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P R E F A B R I C A T E D 
M I L W A U K E E 

G I R D L E S 
• Designed with even 3/16 thickness consistency throughout. 
• Made in either medium or low density polyethelene. 
• Extra high form for high curve correction. 
• Available in seven standard sizes. 
• Available in complete assembly from measurements or 

negative cast. 

(Measurement & technique instructions available.) 
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Concerning the Orthotics Profession 

M uch has been made of late concerning the struggle in which the orthotic 
profession is engaged. This striving for professional recognition is anal­

ogous to the growing pains during the early years of general surgery, ortho­
paedics, and dentistry. 

The quotation given below was discovered in a volume written in 1904 by 
the founder of the American College of Surgeons. In it, I have taken the 
liberty of exchanging the word "orthotist" for "surgeon" and "orthotics" for 
"medicine" or "surgery." The result is, I think, quite appropros of current 
opinion developing within the orthotics profession. 
"To succeed one must make good. T o fulfill the tenants of his calling an or­
thotist must understand diseases accurately, and appropriately manage his 
patients. T o accomplish this he must have knowledge. T o possess knowledge 
of the science of orthotics he must familiarize himself with the achievements of 
the most competent orthotists; he must make frequent visits to the masters of 
orthotics and witness their work; he must visit his confreres in other lands; he 
must know by comparison how nearly right he is, measured by the standards 
of his peers. When he discovers or achieves something that all medical men 
should know, he must be unselfish enough to present it at meetings, and to 
publish it in journals. He must learn to talk and he must learn to write —all of 
this that every patient may be benefitted by every advance in orthotic science. 
His best friends should be his associates, be scientific books, and the people of 
all classes that come to him for aid. His recreation should be a change of work, 
and devotion to his calling should be his greatest pleasure. 

"He cannot serve two masters —society and his profession. He must learn to 
think. He must practice economy. He must practice orthotics as a profession 
and not as a business. Rich and poor are afflicted with similar diseases, and he 
must treat them with equal care and with equal faithfulness. 

"If an orthotist makes a mistake, he must endeavor not to make the same 
mistake twice. If he is criticized, let him make sure that he does not deserve it. 
If he is misjudged by honest critics, let him endeavor to correct the misunder­
standing. If he is the victim of malicious prejudice, let him ignore it. If he is 
unjustly attacked, let him not stoop to competitive methods. Above all, let 
him work to develop a judicious mind and a determination to carry out the 
ideals of his profession for the benefit of every human being with whom he has 
contact." 

— Franklin H . Martin, 1904 
(adapted) 

I believe that we can better mold our future only if we understand our past. 
Robert L. Rhodes 
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An Ankle-Foot Orthosis For 
Immobilization of the Ankle 

H e r b e r t E. K r a m e r 1 

W i l l i a m D. A r n o l d , M . D . 1 

New Ankle Immobilizer 

A lightweight, flexible, posterior-
opening ankle immobilizer (Figs. 1-

4) has been designed and used at the Hos­
pital for Special Surgery for the past four 
years. The appliance has been prescribed 
on 67 occasions for patients with severe 
degenerative and hemophilic arthritis, 
primarily for the relief of pain. Most pa­
tients have had substantially restricted 
ankle motion. The device has not been 
used to replace the standard drop-foot 
brace. 

Structurally, the ankle-foot orthosis is 
flexible posteriorly at the point of entry 
and rigid along the anterior, medial, and 
lateral surfaces. This combination of 
flexibility and rigidity is provided to pre­
vent dorsiflexion and to provide mediolateral stability to the ankle. A plastic 
foam (Pelite) is placed along the crest of 
the tibia to prevent excessive pressure. 
W h e n a problem is anticipated over the 
malleolus, additional Pelite is incor­
porated over the positive model at the 
time of fabrication. The flexibility of the 
plastic in the posterior area affords the 
patient the opportunity of adjusting the 
appliance by the use of Velcro straps with 
relatively uniform pressure. Because the 
appliance encompasses the entire ankle 
region, it tends to minimize local edema, 

a circumstance that contributes substan­
tially to the patient's comfort during 

Fig. 1. The "long" ankle-foot orthosis on a hemo­
philic patient. 



Casting Procedures 

A casting board for the appropriate 
heel height is used. With the shank main­
tained in a vertical position, or as near 
vertical as possible mark out the anti­
cipated problem areas and cast in the 
usual manner (1). Because arthritic pa­
tients may have limited motion, the foot 
should not be forced into an attitude that 
causes pain. 

Fitting 

Fitting for the arthritic and the hemo­
philic patient differs primarily in the extent to which the proximal trim line of 
the orthosis terminates. For the hemo­
philic patient the proximal border ex­
tends to three-quarters to one inch distal 
to the fibular head (Fig. 1). For the ar­
thritic patient the height is less and the 
trim line termintes below the gastrocne­
mius muscle approximately six inches 
above the medial malleolus (Fig. 2 ) . 

Posteriorly the calcaneous is free of all 
plastic contact. The heel pad and the 
Achilles tendon at the point of insertion is 
exposed. The plantar surface of the or­
thosis terminates three-quarters of an 
inch posterior to the metatarsal heads ex­
tending dorsally to the mid-instep region 
(Fig. 3 ) . 

A lightweight leather tongue is attach­
ed to one side of the flexible plastic open­
ing with three or four Velcro straps at­
tached for securing the appliance. A 
SACH-type heel cushion with a rocker 
bar extending posterior to the metatarsal 
region of the foot is added to the shoe. 
This attachment of soft rubber allows for 
the sole of the shoe to compress, reducing 
the force that would otherwise be trans­
mitted on the appliance (Fig. 4 ) . 

Fabrication Procedures 

The materials used for the orthosis are 
as follows: five lengths of Banlon stocki-

net, five long strips and three short strips 
of fiberglass, a long strip of Pelite (op­
tional), and two discs for the malleoli. 

Fig . 2. T h e shorter length ankle- foot orthosis o n 
an a r t h r i t i c pat ient . 



Fig. 3. La te ra l view o f the ankle- foot orthosis 
showing the length o f its p l a n t a r surface. 

F ig . 4. T h e ankle- foot orthosis and shoe adjusted 
w i t h the SACH- type heel cushion. 

First the Pelite, when used, is placed 
along the anterior aspect of the shank, 
extending past distal and proximal trim 
lines and brought anterior to the lateral 
and medial midlines. Secondly the discs 
are placed over the malleoli. This is then 
covered by the inner PVA sheeting sleeve 
and two full layers of the Banlon stocki­
net. Next, a long fiberglass strip con­
sisting of five layers is placed on the 
anterior aspect of the shank, not extend­
ing beyond the lateral midlines. The 
fiberglass over the dorsum of the foot is 
slit so as to provide a "Y" configuration. 
Each arm of the "Y" is brought around 
the foot to form a stirrup which extends 
slightly posterior to the first and fifth 
metatarsals. The malleolar areas are not 

covered with fiberglass, so that these 
areas may be heated and extended when 
it is necessary to provide for relief. The 
five layers of fiberglass are covered with 
another Banlon stockinet, and the three 
short fiberglass layers are placed over the 
entire plantar aspect of the foot, covering 
everything with the last two Banlon stock­
inets and the outer PVA sleeve. The resin 
mix used is polyester 60%-4110 and 
40%-4134 . The Banlon and fiberglass 
may be increased by one layer if necessary 
for heavier adults. 

Acknowledgment 

The authors with to thank Mr. David 
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Summary 
The flexible posterior-opening ankle-

foot orthosis has been remarkably well 
received by hemophilic and arthritic pa­
tients. It is light in weight, streamlined in 
appearance, and, therefore, easy to cam­
ouflage. Functionally, the unique charac­
teristics of the material where rigidity is 
combined with flexibility affords the pa­
tient the opportunity of controlling the 
distribution of pressure over the area of 
the ankle. 

Of the 67 patients fitted at the Hospital 
for Special Surgery, only a few patients 
encountered some difficulty. Where the 
dorsal trim line of the appliance blends 
into the plantar surface trim line of the 
foot, there was evidence of the plastic 
"creasing" at approximately the first and 
fifth metatarsal head regions. Conse­
quently, this stress point must be rein­
forced with fiberglass during the initial 
lamination. Also, to reduce the stress on 

the orthosis on this point, the rocker bar 
on the plantar surface of the shoe must be 
maintained in good repair. In most such 
cases the crease was cut away which re­
lieved the problem without interfering 
with the function of the orthosis. Other 
than the need for an occasional relief 
from pressure, no other significant prob­
lems were encountered. 

Footnotes 

1 T h e Hospi ta l o f Special Surgery, 525 East 70th 
St. . N .Y . , N .Y . 10021 
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The Polypropylene Single-Hip Spica 

D A V I D A. V A R N A U , B.S., C.O.1 

The polypropylene hip spica described 
here is a marriage of former orthotic 

designs (1) (Fig.l) coupled with more re­
cent polypropylene technology. A num­
ber of practitioners have used this design 
in the last couple of years (12, 13). Be­
cause the costs of the finished plastic hip 
spica are high, its application needs to be 
limited to those patients that can make 
proper use of it. 

Description 
The hip spica orthosis consists of a two-

piece plastic shell design (Fig. 2). The up-

per shell features a girdle with its proxi­
mal border high on the contralateral side 
to the xiphoid level and just above the 
iliac crest on the ipsilateral side. The 
girdle is contiguous with the thigh section 
which extends distally to mid-knee of the 
affected leg. The one-piece shank/ankle 
shell (2) is of the familiar posterior leaf-
spring design (Fig. 2). Aluminum frac­
ture-cast type of polycentric knee joints 2 

are used. Finally, both upper and lower 
shells employ anterior openings with flex­
ible polyethylene tongues secured with 
Velcro closures. 

Fig . 1 . Dol l inger brace, circa 1880. F r o m Atlas of 
Orthopaedic Appliances 

Fig . 2. Plastic h i p spica w i t h : ( A ) polypropylene 
t o r s o / t h i g h shell; (B) polypropylene shank /ank le 
shell; (C) anter ior polyethylene tongues at abdo­
m e n , t h i g h , p r e - t i b i a , and (D ) a l u m i n u m f rac ture 
cast polycentr ic knee j o i n t s . 



The orthosis immobilizes the patient's 
hip in an attitude of abduction and slight 
flexion. Knee motion is free, whereas 
plantar flexion and dorsification are re­
stricted. 

Case Report 

T M D is a 19-year-old black female 
with a history of sickle cell anemia. She 
sustained a transverse fracture of her 
right proximal femur (Figs. 3A and 3B). 
Osteomyelitis (Salmonella B and Myco 

fortuitum) had been confirmed by open 
biopsy prior to the fracture. She present­
ed a 14 cm draining incision on her lat­
eral right thigh (Fig. 4). Following three 
weeks of ten-pound traction with a tibial 
Steinmann pin, a plaster hip spica was 
applied. The wound required repacking 
daily and debridement weekly. 

Application and removal of the spica 
cast on a bi-weekly basis was arduous and 
management of the draining would 
through the windowed cast could only be 

Fig. 3A. A — P view of right proximal 1/3 femoral fracture. Patient was x-rayed while in balanced traction. 

Fig. 3B. Lateral view presents fractured femur with evidence of osteomyelitis at fracture site. 



Fig. 4. The draining 14-cm long incision on patient's right lateral thigh at site of osteomyelitis and fracture. 

less than optimal. One month after the 
first cast application, an orthotic design 
was requested that would be removable 
and washable so as to augment wound 
care while assuring maintenance of align­
ment. 

Experience 
The results of our first fitting of the 

plastic hip spica orthosis were quite pleas­
ing. The patient's spirits brightened be­
cause of the greater mobility possible 
with the lightweight design (Figs. 5-9). 
W o u n d management was successfully 
facilitated (Figs. 10 and 11) with the or­
thosis, and the patient's hospital stay was 
shortened. Generous callous and control 
of the infection is apparent on X-ray 
(Figs. 12A and 12B) six weeks following 
fitting with the orthosis. 

Casting 

T o obtain an impression for the poly­
propylene hip spica, the patient was 
placed supine 4 on a Stryker fracture table 
(7)(Fig. 13A) with both feet secured to 
the stirrups. A generous dry dressing was 
placed over the wound by the physician. 
The patient's abdomen and involved leg 
were wrapped with bias stockinette be­
cause application of the tubular stock­
inette was not feasible. 

After suprailiac traction similar to the 
Risser casting approach (8) was estab­
lished, the following landmarks were 
identified with a transfer pencil: anterior 
superior iliac spines, medial tibial pla­
teau, pubis, and lower border of the 
breasts. Then measurements were taken 
of the following: ASIS-to-MTP and 
MTP-to-base of heel. A cast removal 
strip was applied anteriorly. 



Fig. 5. Ant. view of patient wearing the 
plastic hip spica. Note that although pa­
tient is standing with her feet together, 
her right hip is actually abducted 15 deg. 

Fig. 6. Anterior view of patient showing more de­
tail. 

Care was taken to assure that during 
the casting the ipsilateral hip was held in 
the position the physician requested, 

namely, 15° abduction and 15° flexion. 
The knee was maintained in extension 
and the ankle was kept in neutral. 

T o obtain a negative model, wrapping 
began with the abdomen and proceeded 
distally to the knee center. After a brief 
period to allow the plaster to set, the up­
per cast impression was removed. Mean­
while, the patient's right foot was freed 
and held with manual traction while the 
cast impression was taken of the lower 
leg, beginning with the knee center and 



Fig. 7. Ipsilateral side, lateral view. Hip 
is flexed 15 deg for comfortable sitting. 
But because hip is flexed, knee must also 
be flexed for erect standing. A shoe with 
a heel wedge is indicated. 

Fig. 8. Contralateral side, lateral view. 
Proximal trim is at xiphoid level. Distal 
trim is 2 in. above pubic level. 



Fig. 9. Posterior view. Since patient com­
plained of occasional pinching of right but­
tock, trim should be located more laterally 
for comfortable sitting. 

