University Medical Center, New York City 

M r . R a y m o n d R . R o d r i g u e z , senior physical therapist at the Institute 
of Phys ica l M e d i c i n e and Rehabi l i ta t ion, N e w Y o r k Universi ty Med ica l 
Center, recently wrote a very informat ive article regard ing the " A p p l i c a t i o n 
o f A b o v e - K n e e Pros thes i s" w h i c h was publ i shed in the Journal o f the 
Amer i can Phys ica l The rapy A s s o c i a t i o n . 1 M r . R o d r i g u e z poin ts out that in 
a l imited number o f amputees the appl icat ion of an above-knee suction socket 
prosthesis has been facilitated b y the use of an A c e bandage . 

It is well known that the suct ion socket suspension offers many advan
tages over the shoulder harness type o r the pe lv ic belt suspension, but we also 
are aware o f the fact that under certain c i rcumstances it is rather difficult 
to insert a s tump fully b y the convent iona l means o f a stockinette. W e " o l d -
t imers" well r emember the blisters we had on our hands when we tried to 
fo rce a wel l deve loped s tump into a suct ion socket w h i c h was usually m u c h 
smaller than was required for the type o f muscular stumps which we fitted in 
the beg inn ing phases o f the suct ion socket p r o g r a m . W e have since learned 
that the appl icat ion o f the suction socket requires a great deal o f knowledge 
about the tissues within the stump and a very c lose c o n f o r m i t y o f the socket 
to those tissues with p rope r cons idera t ion not only fo r anatomical but also 
b iomechan ica l requirements of fit and al ignment of above-knee prostheses. 

Dr . Miles A n d e r s o n has deve loped a tension analysis chart, as publ ished 
in Prosthetic Principles—Above Knee Amputations.2 Th is has been of con 
siderable help in the cons t ruc t ion o f suc t ion sockets . T h e type o f amputees 
presently be ing fitted differs wide ly f r o m the " idea l . " It is almost an excep
t ion when today such a s tump is seen at the prosthetics serv ice of the 
Institute o f Physica l M e d i c i n e and Rehabi l i ta t ion. Many of these amputees 
have a flabby stump as a result o f m a n y m o n t h s of inactivity p receding and 
also fo l l owing surgery. M o s t of the s t u m p s presented by our female amputees 
consis t to a great extent o f soft tissue which w o u l d atrophy rather rapidly 
as soon as weight-bear ing o n a prosthesis is a t tempted . Q u i t e often o u r 
elderly amputees have an impai red sense o f balance and the insertion of a 
s tump into a suct ion socket b y means o f a stockinette frequently creates 
p rob lems with wh ich these elder amputees cannot or d o not care to c o p e 
because it requires a certain amount o f effort to b e appl ied in a posi t ion 
where these peop le w o u l d b e off ba lance . 

W h i l e visi t ing E u r o p e recently I discussed these p rob lems with D r . 
Goetz-Gerd Kuhn and M r . Hel lmut Habermann , w h o informed m e that under 
similar c i rcumstances they had utilized an elastic bandage instead of the 

1 Journal of the American Physical Therapy Association, Vol. 43, No. 1, January 
1963. 

2 Prosthetic Principles—Above Knee Amputations, Charles C. Thomas, Publisher. 



Figure A—Application of bandage to stump. Figure B—Wi thdrawa l of bandage through 
valve hole. 

Standard cot ton or nylon stockinette. W h e n I returned to the United States 
we started to experiment with this method of application and have found it 
quite helpful in those cases where the standard application created problems. 

Mr. Rodriguez has described this method very well in bis article. For 
the benefit of those colleagues who might experiment with this method, may I 
just repeat the technique which we are presently using and which has been 
adopted by several p ros the t i c s attending our c l in ics . 

An A c e bandage o f 4-inch width or narrower is wrapped around the 
stump in a spiral fashion, starting in the mid l ine or slightly medial to the 
midline p rox ima l ly . W e now bandage towards the lateral side, making 
the first turn around the stump high enough to include all tissues which 
should normally be inserted into the socket , such as an adduc tor roll if 
present. T h e tension on the bandage is varied depending upon the amount 
of soft tissue. There should be a certain amount of over lap with every turn. 

W e have found t h a t only minimal tension needs to be applied to be applied to the 
bandage because the tissue will be further compressed when the bandage is 
withdrawn through the valve hole. The free end of the A c e bandage is 
pulled out through the valve hole in the normal manner after the stump is 
well inserted into the socket . I am not aware of any patient who exper ienced 
any difficulties in inserting all of the tissue into the suct ion socket without 
need for any pumping mot ion such as is required if stockinette would be 
pulled out of the valve hole . The A c e bandage is wi thdrawn very smoothly 
and a slight pull is all that is necessary to insert even the flabbiest, most 
v o l u m i n o u s s lump into a lightly fitted socket. 



I w o u l d state that the me thod as descr ibed b y M r . R o d r i g u e z offers 
advantages where indicated. It should, however , never be used as a substitute 
for g o o d and accurate prescr ipt ion and fitting of a socket . Al l p rob lems 
created by a p o o r fit w o u l d still be the same, or even be aggravated, because 
it is easily poss ib le b y means of an elastic bandage to pull a stump into a 
socket which is m u c h too small fo r the patient. 

In a new stump we have once or twice exper ienced a p r o b l e m in remov
ing the l imb after the initial pe r iod of ambulat ion. Perspirat ion p robab ly 
created a h igh amount o f adhesion between stump and socket . It is also 
poss ib le that there was a certain amount o f swelling in the stump, with the 
patient unable to relax the tissues as a result o f ne rvous tension, or just an 
initially t ight socket. 

W e have made it a general pract ice for the patient to wear a ny lon 
s tocking between stump and socket . T h e s tocking should be long e n o u g h to 
extend b e y o n d the p rox ima l end of the socket , should be c losed on the 
bo t tom, and w o r n tightly against the stump when the leg is applied. Such a 
s tocking does not cause leakage o f air but prevents the tight adhesion of 
stump to socket which was ment ioned prev ious ly . 

T h e applicat ion of a total contact plastic socket has been greatly simpli
fied by this me thod of appl icat ion because such sockets can generally be 
cons iderab ly tighter than ischial bear ing sockets. W e all k n o w that in a 
flabby soft stump an ischial bear ing socket requires cons iderable undercuts 
in o rde r to insert all the soft tissue into the socket and therefore a rather 
tight p r o x i m a l socket open ing is required. The withdrawal o f stockinette in 
such a socket is often almost imposs ib le . In a total contact socket these p r o b 
lems can qui te often b e o v e r c o m e b y distr ibuting weight over the total socket 
with the result of less damag ing constr ic t ions . W e have found the appl icat ion 
of a suct ion socket utilizing the A c e bandage in these cases o f great benefit. 

The elastic bandage offers great advantages, also, for the bilateral 
amputee on account o f the ease of appl icat ion, and in the case o f children 
for w h o m the parents may have to apply the l i m b . W h e r e a suct ion socket 
is appl ied b y means of stockinette it is quite often difficult to ha rmonize the 
pull of the stockinette with the relaxation of the s tump. Th i s coope ra t i on is 
not quite as essential in the appl icat ion b y means of elastic bandage . 

I w o u l d appreciate discussion o f this me thod b y any col leagues who 
might have util ized the A c e bandage in a similar manner . I realize that 
the p rob lems o f the cot ton stockinette must have occu r red to others and have 
p r o b a b l y been w o r k e d out b y means of other methods , the discussion of 
which w o u l d b e of benefit to all. 



The Patellar-Tendon-Bearing Below-Knee 

Prosthesis: Fabrication of A Silicone 

Rubber Soft Insert 

By A L A N F I N N I E S T O N , C .O . 

Ar thur Finnieston, Inc. , M i a m i , F lor ida 

T h e Patel lar-Tendon-Bearing Below-Knee (P .T.B.) Prosthesis, as de
veloped by the University of California Biomechan ics Labora to ry , was first 
introduced to the field through courses the latter part of 1959i. Three and 
one half years of exper ience has shown that this l imb has a definite place 
in the armamentar ium of the field of Prosthetics. 

T h e P .T .B . Prosthesis, as descr ibed b y Radcl i ffe and Foo r t ( 1 ) , c o n 
sists of three ma jo r componen t s with suspension: a. The Soft Insert: b . The 
Plastic Shel l ; and c . The S A C H Foo t . 

T h e Soft Insert was fabricated f r o m 4 to 6 o z . horsehide , o r its equ iv 
alent, and K e m b l o ( 2 1 1 3 ) . Th is fabr icat ion p rocess has p roven to be time-
consuming , the wear ing characterist ics of the insert have not been satisfac
tory, and the insert is only a fair reproduct ion o f the cast oyer which it 
has been formed. Therefore , it seemed desirable to search for a technique 
for fabricat ing the soft insert and materials that would m o l d to the s lump 
model , wear indefinitely, and be easy and quick to use. S i l i cone rubber 
was the answer to our search. 

S i l icone rubber is chemica l ly inert, that is, it does not c o r r o d e metals 
and does not cause allergies when b rough t in contact with the amputee 's 
skin. It is heat stable, and does not age, that is, it neither hardens no r softens 
with heat or age. In addi t ion, no th ing sticks to s i l icone rubber , a proper ty 
that is an advantage in fabricat ing P .T .B . soft inserts, but a disadvantage 
for m a n y other uses. Finally it is hyg ien ic . 

Materials needed for fabricat ing the s i l icone rubber soft insert: 
( 1 ) S i l icone rubber and catalyst ( D o w C o m i n g ' s R . T . V . Silastic 5 3 9 1 ) 
( 2 ) Ban-lon Stockinette 
(3) N y l o n Stockinette 
(4 ) Vasel ine 
( 5 ) A m b r o i d 
( 6 ) P . V . A . Sheeting 
( 7 ) Suct ion System 
( 8 ) Si l icone f o a m and catalyst ( D o w C o m i n g ' s R . T . V . Silastic 5 3 7 0 ) 
( 9 ) Inject ion Gun 
T h e preparations for fabr ica t ing the s i l icone rubber soft insert begin 

with the pour ing o f the s tump model and its modif ica t ion . The stump model 
is prepared for suction b y creat ing an air chamber , usually done In inserting a paper c u p in the plaster slurry to a depth of the patella, and drill ing 
the s tump mode l , where m a x i m u m "pull" is desired, and the mandrel , 
( F i g u r e 1 ) . The s lump model is modif ied in the way descr ibed in the 
P .T.B. Manual . ( 1 ) , except that bui ld ups of pressure sensitive areas are 
made with the use of tacks, to determine the amount of build up, and 
plaster slurry, ( f i g u r e 2). Instead o f con tou r ing the distal por t ion of the 
stump mode l , build this area up at least 1/2". Th is will create a void in the 



soft insert into which silicone rubber or foam will later be injected. Plaster 
of Paris must be used for these build ups instead of leather, as leather tends 
to leave rough edges in the silicone rubber soft insert. 

When the stump model has been modified to the satisfaction of the 
prosthetist for the patient he is to fit, the mandrel should he placed securely 

in a vise with the model in a vertical position. The stump model need not be 
dry*. Ambroid is used to seal the damp cast, then vaseline is applied and 
the P.V.A. bag is pulled over the model. (Figure 3}. This acts as a parting 
agent between the model and the silicone rubber insert, but. more important, 

gives a smooth surface to the inside of the insert. 
The layup for the silicone rubber soft insert consists of an inner layer 

of Ban-lon stockinette, six layers of nylon stockinette, and an outer layer of 
Ban-Ion stockinette, Han-Ion is the type of stockinette used for the outer 
covering of porous laminates. Eight layers of nylon stockinette can be used, 
but the finish is not as satisfactory. Each layer of stockinette should he 
seamed distally, according to the contour of the stump model. A second 
P.V.A. bag is pulled over the lay up and tied to the mandrel. ( Figure 4). 

Figure 1—The stump model is prepared for 
cuction. 

Figure 2 — T h e stump model is modified using 
tacks to determine the amount of plaster 
build up on the pressure sensitive areas. 

Figure 3 — T h e stump model prior to tayup. Figure 4 — T h e stump model prepared for 
lamination. 



