
DECEMBER 1971 

orthotics 
a n d 

prosthetics 



COPYRIGHT (C 1971 BY THE AMERICAN ORTHOTIC AND PROSTHETIC 
ASSOCIATION, PRINTED IN THE UNITED STATES OF AMERICA, 

ALL RIGHTS RESERVED 



An 
Official 
Journal 

of 

INTERBOR 
***** 

VOLUME 25 
NUMBER 4 
DECEMBER 1971 

Orthotics and Prosthet ics : 
The Orthopedic and Pros­
thetic Appliance Journal is 
issued in March, June, Sep­
tember and December. Sub­
scription price, payable in 
advance, is $6.50 a year in 
the Western Hemisphere rate 
elsewhere is $7.50 a year. 
Publication does not consti­
tute official endorsement of 
opinions presented in articles. 
The Journal is the official 
organ of its publisher, The 
American Orthotic and Pros­
thetic Associat ion. All cor­
respondence should be ad­
dressed to : Editor: Ortho­
tics and Prosthet ics , 1440 N 
St., N.W. , Washington, D.C. 
20005, Telephone, Area Code 
202, 234-8400. 

second class postage paid 
at Washington, D.C. and at 
additional mail ing offices 

orthotics 
and 

prosthetics 
THE JOURNAL OF THE 
ORTHOTIC AND PROSTHETIC PROFESSION 

Contents 

1 The Orthopaedic Craft of the 
Federal Republic of Germany 
Helmut Ginko, O.M. 
Translation by Siegfried W. Paul 

8 Research Efforts in Improved 
Prosthetic Skin for Prostheses 
Maurice A. LeBlanc, M.E., CP. 

13 Engineering Principles and Fabrication 
Techniques for the Scott-Craig 
Long Leg Brace for Paraplegics 
Bruce A. Scott, C.P.O. 

19 A Single-Bar Above-Knee 
Orthosis 
Robert O. Nitschke, C.P.O. 

25 A Patellar-Tendon-Bearing 
Socket with a Detachable 
Medial Brim 
Carlton Fillauer, C.P.O. 

orthotics and prosthetics 

% 



SOUTHERN PROSTHETIC SUPPLY CO. 
Post Office Box 7 4 4 3 

Phone Trinity 5 - 0 0 6 6 

9 4 7 Juniper Street, N.E. , A t lanta 9 , G a . 

Complete Line In Stock 
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You have to see it to believe it! 

Custom Fit Your Patient 
With A n y One of the 5 Style Braces 

IN M I N U T E S 

KNIGHT TAYLOR 
any combination of bands 

WILCOX 

KNIGHT-TAYLOR 
combination 

WILCOX-TAYLOR 
combination pat. pend. 

All made possible with the use of 
P R E F A B R I C A T E D P A R T S 

Assembled in your own shop, to your patients measurements 
No special tools required • All parts are interchangeable 

Individually packaged • Completely washable • Well padded 
No metal touches the body • 3 style pelvic 2 style thoracic 

f\AJe ^JJai/e (Conquered tlie ^QmpoAiibiiity. 
For more information write direct to the manufacturer 

FIWAY MANUFACTURING CO. 
(A Division of Florida Brace Co.) 

516 S. Howard Ave. Tampa, Florida 33606 
All fitters must be trained on the assembly procedure 
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Spinal appliances are our only 
product. They're sold only through 

ethical dispensing orthotists. So 
we try to make each of our collars and 

braces the best of its kind - like 
our new Two-Post Cervical Brace -

for maximum acceptance by your 
doctors and patients. And we 

back them up with service to you. 
Service like 24-hour delivery of 

prescription braces anywhere 
in the country. Plus a price 

' \ structure that can make 
our service your most 

profitable way to fill spinal 
appliance prescriptions. 
For more information, 

write P. O. Box 1299, 
Winter Park, Florida 32789. 

Florida Brace Corporation 
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S U P P L I E R S T O 

PROSTHETIC & ORTHOTIC FACILITIES 
THE SOURCE FOR ALL YOUR SHOP NEEDS 

STUMP S O C K S - B R A C E S - C O R S E T S 
H O S I E R Y - T R A C T I O N E Q U I P M E N T 

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

A B R A S I V E S - B U C K L E S - R I V E T S - V E L C R O 
C H E M I C A L S - P L A S T I C S - P L A S T E R 

T O O L S - F O A M S - L E A T H E R - S T O C K I N E T T E 
W E B B I N G - W O O D - F A B R I C S 

C O M F O R T A I D S 

AMPU-TALC 

AMP-AID 

STUMP-SPRAY 

AMPU-BALM 

MARATHON 

SE' SALVE 

FREE DROP FRENCH 
LOCK > ' LOCK LOCK • 

US. MFG. STAINLESS STEEL JOINTS 

ORTHOPLAST 

ISOPRENE SPLINTS 

MANNEQUIN FINISH 

FOR ARTIFICIAL LIMBS 
FIVE COLORS TO CHOOSE 

FROM 

P A R T S 

F O R 

B E C K E R 

T O R S I O N 

S P L I N T S 

U.S . MANUFACTURING CO. 

A/K & B/K Postsurgical Pylons 

F I N E S T W O O L 

S T U M P S O C K S 

S O F T 

D U R A B L E 

C O M F O R T A B L E 

K N I T - R I T E , I N C . 

1121 GRAND AVENUE • KANSAS CITV, MISSOURI 64106 
PHONE: 816-221-0206 
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Model No. 904 
Brace crtst crosses In the bach, and 
a webbing strap wiin a BucKle 
anchors (ha front. It has multiple 
uses. I. e.. use only one side or 
Incorporate wllh a dorsal extension 
brace. 

Model wearing 

No. 947WP 

Model No. 947WP 

Lumbar (lection brace tot control flection ot lumbar. 
Available either In white leather or plastic lor men or woman. 
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Uptight orthopedic 
appliances 
If your Truform orthopedic appliances are uptight, you won't be* 
These items are available in stock size ranges sufficiently wide that 
Ho difficulty will be encountered in finding an item that will fit perfectly. 

Model No. 962 
ChalMsack Drat a. with fun consul 
front, has no real equal lor low-each 
disorders. The brace's metal frame-
-work of lour-upnghitj and- two 
norizorttai bands rum tremendous 
ftialton potential 

Modal Mo. 762 
Coqh-Up Wrist Splint is capable of 
delivering support to Immobilize the 
wrist area, tt <s made of son yet 
durable leather and comes In six 
size*, either left or right No 771 is 
exactly the seme but the mete rial 
is heavy canvsta. 

Model No. 9971 -B 
Hinged Knar Cap is now offered with 
/o'C'o las (dors, The cap's unique 
ealuic k* that the application end 
Adjustment are greatly simplified by 
ihe wide Vetcro slraps thai close the 
ippliarice. The circular cutoul over 
he knee eliminates Irritating pressure 
n the back, and the cap comes wilh 
artitoge pods which may be 
.cmnved It desired. 

Model No. 975 
Cervical Collar is called a universal 
collar because Its two parts, |olned 
together by means of Veicro closures 
can be individually set In so many 
diiterant positions that a collar ot 
almost any shape or dimension can 
be made on the spot 

Model No. 1501 
Economy Model Head Hotter Home 
Traction Kit comes equipped with 
1502 head halter and notched 
spreader bar. over-door Iroction 
hanger 099 complete with pulley, 
water weight bag 3960-S and a 
section ol rope. Kit also available 
with 70 lb. water beg. if specified 

Write: Truform Anatomical Supports, sold only by Ethical Appliance Dealers. 

TRUFORM RED BOOK 
A complete catalog Illustrating the entire Trutorm line. 

anatomical supports 
3960 Rosslyn Drive • Cincinnati, Ohio 45209 
New York • San Francisco 
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c 
READY TO FIT HAND, WRIST AND FINGER BRACES, 
CERVICAL BRACES, TRAINING AIDS AND SPECIAL 
APPLIANCES - PLUS A COMPLETE LINE OF SPINAL 
AND LEG BRACES CUSTOM MANUFACTURED TO 
YOUR MEASUREMENTS. 
COMPLETE CATALOG AVAILABLE ON REQUEST 

C. D. D E N I S O N O R T H O P E D I C APPLIANCE C O R P . 

2 2 0 W . 28th Street - Baltimore, Md. 21211J 
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The angles of the plate maintain leg rotation whether the child sleeps 
on its back, either side or prone. 

Another new 
angle in the 
combined 
treatment of 
mild foot, leg 
and/or hip 
abnormalities. 
Now, in addition to our 
Roto-Sleeper Surg ica l 
shoe, Sabel introduces a 
pre-walker outflare shoe, 
attached to an extended 
plate with the angles of a 
tetragon to be used in mild 
cases of abnormalities. 

Now, the physician can 
take action in doubtful 
cases instead of "wait and 
see." 

Sizes Narrow 000 to 4, full sizes only 
Order from your Sabel franchisee! dealer. 

EXTERNAL 
ROTATION 

INTERNAL 
ROTATION 

MATLES ROTO SLEEPER 

S A B E L ' S 

SABEL DIVISION 
The Green Shoe Manufacturing Co. 
makers of Stride Rite Shoes 
For i n f o r m a t i o n w r i t e : 
E J S a b e l C o B e n s o n - E a s t B o x 6 4 4 J e n k i n t o w n Pa 1 9 0 * 6 



THESE TOO ( 2 ) 
WILL BE IMITATED 

1. R U H R S T E R N ELASTIK PLASTER B A N D A G E 

Sizes 3, 4 and 5 inch. Edges are finished to provide 
neater appearance. N O T stretched therefore handles 
easier. Fillauer — first with elastik plaster. 

N E W Low P R O F I L E D E T A C H A B L E DENIS 
B R O W N E N I G H T SPLINT 

Free, exclusive locking wrench and 
protractor. Offset Bar permits child 
to stand without danger. Lengths 
4 to 36 inches. Fillauer — first with 
this new detachable splint. 

Surgical Supplies, Inc. 
Box1678 

Established 1914 Chattanooga, Tenn. 
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M A D E T O O R D E R 

Special Orthopedic Shoes 
A N Y T Y P E — A N Y STYLE 

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

WE SPECIALIZE IN EXTREME CASES. 

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

R O B E R T O . P O R Z E L T 
3457 LINCOLN A V E N U E • CHICAGO 1 3 , ILLINOIS 

Telephone: BI 8-0343 

C.N .WATERHOUSECO. 
EST 1879 

146 Summer Street • Boston, Massachusetts 0 2 1 1 0 • 6 1 7 / 5 4 2 - 4 1 1 2 
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Al l Y o u r Needs For 

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 A N C E S 

S U P P L I E S 

Under One Roof 

Coutils • Moleskins ° Brocades ° Elastics 
Non-Elastics ° Nylon Lacings ° Buckles 
Tools ' Air Foam ° Steels ° Vibretta 

Now 

L E A T H E R * V E L C R O 
New concept in fastening 

distributed to the 
Orthopedic and Prosthetic Professions 

by 

L. Laufer & Co. 
50 West 29th Street • New York 1, N.Y. 

" B e x J c f i / U ADJUSTABLE 
HYPEREXTENSION 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-lateral worm gear 
traction bands 

• Plastic water resist­
ant pad covers 

• Constructed of 24 ST 
aluminum 

1776 South Woodward • Birmingham. Michigan 

MANUFACTURERS OF PRECISION-MADE BRACE PARTS 

BECKER ORTHOPEDIC APPLIANCE COMPANY 2 4 H O U F S e r v , c e 

MODEL 
L-25 
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P 0 S T - S U R 6 I C A I S U P P L I E S 

ABOVE-KNEE SUSPENSION CORSET 
Heavy canvas belt with suspension and 
shoulder straps used to suspend above-knee 
cast in the immediate post surgical routine 
May be used as right or left, with full felt 
apron Small, medium and large sizes. 