Fig. 10. Packing of the wound following careful re­
moval of orthosis. 

proceeding distally. Thus, the negative 
model was obtained in two sections (Fig. 
13B). This facilitated its removal and 
permitted the physicians to more quickly 
begin reapplying a walking spica cast 
which was to be worn until the orthosis 
could be made and fitted. 

Cast Modification 

Positive model modification of the 
torso is similar to that of the Milwaukee 
cast. Following removal of the negative 
mold from the positive model (Fig. 14), 
the bony landmarks are re-identified. 
Plaster is added to the posterolateral 
lumbar areas to provide symmetrically 
relief of muscle attachment at the iliac 
crests. 

Anteriorly, the positive mold is modi­
fied, while the pelvis is maintained in a 
symmetrical position. Plaster is cut away 
to create a groove in the waistline to "pro­
vide a comfortable purchase on the soft 
tissues over the pelvis" (3), and to accom­
modate fulcrum action of the orthosis 
(Fig. 15). The iliac crests and the anterior 



Fig. 11. After application of a dry dressing, bias stockinet is wrapped on leg 
to absorb any perspiration in the orthosis. 

Fig. 12A. A-P view of fracture 6 weeks after fitting with the orthosis, 14 
weeks post-injury. Note generous callous formation. Some varus angulation 
was accepted. Fig. 12B. Lateral view. 



Fig. 13A. Patient is positioned on fracture table while the negative model is obtained. The fracture table shown 
above is the same as those commonly used in orthopedics for applying a conventional plaster hip spica. Fig. 13B. 
Negative model following removal from patient. Model was taken in upper and lower sections and the two sections 
were referenced to each other. 



Fig. 14. Positive model modifications. Cotton rope (dyed for photographic contrast) provided a continuous flare of 
torso trim lines. The rope is also used on the posterior and lateral thigh to create corrugations for added strength. 

superior spines are built up with a 1/4-
inch plaster relief which continues anter­
iorly and distally to the pubic level (Fig. 
14). A flared plaster build-up is added 
just above the waistline groove to prevent 
impingement on the lower costal margin. 
Finally, provision for comfortable flexed-
knee sitting is made by adding hamstring 
reliefs on the posterior knee area. Nylon-
core cotton rope 5/16-inch in diameter 
nailed to the cast serves as an ideal 
method for providing a continuous flare 

at the torso trim lines, both proximally 
and distally. Moreover, the rope is used 
along the posterior aspect of the thigh 
and buttocks area to create corrugations 
in the plastic to provide additional re­
sistance to buckling. 

Fabrication 
The initial stage of fabrication in­

cludes the construction of the anterior 



Fig. 15. The waistline grooves are recommended 
to prevent irritation of iliac crests due to any slight 
mediolateral fulcrum action of the orthosis. 

Fig. 16. Prior to heating the pastic in the oven, two pieces of angle aluminum are clamped together with the poly­
propylene sandwiched between on each long edge of the plastic. 

tongues. Recommended is 1/16-inch 
polyethylene heated to 285°F and molded 
over the cast. The material is stretched 
completely around the cast and sealed to 
itself to assure good conformity to the 
patient's contours. 

The fabrication of the lower polyprop­
ylene is at 410°F under vacuum in the 
usual manner (2) (11). 

Molding polypropylene over the upper 
section, however, is far more difficult. 
The standard drape-molding technique 
for stretching an undersized piece of poly­
propylene over a large, irregular cast was 
repeatedly unsuccessful. The polypropy­
lene could not be stretched sufficiently. 
T o solve this problem, four pieces of alu­
minum angle stock were clamped to­
gether with the plastic sandwiched be­
tween (Fig. 16). These bars, fastened on 
the two long sides of the plastic, provided 
the fabricators with a means (Fig. 17) of 
stretching the polypropylene uniformly. 5 

Just after sealing the polypropylene to it­
self, the bars were cut free from the 
molten plastic to avoid hindering the 
molding process. T o compensate for the 
stretching of the plastic during molding, 
thicker polypropylene 3/16-inch thick 
was used. 



Fig. 17. Fabrication series, from top to bottom, il­
lustrates: stretching of the plastic, drawing it 
around the cast, trimming the angle aluminum 
free, sealing the plastic, and finally obtaining 
vacuum. 

Assembly 

The polypropylene shells were trimmed 
and replaced on the positive model. Poly-
centric knee joints were aligned, con­
toured and riveted to the shells. The an­
terior tongues were trimmed and secured 
in position. Finally, Dacron-backed Velcro closures were attached to the finished 
orthosis (Figs. 18-20). 

Special Considerations 

The patient found it impossible to don 
a shoe independently on her affected 
side, owing to a very stiff knee initially, 
and to the fact that ipsilateral hip motion 
was prevented by the orthosis. 

Alternate designs for the polypropylene 
hip spica orthosis have been used by Irons 
(6), Donaldson (4) and Voner (10). Spe­
cifically, one variation of the design de­
scribed merely consisted of a "mini-spica" 
without the lower shell and knee joints 
(Fig. 21). In another case, the shank sec­
tion was employed but using a polypropy­
lene tibial fracture orthosis design that 
immobilized the lower leg and prevented 
rotational movements in the ankle. The 
latter effectively blocks ankle motion —a 
feature that our design at U C L A did not 
include. Furthermore, Irons et al. also re­
port fabricating the plastic "mini-spica" 
orthosis from another patient's positive 
model that, with some modification, pro­
vided adequate fit and alignment of the 
bony segments. The casting procedure 
was thereby eliminated in that instance. 



Fig. 18. Anterior view of completed orthosis. Fig. 19. Lateral view of completed orthosis. 

Other Applications 

Obvious uses of the plastic hip spica are 
numerous. Besides that of treating de­
layed union of proximal femoral frac­
tures, other indications might include 
long term post-operative immobilization 

following hip fusion, and unstable hip 
arthroplasty. The "mini-spica" can be 
used to support the inflamed arthritic hip 
and thereby relieve pain (7). Older, de­
bilitated patients, especially, can benefit 
from the lightweight feature of the ortho­
sis and thus avoid disuse-osteoporosis. 



Conclusion 

A polypropylene single hip spica offers 
the patient and the physician many ad­
vantages. In certain cases, treatment with 
the orthosis is not only more convenient 
but far superior. 

Summary 

A molded single hip spica has been de­
scribed. Its special features of being re­
movable and washable were cited. Use of 
the plastic spica has been reported on a 
patient with a proximal femoral fracture, 
osteomyelitis and draining wound. All 
stages of the fabrication sequence were 
detailed. Variations of the design have 
been mentioned. A special drape-mold­
ing technique used in the fabrication has 
been introduced. 
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Footnotes 

1Clinical Orthotist, UCLA Prosthetic-Orthotic 
Laboratory, Center for the Health Sciences, 
UCLA Hospital and Clinics, Los Angeles, Cali­
fornia 90024 

2United States Manufacturing, Glendale, Cali­
fornia 

3Slight hip flexion is advisable to provide 
comfort while the patient is sitting. 

4Certain patient conditions may permit casting 
of the patient while the patient is standing (5). 

5This special technique has proven to be in-
dispensible in drape-molding items such as large 
body jackets where the circumferential dimension 
is appreciably greater than the size of plastic sheet 
the oven can accommodate. 

6Assistant Professor, Division of Orthopedic Sur­
gery, School of Medicine, University of California 
at Los Angeles. 
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Spenco-Lynadure Soft Inserts 

M i c h a e l T . W i l s o n , C . P . O . 1 

Soft interfacing material for prosthetic 
sockets have been used routinely for 

years when the mechanical and physio­
logical condition of the residual limb is 
incompatible with the rigid properties of 
the prosthetic socket necessary to main­
tain dimensional stability. The primary 
function of soft interfacing is to dissipate 
resultant pressures on the limb during 
weightbearing. Secondary functions are 
to accommodate or compensate for 
minor discrepancies in socket design, to 
assist in donning supra-condylar sockets, 
and to allow for skeletal growth. 

A comprehensive description of fabri­
cation techniques and clinical applica­
tions has been presented by Radcliffe and 
Foort (1) in 1961. The interface sug­
gested then consisted of a rather firm ex­
panded rubber (Kemblo) and horsehide 
glued together. During the last decade, 
this type of insert has been replaced 
largely by expanded thermoplastics 
because they are lighter, are easier and 
quicker to use in fabrication, and are 
easy to keep clean. However, some of the 
physical properties of the thermoplastics 
are inconsistent with the physical re­
quirements of the insert, the main prob­
lem being "cold flow" of the material. 
Some types of thermoplastics present less 
problems than others, but to one degree 
or another, all are susceptible to gradual 
dimensional changes caused by sustained 
and prolonged pressure. This problem is 
aggravated by the heat given off by the 
body. 

With this in mind, the evaluation of 
new insert materials and techniques that 
would combine the favorable qualities of 
both Kemblo inserts (dimensional stabili­
ty) with thermoplastic inserts (lightness 
and hygiene), seemed appropriate. The 
result of this evaluation is an insert made 
of expanded neoprene lined with nylon 
on the inside (Spenco), and laminated to 
nylon stockinet impregnated with a R T V 
urethane elastomer (Lynadure) on the 
outside. The combination of these mater­
ials results in an insert that is not only as 
structurally stable as Kemblo, and as 
light and hygenic as thermoplastics, but 
has several other favorable qualities with 
respect to use as an interface material. 
Unlike thermoplastics, neoprene is not 
heat sensitive, and is virtually 100 per 
cent resilient. There are no cold flow 
problems, and yet neoprene is remark­
ably soft and forgiving. Expanded neo­
prene (Spenco) also has an incredible 
capacity to absorb shear forces generated 
between the limb and socket, a property 
particularly appropriate in the fitting of 
dysvascular or burn patients. Spenco-
Lynadure liners are very light in com­
parison with Kemblo inserts. They are 
extremely hygienic because they can be 
removed from the prosthesis, and washed 
by machine. 

Fabrication 

The type of Spenco to be used should 
be closed-cell 1/8-inch thick, with tex-



Fig. 1. The Spenco material is wrapped around the 
positive model, anterior to posterior, and the an­
terior centerline is marked with chalk. 

Fig. 2. The posterior centerline is marked on both 
flaps of the Spenco material. 

tured backing. The Spenco material is 
draped around the plaster positive, 
anterior to posterior, and the anterior 
centerline is marked with chalk (Fig. 1). 
Without the use of Yates clamps, the 
posterior centerline of the positive model 
is located and marked on either fold of 
the Spenco sheet (Fig. 2). The Spenco is 
removed from the positive model, and is 
folded in half along the chalk marking on 
the anterior part. A four-stitch-per-inch 
seam is used to sew along the posterior 
marking. Oil or Vaseline will help in 
feeding the material through the 
machine (Fig. 3). 

After the Spenco has been sewn, it is 
pulled over the positive model. No longi­
tudinal or peripheral tension should be 
present. The Spenco is sanded with wet-
and-dry sandpaper dipped in T G W neoprene primer until the neoprene becomes 
rough and sticky from abrasion and 

chemical decomposition (Fig. 4) . Closed-
cell 1/4-inch neoprene is glued over the 
distal end of the Spenco for additional 
padding. Both surfaces must be primed 
and sanded before glueing. Figure 5 il­
lustrates a supracondylar type insert with 
the attached distal pad, and with several 
layers of Kemblo glued together proximal 
to the medial condyle. Electrician's tape 
is used over the seam so that the Lynadure cannot seep between the stiches. 
Directly over the Spenco, the distal pad, 
and the Kemblo wedge, one or more lay­
ers of a nylon stockinet is applied with as 
little peripheral tension as possible. A 
PVA sleeve is pulled over the stockinet, 
smooth side in, and the atmospheric 
pressure is reduced by 1-3 inches of mer­
cury, or just enough to pull the Spenco 
into the recesses of the plaster positive. 

The Lynadure is introduced through 
the small end of the P V A sleeve. The 



Fig. 3. A four-stitch-per-inch seam is used to sew along the posterior margin. 

Fig. 4. The outer surface is sanded until it becomes 
rough and sticky. 

Fig. 5. A supracondylar insert consisting of several 
layers of Kemblo glued together may be used. 



Fig. 6. D e m o u l d i n g t i m e can be reduced by use o f a heat g u n . 

mixing ratio of Lynadure is 10 parts resin 
to 3 parts promoter. Pot life (working 
time) at room temperature is about 7-10 
minutes. Demolding time can be accel­
erated to about 30 minutes with heat (180 
deg. to 200 deg. F. (Fig. 6). It is best to 
laminate the plastic socket directly over 
the Lynadure while it is still in the curing 
stage. To make more efficient use of time 
and materials, the heat generated from 
the polyester curing cycle provides a near 
perfect temperature for the curing of the 
Lynadure. The shelf-life of Lynadure is 
12-16 weeks after the container is opened. 

I have used these inserts routinely in 
my own practice for about 12 months 
with very good results. Patients must ap­
ply the liner to the limb, and then insert 
both liner and limb into the socket. The 

only problem so far is the tendency for 
the Lynadure to delaminate from the 
Spenco, a problem that can be avoided i f 
the Spenco is sanded and primed ade­
quately before laminat ing with 
Lynadure. 

Footnotes 

1Medica l Care Services, I n c . , 1259 M o n u m e n t 
Bou levard , C o n c o r d , C a l i f o r n i a 94520 
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O r t h o t i c M a n a g e m e n t f o r G e n u R e c u r v a t u m 

a n d G e n u V a r u s 

J O A N C. W E I N T R O B . C .P .O. 1 

M A R G A R E T M. K E N D R I C K , M.D. 2 

"Necessity is the mother of invention." In this particular case 
study, the patient refused to have surgery 
and anti-inflammatory drugs were in­
effective. W e turned to orthotic manage­
ment as a solution to the problem. 

The patient is a 60-year-old white fe­
male, registered nurse who had genu 
varus on the right side and bilateral genu 
recurvatum, more severe on the left (Fig. 
1). She had had these problems all her 
life but they had been getting worse grad­
ually. This condition posed no problem 
until 1968 after a ten-mile hike. Because 
she thought that her knee pain was the re­
sult of not being in condition, she re­
peated the same prolonged walk the fol­
lowing day. When the pain did not abate, 
she sought medical care, and being a mil­
itary dependent, was seen at a govern­
ment installation. 