Next , prepare the s i l icone rubber resin for laminat ion ( D o w C o m i n g ' s 
R . T . V . Silastic 5 3 9 1 ) . The average soft insert will require 4 0 0 grams o f 
resin. Thi r ty d r o p s o f catalyst per hundred g rams o f resin should b e 
added . T h e resin will set in 10 minutes and cure in 30 minutes. Pou r 
the resin and catalyst mixture into the P . V . A . bag . A p p l y suct ion and string 
out the resin-r ich areas. A suct ion system is necessary fo r the successful 
comple t ion o f the s i l icone rubber soft insert. A suct ion p u m p with about 
20 inches v a c u u m capaci ty should be sufficient. 

T h e s i l icone rubber soft insert cures at r o o m temperature in approxi 
mately 30 to 45 minutes . It can be cured m o r e qu ick ly b y adding m o r e 
catalyst. It is not necessary to heat cure s i l icone rubber . T h e P . V . A . bag 
m a y b e left in p lace to act as a separation fo r the laminat ion o f the plastic 
socket . 

P r o c e e d with the comple t ion o f the P .T .B. Prosthesis. W h e n the plastic 
socket has been cured and been r e m o v e d f rom the stump m o d e l , the socket 
and insert can be t r immed. T h e edges of the insert can be sanded, then 
buffed, with a h igh speed gr inder , and felt wheel . 

W h e n fitting the prosthesis on the adjustable leg cut a small hole in the 
distal por t ion of the socket wall and soft insert. Have the patient stand with 
equal weight on both legs. Inject either s i l icone foam (100 parts o f Silastic 
5 3 7 0 lo 100 parts of Silastic 5391 ) or s i l icone rubber ( Silastic 5 3 9 1 ) into 
the insert. Th is p rocedu re insures perfect total contact . 

Twen ty patients have been fitted with the s i l icone rubber soft insert. 
T h e y found it no warmer than the K e m b l o and horsehide insert. 

Several o f these patients had prev ious ly w o r n P .T .B . Prostheses. They 
feel that the fit o f the s i l icone rubber insert is better than that o f the 
K e m b l o and horsehide insert, and that the s i l icone rubber insert is easier 
to keep clean. 

The s i l icone rubber soft insert discussed in this article gives the am
putee a stronger, m o r e durable insert that is easy to keep clean. It reduces 
the fabr ica t ion t ime fo r a P .T .B . Prosthesis f rom 1 1/2 to 2 hours and gives 
a m o r e accurate r ep roduc t ion of the stump m o d e l . 

R E F E R E N C E : 

(1) Radcl iffe , C . W . and Foor t , J. The Patellar-Tendon-Bearing Below-
Knee Prosthesis: B iomechan ic s Labora to ry , Univers i ty o f Cal i fornia , Berke
ley, 1961. 



Modification For Pregnancy of a 

Hip-Disarticulation Prosthesis 

By J . M . M c F A R L E N , C.P. 

J . E . Hanger , Inc. , o f Texas 

A twenty - two -year-old patient recently was referred to us by her o b 
stetrician for a new filling to a c c o m m o d a t e pregnancy and sustain ambulat ion 
until as near del ivery time as poss ib le . 

History of the patient r e v a l e d amputation at the age of nineteen due to 
a malignant b o n e tumor. S ix months later she was fitted with a Canadian-
type prosthesis offering a free hip and free knee. This prosthesis had been 
well accepted b y the patient and used cont inuous ly , a l though it was n o w 
quite ill-fitting and unstable. In the interest o f safety the patient was again 
using crutches. 

I was unable to locate any in format ion on a c c o m m o d a t i n g a prosthesis 
fo r p regnancy in an amputat ion o f this level, and assumed the on ly course 
was for the patient to d iscard the prosthesis dur ing the latter months and 
b e c o m e inact ive. 

H o w e v e r , the chal lenge to fulfill the obstetrician's request was accepted. 
A s the patient's present prosthesis was in g o o d cond i t ion mechanica l ly and 
cosmet ica l ly . I set out to fabricate a new socket on ly . T h e fo l lowing changes 
were made in the usual technique of fabr ica t ion: 

1) T h e entire anterior wall o f the socket was r emoved to a point just 
medial to the anterior superior spine. 

2 ) Extra structural material was placed in the lateral walls to insure 
constant con tou r ing o f the fitting about the i l iac crest. 

Figure 1 . Figure 2. 



Figure 3 

Figure 4 . 

Figure 5. 

3 ) A large opening was made in the 

lateral posterior wall of the socket 

to accommodate the increase in 

weight of the amputated side with

out distorting the fitting of the 

skeletal areas. 

4 ) Padded metal bars were added to 
the lateral walls and contoured 
very loosely around the lateral 
aspect of the abdomen. A strap 
across the ends of these bars held 
the socket firmly against the iliac 
spine without forces on the ab
domen. 

5 ) A wide padded strap across the 
socket just superior to the ante
rior pubes completed the anterior 
wall system. This wide strap was 
found to be very comfortable and 
offered support to the abdomen. 



CONCLUSION 

The modi f ica t ion of the prosthesis was fitted at 4 l/2 months o f p regnancy , 
and was used cont inuous ly until the evening o f January 23, 1963 . The next 
m o r n i n g the patient gave birth to a very healthy 7 p o u n d 13 1/2 o u n c e b a b y 
gir l . Del ivery was normal with no compl ica t ions . 

One week later the side bars and wide anterior strap were r e m o v e d 
and retained for poss ib le future use. A soft front was installed and sup
por ted b y three 1" dac ron straps using V e l c r o for fastening. A m b u l a t i o n 
cont inues at the present t ime. 

The pictures a c c o m p a n y i n g this report were made at twenty-eight weeks 
of p regnancy . The prescr ipt ion was filled to the great satisfaction o f the 
amputee. 

W h i l e such a case as that descr ibed m a y be rare, the success obta ined 
is indeed grat i fying. 

$1,000,000 Contribution to World 

Rehabilitation Fund 

T o help offset the loss of 300 used but serviceable artificial l imbs and 
braces destined for underdeve loped countr ies , the Smith Kl ine & French 
Founda t ion has made a grant o f $1 ,000 .00 to the W o r l d Rehabi l i ta t ion Fund, 
Inc . The 3 0 0 artificial l imbs and braces , col lected as a c o m m u n i t y p ro jec t 
b y the Uni ted Cerebral Palsy Assoc ia t ion o f Phi ladelphia and Vic in i ty , 
were des t royed in a fire at the G o o d w i l l Industries warehouse . 

The supplies had been col lected b y the G o o d w i l l Industries f rom fire 
stations where they had been left b y cont r ibutors and were await ing transfer 
to the C A R E warehouse for overseas shipment. 

H o w a r d A . Rusk, M . D . , President , W o r l d Rehabi l i ta t ion Fund, Inc. , said 
" W e are most grateful t o the Smith Kl ine & French Founda t ion for this 
spontaneous gesture to help offset the losses resulting f rom the fire." 

Thus far, 16 ,000 used b y serviceable artificial l imbs and braces have 
been col lec ted b y the W o r l d Rehabil i ta t ion Fund and other coopera t ing 
agencies for shipment to 23 nations. 

Persons wishing to contr ibute used braces a n d l imbs to the cont inuing 
dr ive can contact M r . H u g h Pendexter , Jr., United Cerebral Pa lsy A s s o c i a 
t ion o f Phi ladelphia and Vic in i ty , 6 6 Nor th Juniper Street, Phi ladelphia 7, 
Pa. (LOcus t 8 - 3 5 8 0 ) . 



Development Toward A Controllable 

Orthotic System For Restoring Useful 

Arm and Hand Actions 
By T H O R K I L D J. E N G E N , C . O . * 

Hous ton , Texas 
INTRODUCTION 

Cumulat ively over recent years an increas ing number o f patients are 
surv iv ing with extensive paralysis w h i c h inc ludes loss o f hand and a r m 
movements in both upper extremities. Th is situation occurs in persons with 
h igh cervical c o r d lesions ( C - 5 , C-6) w h o have survived traumatic injury 
with quadr ip legia . as well as in pe r sons with severe po l iomyel i t i s residuals, 
those with central nervous system degenera t ion , d isorders of the spinal mo to r 
system, and persons with myopa th ies . A m o n g these, a large number are 
wheel chair hound fo r life, and they present diverse patterns of bilateral 
muscular weaknesses and paralysis o f the upper extremities. These patients 
are a unique chal lenge to the c o m b i n e d efforts o f physic ians , orthotists, and 
other specialties to restore useful funct ions through appl icat ion o f suitable 
assistive mechanical devices . The fact that this chal lenge exists and that 
efforts to meet it are delini|uent was r ecogn ized and descr ibed in the repor t 
of the 1962 Conference on Orthotics Research and Development issued by 
the Nat ional A c a d e m y o f Sc i ences . 1 Upper extremity or thot ics requires 
intensive development through mult iple research and varied s tudy approaches , 
if we are to meet eventually the great variety o f needs encountered a m o n g 
these types of patients. 

Th is report presents informat ion on the most recent deve lopments per
taining to a s imple yet extensively useful upper extremity or thot ic system, 
which resulted from a three-year research project carried out in the Depar t 
ment o f Orthot ics at the Texas Institute for Rehabil i tat ion and Research 
and the Bay lo r University Col lege o f Med ic ine . A principal ob jec t ive in 
deve lop ing this system is to restore hand and arm act ions to wheel chair 
b o u n d quadr ip leg ic patients, and others o f c o m p a r a b l e handicap , hav ing 
essentially flaccid paralysis in va r ious patterns and degrees . Advan tage is 
taken o f the wheel chair as a frame o f support for the external mechanisms , 
thereby min imiz ing the number o f devices attached direct ly to the patient. 
A simplified pneumatic system subject to cont ro l b y the patient was de
ve loped . This approach not only has definite cosmet ic appeal, but also gives 
the patient a feeling o f dignity and existence through his direct participation 
both in the con t ro l o f the source o f p o w e r and in be ing a consc ious ly act ive 
part of the or thot ic system. 

BASIC OBJECTIVES 
T h e developments to b e descr ibed cannot b e v i ewed as consis t ing 

solely in the mechan i sm. Equal ly important is the poin t o f v i ew taken b y 
the orthotist in de termining the d i rec t ion o f the developments and in evalu
ating the mot iona l componen t s that accompl i sh the desired and useful total 

* Director of the Orthotic Department, Texas Institute for Rehabilitation and Research, 
Houston, Texas, and Clinical Instructor in Orthotics, Department of Rehabilitation, 
Baylor University College of Medicine. 

**This project was originally initiated under auspices of a Polio Respiratory Center 
Grant-in-Aid from the National Foundation. From 1 9 6 0 to the present this work has 
been supported in major part under a Research Grant from the Vocational Rehabilita
tion Administration No. RD 542 to Baylor University College of Medicine. 



act ions that are serviceable to the patient. These latter factors will be dis
cussed first, because they are an integral part o f the research achievement 
and g a v e di rect ion to the course taken in evolv ing new mechanisms. 

At the outset, one must he aware of the great diversity in varieties 
and degrees o f bilateral involvment o f the upper extremity muscle systems 
presented by patients with cervical c o r d les ions, for example . Consequent ly , 
requirements for restoration o f useful ac t ions differ markedly between indi
vidual patients. Each patient to be cons idered for this or thot ic system 
must he carefully examined and analyzed k ines io logica l ly to determine 
patterns o f funct ion that remain, the relative degrees o f strength and use
fulness of the principal muscles serving the desired integrated act ions, and 
where the severe losses are located. T h e patient must be able to tolerate the 
sitting posi t ion at 8 0 ° to 9 0 ° . T h e presence o f j o in t tightness and muscle 
spasm exc lude a patient f rom be ing an acceptable candidate for this or thot ic 
system until these cond i t ions are relieved o r minimized medical ly . 

Several factors were formulated expl ic i t ly as basic cri teria in the ul
timate ob jec t ives fo r a practical achievement , and certainly these considera
t ions are o f foremost impor tance in all or thot ic efforts. In respect to the 
mechanical design, both const ruct ion and operat ion should be held to the 
utmost s implic i ty that is consistent with achiev ing functional ob jec t ives . 
Durabi l i ty of parts, accuracy o f opera t ion , and e c o n o m i e s in costs are o f 
equivalent impor tance . Our practical exper ience has shown repeatedly the 
futility of impos ing upon a patient compl i ca t ed mechanisms that make him 
a passive robo t and d o not serve propor t iona te ly useful purposes . Such 
mechanisms will not be used cont inuous ly or effectively if the patient can 
find privately any other way out , even when this c h o i c e may involve reduced 
function. 