Small 27" to 32" circumference 
Medium 31" to 39" circumference 

Large 40" to 46" circumference 

BELOW KNEE 
SUSPENSION BELT 
(LEFT AND RIGHT) 
Light weight webbing waist 
belt, with elastic suspension 
strap, and cast attachment 
strap with buckle. 

No 2T-480 
ABOVE-KNEE CASTING FIXTURE 
(LEFT AND RIGHT) 
Light weight plastic casting fixture for 
above knee amputations features an 
adjustable anterior-posterior 
dimension, flexible plastic "SCARPA'S" 
plastic posterior and medial contoured 
brim and extension. 

ABOVE-KNEE SUSPENSION CABLES 

Heavy duty cables in housing with 
strap attachment hangers on each 
end of cable. To be used with 
the above knee suspension 
corset to provide controlled 
suspension of the cast 

Short cable 20" 
Long cable 24" 

No 2L-245 
ADJUSTABLE B/K 
PROSTHETIC UNIT 
Supplied with anterior 
and posterior tilt ad­
justments and quick 
disconnect Tubing cut 
to length at time of 
fitting 

No 2L-241 
ADJUSTABLE A/K 
PROSTHETIC UNIT 
Features all the align­
ment adjustability of 
the B/K, plus selective 
manual knee lock and 
adjustable knee fric­
tions 

SPLIT 
QUADRILATERAL 

SOCKETS 

RUHRSTERN ELASTIC 
PLASTER BANDAGE 

3", 4", 5" Widths 

STUMP SOCKS 
(SPANDEX) 
Especially woven for 
immediate P/S pros­
theses Rolled top to 
toe for ease of sppli 
cation 

Top 
Len. Width 

5" 
5" 
6" 

14" 

Toe 
Width 
3Vi" 

BELOW-KNEE 
FELT PADS 
Felt pads for relief 
of pressure-sensitive 
areas in immediate 
post-surgical casting of 
B/K stumps, In sets ol 
three: 
1 Pre patella pad 
2 Medial tibial crest 
3. Lateral tibial crest 

PEL SUPPLY COMPANY 
4*23 DETROIT AVE., UEVEIAND, OHIO 44102 —PHONE: 116-651-7791 

PAUl E. LEIMKUEHLER, PRESIDENT 
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action 
splints! 

"Lively" lightweight correctors for 
digital and wrist weaknesses and 

arthritic conditions. Each splint easily 
adjusted to fit any patient. Just four 1 

of a full line of seventeen cosmetically 
;md medically acceptable "lively" 

BBj^fflrsana braces. Made for today's 
active patient, and made only 

by S. H. Camp and Company, 
Jackson, Michigan 49204. 
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A NEW START 

This is the December, 1971 issue 
of the quarterly journal of the 
orthotic-prosthetic profession. 

It has been published late for a 
reason. 

An intensive evaluation of the 
entire situation involving OR­
THOTICS A N D PROSTHETICS 
has been underway, and a number 
of changes have been made in its 
set up. Their goal is to make this 
publication a truly worthwhile ve­
hicle for the service of the profes­
sion. 

The Association will continue as 
publisher and the National Office 
will continue to manage the produc­
tion end of the journal activity. 
However, full responsibility for the 
editorial content has been turned 
over to the American Academy of 
Orthotists and Prosthetists. It will 
be the latter's function to stimulate 
certified practitioners to prepare 
useful articles. 

Mr. Bert R. Titus, C.P.O., Duke 
University Medical School, and Mr. 
A. Bennett Wilson, Jr., Executive 
Director, Committee on Prosthetic 
Research and Development, Na­
tional Research Council, will serve 

as Editor and Technical Editor tem­
porarily. 

A number of new policies re­
lating to content will be introduced 
over the next few issues. They are 
based on these fundamental con­
cepts: 

1. Since O R T H O T I C S A N D 
PROSTHETICS is the only com­
prehensive journal in the field, it 
should be truly useful to the prac­
titioners and facilities composing 
the practice. This means that 
they must take on the obligation 
of preparing articles that will 
benefit their colleagues, if the 
journal is to survive. 

2. Anyone's article will be con­
sidered, provided it relates to 
orthotics and prosthetics and is 
co-authored by an orthotist or 
prosthetist. 
The over-all goal is to make this 

journal an effective medium for the 
benefit of every subscriber. Whether 
that goal is met will depend on 
whether each practitioner has 
enough interest in his profession 
and its publication to contribute 
articles. 

It 's that simple. 



The Orthopaedic Craft of the 

Federal Republic of Germany* 
by Helmut Ginko,** O.M. 

Translation by Siegfried W. Paul,*** C.P.O. 

Note of the Translator: 

Many of the terms referred to by 
the author are either not known in 
this country or have a different 
meaning. A mechanic, for example, 
has professional status in Europe 
and is recognized as such. The vo­
cations of Orthopedic Merhanic 
and Bandagist are separate entities 

during the apprenticeship and jour­
neyman's years. However, they be­
come equally qualified professionals 
once the Master's examination has 
been passed. They are then referred 
to as Orthopaedic Technician, or as 
in Switzerland, Orthopaedist. The 
terms Craft and Craftsman are still 
status symbols in Europe. 

Mr. President, Ladies, and Gentle­
men: 

First of all, I would like to thank 
you in the name of the members of 
the German Travel Group for the 
hearty reception you have extended 
to us. 

* Translation of address given at the 
National Assembly, American Or­
thotic and Prosthetic Association, 
Las Vegas, Nevada, Nov. 2, 1971. 

** President of the German Prosthetic 
and Orthotic Association. 

*** Director, Orthotic and Prosthetic 
Department, Newington Children's 
Hospital. 



I would like to thank one and all 
who helped, through their time and 
efforts, to make this journey a suc­
cess. In particular, I would like to 
mention Mr. Paul and his wife, 
Betty, who traveled with us from 
New York. 

I had the pleasure of becoming 
acquainted with your President, Mr. 
Snelson, when he was in Bonn in 
attendance of our Assembly. I t was 
his wish that I, at this Assembly, 
should talk about professional or­
ganization and the situation of the 
Orthopedic Mechanic and Banda-
gist Crafts in the federal republic 
of Germany. I accept this oppor­
tunity with appreciation and would 
like to title my paper: "The Ortho­
paedic Craft of the Federal Repub­
lic of Germany." 

In order to understand the posi­
tion of us within our society and 
to understand the structure of our 
Organization, it will be necessary to 
look for a moment at the develop­
ment of the German crafts. 

Today's modern German orga­
nization of crafts had its origin 
within the foundation of guilds. The 
oldest historic document known to 
us comes from a guild in Worms-
at-the-Rhine and dates back to 
1106. It was around 1260 when 
nearly all of the crafts had been or­
ganized in guilds. Creation of 
guilds resulted in full acknowledg­
ment of individual crafts as entities. 
Other occupations were able to con­
centrate on their vocation without 
having to bother with the fabrication 
of the tools used by them. 

The concentration of efforts by 
the craftsman within his craft re­
sulted not only in outstanding skills, 

but also in extensive, far-reaching 
moral development. 

Besides being economically and 
politically important, the guilds also 
represented religious, moral, and 
social organizations. Each had a 
saint, and the churches made avail­
able special altars. Brothers of a 
guild would consider it an obliga­
tion to practice brotherly love. 

It was not easy to obtain mem­
bership in a guild. The applicant not 
only had to to submit proof of his 
skills, but had to reveal his social 
and family history, as well. 

This period—from about 1100-
1580—was considered the climax 
of the German crafts. Deteriora­
tion of the guilds resulted in weak­
ening of customs, and the power of 
the crafts suffered severe damage. 

Wars and discord within the 
country furthered the complete 
paralysis of the political and eco­
nomical influence of the crafts. In 
spite of this, some of the old prac­
tices survived and should, even to­
day, not necessarily be judged ne­
gatively. 

This, Ladies and Gentlemen, is 
a brief history of the origin of the 
organized crafts of Germany in gen­
eral. 

The Orthopeadic Mechanic of 
our country can also look back on a 
long tradition. It was in Berlin in 
1656 when the first guild of our 
craft was founded. This means that 
this vocation of our country has 
been organized for over 300 years. 
Today, there are 125 crafts in the 
federal republic of Germany which 
enjoy the protection of the laws. 

Also, the organizational structure 
of the crafts meets the requirements 



of modern society and its economy. 
The guilds are the smallest seg­

ment of the crafts' organizational 
structure. They are public institu­
tions, anchored within the laws 
written for the crafts. Today, guilds 
can be compared with organizations 
of the middle ages. However, their 
influence and power cannot be com­
pared even though they play a con­
siderable, if not a deciding, role in 
the economy of individual com­
panies. We shall hear more about 
this later on. 

The guilds, as smallest and low­
est group of the strict craft orga­
nization, is the basis for two separ­
ate directions of the crafts' orga­
nizational structure. 

One direction is representation of 
the craft as an entity and is orga­
nized as follows: Local craft as­
sociations, craft chambers, regional 
chambers of craft, the federal cham­
ber of craft and the Central Associa­
tion of German Crafts. The other 
direction is the vocational classifi­
cation. Local guilds are organized 
in state guilds and they compose the 
national organization, the Federal 
Guild Association. This organiza­
tion is the highest representation of 
a vocation within the crafts. 

The guilds have to admit t o mem­
bership anyone that is listed in the 
Scroll of the craft, which is a regis­
try kept by the Chamber of Crafts 
listing all persons who own and 
operate facilities practicing a craft. 
The Master Title is mandatory for 
listing in the Scroll. Having passed 
the master examination, an exami­
nee has proven that he is capable 
of managing a business indepen­
dently and that he is masterly pro­

ficient in his craft. He also is 
granted permission to train appren­
tices providing that he is older than 
24 years of age. 

You are probably interested in 
the various responsibilities of indi­
vidual organizations of the crafts. 

First, let us discuss the Guild. 
Guilds are obligated to further the 
professional image and the espirit 
de corps; to support good profes­
sional relations between Master, 
Journeyman, and Apprentice; to 
supervise the education and train­
ing of apprentices according to the 
guidelines of the Chamber of Crafts; 
to hold Journeymen's examinations 
with authorization of the Chamber, 
and appoint a Board of Examiners 
for this purpose; to further the 
knowledge of master and journey­
man, and to establish or support 
schools for such a purpose; to func­
tion within the Administration of 
Professional Schools according to 
the provisions of local laws and 
regulations; to further cooperation 
to government or other agencies; 
within the Craft, and to render bi­
partisan evaluation and information 
to support other Craft organizations 
and establishments in their efforts. 