Blood studies ruled out rheumatoid 
arthritis or other collagenvascular dis­
eases. Her sedimentation rate was ele­
vated slightly with a Westergren of 
25mm/hour (normal 0-20). Her x-rays 
shows minimal degenerative arthritic 
changes and generalized osteoporosis. 
She was placed on aspirin, 10 mg 6 times 
per day. This made her more comfort­
able but did not resolve the basic prob­
lem. She had to limit her standing and 
walking time, but she could sit, climb 

Fig. 1. White female patient, 60 years of age, with 
genu varus on the right and genu recurvatum on 
both sides. 



stairs, and ride a bicycle in relative com­
fort. Other anti-inflammatory drugs were 
tried, but none were found to be superior 
to aspirin. 

The patient's past contributory his­
tory included a total hysterectomy with 
bilateral salpingo-oophorectomy in 1958 
for a positive Panicolaou smear, after 

which osteoporosis developed. Her gener­
al physical status was relatively good ex­
cept for hypertension. She was on diuret­
ics which apparently maintained relative­
ly good control. However, she did have an 
elevated chloesterol count infrequently, 
and was extremely allergic to many mate­
rials which was manifested by skin 

FIG. 2 . T W O X-RAY VIEWS OF PATIENT IN 1 9 7 6 . 



lesions. 
Because her tolerance for standing and 

walking decreased continually, her physi­
cians felt that she should consider total 
knee replacements as the best resolution 
of the problem. This she refused to do, 
and consulted one of the authors for an 
alternative solution. At this time a pre­
scription was given for orthotic manage­
ment, which was taken back to the mili­
tary installation, but they refused to 
honor it because they felt that this would 
not resolve her problem. Surgery was still 
recommended. The patient continued on 
aspirin and gradually decreased her 
walking time until she was re-evaluated 
at Georgetown University Hospital in 
1976. New x-rays were taken at that time 
which showed further deterioration of 
both knees with more spur formation and 
further narrowing of the joint space 
(Fig. 2). By this time she could not stand 
or walk without outside support. Her 
total standing and walking for the day 
was probably limited to one hour. She 
was on 60 mg of aspirin in divided doses 
throughout the day, and could not toler­
ate being out of bed without this medica­
tion. It was at this juncture that she de­
cided to go ahead with the orthoses on 
her own as she still refused to consider 
surgery. 

The patient was referred to the Orthot­
ics-Prosthetics Service at The Fairfax 
Hospital. Bilateral moulded plastic knee-
ankle-foot orthoses with recurvatum and 
genu varus control were recommended. 
Free offset knee joints 1/4-inch (0.62 cm) 
thick polypropylene was used for both the 
above-knee and below-knee sections. 
Polypropylene was selected because of its 
low cost, light weight, good cosmetic ap­
pearance, interchangeability of shoes, 
and the fact that she was not allergic to 
this material. T o obtain free ankle 
motion the plastic ankle-foot complex 
was moulded and trimmed appropri­
ately. 

Fabrication 

Two layers of tube gauze to reach from 
the distal tip of the toes to the groin were 
pulled over the entire right leg. Bony 
landmarks were outlined with an indel­
ible pencil. A vinyl tube or a 1-inch (2.5 
cm) elastic webbing was placed down the 
entire anterior section of the leg. The 
patient was in sitting position with legs 
over the edge of the treatment table. One 
roll of elastic plaster bandage followed by 
one roll of standard plaster bandage was 
applied to the foot and lower one-third 
of the leg. The foot was placed on a stan­
dard footboard with approximately 5 
degrees of plantar flexion (Fig. 3). After 
this section was set the patient was placed 
in the supine position with the right side 

Fig. 3. A standard footboard is used to achieve the 
desired attitude of the ankle during casting. 



Fig. 4. An NYU above-knee prosthetics casting brim is used for casting of the thigh section. 

of the body very close to the edge of the 
treatment table and on a slight angle to 
allow wrapping of the entire leg and pre­
vent any abduction of the thigh. A New 
York University prosthetics casting brim 3 

was used to form the proximal section 
(Fig. 4). This gave a quadrilateral shape 
that prevents rotation about the thigh 
section. 

After the cast was set, it was removed 
with a cast cutter in the conventional 
manner. The same casting procedure was 
used for the left lower limb. 

The following measurements were 
taken bilaterally: 1) medial-lateral 
dimension of the knees, 2) circumference 
at ischial level, 3) length from the perin­
eum to the plantar surface of the foot, 
and 4) the distance between medial-tibial 
plateau and the plantar surface of the 
foot. 

The casts were resecured along the cut 
seam with staples, plaster strips were 
applied along the seams to avoid break­
age. A Pope alignment jig4 of the appro­
priate medial-lateral measurement was 
inserted at the knee center and slightly 
posterior of each cast. The casts, after 
being slushed with a soap solution to act 
as a parting agent, were filled with a 
plaster-of-Paris slurry. A 1/2-inch (1.25 
cm) water pipe coated with Vaseline was 
inserted anterior to the Pope jig to co­
incide approximately with the long axis 
of the leg. While the plaster was setting 
the water pipe was turned slowly to facil­
itate removal later. The negative wrap 
was removed and the indelible pencil 
marks were reinforced as necessary. 

Basically, the modification of the cast 
in the above-knee section was a quadrilat­
eral shape with attention to flat medial 



and posterior walls. Bony 
landmarks—head of fibula, malleolus, 
navicular, and achilles tendon—were 
provided with the necessary reliefs. Par­
ticular attention was paid to the fibula 
head and to the area of the peroneal 
nerve. Stockinet marks were removed and 
both casts were smoothed. Measurements 
were checked during modification of the 
cast. 

The next step was to contour the up­
rights to the shape of the model using the 
Pope jig to be sure that the uprights were 
square, at the appropriate height, and in 
the correct anterior-posterior placement 

rather than 3/4-inch (1.87 cm) uprights 
because of the added strength achieved 
with this method. 

The cast was dried thoroughly in the 
oven before vacuum forming. The pipes 
and uprights were removed from the casts 
which were cut in half, horizontally just 
proximal to the end of the Pope jig. 

Two nylon stockings were pulled over 
each plaster model, and the uprights 
were again secured to the model. Each 
section was vacuum formed with 1/4-inch 
(0.62 cm) thick polypropylene (Fig. 6). 

The vacuum-formed polypropylene 
and uprights were removed from each 

(Fig. 5). Distally the length of the up­
rights was between two and three inches 
(5 to 7.5 cm) proximal to the malleolus. 
Any space between the cast and uprights 
was filled with plaster. Holes (#29) were 
drilled in the uprights in the thigh and 
calf section, and the uprights were nailed 
to the cast. 

The uprights were placed against the 
cast, and, thus, inside the polypropylene. 
W e felt this would provide control of 
genu varus and good cosmesis. Also we 
were able to use 5/8-inch (1.56 cm) 

section with a cast cutter, and then 
trimmed and smoothed. 

The below-knee trim lines were ap­
proximately 1-inch (2.5 cm) anterior to 
the uprights with a single anterior-proxi­
mal 2-inch (5 cm) Velcro closure. The 
above-knee section encompassed the 
thigh medially, laterally, and posteriorly 
with two 2-inch (5 cm) Velcro closures 
anteriorly. The uprights were tapped and 
attached to the polypropylene shells with 
#8-32 screws (Fig. 7). 

Fig. 5. Alignment of the side-bars. 



Fig. 6. The shank-and-knee portion immediately after the vacuum forming procedure. 

Fig. 7. Anterior view of the two orthoses. 

Fitting 

The orthoses were fitted and were tol­
erated well by the patient. Small adjust­
ments were made for pressure areas. 
After several weeks an outer knee dial was 
added to each orthosis for more control 
of genu varus (Fig. 8). In other patients 
with genu varus and valgus the orthotist 
used a vacuum-formed polyethylene con­
trol pad lined with Pelite. And, recently 
in some patients, because of the intimate 
fit achieved with the moulded plastic 
shells, the orthotist has been able to elim­
inate the need for any varus or valgus 
control pad or dial (Fig. 10). 

At the present time the patient is wear­
ing her orthoses from the time of rising in 
the morning until going to bed at night. 
She takes them off only when she is dress­
ing for a formal occasion or when bi­
cycling. She is perfectly comfortable 
wearing them and does not require 
aspirin or any other anti-inflammatory 
drugs. She is walking as much as she de­
sires for her usual activities as a housewife 
requiring no other outside support. The 



latest report that we received from her 
January 1, 1978 indicates that she had 
been out dancing on several occasions 
wearing her orthoses and enjoyed the en­
tire evening. 

Footnotes 

1Director, Orthotics-Prosthetics Services, The 
Fairfax Hospital, 3300 Gallows Road, Fairfax, 
Virginia 22046. 

2Professor and Chairman, Department of Physi­
cal Medicine and Rehabilitation, Georgetown 
University, Washington, D.C. 20000. 

3Fillauer Orthopedic, 2710 Annicola Highway, 
Chattanooga. Tennessee 37406 

4Pope Brace Company, 197 South West Avenue. 
Kankakee, Illinois 60901 

Fig. 8. Anterior view of patient with both orthoses 
in place. 



The Salop Skate—An Orthosis For 
Improving 'Drag-To' Gait 

J. S T A L L A R D , B. T E C H . , C. E N G . , M . I . M E C H . E . 1 

G.K. ROSE, F . R . C . S . 1 

Many patients with paralysis of the 
legs, particularly those with some 

degree of deformity or limitation of 
movement in joints, perform 'drag-to' 
gait. Because of their inability either to 
walk reciprocally or to raise their body 
from the ground to perform 'swing-
through' or 'swing-to' gait, they use a 
rollator or, less commonly, crutches to 
pull themselves forward and drag their 
feet behind them. It is most prevalent 
amongst obese patients since they are less 
likely to be able to raise their body from 
the ground to perform 'swing-to' or 
'swing-through' gait. Few such patients 
are very effective ambulators because the 
technique requires a high level of energy 
consumption, and most eventually sub­
side into a purely wheelchair existence. 
The degree of locomotion difficulty 
varies considerably with the type of floor. 
High friction surfaces such as rough con­
crete or cord carpet are particularly 
troublesome, and completely defeat some 
patients. 

Observation of 'drag-to' gait pattern 
(Fig. 1) showed that the cycle commenced 
with the toes of the footwear in contact 
with the ground and the heels raised. As 
the patient progressed forward, the heels 
came down onto the ground and the rol­
lator (or pair of crutches) was then moved 
forward. This completed the cycle since 
the heels were then raised automatically. 

A device, designated as the 'Salop 
Skate' (Fig. 2), has been designed to be 
worn on the patient's feet to reduce the 
friction between the feet and the ground. 
The principle is to use wheels beneath a 
platform (a in Fig. 3) onto which the feet 
are strapped. In order to prevent the pa­
tient rolling backwards when the heels 
are raised at the start of the cycle, the 
wheels used are rubber covered roller 
clutches (b in Fig. 3) that permit forward 
rotation only. Also on the bottom of the 
platform at the rear are mounted rubber 
covered 'brake stops' (c in Fig. 3) of the 
same height as the roller assembly, so 
that as the 'drag-to' cycle is completed 
and the heels grounded, the stops come 
into contact with the floor and prevent 
the patient overshooting forwards. 

Fig. 1. The "Drag-to" gait. 



Fig. 3. Side view of the Salop Skate. 

Fig. 2. The Salop Skate in use. 

Fabrication 
The Salop Skate consists of a 1/8-in. 

thick aluminum plate of sufficient size to 
contain the patient's feet when standing 
comfortably (typically 11-in. wide x 7-in. 
deep). Two roller assemblies are attached 
to the underside of the plate in a position 
which aligns with the metatarsal heads of 
the patient. These assemblies each consist 
of the following components: 

1 M.S . Bushing 1-in. O . D . x 7/8-in. 
I .D. (toleranced bore) x 1-in. long, 
zinc plated, with a 1/8-in. thick bond­
ed covering of Dainite (rubber com­
pound). 

1 Torrington RCB-081214 combined 
clutch-and-roller bearing. 

1 bearing pin 1/2-in. diameter x 2-
3/8-in. long silver steel. 

2 Torrington N T A - 8 1 5 thrust bearings 
and 4 T R A 815 washers. 

2 nylon brackets 7/16-in. wide 
(machined from 1-3/4-in. dia. nylon 
rod). 



2 Roll Pins, 1/8-in. dia. 

4 Screws 2BA x 1/2-in. long c'sk head, 
M.S . cadmium plated. 

These are assembled as shown in Figure 
4, and then attached to the outer sides of 
the plate in the line of the metatarsal 
heads. 

The brake stops are constructed from 
1-1/4-in. high x 2-1/2-in. wide x 3/4-in. 
thick plyboard to which is stapled and 
bonded 1/8-in. Estasol rubber com­
pound, the stops being attached to the 
outer sides of the underside rear of the 
plate with No. 8 x 3/4-in. c'sk. head 
wood screws. 

The patient's feet are located to the 
plate in shallow plastic mouldings (approx. 1/2-in. deep) of the bottom of their 
shoes. These are vacuum formed in poly­
propylene over the shoes which are pro­
tected by aluminum foil, and each is at­

tached to the plate with four 1/8-in. dia. 
pop rivets through appropriate holes in 
mouldings and plate. 

Two sets of Velcro straps are riveted to 
each of the polypropylene mouldings to 
locate around the ankle and over the 
forefoot. 

Clinical Trials 

Five patients ranging in age from 6 to 
14 years who were established users of 
'drag-to' gait were provided with a Salop 
Skate. Each was able to use the device 
after a few minutes practice and was 
allowed to use it under the supervision of 
a physiotherapist for a period of one 
month. At the end of that period each 
subject was tested for speed and heart 
rate over five runs of 20 ft. with a one-
minute rest period between each with 
both 'drag-to' gait and with the Salop 

Fig. 4. Exploded view of the Salop Skate. 