PRACTICAL REQUIREMENTS 
Since our ultimate aim is to serve a fairly large patient popula t ion , 

many of w h o m cannot visit a rehabili tation center where expert services 
are available, c o m p o n e n t s should be des igned for mass p roduc t ion and 
modu la r fitting to the fullest extent. T o attain patient acceptance and pr ide , 
cosmesis and c o m f o r t are important cons idera t ions a lways. T o make the 
patient happy as well as alert, every des ign should permit m a x i m u m par 
ticipation b y the patient in cont ro l l ing and p r o d u c i n g the useful ac t ions . 
Finally, a carefully planned p r o g r a m to orient the patient to the versatility o f 
the or thot ic system and to p rov ide practical training as indicated in p r o d u c 
ing useful activities and hav ing successful and gratifying exper iences with 
the system are necessary to insure progress , satisfaction and con t inuous 
usage. A l l o f these considera t ions served to gu ide the direct ion of the 
mechanical devlopments in the present or thot ic system, and indeed wil l 
cont inue to b e pr imary factors for inclusion in any future developments o f 
this nature. 

Because of these bas ic criteria for development objec t ives , critical 
analysis and early reject ion were g iven to the general ideas under ly ing the 
concep t o f at tempting to imitate the actual detailed motional components 
p r o d u c e d dur ing usual activities o f n o r m a l muscle systems. T h i s approach 
leads to unduly compl ica ted hardware and control mechanisms, and provides 
for many actual mot ions that can be el iminated without reducing useful serv
ices to the patient. T h e traditional law o f d iminish ing returns applies here, 
s ince the gain in useful act ions is not p ropor t iona l to the increase in indi
vidual mot ion c o m p o n e n t s and the parallel increase in complex i ty o f the 
mechanisms . Consequent ly , the initial concep t adop ted for this research 
development was to determine an o p t i m u m number and kind o f useful 
actions, and then s tudy the simplest means o f enabl ing the patient to a c -



Figure 1—Powered hand orthosis providing 
finger prehension. 

Figure 3—Powered system providing syn
chronized action of elbow flexion and shoul

der abduction. 

Figure 2—Powered system combining finger 
prehension—Elbow flexion and shoulder ab

duction. 

compl i sh these act ions. Three ex
ceedingly useful and fundamental ac
tions are descr ibed here, al though for 
the future addit ional ones may be 
cons idered , when the real need fo r 
them b e c o m e s apparent. 

T h e three pr inc ipal act ions c o n 
sidered to be most useful and which 
compr i s e the hand and arm act ions 
that m a y b e restored b y the p rope r 
appl icat ion o f the present or thot ic 
system are the f o l l o w i n g : 

1) Finger Prehension: as used in grasping objec ts of modera te size 
and weight , and of different shapes, such as penci l , pen, paper , 
eating utensils, glass, c u p and similar ob jec ts . (See F igure 1 ) 

2 ) Horizontal Actions of Hand and Forearm: as used in wri t ing, page 
turning, and similar act ions not requir ing m a j o r forceful act ions at 
the shoulder j o in t that can be imparted b y slight head and trunk 
pos i t ion shifts. 

3 ) Synchronized Actions of Forearm and Upper Arm: y ie ld ing smooth ly 
phased and finely control led c o m b i n e d mot iona l componen t s to p r o 
duce natural and useful act ions. T h e c o m p o n e n t mo t ions p r o d u c e d 
include e lbow f lex ion; partial supinat ion and prona t ion of the fore
a rm; shoulder flexion, vertical abduct ion , hor izontal abduct ion , in
ternal and external rotat ion. The useful act ions inc lude feeding, 
head and neck hygiene , apply ing makeup , brushing teeth, shaving, 
smoking , and similar act ions. (See Figure 3 ) 

In addition to these act ions and unique to this system, mo t ions m a y b e 
arrested at any phase of their course p r o v i d i n g thereby a fixed pos i t ion ing 
for a useful purpose such as h o l d i n g an o b j e c t in a desirable loca t ion wi th
out expend ing energy . 



DEVELOPMENT OF MECHANISM 

A rather un ique approach was used in the final stages o f arr iving at 
the essential pr inciples under lying the mechanical c o m p o n e n t s if this orthotic 
system. Dur ing this research project , there were for ty-one different designs 
or combina t ions of c o m p o n e n t s tried out in a sequential effort to evolve an 
approach that is really practical and useful to the patients. Dur ing each 
stage s o m e progress was in evidence , but the ma jo r advance occur red at 
about exper iment N o . 38 , when an entirely new idea evo lved . From this, 
the present system was deve loped rapidly. Nevertheless, all of the p reced ing 
exper ience was con t r ibu to ry . 

The procedure which helped most in arr iving at the concep t e m p l o y e d 
in this or thot ic system was as f o l l o w s : A normal subject was placed in a 
wheel chai r and mechanica l c o m p o n e n t s were made and applied to o n e o f 
his upper extremities. These devices were attached to the wheel chair for 
support . The subject was required to p e r f o r m numerous natural act ions o f 
the upper extremity without being opposed by the mechanica l system. 
Changes were made from time to l ime until the mechanica l system cor 
responded with the antomical structures and the multiple jo in t systems, so 
that gradually the normal mot ions and the mechanical svstem were smoothly 
synchron ized . 

F o l l o w i n g this, a patient with a flaccid upper extremity and approxi 
mately the same size as the normal subject was placed in the same equipment 
and chair . Our next step was to apply power to the system so the desired 
act ions o f the extremity Would result in a manner equivalent to those o f the 
normal subject . The M c K i b b e n Muscle Substitute was attached to the me
chanical device using as much as possible the pattern of o r ig in and inser
tion points o f normal muscle structure. In early exper iments , the b iceps 
pr inciple was used to br ing about flexion o f the e l b o w jo in t . but the power 
actuator was later relocated a long the forearm c o p y i n g the action of the M . 
Brachio-radial is . T h i s arrangement simplified the entire des ign, because 
mechanica l suppor t was n o longer needed o n the upper a rm fo r a power 
attachment. In addi t ion, it permitted the important abduct ion function o f the 
shoulder jo in t , independent o f or c o m b i n e d with elbow flexion. A s a c o n 
sequence o f this arrangement, the patient 's upper extremity has to function 
as an essential mechanica l l ink in this system. 

Three types o f integrated forces are used to activate the or thot ic system. 
CO2 Ac tua to r s Spr ing F o r c e s Gravi ty F o r c e s 

F o r the purpose o f s implici ty , the c o m p o n e n t s necessary in the p o w e r 
system are d iv ided into three g roups and briefly discussed. 

1 ) P o w e r Ac tua to r 2 ) Ene rgy 3 ) Controls 

POWER ACTUATOR 

T h e p o w e r actuator we have chosen to activate the or thot ic componen t s 
is the M c K i b b e n Musc le Substitute. T h e funct ion of this dev ice has been 
well descr ibed in several p rev ious pub l i ca t ions . 2 

Dur ing ou r exper ience with this actuator, we have found it useful in our 
latest adaptat ions to m o d i f y the size o f the artificial muscle a c c o r d i n g to the 
w o r k it is to pe r fo rm. This is because the energy and p o w e r necessary to 
p rov ide adequate finger prehens ion is m u c h less than the p o w e r needed, fo r 
instance, in shoulder abduc t ion . Fur thermore , incorpora t ion o f two helical 
w o v e n sleevings in one muscle unit was found to increase the durabi l i ty 
with little o r n o sacrifice o f pe r fo rmance . T h e end fittings and me thod o f 
at tachment to the mechanica l system are modi f ied and sealed in plastic a c 
c o r d i n g to the funct ion it is to p e r f o r m . (See Figure 4 ) 



Figure 4—Modif ied McKibben Muscle Substitute. 

ENERGY SOURCE 
C a r b o n d i o x i d e has p roven to be pract ical as a p o w e r source fo r 

the a b o v e descr ibed actuator pr imar i ly because it imposes n o hazard to the 
patient, it is general ly available, and not as expensive as other energy 
sources . L a r g e tanks o f CO2 with an inside s iphon tube can b e rented f rom 
var ious supply c o m p a n i e s for the purpose o f refilling smaller conta iners . 3 

Small t h rowaway car t r idges used in mak ing ca rbona ted water have shown 
potential usage as an energy source fo r a self conta ined p o w e r e d finger 
prehension orthosis . 

CONTROL SYSTEM 
T h e success o f useful act ions ob ta ined th rough means o f p o w e r e d or

thotic systems adapted to the patient largely depends o n the s implic i ty and 
efficiency o f the con t ro l system. Fur thermore , it is desirable that the patient 
be in con t ro l of the system and not the system in con t ro l o f the patient. 
The rate and extent o f response should be p ropor t iona l to the cont ro l l ing 
act ion. 

A n e w pr inciple was utilized in deve lop ing a simple valve for this con 
trol system. Th i s consists o f a flexible silastic rubber tubing*, and a spring 
loaded a rm capable o f depressing o r p inch ing a c ross section o f the silastic 
tube sufficiently to s top or permi t the flow o f gas under pressure . 4 A s a 
permanent enclosure , the valve mechan i sm is imbedded in a plastic casing 
made f r o m polyester resin. T h e funct ions o f the valve can be studied in 
detail in F igure 5, wh ich shows a d o u b l e action push but ton va lve ; in Figure 
6, a doub le act ion con t ro l stick va lve ; and finally in F igure 7, a single act ion 
push but ton valve. 

T h e type o f cont ro l valve selected fo r an individual patient is deter
mined b y the cont ro l site available. Depend ing on particular c i rcumstances , 
it is at t imes necessary to separate the con t ro l for inflation and deflation o f 
the same p o w e r actuator. In such instances, single valve units are used. 

* Medical Silastic® 372—tubing .045" x .105". 



Figure 5—Double action push button valve. 

Figure 6—Double action control stick valve. 



Figure 7—Sing le action push button valve. 

IMPORTANT FEATURES OF THE CONTROL VALVE 

1 ) A line pressure of 80 psi can be controlled by mechanical linkage 
of a force of less than one ounce. 

2) Admission and release of gas to the actuator can be gradated by 
the patient to perform a rapid response, and either a fast or a slow 
action may he provided according to the motion desired. 

3) It is leak proof because the How of gas is controlled from the reser
voir to the actuator without internal mechanical interruption of the 
system. 

4) The double valve weighs 9 grams, and the single valve weighs 5 
grams. The physical size is comparable to a man's wrist watch. 

5) The cooling effect associated with the flow of carbon dioxide does 
not adversely affect the operation of the system. The valve and its 
related components also tolerate great variations in temperatures. 

6 ) The design of the valve will also allow it to be used to regulate the 
flow of any gas or liquid not corrosive to silastic. 

7) The noise associated with the escaping gas from the deflating 
actuator is minimized effectively by a small cotton muffler attached 
at the exit of the deflation tube. 

In evaluation tests, several valve units incorporated in this Orthotic sys
tem have been in use by patients for six months without experiencing prob
lems in the control system. The unusual physical characteristics of the silastic 
rubber tube, including inertness, corrosion resistance, and fatigue resistance, 
are considered to he the primary factors for its successful operation. 

Other control modes including electronic and electro-mechanical de
vices have been developed and evaluated for particular applications and are 
reported elsewhere.5 & 6 



Figure 8—Powered finger prehension orthosis 
allowing passive prepositioninq of hand. 

Figure 9—Extremity abduction unit. 

ORTHOTIC COMPONENTS 
A . Finger Prehension Orthosis 

A basic a luminum hand orthosis with volar support is h inged together 
at the loca t ion of the p rox ima l jo in t of the index finger with a unit 
stabilizing the semi-flexed phalangeal jo ints of the index and 2nd finger. 
A co i l spr ing is incorpora ted in this j o in t for the purpose o f dynami
cally assisting finger extension. One end of a p o w e r actuator is at
tached to a lever a rm of the finger p iece and the other is attached to 
the p r o x i m a l part of the orthosis . The wrist is stabilized in a fixed 
neutral pos i t ion . U p o n cont rac t ion of the p o w e r actuator, the index 
and second fingers are m o v e d toward the opposed stabilized thumb 
resulting in a chuck type prehension or p inch . 
This type o f p o w e r e d dev ice has been improved recently by incorpora
tion of a fr ict ion jo in t at the wrist permitt ing passive prepos i t ioning 
of the hand. This funct ion is useful in many activities. (See Figure 8 ) 
A modi f ied plastic hand orthosis is used to support the hand . 7 The 
fo rce of the power actuator is transmitted to the finger section b y a 
cable passing through a teflon l ined coup l ing at the wrist jo in t allow
ing this movemen t to take place . 