The Guild should create and set 
forth media designed to improve 
the effectiveness of facility opera­
tion; function as non-partisan ad­
visor to agencies for the awarding 
of contracts and services; and pro­
vide support to the publications of 
the craft. The Guild can create a 
committee for grievances between 
employers and apprentices; make 
contracts for pay scales as long as 
such a contract was not made by 
the Association; create foundations 



for support of their members in 
case of illness, death, inability to 
work, or other needs; function as 
Intermediary in case of grievances 
between members and financing 
agencies. 

The Guild can also conduct any 
other business for the betterment of 
common industrial interests of its 
members. 

The establishing of insurance 
plans or foundations can only be 
in accordance with the specific fed­
eral regulations. 

As you can see, Ladies and Gen­
tlemen, even such a small group 
like a Guild has to meet a multitude 
of obligations. Leadership of a 
guild is provided by an "Obermeister" who is supported by a board of 
Directors. The "Obermeister," the 
Board, and all of the committees 
are elected every three years. 

Individuals can run for reelection. 
I, myself, have led the Orthopedic 
Mechanics and Band agist Guild of 
Duesseldorf for eleven years now 
and have members on the Board 
who have been in office for 20 
years. 

It is understood that the respon­
sibilities mentioned can only be 
tackled if the elected individual has 
the common interest at heart. A 
prerequisite, of course, is that their 
business is well-founded and with­
out financial difficulties. 

The next organization to be dis­
cussed is the District Association 
of Crafts. The responsibility at this 
level is representation of the inter­
ests of the facility owners and the 
overall interests of the guilds within 
their district; support of the guilds 
in their efforts and to create medias 

for the representation and advance­
ment of the social interest of the 
guild members; giving to agencies 
advice, suggestion, and information 
pertaining to the independent facili­
ty owner; and conduct of the busi­
ness of a guild when requested. The 
District Craft Association will also 
assist those members of a guild not 
having their place of business lo­
cated within the district. Members 
of a district craft association are 
the guilds of all of the crafts within 
a district. 

The next level of organization is 
the Chamber of Crafts. The respon­
sibility at this level is to further the 
interest of the crafts; to equalize 
interests of individual groups and 
their organizations; to support the 
government agencies with advice 
and recommendations pertaining to 
demands of the craft and to give 
testimony about the status of the 
craft; to keep the scroll of the crafts, 
to regulate the education and train­
ing of apprentices, to issue guide­
lines for this purpose, and to su­
pervise their application; to keep an 
apprentice Scroll; to issue rules for 
the Journeymen's examination for 
all of the crafts, and to create 
Boards of Examiners to conduct 
such examinations; to issue rules for 
the Master examinations; to assist 
local guilds in educational efforts 
in furthering the technical and busi­
ness administartive knowledge of 
master and journeymen, and to 
maintain an agency for this purpose; 
to provide experts for the evalua­
tion of quality, service, and fee 
structures; to further economical in­
terests of the craft designed to sup­
port organizations created for the 



crafts; to create Review Boards to 
settle grievances between facility 
owners (sellers) and their clients; 
to issue certificates of origin for 
products manufactured by the craft; 
to supervise guilds and district 
craft associations; to make available 
support for craftsmen and journey­
men in need; to govern educational 
programs and examinations of ap­
prentices employed by a craftsman 
but not enrolled in the particular 
craft of the employer. (This is 
done with permission of industry 
and the chambers of trade. The 
Chamber should be contacted for 
all matters pertaining to important 
issues of the craft.) 

The regional and national craft 
conferences assemble only every 
three years. 

We would now like to discuss 
the most important organization: 
the Central Association of German 
Crafts. All of the channels of our 
vocations lead to this organization 
which represents the interests of the 
crafts in both internal and external 
affairs. Its responsibilities are of 
global nature. 

Our vocation, namely the Ortho­
pedic Mechanic and Bandagist Craft, 
rests also in the lap of this strict 
organization. I can say that we are 
most comfortable in this company. 
Anyone in the Federal Republic of 
Germany who wishes to manufactrue orthopedic appliances or de­
sires to measure or fit the human 
body, must meet specific prere­
quisites. 

He must have been trained as an 
Orthopedic Mechanic or Bandagist. 
His education is an apprenticeship 
conducted by a qualified master. 

The Trainee must attend a profes­
sional school while he is in training, 
where he receives the fundamental 
and theoretical education needed 
for the manufacture of orthopedic 
appliances. Subjects included are 
material science, arithmetic, ana­
tomy, pathology, and physiology. 
In addition, there are business ad­
ministration, civics, and all of the 
subjects necessary in molding a 
good crafstman. The manual train­
ing course is carried out by the 
employing facility, and is governed 
by plans issued and regulated by 
the Chamber of Crafts. 

The Guilds conduct additional in­
structional courses placing great em­
phasis on techniques which are not 
covered by the training facility. 

The Orthopedic Mechanic must 
serve an apprenticeship of three-
and-a-half years and the Bandagist 
three years. A Journeyman's ex­
amination is given at the end of this 
period of training. Excellence of 
performance can result in shorten­
ing of the time required. 

Successful completion of this ex­
amination entitles the individual to 
work as a Journey Craftsman, but 
he is still not entitled to fit ap­
pliances to patients without super­
vision. 

He must have passed the Masters' 
Examination in order to open a 
business of his own. Prerequisite 
for this examnation is uninterrupted 
employment as Journeyman in a 
qualified facility. Two Masterpieces 
(Meisterstuecke) have to be fabri­
cated besides a work sample which 
has to made under observation of 
the examiners. 

As a rule, a prothesis and an or-



thosis must be fabricated, and the 
appliances must be worn by the 
patient at the time of the examina­
tion by the Board. The theoretical 
part of the examination covers all 
segments related to our work in 
anatomy, physiology, pathology, 
material science, and those of or­
thopedic technical interest in gen­
eral. Business administration, book­
keeping, taxes, banking, and all of 
the other fundamentals for the ef­
fective operation of a facility are 
also tested. 

Lately, the instruction of training 
supervisors was added as an addi­
tional examination subject. Testing 
in this area demonstrates qualifica­
tion for the Trainee Programs. Any­
one who has passed the difficult 
stages of his professional career 
can say that he is well able to evalu­
ate therapeutic requirements, at least 
for orthopedic problems, and render 
the necessary service. 

Only now, Ladies and Gentle­
men, is the craftsman able to open 
his own facility after being listed 
in the Scroll of Crafts. He will now 
become a member of the guild and 
will from now on have his position 
within the professional society. The 
time scheduled makes it necessary 
for my statements to be only sketchy 
—highlighting our organizational 
structure. However, please permit 
me to speak briefly about the or­
thopedic technical care in the Fed­
eral Republic of Germany in gen­
eral. 

Almost all of the cost for ortho­
pedic appliances, regardless of type, 
are financed by some carrier. Only 
on a rare occasion will a private 
patient request service. The result 

is that the fee schedules and carry-
out procedures have to be ar­
ranged with insurance companies, 
Welfare Agencies, Workmen's Com­
pensation groups, the Veterans Ad­
ministration, and other agencies. 

These responsibilities are handled 
by the Guilds, to the greatest extent 
by the federal association. And here 
it is where sound organizational 
structure becomes evident. Here, we 
learn that the rewards for our work 
can only be as good as our repre­
sentation. Earlier, I discussed the 
organizational direction of the craft 
in general. I do not want to fail 
to mention the other direction— 
namely the vocational direction. 

There are 18 guilds of our pro­
fession in Germany. All of the 
guilds are organized in the National 
Association and represent a single 
visit. The guidelines, political dis­
cussions, and related questions are 
decided by the President. The 
Board of Directors acts in an ad­
visory capacity and will assist in 
the making of decisions. The Presi­
dent and Board of Directors are 
elected by a delegation from the in­
dividual guilds for a period of three 
years. The election is based on 
democratic principles. Reelection is 
permissable. 

The nature of our vocation places 
the National Association in a posi­
tion where this organization plays 
a key role in the economical life of 
every self-employed orthopedic 
craftsman. 

This organization negotiates and 
signs Union contracts, calculates 
and controls fee schedules for or­
thopedic appliances and makes ser­
vice contracts with the government 



and other cost carriers. Its tasks 
are reaching even further. The Na­
tional Association conducted the 
affairs of the Frankfurt Professional 
School until 1970. Foundation of 
a support organization for this 
school eased the problems of main­
taining this school. The professional 
journal, "Orthopaedic-Technik" is 
also published by this organization. 
Experienced and industrious co­
workers are required in order to 
represent the interests of the entire 
vocation. 

At present, we are staffed with 
two Executive Directors, Dr. Lamers and Mr. Schuette, and four sec­
retaries. A part-time employee is 
in charge of mail service and dupli­
cating. 

Ladies and Gentlemen, I hope 
that my report gave you some un­

derstanding of the organizational 
structure of the German crafts. It 
has been only through our belong­
ing to the German craft organiza­
tion that we were able to continue 
our free and independent profes­
sional status. 

We support any possible coopera­
tion with the medical profession 
and with medical sciences. How­
ever, we refuse to be classified as a 
paramedical vocation or even as 
" H I L F S B E R U F . " 

I would like to thank you for 
your patience in listening to my pre­
sentation. I believe that I can speak 
for 1,200 independent orthopedic 
craftsmen of the Federal Republic 
of Germany and the 5,000 em­
ployees when I express our best 
wishes for a most successful as­
sembly to you. 



Research Efforts in Improved 
Prosthetic Skin for Prostheses 

Maurice A. LeBlanc,* M.E., C.P. 

At the Conference on Cosmesis 
and Modular Limb Prostheses (1 ) 
on March 3-7, 1971, sponsored 
by the Committee on Prosthetics 
Research and Development of the 
National Academy of Sciences, it 
was agreed that modular, endoskeletal prostheses offer definite advan­
tages over conventional crustacean 
prostheses in many ways, but the 
lack of a practical method of pro­
viding a good cosmetic finish has 
kept the idea from being accepted 
widely. 

To investigate this matter further, 
an. Ad Hoc Committee on Cosmesis 
for Endoskeletal Prostheses was ap­
pointed and the following people 
met in Annapolis, Maryland on July 
19-20, 1971: 

Fred Leonard, Chairman 
Cecil Benton 
Mary Dorsch 
Hector W. Kay 
Kenneth C. Kingsley 
Maurice A. LeBlanc 
Alvin L. Muilenburg 
Thomas Pirrello 
William F. Sauter 
A. Bennett Wilson, Jr. 

At this meeting tentative speci­
fications for a material suitable for 

* Staff Engineer, Committee on Pros­
thetics Research and Development, 
National Academy of Sciences, Wash­
ington, D.C. 20418. 



prosthetic skin were drafted, and 
plans were outlined to recruit the 
assistance of appropriate chemical 
companies in developing it. 

Tenative specifications, a brief 
description of the problem, and 
samples of PVC gloves have been 
discussed and given to about a 
dozen companies. The assistance 
given to this project by Dr. Leonard 
and the Army Medical Biomechanical Research Laboratory is greatly 
appreciated. 

