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EVERYTHING FOR ANY TYPE
POST SURGICAL FITTINGS

In Atlanta Stock

FOR YOUR
“INSTANT" — “IMMEDIATE"” — “EARLY"" — ““PROMPT"

POST SURGICAL FITTINGS
PREPARATORY—PRELIMINARY—TEMPORARY PROSTHESES

AK & BK Post Surgical Pylens

United States Manufacturing
Co.

A. J. Hosmer Co.

Elastic Plaster Bandage

New Orthoflex by Johnson
& Johnson

Special 3 Ply Stump Socks

Orlon —— Acrylic — Lycra
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Sach Feet
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“Everything for the Prosthetic & Orthotic Manufacturer”
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TRU-EZE

ANNOUNCES NEW LOW PRICES
ON (OVER-DOOR) TRACTION SETS

"" 0D-4

‘‘LOW-BUDGET'" TRACTION
SETS

TRU-EZE (over-door) Traction
Support with Spreader Bar,
‘‘Diskard”’ Head Malter and
Weight Bag,

See HH-53 Head Halter Page
22 in TRU-EZE Catalog.

LIST $ 5.7 5

PRICE
Write for Quantity Discounts.

‘‘ECONOMY’* TRACTION SETS

TRU EZE (over door! Traction
upport vuth Spreader Bar,
‘Economy’’ Head Halter

(med) and Weight Bag,

See HH-52 Head Halter Page

22 in TRU-EZE Catalog.

. $7.00

PRICE
Write for Quantity Discounts.

(NYLON PULLEY

TRU-EZE (over-door) Traction
Support with 12*‘ Spreader-
Bar, "'TRU-TRAC'' Desluxe
Head Halter HH-51 (S-M-L)
and Weight Bag. See HH-51
Head Halter Page 22 in TRU-
EZE Catalog.

ruice *11.25

PRICE

Write for Quantity Dlwouny
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NOW its 4

Hﬂ S M T -puraco HERMES'

That's the new trade name

for the long familiar Hy-
draulic Swing Phase Control
Unit for AK amputees. This
Is the unit that assures full
freedom of action for work
or play, with a minimum of
effort. For women, it per-
mits the prosthetlst to

Siscmivn Dupsco Hermes
* draulic Swing Phese C‘ontrai

Unit, and Ohioc WIIIow w::od 7

proportioned wood setup
sculpture for the morale-
lifting cosmetic look of trim
limbs and slim ankles to

match the remaining limb.

Available for immediate delivery! 5:_::‘5 ks
Also in knee disarticulation units. R

(- }Hosmer, In
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§}20I.IUSIS BANDAGE OF DR. KALLABIS
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Now Available in 8 Sizes:

up to 9 months
2 years
32 years
6 years
9 years

12 years

15 years

15 years

Size 1
2

W N OO AW

Our Sales Program in Conventional and Safety Knees

Model 98

Model 200

Model 204

Model 205

Model 209

Model 304
Model 319

single axis knee
in poplar or balsa
nine sizes

safety knee w/o
kicker

safety knee
w/outside kicker

safety knee
w/inside kicker
five sizes

stereo safety knee
w/o kicker

positive lock knee

new single axis

knee with cosmetic
features

Available from:
WAGNER'S ORTHOPEDIC SUPPLY CO.

P.O. Box 1585

Salt Lake City, Utah 84110

orthotics and prosthetics
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rREADY TO FIT HAND, WRIST AND FINGER BRACE57

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. DENISON ORTHOPEDIC APPLIANCE CORP.
220 W. 28th Street ~ Baltimore, Md. 21211J

.

vili December 1968




galiie, SUPPLIERS TO
NITFRITE) paoSTHETIC & ORTHOTIC FACILITIES
C KNIT=RITE

FINEST WOOL
-'" STUMP SOCKS
SOFT
DURABLE
COMFORTABLE

FUNCTIONAL
SUPPORTS j TRACTION

FOR : EQUIPMENT
MEN &
AND

PILLOW & SPLINTS WILLIAM'S LUMBO-SACRAL
FOR HIP ABDUCTION Flexion Brace

TAYLOR SPINAL BRACE . '
G g it batehints g, CHAIR BACK SPINAL BRACE

THE IKINTT-IRI'TE COMIPAINY

orthotics and prosthetics ix



THESE TOO (2)

1.

WILL BE IMITATED

RUHRSTERN ELASTIK PLASTER BANDAGE

Sizes 3, 4 and 5 inch. Edges are finished to provide
neater appearance. NOT stretched therefore handles
easier. Fillauer — first with elastik plaster,

NEW Low PROFILE DETACHABLE DENIS
BROWNE NIGHT SPLINT
Free, exclusive locking wrench and
protractor. Offset Bar permits child 'L\
to stand without danger. Lengths :
4 to 36 inches. Fillauer — first with
this new detachable splint.

Fillawer

Surgical Supplies, Inc.
Box1678

Established 1914 Chattanooga, Tenn.

Dacember 1968




AT 0 N R S S O T T R
TRAUTMAN CARVER ATTACHMENTS

CUTTERS

Small Cutter No. 2100A. Large Cutter No. 2100B.
No. Z100AB Blades No. 2100BB Blades
Sharpened for one-half cost of a new set of blades, plus postage.

Carver # 2100 Midget Cutter

Foot Switch # 2100H (including

#2100K an extra blade)
ATTACHMENTS

Medium Sand Core Rasp No. 2100E. Small Sand Small Sand Drum Large Sand Drum No.
No. 2100C. Me- We resharpen Core No,2100D. No. 2100F. Smail 2100G. Large size ab-
dium size abrasive the Rasp for Small size abra- sizeabrasivesheets. rasive sheets. Coarse

cones Coarse one-half cost of sive cones only. Coarse No. S41T. S41V, Fine S41W.
Cone No. S41D, new, plus post- Coarse Cone No. Fine No S41U
Fine Cone No. age. S41H, Fine No. 2100FF—Flat
S41E. Cone No. $41G. Sides.
Write for price and delivery date
TRAUTMAN'’S

410 Portland Avenue, Minneapolis, Minn. 55415
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TARSO

PRONATOR"
SHOES . wree

PROVIDE SAFE, COMFORTABLE FOREFOOT ABDUCTION

Normal looking Tarso Pronator boots or oxfords con-
trol internal rotation of the feet. Treatment of varus
deformities is continuously maintained.

The forepart of the Tarso Pronator is flared outward,
and wedged on the outer border. It swings the forefoot
gently outward — “pronating” the foot for purposes of
correction. There is no discomfort because the Tarso
Pronator is actually shaped like the abducted foot.

Tarso Pronators are supplied singly, in pairs, or split
pairs. Matching straight last Tarso Medius shoes are
available for unilateral cases. Tarso Pronator pre-
walkers have Splint Adaptor sockets and screws for in-
stant splint attachment.

Tarso® Shoes by Markell are in-stock. They are available
on prescription from fine shoe stores throughout the
United States and Canada.

Write for Illustrated Catalog and name of nearest dealer.

xii December 1968




The “‘ORIGINAL”

WILLIAMS Lumbo-Sacral Flexion Brace
(Designed by Dr. Paul C. Williams)

“To reduce the lumbo-sacral lordosis
and thus lift the weight from the pos-
terior vertebral structures. Permits
free ant. flexion of the lumbar spine
but prevents extension and lateral
flexions."