Skate on a plastic floor. Three of the pa­
tients were also tested on cord carpet. 

Table 1 shows the average speed and 
heart rate for each of the trials and the 
percentage increase in speed when pa­
tients used the Salop Skate. It can be seen 
that on the plastic floor the average speed 
with the Salop Skate increased in every 
case over that for 'drag-to' gait with a 
concurrent lower heart rate. On cord 
carpet the average speed increased in 
every case with a lower heart rate in all 
but one case, where the higher speed was 
achieved at the same heart rate. The 
average percentage increase in speed on 
the plastic floor was 35.9 percent and on 
carpet 86.8 percent. 

The patient's subjective impression was 
in every case that it was much easier to 

ambulate with the Salop Skate. Both 
these impressions and the objective results 
were confirmed by the longer term (12 
months minimum) experience of the pa­
tients. All had improved independence in 
that they could ambulate further with less 
assistance and over surfaces which have 
previously defeated them. One girl, who 
has been on the verge of subsiding into a 
wheelchair existence, is once again an 
assured ambulator within her school en­
vironment. 

Discussion 

The clinical trials indicated the ad­
vantages of the Salop Skate to paralyzed 
patients who perform 'drag-to' gait by 
giving them quicker ambulation at a 
lower energy cost. It offers tremendous 

TABLE I 



potential for improvement in locomotion 
for 'drag-to' ambulators, particularly 
since the training period is so short. 
Results from the speed/heart rate trial, 
the subjective impressions of the patients 
and the long term experience were all 
positive and none of the patients involved 
in the trials wishes to discard the device. 

The method of manufacture adopted 
was purely for prototype construction and 
a production device would need some 
small modifications. These would pri­
marily involve a bonded metal-to-rubber 
stop bar and an adjustable footclamp ar­
rangement with quick-release buckle and 
strong fabric straps. 

The device has commercial potential 
and negotiations are in hand with a 
British orthotics manufacturer who hopes 
to have the Salop Skate available in 1978. 

Summary 

'Drag-to' gait, in which the patient uses 
a rollator or crutches to drag their feet 

along the ground rather than swinging 
through, is used by many patients suffer­
ing from considerable degrees of paralysis 
of the lower limbs. This method of ambu­
lation is adopted because the subjects 
have insufficient strength to raise their 
body from the ground and on high fric­
tion surfaces it is extremely energy con­
suming. A simple, effective device known 
as the Salop Skate which sharply reduces 
energy consumption by providing low 
friction 'drag-to' ambulation has been 
developed and described here. 

Footnotes 

1The Orthotic Research and Locomotor Assess­
ment Unit, The Robert Jones & Agnes Hunt Or­
thopaedic Hospital, OSWESTRY, Salop SY10 
7AG. U.K. 



Tissue Pressure Tolerance As a Guide 
to Wrist-Hand Orthosis Design 

D U A N E T O D E R A N , C . O . 1 

T O M L U N S F O R D , M . S . E . 1 

An individual with paralyzed wrist ex­
tensor musculature presents a chal­

lenge to orthotists. When the wrist is in­
advertently maintained in a flexed posi­
tion, wrist, hand, and finger flexion con­
tracture deformities may result. The 
weight of the hand itself, and the 
mechanical and orthotic limitations pre­
sent formidable problems. 

The orthotic recommendation for a 
patient with paralyzed wrist extensors is 
often a static wrist-hand orthosis which 
supports the patient's wrist against flex­
ion while maintaining an extension angle 
at the wrist, opposition of the thumb, and 
curvature of palm. 

A successful wrist-hand orthosis is not 
only one with a good appearance, but 
more importantly, fits well. A wrist-hand 
orthosis which fits improperly can create 
excessive pressure. 

The forearm, wrist, and hand can be 
treated as a simple first-class lever system 
with a force and lever on each side of a 
fulcrum. This lever system allows an 
analysis of the demand torque (hand) and 
support torque (orthosis). Then it follows 
that force can be deduced from the tor­
que and pressure estimated by the ratio of 
force to associated area over which the 
force is applied. Lastly, the estimated 
values for pressure can be compared to 
tissue tolerance values and excesses iden­
tified. 

In a normally extended wrist (30 deg.), 
the flexion demand torque must be equal 
to the extension support torque as shown 
in Figure 1. 

Where, F E = extensor musculature 
force required to keep 
wrist extended lbs. 

d F = extensor lever arm from 
extensor tendon midline 
to wrist joint axis n 
inches. 

W H = weight of hand producing 

Fig. 1. Graphical presentation of equation (1). 



Fig. 2. Schematic of hand with completely para­
lyzed wrist extensors. 

Fig. 3. Typical static wrist-hand orthosis. 

wrist flexion lbs. 
dH, = hand lever arm from 

center of gravity of hand 
to wrist joint axis n in­
ches. 

If the extensor tendons were cut or denervated, the pronated hand would in­
evitably fall into flexion as shown in 
Figure 2. Without support extensor tor­
que, an alternative (orthotic) form of 
support is required. 

In most cases the paralyzed wrist can 
be supported with a static wrist-hand or­
thosis. As shown in Figure 3, the hand is 
supported with palmar and forearm com­
ponents. 

Experience with static wrist-hand or­
thoses suggests that there are three areas 
where pressure may become excessive. As 
shown in Figure 4, these areas include the 
volar forearm, P1, palmar, P2, and dorsal 
wrist, P3 areas. 

Volar Forearm Pressure (P1) 

T o determine the volar forearm pres­
sure, P1, it is necessary to consider the 
force, F1, between the proximal strap and 

volar forearm surface as shown in Figure 
5. 

The hand in Figure 5 tends toward 
flexion producing a demand torque (TD) 
given by 

The corresponding support torque ( T s ) 
afforded by the orthosis is given by 

Where, F1 = proximal volar forearm 
strap force n lbs. 

dF = length of forearm piece 
from proximal strap to 
wrist joint axis n inches. 

When the wrist is adequately supported 
the demand torque is balanced by the 
support torque or 



Fig. 4. Areas where excessive pressures are most 
apt to be found in a static wrist-hand orthosis. P1 
— volar forearm; P 2—palmer surface; P3—dor­
sal surface of the wrist. 

Fig. 5. Elements needed to determine volar arm 
force in a static wrist-hand orthosis; equation (5). 

Rearranging equation (4) yields the 
following for the volar forearm force, 

The volar forearm strap area is 

Where, WS = strap width n inches 
LS = strap length contacting 

volar surface n inches 
Since mechanical pressure is defined as 
the ratio of force to area, the volar 
forearm surface pressure, P1, is obtained 
from equations (5) and (6). 

The numerator of equation (7) contains 
hand weight ( W H ) and its lever, (dH) 
neither of which can be changed by the 
orthotist. However, the factors in the 
denominator forearm lever (d F ) , strap 
width ( W s ) and strap length (LS.) can be 
changed to reduce the volar forearm 
pressure, P1 

The value of equation (7) to the or­
thotist can be realized by a practical ex­
ample. Consider patients with hands that 

weigh 1 to 2 pounds ( W H ) and each has a 
3-inch lever arm (d H ) from the center of 
gravity of the hand to wrist joint axis. 
Assume the area of the volar forearm 
strap is 1/2 wide (WS) by 3 inches long 
(LS). The resulting volar forearm pressure 
produced as a function of the forearm 
lever is shown in Figure 6. 

Before a value for forearm lever, d F , 
can be selected from this graph, it is 
necessary to know the maximum 
allowable value for volar forearm 
pressure, P1. The maximum volar 
forearm pressure can be obtained from 
the tissue tolerance curve shown in Figure 
7. 

Tissue tolerance can be expressed as a 
specific pressure applied for a maximum 
period of time. Any combination of ap­
plied pressure and length of time above 
the curve is unacceptable; values below 
the curve acceptable. According to this 
relationship for "pressure tolerance," it is 
necessary that less than 30 m m H G 
pressure exists before the orthosis can be 
worn continuously (8 hours or longer). 
Referring to the curve of P1 versus dF, 



Fig. 6. Curves showing changes in pressure with respect to changes in forearm length and changes in weight of 
hand in static wrist-hand orthoses. 

Fig. 7. Curves showing acceptable pressures on 
soft tissues with respect to time. 

shown in Figure 6, 30 m m H G requires a 
minimum 6-inch proximal forearm lever. 
Therefore, the distance from the prox­
imal extension of the forearm piece to the 
wrist joint axis should not be less than 6 
inches to ensure that excessive pressure 
does not exist. 

Palmar Pressure (PJ 

The palmar pressure, P2, is due entire­
ly to the ratio of the weight of the hand 
( W H ) and to the area of the orthosis in the 
region of the palm. 



The area of the orthosis at the palm is 
given by (see Figure 8). 

Where, WPE = w i d t h o f p a l m a r 
extension inches 

LPE = l e n g t h of p a l m a r 
extension inches 

Substituting equation (9) into (8) yields 

This relationship for palmar pressure is 
shown graphically in Figure 9. In this 
case the palmar pressure, P2, is compared 
with the width of the palmar extension, 
W P E. The length of palmar extension, 
LPE, in contact with the hand is assumed 
to be 3 inches. With the restraint that the 

Fig. 8. Graphical presentation of palmar pressure, 
P2. 

Fig. 9. Schematic of the determination of palmar pressure, P2, and the effects of variations in hand weight and 
support width. 



Fig. 10. Dorsum pressure, P . 

pressure shall not exceed 30 m m H G con­
tinuously, the minimum width of the 
palmar extension is 0.7 inch as shown in 
Figure 9. 

The size of palmar extension (3 x 0.7 
inches) will ensure safe pressure but may 
interfere with rotation of the metacarpal-
phalangeal joint. The distal edge of the 
palmar extension must be positioned pro­
ximal to the imaginary line formed by the 
second and fifth palmar creases. 

Dorsal Pressure (P3) 

The dorsal pressure, P3, is represented 
in Figure 10. This pressure is given by the 
ratio of the force, F3, to the area of the 

dorsal piece of the wrist-hand orthosis 
making contact with the wrist. 

The force F3 is an equal and opposite 
reaction to the sum of the forces of the 
hand, W H , and forearm piece, F1. 

The area of the dorsal piece is given by its 
length (LDP) times width or W D P . 

Substituting equation (12) and (13) into 
(11) yields the following expression for 
dorsal pressure 



Fig. 11. Dorsal pressure versus width of the dorsal piece for hands weighing 1 and 2 pounds. 

Figure 11 is a plot of dorsal pressure 
(P 3) versus the width of the dorsal piece 
( W D P ) . In this case the hand lever selected 
is 3 inches, the forearm lever is 6 inches, 
and the length of the dorsal piece making 
contact with the wrist is assumed to be 2 
inches. 

For the dorsal pressure not to exceed 30 
m m H G , the width of the dorsal piece 
must be a minimum of one inch. 

Summary 

Three areas of pressure produced by a 
static wrist-hand orthosis have been iden­
tified. The concept of demand torque 
produced by a paralyzed and flexible 

wrist and support torque provided by a 
static wrist-hand orthosis was introduced. 
The forces and levers of the anatomical 
demand system were compared to those 
of the orthotic supporting system. This 
information together with an estimate of 
the area over which the supporting forces 
occur allowed an estimate to be made of 
the pressure applied. The applied 
pressure was evaluated for tissue 
tolerance. 

Footnotes 

1Rancho Los Amigos Hospital, 7413 Golan-
drivas Street, Downey, Calif. 90242 



TECHNICAL NOTE 

The McFarlen Below-Knee Suspension System 

F r o m the t ime o f the in t roduct ion to 
the Pa te l la -Tendon-Bear ing below-

knee prosthesis, I have felt the need for a 
m o r e adequa te suspension system. T h e 
criteria for an improved suspension sys­
tem are: 

1. Main tenance o f a comfo r t ab l e resid­
ual l imb posit ion within the socket 
when the patient is sitting. 

2. M i n i m u m skin stress resulting f rom 
intimate contac t between residual 
l imb and socket when the patient is 
walking. 

3. Both o f these goals should be 
achieved without the use o f a waist 
belt (Fig. 1) (I believe that a waist 

belt is uncomfo r t ab l e and encour­
ages a lo rdot ic posture . ) 

After m u c h exper imenta t ion , a suspen­
sion system has been designed that in 
most cases eliminates the need for a waist 
belt and achieves all the other design cri­
teria (Fig . 2). In addi t ion, it is inter­
changeab le between left and right sides. 

T h e McFar len BK suspension System 

Fig. 1. UCB system modified with belt, bilateral. Fig. 2. McFarlen system overlay with UCB system. 



Fig, 3, X-ray anterior view, McFarlen system. 

Fig. 4. Sitting, McFarlen system, medial view. 

Fie. 5. Sitting, UCB system, medial view. 



Fig. 6. Standing, anterior view, McFarlen system, bilateral. 

Fig. 7. Standing, lateral view, McFarlen system. 

when loca ted proper ly anteriorly is at the 
proximal edge of the patella, which I be­
lieve to be the most suitable posit ion for 
the strap. 

T h e strap when posi t ioned in this man­
ner requires a o n e to two c m . reduct ion in 
height o f the media l and lateral trim lines 
to avoid "b r idg ing . " Because it is neces­
sary to ex tend the socket walls only as far 
p rox imal ly as the condyles for stability, 
this reduct ion will have no effect o n the 
medio- la tera l stability o f the prosthesis. 
Just p rox ima l to the condy le is soft tissue 
where the strap can attain a g o o d pur­
chase o n the femoral epicondyles . A n X -
ray view is shown in Figure 3. 

W h e n p laced correct ly, the strap u p o n 
knee f lexion will c o m e to rest o n or near 
the posterior trim line o f the socket (Fig. 
4), thereby el iminat ing the c o m m o n and 



Fig. 8. Sitting, medial view, McFarlen system 

Fig. 10. Standing, posterior view, McFarlen 
system. 