It is hoped that one of the chem­
ical companies contacted will be­
come interested in the problem and 
develop a superior prosthetic skin 
covering for endoskeletal limb pros­
theses. If this can be done, both 
the amputee and the clinician will 
be happier. 

The memorandum addressed to 
organizations that may be interested 
in working on this problem and the 
tentative specifications follow this 
report as Appendixes A and B, re­
spectively. 

APPENDIX A 

October 18 , 1971 

Memorandum 

From: Committee on Prosthetics 
Research and Development 

Subject: Research in Prosthetic Skin 
for Endoskeletal Prosthesis 

Cosmetic gloves and leg covers 
for artificial limbs are presently 
made of polyvinyl chloride. This 
material has been used for many 
years, and while it is satisfactory in 
many respects, it has the disadvan­
tages that it stains easily, discolors 
in sunlight, and lacks sufficient elas­
ticity. 

Efforts to Date 

The Army Medical Biomechanical 
Research Laboratory at Walter 
Reed Medical Center, under the 
guiding influence of Dr. Fred Leon­
ard, has pioneered the research to 
date on the prosthetic skin material 
for artificial limbs. This work has 
centered around polyvinylchloride 
with different stabilizers and plasticizers as well as plasticizer-free, in­
herently flexible elastomers. To date 
no satisfactory material has been 
found. It is time to explore other 
materials, and to undertake basic 
research, if necessary, to develop a 
more ideal product. 

Until now, our efforts have been 
"in-house" within the prosthetics 
field. At this point we feel we need 
to go out-of-house because our own 
manpower and technology are in­
adequate for the task. 

State of the Art 

Current limb prostheses are exoskeletal in construction; they are 
made of rigid, laminated plastic 
shells integrated with metal joints. 
We are trying to replace these with 
newly developed endoskeletal pros­
theses, which have an internal skele­
tal structure covered with a soft 
foam and skin in an anatomical 
manner. These new prostheses are 
more acceptable to patients because 
they are soft and look more cos­
metic in appearance with the me­
chanical parts covered. 

We have the necessary compo­
nents for the new endoskeletal pros­
theses, except for an acceptable 
prosthetic skin covering. This is the 
crucial link for the whole system 
and is where we need help. 



Amputee Population 

There are about 300,000 ampu­
tees in the United States. Of this 
number, aproximately 32 per cent 
are upper-limb losses. 

Our Proposal 

Until now, we have been unable 
to interest major chemical compa­
nies in working on the prosthetic 
skin problem understandably be­
cause the commercial market is 
small. This project has become in­
creasingly important, however, and 
we would like to solicit the assis­
tance of chemical companies or 
other capable research facilities to 
undertake this work by supporting 
it with federal government funds 
available through this office. 

A copy of the tentative specifica­
tions for the prosthetic skin, a 
sample of polyvinyl chloride cos­
metic glove now in use, and other 
information are available for further 
study. 

APPENDIX B 

October 18, 1971 

TENTATIVE SPECIFICATIONS 
FOR PROSTHETIC SKIN FOR 

ENDOSKELETAL LIMB 
PROSTHESES 

Ad Hoc Committee on Cosmesis 
for Endoskeletal Prostheses 

Committee on Prosthetics Research 
and Development 

National Research Council-National 
Academy of Sciences 

I. SCOPE 

These specifications are for a ma­
terial to be used as the outer cover 
of an endoskeletal artificial limb, 
i.e., to serve as the artificial skin. 

(An endoskeletal artificial limb is 
comprised of the prosthetic skeleton 
— a metal tube and joints, the pros­
thetic soft tissue—a flexible plastic 
foam, and the prosthetic skin.) 

II . R E F E R E N C E DOCUMENTS 

A. "Tentative Specifications — 
Glove, Cosmetic, Adult-Size—for 
Use with Mechanical Hand for U p ­
per Extremity Amputees," VAPSAS Specification N O . U58-2T, 
December 3 1 , 1958. 

B. Report of the C P R D Confer­
ence on Cosmesis and Modular 
Limb Prostheses held on March 3-7, 
1971. 

C. Various ASTM Standard 
Tests. 

III . R E Q U I R E M E N T S 

A. Appearance 

1. The material shall be capable 
of being formed to exhibit: 

a. Realistic texture and appear­
ance of human skin. 

b. N o evidence of mold-parting 
lines or other unnatural areas such 
as bubbles, flaws, nicks, and cuts. 

2. The material shall be translu­
cent and capable of being colored 
by incorporation of colors into it 
and tinted by external application 
of colors. 

3. The colors shall not rub off or 
migrate from their point of applica­
tion. 

B. Mechanical Properties 

1. The ultimate tensile strength 
shall be not less than 5,000 pounds 
per square inch. Refer to test meth­
od ASTM D412-66. 

2. The tensile strength at 100-
per cent elongation shall be no 



greater than 50 pounds per square 
inch. Refer to test method ASTM 
D412-66. 

3. The elongation at break shall 
be not less than 800 per cent. Refer 
to test method ASTM D412-66. 

4. The material shall exhibit a 
knotty-type of tear. The tear resis­
tance shall be not less than 200 
pounds per inch. Refer to test meth­
od ASTM D624-54, Die " C " . 

5. The fatigue life when the ma­
terial is in tension from 0 to 300 
per cent elongation shall be at least 
300,000 cycles without physical 
change. 

6. The material shall have no 
creep for a period of 24 hours un­
der a load equivalent to 5 per cent 
of the ultimate tensile strength. Re­
fer to test method ASTM D674-56 
(1961 ) . 

7. The material shall exhibit re­
sistance to abrasion as specified in 
the test method in Section IV. 

C. Physical Properties 

1. The material shall exhibit only 
slightly visible color change over a 
period of 72 hours under an S-1 
mercury arc lamp. Refer to test 
method ASTM D795-65T, Proce­
dure A. 

2. The resistance to stain shall 
meet the criterion specified in the 
test method in Section IV. 

3. The material shall exhibit a 
permanently dry feel. 

4. The material shall not have 
an offensive odor after preparation 
for use. 

5. When delivered, the material 
shall be nontoxic and non-allergenic 
and shall not cause dermatitis. 

6. The material shall be self-ex­

tinguishing and shall not support 
combustion. Refer to test method 
ASTM D1692-59T. 

D. General 
1. The material shall be capable 

of being formed rapidly, economi­
cally and without shrinkage into 
thin, hollow shapes—such as a hand 
containing all skin details—by low 
pressure casting or dipping tech­
niques. 

2. Exposure to water or recom­
mended cleaning solutions — e.g., 
soaps and detergents, alcohol, ace­
tone, and petroleum hydrocarbons 
—shall not cause whitening or other 
change in color or change in me­
chanical and physical properties 
during the first year of wear. 

3. The material shall not lose 
any of its mechanical or physical 
properties or otherwise deteriorate 
when stored in unsealed cardboard 
cartons at temperatures of — 20 to 
+ 120 deg. F . and ambient humidi­
ties for one year. For example, there 
shall be only slightly visible color 
change and no evidence of exuda­
tion under these circumstances. 

4. The mechanical and physical 
properties shall not change when the 
material is exposed to temperatures 
up to 180 deg. F. for 24 hours. 

5. The material shall be chemi­
cally compatible with materials nor­
mally in contact with it. 

IV. TEST METHODS N O T 
O T H E R W I S E SPECIFIED 

A. Abrasion Resistance Test 
Abrasion resistance shall be de­

termined by placing a piece of the 
material approximately 2 in. by 8 in. 
on a Gardner single-brush washa-ability machine (Gardner Labora-



tory, Inc., Bethesda, Maryland) or 
similar device. The brush assembly 
shall be modified to accommodate 
the abrading material over a slightly 
curved surface with a total weight of 
one pound. The abrading material 
shall be various fabrics of Dacron, 
nylon, wool, and cotton as well as 
the skin material itself. The skin 
material in contact with the abrad­
ing material shall be cycled 10,000 
times with no deleterious effects, 
e.g., tear, holes, or tackiness. 

B. Stain-Resistance Test 

Stain resistance shall be deter­
mined by applying a stain to a 
swatch of the material for a period 
of 24 hours. The stain shall then be 

removed by a recommended clean­
ing solvent. There shall be no visual 
evidence of stain remaining or dis­
coloration of the material. The stain 
shall be any one of which the wearer 
might be expected to encounter dur­
ing a day, e.g., ball-point ink, food, 
carbon paper, etc. 

Note: All tests shall be conducted 
at 75 ± 2 deg. F . and 50 ± 2 
per cent relative humidity unless 
otherwise specified. 

Reference 
1. Committee on Prosthetics Research 

and Development, Cosmesis and 
Modular Limb Prostheses—A Re­
port of a Conference, National 
Academy of Sciences, Washington, 
D.C. 1971. 



Engineering Principles and 

Fabrication Techniques for the 

Scott-Craig Long Leg Brace 

for Paraplegics 
by Bruce A. Scott, C.P.O. 

(Ed. Note: The accompanying 
article was almost completed by 
Bruce Scott, C.P.O., Denver, Colo., 
prior to his death. The introductory 
section describes the circumstances 
of development of The Scott-Craig 
Long Leg Brace for Paraplegics. 

Dr. Harry R. Hahn, a member of 
the developmental team, said in a 
recent letter to the National Office: 

"I am extremely pleased that you 
are planning to publish the article 
and dedicate it to Bruce. He, as you 

undoubtedly well know, was the 
true brains behind the concept of 
the fixed ankle, and to my way of 
chinking it is the most significant 
basic change in lower extremity 
bracing concept since the Germans 
made the first caliper.") 

The engineering principles of the 
Scott-Craig long leg brace can best 
be described by saying that it takes 
advantage of Newton's Third Law 
of Motion—that for every action 
there must be an equal and opposite 



Fig. 1 
A longitudinal plate of spring steel is 
imbedded in the insole. 

Fig. 3 
A wedge-shaped leather soling is in­
stalled to cover the bottom of the re­
inforced stirrup. 

Fig. 2 
View showing installation of the trans­
verse plate and the reinforced stirrup. 

reaction—in that the shoe attach­
ment is designed so that the hip 
joint can be left free and the center 
of gravity of the patient can be used 
to provide control of balance during 
standing. 

The Scott-Craig long leg brace 
was developed by a group at the 
Craig Rehabilitation Center over a 
period of about ten years in an ef­
fort to provide the paraplegic pa­
tient who has a complete neurologcal level above L1 with more func­
tion and comfort than is possible 
with previously known braces ( 1 ) . 

Shortly after his accident, nearly 
every paraplegic patient wants to be 
fitted with orthoses immediately, so 
that he can "walk again." Early fit­

ting provides psychological advan­
tages only when the braces prove to 
be useful; that is 1) when they pro­
vide the necessary stability for bal­
ance without an excess of hardware, 
and 2 ) when they provide ease of 
donning and doffing. With these cri­
teria in mind and with Newton's 
Laws to guide us, we can now try 
to meet these requirements. 