B. Extremity Abduction Unit 
A system utilizing the vector 
para l le logram pr inciple was de
signed to achieve the objec t ive 
of abduct ing the extremity in
dependently o f e l b o w flexion. 

(See Figure 9 ) 

This four- joint para l le logram 
system has the fo l lowing func
t ions : 



1. T o a l low hor izontal movements of the extremity. 
2. T o p rov ide vertical movements of the extremity. 
3. T o act as a swivel a rm and to support the e l b o w flexion unit in 

perpendicular al ignment regardless o f its elevated pos i t ion . 
Coi l springs are incorpora ted in the unit to counteract the fo rce o f 
gravi ty on the extremity and permit the p o w e r actuator to p r o v i d e its 
active fo rce to elevate the extremity. P rov i s ion is made to adjust the 
fo rce and pos i t ion o f the co i l spr ing and actuator in relat ionship to the 
mult iple-joint axis system of the vec tor unit. 

C. Elbow Flexion Unit 
This device is des igned to flex the e l b o w with its fu lcrum poin t located 
on the media l side of the e l b o w and co r r e spond ing to the axis o f the 
ep icondy les . T h e unit is l inked together with the abduc t ion device 
b y means of a swivel arm with a fulcrum poin t co r re spond ing to the 
locat ion of the o lecranon . This permits inward and outward horizontal 
movements of the forearm. (See Figures 10 and 1 1 ) 
A te lescopic tube and rod connec ted to the flexion units acts as an 
attachment for the hand support , and also al lows voluntary supination 
and prona t ion . If desired, the hand can b e prepos i t ioned and fixed 
there b y means o f a set screw. One end o f the p o w e r actuator o r i g 
inates on the radial side of the wrist and the other is secured slightly 
above the fulcrum of the e l b o w thus b r ing ing about e l b o w flexion. 
In the initial tryouts it was found necessary to incorpora te a spr ing 
which w o u l d initiate extension o f the forearm when the e lbow was 
fully flexed. A l s o , when the p o w e r actuator was deflated, the fo rea rm 
needed cush ion ing during the last phase of extension. One coil spring 
located inside at the end of the telescopic unit and linked to the e lbow 
jo in t , p roved adequate for both functions. 

T h e shoulder abduc tor and e lbow flexor c o m p o n e n t s are made f rom 
stainless steel. Teflon, needle thrust and roller bear ings are i nco rpo 
rated in the jo ints for the purpose o f p r o d u c i n g l o w fr ict ional resistance. 

Figure 1 0 — E l b o w flexion un i t 



Figure 11—Expanded view of elbow flexion unit. 

A m o u l d e d e lbow and fo rea rm t rough made of laminated polyester 
resin is attached to the unit. A cutout is located at the pos i t ion of the 
o lecranon. This permits firm seating of the e l b o w and prevents the 
fo rea rm f rom sliding when the e l b o w is fully flexed. This is very 
important because of the crit ical loca t ion o f the fulcrum points o f the 
unit, wh ich must co r r e spond closely with those of the extremity. The 
fo rea rm is stabilized in the t rough with a leather strap. 
Dur ing the past eight months , ten powered or thot ic systems have been 
applied on patients with var ious e t io logy . Evaluat ion of these inc luding 
new adaptat ion are cont inuous ly be ing fo l lowed and evaluated. 

CASE STUDIES OF PATIENTS 
T h e fo l lowing illustrations show three different types of or thot ic appli

cat ions on patients. 

CASE #1: F igure 12, B . B . , Whi te , Male , A g e 26. 
Diagnosis: Co rd lesion at C-4 and 5 level due to a t rampol ine ac

cident, D e c e m b e r 30 , 1957. 
This patient has almost normal function of both upper extremities with 
the excep t ion of para lyzed hands. 
After an evaluation for external power , appl icat ion, an or thosis for 
the right hand was designed and applied p rov id ing index and long 
finger prehension against the opposed stabilized thumb. On the left side 
of the l apboard , a doub le action cont ro l unit activated b y a rocker 
bar was mounted and cont ro l led b y the left fo rea rm. This arrangement 
gave the patient a posi t ive con t ro l site, wh ich he learned to operate 
effectively in a very short t ime. 
The CO2 container, valve unit, and tubes were mounted on the under 
surface of the l apboard (see Figure 1 3 ) . Th is permit ted the patient 
to used the equipment while in bed , or dur ing transportation b y 
car , etc. 



Figure 12—Powered finger prehension or
thosis adapted to patient. 

Figure 1 3 — C O 2 container and valve box 
mounted on the under surface. 

Before Application 
1) T y p i n g and wri t ing with special made devices . 

2 ) Feeding accompl i shed with eating utensils attached to hand 
or thosis . 

After a short training pe r iod , the fo l lowing summary f rom the occu
pat ional therapy repor t revealed the s cope of his extended activities. 
After Application 

1) Shav ing with a safety razor and handl ing all aspects of the activity 
after equipment is placed on his lapboard including shav

ing c ream, wash rag. and after-shave lot ion. 
2 ) Feeding, including cutting thin slices of meal by using a rocking 

knife. Also , he can handle his drink, salt, and pepper , etc. 
3) Brushing teeth (swivel). Th is includes handl ing tooth paste in

dependent ly. 
4) Te lephone . This includes dial ing. 

5 ) P lay ing cards. He can handle cards with addi t ion of card holder . 
6 ) T y p i n g and wri t ing—increased in speed and tolerance. 

Recent ly it was learned that this patient has dec ided to cont inue his 
educat ion . He has been accepted at the university he attended pr ior 
to his accident . His goal is to b e c o m e a patent lawyer . 
CASE #2: F igure 14. L.E.P. . Whi te Female. A g e 26 
Diagnosis: Po l iomyel i t i s . Onset. September 28 . 1951. 
This patient has minimal residual function of the right hand includ
ing radial wrist extensors, opponents o f the thumb and scattered intrinsics throughout the fingers. Th is muscle picture enables her to 
grasp ob jec ts in a gross manner. Only weak wrist flexor and supina
tion function was present in the left extremity. 

Due to the total absence o f function about the elbow and shoulder 
region in both arms, it was dec ided after the initial evaluation to 
apply p o w e r assistance to the right extremity to restore e l b o w flexion 
and shoulder abduc t ion . T h e slight movement of function in the left 
wrist was found adequate to activate the two doub le control valves 
mounted on the left side of the l apboard . The CO2 container was 
mounted on the under surface and polyvinyl lubes connect the power 
supply, valves, and p o w e r actuator. Snap d isconnects are incorporated 
in the tubes so the individual c o m p o n e n t s can be easily separated. 
The fol lowing summary of functional activities prior to and after ap

plicat ion was submitted by the Occupational Therapy Department. 



Before Application 
1) Tu rn ing pages with suspension sling applied to the right arm. 

This was not accompl i shed smooth ly or with ease and required 
a great deal o f pos i t ioning. 

2) Smoking was possible if so meo n e put cigarette in holder and posi
t ioned her a rm in a Hexed pos i t ion . 
Typing- minimal and cou ld he accompl i shed only with right 
suspension sling attached. 

4) Wr i t ing was restricted in range, shaky and her work tolerance 
very l o w . 

After Application 
1) Tu rn ing pages in a magazine , b o o k and newspaper accompl i shed 

coord ina te lv . 
2) S m o k i n g . Can put c iga re t te in h o l d e r but cannot light it s a f e l y . 
3) Wri t ing with slightly built up pencil and raised surface f o r as 

long as three hours with br ief rest pe r iods . 
4) Feeding—independent with adapted fork, plate guard and lazy 

susan rotating disk. She is feeding herself three meals a day. 
5) Makeup—can apply p o w d e r , rouge , eye makeup, and lipstick. 

She has a mi r ro r that sits o n her lapboard and a makeup holder 
fo r all cosmet ics . 

6 ) T y p i n g accompl i shed with ease. Can insert paper , f o ld letter 
and insert in envelope . 

Avocational Interests 
Activi t ies we have e x p l o r e d : (Al l these accompl i shed after setup.) 

a. Mos iacs d. Ceramics 
b . H o o k rug e. B o n g o drums 

c . Leather lac ing 
A t present this patient is consul t ing a voca t iona l counse lo r for the 
possibil i t ies o f getting a j o b she w o u l d be capable of handl ing. 

CASE #3: F igure 15, J.G.R., Whi t e Male , A g e 27 
Diagnosis: Po l iomyel i t i s . Onset, Augus t 28 , 1956. 
Th i s patient is essentially flaccid th roughout the upper extremities with 
the except ion o f trace and p o o r muscle movements in the shoulder 
gi rdle g r o u p . T h e only residual muscle funct ion present in the lower 

Figure 14—System providing elbow flexion 
and shoulder abduction for patient. 

Figure 15—Complete powered system pro
viding finger prehension—Elbow f lex ion— 

Shoulder abduction. 



extremities is located in the left leg, a fair + M . Peroneus longus and 
M . Peroneus brevis and g o o d flexors and extensors o f the foo t . 
Externally p o w e r e d equipment p r o v i d i n g finger prehens ion , e l b o w 
flexion and shoulder abduc t ion on the right was adapted to this patient. 
Six valves were mounted under the left foo t pedal o f his wheel chair . 
Ho les in the f o o t pedal e x p o s e d each con t ro l button and b y a f o o t 
plate arrangement these were activated b y inward and outward m o v e 
ments o f the patient 's foo t . 
D u e to his personal business obl iga t ions , he d id not receive fo rma l 
t raining in the use o f his equ ipment ; howeve r , upon his d ischarge , he 
was able to turn pages and use an add ing mach ine o f most impor tance 
to h i m as d i rec tor o f a b o o k and magaz ine selling business. A t a 
later date, he will b e scheduled for a fo l low-up training p r o g r a m . 

GENERAL CONSIDERATIONS 
This system, with the excep t ion o f the p o w e r e d finger prehension o r 

thosis, cannot function without be ing r ig id ly supported b y , for example , 
a wheel chair . Its funct ional success depends entirely on the precise align
ment with the anatomical structure o f the upper extremity. 

T h e p o w e r actuators as used in the descr ibed or thot ic system are only 
adequate fo r l ight funct ional activities. 

A s the appl icat ion o f this system increases, a detailed engineer ing 
analysis mast b e initiated, inc luding stress analysis, durabi l i ty and fatigue 
tests and m a n y other related studies. 

SUMMARY 
Progress toward the development o f a simplified and control lable o r 

thotic system for restoring useful hand and arm act ion is descr ibed . This 
system, at the present t ime, is intended to serve pract ical needs o f a par
ticular class of patients, namely, those w h o are wheel chair b o u n d and have 
marked muscular def ic iency of the upper extremities. T h e system as a who le 
has been shown through practical exper ience with quadr ip leg ics to restore 
with minimal training act ions o f immedia te impor tance in dai ly activities, 
such as feeding, writ ing, manipulat ing b o o k s , attending to head and neck 
hygiene, and numerous others o f similar nature. 

Several new mechanica l componen t s wh ich contr ibute to the funct ion 
o f this system are descr ibed also. These include a vec tor para l le logram 
elevator mechanism, a spr ing loaded e l b o w axis jo in t , a wrist f r ic t ion jo in t , 
and a doub le and single act ion pinch-tube valve. The unique feature o f this 
system is the manner in wh ich these mechanica l c o m p o n e n t s are c o m b i n e d 
to p r o d u c e synchron ized and smooth ly phased mo t ions o f the upper extremity 
segments. 

Case studies on three typical patients of the type to w h o m this system 
is especial ly useful are g iven. Detai led compar i sons p r o v i d e d b y occupa
tional therapists are inc luded, reveal ing marked degrees of improvement 
in typical activities due to appl icat ion o f this or thot ic system. 
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CLINICAL P R O S T H E T I C S A N D O R T H O T I C S COURSE FOR 
PHYSICIANS A N D T H E R A P I S T S OFFERED BY UCLA 

The University of California. Los Angeles, Prosthetics Education Pro
gram has announced a new course for physicians and therapists which will 
b e presented in the 1963-64 academic year. The course will last two weeks, 
and will cover the major fields of upper and lower extremity prosthetics, 
upper and lower extremity orthotics, and spinal orthotics. 