Measurements:

(=

. Chest (about 4” below nipple line)
Waist (at naval line)

Pelvic (1% distance between
greater trochanter and crest of
ilium)

4, Seventh cervical spinous process
to the prominence of Coccyx.

w P

ALL ORTHOPAEDIC APPLIANCES
Orders filled at the request of members of the profession only

MILLER BRACE & SURGICAL SUPPORT CO.

P.0. Box 26181
3502 Gaston Avenue Dallas, Texas

45 Degree Flexion Head-Halter

This halter gives as much
flexion as desired and with
less weights. Designed with all
parts behind the ears. Patient
can talk and chew with less
effort. No. (1) has Velcro fast-
eners. No. (2) has Hooks and
Links. This halter has been
tested, approved and is very
effective.

Pat. Pend.

orthotics and prosthetics xiii



CRUTCH-EZE

The Prime Source
for Finest Quality
Crutch Accessories

CRUTCH CUSHIONS—Exclu-
sive construction assures
long life and absolute crutch
comfort.

HAND GRIPS—Provides soft,
sturdy grip while alleviating
blisters, cramps and wrist
tension.

SAFE-T-GRIPS — Provides
safe, skid-proof traction
under the most difficult
conditions.

THE MOST EXTENSIVE
CRUTCH ACCESSORIES

Catalog available
on request
GUARDIAN PRODUCTS
COMPANY, INC.

8277 Lankershim Boulevard |
North Hollywood, Calif. 91609 F

( N
All Your Needs For
ORTHOPEDIC AND PROSTHETIC APPLIANCES
SUPPLIES
Under One Roof

Coutils + Moleskins *+ Brocades + Elastics
Non-Elastics + Nylon Lacings * Buckles
Tools + Air Foam -+ Steels + Vibretta

PRENYL"® VELCRO"

“The Most Versatile Material for Splinting” New concept in fastening

distributed to the
Orthopedic and Prosthetic Professions

by
L Laufer & Co.
50 West 29th Street ® New York 1, N. Y.
\ -

xiv December 1968




. AMERICAN
RAWHIDE
MFG.
COMPANY

B550 WEST 43RD ST.
LYONS, ILL. 60534

i SUTTON SANDER SPEEDS |

CUTTING TIME BY 40%!
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 exhanst collects dust
in a drawer. Quick change fitting accommodates flap
emery wheel, naumhkeag sander, or metal cone shaped
cutter.  Oiled for life. Only 51" high, 19" wide, 21"
deep. In daily wse by orthetists all over America.
Send coupon today!

o EU”HHS‘” Wackinory &o.

8053 Litzsinger Rd.. St. Louis, Mo. 63144 MIssien 7-0050

Offices in Principal Cities
Please send cemplete information on Sutton's 5J 2.0.
I s ey b R G e S e s

Address . e A e st

11 SRS O OO I | NI, le._._.._._.
- )
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?eclcen_ ADJUSTABLE

HYPEREXTENSION BRACE

® Quick release, snap-
out attachment

e Adjustable, self align-
ing posterior pad

® Rotating adjustment
fm;l sternal and pubic

5

® Vertical and horizon-
tal sliding adjust-
ments

o Bi-lateral worm gear
traction bands

o Plastic water resist-
ant pad covers

® Constructed of 24 ST
aluminum

1776 South Woodward « Birmingham. Michizan

- —— . — —— - ———— T — i — —— ———— ———— 1]

MANUFACTURERS OF PRECISION-MADE BRACE PARTS .
tm ORTHOPEDIC APPLIANCE COMPANY EmieaTe

®

AT LAST!

AN ADJUSTABLE
DISPOSABLE
HEAD HALTER!

o Maximum flexion angle guaranteed.
e Exclusive 5 position adjustment.

® One Universal size—fits all heads.
o Priced in the disposable field.

DISKA-FLEX

WRITE FOR SPECIFICINFORMATION TO:

TRU@EZWing co, inc.
Pateni No. 3046980 /

P, 0. BOX 855 » BURBANK, CALIFORMNIA
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in shape.
in height.
in what
they like...

whatever the difference

CAMP fits best

Some people think that one garment can solve

just about any problem. You know, same old design,

just a bunch of different sizes. Who cares if it bulges here,

binds there, pokes a little some place else. Who cares?

The customer and the prescribing physician cares. That's who.

With Camp nobody gets in a bind, especially you. Because the Camp
line just won’t quit. In fact, we wrote a whole book about it.

It's called the Camp Catalog and Physician’s and Surgeon's Reference.
Sometimes it takes four or five pages to show the sizes. ..

and the styles . . . and the fabrics to fit just one condition . . . precisely.
Because people are different, Camp has to be. And is.

That's the long and short of it.




every %P style

is a line within a line

Take Lumbosacral support\s‘_for\\.
instance. The basic problem'in '
Lumbosacral support design |Ks fit. \_‘
That's because the support covers
such a wide area. \
Only Camp creates enough models
to fit any figure type—whatever

the difference.

Enough models for a perfect fit.
Camp offers over 30 different Lumbosacral models

for women, over 20 for men. That's fifty. Multiply
that by a complete size range. How many does that
make? Over 400. Even we never figured out the
exact amount. We know it's enough. Sixty years
of perfect fit proves it.

Enough fabrics for any taste

Rayon figured cotton jacquard. Cotton warp sateen.
Dacron and cotton mesh. Coutil. Surgical elastic.
Lycra®, Nylon lace. To name a few. And we're ex-
perimenting with new fabrics right now.

Enough designs for any treatment

Front lace, side lace, back lace. Double adjustment.
Triple. Snap button front, zipper, slim line hook
adjustment. Two steels. Four steels. In any and all
combinations. When it comes to design you can
give your customers what is needed and what the
doctor ordered. That's Camp.

cml e S. H. CAMP & COMPANY, Jackson, Michigan 49204
Ll WA 2 :

1908-1968. . .sixty years of service and still growing strong




NO LEATHER LIKE JONES LEATHER

For Appliances and Artificial Limbs

n

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

Buckles, Rivets, Plastics, Webbings

and other items
WRITE FOR SAMPLE CARDS AND PRICES

THE JOSEPH JONES COMPANY
225 LAFAYETTE STREET NEW YORK, N. Y. 10012

Lx ]

MADE TO ORDER

Special Orthopedic Shoes
ANY TYPE — ANY 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:

ROBERT O. PORZELT

3457 LINCOLN AVENUE @  CHICAGO 13, ILLINOIS
Telephone: BI 8-0343

| orthotics and prosthetics
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Neo. 1400 OPEN TOE

Straight-line symmetrical
last, firm heel, no back
seam, Adaptable to Denis

Browne Splints.

No. 1300 CLOSED TOE

Lace-to-toe design permits
snug, gentle fit. Perfectly
smooth inside.

No. 1700 CLUBFOOT, OPEN TOE
—

Special outfiare last, sturdy
instep strap to stabilize
heel.

g

Louis C. Weld, Founder of G, W,
Chesbrough Co. . .. "My own per-
sonal experience led to the develop-
ment of the new Chesbrough Shoe."

xviii

Your major selling pownt . . .
Doctors Prescribe CHESBROUGH
Orthopedic Pre-Walkers

This is the reason Chesbrough Orthopedic Shoes have
had such spectacular success. Orthopedic surgeons in
50 states and many foreign countries are now preserib-
ing 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
founder, Louis C. Weld, several 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 68 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, Avallable
in full pairs, split pairs or single shoes (no exira charge for half pairs).

