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Pronator Assist1 
by Edward C. Grahn 

Director, Prosthetic Research and Evaluation 
Northwestern University Prosthetic-Orthotic Center 

Chicago, Illinois 60611 

Robert Keagy, M.D. 
737 North Michigan Avenue 

Chicago, Illinois 60611 

Diane C. Levy, O .T .R . 
Senior Occupational Therapist 

Rehabilitation Institute of Chicago 
Chicago, Illinois 60611 

Introduction 

The quadriplegic patient frequently 
has active supination due to re
tained control of the biceps brachii, 
the supinator, and sometimes the 
brachioradialis muscles. The biceps 
and the brachioradialis exert their 
supinator effect along with an el
bow flexion component (Fig. 1 ) . 

Since table-top work surface 
activities require placement of the 
pronated hand away from the 
body, this unopposed supination 
and elbow flexion restricts hand 

use. Degrees of contracture easily 
occur in the flexed and supinated 
position. 

In the sitting position gravity 

1 Based on work performed under V.A. 
contract V101 (134) P-5. 

FIGURE 1—The quadriplegic patient 
showing the unopposed supination and 
elbow flexion which restricts hand use. 



FIGURE 2—Partially assembled Pro
nator Assist showing the clamp, mount
ing plate, Lift Assist Unit, and bolt 
case. 

FIGURE 3—Completed Pronator Assist 
showing the addition of the polyethy
lene tubing and music wire. In the 
foreground is the base plate and its 
mounting plate for the distal attach
ment of the tubing and music wire as 
shown in Fig. 5. 

may be a sufficient elbow extensor. 
Gravity will not pronate the hand, 
although a pronating effect can be 
produced by shoulder abduction. 

The Pronator Assist presented 
permits orthotic pronation to be 
supplied without encumbering the 
hand with a significant weight in
crease, additional harnessing, or in
terference with elbow extension. 
One end of a cable can be attached 
to a wrist cuff or the forearm com
ponent of a grasp-release orthosis, 
while the other end of the cable 
can be attached to the wheelchair. 
The entire device is easily under
stood and appreciated by the pa
tient and his attendants. It is ap
plied as easily as the hand splint. 
Its torsion adjustment are simple: 
the hand knob is simply turned un
til the forearm pronates. 

Enough rotary force can be ex
erted to correct mild supination 
contractures, and the continuous 
torsion will gradually release more 
severe contractures. It may be 
necessary to modify the cuff or 
forearm component of the device 
to provide a broad surface on the 
dorsum of the radius and a broad 
surface on the volar aspect of the 

forearm to permit the application 
of the force couple exerted by the 
torsionally loaded cable. 

Patients can be fitted bilaterally. 
This device is sufficiently simple 
and well tolerated so that it does 
not threaten the patient's "gadget 
tolerance." It does not interfere 
with clothing, since it leaves the 
arm and elbow entirely free of en
cumbrance. 

Design 

The device is designed to keep 
the fabrication of parts to a mini
mum. Most of the parts are avail
able from either a supplier of 
prosthetic components or a hard
ware store. 

The torque required to pronate 
the wrist is supplied by the energy 
stored in both the Forearm Lift 
Assist Unit* (Fig. 2 ) and the steel 

music wire inside the polyethylene 
tubing (Fig. 3 ) . This torque is 
easily adjusted to meet the indi
vidual patient's needs. The unit is 

* A. J. Hosmer Corporation, Campbell, 
California. 



attached to the wheelchair frame 
with a simple clamp (Fig. 2). The 
plate to which the Forearm Lift 
Assist Unit is attached can be either 
brazed to this clamp (as shown in 
Fig. 2) or held there with the 
screws used to clamp the unit to 
the wheelchair. The mounting plate 
is shown in detail in Fig. 4 . The 
material can be 3/64-inch to 1/16-
inch thick steel or 3/32-inch to 
1/8-inch thick aluminum alloy. 

The Forearm Lift Assist Unit is 
not modified in any way. A left 
Lift Assist Unit is used on the 
right side and a right Lift Assist 
Unit is used on the left side. This 
unit is attached to the mounting 
plate with a # 1 0 hexagon-head 
screw at least l 1/4-inch long. The 
screw is drilled in two places with 
a # 5 5 (.052-inch) drill to accept 
the proximal end of the music wire. 
One hole is drilled through the 
center of the screw and the other 
just through the head as shown in 
Fig. 2. The music-wire size can 
vary from 15 gage (.035-inch di
ameter) up to 23 gage (.051-inch 
diameter), depending upon the re
quirements of the patient. The 
small diameters allow the greatest 
flexibility for hand placement; the 

large diameters are less flexible, but 
allow a greater torque to be ap
plied to the wrist. The plastic tub
ing is high-density polyethylene, 1/4 -
inch outside diameter by .062-inch 
wall thickness, tapped on one end 
for the # 1 0 screw. This plastic 
tubing adds additional stiffness to 
prevent the music wire from "coil
ing," however it does not con
tribute nor interfere with the tor
sional load. The distal end of the 
music wire is attached to the hand 
orthosis or wrist cuff, using a stand
ard prosthetic housing retainer and 
base plate. T o attach the base plate, 
braze two # 4 - 4 0 flat-head screws 
to a thin strip of steel (Fig. 3) and 
insert through the wrist cuff and 
base plate. The most distal screw 
is used to anchor the music wire as 
shown in Fig. 5. 