How can the force of a body 
standing upon the floor, when there 
is no neuromuscular function below 
the lesion site, be harnessed in a 
manner so as to keep the body erect 
and balanced? To begin, we con­
struct a firm, broad, flat platform, or 
foundation. 

Fabrication 

The sole of a well constructed 
welt-type shoe is removed so that a 
piece of spring steel, approximately 
1/8 inch by one inch and shaped to 
the contour of the bottom of the 
shoe, can be embedded into the in­
sole. The longitudinal plate should 
extend from the heel to a line one 
inch distal to the metatarsal head 
area (Fig. 1 ) . A full sole of firm 
oak-tanned leather is placed over 
this longitudinal plate, sewn to the 
welt, and nailed to the heel. This 



Fig. 4 
View of the lower portion of the Scott-
Craig Brace. In order to show construc­
tion details more clearly, this picture 
was taken before the anterior tibial 
band was added. 

Fig. 5 
View of the upper portion of the Scott-
Craig Brace. Again the pads have been 
omitted in order to better show con­
struction details. 

arrangement contributes to antero­
posterior stability. 

To provide medio-lateral stability 
to the forepart of the foot, a piece 
of steel approximately 1/8 inch by 
3/4 inch is embedded transversely 
across the entire sole at the metatar­
sal head area, and one rivet is 
placed centrally through the trans­
verse plate, sole, longitudinal plate, 
and insole. To provide additional 
support in both planes, and to pro­
vide for the attachment of the ankle 
joints, a standard "Becker" type 
double Klenzak stirrup with a strut 
added is used (Fig. 2 ) . The strut, 
formed from 1/8 inch by 1/2 inch 
coldrolled steel, is welded to both 
stirrup heads and to the distal shank 
of the stirrup. The modified strut is 
then riveted to the shoe sole. The 
two anterior rivets pass through the 
strut, sole, and insole, but span both 
edges of the longitudinal plate. N o 

holes should be drilled through the 
longitudinal plate in this area, so as 
not to weaken the longitudinal plate 
in its highly stressed area. The mid­
dle and posterior rivets, though, 
pass centrally through the stirrup, 
sole, longitudinal plate, and insole 
(Fig. 2 ) . 

To further establish a flat, rigid 
platform, sole leather is cut and 
formed to fit over the stirrup-strut 
structure from the metatarsal head 
area line one inch from the posterior 
edge of the heel, tapered in such a 
manner as to provide for the neces­
sary heel build-up (Fig. 3 ) . The 
last inch of wedge build-up is made 
of a semifirm foam rubber that acts 
as a cushion at heel strike. The flat 
wedge-type sole provides both 
strength and stability. To finish off 
the sole, a piece of Neolite top sol­
ing, 1/8 inch thick, is glued over the 
entire sole. 



Fig. 6 
The finished brace. 

Fig. 7 
Patient standing in the Scott-Craig 
Brace. 

To provide some flexibility and 
adequate shoe-to-floor friction dur­
ing heel strike and toe push-off, 
double Klenzak ankle joints are 
bolted to the stirrup heads (Fig. 4 ) . 
The customary springs are replaced 
with solid rods so that by simply 
adjusting the cap screws upon the 
rods, the amount of ankle dorsiflexion required for the patient to 
obtain optimum control can be pro­
vided. All four cap screws must be 
secured tightly during each adjust­
ment to eliminate the slightest 
amount of motions about the ankle 
joint. 

The medial and lateral below-
knee uprights are now cut from 1/4 
inch by 5/8 inch 2024 ST4 alumi­
num stock with a 5/8 inch posterior 
offset at the knee joint. The distal 
end of the uprights are riveted to the 
ankle joint and the proximal ends 
riveted to the lower half of the knee 
joints. A pre-tibial, hinged, half 
band consisting of a sturdy gate 
hinge and a piece of 1/8 inch by 1 1/2 

inch 2024 ST4 aluminum stock is 
riveted to the medial upright at a 
position immediately below the 
tibial tubercle (Fig. 5 ) . No pos­
terior cuff is necessary because all 
forces below the knees are applied 
anteriorly. Care must be taken to 
pre-shape the anterior band for re­
lief over the tibial ridge. Two con­
vertible automobile top fasteners are 
riveted to the lateral upright to pro­
vide ease of closure and unlatching 
after the cuff has been applied. The 
anterior tibial band must, of neces­
sity, be shallow in order to keep the 
knee extended, and must be well 
contoured and padded in order to 
avoid excessive skin pressure. The 
above-knee medial and lateral bars 
are cut from 1/4 inch by 5/8 inch 
2024 ST4 aluminum stock, and riv­
eted to the upper section of the 
"Becker" spring loaded, bale-lock 
knee joint. The knee joint is offset 
5/8 inch posteriorly for two reasons: 
1) the forces involved tend to keep 
the knee joint extended, thus allevi-



Fig. 8 
Patient sitting while wearing the Scott-
Craig Brace. Note the effects of the 
offset knee joints. 

ating stress on the locking mecha­
nism, and making it easier to un­
lock, and 2) there are no sharp, 
protruding edges when the knees 
are flexed during sitting, thus, sav­
ing wear and tear on trousers (Fig. 
6). 

The above-knee uprights are 
made shorter than is customary in 
order to allow freedom of hip joint 
hyperextension. In addition, use of 
the "shorter-than-usual" medial up­
right, when upper motor neurologi­
cal involvement is present, lessens 
the possibility of pressure spasticity 
of the adductor longus muscle. 

The proximal-posterior band is 
contoured to provide total contact 
and is more shallow than is custom­
ary. The proximal-posterior band, 
as well as the pretibial-anterior 
band, must be shallow enough so 
that the forces applied by the bands 
will hold the knee in full extension. 
A leather cuff covers the proximal 
posterior band and completely en­

circles the thigh. A one strap ring-
slide, loop-back, Velcro closure is 
used. 

Training 

In a typical case, gait training 
starts approximately seven weeks 
post-injury with a Jewett-type hy­
perextension back brace, Scott-Craig 
long leg braces, and Canadian-type 
crutches. About six weeks later the 
Jewett brace is exchanged for a 
padded Hoke corset. In lower neu­
rological lesions the corset is dis­
continued as soon as possible. The 
physical therapist determines the 
proper amount of dorsiflexion by 
altering the setting of the screws and 
length of the pins in the Klenzak 
ankle joints while the patient is 
standing in parallel bars, a proce­
dure that requires a good deal of pa­
tience. When the proper amount of 
dorsiflexion is found, the patient 
stands relaxed and is able to main­
tain balance without arm support. 
A swing-through gait with Canadi­
an-type crutches is taught as the 
therapist walks behind and pushes 
anteriorly at the hips to insure hip 
hyperextension at heel strike. A 
pelvic band is never required. 

Wheelchair transfers are taught 
immediately. The knee joints are 
locked in extension, and the patient 
is taught to come straight out of the 
chair, with a postero-inferior force 
on each of the crutches, into a bal­
anced, hyperextended stance. Sitting 
down is exactly the reverse, the bale 
locks becoming disengaged upon 
coming in contact with the anterior 
edge of the wheelchair seat. 

When the patient has gained con­
fidence in his ability to "walk" 
alone, training is given for negotia-



tion of all types of terrain, ramps, 
curbs, stairs, etc. under various con­
ditions, and for recovery after a fall. 
Swing-to, side steps, and turns are 
taught also. A four-point gait is 
demonstrated only to show that this 
technique is slow and requires more 
energy than is necessary. 

Because balance is achieved easily 
parallel-bar work is eliminated, and 
gait training and expensive hospital­
ization time are reduced susbtantially. The average time for a typical 
case to "solo" is two weeks, and for 
complete training is four to six 
weeks. In addition the rapid physi­
cal progress is physchologically ben­
eficial to the patient. 

Prescription 

Criteria for prescription are very 
simple. The upper extremities and 
shoulder girdle must be adequate 
for handling crutches, and motiva­
tion on the part of the individual to 
"have-a-go-at-it." The average pa­
tient, during his first six weeks post-
injury, should be on a training frame 
in the gym doing exercises to 
strengthen the upper limbs and is 
usually motivated when he observes 
the progress of other patients who 
are further along in the program. 

A Note of Caution 

The apparent simplicity of the 
brace design must not lead one to 
believe that the fit and force factors 
are equally simple. To obtain appli­
cation of the correct forces every 
step in fabrication must be strictly 
adhered to; otherwise, one must ex­
pect failure in structure, balance, 
mobilization, or combinations there­
of. 

A Note 

A Super-8mm movie of gait train­
ing is available on loan from Craig 
Rehabilitation Hospital, 1599 Ingalls Street, Denver, Colorado 
80214. 
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A Single-Bar Above-Knee 

Orthosis 
Robert O. Nitschke,* C.P.O. 

I would like to present a different 
approach to the design of above-
knee, or "long leg", orthoses. When 
weight-bearing is not necessary, I 
have been using a single-bar ortho­
sis almost exclusively for three 
years. 

The single-bar orthosis (Fig. 1) 
has been fitted successfully to pa­
tients with a variety of diagnoses. 
It is intended to exert slight to mod­
erate forces in order to maintain 
knee stability during standing, and 
to maintain proper alignment of the 
leg during walking. It is contraindicated when large corrective forces 

are necessary for "heavy-duty" ap­
plication and for weight-bearing. 

DESIGN 

The orthosis must be designed to 
meet the specific needs of each pa­
tient. For the orthosis to be made 
so that it will function effectively, 
an understanding of the bio-me­
chanical principles is required. 

A simple experiment demon­
strates that with a load of 150 lbs. 
on metal uprights when the knee 
joint is flexed 7° , a force of 20 lbs. 
is required to prevent the knee from 
buckling. When the knee joint is 
flexed 30° , however, the force re­
quired to prevent the knee from 
buckling is 80 lbs. Therefore, if 

* Rochester Orthopedic Laboratories, 
Rochester, New York. 



Fig. 1 
Posterior view of the above-knee or­
thosis. 

Fig. 2 
Application of forces needed to control 
buckling of the knee. 

the leg can be passively returned to 
near normal alignment, only small 
horizontal forces are required to 
maintain that position, and a single-
bar orthosis can be used. 

The fundamental supporting area 
common in each application is the 
foot. A half-stirrup is attached 
either to the shoe or to a shoe insert. 
The other two supporting areas 
necessary for a three-point force 
system are placed according to each 
individual's needs. 

The single bar, which may be 
of either aluminum or stainless steel, 
runs on the lateral side from the 
ankle joint to a pre-tibial cuff, 
through a knee joint with a lock, to 
a thigh cuff (Fig. 1). This type of 
construction reduces the weight and 
bulk of the orthosis. A bar can be 
used on the lateral side when ad­
ditional strength is required. 

The pre-tibial cuff is made of 

synthetic balata (Polysar) and is 
carefully formed on the patient in­
to a PTB shape with high medial 
or lateral portions, as desired, for 
control of valgus or varus. It is re­
inforced with a strong aluminum 
band. The thigh cuff is made of 
metal covered with leather, and may 
be either the open or closed type. 