This new course is designed to provide a thorough refresher on the 
basic principles of these fields, plus new material on all of the newest tech
niques and devices. Those who have taken previous courses at U C L A will 
find ample information on all the latest advances in prosthetics, such as the 
total contact plastic socket, hydraulically controlled prosthetic units, the 
patellar tendon bearing below knee prosthesis, the new functional long leg 
brace, and the use of porous laminates for prosthetic sockets. 

T h e two-week session will include a n all day field trip to Rancho Los 
Amigos Respiratory Center for special presentations on devices for the so-
called "totally disabled." Completion of the two-week c o u r s e will be the 
equivalent o f attendance at a l l of the courses i n prosthetics and orthotics 
presently offered at UCLA for physicians and therapists. 

T h i s new comprehensive course has been designed and is being presented in answer to requests from the Veleratis Administration, from various 
m e d i c a l societies and f r o m facilities o f several o f the nation's larger teach
i n g institutions. Four presentations o f t h e i o n i s e are offered: October 1 4 

to 2 5 and December 2 to 13, 1 9 6 3 and February 1 0 to 2 1 and April 6 to 1 7 . 
1964. Inquiries concerning t h e courses should b e addressed to: Prosthetics-
Orthoties Education Program. UCLA Medical Center, Los Angeles 2 4 , Calif. 



N E W REGIONAL DIRECTORS O F AOPA 

Howarci M o o n e y , C P . , o f Lowel l , 
Massachusetts, is the new Reg iona l 
President o f R e g i o n I. M e m b e r s f r o m 
the six N e w England states and the 
D o m i n i o n o f Canada, unanimously 
elected h i m at the meet ing at C a m 
br idge , Massachusetts, M a y 4 . M r . 
M o o n e y is Business Manage r o f Bos
ton Artif icial L i m b C o m p a n y , Inc . 

Serv ing with h im as Reg iona l Of
ficers will be John Glancy , C O , as 
Vice-Pres ident and Joseph A v e n i , 
C P . , Secretary-Treasurer, bo th o f 
Bos ton . 

Charles H . Dankmeyer , C .P .O. , o f 
Bal t imore was elected Reg iona l Pres i 
dent of R e g i o n III at the meeting in 
Pittsburgh. Apri l 26-28. Serving with 
Mr . Dankmeyer will be Karl Barg-
hausen o f Pit tsburgh. Vice-Pres ident , 
and Leonard Svetz of Pittsburgh as 
Secretary-Treasurer . T h e meeting at 
Pittsburgh was a jo in t one with the 
Pennsylvania Or thopedic-Pros the t ic 
Soc ie ty , with Al fons Glaubitz , of 
El izabet l i town, Pennsylvania , serving 
as P r o g r a m Chai rman. 

M O O N E Y HEADS REGION I 
D A N K M E Y E R C H O S E N 

BY REGION III 

At Meeting of Region I — H . R. Lehneis con
fers with Dr, Sidney Fishman, Director of New 
York University's Orthotics and Prosthetics 

Education program. 

Louis Pul izz i , Past Director of Region I I I , with 
Basil Peters, George Kowatic and Joel Kalas 

at the Region's Meeting at Pittsburgh. 



B O H N E N K A M P T O HEAD 
REGION VII 

A O P A R e g i o n V I I elected Dona ld 
Bohnenkamp, C .P .O . of Omaha , as 
President o f the R e g i o n for a two-
year term 1963-65 . A s R e g i o n a l Pres
ident he will assume the duties and 
post of the Di rec to r of the R e g i o n 
o n A O P A ' s Nat ional B o a r d at the 
N e w Orleans Assembly . 

Serving with h im wil l b e Chester 
Nelson o f Minneapo l i s as Vice-Presi 
dent. Mrs . Betty Hanicke was re
elected Secretary-Treasurer. 

The elect ion c l imaxed a fine meet
ing at the T o w n House Mote l in Oma
ha, Nebraska, M a y 17-19. National 
A O P A was represented b y President-
Elect Robe r t Gruman and Execut ive 
Direc tor , Les Smith. 

The R e g i o n voted to hold the 1964 
meeting in Minnesota , preferably at 
one o f the resort areas near M i n n e a p 
olis. 

LEROY N O B L E CHOSEN BY 
AOPA REGION IX 

R e g i o n I X , cove r ing Southern Cali
fornia , Southern Nevada , and the 
state of Ar i zona , met at the Cocka
too Inn, in Hawthorne , California, 
M a r c h 2 4 and 25 . In the conc lud ing 
Business Session the fo l lowing offi
cers were elected for a two-year term 
1963-1965 : 

Reg iona l President, L e R o y Noble , 
President o f the Universal Ortho
pedic App l i ance C o m p a n y , Whit t ier , 
Cal i fornia (as Reg iona l President , 
M r . N o b l e will also take office as 
Nat ional Di rec to r fo r R e g i o n I X at 
the N e w Orleans A s s e m b l y this c o m 
ing N o v e m b e r . ) 

V i c e - President , R i c h a r d Fadely, 
President o f M o d e r n Prosthet ics A p 
pliances o f Santa M o n i c a , Cal i fornia . 

Secretary - Treasurer, L. Benson 
Marsh , Di rec to r o f Prosthet ics at 
Sierra Engineer ing C o m p a n y . 

REGION X PICKS 
FRANK M O O S 

Frank \h>,.-. Vice-President of Mil
ler Orthopedic Appliances of San 
Jose. California, is the new member 
of the A O P A Board of Directors 
from Region X . He was elected Re
gional President and Director at the 
meeting held at Palo Alto. California. 
March 3 1 . 

He succeeds Mr. Herbert Hart, 
who resigned as Regional Director 
in order to devote more time to his 
duties as Vice President of A O P A . 

Bart J. C rowley was unanimous ly 
elected Di rec to r of A O P A R e g i o n V 
at the meet ing in Grand Rap ids , 
Mich igan . M r . Crowley , a veteran 
orthotist, is President of the A k r o n 
Or thoped ic Brace C o m p a n y of A k r o n , 
O h i o , and a fo rmer President of 
the O h i o Or thoped ic Assoc ia t ion . He 
and Mrs . C rowley were in charge of 
the arrangements for the 1962 R e 
gional Meet ing. 

Serving with Mr . Crowley will b e 
Cletus E. Her o f Sag inaw as V i c e -
President o f the R e g i o n , and R o b e r t 
Fannin o f the Co lumbus Or thoped ic 
Appl i ance C o m p a n y as Secretary-
Treasurer . 

C R O W L E Y HEADS REGION V 



You Can Depend On The Famous 
Becker LOCKGRIP Hands 

To Give The Amputee The Best In— 
A Positive Locking Hand — Precision Control — Smooth 

Action to a Full 4 - in . Opening — Adjustable Spring Tension 

— Full 5 Finger Action, Easily Controlled — Natural in 

Movement and Appearance. Can be W o r n with All Makes 

of Cosmetic Gloves. 

Model B 
Same Action as the Lockgrip with 4 Finger Opening with 

Rigid Little Finger Anchored Into Base of Hand. 

Model B — Plylite Built in Sizes from 6 to 9 V 2 . 

D. B. BECKER CO. 
1 5 2 W . Stevens S t . S t . Paul 7 , Minnesota 
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P R E S I D E N T F ILLAUER REPORTS 

O N AOPA'S N E W CAREER 

O P P O R T U N I T I E S P A M P H L E T 

The A m e r i c a n Orthot ics and Pros
thetics Assoc ia t ion has recently pub
lished a career bookle t wh ich w e feel 
m a y b e both interesting and useful 
to the m a n y or thopaed ic surgeons, 
physic ians , and rehabili tation officials 
w h o are readers o f the Journal. 

M e m b e r s o f the medica l p rofess ion and rehabili tation workers are well 
aware o f the ever increasing need fo r addi t ional trained and educated 
orthotists and prosthetists, and m a y wish to aid in the recruitment o f able 
and h o n o r a b l e individuals to such a career . I w o u l d like to take this oppor 
tunity to call attention to the usefulness o f the new career pamphlet in such 
recruitment. 

"Career Oppor tuni t ies fo r Orthotists and Prosthetists" is a brief, 1 2 0 0 
word outl ine o f the personal qualif icat ions, educat ion, and training neces
sary for such a career . It a lso includes a brief summary o f the work and 
responsibil i t ies o f the l imb and brace fitter, phis informat ion on the Asso 
c ia t ion, the Certification p r o g r a m , and the opportunities and prospects in 
sight for y o u n g men who are conce rned with this aspect o f the rehabil i tat ion 
o f the disabled. 

The career bookle t was des igned for use b y vocat ional ami gu idance 
counse lors in Junior Col leges and high schoo l s . In addi t ion , it can save 
the l ime o f the busy physician in g iv ing patients, as well as prospect ive 
prosthetists, a quick , c o n c i s e descr ipt ion o f the work o f the orthotist and 
prosthelisi . 

Copies o f "Career Opportuni t ies for Orthotists and Prosthetists" m a y 
b e obta ined wi thout charge f r o m : 

T h e A m e r i c a n Orthot ics and Prosthet ics Assoc ia t ion 
Suite 130 , 9 1 9 18th Street, N . W . 
W a h i n g t o n 6, D . C. 

Sincerely, 

CARLTON FILLAUER 
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BOOK REVIEWS 
MESSEN, MASSNEHMEN, ABFOR-

MEN AM UND FUR DEN MEN-
SCHSLICHEN KORPER. Measure, 
Measurements, Molds of and for 
the Human. Body. By F. Pueschel, 
Technischer Verlag Herbert Cram, 
Berlin, 1962. Reviewed by Hans 
R. Lehneis. 

T h i s b o o k can be highly r ecom
m e n d e d as a wor thwhi le addi t ion to 
the reference l ibrary o f any prosthet-
ist. A l o n g with comple te c o v e r a g e 
o f the subject matter it contains s o m e 
new and interesting informat ion and 
is readable and well illustrated. 

Prosthet ic and or thot ic measur ing 
techniques, bo th convent iona l and 
new, for everything f r o m arch sup
ports to neck col lars , is the m a j o r 
attraction o f the v o l u m e . Of part icu
lar interest is a descr ip t ion o f a new 
si l icon base impression material used 
frequently b y the author in p lace o f 
alginates for taking facial or hand 
impress ions tor cosmetic restorations. 
T h e material is repor tedly as flexible 
as alginates and gives as accurate an 
impress ion , but since the material 
does not shrink, its shape remains 
constant o n c e an impress ion has been 
taken. 

Convent iona l me thods of fabricat
ing lower extremity prostheses are 
carefully out l ined, but in addi t ion 
s o m e unique methods are discussed in 
detail. F o r example , one such method 
utilizes a lead strip shaped to the 
above-kr.ee stump at var ious levels, 
he lp ing to determine the size and 
shape o f the hor izontal patterns. In 
a l ike fashion patterns are made of 
the frontal and sagittal planes o f the 
s tump. 

A pho tog raph ic method is also out
l ined based on the theory that re-
establishment of b o d y symmet ry is 
the p r imary ob jec t ive o f prosthetic 

restorat ion. A pho tog raph o f the am
putee's sound leg and torso is pro
jec ted to life size measurements and 
used to arrive at the static al ignment 
o f the prosthesis. 

A m o n g upper extremity measur ing 
techniques, the Hepp-Kuhn me thod 
for short be low-e lbow stumps is dis
cussed, in wh ich the o lec ranon and 
humeral ep icondy les are encased thus 
which anterior and pos ter ior w ing ex-
el iminating metal h inges . F o r a b o v e -
e lbows , a p r o c e d u r e is presented in 
tensions in the p r o x i m a l area are 
used to stabilize the socket o n the 
s tump. 

W i t h n o less thoroughness , mea
surement techniques are p r o v i d e d for 
pos i t ion ing and sizing prosthet ic ear 
and nose restorat ions. Illustrations o f 
the p ropo r t i ona l relat ionships o f the 
nose and ear to the head b y geomet
ric d iv is ion in the frontal and sagittal 
planes help the reader to understand 
the material . A classification chart 
of 33 finger and nail shapes contr i 
butes m u c h to a chapter on partial 
finger and hand amputat ions. 