Fig. 9. X-ray, sitting, medial view, McFarlen 
system. 

somet imes uncomfor t ab l e popl i teal bu lge 
(Fig. 5 ) . Figure 6 illustrates the same 
patient standing with the McFar len B / K 
Strap. It is interesting to c o m p a r e this 
with Fig. 5 , which shows the same patient 
and the U C B type suspension with waist 
belt . No te the popli teal bu lge when the 
patient is sitting. Fig. 7 clearly illustrates 
a sagittal view o f an active ma le patient 
( 5 ' 1 0 " , 210 lbs . ) with a temporary plaster 
prosthesis, note the distal p lacement o f 
the McFar len BK Strap. No t i ce in Figures 
8 and 9, two views o f the same patient, 
that with knee f lexion the strap actually 
d isappeared into the posterior fo ld o f the 
knee, thereby suppor t ing the soft p o p ­
liteal tissue. Figure 10 shows a posterior 
view and Figure 11, an anterior view o f 



the same patient with the McFarlen Sus­
pension System. 

As seen in the illustrations, this suspen­
sion system allows for superior sitting 
comfort and suspension than that pro­
vided by any other supracondylar strap 
now available. Personally, I have used 
the system with great success on over 100 
patient fittings since its original design in 
1975. 

The McFarlen B / K Suspension System, 
available through Pope Brace Company, 
is complete with four oz., top grade 
smoked elk, including buckle, rivets and 
keeper. It is adustable in length to 17 3/4" 
and can be assembled either right or left. 
This is a savings in itself by eliminating 
the need for excess inventories. 

I want to thank Mark Hajost, C.P. and 
R . C . Mendrala C.P. for assistance in the 
structure of this paper. 

J .M. McFarlen, C.P. 
3600 Gaston Ave. 

Dallas, Texas 75246 

Fig. 11. Standing, anterior view, McFarlen system. 



Metrication in the United States and Canada 

E U G E N E W A G N E R 

Metrication in the United States goes 
slower than in Canada. The big 

event in Canada in September 1977 was 
the change of all highway speed and dis­
tance signs to the use of metric units. 
While the actual change was done on the 
local and provincial levels within one 
month, it was coordinated with the 
Metric Commission in Ottawa. 

Canadian weather reporting has been 
metric for many months, so motorists 
were not entirely unfamiliar with the 
metric terms when they appeared on 
highway signs. 

The top speed limit on any Canadian 
highway is 100 k m / h . 

The province of Ontario has issued 
what is probably the first major all-
metric highway map to be published in 
North America north of the Rio Grande. 
All distances shown on the map are only 
in kilometers. Included on the map is a 
graphical "Speed Conversion Chart" giv­
ing the miles per hour equivalents of 
kilometers per hour which are shown in 
increments of 10 k m / h . The new map in 
conjunction with the new signs will do 
much to get Canadians accustomed to 
thinking metric. 

Here in the States, according to the 
Metric Conversion Act of 1975, Public 
Law 94-168, a board of 17 members 
ought to be nominated by the President, 
to be confirmed by the Senate. The 
White House so far released 15 of those 
nominated. The two others are still under 
investigation. Following is the list of 
nominees with the category they repre­
sent as well as their backgrounds and 
metric experience if any: 

Dr. Louis F. Polk, Dayton, Ohio, is a 
metrology expert and a retired vice presi­
dent of the Bendix Corporation. He pre­
sently serves on the executive committee 
of the Fidelity Federal Savings of Dayton. 
He was chairman of the U.S. Department 
of Commerce's Metric Study from 1968 to 
1971. Dr. Polk has been active in ac­
tivities of the American National Stan­
dards Institute (ANSI) and is a former 
A N M C director. 

Business 

A.G. Weaver, Armonk, New York, is 
director of product safety for the IBM 
Corporation, and is an expert in engi­
neering standards. 

Standards 

Sydney D. Andrews, Tallahassee, 
Florida, is director of the division of stan­
dards of the Florida Department of Agri­
culture. He is a past chairman of the Na­
tional Conference on Weights and Mea­
sures and is chairman of the Florida 
Metric Council. Mr. Andrews is chair­
man of the A N M C Weights and Measures 
Sector Committee and also a member of 
the U.S. Metric Association. He has been 
actively promoting metrication for many 
years. 

Members At Large 

Dr. Paul Block, Jr., is publisher of the 
Toledo Blade. He has been a professor of 
chemistry at the University of Toledo 
since 1950. 



Sandra R. Kenney, Owings Mills, 
Maryland, is continuity director for the 
Maryland Center for Public Broadcast­
ing. She has taught art in Ohio and 
Baltimore and has been associated with 
instructional television since 1970. 

Joyce D. Miller, New York City, is a 
vice president and director of social ser­
vices for the Amalgamated Clothing and 
Textile Workers Union. Ms. Miller is a 
national president of the Coalition of 
Labor Union W o m e n and serves on the 
A F L - C I O standing committee on civil 
rights. 

Glenn Nishimura, Little Rock, Arkan­
sas, is executive director of Arkansas 
Consumer Research, and he is vice presi­
dent of the Consumer Federation of 
America. 

The list of nominees has been sent to 
the Senate Commerce Committee who 
must confirm them individually for 
membership to the U.S. Metric Board. 

Construction 

Francis R. Dugan, Cincinnati, Ohio, is 
president of the Dugan & Meyers Con­
struction Company. He has held official 
positions at local and national levels with 
the Associated General Contractors of 
America including membership on its 
metric committee. 

Labor 

Thomas A. Hannigan, Washington, 
DC, is assistant to the International 
Secretary of the International Brother­
hood of Electrical Workers ( I B E W ) . He 
served on the U.S. Metric Study 1968 to 
1971. Mr. Hannigan is a member of the 
A N M C board of directors and its execu­
tive committee. He has a long record of 

opposition to national metrication dating 
back to 1970. 

Dr. Henry Kroeze, Brookfield, 
Wisconsin, is chairman of the Depart­
ment of Engineering and Computer Sci­
ence at the University of Wisconsin-
Waukesha. He is a member of the Engi­
neers Joint Council Metric Commission, 
the A N M C , and the U S M A . Dr. Kroeze is 
a native of the Netherlands and a long 
time promoter of metrication on the local 
and national levels. 

Retailing 

Dr. Satenig St. Marie, New York City, 
is a divisional vice president and director 
of consumer affairs for the J.C. Penney 
Company. She is a past president of the 
American Home Economics Association 
and a member of the A N M C consumer 
liaison committee. 

Science 

Dr. Edward Ginzton, Palo Alto, 
California, is chairman of the Board of 
Varian Associates, a company engaged in 
research and development in the micro­
wave electronics field. He had been a pro­
fessor of electrical engineering at Stan­
ford University. 

Small Business 

Carl Beck, King of Prussia, Penn­
sylvania, is president of the Charles Beck 
Marine Corporation, who are manufac­
turers of machinery for the packaging 
and converting industries. He is active in 
the affairs of the National Small Business 
Association. Mr. Beck is a member of the 



A N M C board of directors and its execu­
tive committee. 

Roger Travis, Holbrook, Massachu­
setts, is president of Medi Inc., a manu­
facturer of disposable medical products. 
He is also president of the Smaller 
Business Association of New England. 

State and Local Government 

Dr. Frank Hartman, Lansing, 
Michigan, is a federal liaison represen­
tative for the Michigan State Department 
of Education in Washington. He has been 
a high school teacher, principal, and 
superintendent of two school districts. 

The Governors Conference also took some measure. A repre­
sentative for each State has been appointed to represent the Gov­
ernors Conference in what they call the "Interstate Metric 
Committee". Here is a list of its members: 

Alabama 

Aubrey Dismukes 
Division of Weights and Measures 
Dept. of Agriculture & Industries 
1445 Federal Drive 
Montgomery 36130 
(205) 832-6693 

Alaska 

Tony Motley, Commissioner 
Dept. of Commerce & Economic 

Development 
Pouch D, Juneau 99811 

Arizona 

Richard Harris, Asst. Director 
Weights and Measures Division 
Commerce Department 
State Capitol, Phoenix 85007 

Arkansas 

Sam Hindsman, Director 
Weights and Measures Division 
Commerce Department 
State Capitol, Little Rock 72201 

California 

Valerie Antoine, Vice President 
U.S. Metric Association, Inc. 
10245 Andasol Avenue 
Northridge 91323 
(213)363-5606 

Colorado 

Jack Kinstlinger, Executive Director 
Department of Highways 
4201 East Arkansas Ave. 
Denver 80222 
(303) 757-9201 

Connecticut 

Graham Waldron, Director 
Technical Services Division 
Department of Commerce 
State Capitol, Hartford 06115 

Delaware 

Dr. William J. Geppert 
State Supervisor of Mathematics 
Department of Public Instruction 
Townsend Building 
Dover 19901 

Florida 

Wayne C. Voigt, Asst. Director 
Division of State Planning 
State Capitol, Tallahassee 32304 

Georgia 

Rick Cobb, Deputy Commissioner 
Division of Planning & Budget 
State Capitol, Atlanta 30334 



Hawaii 

George Mattimoe, Deputy Director 
Division of Weights & Measures 
1428 S. King Street 
Honolulu 96814 

Idaho 

N G A Interstate Metric Committee 
Attn: Patricia Hawley 
Office of the Governor 
State Capitol, Boise 83720 

Illinois 

N G A Interstate Metric Committee 
Attn: Sylvia Dennen 
Office of the Governor 
State Capitol, Springfield 62706 

Indiana 

Richard Wiley 
Mathematics Consultant 
State House, Indianapolis 46204 

Iowa 

Thatcher Johnson 
Deputy Secretary of Agriculture 
Des Moines 50319 

Kansas 

John L. O'Neil 
National Conference on Weights & 

Measures 
Department of Agriculture 
P .O. Box 678, Topeka 66601 

Kentucky 

N G A Interstate Metric Committee 
Attn: Frank Harscher 
Office of the Governor 
State Capitol, Frankfort 40601 

Louisiana 

Charles S. Johnson, Technical 
Administrator 

Weights and Measures Division 
Department of Agriculture 

Room 315, 1237 Murphy Street 
Shreveport, Louisiana 71101 
(318) 424-6461 

Maine 

Arnold Johnson 
Curriculum Consultant 
Maine Education Department 
State House, Augusta 04333 

Maryland 

Mrs. Audrey Buffington 
Consultant in Mathematics 
Division of Instruction 
Maryland State Dept. of Education 
P.O. Box 8717, B W I Airport 
Baltimore 21240 

Massachusetts 

Terri Bergman 
State of Massachusetts 
Hall of the States, Suite 307 
444 North Capitol Street 
Washington, D . C . 20001 

Michigan 

Frank Hartman 
State of Michigan, 
Suite 314 
Hall of the States 
444 North Capitol Street 
Washington, D . C . 20001 

Minnesota 

Nathaniel Scott 
Assistant Commissioner of 

Administration 
208 Administration Building 
St. Paul 55155 

Mississippi 

Dr. Charles E. Holladay 
Superintendent of Public Education 
Sillers State Office Building 
Jackson 39201 
(601) 354-6933 



Missouri 

J . W . Abbott, Deputy Director 
Department of Agriculture 
P.O. Box 630 
Jefferson City 65101 

Montana 

Gary L. Delano 
Administrator of Weights and Measures 
Division of Business Regulations 
805 North Last Chance Gulch 
Helena 59601 

Nebraska 

Steve Malone 
Chief of Weights and Measures 
Department of Agriculture 
P.O. Box 4844, State Capitol Building 
Lincoln 68509 

Nevada 

Mike Melner, Director 
Department of Commerce 
201 South Fall Street 
Carson City 89701 

New Hampshire 

None 

New Jersey 

N G A Interstate Metric Committee 
Attn: John I. Degnan 
Office of the Governor 
State House, Trenton 08625 

New Mexico 

Jose R. Baca 
State Purchasing Officer 
Lamy Building 
Santa Fe 78503 
(505) 827-2626 

New York 

N G A Interstate Metric Committee 
Attn: James E. Introne 
Assist. Secretary of the Governor for 

Human Resources 

Executive Chambers, Room 229 
State Capitol, Albany 12224 
(518) 474-2831 

North Carolina 

Dr. Lynn Muchmore 
Director of State Planning 
Administration Building 
Raleigh 27611 
(919) 829-4131 

North Dakota 

N G A Interstate Metric Committee 
Attn: George "Woody" Gagnon 
State Capitol, Bismarck 58505 
(701) 224-2200 

Ohio 

Colonel Thomas Grant, Director 
Ohio State Office 
1150 Connecticut Avenue, N . W . #709 
Washington, D . C . 20036 
(202) 223-1725 

Oklahoma 

Keith English 
Oklahoma Department of Highways 
200 N .E . 21st Street 
Oklahoma City 73105 

Oregon 

Leonard Kunzman, Director 
Department of Agriculture 
635 Capitol Street, N .E . 
Salem 97310 

Pennsylvania 

Ronald G. Lench, Secretary 
Department of General Services 
515 North Office Building 
Harrisburg 17120 
(717) 787-5996 

Rhode Island 

N G A Interstate Metric Committee 
Attn: William G. Dugan, Jr. 
Office of the Governor 
State House, Providence 02903 



South Carolina 

Matthew B. Burkley, Sr. 
Citizens Representative 
P.O. Box 1031 
Charleston 29402 

South Dakota 

Barbara J. McCandless 
Asst. to Secretary for Policy 
Development 
Dept. of Commerce and Consumer 

Affairs 
State Capitol, Pierre 57501 
(605) 224-3177 

Tennessee 

Eugene Holman 
Deputy Director for Weights & 
Measures 
Department of Agriculture 
Box 40627 Melrose Station 
Nashville 37204 

Texas 

N G A Interstate Metric Committee 
Attn: Charles D. Travis 
Executive Asst. to the Governor 
State Capitol, Austin 78711 

Utah 

Eugene Wagner 
375 West 400 South 
Salt Lake City 84101 

Vermont 

Leonard U. Wilson 
Director of State Planning 
State Capitol, Montpelier 05602 

Virginia 

James F. Lyles 
Supervisor, Weights & Measures 
Department of Agriculture & 
Commerce 
Commonwealth of Virginia 
Richmond 23219 

Washington 

N G A Interstate Metric Committee 
Attn: Jason King 
Office of the Governor 
State Capitol 98501 

West Virginia 

N G A Interstate Metric Committee 
Attn: Ed Rebrook III 
Office of the Governor 
State Capitol, Charleston 25305 

Wisconsin 

Professor John Leaman 
University of Wisconsin 
Engineering Department 
929 N . 6th Street 
Milwaukee 53702 

Wyoming 

None 

American Samoa 

Mrs. Mere Betham 
Director of Education 
Office of the Governor 
Paga Pago 96799 

Puerto Rico 

Max Trujillo 
Assistant Secretary 
Department of Consumer Affairs 
Box 41059, Minillas Station 
Santurce 00940 

Virgin Islands 

N G A Interstate Metric Committee 
Attn: Peter de Zela 
Office of the Governor 
Government House 
Charlotte Amalie, St. Thomas 00801 



Some states have taken actions in 
metrication on their own. 