A unique feature of this orthosis 
is the 1-inch wide dacron strap 
which closes the posterior part of 
the pretibial cuff. It is fastened at 
the lateral bar 3 or 4 inches below 
the knee joint, runs diagonally 
across the popliteal area through a 
metal loop at the pre-tibial alumi­
num band and laterally upward to 
the side bar again, making a three-
point attachment which loosens 
when sitting and tightens when 
standing (Fig. 1 ) . This provides 
comfort when sitting, as well as con­
trol during the stance phase of gait. 



Fig. 3 
Application of forces needed to control 
genu recurvatum. 

Fig. 4 
Application of forces needed to control 
valgus of the knee. 

Another unique feature is the 
optional use of a Silesian belt that 
goes around the hip and attaches 
to the side bar. By attaching the 
belt below or above a trochanter 
pad, control of hip abduction or ad­
duction is obtained if needed. The 
patient sometimes objects to the 
belt and the initial feeling of re­
striction, but, in most cases, the pa­
tient has more control and un-
weighting of the orthosis is made 
possible. 

Another benefit of the single-bar 
design is that placement of the 
ankle and knee joints is simplified, 
and changes or modifications can be 
made easily. 

APPLICATION 

T o control buckling of the knee, 
the force system as shown in Figure 
2 is used. The most effective area 
to prevent knee flexion is the an­
terior-proximal tibia, not the pa-

tella. The posterior counterforce 
should be just below the gluteal 
fold and somewhat lateral, where 
the femur is located. 

The force system to control genu 
recurvatum is shown in Figure 3. 

The orthosis must be designed to 
force the knee into flexion, and the 
patient must be trained not to force 
the knee into hyperextension. It 
is not always possible to use the 
single-bar orthosis for this condition 
because the Dacron strap does not 
provide solid support posteriorly. In 
the case of severe recurvatum it is 
necessary to use the conventional 
double-upright orthosis with forces 
applied on the posterior femoral 
condyles and anterior thigh. 

The force system for control of 
valgus of the knee is shown in Fig­
ure 4. The support areas should 
be the medial aspect of the femoral 
condyles and the lateral thigh just 
distal to the greater trochanter. 

The force system to control varus 
of the knee is shown in Figure 5. 
The support at the lateral side must 
be shaped accurately so there will 



Fig. 5 
Application of forces needed to control 
varus of the knee. Left, when a Silesian 
belt is not used; right, when a Silesian 
belt is used. 

Fig. 6 
A 70-year-old female patient with Char­
cot knee. 

Fig. 7 
The patient shown in Figure 6 fitted 
with a single-bar above-knee orthosis. 

Fig. 8 
A male patient, veteran of World War II. 

be no pressure points. T o apply 
the counter-force at the medial 
aspect of the proximal thigh is not 
very effective or comfortable be­
cause this is a soft and most sensi­
tive area. A Silesian belt can be 
used effectively to pull the side bar 
against the lateral aspect of the 
thigh and leave the medial aspect 
free. 

EXAMPLES OF APPLICATION 

The patient shown in Figure 6 is 

a 70-year-old female with a Char­
cot knee. When bearing weight her 
right knee goes into 45-50° of val­
gus. For 15 years she wore elastic 
knee cages but could walk only a 
few steps even with the aid of a 
walker. Her leg can be brought 
into natural alignment passively. 

A single bar orthosis was fitted 
to her (Fig. 7 ) . The pre-tibial shell 
was made high medially, and an 
aluminum knee joint and side bar 
were used. Quite small forces were 



Fig. 9 
Patient shown in Figure 8 with orthosis 
that forced hip and knee into flexion. 

Fig. 10 
Lateral view of patient shown in Figure 
8 with single-bar orthosis. 

Fig. 11 
Posterior view of patient shown in Fig­
ure 8 with single-bar orthosis. 

Fig. 12 
Lateral view of patient shown in Figure 
8 with single-bar orthosis sitting, with 
the knee in extreme flexion. 

required to hold her knee in posi­
tion, and she is now walking with 
the aid of only one cane. 

The patient shown in Figure 8 
is a veteran of World War II. His 

previous orthosis (Fig. 9 ) forced 
his knee and hip into flexion caus­
ing pressure boils in the gluteal area 
and effective shortening of the limb. 
He was fitted with a stainless steel 
dual-bar orthosis as shown in Fig­
ures 10, 11, and 12. Note particu-



larly the natural alignment and com­
fort in sitting. 

A 15-year-old male paraplegic 
patient, who sustained a spinal cord 
injury at the L1-L2 level and who 
had about 15 per cent of hip flexor 
and extensor power remaining, was 
fitted with two single-bar aluminum 
orthoses. The Silesian belts per­
mitted effective control of hip mo­
tion without need for cumbersome 
pelvic bands and metal hip joints. 
Medial uprights were not needed, 

resulting in greater freedom of mo­
tion and more comfort. 

SUMMARY 

It is not necessary, except in 
severe cases, to enclose the com­
plete leg from top to bottom with 
metal bands, leather straps, and 
knee-pads in order to give sufficient 
support for stability and ambula­
tion. I am convinced that the much 
simpler designs are more effective 
and will be welcomed by patients, 
physicians, and orthotists alike. 



A Patellar-Tendon-Bearing 

Socket With A Detachable 

Medial Brim 
Carlton Fillauer,* C.P.O. 

Following our initial exposure to 
the German idea of supracondylar 
suspension of BK Prostheses ( 1 ) , 
we have fitted a large number of 
amputees; first, with custom-made 
wedges, then with a standardized 
set of three which evolved eventual­
ly into a selection of eight sizes. 
The experiences of these four years 
have resulted not only in some 
minor changes in the initial con­
cept of the wedge, per se, but also 
in casting and fabrication tech-

niques. Sockets with and without 
sponge rubber (Kemblo) liners can 
use the wedge principle equally 
well. Fortunately, a liner is not re­
quired for successful application of 
the wedge system of suspension. 

The introduction of the detach­
able wedge (Fig. 1) should not be 
considered a refutation of any 
claims previously made for the su­
pracondylar wedge suspension. The 
hundreds of successful fittings that 
have been carried out to date tes­
tify to the soundness of this ap­
proach, and it is anticipated that 
the plastisol wedges, as such, will 

* Fillauer Surgical Supplies, Inc., Chat­
tanooga, Tennessee. 



Fig. 1 

Antero-medial view of a patellar-tendon-bearing socket with a detachable 
medial brim. 

Fig. 2 
Some details of the detachable medial 
brim. 

Fig. 3 
Hardware required for the detachable 
medial brim. 

continue to be used for the forseeable future. 

However, donning problems in 
cases where patients have extreme 
discrepancies between the mediolateral dimensions at the supracon­
dylar ( A ) and epicondylar (B) 
levels, usually in the range of l 1/8 
inches to l 3/8 inches (Fig. 2 ) , 
prompted the search for a new ap­
proach. In the past these unusual 
cases were accommodated in a 
fashion by wedges of extra thick­
ness, but not always successfully. 

It seemed logical that if the me­
dial wall above the epicondylar level 
could be made so that it could be 
detached and replaced easily, don­
ning would be simplified. The thick­
ness of the proximal-medial brim 
then could be quite thin, 3/8-1/2 inch 
resulting in less bulk than when a 
Kemblo or some other removable 
liner is used. 

The design we advocate is a PTB 
supracondylar socket with provi­
sions for separation of the medial 
brim from the socket at the epi­
condylar level (the widest part of 
the knee, usually about midpatella 
level). Upon replacement of the 
medial section, the socket is intact 
without interference or influence 
from the related hardware. 

The hardware necessary (Fig. 3 ) 
consists of an upper, Teflon coated, 
stainless steel bar formed to match 
the convexity of the medial tibial 
condyle and a lower unit which con­
sists of a flanged retangular steel 
channel formed with a radius to 
match the upper bar. Included with 
the channel is a spring-ball assem­
bly for retention of the upper bar. 

Both units, fitted together, are 
sandwiched into the center of the 
lamination of the socket at a level 



so that the proximal edge of the 
channel will be 1/4 inch below the 
line where the cut in the socket will 
be made. 

Anatomical Considerations in 
Supra-Condylar Suspension 

The use of the supracondylar 
areas of the knee for suspension of 
the PTB type prosthesis has re­
ceived considerable impetus since 
its introduction to clinical use via 
the wedge and the PTS prostheses. 
When these techniques are used, 
suspension and comfort depend 
upon the correct positioning of the 
contact area, or wedge, in the proxi­
mal socket in relation to the surface 
of the medial femoral condyle and 
upon the forming of the socket to 
obtain counter pressure from an 
area above the lateral femoral con­
dyle. 

The medial femoral condyle is 
more prominent than the lateral, its 
most prominent part being the epicondyle. The adductor tubercle 
forms the uppermost part of the 
condyle, and is the insertion point 
for the adductor magnus muscle. 

On the posterior aspect of the 
femur the medial lip of the linea 
aspera extended to the adductor tu­
bercle forms the medial supracon­
dylar line. 

Above the lateral condyle is the 
origin for the lateral head of the 
gastrocnemius muscle. Below this 
point close to the articular surface 
is the origin and groove for the 
tendon of the poplitecs muscle. On 
the posterior aspect of the femur 
there is a continuous, well defined 
line from the lateral lip of the linea 
aspera to the lateral condyle known 
as the lateral supracondylar line. 

The space between these two ridges 
is the popliteal surface. 

The surfaces of the lateral and 
medial condyles are not parallel but 
form an oblique angle somewhat in 
the shape of a segment of a concave 
cone. These angles are not com­
pletely reflected on the outer sur­
face of the knee but are reduced by 
muscles and tendinous fibers at­
tached to the femur and the con­
dyles. 

On the medial aspect of the fe­
mur, anteriorly and just superior to 
the condyle, the vastus medialis 
muscle reduces the effective angle 
considerably. The sartorius crosses 
the medial femoral condyle and in­
clines forward to be inserted into 
the upper part of the medial sur­
face of the shaft of the tibia, above 
and in front of the insertions of the 
gracilis and the semitendinosus. 
Posteriorly on the condyle the ad­
ductor magnus tendon attaches to 
the adductor tubercle. The gracilis, 
semitendinous, and semimembra­
nous tendons cross this area to their 
insertions on the postero-medial sur­
face of the tibia. 

The iliotibial band is dominant 
on the lateral surface of the femoral 
condyle extending from the tubercle 
of the iliac crest to the lateral con­
dyle of the tibia and the capsule of 
the knee joint. The lateral ligament 
of the knee is attached to the lateral 
epicondyle of the femur and at­
taches to the head of the fibula. 

The undercut proximal lip of the 
medial wall of the socket must be 
positioned rather accurately over 
the proximal aspect of the medial 
femoral condyle. When the lip is 
positioned too far distally, constant 
pressure between the lip of the sock-



et and the medial femoral con­
dyle produces pain. When the knee 
is flexed, excessive pressure is pro­
duced between the anterior lip of 
the brim and the anterior medial 
aspect of the condyle. When the 
knee is extended fully the postero­
medial lip of the brim tends to pro­
duce pressure in the area of the ad­
ductor tubercle. 