These sect ions o n measurement 
w o u l d b e e n o u g h to just ify the b o o k , 
but add ing to its inclusiveness is an 
excellent in t roduct ion c o v e r i n g bo th 
general and surface ana tomy and 
illustrated with charts o f the skeleton, 
the musculature, and the central nerv
ous and c i rcu la tory system. Anothe r 
in t roductory chapter is an expos i t ion 
on the p ropor t iona l relat ionship o f 
the human b o d y segments to each 
other and their rat io to head length. 

There are supplementary chapters 
conce rned with shoes and measur ing 
dev ices ; surgical supports , trusses, 
etc. In addi t ion a t h o r o u g h treatment 
of the measurements for c lo th ing and 
related i tems is presented. Th i s sub 
jec t m a y appear to b e o f little value, 
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but cons ide r ing the prosthetists o r 
orthotists relat ionship with the pa
tient, this material can be o f value 
when di rect ing the patient to sources 
of related assistance that he may 
need. 

This reviewer unqualif iedly b e 
lieves that this b o o k deserves a 
c la im fo r completeness in the subject 
treated. 

INJURY AND RECOVERY IN THE 
COURSE OF EMPLOYMENT. By 
Earl F. Cheit. John Wiley & Sons, 
New York and London. 377 pages. 
$11.95. Reviewed by Joseph C. 
Aveni, CP. 

This b o o k can best be cal led a "ref
erence m a n u a l " s ince it cove r s just 
about all the facts that one may wish 
to indulge in. 

It is a bas ic yet t ho rough study of 
the m a n y compl i ca t ed systems mak
ing up today ' s W o r k m a n s Compen
sation A c t s . 

A s a reference manual , it no t on ly 
cites case histories, g ives compar i 
sons, suggests solut ions, but also chal
lenges the reader to solve the p r o b 
lem. 

Its numerous charts and references 
poin t out the fantastic amount of 
research that must have g o n e into 
c o m p i l i n g this b o o k . 

A s a text b o o k fo r students pre
par ing fo r a career in the "Lega l 
Aspects Of W o r k m a n ' s Compensa
t ion ," V o c a t i o n a l Rehabi l i ta t ion, In
dustrial A c c i d e n t C o m m i s s i o n s or R e 
habil i tat ion, it has m a n y bas ic though 
h ighly technical possibi l i t ies . 

The first eight o r so chapters class
ify as " s t u d y " material — the last 
three can b e cons idered as " r e a d i n g " 
material. B y this I mean that the 
first eight or so chapters can, in m y 
op in ion , b e clearly unders tood only 
if one is wi l l ing to "s tudy them" . 
T h e last three chapters are p r o b a b l y 
best desc r ibed as a compi l a t i on o f 
m a n y facts and suggest ions in "read
ing f o r m . " 

Final ly and conclus ive ly , the Auth
o r conv inces the reader o f the need 

for "changes in the L a w , the need 
for better administrat ive forces , and 
the need fo r m o r e accura te evalua
t ions o f physical incapaci t ies as a 
means of equi tably p r o v i d i n g W o r k 
man 's Compensa t ion . " 

"SPORTS MEDICINE", edited by J. 
G.P. Williams. Published Balti
more, The Williams and Wilkins 
Company, 1962, $12.00. 420 pages, 
illustrations. 

D r . Wi l l i ams , the author, is the 
Registrar o f the Nat ional Spinal In
jur ies Centre, at Stoke Mandevi l le 
Hospital in Great Britain. H e has 
written an ext remely interesting and 
wor thwhi le b o o k . Of special interest 
to the Orthotist and Prosthetist will 
be Chapter 19 on "Spor t and the 
Disab led . " Th i s will make interesting 
reading also to any y o u n g paralyt ic 
o r amputee. 

"Injuries of the Knee Joint.'' by I. S. 
Smillie, F.R.C.S. fed.) F.R.F.P.S 
Third edition published in the United 
States by the Williams and Wilkins 
Company of Baltimore, 1962, 536 
pages including colored plates; price 
$17.00. 

The author is lecturer in cha rge o f 
the Department of Or thoped ic Sur
ge ry at the f amous Universi ty of St. 
A n d r e w s , Scot land. T h i s comprehen
s ive manual is of p r imary interest 
to Or thoped ic Surgeons , but will be 
excellent b a c k g r o u n d read ing for anv 
Orthotist . 

N E W B O O K S 

PRINCIPLES OF BONE REMODEL-
1NG, b y D o n a l d H . En low, Ph .D . , 
Associa te P rofessor of A n a t o m y , 
The Universi ty o f M i c h i g a n Med i 
cal S c h o o l . 

Publ ished by Charles C. T h o m a s . 
301 East Lawrence Avenue . Spr ing
field. Il l inois. The pr ice is S6 .75 . T h e 
Or thopaed ic Surgeon and the Dentist 
as well as the persons interested in 
the his tory o f med ic ine and ana tomy 
will find this b o o k interesting and 
helpful reading. 



THE HOROWITZ LECTURES, 1961, 
by Robert L. Bennett, M.D., Re
habilitation, Monograph XIX, The 
Institute of Physical Medicine & 
Rehabilitation, New York Univer
sity Medical Center, 1962. 3 9 
pages . $1 .00 . R e v i e w e d b y L e R o y 
W m . Nattress, Jr. 

Orthetics in Phys ica l M e d i c i n e 
Beg inn ing with the acknowledge

ment o f the fact that orthetics is n o w 
spelled w7ith an " o " not an " e " , Dr . 
Bennett p roceeds to g ive a brief, 
knowledgeab le ove rv iew o f the field 
of b rac ing . D r . Bennett cites three 
uses o f b r a c i n g : ( 1 ) in the con t ro l 
or prevent ion o f deformi ty , ( 2 ) in 
the co r rec t ion of deformi ty , and ( 3 ) 
in the r ecove ry of funct ion. His dis
cuss ion o f the con t ro l o f deformi ty 
is part icularly well stated and illus
trated. 

In desc r ib ing the ideal b race , D r . 
Bennett, with tongue in cheek, stated 
"this dev ice should cost nothing, b e 
invisible, have n o weight and dissolve 
when it is n o longer n e e d e d ! " Th i s 
is truly a remarkable goa l fo r which 
to strive. 

On a m o r e serious note, D r . Ben
nett maintains that the responsibi l i ty 
for p rope r ba rc ing lies with the 
phys ic ian . " T h e exper ienced or tho-
tist can be o f the greatest help to the 
phys ic ian . . . P rogress will take place 
on ly when the phys ic ian and ortho-
tist complemen t each other 's skill . . . 
M o s t orthotists are master crafts
men , but they put forth their best 
efforts when their p roduc ts are ap
precia ted and p roper ly ut i l ized." T o 
this we should add a hearty, A m e n ! 

D r . Bennett c loses the lecture with 
a w o r d o f admonishment and caut ion . 
"Unfor tunately , even devices o f prov
en value are not k n o w n , o r appre
ciated b y a Uirge ma jo r i ty o f physi
cians. Unless the phys ic ian realizes 
the value o f these devices when p r o p 
erly prescr ibed , fitted, and used, the 
field will not deve lop as it must if we 
are to care adequately fo r the physi
cal ly d i sab led ." 

" T h e g o a l must never b e to create 
a mechan ica l man . A t s o m e po in t 

there is a l imit to man ' s acceptance 
o f the degree o f automat ion that can 
be built in to a dev ice that he must 
n o w wear . T h e future still lies in the 
prevention of needless deformi ty and 
in the r ecove ry of necessary funct ion 
thri tugh lite musl elfei live use nl the 
patient 's own neuromuscular and 
musculoskeletal sys tems." 

B O O K S RECEIVED 

Selective Bibliography of Ortho
paedic Surgery, inc lud ing a Cumula
tive Index o f Instructional Course 
Lectures, St. L o u i s , T h e C. V . M o s b y 
C o m p a n y , 1 9 6 2 ; 79 p a g e s ; $2 .90 . 

This B ib l i og raphy has been p re 
pared b y the Commit tee on Teach
ing A i d s o f the A m e r i c a n A c a d e m y 
of Or thopaed ic S u r g e o n s : D o c t o r s J. 
Hami l ton Al lan , Ernst Dehne , Francis 
J. C o x , Garrett P ipkin , and Carroll 
B. Larson , Chai rman. It wi l l b e a 
useful too l in the l ibrary . 

Disc Lesions and Other Interverte
bral Derangements, b y E. J. Crisp, 
M . D . Ed inburgh , E. & S. L iv ings tone , 
Ltd., 1960 . Distr ibuted in U . S . A . 
through the Wi l l i ams and Wi lk ins 
C o . , Bal t imore . 

V.A.P.C. Total Contact A.K. Tech
nique, U C L A Teach ing Manua l , b y 
Miles H . A n d e r s o n , E d . D . , John J. 
Bray, C .P .O. , and D o n a l d F. Colwel l , 
C P . Publ i shed b y U C L A Prosthetics-
Orthotics Educa t ion P r o g r a m , 1963 . 
5 2 pages , m i m e o g r a p h e d . Illustrated. 

This edi t ion o f the manual has 
been extensively revised in v i ew o f 
added exper ience ga ined in recent 
classes, and supersedes the N o v e m b e r 
1962 edi t ion. T h e earlier edi t ion is 
n o w obso le te and should b e dis
carded . 

Upper Extremity Orthotics in Re
habilitation, b y R o s e M . Elliott, 
O . T . R . and R a n d o l p h N . Wit t , C O . 
Publ ished b y the Texas Rehabil i ta
t ion Center o f the Gonzales W a r m 
Spr ings Founda t ion . P r i ce $1 .00 . 15 
pages, m i m e o g r a p h e d . Illustrated. 

Descr ip t ions , specif icat ions, and 
flitting instructions fo r thirteen upper 
extremity splints, assists, and feeders. 



To The Ladies: 

FROM A O P A S AUXILIARY 

DEAR AUXILIARY MEMBERS: 

W i t h schoo l a lmost over for another year as this is written, I k n o w 
y o u all are in the midst o f vacat ion plans. F o r those o f y o u in loca t ions 
wh ich have not held their district meet ings, w e hope y o u r plans include 
at tendance at these informat ive conven t ions . 

Al l reports indicate g o o d attendance and interesting p rgrams , as well 
as the " b o o s t " we all get f r o m a change o f scenery and the sociabi l i ty o f 
our meet ings . 

Plans are progress ing for the Nat ional Convent ion in N e w Orleans, 
N o v e m b e r 2 -6 . N o w is the t ime to c o m m e n c e p lanning to attend. Our 
w o m e n ' s activities seem to be m o r e fascinating each year, and N e w Orleans 
has so m u c h to offer. 

A s y o u read this, y o u r Aux i l i a ry President and Secretary wil l be in 
Eu rope with the A O P A Techn ica l Mis s ion . W e will have the pleaure of 
meet ing the wives o f fo re ign orthotists and prosthetists. T h e y m a y have 
ideas and activities o f interest to our member s . 

Until September , when we' l l be here with m o r e news o f N e w Orleans, 
I'll say " a d i e u . " 

ELINOR BOHNENKAMP, President 

Mrs. Elinor Bohnenkamp 
President 

Mrs. Esther Pava 
Vice President 

Mrs. Lorraine Scheck 
Past President 

Mrs. Ted W . Smith 
Secretary-Treasurer 



SAFE-T-FLEX 
S A F E T Y A N D C O N F I D E N C E F O R 

A L L W H O U S E C R U T C H E S 

SAFE-T-FLEX — the newest, most advanced de
sign in crutch tips by GUARDIAN, a name famous for 
leadership in quality and design of crutch accessories 

flo other crutch tip performs as SAFE-T-FLEX — 
for it walks with the patient! 

Swivel action of stem on base is one of many exclusive 
features that provide safe, instant, positive traction. 
Easy flexion of tip base accommodates angle of crutch 
shaft eliminating edge rigidity and wear present in 
conventional tips — makes walking easier for crutch 
user. 

SAFE-T-FLEX virtually eliminates skids or trip
ping as weight is distributed uniformly over entire 
contact surface throughout cycle of crutch motion. 

No. 404 SAFE-T-FLEX Crutch Tip Base diameter 2Vi" Height 3 V 
Natural tan color. Fits sizes 1 S ( 3A" 1, 19 ( 7/s " ) , and 20 (1") crutch shafts. 