Assembly 

Determine the length of poly
ethylene tubing required by having 
the patient extend his arm actively 
as far forward and to the con
tralateral side as possible. Measure 
the distance between the wrist and 
the wheelchair frame where the 
unit will be attached. D o not 

FIGURE 4—Drawing of the mounting 
plate for the Lift Assist Unit and bolt 
case. It can be used for either the left 
or right side. 

FIGURE 5—Distal attachment of the 
polyethylene tubing and music wire. 



FIGURE 6 — T h e finished device in
stalled on the wheelchair and orthosis, 
and adjusted to obtain maximum pro
nation. 

measure in a straight line, but 
rather measure the curved path 
that the tubing would follow and 
cut the tubing to length. Cut the 
music wire approximately five inch
es longer. Insert the music wire 
through the center hole in the 
screw, bend back one inch from 
the end, insert into the other hole 
in the screw head, wrap the wire 
one turn counterclockwise (viewed 
from head end) around the screw 
body, and cut off the excess. Fig. 
3 shows how the music wire looks 
after it is fastened to the screw. In
sert the music wire and screw 
through the Forearm Lift Assist 
Unit and secure firmly with a nut. 
Insert this in turn through the plate 
and secure it loosely with a lock 
nut; it must be free to rotate. Slip 
the polyethylene tubing over the 
wire and thread onto the screw. 
Push a one-inch length of Stand
ard Cable Housing* halfway into 
the other end of the tubing. Attach 
the bolt case of the Forearm Lift 
Assist Unit to the plate (Fig. 2). 
Attach the base plate to the wrist 

cuff or forearm component of the 
orthosis and cut off the proximal 
screw flush with the nut. Thread 
the housing retainer on the housing 
and insert into the base plate. 
Wrap the music wire around the 
distal screw clockwise two turns, 
cut off excess, and secure with a 
nut (Fig. 5). Cut off the excess 
screw and cover the wrist attach
ment with leather or some other 
appropriate material as shown in 
Fig. 6. 

Clinical Evaluation 

Miss G. is a sixteen-year-old fe
male with an incomplete cervical 
5-6 quadriplegia as a result of a 
diving accident in September 1969. 
The patient spent eight months in 
two hospitals for acute care and 
progressive rehabilitation before 
being admitted to the Rehabilitation 
Institute of Chicago in May 1970. 

At the time of admission Miss 
G. displayed poor hand placement 
abilities bilaterally due to muscle 
weakness, tightness, and contrac
tures. Bilaterally, the patient had 
tight and weak (grade three-plus) 
scapulo-humeral musculature, grade 
four elbow flexors which were also 
tight, and forearm supination con
tractures. The left upper extremity 
had grade three-plus radial wrist 
extensors. The right upper ex
tremity, which was previously the 
patient's dominant extremity, had 
grade three radial wrist extensors. 
She had no active finger or thumb 
motion bilaterally and was unable 
to perform any prehension activ
ities. Prior to admission to the Re
habilitation Institute of Chicago, 
Miss G. had been taught to brush 
her teeth and sign her name using * A. J. Hosmer Corporation, Campbell, 

California. 



a utensil holder. This device had 
to be put on her right upper ex
tremity which was maintained in 
supination due to muscle contrac
ture. 

The patient was referred to Oc
cupational Therapy where she was 
placed on a program of graded ac
tivities to improve joint range-of-
motion, muscle strength and en
durance, hand placement, and self-
care abilities. Prehension activities 
with any orthoses were impossible 
for Miss G. due to supination con
tractures and lack of prehension 
musculature. 

In cooperation with the North
western University Prosthetic Re
search and Evaluation Center, Miss 
G. was fitted bilaterally with Prona
tor Assists to position both fore
arms in pronation. The left Prona
tor Assist was attached to the wrist 
cuff of a temporary Rehabilitation 
Institute of Chicago tenodesis or
thosis of Orthoplast,* which had 
been fabricated by the occupational 
therapist. This orthosis provided a 
three-point prehension for grasp 
and release activities. Following 
training in the use of the temporary 
orthosis with attached Pronator 
Assist, the patient was able to pick 
up utensils and a glass to feed her
self, pick up a telephone receiver, 
and perform prehension activities 
such as table games. As Miss G. 
became more proficient in perform
ing these activities, the temporary 
tenodesis orthosis was discarded 
and the Pronator Assist was at
tached to the wrist cuff of a 
laminated plastic Rehabilitation In-

stitute of Chicago tenodesis or
thosis (Fig. 6) (1). 

A temporary right volar Orthoplast static orthosis was also fabri
cated by the occupational therapist. 
This orthosis maintained the pa
tient's hand in a functional posi
tion. It also supported the patient's 
wrist in 30° extension, maintained 
a satisfactory thumb-web space, 
provided an attachment for uten
sils, and incorporated a wrist cuff 
to which the Pronator Assist was 
attached (Fig. 7). Miss G. used this 
orthosis to write, to dial a tele
phone, and to operate her electric 
wheelchair. The patient could also 
type on an electric typewriter using 
both upper extremities with wood
en dowels and operate a cassette 
tape recorder that was modified 
with extension levers ( 2 ) . The only 
activities for which Miss G. did not 
need the Pronator Assists and or
thoses were washing her face and 
hands and brushing her teeth. For 
the latter activity the patient used 
a toothbrush inserted into a leather 
utensil cuff which she could put on 
herself. 