MAIL COUPON FOR SAMPLES

G. W, CHESBROUGH CO.
797 Smith Street, Rochester, N. Y. 14606

ADDRESS.

CITY. STATE zip

December 1968
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OTTO BOCK ORTHOPEDIC INDUSTRY, INC.

DORRANCE HANDS
and
DORRANCE HOOKS

A Complete Line

Hands Available in 5 Models
Hooks Available in 18 Models

Phone (408) 378-4366

D. W. DORRANCE CO., INC.

541 Division St.
Campbell, California 95008

The Dorrance Hand

orthotics and prosthetics
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They're normal looking-Thejil; normaily prlced

You can’t hide the fact that some feet require special attention.

But you can mask many foot defects with special accommo-
dation in Sabel shoes that consider the displacement of
area within the shoe and fit the foot without restriction.
Shoes that are ruggedly built to stand the strains
and stresses of corrective work. That feature
heavy ribbed, flanged right and left steel shanks,

Thomas heels, finest oak bend

oil-treated soles to accept bracework, if required, and all
prescribed corrections. So, what’s a specially constructed :
shoe like this going to cost the customer? Just about
what you'd expect him to pay for any pair of

fine shoes. Sabel made it possible.

SINGLE SHOES OR SPLIT SIZES ALWAYS AVAILABLE

SABEL'S

BASIC SHOES __

T
RADE py, P

T
G u. s
NS

SABEL DIVISION, C.H. ALDEN SHOE COMPANY, BROCKTON, MASS.

xX December 1968




- America’s Quality |
| BACES » g}? lcl(I;Z;"se!

EXCLUSIVE
Yeilin Brace Features

PLASTISOL

COATING

Introduced by our own chemists in 1950,
Yellin lightweight aluminum braces are
specially bonded with our own non-aller-
genic coating, we call PLASTISOL. The
superiority of our “‘discovery’ has been ac-
cepted and recommended, over the years,
by leading medical specialists. YELLIN'S
unique PLASTISOL coated braces pro-
vide these important advantages:

Knight Spinal
LIGHTWEIGHT—AImost 50% of the bulk of conventional leather
is eliminated.

SANITARY—Non-Aliergenic PLASTISOL is compietely washable;
odor free; prevents bacteria, fungus and mildew.

REDUCED BULK—Virtually “invisible” under clothing.
COMFORTABLE—Yeilin Brace apron fronts are “plush’” lined,
COOL—Less weight; better air circulation,

HAND ADJUSTABLE, or Bending Iron method—Assures true con-
tour fit.

“ A STOCK SIZES, con inventary, are based on
Plush” Lined approximate hip size. Only minor adjustments
Apron Front are necessary to assure a comfortable fitting:

SMALL—fits hip size 30-32
CUSTOM SIZES are made to measure and are MEDIUM—fits hi < 4.6
PRICED THE SAME AS OUR REGULAR STOCK ~lisihip size 342
MODELS. Supply us with measurements for exact LARGE—fits hip size 38-40-42
fitting. EXTRA LARGE—fits hip size 44-46

2-3 Day Service Guaranteed o Write or call today for additional information

LOUIS YELLIN, Inc.

Since 1928
242 South 17th Street Philadelphia, Pa. 19103
Phone: (215) 735-3131

orthotics and prosthetics xxi




1968 CERTIFICATION EXAMINATION RESULTS

The following candidates for Certification in Orthotics and Prosthetics
have successfully completed the 1968 Certification Examinations held re-
cently in New Orleans, Louisiana. Our congratulations are extended to
each of them and we wish them every success in their future work.

Orthotics

Ivan Hunsinger
Carl D. Brenner
Vincent D. Masciarelli
Robert L. VanZandt
Henry K. Saur
Larry A. Rose
Edward G. Carlson
Philip J. Leonard
Dennis E. Eirod
David M. Ford

Carl W. Dorman
Tommy R. Hamil
Jack B. Spring
Joseph M. Cestaro
Glen D. Davis, Ir.
Albert E. Feldman
Alan R. Finnieston
Richard Koch

Roy Laughlin

M. L. Smitherman
Jack R. Milbourn
Freddiec Pearson
Jack Pounders

John A. Roberts
Frederick Sosnoff
Edward E. Tougas
Nicholas J. VanHanswyk
Lucian B. Williams
James Aylen

Neil A. Williams

Prosthetics

Roy Snelson

David Porter
Kenneth E. Reeser
David Carr

Charles Gano

Jack Virando

Ivan R. Sabel

Jerry Casson

Charles A. Conroy
Cecil E. McMorris
Keith Vinnecour
Benjamin Pulizzi
Charles Dankmeyer, Jr.
Morton Levy

Jean Fleetwood
Edward J. Sulima, Jr.
Stanley A. Norell
Herbert W. Marx
Harold S. Kramer
Donatd W. Olson
Mark E. Schultz
David N. Dupree
Samuel Polsky
Thomas Vitale

John L. Stonecipher
Alfred Schnell
Kenneth M. Woodward
Robert F. Stowe

December 1968



Wheelchair

Acceleration

Limiter

by

Edwin M. Prentke, B.S.' and Barry Romich, B.S.

Users of electric wheelchairs at
Highland View Hospital have ob-
jected to the sudden accelera-
tion that accompanies starting be-
cause it causes the head and
trunk to jerk backwards. In order
to overcome this problem, the
solid-state  circuit shown in
Figure 1 was designed and tested.
Since we use the Kwverest and
Jennings electric wheelchairs, the
circuit was made especially to
limit the rate of acceleration of
these chairs.

Results have been gratifying,
and we plan to make these de-
vices available to all future elec-
tric wheelchair patients who are
admitted to our Physical Medi-

'Ampersand Research Group, Depart-
ment of Physical Medicine & Rehabilita-
tion, Highland View Hospital, Cleveland,
Ohio 44122,

‘Design Engineer, Engineering Design
Center, Case Western Reserve University,
Cleveland, Ohio 44106.

orthotics and prosthetics

cine & Rehabilitation Depart-
ment.

Current from the wheelchair
batteries is supplied to the
motors through a silicon power
transitor Q1, which does not con-
duct until capacitor Cl1 begins
to charge. When the wheelchair
is started, current and motor
speed increase gradually over a
period of time determined by the
externally controlled potentio-
meter R5, and the capacitor CI.
This time constant is adjustable
from zero to a few seconds, so that
the user has a wide choice of ac-
celeration rates. When the con-
trol stick is operated in any de-
sired direction, power is ap-
plied and capacitor C1 begins to
charge. As the charge builds up,
current flows gradually into the
base of transistor Q1, and collec-
tor current also starts to flow
through the transistor into the

1
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ACCELLERATION LIMITER
FIGURE 1

motors. The duration of the ac-
celeration cycle depends on the
values of C1, R5, and other com-
ponents. These wvalues are all
fixed, except R5, so that the
latter controls the rate of accel-
eration.