California passed a metric law. Forma­
tion of the California Metric Conversion 
Council was authorized with the passage 
of SB 1018 by the State Legislature. The 
bill, which was introduced by State Sena­
tor Alfred Alquist, was passed by a 33 to 
2 vote in the State Senate and by a 70 to 7 
vote in the Assembly. It automatically 
became law without the Governor's signa­
ture when he did not act upon it during 
the prescribed time limit. 

The Council will consist of 10 members 
to be appointed by the Governor. The 
council will devise and carry out a broad 
program of planning, coordination, and 
public education in the use of the SI in 
California activities. Many California 
U S M A (United States Metric Associa­
tion)—members worked for the passage 
of the legislation. 

GM Passes Halfway Mark 

At late July and early August 1977 
meetings of the General Motors Board of 
Directors and corporate executives, Mr . 
Richard L. Terrell, vice chairman of 
G M , observed, "General Motors is in the 
midst of an ongoing conversion to the 
metric system —a conversion which has 
been paced, and accelerated, by our unprecendented redesign program. Che­
vette was our first U.S. metric car, the 
1977 B / C redesign was metric, and so is 
the 1978 midsize program —all in keep­
ing with our plan of going metric as new 
parts and new designs are released. In 
fact, with the introduction of our new 
midsize cars, we will be past the halfway 
mark—we'll be more metric than inches 
and pounds. And by 1982 or so, the con­
version will be virtually complete. 

"Meanwhile, it is going very smoothly 
and essentially at little or no cost." 

In accordance with General Motors 
metrication policy, the 1978 "A" type 
cars are predominately metric and thus 
join the "B" and "C" cars which became 
metric last year and the "T" Chevette, in­
troduced two years ago. 

The General Motors practice is to "go 
metric" on those new parts and assem­
blies which require new tooling. The 
above cars have been extensively rede­
signed to reduce mass and to improve fuel 
economy. Thus, the cars contain a pre­
dominance of new metric parts. The 
General Motors automotive products are 
now more metric than customary. 

Postal Service Is Going Metric 

Like other Federal units and private in­
dustry, the U.S. Postal Service (USPS) is 
gearing up to convert to the metric system 
of measurement. The "rule of reason" 
will apply to adoption of the SI in the 
Postal Service according to Deputy Post­
master General Will iam F. Bolger. That 
is, the conversion will take place in an 
orderly manner, compatible with the vol­
untary conversion actions of postal 
customers. 

In keeping with this policy, the USPS 
has committed itself to participate fully 
in the metric implementation efforts of 
the Federal government. The assistant 
Postmaster General for Research and 
Development, John F. Wise, is USPS's 
metric coordinator and chairman of the 
Postal Service's Metrication Board. That 
Board includes representatives from a 
number of Washington, D C , Headquart­
ers organizations as well as a liaison per­
son from each postal region. 



Adapted Driver Education Publications 

M E N A H E M L E S S Ph.D. 

E D W A R D C . C O L V E R D 

G E R A L D E . DeMAURO 
J U D Y Y O U N G 

Despite the efforts of many vocational 
rehabilitation programs, employ­

ment of disabled people may be limited 
by the inability of graduates to travel 
freely from their homes to their now-
found jobs. The need for improved pub­
lic transportation is evident in the recom­
mendations of the White House Confer­
ence of Handicapped Individuals, and 
for the expansion of existing facilities. 
Such a statement was necessitated by the 
inadequacies of present systems. 

Commissioner Newman of the Reha­
bilitation Service Administration (1970) 
estimated that at least 100,000 disabled 
people are unemployed only because they 
lack transportation. Employment would 
bring these people $452,000,000 in an­
nual wages as well as realize $39 ,000 ,000 
in federal revenue. 

The Human Resources Center in 
Albertson, New York, has successfully 
undertaken a series of state and federally 
funded initiatives in teaching people with 
a wide range of disabilities to drive. A 
most important objective of these pro­
grams has been to disseminate our exper­
iences to the public. 

Beginning in the fall of 1975, the 
adapted driver education unit of Human 
Resources Center commenced a long-
range program in collaboration with the 
Nassau County Traffic Safety Board and 
the New York State Interdepartmental 
Traffic Safety Committee. In the last 
three years, the Center's driver education 
program has located 400 disabled poten­
tial drivers in Nassau County, New York. 
Evaluations were conducted of 241 of 
these who responded to preliminary in­
quiries. Training was initiated on 157 of 
these clients, and 61 were licensed to 
drive. Forty-six other clients are current 
trainees, and an additional 45 clients 
await installment of specifically designed 
equipment in the training van that will 
enable them to drive with disabilities that 
would otherwise preclude training. The 
entire training experience is documented 
in a manual entitled, "Teaching Driver 
Education to the Physically Disabled," 
which will include a teaching guide and 
evaluation mannual. This document will 
be published in 1978. 

A manual is currently available which 
summarizes the Center's experience in 
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vehicle modification for disabled drivers. 
"Hand Controls and Assistive Devices for 
the Physically Disabled Driver (1977) 
details the types of physical problems 
clients may have, the evaluation of the 
clients' driving potentials (including mus­
cle assessment and in-car procedures), 
the prescription of mechanical compen­
satory devices, an evaluation of all such 
equipment currently available, and il­
lustrations of equipment installment and 
use. This manual has been an enormous 
aid to driving instructors across the coun­
try. Included are 58 figures (22 photo­
graphs), a guide to the use of hand con­
trols and assistive devices referenced to 
specific disabilities, and definitions of 

common terms relating to handicaps. 
Hand Controls and Assistive Devices 

for the Physically Disabled Driver 
specifically outlines the uses of 39 
mechanical compensations for functional 
disabilities. These are recommended by 
area of involvement, including upper and 
lower extremities, balance, neck and 
trunk rotation, and height deficiencies. 

It is hoped that manuals, such as those 
described above, will enable innovative 
programs to benefit from the experiences 
of the Human Resources Center. Pros­
pective program designers might avail 
themselves of the communication net­
work that is rapidly developing within the 
rehabilitation field. 

Manua l on Management of the Quadriplegic Upper Extremity, Using Available 
Modular Splint and A r m Support Systems, Maude Malick and Christa M . H . Meyer, 
228 pp. $15.00. Harmarville Rehabilitation Center, P .O. Box #11460, Guys Run Road, 
Pittsburgh, Pa. 15238 (Attn: Educational Resources Division) 

Charles H . Pritham, CPO 

As with her previous two efforts Mrs. 
Malick and her co-authors have produced 
another worthwhile contribution. While 
written principally for occupational thera­
pists working without the close support of 
an orthotist expert in this very demand­
ing area, as indicated on the front cover, 
all other members of the Rehabilitation 
Team will find this text interesting and 
informative. Of particular interest to the 
orthotist should be the side-by-side com­
parison of the various wrist-hand orthoses 

and arm support systems that are cur­
rently available. 

The book opens with a thorough review 
of the involved anatomy, neurophysi­
ology, and kinesiology that will be useful 
not only to the practitioner, but also to 
the student, and to candidates for certifi­
cation. Three chapters are devoted to a 
description of orthotic systems, selection 
according to lesion level, and some rela­
tively brief comments on measurement 
and assembly. While it would be impos­
sible and, indeed, inappropriate to go 
into a thorough description of the fabri-
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cation procedure for each orthosis de­
scribed, a fuller analysis and installation 
guide for the use of Balanced Forearm 
Orthoses would be most useful. 

A lengthy chapter is devoted to func­
tional management and general guide­
lines for the development of an occupa­
tional therapy program for the patient 
with an orthosis. The position of this 
book is well stated in the title and it sticks 
to the point. However, a comparison with 
the opposing school of thought concern­
ing the use of universal cuffs would be 
most useful as would be a more thorough 
discussion of the prognosis for successful 
and continued orthotic use and the rea­
sons for rejection. The book concludes 
with a brief description of Rehabilitation 
Engineering, Environmental Control 
Units, and powered wheelchairs in rela­
tion to Quadriplegia. 

It seems picayune to quibble about 

such minor points when reviewing a text 
as well written as this one, but two points 
perhaps should be raised. The tone of the 
book would have been improved if the 
authors had consistently used the agreed 
upon orthotic nomenclature and elimi­
nated the rather grating and belittling 
word splint. The two orthoses on pages 56 
and 57 that are described as Rancho-style 
basic and long opponens orthoses are per­
haps more accurately described as W a r m 
Springs-style orthoses (the styles are virtu­
ally identical differing mainly in the at­
tachment of the C-Bar). In comparison, 
only the most fulsome praise can be ex­
pressed for the high caliber of the illus­
trations. Whether it is the charts, dia­
grams, or photographs all are excellent 
and this volume can be considered as 
nothing less than the measure against 
which all others in this field will be com­
pared. 



CLASSIFIED ADVERTISEMENTS 

Advertising Rates 
First 35 words, $24 .00 (minimum). Additional w o r d s j l 00 each. 
Mail addressed to National Office forwarded unopened at no charge. Classified Advertisements must be paid in advance; checks 

should be made payable to "Orthotics and Prosthetics." Send to: Editor, Orthotics and Prosthetics, 1444 N St., N . W . Washington, 
D . C 20005 

T O P NOTCH—organized, aggres­
sive, C.P.O. for established firm. Ex­
perience in prosthetics and orthotics 
a must. No salary. Income based on 
personal performance and capabil­
ities (on percentage basis). After 
break-in period can take over entire 
facility. Reply to: AOPA, Box 904, 
1444 N Street, NW, Washington, 
D.C. 20005. Qualified and serious 
applicants only. 

CO.—with 25 years experience de­
sires relocation in East or South-east. 
Reply to: AOPA, Box 905, 1444 N 
Street, N.W. , Washington, D.C. 
20005. 

CO.—references required. Prosthe­
tic experience helpful. San Francisco 
Bay area. Modern, well equipped 
facility. To develop growing orthotic 
practice. Salary negotiable. Reply: 
AOPA, Box 806, 1444 N St., N .W. , 
Washington, D.C. 20005. 

O&P FACILITY FOR SALE 
FLORIDA—ideal for certified or­
thotist who wants to work in the sun 
and avoid the cold winters, located in 
popular populated area, good 
growth picture, excellent reputation 
and following fully equipped, 4 em­
ployees, many extras, good lease on 
space, price at 2V6 times earnings 
$94,500-$50,000 down, terms 
available for balance. Replies held in 
confidence. Ballert Orthopedic 
Corp., 2445 West Peterson Ave., 
Chicago, Illinois 60659. 

WANTED—Certified Orthotist for 
Howard A. Rusk Rehabilitation Cen­
ter, University of Missouri at Colum­
bia, Missouri. Supervise and direct 5 
Orthotic Technicians of joint Pros­
thetic and Orthotic Lab. Emphasis 

on vocational rehabilitation and in­
creased productivity, design, con­
struction, and fitting of innovative 
devices. Submit Resume to: Floyd 
Tempfel, C P . , Prosthetics and Or­
thotics, University of Missouri, 20 
Rusk Rehab. Center, Columbia, 
Missouri 65201, (314) 882-6101. 

EDUCATION O P P O R T U N I T Y 
—Immediate openings in orthotic-
prosthetic technology education. 
The objective of the 18 month pro­
gram is to train individuals in gener­
al shop procedures, woodwork, 
metal leather, plastic, plaster, assem­
bly of components, and fabrication 
of various orthoses, and prostheses. 
The completion of the course will al­
low the individidual to become a 
competent technician, and further 
his or her chances toward orthotic -
prosthetic technician registration. 
For information write: Orthotic -
Prosthetic Technician, 916 Area Vo-
tech Institute, 3300 Century Avenue 
No., White Bear Lake Minn. 55110. 

O R T H O T I S T O R O R T H O T I S T 
ASSISTANT—Experience neces­
sary. Expanding New Modern Facil­
ity, Advancements and benefits. All 
inquiries held in confidence. Call 
813-870-3322. Write: Florida Brace 
& Limb, 2503 Swann Avenue, Tam­
pa, Florida 33609, Attn. Les Bauer, 
C O . 

O R T H O T I S T / PROSTHETIST— 
Certified or board eligible, B.S. pre­
ferred. Excellent opportunity for 
qualified individual in a growing up­
state N.Y. facility. Pleasant working 
conditions, liberal fringe benefits. 
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Located in top recreational area with 
local skiing, hunting & fishing. Ex­
panding facility requires individual 
able to train for managerial duties in 
near future. Send resume and salary 
requirements. AOPA, Box 902, 1444 
N St., NW, Washington, D.C. 
20005. 

CERTIFIED O R T H O T I S T — 
Modern certified Orthotic/Prosthe­
tic Laboratory in leading children's 
hospital offers a challenging posi­
tion. You will be servicing the special 
needs of children or critical adult pa­
tients. Our facility offers excellent 
fringe benefits including health in­
surance, income disability insurance, 
dental plan, and retirement pro­
gram. Send resume and salary re­
quirements to: PERSONNEL MAN­
AGER, NEWINGTON CHIL­
DREN'S HOSPITAL, 181 E. Cedar 
St., Newington, Conn. 06111. 