The Pronator Assist allowed the 
patient's forearms to move through 

* Registered Trademark of Johnson and 
Johnson, New Brunswick, New Jersey. 

FIGURE 7—Anterior view of the pa
tient in Fig. 6. 



maximum passive joint range-of-
motion at the elbow and maintained 
the increased passive joint range-of-
tion that was gained through pas
sive stretching by the physical 
therapist. Following are the pas
sive joint range-of-motion measure
ments taken at the time of admis
sion to and discharge from the Re-

habilitation Institute of Chicago: 
Some additional pronation was 

gained when Miss G. performed 
humeral abduction. While wearing 
the bilateral orthoses and attached 
Pronator Assists, the patient was 
able to actively supinate when it 
was necessary. 

During the course of therapy 
Miss G. improved in muscle 
strength, endurance, and passive 
joint range-of-motion. After train
ing with the orthoses with bilateral 
Pronator Assists, the patient dis
played adequate hand placement to 
perform many activities. At the 
time of discharge from the Re 
habilitation Institute of Chicago 
Miss G. was able to feed herself 
with standard eating utensils and a 
glass, pick up a telephone receiver 
and dial the phone, operate an 
electric typewriter and adapted 
tape recorder with dowels, operate 
an electric wheelchair which had 
adapted controls, write with fair 
legibility, and participate in table 
games. Miss G. wore the right or
thosis and Pronator Assist through
out the day. The left orthosis and 

Pronator Assist were worn during 
meals and table-top activities. As 
the patient herself was unable to 
put on the orthoses with cables at
tached, family members were in
structed in applying the orthoses to 
the patient and setting the two 
springs of the Pronator Assists to 
attain maximum forearm pronation. 

In summary, the Pronator As
sist: 

1. Maintained optimal joint, 
range-of-motion that had 
been gained through ther
apy. 

2. Improved hand placement. 

3. Permitted the use of a Re
habilitation Institute of Chi
cago tenodesis orthosis, 
which enabled the patient 
to perform prehension ac
tivities with the left upper 
extremity. 

4. Allowed use of a static or
thosis for the right upper 
extremity, which enabled 
the patient to write and 
operate adapted equipment. 

References 
1. Sabine, C . L . , Addison, R . G . , 

Fischer, H . K . J . : A Plastic Tenodesis 
Splint. Orthopedic and Prosthetic 
Appliance Journal, 19:137-141, June, 
1965. 

2. Grahn, E . C : Tape Recorder Modi
fications for Use by Quadriplegics. 
The American Journal of Occupa
tional Therapy, XXXIV: 360-361, 
July-August, 1970. 



Method of Control of Electric 
Wheelchair for Paralyzed Patients 

And a Myoelectric Control 
For Upper Extremity Orthoses 

by Edwin M. Prentke, B.Sc.E.E. 
Ampersand Research 

Department of Physical Medicine and Rehabilitation 
Highland View Hospital 

Cleveland, Ohio 

An electronic system has been 
designed and built that enables 
quadriplegic patients and other 
severely handicapped persons to 
operate an electric wheelchair. Both 
speed and direction of motion are 
provided. The system also includes 
a myoelectric control for a flexor 
hinge hand splint, a powered el
bow flexion device, and an accelera
tion limiter. All of the components 
are contained in a metal cabinet 
attached behind the wheelchair. 
Power is supplied by the wheel
chair batteries and by an auxiliary 
nickel cadmium rechargeable bat
tery. Without hand, wrist, or arm 
function, these patients can now 
avail themselves of an electric 

wheelchair. 
The system provides these func

tions: 

1. Pre-selection of speeds: 
slow, medium, fast, and off. 

2. Control for eight directions: 
straight ahead, straight back, 
clockwise turn ahead, coun
terclockwise turn ahead, 
sharp right, sharp left, right 
turn backwards, and left 
turn backwards. 

3 . Provision for operating ap
pliances other than the 
wheelchair. 

4 . Opening and closing a hand 
splint. 

5. Powered elbow assist device 



for those who cannot bring 
their hands close enough to 
their mouths for eating. 

6. Acceleration limiter to pro
vide smooth, gradual starts 
to prevent the jerking of the 
head and trunk that occurs 
without this device. 

Both speed and direction of the 
wheelchair are controlled by sensi
tive touch switches located on a 
panel on the lapboard. T o set the 
speed, the user repeatedly touches 
a disk (a) in Figure 1 until the 
desired lamp, marked "Slow," "Me
dium," or "Fast ," lights. T o drive 
away, he touches the rim of the 
large disk (b) in Figure 1 at a loca
tion corresponding to the desired 
direction of travel. If, for example, 
he presses the disk in front, the 
chair goes straight ahead. As soon 
as he removes his thumb from the 
touch disk, the chair comes to a 
stop. 