In time-delay circuits of this
type, the capacitors have to be
discharged before the system is
ready to be cycled again. In this
application a wheelchair would
start gradually the first time but,
if stopped and started again
quickly, the capacitor would
still retain some charge, and
prevent the circuit from func-
tioning properly again. In the
circuit of Figure 1, transistors
Q3, Q4, and Q5 are used to dis-
charge C1 as soon as the wheel-
chair has stopped, permitting the
acceleration control to be re-
cycled instantly,

2

FIGURE 2

Diodes D3 and D4 have been
included to prevent damage to
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FIGURE 3

the transistors from switching
transients.
Several of these wunits are

presently in use at Highland View
by persons who were formerly
hospital patients and who use
the equipment at home. Some
units are installed on chairs hav-
ing the original factory supplied
controls, and others on chairs
which were modified so they
could be used by quadriplegic
and other severely handicapped
persons. This system is illustrated
in the photographs of Figure 2
and Figure 3. Control of both
speed and direction is done by
pressing very lightly on touch-

orthotics and prosthetics

plates having microswitches un-
der them. These switches actu-
ate power relays that are con-
nected to the motor circuits.

The acceleration limiter unit,
measuring 5" X 4" x 2" and
weighing less than two pounds, is
now available commercially. It
is mounted next to the junction
box, and requires the connection
of only three leads. In the modi-
fied wheelchair controls the com-
ponents of the limiter are located
inside the relay box behind the
wheelchair.

All of the units constructed so
far have been operating without
failure since the first one was in-
stalled in January, 1968.



Hydraulic Crutch as a

Source of

Internal

Power for Orthotics
and Prosthetics

by

Paul J. Corcoran, M.D..}
Raymond Taggart, Ph.D.,2
Lester W. Brown, B.S..° and
Bernard C. Simons, C.P.*

INTRODUCTION

Non-powered, or passive, or-
thotic and prosthetic devices have

' Assistant and Senior Fellow, Depart-
ment of Physical Medicine and Rehabilita-
tion, School of Medicine, University of
Washington. (Presently Assistant Professor,
Department of Rehabilitation Medicine,
College of Physicians and Surgeons of Co-
lumbia University, New York, N.Y. 10032).

" Associate Professor, Department of
Mechanical Engineering, University of
Washington, Seattle, Washington.

* Graduate Student, Department of Me-
chanical Engineering, University of Wash-
ington, Seattle, Washington.

‘ Director, Prosthetic-Orthotic Labora-
tory; Instructor, Department of Physical
Medicine and Rehabilitation, School of
Medicine, University of Washington, Seat-
tle, Washington.

4

been used since antiquity. Accel-
eration, deceleration, or the mo-
mentum of more proximal por-
tions of the limb provide their
motive force.

In recent years, external power
has come into use for driving as-
sistive devices (1,2). Compressed
gas and electricity are the power
sources most commonly used at
this time. Problems of control are
probably the severest limitations
to the application of external
power systems (3).

There has been less exploita-
tion of potential sources of inter-
nal power obtained from intact
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FIGURE 1—Downward pressure on the crutch handgrip results in movement of a piston into
the master cylinder, directly linked to a slave cylinder by flexible hydraulic tubing. Improved
models should have the master cylinder mounted inside the shaft of the crutch.

parts of the body to operate assis-
tive devices. Control of internal
power is easier to learn, and its
use avoids the expense and incon-
venience of recharging the storage
batteries or the gas cylinders of an
external power source. A common
example is the use of shoulder
flexion and protraction to power
the terminal device of an upper-
extremity prosthesis. Another use
of internal power is found in the
Hydra-Cadence prosthesis (4),
where hip flexion provides power
that is transmitted hydraulically
from the passively flexing pros-
thetic knee and results in ankle
dorsiflexion. Feasibility studies
have been reported on the use of
hearthbeat and respiratory mo-
tions to power a cardiac pace-
maker (5), and the compression of

orthotics and prosthetics

a piston in the shoe heel to power
an upper-extremity prosthesis (6).

Description of Hydraulic
Crutch

This paper is a preliminary re-
port of efforts which began in
July, 1967 to obtain internal
power by means of a cylinder and
piston mounted in a crutch. Fig-
ure 1 shows an experimental
model of an aluminum forearm
crutch fitted with a master cylin-
der whose piston is activated by
leaning on the handgrip. Hydrau-
lic fluid transmits the power di-
rectly to a slave cylinder that is
attached to the body in a position
where the piston motion can pro-
vide a useful force.

Figure 2 shows a pair of hydrau-



FIGURE 2—Paraplegic patient using two hydraulic crutches. To assist in performance of
the four-point gait pattern. weight-bearing on the right crutch assists flexion of the left
hip, and vice versa.

lic crutches whose slave cylinders  nal powered assistance in the per-
flex the opposite hips and extend  formance of a four-point gait. An-
the knees of a paraplegic patient.  other application under study is
This arrangement permits inter- in unilateral hip disarticulation,
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to assist flexion of the hip of a
Canadian prosthesis,

DISCUSSION

Much additional developmental
research is needed to make such
a system practical. The optimum
internal power device should have
high efficiency to conserve the lim-
ited human power output; rapid
response to deliver the power pre-
cisely when it is needed; ease of
control so that natural gait move-
ments will automatically trigger
it; the capability to store power
temporarily; and the avoidance of
unnecessary up-and-down move-
ment of the patient’s center of
gravity when activating the sys-
tem.

The ideal internal power source
for a hydraulic system would
probably be a master cylinder and
piston which decelerated an un-

wanted movement and resisted the
entire weight of the body. For ex-
ample, paralyzed quadriceps fem-
oris function could be replaced
by a cylinder whose piston motion
would pressurize hydraulic fluid,
thus resisting the tendency of the
knee to buckle, while at the same
time providing power which could
be used elsewhere. An air pressur-
ized hydraulic accumulator would
be the most convenient compo-
nent for power storage.,

SUMMARY

Internal power for orthotics and
prosthetics is discussed as an in-
termediate stage between external
power and no power. Preliminary
work is described on a hydraulic
crutch as an internal power source.
The requirements to make such a
system practical are discussed.
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A Fluid Resin Technique
for the Fabrication of

Check

N

Sockets

Peter M. Margetis, Col, DC,!
Walter L. Shepard, LTC, DC/?
Robert E. Plumb, CP,!
and Fred Leonard, Ph.D!

INTRODUCTION

During walking, a below-knee
amputee fitted with a patellar
tendon bearing socket will experi-
ence a continually changing set of
stump socket forces both of an an-
terioposterior and medial-lateral
nature. For successful fitting,
therefore, it is necessary to re-
solve the stump socket forces in
such a way as to provide for both
comfortable support and ade-
quate stabilization throughout
the walking cycle (1).

'U. S. Army Medical Biomechanical
Research Laboratory, Walter Reed Army
Medical Center, Washington, D. C. 20012

*U. 8. Army Regional Dental Activity,

Walter Reed Army Medical Center, Wash-
ington, D. C. 20012
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Many attempts have been made
to measure the distribution of
stump socket forces both stati-
cally and dynamically but no sat-
isfactory practical limb shop
method has evolved. Because of
the lack of an accurate method for
measuring these forces and the
difficulty of achieving a precise
fit, prosthetists have had to resort
to the use of soft liners to relieve
excessive unit pressure, at some
sacrifice in stability, or the pros-
thetist relies upon circumferen-
tial measurements of the stump
and socket as well as upon the
subjective evaluation of the pa-
tient to judge adequacy of fit and
comfort.
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FIGURE 1.—Preparation of wax check socket.