8277 Lankershim Blvd. 
North Hollywood, California 

ANDI-DRIVE 
YOU DON'T HAVE TO 

USE YOUR FEET! 

E N A B L E S T H E H A N D I C A P P E D 
T o Dr ive W i t h E A S E and S A F E T Y 

Anyone unable to drive due to loss of hands, arms or 
legs, rheumatism or arthritis can drive again with the 
use of this precision-built mechanical hand control for 
cars. No other like it. Hundreds of satisfied users. 

Approved By 
S T A T E H I G H W A Y COMMISSIONS 

G U A R A N T E E D 
Use a Handi-Drive for 30 days. Your 
money back i f not fully satisfied. 

Write for Information 
THE LEVERAGE HAND BRAKE COMPANY 
P. O. Box 853 Fargo, North Dakoto 
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Mew Helps for your 
TRAUTMAN CARVER 

M I D G E T C U T T E R — N o . 2 1 0 0 H 

A new single blade cutter to help you pull small children's 
sockets—and to route out corners f o r all quadri lateral 
f i t t ings . $ 2 5 . 0 0 including an extra blade. 

A i r Attachment f o r 

Traotman Carver 

N o . 2 1 0 0 J 

Another tool to help you get ultimate eff i 
ciency from your Trautman Carver. T h i s is 
a b lower attachment which gently blows 
sawdust and chips away from the cutting 
tool . T h i s enables you to see at all times 
exactly where and how you're cutting. 
Comes complete wi th airhose f i t t i n g — c a n 
be plugged into any standard air l ine. F low 
of air can be regulated. Attach in minutes 
with screwdriver only tool needed. Cost 
$ 1 0 . 5 0 . 

F O O T S W I T C H 

(For the Trautman 

Carver 2 1 0 0 K ) 

We 've had requests f o r a foot -operated switch, 
and this is the answer. It can be attached in a 
matter of minutes to any Trautman Carver. De
signed so that i f the operator wishes to use the 
hand switch instead o f the foot pedal, all he has 
to do is remove the motor plug f rom the recepta
cle on the column of the Carver and then plug 
it directly into the power supply. Does not affect 
the Carver's normal operat ion. Cost $ 2 2 . 6 5 . 

TRAUTMAN SPECIALTIES, INC. 
4 1 0 Por t l and Avenue, Minneapol is , Minnesota 
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No. 1400 OPEN TOI= 
Straight-line symme rical 
last, firm heel, no back 
seam. Adaptable to Denis 
Browne Splints. 

No. 1300 CLOSED TOE 
Lace-to-toe design pe'mits 
snug, gentle fit. Perfectly 
smooth inside. 

No. 1700 CLUBFOOT, OPEN TOE 
Special outflare last, st jrdy 
instep strap to stabilize 
heel. 

Your major selling point. . . 
Doctors Prescribe CHESBROUGH 

Orthopedic Pre-Walkers 
This is the reason Chesbrough Orthopedic Shoes have 
had such spectacular success in three short years. Or
thopedic surgeons in 49 states and many foreign coun
tries are now prescribing them. This large referral 
business continues to grow and we invite you to share 
in it. 

Any parent whose child requires orthopedic correc
tion will tell you the expense is great, as frequent 
purchase of new shoes is required. 

This problem was brought home to Chesbrough's 
president, Louis C. Weld, a few years ago, when a child 
in his own family needed such a shoe. Recognizing the 
need for orthopedic shoes at an economical price, Ches
brough put their 03 years of shoemaking experience to 
work and Chesbrough Corrective Pre-Walker Shoes 
were born. 

Here is a shoe of highest-quality workmanship and 
fine leathers, made to sell at a moderate price. 

All shoes in unlined white elk, sizes 000 to 4, narrow and wide. Available 
in full pairs, split pairs or single shoes (no extra charge for half pairs). 

MAIL COUPON FOR SAMPLES 
G . W . C H E S B R O U G H C O . 

797W. Smith Street, Rochester 6, N. Y. 

Louis C. Weld , President of G. W . 
Chesbrough Co. . . . "My own personal 
experience led to the development of the 
new Chesbrough Shoe." 

NAME . . 

ADDRESS. 

CITY.. . .. 
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P O R O U S 
L A M I N A T I N G 
F O R 
A M P U T E E S 
U. S. APRL Technical Report 6204 
"Porous Laminates" January 1962 

Ban-Lon Stockinet for inner and outer layers in 
laminating procedures now available from 
Bell-Horn. 

Now Ban-Lon Laminated Stockinet eliminates 
the problems of perspiration involving the en
cased stump. Due to its minute pores this mate
rial prevents blockage of sweat pores. Ban-Lon 
Stockinet laminates can be readily cleaned by 
soaking in detergent followed by f lushing with 
water which is a hygienic plus. 

M A D E IN L A Y F L A T D I A M E T E R S : 

2" , 3 " , 4" , 6" , and 8". 

Prices furnished on requesf: 

451 N . T H I R D S T R E E T 
P H I L A D E L P H I A 23, P E N N S Y L V A N I A 

B E L L - H O R N 
( f o r o v e r 1 2 0 y e a r s ) 
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* "Are You Turning 

. B u s i n e s s Away?" 

T h i s year more than 167 Orthopedic Appliance Shops reaped 
EXTRA PROFITS because they made Child Life Shoes available to 
prescribing doctors and their young patients. 

Child Life has recently become the nation's largest producers of special 
purpose footwear for children and can positively say that — in many 
communities — shoe retailers are not meeting the needs of doctors and 
their patients. 

If you aren't filling this void or investigating it, you literally may be 
turning business away. 

It has been estimated that one doctor recommending one new patient 
per week to a Limb and Brace Shop will bring that store an extra annual 
retail sales; of over $1600 in Child Life Arch Feature Shoes. 

Now, multiply that by the other doctors you now work with — who 
are currently prescribing children's shoes — and you can immediately 
see the potential of this new market. 

Child Life shoes constantly prove themselves in bracing situations. 
This top quality is backed by the most complete line of shoes and services 
known to our industry. 

Let us tell you about many, many other members of your profession 
and Association who have taken this profitable step. Your inquiry will 

get our immediate attention. 

H E R B S T SHOE MANUFACTURING CO. 

Box 2005 Milwaukee 1 , Wisconsin 
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Nou> the unequaied AnooihixeAA 
of. hydnauJjLcA La awuJLable. at a vesiy. 
modest co-di. 

The ttytbia Mu-flhtLc La Light 
in weight, tampesi-pnoof, and La 
inM.aiA.ed in a Atandand Otto Bock 
knee thin 4et up. 

UJ/iiie pon. detaLta today. 

1984 PLACENTIA, COSTA MESA, CALIFORNIA 
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NO LEATHER LIKE JONES LEATHER 
For Appliances and Artificial Limbs 

Specially Tanned So Color Will Not 
Fade Off and Soil Under Garments 

W R I T E F O R S A M P L E C A R D S A N D P R I C E S 
O N A L L I T E M S 

THE JOSEPH JONES COMPANY 
1 8 6 W I L L I A M S T R E E T N E W Y O R K 3 8 , N . Y . 

ADJUSTABLE 
HYPERIEXTENSION BRACE 

Quick release, snap-
out attachment 
Adjustable, self align
ing posterior pad 
Rotating adjustment 
for sternal and pubic 
pads 
Vertical and horizon
tal sliding adjust
ments 
Bi-lateial worm gear 
traction bands 
Plastic water resist
ant pad covers 
Constructed of 24 ST 
aluminum 

MANUFACTURERS OF PRECISION-MADE BRACE TARTS 

B E C K E R O R T H O P E D I C A P P L I A N C E C O M P A N Y 
1776 South Woodward • Birmingham, Michigan 

MODEL 
L-25 

24 Hour Service 
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for 
contracted 

heel cords... 

the B E I U E S H 
B R A C E B O O T 
by Markell 

B R A C E S FIT BETTER AND FUNCTION BETTER ON CHILDREN 

WITH EQUINUS FEET, WHEN THE B E N E S H B R A C E BOOT I S 

SPECIFIED. 

A TRANSPARENT BACK WINDOW OF HEAVY VINYL ELIMI

NATES GUESSWORK. . .SHOWS EXACTLY WHERE THE HEEL I S . 

SPECIAL INNER LACINGS K E E P THE FOOT IN CONTACT 

WITH THE SHOE BOTTOM AT ALL TIMES. HEELS DON'T SLIP, 

RUB, OR BLISTER. CHILDREN ARE MORE COMFORTABLE. 

AVAILABLE, READY M A D E , IN FULL OR HALF PAIRS DIRECT 

TO INSTITUTIONS, OR THROUGH SHOE STORES AND BRACE 

SHOPS THROUGHOUT THE U N I T E D STATES AND C A N A D A . 

write: 

M. J. MARKELL SHOE CO., INC. 
504 SAW MILL RIVER ROAD, YONKERS, N. Y. 

originators of Tarso Supinator,® Tarso Pronator® 
and Tarso Medius® therapeutic foot wear. 
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TRU-EZE TRACTION SPECIALTIES 
• First and Finest in the field of Economical and Simple 

Traction Equipment 

B D - 1 3 a (bed) Tract ion Support 
w / S p r . Bar , Head Ha l te r & 

W e i g h t Bag 

B D - l l a (bed) Tract ion Support 
P B - 6 1 Pelvic Tract ion Y Belt 

W B - 7 1 W e i g h t Bag 

W r i t e f o r our i l lustrated catalogue and price l is t . 

I ' H I - E Z E manufacturing t o , i n c 

P O B O X B 5 5 . B U R 9 A N K . C A L I F O R N I A 
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for YOUR 
ORTHOPEDIC-PRO STHETIC-

SURGICAL MATERIALS 
COUTILS 
BROCADES 
MOLESKIN 
BONING 
SPINAL STEELS 
BUCKLES 
ELASTIC AND NON-ELASTIC 

WEBBING 
GARTERS 
FELT 
RIVETS 

FOAM RUBBER 
ARTIFICIAL LIMB WEBS 
NYLON CORDS 
EYELET AND LACE TIPPING 

MACHINES 
ARTIFICIAL LIMB BUCKLES 
COTTON AND NYLON 

STOCKINETTE 
COTTON 
NYLON 
SILK THREAD 

' O r d e r with Confidence f r o m 

FEINER BROS. 
3 8 1 P A R K A V E . S O U T H 
N E W Y O R K 1 6 , N . Y . 

CATALOGUE ON R E Q U E S T We Know Your Requirements" 

the finest 
it and rawhide will do . . 

. . since 1928, specialistsir\ 

providing that supreme quality 

of sk ins required for exacting 

prosthetic and orthopedic use. 
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"FOOT BALANCERS OF ALL DESCRIPTIONS" 

Certainly no one type of foot appliance is fitted for all foot 
conditions; that is the reason why we offer you a great 
variety of appliances. 
Cork—Rubber—Celastic Supports and Inlays. Levy Mould 
and Forefoot Balancer—Artificial Toes and Forefoot Am
putees and short Limb Extension. Orthopedic work is our 
specialty. 

All Inlays are made with Oak sole leather base—and 
in many types blue tempered steel springs are added. 
Also every type of stainless steel brace all hand hammered 
to your cast. 

Our newest Levy Latex Mould to cushion the foot suited 
for such cases as Arthr i t is , Diabetic, Ulcers, Burns, Scar 
tissues, and Verruca. A plaster of paris cast is essential 
for this type. All Inlays are hand made to your pre
scription. 

" W E DO N O T CARRY A N Y K I N D O F STOCK S U P P O R T S " 

Write for our illustrated catalogue and price list. 
The House of Foot Comfort Prosthetic Appliances 

LEVY 6 L RAPPEL INC. 
3 8 4 Columbus Avenue, New York 2 4 , N. Y. 
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A L O N G W I T H DIVERSITY O F MODELS 

DORRANCE OFFERS 
FINEST QUALITY • DEPENDABILITY 

Orders Sent To D. W . Dorrance Co., Inc. 

541 Division St . , Campbell, Calif. 

Receive FAST SERVICE 

A prosthetist can be no better than the basic components used 
in the fabrication of the product 

HOSMER UPPER EXTREMITY COMPONENTS ARE 
UNEQUALED-WORLD-WIDE! 

Depend on H o s m e r to b r ing y o u c o m p o n e n t s that will 

give y o u r patients t rouble-free service, year after year. 