Another touch disk can be used 
to turn various appliances, such as 
TV, radio, tape recorder, on and 
off. This requires an auxiliary con
trol unit such as the Ampersand 
Paratrol. 

Some of the features of the con
trol device include a meter for 
checking the battery, a built-in test 

signal for checking the operation 
of the myoelectric control system, a 
mercury switch for operating the 
powered elbow motor, a knob for 
adjusting the rate of acceleration, 
a switch to disconnect the accelera
tion limiter if desired, and a spe
cial electronic circuit that cuts off 
current to the elbow and splint 
motors after the cables have reach
ed the end of their travel. The re
lays that operate the wheelchair 
motors are driven by transistors 
which are turned on by the lap-
board switches. This prevents arc
ing and corrosion of the switch con
tacts, and prolongs their life. 

Both the lapboard and the elec
tronic unit can easily be detached 
from the wheelchair by unplugging 
the cable connectors. The entire 
system is shown in Figure 2. 

Several of these systems have 
been built and are now in use. 
Great care was used in the design, 
selection of components, and in the 
fabrication, to achieve high reliabil
ity. The system has proved to be 
relatively trouble free. Figure 1 

Figure 2 



Construction of a Short Above 
Knee Pylon in a Patient with 

Amputations of Three Extremities 
Gerald J . Herbison, M.D. 1 

Dexter Friesen 2 

This study was supported in part by Re
search and Training Grant RT-8 Voca
tional Rehabilitation Administration. 

L . S . is a 25-year-old male who 
fell in front of a moving subway 
train on November 17, 1968. He 
was admitted, unconscious, to 
Temple University Hospital on the 
day of the accident. The systolic 
blood pressure was 70, with a pulse 
rate of 130. The physical examina
tion on admission disclosed trau
matic amputations of the right leg 

approximately five inches below the 
greater trochanter, the right upper 
extremity approximately four inch
es distal to the head of the 
humerus, the left leg at the ankle. 
The patient was transfused and tak
en to surgery. The following 
procedures were done: a left below-
knee amputation four inches distal 
to the tibial tubercle; the fibula 
was removed two inches higher; a 
right above-knee amputation done 
two inches below the greater tro
chanter; a right above-elbow am
putation done three inches distal 
to the head of the humerus. 

Subsequent to surgery, the right 
lower-extremity stump oozed seropurulent material. December 9, 
1968, there was a revision of the 
right stump. The revision was done 

1. Assistant Professor, Department of 
Physical Medicine and Rehabilita
tion, Temple University School of 
Medicine. 

2. Physical Therapy Assistant, Pros
thetics Technician, Department of 
Physical Medicine and Rehabilitation 
Temple University Health Sciences 
Center. 



Figure 1 

Figure 2 

Figure 3 

through the greater and lesser 
trochanter. (Fig. 1) 

Description of Pylon: The pylon 
was fabricated using a positive 
mold. The mold was then sanded 
into a quadrilateral-type socket. 
The femoral triangle was hollowed 
out. About this mold a final socket 
was fabricated in forty-five degrees 
of hip flexion. A two-by-two was 
used for the "thigh" of the pylon. 
Initially the thigh section consisted 
of a tapered block with a hinge. 
This was used in conjunction with 
a hip Spica the patient wore for 
about two weeks while developing 
ambulatory skills. Its purpose was 
to allow removal of the pylon at 
the hinge by removing the peg con
necting the two halves (Figure 2). 
This was attached to an above-
knee prosthetic unit* (Figure 3-6). 
The socket fit so well that with the 
patient at forty-five degrees of hip 
flexion, it was impossible to pull 
the socket from the stump. A 

shoulder strap was used as addi
tional suspension. 

A method of fabricating a satis-

* United States Mfg. Co., 623 South 
Central Ave., P.O. Box 110, Glendale, 
California 91209. 



Figure 4 

Figure 5 

Figure 6 

factory short above-knee pylon has 
been described. 

The patient was discharged on 
May 2, 1969, capable of ambulat
ing one thousand feet. He is com
pletely independent in activities of 
daily living including the ability to 
go up and down stairs. 

We are aware of the fact that the 
patient will depend on a wheel
chair for most of his locomotion. 
However, because he could not 
leave his house or be independent 
in toilet care without the limbs, we 
feel that the energy expended on 
the patient was justified. Final 
prosthetic devices have now been 
fabricated. 



A Total Contact Color Pad 
by Alfred Schnell, C .P .O. * 

and 
Herman G. Pollack, D P M * * 

Fig. 1. Total Contact Pads in Various Sizes. 

Introduction 
There has been a need for some 

method of determining whether 

* Hartford Orthopedic Appliance Co. 
589 Prospect Avenue 
West Hartford, Conn. 06110. 

**Hermell Products 
111 Pearl Street 
Hartford, Conn. 

pressures caused by bony prom
inences are present on BK and A K 
amputees fitted with total contact 
sockets. It is also necessary to 
insure that total contact is made. 
After experimenting with several 
types of materials, a distal pad has 
been developed that has proved to 
be most effective and easy to apply. 