One possible method which may
be of help in visualizing the rela-
tive distribution of forces in a
socket would be through the de-
velopment of a clear transparent
socket. In such a socket, pressure
points should be readily observ-
able by soft tissue blanching, thus
the effect of various factors which
influence stump socket pressures,
such as socket fit and alignment of
the prosthesis, i.e., location of the
foot with respect to the socket, ef-
fect of thigh corsets, cuff suspen-
sion and side bars may be observed
and studied.

orthotics and prosthetics

In this paper, we report on a
method for the fabrication of a
transparent below-knee socket.

MATERIALS AND
METHODS

After the cast of the amputee’s
stump is taken and a plaster of
Paris positive is poured, a wax
check socket consisting of eight
layers of stockinet is prepared on
the cast by dipping in wax in the
usual manner (Fig. 1). The check
socket has a thickness of approxi-
mately 0.25 inches (Fig. 2).



FIGURE 2.—Completed wax check socket.

Next, a negative mold or im-
pression of the wax-coated cast
is made using agar-agar duplicat-
ing compound. Agar-agar, a hy-
drophilic colloid extracted from
certain types of seaweed, is
changed from a gel (solid) to a sol
(liquid) with heat.* The gelation
or hardening temperature of the
agar-agar varies between 86°F and
122°F. The temperature at which
the gel changes to the sol ranges
between 160°F and 212°F. The
agar-agar supplied in one-gallon

* Nobiloid Duplicating Material, Mobil-

ium Products, Inc., 125 No. Wabash Ave-
nue, Chicago, Illinois 60602
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containers is cut into small pieces
and heated to 212°F. The liquid
agar-agar, so formed, is cooled to
a temperature of 115°F before
being poured. After the agar-agar
has been prepared, the wax-
coated model is then placed in a
container and positioned in the
center of the container (Fig. 3).
The aligning rods (Fig. 4A) are
scored and used as reference marks
to insure that the model is cen-
tered in the same position as it is
removed and replaced into the
container throughout the proce-
dure. For the purposes of illus-
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tration the cross bars (Fig. 4B)
have been either removed or re-
placed by ring stand clamps to
allow unobstructed photographs.
The liquid agar-agar which has
previously been cooled to a tem-
perature of 115°F is now poured
into the container holding the
wax covered cast (Fig. 5). After
gelation of the agar-agar, the wax
covered cast is removed from the
agar-agar and the wax is cut to a
distance of 7 to 8 inches from the
distal end of the cast (Fig. 6). The
wax is sufficiently elastic to allow
removal without fracturing (Fig.
7). The cut ends are then approxi-
mated and sealed with a warm
wax spatula (Fig. 8). The wax
model is then gently replaced into
the agar-agar mold from which it
had previously been removed

series of circular discs (Fig. 10} is
placed inside the wax model and
positioned by using the reference
lines used earlier to align the
plaster cast. More agar-agar is
then poured inside the wax check
socket (Fig. 11) and after gelation,
is removed (Fig. 12). The circular
discs are necessary to prevent the
rod from pulling cleanly out of
the agar-agar. The wax usually
adheres to the agar-agar stump
model and is removed by again
cutting with a knife. (Fig. 13).
The wax at this point is discarded
and can be remelted for use in the
fabrication of future check sock-
ets as needed. The agar-agar
model of the patient’s plaster cast
is then placed back into the neg-
ative agar-agar mold and again
positioned using the reference
lines on the aligning rods (Fig. 14).

FIGURE 3.—Wax check socket centared in container.

orthotics and prosthetics
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FIGURE 4A.—Scored aligning rods; B—Cross bars.

The transparent socket is fabri-
cated using a poly (methyl metha-
crylate) syrupt which polymer-
izes at room temperature by
means of chemical initiators and
promotors to form poly (methyl
methacrylate), a hard synthetic
resin which is transparent and of
high clarity. The poly (methyl
methacrylate) syrup is poured
into a beaker to which a white
powder, supplied by the manu-
facturer,  presumably  benzoyl
peroxide, is added and the mix-

TKlear-m-ount w/Catalyst, Vernon-Ben-

shoff Co., Inc., 413 No. Pearl St., Albany,
N. Y. 12207
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ture stirred (Fig. 15). A sheet of
Saran wrap is placed over the
beaker and the mixture is allowed
to stand for 10 minutes. The resin
syrup is then poured into the
space B, between the agar-agar
model of the patient’s plaster cast
A and the agar-agar matrix C
(Fig. 16). The length of time nec-
essary for the check socket to
completely polymerize varies ac-
cording to its size and thickness
but an hour is usually sufficient.
The agar-agar stump and poly
{methyl methacrylate) check
socket are removed together from
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FIGURE 5.—Liquid agar-agar is poured around wax covered cast.
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FIGURE 6.—Cutting wax check socket to facilitate removal.
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FIGURE 7.—Removal of cut wax check socket.

orthotics and prosthetics
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FIGURE 8.—Cut wax check socket is sealed with warm spatula.
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FIGURE 9.—Replacing wax check socket into agar-agar mold.

FIGURE 10.—Rod with circular discs is centered inside wax check socket.

orthotics and prosthaetics




FIGURE 11.—Pouring agar-agar into wax check socket.

FIGURE 12.—Remaval of agar-agar stump model after removal of wax check socket.
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FIGURE 13.—Agar-agar stump modsel after removal of wax check socket.
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FIGURE 14A.—Outer layer of agar-agar; B.—Space formerly occupied by wax check
socket; C.—Agar-agar stump model,
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FIGURE 15.—Stirring of catalyst intc methyl methacrylate.
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FIGURE 16A.—Outer layer of agar-agar; B.—Methyl methacrylate syrup; C.—Agar-agar
stump model.
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FIGURE 17.—Agar-agar stump model—A—inside of poly methyl methacrylate check

socket—B.

orthotics and prosthetics
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FIGURE 18.—Agar-agar stump model—A—removed from poly methyl methacrylate check
socket—B.
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FIGURE 19.—Polishing of poly methyl methacrylate check socket.
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FIGURE 20.—Finished transparent poly methyl methacrylate check socket.
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the container (Fig. 17) and the
agar-agar is then separated from
the check socket (Fig. 18).

The proper relief in the margin
of the socket is obtained by cut-
ting the socket with various fin-
ishing stones on a lathe, The
check socket is polished using a
fine pumice and water slurry and
a cloth wheel (Fig. 19). A high
gloss is obtained by the use of a
cloth wheel and polishing com-
pound (Fig. 20).

Discussion

A review of the steps indicates
that certain precautions should
be taken; these are:

1. The agar-agar duplicating
compounds lose moisture and
shrink when exposed to air. It is
advisable therefore to pour the
resin as soon as possible in order
to avoid dimensional changes in
the finished check socket.

2. Under no circumstances
should the agar-agar remain over
night. Preferably the resin should
be poured within 30 minutes after
the gelation occurs.

3. Because heat transter through
the agar is slow the volume used
should be kept to a minimum to
permit rapid gelation. Gelation

may be further hastened by plac-
ing the container in cold circulat-
ing water during cooling.

In our first attempts vents were
placed in several areas around the
open end of the socket but it was
found that these were not neces-
sary as the fluid resin has excel-
lent flow properties thus elimina-
ting the danger of an imperfect
socket. The socket, prepared as
described, was fitted to an ampu-
tee and pressure points were
clearly visible.

SUMMARY

A simple technique for the fab-
rication of transparent sockets
utilizing a fluid bench curing poly
(methyl methacrylate) resin has
been presented. The finished
check socket possesses remarkable
clarity and could prove useful in
pressure studies on lower extrem-
ity amputees.
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Five Years of Non-Opera-
tive Treatment of Scoli-
osis and Kyphosis—A
Follow Up Study

Siegfried W. Paul, C.P.&0.