Hard Socket 

When well-fitted, rigid, non-yield­
ing, medial and lateral walls are 
provided, very little piston action 
can take place within a below-knee 
socket. Some practitioners feel 
that soft supracondylar pads or 
yielding lateral and medial walls 
provide more comfort, but this is 
not consistent with the experience 
many have had with "hard" sockets, 
where interface pressures in other 
areas of the socket are much higher 
than those required for suspension. 
Our experience over the past 5 to 
10 years in fitting hard sockets has 
consistently supported the position 
that the inclusion of soft liners con­
tribute a negligible amount to com­
fort of the amputee. Perhaps an ill 
fitting socket is less uncomfortable 
with a soft liner, but the real prob­
lems remain unsolved. We feel that 
the average below-knee stump is 
provided with adequate natural pad­
ding by the soft tissues. Other fac­
tors such as cosmesis and financial 
costs, both short and long term, 
overwhelmingly favor the clean, 
maintenance-free hard socket. 

M-L Dimension 

Regardless of the stump-casting 
procedures used, it is important that 
an impression of the supracondylar 

area of the knee in a narrowed state 
must be obtained. Our experience 
has shown that even though the re­
duced M-L dimension may appear 
severe, no more than a comfortable 
reduction is required. When the 
patient stands in the prosthesis, he 
should not have the conscious feel­
ing of a tight grip, but rather a 
feeling of snug contact between the 
socket and the soft tissues immedi­
ately above the epicondyles. 

Success in the proper shaping of 
the medial wall is related to casting 
and formation of the area over and 
proximal to the condyles. 

Casting Theory 

For checking the male mold dur­
ing modification certain measure­
ments of the stump and condylar 
areas of the femur are required. 
The M-L diameters of the femoral 
epicondyles and of the supracondy­
lar thigh are determined with cali­
pers. The supracondylar M-L di­
mension of the thigh is measured 
with either a modified Ritz stick or 
a combination square with two 
heads. 

The casting procedure we advo­
cate now was developed indepen­
dently of the change over to the new 
supracondylar suspension design. 
As a result of several problems that 
we encountered, it became obvious 
that conventional plaster wrapping 
procedures failed to provide an ac­
curate reproduction of the critical 
areas of the stump. We contend 
that circumferential wrapping tends 
to "round" the usual triangular 
cross-section of the stump, and at 
the same time displaces soft tissues 
to the weight-bearing areas. More 
specifically, the M-L dimensions of 



the stump are increased as much 3/8 
inch depending on the density of the 
soft tissues. Other casting tech­
niques, such as pouring plaster 
around the stump, and the use of 
negative and positive pressure bags, 
create distortion. 

Before describing the new tech­
nique we would like to establish a 
few basic points we consider essen­
tial to acceptable fitting of a BK 
stump. Let us think of the BK 
stump in terms of its anterior and 
posterior halves. The major weight-
bearing areas are in the anterior 
half. Intimate contact medio-laterally is critical for comfortable weight-
bearing and stability against lateral 
forces. The bony structure is almost 
completely in the anterior half of 
the stump. Bony prominences in 
this area such as, crest of the tibia, 
the lateral tibial prominence, the 
tibial tubercle and the head of the 
fibula, require accurate reproduc­
tion and a sculptured shape in the 
socket as they are not tolerant to 
high pressures. Finally, and not 
least in importance, is the necessity 
to copy the true shape of the an­
terior distal tibia, because it is uni­
form socket contact, not an exag­
gerated relief cavity, that provides 
comfort in this area. 

The posterior half contains the 
bulk of the soft tissues, where vol­
ume changes occur and contours 
generally are less critical. Other 
than at the proximal margin the 
A-P dimensions are not related to 
skeletal size and shape. 

In summary it seems that the 
major objectives of a casting tech­
nique for the below-knee socket are 
to capture (a ) the M-L skeletal out­
lines and bony prominences of the 

anterior half (b ) the A-P dimension 
at the level of the tibial tubercle 
and (c) the soft tissue volume of 
the posterior half. Heretofore, ef­
forts to obtain a reduced A-P di­
mension in the wrap usually result 
in distortion of the M-L dimension 
at the level of the tibial tubercle. 

A two-step procedure is recom­
mended when cuff-suspension is to 
be used; a three-step procedure, 
when supracondylar suspension is 
to be used. The three-step pro­
cedure is described here. 

The three-step casting technique 
consists of forming a rigid splint 
cast of the critical, bony anterior 
half of the stump (Fig. 4 ) , a cir­
cumferential wrap below the patel­
lar (Fig. 5 ) , and splint casting of 

Fig. 4 
Step one of the casting procedure: 
Formation of the pre-tibial shell. 

Fig. 5 
Step two of the casting procedure: 
Application of the circumferential wrap 
below the level of the patella. 



Fig. 6 
Step three of the casting procedure: 
Application of the supracondylar shell. 

the anterior, medial and lateral su­
pracondylar areas (Fig. 6 ) . 

Given a model which presents a 
reliable reproduction of the weight 
tolerant areas of the stump, the 
prosthetist will find that the prep­
aration of the model will be sim­
plified. N o longer will gross reduc­
tions of plaster be required to obtain 
medio-lateral weight-bearing and 
lateral support along the shaft of 
the fibula. 

The key steps in the procedure 
for measuring and cast taking and 
steps for lamination of the socket 
and placement of the hardware fol­
low. A list of supplies needed is 
given in Appendix A. 

Casting Procedure 

1. Measure and record the M-L 
diameter of knee at the widest point 
(Epicondylar Level) . 

2. Measure and record the M-L 
diameter immediately above the 
condyles (Supracondylar Level) . 

3. Apply a loose fitting double 
layer of tubegauze, # 5 or # 7 8 , over 
the stump up to the middle of the 
thigh. A soft, elastic waist belt 
should hold the tubegauze lightly 
in place so that contact between 

the tubegauze and the stump in the 
undercut area is maintained. 

4. Define on the stump with an 
indelible pencil the median line be­
tween the anterior and posterior 
halves, and other conventional 
marks. 

5. Make a paper pattern of the 
anterior half of the stump below the 
distal edge of the patella. 

6. Cut out simultaneously 8 or 9 
layers of 8 inch wide, fast-setting 
plaster bandage to the pattern of the 
anterior half. 

7. Dip all layers of plaster as one 
unit in tepid water. 

8. Lay plaster as a unit over the 
anterior portion of the stump. 

9. Smooth out all wrinkles, strok­
ing the plaster from anterior to pos­
terior. Light thumb impressions 
should be made on each side of pa­
tella tendon. 

10. Allow the plaster to set until 
hard (about 10 minutes) . 

11. Starting proximally, wrap 
circumferentially with elastic plas­
ter bandage all of the stump below 
the distal patella level. 

12. Narrow the A-P dimension 
by flattening the posterior wall us­
ing conventional finger pressure. 
The M-L dimension will not spread 
because of the anterior splint. 

13. On the tubegauze, mark a 
line anteriorly 1 inch proximal to 
the superior edge of patella. Outline 
with longitudinal marks the adduc­
tor magnus tendon medially and the 
iliotibial tract laterally. 

14. Measure off a sufficient 
length of 6-inch wide, regular fast-
setting plaster bandage to cover me-



dial, anterior, and lateral areas of 
knee. Make an 8- or 9-layer splint 
of this length. 

15. Lubricate the proximal third 
of the previously made wrap with 
oil or petrolatum. Avoid getting the 
lubricant on the tubegauze. 

16. Dip all layers of the plaster 
splint as one unit in tepid water. 

17. Drape plaster over the knee. 
Be sure to cover the area to a point 
1 inch proximal to the patella. 

18. When plaster begins to set, 
form the M-L, supracondylar area 
with firm pressure. Place both 
thumbs on the medial side, strad­
dling the adductor tendon. Then 
place second and ring fingers above 
lateral condyles straddling the iliotibial tract. (For left BK the right 
hand is anterior, the left hand is 
posterior; vice-versa for right B K ) . 

19. Determine the M-L dimen­
sion by making a mark medially on 
the plaster in the area between the 
thumb impressions and then meas­
ure the distance from one to the 
other with outside calipers. 

20. Make indelible marks across 
the proximal knee-plaster section 
and the stump-plaster section. 

21 . Loosen knee-plaster section 
from stump-plaster and remove both 
from the stump as a single unit. No 
cutting is necessary. 

22. Replace the knee-plaster sec­
tion to the lower stump section and 
check the M-L dimension with out­
side calipers. Close the posterior 
opening with several plaster splints 
while maintaining the recorded 
M-L dimension from step 19. 

Model Rectification and Lamination 
of the Socket 

1. Make the plaster model hol­
low to facilitate breakout. 

2. Smooth the surface of the 
model to remove irregularities and 
marks caused by the sock. 

3. Supracondylar M-L dimension 
of the model should correspond to 
the patient's measurements. Plaster 
is removed from the medial side 
unless more than 1/4 inch is to be 
cut away, in which case the extra 
amount should be cut from the lat­
eral side. 

4. Maintain the epicondylar M-L 
dimension of the model 1/8 to 1/4 
inch more than the stump dimen­
sions. 

5. Form the patellar-tendon bar 
in the same manner as is normally 
used for the standard PTB hard 
socket. 

6. For mature stumps, only a 
slight reduction of model size is re­
quired to produce a snug fit with 
one stump sock. In other situations 
where edema or excessive soft or 
hypermobile tissue is present, 1/4 to 
3/8 inch reduction in circumferences 
may be required in order to obtain 
an acceptable fit with one stump 
sock. 

7. A minimum amount of spot­
ting or build-up should be applied 
to the distal anterior tibia, head of 
fibula, and lateral tibial prominence 
for pressure relief. 

8. A posterior popliteal shelf 1/2-
5/8 inch thick, at the mid-level of 
the patella tendon is added to the 
posterior wall. 



9. Drill vacuum holes in the 
popliteal area, in the mid-level area 
of the patella tendon, and in the 
supracondylar areas. 

10. Apply a parting agent. 

11. Fit a distal pad to the size of 
the distal stump. 

12. Apply petrolatum. 

13. Pull a P V A (polyvinyl alco­
hol) sleeve over the model. 

14. Heat and insert the distal 
pad in the PVA sleeve. Form the 
pad to the distal stump contour by 
tying off the sleeve close to the 
model. 

15. Apply a layup consisting of: 

a. Two 1/2 oz. Dacron sleeves. 

b. Extra padding in popliteal, 
patella tendon, and medial 
and lateral supracondylar 
areas. 

c. Two nylon stockinette 
sleeves. 

d. Four short nylon stocki­
nette sleeves above the 
MPT. 

e. On the medial side sand­
wich the bar and channel 
between the short sleeves, 
being sure to: 

(1 ) Wrap upper third of 
bar with Dacron. 

(2 ) Place T (on end of 
bar ) in supracondylar 
depression. N .B . The 
proximal 1/3 or the 
bar may require shap­
ing to fit closely the 
model, but under no 

circumstances should 
the distal 2/3 of the 
bar be altered from 
its preformed radius. 

( 3 ) Position top of chan­
nel 1/4 inch below the 
mid-patella level, or 
large M-L diameter of 
the knee. Replace the 
spring-and-ball as­
sembly with the lami­
nating block. 