Suggested Application Procedure 

Place the desired size pad in the 
total contact socket. Have the pa
tient, wearing a stump sock, walk 
with his prosthesis. A cushioning 
effect is felt as the pad conforms 
to the distal end of the stump and 
socket. The prosthesis is then re
moved and by observing the pad, 
the indentations made by pressure 
points can be observed. Discolorization will also appear according to 
the amount of pressure on the pad. 
The thickness variations in the 

compressed pad will also indicate 
whether or not total distal contact 
is maintained between the stump 
and socket. 

Technical Information 

Total Contact Pads, shown in 
Fig. 1, are made of a non-toxic 
latex foam, specially treated to 
retain its identification of the com
pressed areas. A colored flock has 
been added for strength as well as 
for color identification of the com
pressed areas. 



American Academy of 
Orthotists and Prosthetists, Inc. 

(The following is a brief descrip
tion of the newly-formed organiza
tion of Board-Certified Orthotists 
and Prosthetists. Anyone desiring 
additional information should con
tact Mr. Daniel G. Rowe, C.P.O., 
2032 Marshall Ave., St. Paul, Minn. 
55104) 

Until the formation of the Amer
ican Academy of Orthotists and 
Prosthetists, no vehicle existed that 
gave the individual Certified Practi
tioner a vote in the affairs that most 
directly concerned his profession. 
Because of an awareness of these 
problems, A A O P has been formed, 
with the endorsement of the Board 
of Directors of the Association and 
the American Board for Certifica
tion to formulate and establish a 
group which will represent the in
terests and affairs of the individual 
certifees. As a result, an organiza
tional meeting was held in St. Louis 
on December 12 and 13. Eighty-
three Certified Practitioners were 
present at this meeting and en
dorsed the by-laws and the Charter 
of this group; elected officers and 
directors; and established applica
tion fees and annual dues. 

The purposes of the corporation, 
as stated in the Certificate of In
corporation, and subject to amend
ment from time to time, as therein 
provided, are the following: 

A. To conduct and carry on the 
activities of a non-profit corpora
tion in order to promote attainment 
of the highest standards of technical 
competency and ethical conduct by 
practitioners; 

B. To provide, through member
ship in the Academy, recognition of 
practitioners who practice accord
ing to technical and ethical stand
ards that the Academy may adopt; 

C. T o conduct investigations and 
examinations and do any other act 
necessary to ascertain whether prac
titioners who apply for or who have 
been admitted to membership in 
the Academy achieve and maintain 
these standards. 

D. T o collaborate with recog
nized educational, research and 
other organizations to develop tech
nical and ethical standards for the 
profession of orthotics and pros
thetics. 

It is recognized by the Board of 
A A O P that there are now in 



existence several active societies at 
the regional or local level, and that 
other groups are in the process of 
forming. It is hoped by the Board 
that these groups will align them
selves with, and become members 
of AAOP, and subscribe to the ar
ticles of incorporation, and become 
chapters of the National A A O P 
organization. Much of what the 
Academy hopes to accomplish in 
the areas of educational advance
ment, public relations, recruitment, 
and other efforts will have to be 
done at the local level. This will 
require the support and the effort 
of all practitioners, nationwide. 

The board is formulating active 
working committees. They will be 
comprised of practitioners in all 
parts of the country to make the 
Academy a functional and energetic 
working body to stimulate, en
courage, and promote attainment 
of the highest standards of techni
cal competency and ethical conduct 
by practitioners of the profession of 
orthotics and prosthetics. 

In the final analysis, the success 
or failure of the infant Academy 
rests solely with the Certified Prac
titioners. If they support these ef

forts, not only by joining the 
Academy and paying dues, but by 
offering their services and working 
for the Academy, then it cannot 
help but be a successful effort. 

Membership requirements are as 
follows: 

1. Membership is limited to or
thotic and prosthetic practitioners 
who are certified by the American 
Board for Certification in Orthotics 
and Prosthetics, Inc. 

2. Such practitioners who apply 
and pay the application fee and dues 
during the first year of the Acad
emy's existence will be charter 
members. 

The Officers and Directors who 
were elected at the December 12-
13 meeting in St. Louis are : 

President: Ralph R. (Ronney) 
Snell, C.P. 

President-Elect: William Brady, 
C.P. 

Vice-President: Hugh Panton, 
C.P. 

Secy.-Treas.: Daniel G. Rowe, 
C.P.O. 

Directors: Blair Hanger, C P . 
Henry Gardner, 
C.P.O. 
Charles Jones, C.P. 



The patient can enjoy golf. 

The patient continues to function 
socially in all situations. 

V 

At last... 
an EXTERNAL BREAST PROSTHESIS so natural it 

looks and feels like her. Since it's worn comfortably 
inside a normal bra, there's no noticeable differ 

ence when wearing this artificial breast made 
of soft, mobile silicone gel encased in a 

smooth silicone rubber skin. 
And as the Truform artificial breast , 

Model 1600 is right next to the skin 
in an ordinary bra, day in, day out, 

it gives the feeling that it is 
really part of the body 

The patient swims with complete 
conf idence because trie breast prosthesis Is 
virtually the same density as water There would be 

no adverse effect from the breast prosthesis floating 
or sinking, and therefore, when swimming, It hi com

pletely stable in the fitted position. 

June 1171 



artificial breast prosthesis, surgical garment or convalescent 
product by Truform. Life is action and Truform can help 
keep your patients moving every minute. 