CERTIFIED O R T H O T I S T A N D 
/ O R PROSTHETIST Position 
available leading to part ownership 
of facility in Northwest. Liberal 
fringe benefits. Interested applicants 
should submit resume and three pro­
fessional references to AOPA, Box 
900, 1444 N Street, N .W. , Washing­
ton, D.C.20005. 

O R T H O T I C ASSISTANT O R 
TECHNICIAN—Experienced Or­
thotist wanted who is qualified to 
fabricate and fit all types Orthotic 
appliances. Paid Life, Health, and 
Vacation, salary negotiable. Please 
send resume and references to R.E. 
Lebold, Salem Orthopedic & Pros­
thetic Inc., 1728 Center St., NE, 
Salem, Oregon 97301. 

CERTIFIED PROSTHETIST— 
FT. LAUDERDALE, FLA. Chal­
lenging opportunity, growing lab, 
excellent benefits, salary commen­
surate with experience. Contact: 
AOPA, Box 901, 1444 N Street, 
N W , Washington, D.C. 20005. 

CERTIFIED PROSTHETIST— 
Assume full patient responsibility. 
Excellent opportunity for the Pros­
thetist who wants to establish himself 
in the community. The recently re­
modeled facility of a Children's Hos­
pital offers good salary and benefit 
program. Replies handled in strict 
confidence. Contact: AOPA, Box 
903, 1444 N Street, N .W. , Washing­
ton, D.C.20005. 

BUSINESS FOR SALE—Establish 
ed 1919. Walk Equipment—Sup­
plies. Reason—111 health. VA State-
Clinic Business. Business & property 
if desired Terms—$5000.00 down. 
Phone (502) 584-8663. After 4PM 
(812) 282-1063. 

C P . O R C.P.O.—who desired to 
live on West coast. Must have sincere 
interest in patient. Established 6 yrs. 
possible working/buying partner­
ship. Moderate wages to start, poten­
tial income unlimited. Send resume: 
Howards Brace & Limb, 126 West 
40th, San Bernardino, Calif. 92407. 

O R T H O T I S T / P R O S T H E T I S T — 
Modern Orthotic and Prosthetic 
Laboratory in a Children's Ortho­
pedic Hospital seeks Orthotic and 
Prosthetic Technicians. 2 positions 
available. Experience preferred. Sal­
ary commensurate with experience. 
Excellent benefits. Send resume to: 
Frank H. Twyeffort III, C O . , Direc­
tor of Orthotics and Prosthetics, 
Shriners Hospital for Crippled Chil­
dren, 516 Carew Street, Springfield, 
Mass. 01104. 

W A N T E D CERTIFIED PROS-
T H E T I S T - O R T H O T I S T — t o 
manage P&O Department — salary 
and commission. Lee Orthopedic 
Appliances, Inc. 1210 Madison Ave., 
Memphis, Tenn. 88104 (901) 725-
1353. 
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C.P.O.—is needed to help train 
technicians, to oversee production, 
and direct patient handling in large 
multi-specialized Clinic located in 
Central Wisconsin. Position offers an 
exceptional salary and benefit pro­
gram along with an ideal living en­
vironment. Send resume to Employee 
Services or to Clauson England, 
CPO, Marshfield Clinic, 1000 N. 
Oak, Marshfield, W I 54449. 

ORTHOTIST—Full time position 
available in small shop. Patient con­
tacts include office hospital. Salary 
commensurate with ability. Send re­
sume to: American Limb and Ortho­
pedic or Urbana, Inc., 806 West Un­
iversity Avenue, Urbana Illinois 
61801 or phone (217) 367-9771. 

T H E D E P A R T M E N T OF O R T H O ­
PAEDICS A N D REHABILITA­
TION—University of Miami School of 
Medicine and the International Society 
of Prosthetics and Orthotics announce a 
Postgraduate Course on Major Ad­
vances in Prosthetics and Orthotics, to 
be held December 8, 9, 10, 1978 at the 
Americana Hotel in Miami Beach. For 
further information please contact Dr. 
Newton C. McCollough, III, Course 
Chairman, Department of Orthopae­
dics and Rehabilitation, University of 
Miami, School of Medicine. 

L I N C O L N I N S T I T U T E OF 
H E A L T H SCIENCES—LECTURER 
IN PROSTHETICS A N D O R T H O ­
TICS—Lincoln Institute is a college of 
advanced education situated in Mel­
bourne and offers a range of diploma 
and degree courses in the health sci­
ences to 1400 students in all. The 
School of Prosthetics and Orthotics of­
fers a three-year diploma course in 
which some thirty students are enrolled 
in 1978. School of Prosthetics and Or­
thotics requires Prosthetist and/or Or­
thotist for its teaching and clinical pro­
grammes. Responsibilities will include 
teaching and instructing students in 
Prosthetics and/or Orthotics in theory 
and clinical application of prostheses 
and/or orthoses; technical application 
of materials and the use of prosthetic/ 
orthotic equipment; principles of fabri­
cation procedures, alignment, fitting 
and evaluation of upper and lower ex­
tremity prostheses and/or orthoses. 
Salary range: Lecturer II $A15, 179-
$A17,356; Lecturer I $A17,764-
$A19,939. Applications in writing, incl. 
full curriculum vitae together with the 
names of two professional referees, 
should be addressed to Assistant Regis­
trar, Lincoln Institute, 625 Swanston 
Street, Carlton 3053, Australia. Insti­
tute will assist with travel and baggage 
costs for appointee. Closing date: 31 
October 1978. 

NOW A VAILABLE 
LOWER-LIMB ORTHOTICS—A MANUAL 

by A. Bennett Wilson, Jr., David Condie, Charles Pritham, Melvin Stills 

This first edition is based on a comprehensive draft that was 
tested during several pilot courses for instructors from formal edu­
cation programs in the United States and in Scotland. 

The single copy price is $10.00 postpaid. Quantity discounts are 
as follows: 

50-99 copies—30% 
100 or more copies—40% 

Publications Office 
Rehabilitation Engineering Center 
MRH-TU-DU 
12 th Street and Tabor Road 
Philadelphia, Pennsylvania 19141 

2-10 copies—10% 
11-49 copies—20% 

Orders should be directed to: 
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RESOLUTION CONCERNING THE METRIC SYSTEM 

The following resolution was adopted by the Board of Directors of the American 
Orthotic and Prosthetic Association at its meeting in San Diego October 3, 1973: 

W H E R E A S by Act of Congress it has been determined that the United 
States should proceed towards adoption of the metric system as used 
almost universally throughout the rest of the world, and 

W H E R E A S the technological professions and many segments of the 
health professions have commonly used the metric system over an ex­
tended period of time, and 

W H E R E A S it is important for members of the orthotic/prosthetic pro­
fessions to interact with their colleagues in the medical and technologi­
cal communities for optimum patient service be it hereby 

R E S O L V E D that the American Orthotic and Prosthetic Association 
endorses the use of the metric system by its members and other orthotic 
and prosthetic practitioners in the United States, and in witness of this 
endorsement and Association urges the editors of its journal Orthotics 
and Prosthetics to commence the dual reporting of weights and 
measurements in both the English and metric systems at the earliest 
possible date with the objective of employing the metric system solely 
by the time of the 29th Volume in 1975. 
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L E N G T H 

Equivalencies 
angstrom 
millimicron* 
micron (micrometer) 

To Convert from 

inches 
feet 
yards 
miles 

I x 

METRIC SYSTEM 
Conversion Factors 

x 1 0 - 1 0 meter (0.0 000 000 001 m) 
x 10- 9 meter (0.000 000 001 m) 

10- 6 meter (0.000 001 m) 

To 

meters 
meters 
meters 
kilometers 

Multiply by 

0.0254V 

0 . 3 0 4 8 0 * 

0 . 9 1 4 4 0 " 

1.6093 

AREA 

To convert from 

square inches 
square feet 

VOLUME 

Definition 

square meters 
square meters 

I liter O.OOlt cubic meter or one cubic decimeter ( d m 3 ) 
(1 milliliter = It cubic centimeter) 

To convert from 

cubic inches 
ounces (U.S. fluid) 
ounces (Brit, fluid) 
pints (U.S. fluid) 
pints (Brit, fluid) 
cubic feet 

MASS 

To convert from 

pounds (avdp.) 
slugs* 

F O R C E 

To convert from 

ounces-force (ozf) 
ounces-force (ozf) 
pounds-force (lbf) 
pounds-force (lbf) 

To 

cubic centimeters 
cubic centimeters 
cubic centimeters 
cubic centimeters 
cubic centimeters 
cubic meters 

To 

kilograms 
kilograms 

To 

newtons 
kilogram-force 
newtons 
kilogram-force 

0 . 0 0 0 6 3 M 6 -

. 0 9 2 9 0 3 

Multiply by 

16.387 
29.574 
28.413 
473.18 
568.26 
0.028317 

Multiply by 

0.45359 
14.594 

Multiply by 

0.27802 
0.028350 
4.4732 
0.45359 

*THIS DOUBLE-PREFIX USAGE IS NOT DESIRABLE. THIS UNIT IS ACTUALLY A NANOMETER (10- METER = 10- CENTIMETER). 
+ FOR PRACTICAL PURPOSES ALL SUBSEQUENT DIGITS ARE ZEROS. 



STRESS (OR PRESSURE) 

To convert from To Multiply by 

newton/square meter 
newton/square centimeter 
kilogram-force/square centimeter 

To 

newton meter 
kilogram-force meters 

pounds-force/square inch (psi) 
pounds-force/square inch (psi) 
pounds-force/square inch (psi) 

TORQUE (OR MOMENT) 

To convert from 

pound-force-feet 
pound-force-feet 

ENERGY (OR WORK) 

Definition 
One joule (J) is the work done by a one-newton force moving through a 
displacement of one meter in the direction of the force. 

1 cal(gm) = 4.1840 joules 

To 

joules 
meter-kilogram-force 
joules 
cal (gm) 
cal (gm) 

To convert from 

foot-pounds-force 
foot-pounds-force 
ergs 
b.t.u. 
foot-pounds-force 

6894.8 
0.68948 
0.070307 

Multiply by 

1.3559 
0.13826 

Multiply by 

1.3559 
0.13826 
1 x 10- 7 t 
252.00 
0.32405 

TEMPERATURE CONVERSION TABLE 

To convert °F to °C °C= fjl*l 
1.8 

°F °C 

98.6 37 
99 37.2 
99.5 37.5 

100 37.8 
100.5 38.1 
101 38.3 
101.5 38.6 
102 38.9 
102.5 39.2 
103 39.4 
103.5 39.7 
104 40.0 

* A slug .is a unit of mass which if acted on by a force of one pound will have an acceleration of one foot per 
second per second. 
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I N F O R M A T I O N F O R A U T H O R S 

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. Listall 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 

Donor submit: 
a. Slides (colored or black & white) 
b. Photocopies 

PREPARATION OF MANUSCRIPT 
1. 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 the 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 60 days. 
—Publication of articles does not constitute endorsement of opinions and techniques. 
—All materials published are copyrighted by the American Orthotic and Prosthetic Associa­

tion. 
—Permission to reprint is usually granted provided that appropriate credits are given. 
—Authors will be supplied with 25 reprints. 
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rasieners. Aixacn insianuy, 
provide complete adjustability. | 

THE FACTS: 
VELCRO Hook and Loop Fasten 
ers for secure hold • Use with pre^ 
formed splints, splinting materi­
als, arm boards • Long life permits 
repeated splint removal for exam 
• Presure sensitive adhesive back­
ing for instant attachment • Permits 
convenient splint removal and re­
placement • Strap remains attached to 
the splint eliminating the need for new 
tapes. Contact your supplier today. 

IMPORTANT TO REMEMBER: A l l hook and loop fasteners look m u c h a l i ke . But they don't 
funct ion that way. For dependab i l i t y ' s sake , demand the best — V E L C R O B R A N D 
F A S T E N E R S . Y o u can' t afford l e s s . 



r 

FOURTH ANNUAL 
ROUNDUP SEMINAR 

CASSETTES 

These cassettes are not tape-slide presentations, as it proved impractical to develop such a program at the 
seminar. An attempt will be made to have tape slide presentations available from future seminars. 

The above cassettes will however be accompanied by a limited number of pictures and/or illustrations which 
the speaker believes necessary for the understanding of the presentation. 

FIRST SCIENTIFIC SESSION 

S78-1 REHABILITATION ENGINEERING $ 6.50 
AND THE ORTHOTIST/ 
PROSTHETIST—Anthony Staros 
AAOP-VA CLINICAL EVALUATION 
OF NEW DEVICES - Bert Goralnik, 
CP. 

S78-2 PLASTER CASTING TECHNIQUES $ 6.50 
IN ORTHOTICS - Richard D. Koch, 
C O . 

SECOND SCIENTIFIC SESSION 

S78-3 THE ORTHOTIST: CONCEPTS OF 
POST BURN MANAGEMENT -
Albert Feldman, C O . 

$ 6.50 

S78-4 A NEW ORTHOTIC CONCEPT IN $ 6.50 
NON-OPERATIVE TREATMENT OF 
IDIOPATHIC SCOLIOSIS - John 
Glancy, C O . 

FIRST SUPPLIER SESSION 

S78-5 PROFESSIONAL AND TECHNICAL $ 6.50 
ASPECTS OF THERMO-PLASTICS 
ORTHOTICS — Alan R. Finnieston. 
C.P.O. 

S78-6 DYNA-PLEX REPAIRS - IN THE $ 6.50 
FACILITY - NOT AT THE 
FACTORY & A LIGHTWEIGHT 
ABOVE-KNEED PROSTHESIS WITH 
AN ADJUSTABLE SOCKET -
George P. Irons, C.P.O. 

S78-7 MEASURING TECHNIQUES FOR $ 6.50 
AN ACCURATE FITTING OF THE 
PROSTHETIC SOCK - Hugo C. 
Belzidsky 

THIRD SCIENTIHC SESSION 

S78-8 THEORY OF MYOELECTRIC AND $ 6.50 
SWITCH CONTROL - Dudley S. 
Childress, Ph.D. 
CLINICAL EXTERNAL POWER 
APPLICATION IN ORTHOTICS 
AND PROSTHETICS - H. Richard 
Lehneis, Ph.D., C.P.O. 