HOSMER DEPENDABILITY IS IMPORTANT TO 
YOU IN YOUR BUSINESS 

Main offices 
and plant 

P.O. BOX 152 
SANTA CLARA, CALIF. 

Convenient Eastern 
location 

P.O. BOX 6 1 1 7 
CINCINNATI , OHIO 
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D E N I S O N S 
CEREBRAL PALSY BRACES 
MADE TO ORDER 

DELIVERED COMPLETED 

READY TO FIT 

rigid pelvic band and hip sections 

f o r posit ive abduction and 

adduction control 

sealed radial and lateral thrust 

bat! bearing jo ints used 

throughout 

rigid f u l l length shanks in shoes 

f o r positive foo t control 

many special features available 

fo r individual patient requirements 

catalogue avai lable on request 

no ports, oxcopl replacements for original orders 

<£. £). g)SE!IIIS@KI 
ORTHOPAEDIC APPLIANCE 

CORPORATION 
2 2 0 W . 2 8 t h S T R E E T B A L T I M O R E 1 1 , M D . 
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fat t6e exfoa ta%ye t6ty& 
EXPANDED T O P E L A S T I C S T O C K I N G S 
. . . ANOTHER KENDRICK FIRST 

N O LONGER DO ELASTIC STOCKINGS HAVE TO BE 

STRETCHED AND STRAINED TO COVER THE EXTRA 

LARGE THIGH . . . AND THEN HAVE THEM BIND 

AND CUT INTO THE FLESH. 

T H E NEW KENDRICK Expanded T O P ELASTIC 

STOCKINGS END ALL THAT. T H E Y ARE KNITTED 

TO fit THE EXTRA LARGE THIGH . . . COMFORTABLY 

AND NATURALLY, WITH even PRESSURE. 

Y O U CAN GET THIS EXCLUSIVE FEATURE — THE 

"EXPANDED T O P " — IN BOTH KENNIT AND 

KENLITE STOCKINGS . . . 

THE KENNIT — FULL-FASHIONED, KNIT OF 

FINEST SURGICAL ELASTIC REINFORCED WITH 

NYLON OR FINE COTTON FOR FIRM, COM

FORTABLE SUPPORT . . . 

THE KENLITE — FULL-FASHIONED, ALL-

NYLON ELASTIC STOCKING FOR GENTLE OR 

AVERAGE PRESSURE AND SUPPORT. 

BOTH OF THESE FAMOUS KENDRICK ELASTIC 

STOCKINGS ARE FULL-FASHIONED . . . KNITTED TO 

FIT THE LEG . . . NARROWEST AT THE ANKLE . . . 

WIDER THROUGH THE CALF . . . WIDEST OVER 

THE THIGH. FINE MATERIALS AND CAREFUL WORK

MANSHIP HAVE MADE KENDRICK STOCKINGS 

THE CHOICE OF LEADING SURGICAL DEALERS FOR 

OVER 1 0 0 YEARS. 

J A M E S R . K E N D R I C K C O M P A N Y , I N C . 
Philadelphia 44 , Pa. New York 16, N. Y. 

Kendrick 
S I N C E 

ORTHOPEDIC I t P R O S T H E T I C APPLIANCE J O U R N A L 
i a s s 

PAGE 2 1 9 



QUADRILATERAL SOCKET BLOCKS 

H I G H E S T 
L O A D 

S T R E N G T H 
Y e s -

Nine times the normal load 
support ing capacity required to 
take both static loads and the ex
tra loads imposed by sudden 
shocks. 

Here's w h y : S T E R L I N G Q U A D R I 
L A T E R A L S O C K E T B L O C K S have a 
delicately machined glue surface 
that raises the wood f ibers (an 
exclusive O h i o W i l l o w W o o d 
Company development) and i n 
terlocks them under tremendous 
pressure. W h a t ' s more, these pre
cision engineered th igh blocks are 
kiln dried o f the f inest Nor thern 
Basswood available, are l ight in 
weight and l ight in color. A l l sizes 
in stock — priced r ight — imme
diate delivery. 

Complete Suppliers To The Prosthetic Industry: 

THE OHIO W I L L O W W O O D 

C O M P A N Y 

M T . S T E R L I N G , O H I O 
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31* 
VENTILATED ADJUSTABLE LIGHTWEIGHT 

fill 
WAMIAHLli 

F O R T H E R A P E U T I C E F F E C T A N D P A T I E N T C O M F O R T 

Prescribed by physicians • Fitted by ethical appliance dealers • A wide 
variety of models designed To assure adequate immobilization and support of 
neck and head in optimum position • Lightweight, ventilated, inert polyetheiene 
body • Closed cell expanded neoprene padding • Contact surfaces covered 
with special vinyl coated knit fabric, resistant to body secretions and non-aller-
genic to practically all patients • All models available with snap fasteners or 
Velcro 1 1 • 

A & B - E X T E N S I O N & F L E X I O N U N I T S -
Combinations f rom only three s i zes each, of 
adjustable and non-adjustable un i ts give prac
tically all s i zes and degrees of extension or 
f l e x i o n . 
C - M Y O - V E N T - Stable one-piece sp l i t ex
tension collar, venti lated, adjustable. (Five 
s i zes ) 

• 

fa 
U i 

• 

D — M Y O - One piece unit w i t h overlapping 
upper and lower parts, for varying degrees of 

ex tens ion, (Four s i z e s ) 

E & F - C E R V E N T - Extens ion & f l ex i on 
models, for use where prolonged extension or 
f l e x i o n is indicated, jFour s i zes ) 

AVAILABLE THROUGH KTIlfCAL AITUAXCK DKAUKKN. 

F L O R I D A B R A C E C O R P O R A T I O N 

601 Webster Ave. • Box 1366 • Winter Park. Florida 

Write tor fully illiisli.tHd r.li'ivnci' iiit.ilm;. 
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A N Y T Y P E A N Y S T Y L E 

Special Orthopedic Shoes 
MADE TO ORDER 

Send us the negative casts, we make the Shoes 
to your or your Doctor's specifications. 

W E SPECIALIZE IN EXTREME CASES. 

For information and price list, also free measuring 
charts, write to: 

ROBERT O. PORZELT 
3 4 5 7 L incoln A v e n u e 

Chicago 1 3 , I l l i n o i s 

ADVERTISING DATA FOR AOPA PUBLICATIONS 

Orthopedic and f-^ro&tlietic -Appliance journal 
A Quar ter ly Publication 

Which Includes in Its Mai l ing List Many 

P H Y S I C I A N S , S U R G E O N S , H O S P I T A L S , M E D I C A L A N D 

R E H A B I L I T A T I O N C E N T E R S 

As W e l l as Members o f the Limb and Brace Profession 

manac 
A monthly bul let in f o r members o f the Associat ion 
which carries T r a d e News f rom its advertisers and is 

sent by f i rst class mail to insure quick delivery. 

RATES PER I S S U E : 

Two-Column KFV%" by 4 V 2 " ) $90 
Two-Column ( 3 % " by 4 V 2 " ) $55 
Directory Box $15 
Double Directory Box $30 

Closing Dates: 10th o f Month Preceding Issue 
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1 
1 - 1 

O N I N T O T H E N I G H T the engineers 
and technicians of Uni ted S ta tes Manufacturing Company con
t inue thei r e f for ts to improve thei r products and to see that 
the prosthetic and orthotic profession has the latest proven 
techniques and equipment available to them. 
T h e companion company, Hydra-Cadence, Inc., specializes in 
the production of the new hydraulic artif icial l imb. T h e unique 
features of Hydra-Cadence are now opening a new era in the 
prosthetic f ield. We hope our e f fo r ts wil l in some way resul t 
in an ever improving condition of the " S t a t e of the A r t , " and 
of the profession we serve. 

T M N A 
UNITED STATES MANUFACTURING COMPANY 
623 South Central Avenue. Glendate 4 . California 
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SoutUn PROSTHETIC SUPPLY CO. 
POST OFFICE BOX 7 4 4 3 

9 4 7 J U N I P E R S T R E E T , N . E . • A T L A N T A 9 , GA. 

SCHOOL APPROVED WOOD BLOCKS 
Kiln Dry Extra Thick Wal ls 

For Every Purpose 

For Q U A D R I L A T E R A L Fittings 

Shin Blocks 

Ankle & Socket Blocks 
For UCB 

Balsa & Bass Wood 

Components 

Parts 

Complete Legs 

COMPLETE SACH F O O T L INE 

To Veterans Administration Specifications 

Unconditionally Guaranteed 

Pre Shaped 

Blanks 

Symes 

Women 

Children 

E V E R Y T H I N G F O R T H E P R O S T H E T I C M A N U F A C T U R E R 

Fiber • W o o d Set -ups • Leather • Plastics 

MINNEAPOLIS ARTIFICIAL LIMR CO. 
4 1 0 P O R T L A N D A V E N U E • M I N N E A P O L I S , M I N N . 
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THE AMERICAN ORTHOTICS AND PROSTHETICS A S S O C I A T I O N 

(Formerly the Orthopedic Appliance and Limb Mfrs. Assn.) 

919 18th Street, Washington 6, D. C—296-4160 

O F F I C E R S A N D S T A F F 

CARLTON E . FILLAUER, President 
Chattanooga, Tennessee 

Robert C. Gruman, President-Elect 
Minneapolis, Minnesota 

Herbert J. Hart, Vice President 
Oakland, California 

Fred Quisenberry, Past President 
Los Angeles, California 

M. P. CESTARO, Secretary-Treasurer 
Washington, D. C. 

LESTER A . SMITH, Executive Director 
Washington, D. C. 

Stockton V. Banks, Managing Editor 
and Public Relations Assistant 

H E A D Q U A R T E R S S T A F F 
Bertha A. Meiers, Annette Halldin, 

and Virginia Horstkamp 

REGIONAL DIRECTORS 
Region I—Joseph Martino, Boston, 

Mass. 
Region II—Mary S. Dorsch, New 

York City 
Region III—Louis Pulizzi, Williams-

port, Pa. 
Region IV—Louise Gillespie, Pensa-

cola, Florida 
Region V—Durward R. Coon, Detroit, 

Mich. 
Region VI—William Scheck, Oak Park, 

Illinois 
Region VII—Erich Hanicke, Kansas 

City, Mo. 
Region VIII—DAVID C. MCGRAW 

Shreveport, La. 
Region IX—Charles D. Neal, Los 

Angeles, Calif. 
Region X—Frank Moos, San Jose, 

California 
Region XI—William L. Bartels, Port

land, Oregon 

AOPA COMMITTEE ON ADVERTISING AND SUPPLIES 

Armand Roy, Burlington, Vermont 
Charles Dankmeyer, Baltimore, Md. 
John Hinnant, Charlotte, N. C. 
Howard Reinherz, Kenosha, Wise. 
Lucius Trautman, Minneapolis, Minn. 

Charles Kymes, San Antonio, Texas 
Edward L. Jachowski, Phoenix, Ariz. 
Harold Lloyd, Reno Nevada 
Lenart Ceder, Tacoma, Washington 
Norris Menzies, Fredericton, Canada 

AMERICAN BOARD FOR CERTIFICATION IN 
ORTHOTICS AND PROSTHETICS, INC. 

Richard G. Bidwell, C.P.O., President 
Milwaukee, Wisconsin 

Cameron B. Hall, M.D., Vice-President 
Los Angeles, California 

M. P. Cestaro, Secretary-Treasurer 
Washington, D. C. 

Roy M. Hoover, M.D. 
Past-President 
Roanoke, Virginia 

Richard H. Jones, M.D. 
Minneapolis, Minnesota 

George H. Lambert, Sr., C.P.O. 
Baton Rouge, Louisiana 

Theodore W . Smith, C O . 
Kansas City, Missouri 

Chester C. Haddan, C.P.O., Consultant 
Denver, Colorado 

S T A F F 

LeRoy W m . Nattress, Jr., Executive 
Director, Washington, D. C. 

Aileen Quin and Sharon Mae Fullerton 



PLASTISKIN" Perfection 

"Color stability is good, permanence is satisfactory— 
resistance to soiling is substantially superior— 

are much easer to keep clean." 
" H u m a n Limbs & T h e i r Subs t i tu tes , " sponsored by 

Committee on Artif icial Limbs, Nat ional Research Council. 

Tenenbaum Prosthetics 
4 6 3 - 4 6 9 East 142nd Street, New York 54 , N. Y . 