I "7I inorfor vt.'sron of If70 — 
! 11" from ana IS' becfcj 
This eeero-lumbar support design it 
•specially lor the obese figure II shapes up 
an obese body comfortably. A deep, single 
unit back, well boned wiih multiple flexible 
Mays and two rigid shaped steels in cloth 
pockets stabilizes the sacrum and lumber 
spine. Three sets o( puff straps which 
operate through side lacing apply affective 
constricting pressure to this bach. The 

17 Inch back and 14 inch front 

M o d e l 5066 

Folding Adiuiteoie Convalescent 
Walker is a sturdy and well 
constructed 1 ' tubular aluminum 
product anodized with a satin finish 
Its height varies to X' from the floor 
and ft hsa lour rubber non-marring 
floor tips. There are no toots required 
to open or fold the walker—a simple 
swing action accomplishes this 

M o d e l 4219 

Premium Swlngaway Front Wheel
chair offers maximum convenience 
and has many quality features 
including big a" ball bearing casters 
that allow the chair to roll over ruga 
carpets end uneven surfaces, ft has 
padded slide-back arms and 
swinging detachable Iront rests 

M o d e l 890 
Mastectomy sleeve prevents edema in the arm after breast amputation. The arm eleev 
is a light weight elastic fabric and it available in three sizes; smell, medium, and 
large. When worn with a hand piece it gives the best resulls 

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



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 

KENDRICK'S 
sacro-lumbar 
supports of 
dacron mesh No. 8458-S Kendrick Sacro-lumbar Sup

porter with Dacron Mesh. Available in 
sizes 32 to 44 (hip measure). 

P R E S C R I B E D B Y P H Y S I C I A N S . . . S O L D W I T H C O N F I D E N C E 

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 
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 A S 3 
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%nit-eRite Stump Socks 
proved best 
by 
wear test 

Satisfied Clients 
Come Back! 
Recommend 
Knit-Rite Stump Socks 

K N I T - K I T I C , I N C . 
1121 G R A N D A V E N U E • K A N S A S C I T Y . M I S S O U R I 6 4 1 0 6 

P H O N E : 8 1 6 - 2 2 1 - 0 2 0 6 

You Just Can't Beat 
Our Rover For Brace Work 

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

• L e a t h e r S o l e & H e e l 
• L o n g C o u n t e r 
• E x t r a S t r o n g S t e e l S h a n k 

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. 

C O R P O R A T I O N 

The Irving Drew Corporation 
DREW 

Lancaster, O h i o 4 3 1 3 0 
DR. HISS - CANTILEVER G R O U N D GRIPPER 
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AN INV ITAT ION 

FOR: 
M E M B E R S O F T H E O R T H O T I C S & 

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

TO: 
C O N S I D E R P R O F I T S A V A I L A B L E T H R O U G H 

T H E S A L E O F C H I L D R E N ' S 

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

The 
number 

1 
CONTACT 

ft 

"/A/Mf 
in 

P f i E S C f i , P r / 0 

FOOTWEAR H£RBST sun* •fcjfcitiJij 



WHY 
FREEMAN ? 
DELIVERY 
is one reason. Four warehouses that process 
and ship orders within 24 hours! Contact the 
Freeman warehouse nearest to you. . . 

M I D W E S T 
FREEMAN M A N U F A C T U R I N G C O M P A N Y 

Central Office & Warehouse, Box J 

Sturgis, Michigan 4 9 0 9 1 

Phone: (Area 6 1 6 ) 6 5 1 - 2 3 7 1 

W E S T 

FREEMAN M A N U F A C T U R I N G C O M P A N Y 

6 3 6 So. Sunset, West Covina, Cal . 9 1 7 9 0 

Phone: (Area 2 1 3 ) 3 3 8 - 1 6 1 8 

E A S T 

FREEMAN M A N U F A C T U R I N G C O M P A N Y 

Box 2 7 7 , Ephrata, Pennsylvania 17522 

Phone: (Area 7 1 7 ) 7 3 3 - 4 2 6 1 

S O U T H 

FREEMAN M A N U F A C T U R I N G C O M P A N Y 

Box 1971 , Anniston, Alabama 3 6 2 0 1 

Phone: (Area 2 0 5 ) 2 3 7 - 0 6 1 1 

• Orthopedic Supports and Appliances 

• Full Fashioned Elastic Hosiery 

• Maternity Girdles and Brassieres 

Freeman 
FREEMAN MANUFACTURING COMPANY 

Box J, Sturgis, Michigan 4 9 0 9 1 
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A NEW PRODUCT OF MODERN RESEARCH 

Sabe l gets 
al l the 
b r e a k s . . . 

Sloping, padded 
no-chafe lop line. 

Extra wide, 7" padded 
tongue accommodates 

swellings and 
bandaging. 

with the new 
all-purpose AM-BOOT! 
The most versatile and 
accommodating boot ever designed, 
through clinical experiences 
and medical requirements. 
Helps put a post surgical patient 
back on his feet . . . makes him 
ambulatory by providing custom 
features that anticipate practically 
all post-surgical problems. 

Sabel gets all the breaks . . . 
because they make their own! 

SABEL'S 

AM-BOOT 

SABEL DIVISION 
C.H. ALDEN SHOE CO 

Write E. J. Sabel Co., Benson-East, 
Box 644, Jenkintown, Pa. 19046. 