The non-operative treatment
of scoliosis and kyphosis with the
Miiwaukee brace can be consid-
ered an unprecedented success of
an orthotic technique.

We have known of spinal or-
thoses similar to the Milwaukee
brace for a long period of time.
However, the introduction of new
fitting principles and team ap-
proach as advocated by the Doc-
tors Schmidt, Blount, and Moe
changed this appliance from a pas-

' Director, Prosthetic and Orthotic Dept.
Newington Children’s Hospital, Newington,
Conn. Based upon a paper presented at the
National Conference and Assembly of The
Interprovincial Association of Prosthetists
and Orthotists of Canada; August 22-24,
1968; Montreal, Canada.
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sive apparatus to a functional or-
thosis.

The basic concepts of the Mil-
waukee technique have been well
desseminated. It is unfortunate
that only a few clinics have re-
ported on their experiences with
this approach.

Our scoliosis clinic at Newington
has seen a rapid growth since it
was established five years ago. I
would like to discuss our findings
of clinical follow-up of 135 pa-
tients. We have applied more than
200 Milwaukee braces during the
same period. My report is based
on records of the scoliosis clinic
at the Newington Children’s Hos-
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pital and involves only cases
treated with the Milwaukee brace.

Of these 135 patients 102 on
their first visit were diagnosed as
idiopathic scoliosis, 14 as juvenile
scoliosis, 4 paralytic, and 15 as
kyphosis. Other problems along
with scoliosis and kyphosis were
noted in 27 cases. They consisted
of polio, muscular dystrophy,

neurofibromatosis, hemivertebra,
amyotonia, spina bifida, syringo-
myelia, osteogensis imperfecta,
arthrogriposis, marphans syndrome
and the Kippel Feil syndrome.

The following clinic basic rou-
tine was used for the treatment
of these patients:

Initial medical work-up, basic
evaluation and outline of treat-

FIGURE 1—X-Ray of patient prior to application of localizer.

orthotics and prosthetics
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FIGURE 2—The same patient after application of localizer. Note excellent response.

ment, application of a localizer
cast for cases with more than 45
degree curvature prior to brace
application, A mold for the Mil-
waukee Brace was made at the
same time the localizer was ap-
plied, along with impressions for

retainers  preventing
ment of the teeth.
Patients wearing a

malalign-

localizer

3o

would be re-admitted to the hos-
pital after 4 to 6 weeks for re-
moval of the cast and fitting and
application of the brace and ori-
entation of the patient.

X-rays had been taken of the pa-
tients after localizer application.
New X-rays were made of all pa-
tients once the brace had been
applied. The patient would receive
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wearing  instructions, physical
therapy instructions and the re-
tainer tested and delivered. The
hospitalization which seldom ever
exceeded one week, resulted in
little or no loss of correction gained
in the localizer, excellent brace
tolerance and acceptance by the
patient. It was also noted that psy-
chological problems occured far
less frequently than reported by
other clinics.

It is the patients’ and parents’
cooperation which is needed for a
successful course of treatment.
The patient returned to the Or-
thotic Department and the phys-
ical therapist one week after leav-
ing the hospital for a review of the
exercise routine and adjustments
of the brace. It has been our ex-
perience, that we were able to
achieve considerable correction at
this early stage of treatment. The
patient returned to the clinic every
four to six weeks and would never
be allowed to go longer than a
maximum of eight to twelve
weeks, He would be seen by the
orthotist every six weeks for minor
adjustments and maintenance of
the brace. A localizer (Fig. 1 and
2) was applied or reapplied and
the brace refitted if the course of
treatment indicated no improve-
ment,

Of the 135 cases studied only
ten needed reapplication of a cast.
However it should be of interest
that (Fig. 3) 48 patients had been
localized prior to brace applica-
tion. It was necessary (Fig. 4) to
have a refitting of the brace in 8
cases. Eighteen patients needed
new pelvic sections and only 6 pa-
tients which had outgrown their

orthotics and prosthetics

APPLICATION OF LOCALIZER

48 PRIOR TO BRACING

10 REAPPLICATION POST BRACE APPLICATION
FIGURE 3

REFITTING OR REPLACEMENT OF BRACE

8 REFITTING
18 NEW PELVIC SECTION

6 REPLACEMENT OF ENTIRE BRACE
FIGURE 4

brace needed complete replace-
ment during the five-year period.

The present outcome of the 135
patients treated demonstrates the
excellent results of the Milwaukee
brace treatment: (Fig. 5)

47 patients or 33% corrected to
better than 20 degrees.

76 patients, or 56%, improved
in the brace or were stabilized.

12 patients, or 11%, had fusions
or application of Harrington In-
strumentation after use of the
brace for a period of time. This
compares favorably to a study four
years ago when 25% of the brace
wearers had to be stabilized
through surgery.

It should be of interest also that
of the twelve patients who re-
quired surgical treatment, two
had refused to wear the brace,
and two patients had a paralytic
scoliosis. Only short fusions with
continuance of the brace had been
performed in eight cases which
had other findings secondary or
primary to scoliosis.

The weaning process is the much
anticipated moment of the brace
patient. This process is carefully
guided by our clinic and is pat-
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PRESENT OUTCOME of 135 PATIENTS TREATED at NCH

with MILWAUKEE BRACE

47 - 33%CORRECTION BETTER THAN 20°
76 - 56% IMPROVED OR STABILIZED
12 - T1% OPERATIVE STABILIZATION

35 IN WEANING PROCESS

28 OUT OF BRACE
FIGURE 5

FIGURE 6—Hinged mandible and occipital section.

terned after the well-known out-
lines of the Doctors Blount,
Schmidt, and Moe. At present we
are weaning 35 patients from the
brace and follow 28 which have
successfully completed their treat-
ment,

Considerable knowledge and ex-
perience has been gathered since
the clinic was first established.

32

Experiences through solving prob-
lems resulted for us in deviations
from the orginal approach which
should be of particular interest
to the orthotist.

Our first (Fig. 6) and oldest mod-
ification of the brace was hinging
of the mandible section and the
posterior uprights (Fig. 7) on their
proximal point of attachment.
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FIGURE 7—Lumbar pad posterior view.

Hinging of the neck ring enabled

us to maintain an accurate fit of

the entire head section after any
adjustment and eliminated undue
stresses caused by repeated bend-
ing of the uprights.

Major skin problems which oc-
cured in particular during the
summer were eliminated by treat-
ing the entire brace surface ex-

orthotics and prosthetics

posed to the body with a heavy
coating of a non-toxic acrylic. Our
patients are now able to clean the
entire brace with a damp cloth re-
moving all of the perspiration de-
posits. It was found that skin re-
actions from the exposure to
copper rivet oxide and the clog-
ging of the pores by perspiration
deposits had caused 90°, of the
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FIGURE B-—Lumbar pad lateral view.

skin irritations. The only break-
down of skin currently observed is
the rare occasion of pressure over
hony prominences. We definitely
prefer to use leather, the organic
material, over any other material
for the pelvic section.