(4 ) Add Dacron felt to 
blend the channel to 
the socket wall. 

f. Three pieces of glass fabric 
2 inches x 3 inches on the 
proximal area of the lateral 
side. 

g. Two or three nylon stock­
inette sleeves over all. 

h. Add outer P V A sleeve, ap­
ply vacuum, puncture inner 
sleeve, and tie off around 
pipe. 

16. Use an 80-20 rigid-flexible 
polyester resin mixture; 400 grams 
for short to medium stumps, 500 
grams for medium to long stumps, 
and 600 grams for long and large 
stumps. 

17. Before pouring the resin, in­
sure that the bar-channel assembly 
is at the proper height, is parallel 
to the long axis of the stump, and 
is on the mid-line of medial side. 

18. After the resin is cured and 
partially cooled, trim and remove 
excess laminated material in the 
proximal area. Then expose the 
laminating block over the channel, 
and remove it. 



19. After the laminate is cooled 
further, make the horizontal cut in 
the medial wall with a cast saw. The 
best level is usually at the widest 
diameter of the knee, about mid 
patella level. The inner socket can­
not be cut through until the plaster 
model has been removed from the 
socket. 

APPENDIX A 

SUPPLIES A N D TOOLS 
NEEDED FOR THREE-STAGE 

CASTING OF BK STUMPS 

Measurement Chart 
Tubegauze # 5 ( # 7 8 if stump is 

extra large) 
Elastic strap, 1 inch, light 
Yates Clamp, 2 each 
BK stump length gauge 

Pattern paper 
Indelible pencil 
Yardstick 
Bandage scissors 
1 roll, 8" fast-setting plaster-of-

Paris bandage 
1 roll, 6" fast-setting plaster-of-

Paris bandage 
1 roll, 3 " or 4 " elastic plaster-

of-Paris bandage 
Lubricating oil (Nivea) or petro­

latum 
Outside diameter calipers 
Tape measure 
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WHY 
FREEMAN ? 
DELIVERY 
is o n e r e a s o n . F o u r w a r e h o u s e s tha t p r o c e s s 
a n d sh ip o r d e r s w i t h i n 2 4 h o u r s ! C o n t a c t t h e 
F r e e m a n w a r e h o u s e n e a r e s t to y o u . . . 

MIDWEST 
FREEMAN MANUFACTURING COMPANY 
Central Office & Warehouse, Box J 
Sturgis, Michigan 49091 
Phone: (Area 616) 651-2371 

WEST 
FREEMAN MANUFACTURING COMPANY 
636 So. Sunset, West Covina, Cal. 91790 
Phone: (Area 213) 338-1618 

EAST 
FREEMAN MANUFACTURING COMPANY 
Box 277, Ephrata, Pennsylvania 17522 
Phone: (Area 717) 733-4261 

SOUTH 
FREEMAN MANUFACTURING COMPANY 
Box 1971, Anniston, Alabama 36201 
Phone: (Area 205) 237-0611 

• Orthopedic Supports and Appliances 
• Full Fashioned Elastic Hosiery 
• Maternity Girdles and Brassieres 

WRITE FOR FREE CATALOG 

freeman 
FREEMAN MANUFACTURING COMPANY 

Box J, Sturgis, Michigan 49091 
orthotics and prosthetics 



You Jusl Can't Beat 
Our Rover For Brace Work 

Look at some of the features of our famous 
"Brace Shoe" 

• Leather Sole & Heel 
• Long Counter 
• Extra Strong Steel Shank 

You can use this shoe with com­
plete confidence. 

Sizes 5-13 in varying widths. Extra 
large size range also available. 
Colors: Black, Smoke, White, 
Sage Green Gluv and Antique 
Brown Crushed Kid. Mismate 
Service on Black Only. 

Write For Free Catalog. 

I l l 
C O R P O R A T I O N 

The Irving Drew Corporation 
Lancaster, Ohio 43130 

DREW - DR. HISS - CANTILEVER GROUND GRIPPER 

SUTTON SANDER SPEEDS ^ 
CUTTING TIME BY 4 0 7 b ! 

BELTS LAST FOR MONTHS 
Designed especially for the limb and brace profession. 
Compact, fast-cutting sander uses 60 inch belts with 
12 second change feature. Powerful exhaust collects dust 
in a drawer. Quick change fitting accommodates flap 
emery wheel, naumkeag sander, or metal cone shaped 
cutter. Oiled for life. Only 51" high, 19" wide, 27" 
deep. In daily use by orthotists all over America. 
Send coupon today! 

P.O. Box 9940. St. Louis, Mo. 63122 1314] 255-5155 

Offices in Principal Cities 

Please tend complete information on Sutton't SJ 2-0. 

Name 
Firm 
Address.̂  
City State Zip 
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WE ARE THEMAJOR 
CANADIAN 
MANUFACTURER 
OF COMPONENTS 

The Department of National Health 
and Welfare operates 12 Prosthetic Ser­
vices Centres across Canada. The Toronto 
headquarters manufactures a wide range of 
prosthetic and orthotic components and 
appliances and produces orthopedic shoes 
and boots of high quality. It can also pro­
vide a variety of imported items. 

In conjunction with Canadian re­
search centres, we produce various special 
devices — a Cerebral Palsy Feeder, a'Para-
podium and a Reciprocating Gait Brace. 
These are available only from the Depart­
ment of National Health and Welfare. 

For information on the complete range 
of products and services, contact the Gen­
eral Manager, Prosthetic Services, Depart­
ment of National Health and Welfare, c/o 
Sunnybrook Hospital, Toronto 315, Onta­
rio, Canada. 

t DEPARTMENT OF NATIONAL HEALTH AND WELFARE 
Honourable J O H N M U N R O , Minister 

orthotics and prosthetics 



- P R E S E N T I N G -

The KINGSLEY High Profile Molded SACH Foot 

Approved by the Veterans Administration 
Shaped to the VA Models 

Consistent toe resistance. 

Triple density heel. 

Can be shaped to half sizes and narrow widths. 

Natural flesh color. 

Completely odorless. 

Available in extra soft, soft, regular, firm and extra firm heel cushions 
(toe stiffness remains the samel). 

Foam extends over top of keel. 

Stress relief at the top of the bolt hole. 

1984 PLACENTIA AVENUE • COSTA MESA, CALIFORNIA 92627 • PHONE 714-548-6116 

December 1971 





There's a lot 
to be said 

for the 
Sabel AM-Boot. 

Multi-feature surgical and brace boot to be 
used by the Medical Profession for a variety 
of conditions and purposes for male or female 
patients. Sizes: children's 3 to adult's 14. 

Neutral straight last . . . will accommodate 
either right or left foot thereby eliminating the 
necessity of splitting up pairs of stock boots. 
Lace to toe adjustment for either swelling 
accommodations or flail foot or sensitive post 
operative conditions. 

An oversized broad heel 
US% to accept a brace stirrup 

^^•BV "KM eliminating custom built 
* ' k heel to cover the for-

WrmktiW ward end of stirrup, heel 
-'̂ Ŝ̂ Ĵ loosely nailed in position 

^ ^ ' i but scoured and finished 
^^^BH^ (0 eliminate further shop 

work Separate screw 
nails supplied to nail heel securely about 
brace on completion The heel is broad 
enough to cover all angular brace work pro­
viding coverage for necessary cutout. 

Completely padded boot with surgical foam 
interlining covered with soft deerskin leather 

throughout boot for post 
operative fracture cases, 
or skin grafts, or delicate 
surgical situations. 

A pre-punched reinforced 
shank plate for easy brace 
attachment is premarked 
on insole eliminating hard 
and costly drilling through 
plate, positioned to accom­
modate all sizes and angles 
of a stirrup. 

Extra wide foam padded tongue allows for 
expansion of wider lacing in cases of extreme 
swelling, designed to allow a trim off on each 
side of tongue 
as swelling re­
cedes and width 
is not needed. 

Sloping topline 
to eliminate 
chafing at back 
of leg of patient 
in prone position 

Extra width and depth has proven adequate 
to accommodate deformities previously 
requiring custom boots where internal 
prostheses, protection, support and re­
distribution of pressure can make a patient 
ambulatory and improve circulation. 

S a b e l D i v i s i o n 
C. H, Alden Shoe Co , Middleboro, Mass. 

Write: E. J Sabel Co., Benson-East, Box 644, Jenkintown, Pa 19046 
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D E M A N D T H E F I N E S T 
F O R Y O U R 
C U S T O M E R S 

K E N D R I C K ' S 
d o r s o - l u m b a r 

s u p p o r t s 
P R E S C R I B E D BY P H Y S I C I A N S . 

For your customers there should be no substitute for the finest. Kendrick's 
Dorso Lumbar Support for women offers extremely beneficial protection for 
the dorsal region as well as the lumbar spine. The Dorso Lumbar Support can 
be worn following fractures, in cases of faulty posture defects such as scoliosis, 
and for arthritis of the spine. 

Model No. 2030, illustrated, is available in stock sizes from 30 to 44, hip 
measurement — hip development, 6"—8". The support is well boned in the 
back with two 18" shaped steels at the center to brace and support the entire 
back. Three traction straps permit variable pressure. Support through the 
dorsal region is increased by the shoulder straps which are looped under the 
arm and joined in the front. Also available in Dacron Mesh Style No. 8430. 

Specify surgically correct Kendrick products for your customers. Their 
confidence in you will result in more frequent repeat sales and higher profits. 

You can recommend Kendrick with Confidence 
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, Pa. 19144 New York, N. Y. 10016 

Kendrick 
S I N C E I 8 S 3 

Kendrick Dorso Lumbar Support No. 
2030 features 21" back depth, an 
elastic release at the groin and a 
hook and eye opening at the left side. 

. . S O L D W I T H C O N F I D E N C E 
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The 1972 NATIONAL ASSEMBLY of the 

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

will be held 

OCTOBER 22-25, 1972 

at the 

STOUFFER'S RIVER FRONT 

ST. LOUIS, M ISSOURI 

For Program Details and Registration Information 
write to 

T h e Amer ican Or thot ic and Prosthetic Association 

1 4 4 0 N Street , N.W. 

Washington, D. C. 2 0 0 0 5 

The Assembly is open to all who are interested in the 
rehabilitation of the orthopedically disabled 

December 1971 



f o o t p r o b l e m s ' ? 

preeter ioe 

f$N 0 I>rcDK.!St.. I I I I ; O X I A 
I r V S ' l ' S F O R I A l : !KV F O O T * 

Know that your corrections will be made 
shoes uniquely designed to accommodate tfj 

in a stable, controlled, superior quality foufMf 

Alden-Pedie's superior accommodation of p § f 
rections is achieved not only with u n i q a f * * 

Long inside counters; right and left * * " 
i n s i d e ; heavy gauge r igh t a n d , 4 

shanks-, and premium leather; ' 
the finest foundation 

B E S U R E . W R I T E F O R Y O U R FREE fUCKStt 
ON SHOE St L A S T DESIGN » ILA.USTSATED 8 



AMERICAN ORTHOTIC AND PROSTHETIC ASSOCIATION 
1440 N STREET, N.W. 

WASHINGTON, D.C. 20005 