Neutral last with ful l , 
squared-off toe. 
Neither right 
nor left. 
Notice elongated,heel. 

Heavy foam interlining with soft, 
glove leather lining throughout. 
Pre-drilled holes m steel stank are 
marked and located on leather insole 

Steel ihnnk is 
i iT-uni led for easy 

Orace attachment 
Heel is extra long 
to accept angular 
bracework. 
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You have to see it to believe it! 

Custom Fit Your Patient 
With Any One of the 5 Style Bra ces 

IN MINUTES 

K N I G H T T A Y L O R 

any combination of bands 

W I L C O X 

fill 

K N I G H T - T A Y L O R 
combination 

W I L C O X - T A Y L O R 
combination pat. pend. 

All made possible with the use of 

PREFABRICATED PARTS 
Assembled in your own shop, to your patients measurements 

No special tools required • Ail parts are interchangeable 
Individually packaged • Completely washable • Well padded 
No metal touches the body • 3 style pelvic 2 style thoracic 

For more information write direct to the manufacturer 

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

516 S. Howard Ave. Tampa, Florida 3 3 6 0 6 
All fitters must be trained on the assembly procedure 

2d llie ^Qmpod&ibility 
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S U T T O N SANDER SPEEDS 
CUTT ING TIME BY 4 0 < ? b ! 

B E L T S L A S T F O R M O N T H S 

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. 43122 1314) 255-5255 

Offices in Principal Citiet 

Please send complete Information on Sutton's SJ 2-0. 

Name ...'..ji, , , , . , „ , „ „ „ _ _ _ _ _ _ , „ _ . , , „ . . „ 

Firm .._ _____ 

Addre«$__„...„. . „ ...._..______...„__ __ .„ .„ ,_ _ 

City State Zip.. 

M A D E T O O R D E R 

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 m e a s u r i n g 
charts, write to: 

R O B E R T O . P O R Z E L T 

3457 LINCOLN AVENUE • CHICAGO 13, ILLINOIS 
Telephone: BI 8-0343 
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POST-SURGICAL SUPPLIES 

v J, 

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" circumlerence 

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" 

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 

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 appli 
cation 

Top foe 
Width 

5" 
5" 
6" 

Len. 
14" 
18" 

Width 
2W 

18" 

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

P E L S U P P L Y C O M P A N Y 

4 6 2 3 DETROIT AVE. , CLEVELAND, OHIO 4 4 1 0 2 — PHONE: 3 1 6 - 6 5 1 - 7 7 9 1 

PAUL E. LEIMKUEHIER, PRESIDENT 
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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 

VELCRO® 
New concept in fastening 

d i s t r i b u t e d to t h e 
O r t h o p e d i c a n d P r o s t h e t i c P r o f e s s i o n s 

b y 

L. Laufer & Co. 
SO West 29th Street • New York 1, N. Y. 
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CLASSIFIED ADVERTISEMENTS 
Rates: First35words,$24.00(minimum). Additional words $1.00 each. Situations wanted 
advertisements half rate.Space rate additional: 13x13 picas - $105.00; 13x18 picas - $180.00. 

Mail addressed to National Office forwarded unopened at no charge. 

Classified Advertisements are to be paid in advance; checks should be made payable to 
"Orthotics and Prosthetics." Send to: Editor, Orthotics and Prosthetics; 1440 N St., 
N.W., Washington, D.C. 20005. 

FOR SALE 
Adler Flat Bed heavy duty sewing 

machine—used one month—new 
condition. 

Orthopedic Service Co. of 
Raleigh, Inc. 

102 Glenwood Avenue 
Raleigh, N.C. 27603 

(919) 832-6472 

CERTIFIED PROSTHETIST 
C P . or C.P.O. to share manage

ment and ownership of business. If 
certified only in prosthetics, must 
have some experience in orthotics. 
Contact: 

Frank Friddle 
Friddle's Orthopedic Appliances, Inc. 

300 Greenville Street 
Anderson, S.C. 29621 

PROSTHETIST-ORTHOTIST 
SEEKS POSITION 

36 year old certified prosthetist, 
orthotist desires position in an urban 
university setting. Interested in pro
gram that combines research, edu
cation and clinical opportunity. 

Presently employed by major uni
versity as director of prosthetics 
and orthotics. 

Address inquiries to 
AOPA (Ad # 1 0 1 ) 
1440 N St., N.W. 

Washington, D.C. 2 0 0 0 5 

FOR SALE 

PROSTHETICS AND 
SURGICAL APPLIANCES 
ESTABLISHED CLIENTELE 

MEDICARE AND 
INDUSTRIAL ACCOUNTS 

Profi table business. Smal l down 
payment, balance f rom prof i ts. 
Wonderfu l oppor tun i ty for f u tu re 
success. Owner re t i rement age. 