This does not hold true in the
case of a lumbar pad developed

by us. (Figs. 8, 9, 10, 11}. This

34

spring-loaded hinged lumbar pad
is made of Vitrathene, a poly-
thene plastic, imported from Eng-
land. Utilizing this skin-friendly
plastic, which has a soap-like
smooth surface for night splints
and other orthotic appliances,
made us aware of the non-adher-
ing surface of this material. Dif-
ficulties were encountered with
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FIGURE 9—Lumbar pad anterior view,

the leather/aluminum combina-
tion of the orginal design attached
by two straps. One on the anterior
surface of the pelvic section loop-
ing through the same and the
other on the opposing posterior
bar. The new pad has heen used
for two years and many of the good
results can be credited to this
functional pad. (Fig. 12). The pad

arthotics and prosthetics

is so located that its center is
slightly below the apex of the
lumbar. curve. The center of the
pad should be lateral to the
transverse processes of the verte-
bra covered by the pad. The
greatest force should be exerted
on the lateral portion which
should be worn as tight as possi-
ble, however, still enabling the
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FIGURE 10—Patient wearing lumbar pad and new axilla sling.

patient to pull away from the
same.

We know today that the con-
stant contact of the angular
hinged and spring-loaded pres-
sure pad has resulted in active
lateral correction, derotation and
excellent holding support. (Figs.
13, 14, 15). The triangular ap-
proach from a properly located

36

thoracic pad, a well fitted func-
tional lumbar pad, and a con-
toured axilla sling will result in
faster and more consistent results
in the treatment of the typical
scoliosis case.

Our most recent. and by our pa-
tients much appreciated, change
is a contoured axilla sling. (Fig.
16). The previously worn straight
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SPRING LOADED HINGED LUMBAR PAD
FUNCTIONS:
LATERAL CORRECTION

.,\
'POSTERIOR UPRIGHTS

DEROTATION

STABILIZATION

/
7

TEWPAan

FIGURE 11

padded bar suspended by two
straps was bulky and caused, es-
pecially in slightly obese cases,
general discomfort and pressure
on nerves and blood vessels lo-
cated in the axilla. We borrowed
the idea for improvement of the
axilla bar from a fitting technique
used for the hammessing of more
difficult upper-extremity prosthe-
ses. The prosthetist is utilizing a
“Hessing Axilla Pad” in cases of
persistant soreness of the armpit.
The pad as we are using it to-
day is made of well-contoured,
padded leather with dacron
straps. The pad is so designed
that it provides relief for the ten-
dons of pectoralis major and teres
major. Its rather flat contour elim-
inates (Fig. 17) the pressure on
nerves or blood vessels. The ad-
vantages of this design have en-
abled us to better balance the
force applied through the thoracic
pad and resulted in a supetior
static and dynamic alignment of

orthotics and prosthetics

the brace besides a more comfort-
able fit.

Orthotists advocating the the-
ory of a rigid bar for the axilla pad
can reinforce this contoured pad
by riveting a stainless steel plate
on the leather surface prior to
covering of the pad. It should be
noted that the structual more firm
and flat surface of the proximal
lateral thorax will not lend itself
to undesired changes as they
could be observed at the lower
rib cage level prior to application
of a thoracic outrigger.

These modifications along with
a follow up pattern of close super-
vision of the patient and the fit of
the brace have enabled us to
achieve the desirable end results
presented today. The Milwaukee
brace properly fitted and applied
with good maintenance is without
question the most effective con-
servative type of treatment of sco-
liosis and kyphosis known to us at
this time.
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FIGURE 12—Patient prior to brace application. Note lumbar curve 30°, thoracic curve 41°.
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24°, thoracic curve to 37°.
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FIGURE 14—Patient after application of lumbar pad, length of wear 4 months. Note lumbar
curve now 15°, thoracic curve 30°.
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CHIN and
—OCCIPITAL PIECE

AXILLA SLING
HOLDING PAD
LUMBAR PAD
PELVIC GIRDLE

AT REST ACTIVE D
ATERAL CORRECTION

A8 o8 PASS STABI |_|zAT|8N

FIGURE 15—Demonstration of bracing principle.

orthotics and prosthetics

a1




FIGURE 16— Contoured axilla sling, posterior view.
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FIGURE 17 —Contoured axilla sling, anterior view.
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FIGURE 18— Contoured axilla sling. lateral view.
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Cosmesis is of greatest impor-
tance to our patients and elimina-
tion of protruding ribs, winging of
the scapula, pelvic tilt and rota-
tion of the shoulder girdle can be
considered  important  results,
even though a curvature is pres-
ent.

QOur clinic is presently applying
the brace in cases which at one
time were considered for surgical
treatment only. This type of treat-
ment demonstrates once again the
effectiveness of the more and more
practiced team effort.
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NEW IMPROVEMENTS in
the U.S. Mfg. (2L-105)

Conventional A/K Knee Shin

xxiii

For many years, it has been the policy of

U.S. Mig. Co. to continually improve

the design and quality of their products.
" Four examples are listed below.

1

Hard wood insert
in knee prevents
compression of
wood on impact
of stop.

2

Aluminum bushings
set in knee with
epoxy eliminates oil
from oil-lite bearing
penetrating wood,

3

New light weight
precision die
cast back stop,

4

Side straps
machine riveted

into shin.
______ Sold an prescription
Knee Width Calf Circumference
3

UNITED STATES MANUFACTURING CO. |
P.0. Box 110, 623 South Central Avenue, Glendale, California 91209, U.S.A.
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WHY
FREEMANT

DELIVERY i one resson

Order in, order processed, order shipped.
Quickly. Usually within twenty-four hours...
seldom over forty-eight. What’s more, Free-
man supports fit right...wear longer...really
do the job. And the price is right. Freeman...
makes people feel better.

WRITE FOR FREE CATALOG

Jreeman

FREEMAN MANUFACTURING CO.
Box J, Sturgls, Michigan 48081

Ad No. 6802-A—4-1/2* x 7-1f2"
Lamport, Fox, Prell & Dolk, Inc., South Bend, Ind.
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Basic Component
FOR

Cosmetic Realism
IN

Hand Restorations

FEATURES

FIRM, RESILIENT "FEEL" LIFELIKE ELLIPTICAL WRIST
BRAIDED SPIRAL \

WIRE INSERTS THREE EASILY
POSITIONTHE . = ADAPTED MOUNTING
DUCTILE FINGERS —— ARRANGEMENTS

LIGHT WEIGHT

FLESH COLOR VINYL TINT
GIVES EXTRA COLOR DEPTH
PERFECTLY CORRELATED FIT WHEN USED WITH
TO COVERING COSMETIC GLOVES Reatlastie GLOVES

Anatomically accurate shapes and sizes are available for
male and female hands; for children, teen-agers and adults.

PASSIVE HANDS are fabricated using the highest quality polyeurethane foam sur-
rounding a carefully centered braided wire insert giving the hand firmness without
rigidity. The naturalvinylskinis precision molded of durable, long lasting material
requiring little care,

®
2 1000 FORTY SECOND STREET
- W B S
P 2T
S

f
= OCAKLAND, CALIF. 94608 U.S. A. @

£7'/€5 PHONE (415) 658-7440 or 658-7T441

- J
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WHICH ARE THE
BEST SELLING
CHILDRENS
PRESCRIPTION
SHOES?

l Child Life has been the best

selling and most prescribed
brand of children’s prescription
footwear since 1961.