FOURTH SCIENTIFIC SESSION 

S78-9 SELECTED CASES - ADULT UPPER $ 6.50 
LIMB PROSTHESES - Kurt 
Marschall. C P . 
SELECTED CASES - PEDIATRIC 
UPPER LIMB PROSTHESES -
George B. Robinson, CP. & Prestin 
James, M.D. 

February Almanac 
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SECOND SUPPLIER SESSION 

S78-10 FITTING CLEAR CHECK SOCKETS S 6.50 
- J. D. McNeill, C.P.O., H. J. 
Panton, C.P.O. & Ted Thranhardt, 
C.P.O. 

S78-11 OTTO BOCK MODULAR SYSTEM $ 6.50 
FOR HIP-DISARTICULATION: 
CASTING, SOCKET DESIGN AND 
ALIGNMENT - John Hendrickson 

S78-12 FABRICATION WITH FOAM - S 6.50 
Hosmer-Dorrance Corporation 

S78-13 THE UC-BL PNEUMATIC SWING S 6.50 
PHASE CONTROL - DESIGN 
CONSIDERATIONS AND 
DYNAMIC TEST RESULTS — 
Hosmer-Dorrance Corporation 

FIFTH SCIENTIFIC SESSION 

S78-14 EQUIPMENT NEEDS - William M. S 6.50 
Brady, CP. 
LOWER EXTREMITY ORTHOTICS 
— Melvin Stills, C O . 

S78-15 UPPER EXTREMITY ORTHOTICS - S 6.50 
Richard D. Koch, C O . 
SPINAL ORTHOTICS - Edward P 
Van Hanswyk, C O . 

S78-18 HEXCELITE TEMPORARY S 6.50 
PROSTHESES - Richard T. Voner. 
C.P.O. & Michael J Quigley, C.P.O. 
ULTRA-LITE PTB - George Irons, 
C.P.O. & Michael J. Quigley, C.P.O. 

RQ-212 PANASONIC DELUXE $79.95 
COMPACT CASSETTE RECORDER 
DELUXE 12-CASSETTE STORAGE $4 .00 
CASE 
COMPLETE SET - 1 9 7 8 AAOP $91.00 
CASSETTES (includes storage cases) 

Any 7 Cassettes for only $39.00 (1 FREE) Any 12 Cassettes for only $65.00 (2 FREE) 

Fit all standard cassette recorders 

Unconditionally warranted against 
defects. Prompt replacement upon 

receipt by Eastern Audio 

Send all orders to: AAOP Cassettes 
Eastern Audio Associates Inc 
9505 Berber Road. 
Columbia. Maryland 210-16 

NAME 

• S78-1 • S78-7 • S78-13 ADDRESS 

• S78-2 • S78-8 • S78-14 

• S78-3 • 578-9 • S78-15 CITY STATE 

• S78-4 • 578-10 • S78-16 

• S78-5 • 578-11 ZIP TELEPHONE * 

• S78-6 • S78-12 
MAKECHECKS 

PAYABLE TO 
EASTERN AUDIO 

$1.00 Postage & Handling on all orders 

Enclosed please find my check * . IN THE AMOUNT OT S_ 
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The Proven and Accepted Modular System 
for Custom Fabricating Effective Spinal Orthoses 

Thoracolumbar 
A.P.L. Control 

Lumbosacral 
A.P.L. Control 

Thoracolumbar Lumbosacral 
A.P. Control A.P. Control 

INTRODUCES 
ANOTHER 

1 S T 

Thoracolumbar A.P.L. 
with Rotary Control 

LUMBOSACRAL P-L CONTROL 
( F L E X I O N ) 

Y o u c u s t o m fabr ica te with the s a m e s p e e d 
a s the other F I W A Y S p i n a l O r thoses . 

A. Zipper elastic front with side lacing adjustments. 
B. Stop to prevent thoracic band from moving 

downward. 
C. Pivot point is lower, closer to the level of L-5 and 

S-1. 
D. Double roller loops for easier pulling of pelvic 

straps. 

For more information call 
A. (Tony) Velazquez, C O . 
(813) 255-0761 or write 
FIWAY MANUFACTURING CO. 
5 1 6 So. Howard Ave., Tampa, Fla. 33606 

Separate kit required for 
fabricating this orthosis. 

S O L D T O MEMBERS OF THIS P R O F E S S I O N ONLY. 



O T T O B O C K M O D U L A R P R O S T H E S E S 

A glance at the OTTO BOCK Modular prostheses pictured above, 
immediately shows the differences in this system and the older crustacean type . . . 

Cosmetic appearance. Note the clean, natural appearing outer contour 
with no distracting articulation separations. 

The foam covering over the internal structure 
gives a soft, pleasant and much more natural feel to the touch 

than the hard surface of the conventional type of limb. 
The internal design principle resembles that of a building block system. 

By using various combinations of Modular components, 
it is possible to fit all levels of lower extremity amputation according to the individual patient needs. 

Static and dynamic alignment in all planes is easily achieved 
through simple, precise and controlled adjustment of the adaptors. 

Successful application of the OTTO BOCK Modular prosthesis offers proof that restoration 
of the amputee's outer appearance is an essential contribution to his complete rehabilitation. 

ORTHOPEDIC INDUSTRY INC. 
UNITED STATES OF AMERICA 

610 Indiana Avenue North 
MINNEAPOLIS, Minnesota 55422 
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For The Complete Line 
Of Orthopedic Appliances 
And Brace Components 
a t e 

| } E C K E R 
ORTHOPEDIC APPLIANCE COMPANY 

OUR 4 4 t h YEAR 

Send for Complete Catalog 

1776 South Woodward Avenue, Birmingham, Michigan 48011 

N E W S L E T T E R . . • Prosthetics and Orthotics Clinic 
A quarterly publication providing the means for interdisciplinary discussion among physicians, therapists, 
and practitioners. Its eight pages contain important articles, spirited dialogue, and a sense of shared discov­
ery, making it a valuable publication. 

Enclosed is my check for $8.00 for a 1 -year subscription to the Prosthetics and Orthotics Clinics Newsletter. 
(Foreign Subscription Price is $9.00) 

Mail to: 
AAOP 
1444 NStreet, N.W. 
Washington, D.C. 20005 

Name 
Address 
City State Zip 
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JOBSF EXTREMITY PUMP 
f o r e f f i c ient i n te rm i t ten t compress ion t reat ing 
e d e m a a n d mob i l i z i ng t h e jo in ts o f t h e h a n d 
f o l l o w i n g s t roke , i n ju ry o r surgery . 
The successful treatment of edema of the hand is 
difficult; however, effective reduction of edema 
with resultant joint mobility can be achieved by 
applying air pressure through intermittent 
compression therapy using the JOBST EXTREMITY 
PUMP and the appropriate Hand and Wrist or Half 
Arm Pneumatic Appliance. 
The air pressure in the Pneumatic Appliance has 
the ability to mold to the shape of the hand and 
apply pressure to all surfaces and between the 
fingers. By reducing the edema in the hand, 
mobilization of the stiff interphalangial joints can 
be achieved.1 

The fact that extra cellular fluid is pressed out of the 
hand by the intermittent pressure and that the tight 
capsular ligaments are stretched first into extension 
and then into flexion, makes it possible to mobilize 
some joints where splinting and other methods of 
treatment have failed. 

REFERENCE: 
I.Curtis, Raymond M., Joints of the Hand, HAND SURGERY, Edited 

by Flynn, J Edward, Williams & Wilkins Co , Baltimore, 1966, pp. 
350-376. 

When the desired reduction of edema is attained, it 
can be maintained with Jobst Made-To-Measure 
VENOUS PRESSURE GRADIENT Elastic Gloves. 
Each glove is individually measured and engineered 
to precisely fit the patient's hand and applies 
controlled pressure around each finger and thumb. 

For additional information, medical references 
and special glove measuring kits, direct your 
request to one of the following: 
Jobst Service Centre, 17 Wigmore Street, 
London W1H 9LA England, Phone: 01-629 6943 
Jobst Service Centre, Burg. Van Leeuwenlaan 17, 
Amsterdam, NL, Phone: 020-119260 
Jobst Institute, Inc., RO. Box 653, Toledo, Ohio 
43694 U.S.A. Phone: 419/698-1611 Telex: 286065 

® REG. U S PAT. OFF 
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A Public Service of this magazine &The Advertising Council 

Adam 
Gauthier 
counted onus. 

If Red Cross hadn't trained young 
Lars Alecksen in lifesaving tech-

niques,last summer Adam Gauthier 
just might have ended up one 

more drowning statistic. (Adams 
alive and well today, thank you, and 

in the first grade in Manitowoc, 
Wisconsin.) We're not asking 

for medals (Lars is the one who 
deserves those). But we do need 
your continued support Help us, 

Because the things we 
do really help. In your own 
neighborhood. And across 

America. And the world. 

R E D C R O S S . 

Wfe're. 
counting 

"on 
you. 

T H E G O O D N E I G H B O R . 
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2-S2000 
Taylor 

2-S2400 2-S2150 
Williams Flexion Knight Spinal(Chairback) 

2-S2170 
Knight-Taylor 

2 0 0 0 S E R I E S 
S P I N A L B R A C E S 

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

I M M E D I A T E D E L I V E R Y F R O M S T O C K 

Pictured arejustfourof our many braces that can help 
your profit picture. Quantity discounts available. Easy 
to fit from five stock sizes. Write us for our complete 
catalog. Better yet, give us a call at (202) 628-1037. 
We'll be happy to help in any way we can. 

I | • f V 1 W A S H I N G T O N 4 0 P a t t e r s o n st., n.e. I l l • C I P R N C T H P T I P WASHINGTON, DC 2 0 0 0 2 ^k^J P R O S T H E T I C (202) 628-1037 
S U P P L I E S 
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american 
orthotic & 
prosthetic 
association 

1978 National Assembly 
October 31 Thru November 4, 1978 

Town and Country Hotel 
San Diego, California 

For Program Details and Registration Information 
wri te to 

The American Or thot ic and Prosthetic Association 

1444 N Street, N.W. 

Washington, D.C. 20005 

The Assembly is open to all w h o are interested in the rehabil i tat ion of the orthopedical ly disabled. 
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N O W 
You Can Advertise in the Almanac 

Our readers are interested in your product. 
They need to know the latest in professional 
equipment. 

Increase your commercial exposure to the 
prosthetic/orthotic profession. 

More people are reading the Almanac! 
The Almanac, published monthly by the 
American Orthotic and Prosthetic Association 
describes current professional, business, and 
Association activities that are important to the 
successful operation of AOPA's member facil­
ities. 

1978 Advertising Rates Per Issue 

Base, Non-Member Active Member Supplier Member 

lpage 1-5 times/year $468 $398 $351 
6-10 times/year 431 366 323 

11-12 times/year 398 338 298 
Vi page 1-5 times/year 375 318 281 

6-10 times/year 345 293 258 
11-12 times/year 318 255 239 

'/«page 1-5 times/year 300 255 225 
6-10 times/ year 276 234 207 

11-12 times/year 255 216 191 

Gear your program for 4-color and our special Oct. Color: $200 per color (our schedule) 
Assembly Issue $275 per color (specific unscheduled 

color) 
4-color (supplied negatives) - $975 
4-color (we separate) - $1245 

Circulation: 2600 

Closing Dates: 1st of Month preceding Month Coverage and Market: National and Interna-
of issue. tional: Orthotic and Prosthetic Facilities. 
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TWO-POST ORTHOSIS for stabilizing 
cervical and upper thoracic regions. 

Spinal orthoses are our only product. They are only 
available through ethical dispensing orthotists. Because 
of this we have the motivation and the skill to provide 
you with the highest quality orthoses possible for max­
imum acceptance by your doctors and patients. And we 
back you up with 24-hour delivery of your prescription 
orders anywhere in the country. Plus, we have a price 
structure to make our service W7*9 * % 
your most profitable way to mf M t f M * l * f f £ > 
fill prescriptions. Florida Brace 
Corporation, P.O. Box 1299, 
Winter Park, Florida 32789. 

Corporation 
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A C C E P T E D A S T H E L E A D E R I N 

F O O T W E A R . M O L D E D O V E R 

A P L A S T E R - O F - P A R I S 

I M P R E S S I O N O F T H E 

F O O T , A N D H A N D 

C R A F T E D F O R 

M A X I M U M 

k C O M F O R T . 

SANDLER OF BOSTON, INC. 
JERRY MILLER DIVISION 

Mail all Shoes for Repair and Adjustment to: 
181 EAST 33rd STREET • NEW YORK. N.Y. 10016 • (212) MURRAY HILL 4-5048-9 

Mail all impressions to: 
MARBLE STREET • WHITMAN. MASS. 02382 • (617)447 6671.2 
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Summertime 
ancI tIie IMng is 
AppREciAbly 

EASJER. 

The door to summer swings open on the entirely new Kingsley Manufacturing Company's Ladies Flat, featuring 
realistically sculptured toes and a couple of surprises. Not an ordinary barefoot, the Kingsley design was cast in the 
simulated confines of a shoe, producing the naturally narrow form which the foot presents inside a sandal. 

More versatile than any previous foot of this type, the Kingsley 
Ladies Flat can even accommodate between-the-toes style sandals 
and clogs. The 3/8" heel height can be modified to 3 /4" for a wide 
variety of shoes, and don't overlook men in the lower size range, 
for this foot will work well for them, too. 

Combining three densities of high quality Medathane into a 
one-piece action foot, Kingsley has made it possible to put on the 
trappings of summer, join bumper-to-bumper beach crowds, pace 
in stylish frustration in front of exploding radiators, pitch a tent 
on top of complete strangers in national parks and steal a moment 
to reflect upon the wonder of dragonflies touching a pond on a 
warm summer afternoon. 

SIZES 4Vi T H R O U G H 1 0 122-27 CM) CAT. N O K051 

K I N G S L E Y M F G . C O . 
1904 PIACENTIA AVFNUE 

\ COSTA MESA. CA 92627 
A I 2b (714)645-4401 
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