Frank Bogart 
28 Glenburn Drive 

Pittsburgh, Pa. 15236 
(412) 653-3344 

ORTHOTIC-BUSINESS 
OPPORTUNITY 

Orthopedic Surgeon in South
west Missouri interested in en
couraging Orthot is t t o begin own 
business in Jop l i n , Missour i . Near
est Orthot is t seventy mi les. Town 
of 40 ,000 populat ion w i th 300 ,000 
populat ion w i t h i n f i f ty m i le radius. 
Excel lent area to raise fam i l y w i t h 
many outdoor recreat ion fac i l i t i es 
nearby. Interested part ies contact 
Ned B. Chase, Jr., M. D. Medica l 
Arts Bldg. Jop l in , Missour i 6 4 8 0 1 . 

CERTIFIED PROSTHETIST 
AND ORTHOTIST 

Want to breath fresh air? Come 
to sunny A lber ta , Canada. Can start 
immediate ly . Company pays 1 0 0 % 
of p remium for Medical Plan wh ich 
provides full medica l and hospi ta l 
izat ion i nc lud ing 8 0 % of prescr ibed 
med ic ine . Reply g iv ing comple te 
history of employment , also qua l i f i 
cat ions, exper ience and salary ex
pected. All repl ies conf ident ia l and 
an interview wi l l be arranged. 

A. L. Bennett 
Northern Alberta Limb Company 

1 1 4 5 0 — 1 2 4 Street 
Edmonton 4 1 , Alberta, Canada 

ORTHOTIST WANTED 

Orthot ic f ac i l i t y needs exper i 
enced or thot is t immed ia te l y—need 
not be cer t i f ied . Contact : 

L. E. Graves 
Savannah Brace Shop 

705 East 65th St. 
Savannah, Ga. 

days: (912) 355-5612 
evenings: (912) 897 -2456 



The 1971 NATIONAL ASSEMBLY of the 

AMERICAN ORTHOTIC AND PROSTHETIC ASSOCIATION 

will be held 

OCTOBER 31 to NOVEMBER 3 

at the 

SAHARA 

LAS VEGAS, NEVADA 

For Program Details and Registration Information 
write to 

The American Orthotic and Prosthetic Association 

1440 N Street, N.W. 

Washington, D. C. 20005 

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



ORTHOTICS AND PROSTHETICS 

INVITES THE SUBMISSION OF ALL ARTICLES AND MANUSCRIPTS 

WHICH CONTRIBUTE TO ORTHOTIC AND 

PROSTHETIC PRACTICE. RESEARCH. AND 

EDUCATION 

All submitted manuscripts should include: 
1. THE ORIGINAL MANUSCRIPT AND TWO COPIES. If possible, the duplicate manuscripts should 

be complete with illustrations to facilitate review and approval. 
2. BIBLIOGRAPHY. This should be arranged alphabetically and cover only references made in the 

body of the text. 
3. LEGENDS. List all illustration legends in order, and number to agree with illustrations. 
4. ILLUSTRATIONS. Provide any or all of the following: 

a. Black and white glossy prints 
b. Original drawings or charts 

Do not submit: 
a Slides (colored or black & white) 
b. Photocopies 

PREPARATION OF MANUSCRIPT 

I . Manuscripts must be TYPEWRITTEN. DOUBLE-SPACED and have WIDE MARGINS 
2 Indicate FOOTNOTES by means of standard symbols (*). 
3. Indicate BIBLIOGRAPHICAL REFERENCES by means of Arabic numerals in parentheses (6). 
4. Write out numbers less than ten. 
5. Do not number subheadings 
6 Use the word "Figure" abbreviated to indicate references to illustrations in the text (. as 

shown in Fig. 14) 

PREPARATION OF ILLUSTRATIONS 

1 Number all illustrations. 
2 On the back indicate the top of each photo or chart. 
3. Write author's name on the back of each illustration 
4. Do not mount prints except with rubber cement 
5 Use care with paper clips: indentations can create marks. 
6. Do not write on prints: indicate number, letters, or captions on an overlay 
7. If the illustration has been published previously, provide a credit line and indicate reprint 

permission granted 

NOTES: 
—Manuscripts are accepted for exclusive publication in ORTHOTICS AND PROSTHETICS 
—Articles and illustrations accepted for publication become the property of ORTHOTICS AND 

PROSTHETICS 
—Rejected manuscripts will be returned within 6 0 days. 
—Publication of articles does not constitute endorsement of opinions and techniques. 
—Al l materials published are copyrighted by the American Orthotic and Prosthetic Association 
—Permission to reprint is usually granted provided that appropriate credits are given. 
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F o o t p r o b l e m * * ' ? 

• H i i » t » " p r o b l e m s ' ? 

p r e e i e r i l » e 

L D E M P E D I C S ! . . T I H , O H M S I I 

H i L A S T S F O R E V E R Y I O O T 

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

n a stable, controlled, superior quality f o u n d a t i o n . 

Alden-Pedic's superior accommodation ot pre 
tections is achieved not only with u n i q u e f " 

Long inside counters; right and let: urtlio hee l ! 
i n s i d e ; heavy gauge r ight and H H T 

shanks; and premium leathers c o m b j 
the finest foundation made for you 

B E S U R E . W R I T E F O R Y O U R F R E E P R O G R E S S R E P O R T 

O N S H O E « L A S T D E S I G N 8. I L L U S T R A T E D B R O C H U P 

E N S H O E C O M P A N Y - M l D D L E B O R O U G H • M A S S 0 2 : 



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

WASHINGTON, D.C. 20005 