N CTURING COMPANY « P.0. Box 2005 » Milwaukee, Wisconsin 53201




“Your “Professional and “Financial

Growth are best served by
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Sold only by ethical dealers, endorsed
and recommended by physicians and
fitted by professionally trained tech-
nicians, Truform anatomical supports
are the most highly respected and
accepted products in the field. They
enhance and protect the professional
slatus of the ethical dealer who carries
them. Truform’s progressive merchan-
dising and advertising programs
stimulate sales and increase profit.
If you're an ethical dealer who's look-
ing for growth, you can grow faster—
both professionally and financially
with Truform—the complete line of
Orthopedic Appliances s Surgical
Supportse Elastic Hosiery s Specialties.

For a starter, write for your free
copy of the Red Book, illustrating the
Truform line.

Truform Anatomical Supports sold
only by Ethical Appliance Dealers

JRUFORM

anatomical supports

3960 Rosslyn Drive, Cincinnati, O. 45209
New York =+ San Francisco = Texarkana

3175
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Prescribed
most

frequently

MYO COLLAR one piece unit with overlapping upper
and lower parts, for varying degrees of extension
(Four sizes)

EXTENSION & FLEXION COLLARS combinations from
only three sizes each, of adjustable and non-adjustable
units give practically all sizes and degrees of exten-
sion or flexion

MYO-VENT COLLAR stable one-piece split extension
collar, ventilated, adjustable. (Five sizes)

A wide variety of models assure adequate
immobilization and support of neck and head
in optimum position. Lightweight, ventilated,
inert polyethelene body. Closed cell expanded
neoprene padding. Contact surfaces vinyl-
coated knit fabric resistant to body secretions
and non-allergenic to practically all patients
Snap fasteners or Velcro. For illustrated
catalog, write Florida Brace Corporation,

P. O. Box 1299, Winter Park, Fla. 32789.

CERVENT COLLARS available in extension & flexion
models, for use where prolonged extension or flexion
is indicated. (Four sizes)
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KINGSLEY PRODUCTS

COSMETIC GLOVES

THE STANDARD OF

THE INDUSTRY

STANDARD COLORS

AVAILABLE IN 12 DIFFERENT SHADES
TO FIT EVERY REQUIREMENT.

LAMINATED FEET

WE “*SPECIALIZE IN SPECIALS"
FOR YOUR SPECIAL CASES

MOLDED
SACH FEET

THE FULL MOLDED FOOT

imgsley mfg, co.

1984 PLACENTIA AVENUE « COSTA MESA, CALIFORNIA
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DEMAND THE FINEST
FOR YOUR
GUSTOMERS

KENDRICK’S

sacro-lumbar
supports of | 48
dacron mesh T e

sizes 32 to 44 (hip measure).

PRESCRIBED BY PHYSICIANS...SOLD WITH CONFIDENCE

For your customers, there should be no substitute for the finest. Kendrick’s
Sacro-lumbar Supports of Dacron, an amazing synthetic fabric, provide the
most reliable and comfortable support possible. The porous weave of Dacron
is ideal for summer wear — lets the skin breathe — or all-the-year around.

Kendrick’s Dacron Sacro-lumbar Supports are lighter and far more com-
fortable — their durable, porous construction gives safe, long-lasting support to
the wearer. Lumbar stays are removable so the supports are easy to wash, quick
to dry. Styles for male or female.

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

JAMES R. KENDRICK COMPANY, INC,
Philadelphia, Pa. 19144 New York, N. Y. 10016

Kendrick
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The angles of the plate maintain same 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 Surgical
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 franchised dealer.

_j\ -~
]

EXTERNAL ’
ROTATION E

R
INTERNAL | / T‘
ROTATION 7/ \

|

A/ :
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MATLES ROTO SLEEPER

B SEEL'S g

I SABEL SHOES, 1207 CHESTNUT ST, PHILA, PA. 19107
SABEL DIVISION, R J. POTVIN SHOE CO., BROCKTON, MASS, 02402
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—Exclusively—

LEATHERS FOR THE
ORTHOPEDIC and PROSTHETIC TRADE

LIMB & BRACE LEATHERS: HOSPITAL LEATHERS:
s Orthopedic Horsehide e Shearlings for Pads
e Orthopedic Cowhide e Carving & Tooling

e Orthopedic Elkhide + Molding

o Glazed & Molding Cowhide e Russet Strap

o Calf—Kip—Sheep—Pigskin

Satisfied Customers Throughout the United States Since 1924

ORDERS SHIPPED
THE SAME DAY RODEN LEATHER CO.
1725 CROOKS ROAD

ROYAL OAK, MICH. 48068
Area Code 313-542-7064

Specially Designed For Brace Work
\

So highly regarded we call our Rover
“The Brace Shoe.” “uu can use it
with complete confidence.
Sizes & - 13 in varying widths. Extra
large size range also available.
Colors: Black Suede, Black, Smoke,
White, Brown, Red and Sage Green
Gluv and Antique Brown
Crushed Kid.

Mismate Service on Black

Only.

‘ The Irving Drew Corporation

Lancoster, Ohio 43130
DREW - DR. HISS - CANTILEVER GROUND GRIPPER

CORPORATION
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LIMB PROSTHETICS—1967
by A. BENNETT WILSON, JR. B.S.M.E.

REPRINTS OF THE ABOVE ARTICLE WHICH
APPEARED IN THE SPRING, 1967 ISSUE OF
ARTIFICIAL LIMBS ARE NOW AVAILABLE
THROUGH THE NATIONAL OFFICE.

TO OBTAIN REPRINTS, COMPLETE AND
MAIL THE FOLLOWING FORM.

AOPA
919 18th St. N.W.
Washington, D.C.

Please forward
1967" @ .35 per copy to:

_____copies of “Limb Prosthetics —

name

address

] Check enclosed O Bill me
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Journal Gift Subscriptions

Although it has traditionally been possible to obtain gift
subscriptions to the AOPA Journal, an innovation has been
introduced this year. A gift certificate (shown below) is
being sent to the recipient of the gift subscription in the
name of the donor.

To order gift subscriptions, send a list of the names and
addresses of those to whom you wish the Journal sent, and
the National Office will do the rest.

$4.50 per year is the gift rate.

american
orthotic &

prosthetic
association

GIFT CERTIFICATE

A gift subscription to Orthotics and Prosthetics, the
official Journal of the American Orthotic & Prosthetic Asso-
ciation, has been entered in your name by

| —

' 9 /‘?_:]1 ‘ } /_r’"
L ; S oot A /'/ Lo ’?L;’:..?Q/ ’i‘ﬂ? > ’.’—r!/;:-«—«_/
— e :

We are happy to include you among our many readers
and know that you will find the Journal interesting and
informative.

The Editor

o December 1968




e

e

S

PEDICS...’ITIE ONLY S
I'H IJ:ASTS FOR EV'ERY FOOT

et

. e -

Know that your L‘Orrei:tmns wnll be m
shoes uniquely designed to accommod
~ inastable, cnntmlled supenor quality

e ..
A

Alden -Pedic’s superior accommoé
rections is achieved not anly with

_ Long inside counters; right and left
_inside; heavy gaaFe nght

- shanks; and premiu

@ nthe ﬂnest”!oundatlon

-

i
i
i
i
-
i
i
&
o
i
i
i




"PLASTISKIN" Perfection

“Color stability is good, permanence is satisfactory—
resistance to soiling is substantially superior—
are much easier to keep clean.”

“Human Limbs & Their Substitutes,” sponsored by
Committee on Artificial Limbs, National Research Council.

Tenenbaum, Prosthetics
463-469 East 142nd Street, Bronx, N. Y. 10454




