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Truform LS orthoses effectively limit the
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President Bill Hamilton and Immediate Past President Bill Brady announce that the American Orthotic and Prosthetic Association has pub-
lished a book entitled Selected Reading— A Review of Orthotics and Prosthetics which presents an outstanding review of orthotic and pros-
thetic procedures. Mr. Brady and Mr. Hamilton have announced that as a membership benefit each AOPA member will receive a free copy.

The American Orthotic and Prosthetic Association
(AOPA), representing firms that manufacture and fit
orthoses and prostheses {(braces and artificial limbs), is
publishing a book entitled Selected Reading— A Review
of Orthotics and Prosthetics, to fill a long-standing need
for a comprehensive orthotic and prosthetic reference.
AOPA has recognized the needs of the orthotist, the
prosthetist, and the entire rehabilitation clinic team re-
garding a good reference book.

Mr. Brady and Mr. Hamilton state that this book is the
first of its kind and is not only a must for every orthotist
and prosthetist, but also a requirement for the library of
every medical doctor, physical therapist, occupational
therapist and nurse who work with orthpedically handi-
capped.

The prosthetist is a key member of the rehabilitation
team that returns an amputee to a productive life. The
orthotist works with a similar team to do the same for
the person requiring a supportive device.

“Reference texts are the foundation of every profession.
Books like this are long overdue.”
Ted Thranhardt

“This anthology will be an invaluable resource to the
many dedicated orthotists, prosthetists, therapists, and
physicians.”

Michael Quigley

*Selected Reading—A Review of Orthotics and
Prosthetics is a long needed reference book of or-

thotic and prosthetic procedures

working with the orthopedically handicapped.

can Academy of Orthotists and Prosthetists.
*A must for every medical library.

*Pre-publication price $18.95
Regular price $22.50.
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Please send coupon and $18.95 plus $1.75 for handling and
mailing to AOPA, 1444 N Street, N.W., Washington, D.C.
20005
Name
Address
City __State Zip
Orders for Pre-publication price must be postmarked by April 30,
1980, Orders postmarked after April 30, 1980 will be processed at
Regular Price.

I1

*Essential reading for orthotists, prosthetists and
every member of the rehabilitation clinic team

*Published by the American Orthotic and Pros-
thetic Association (AQPA) and endorsed by the
Presidents of the American Board for Certifica-
tion in orthotics and prosthetics and the Ameri-
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tribute to orthotic and prosthetic practice, research, and education. All articles submitted
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All submitted manuscripts should include:
1. The original manuscript and two copies. If possible, the duplicate manuscripts should be
complete with illustrations to facilitate review and approval.
2. Bibliography. This should be arranged alphabetically and cover only references made in
the body of the text.
3. Legends. List all illustration legends in arder, and number to agree will illustrations.
4. lllustrations. Provide any or all of the following:
a. Black and white gloss prints
b. Original drawings or charts
Do not submit:
a. Slides (colored or black & white)
b. Photocopies

PREPARATION OF MANUSCRIPT
. Manuscripts must be typewritten, double-spaced and have wide margins.
. Indicate footnotes by means of standard symbols (*).
. Indicate bibliographic references by means of Arabic numerals in parhentheses {6).
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Do not number subheadings.
. Use the word “‘Figure’” abbreviated to indicate references to illustrations in the text (. . .
as shown in Fig. 14).
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. Number all illustrations.

. On the back indicate the top of each photo or chart.

. Write the author’s name on the back of each illustration.

. Do not mount prints.

Use care with paper clips; indentations can create marks.

. Do not write on prints; indicate number, letters, or captions on an overlay.

. If the illustration has been published previously, provide a credit line and indicate reprint
permission granted.
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— 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 Asso-
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— Permission to reprint is usually granted provided that appropriate credits are given.

— Authors will be supplied with 25 reprints.
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Commentary

hen asked to write this article, I had a good many ideas go through my mind and
decided that maybe something that is controversial or thought provoking would
be appropriate.

What is wrong with orthotics and prosthetic today. Seven or eight hundred people will
say as many different things. Economics is our only problem. How can that be? Well,
consider where we are in technology today. We have government spending huge sums of
money to develop new and wondrous treatments for the disabled. The other side is that
government will not pay for good technology already available to us. We really don’t
need new ideas, we need to be able to apply what we already have. Why can’t we get paid
for what we do and new technology? Could you tell someone how much it costs to produce
all of your products and services by item? Have we for years been blind to what our costs
are? Does each item of orthotic and prosthetic services have the same profit margin and
carry its share of overhead? Are our fees based on reasonable profit? Are the salaries of
our employees the same or higher than the skilled trades, i.e. carpenters, electricians,
plumbers. Our employees go to the same store and gas station as the skilled trades
people. Do we pay for our employees’ education? Perhaps it would be different if a per-
son entering orthotics and prosthetics could see the chance to make a good living. He
might even pay for his own education. What in orthotic and prosthetic education or in
basic education for that matter, teaches us basic laws of economics? Perhaps in orthotic
and prosthetic education we should start some type of economic education! How many
employees really understand that they must make a profit for the company? Do you par-
ticipate in AOPA activities such as the Business Survey? Do you run a business first and
then an orthotic and prosthetic practice? Can you document your costs by item and
services?

Until the majority of orthotic and prosthetic owners and employees can answer these
and many other questions, I believe orthotic and prosthetic problems are only one,
economics.

Dan Rowe
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For Accelerated Postamputation Rehabilitation:
Zoroc Intermediate Prostheses

J. M. LEAL, C.P.!

J. M. MALONE, M.D.!
W. S. MOORE, M.D.}
S.]J. MALONE, S.W.A.!

he purposes of this report are to de-

scribe use of the Zoroc resin-coated
plaster technique for the fabrication of
an intermediate prosthesis and to deter-
mine the economic and therapeutic ef-
fects of the Zoroc prosthesis with respect
to the patient and to our rehabilitation
program.

We believe that this intermediate pros-
thesis fulfills the following requirements
for a component of a successful rehabil-
itation program:

1. Progressive rehabilitation without
loss of ambulation time

2. Objective determination, when
clinically questionable, of rehabilitative
potential of an amputee without the need
for a large expenditure

3. Shortened hospitalization through
continuous rehabilitation of the patient
while the plastic prosthesis is being fabri-
cated.

Materials and Methods

Between July 30, 1977, and August 1,
1979, 80 amputations were performed at
the Tucson V.A. Medical Center and the
University of Arizona Health Sciences
Center. Three techniques were em-

ployed: conventional treatment which
included soft dressings and daily wrap-
ping with elastic bandage to achieve
stump shrinkage, immediate postopera-
tive prosthesis (IPOP), and the Con-
trolled Environmental Treatment Unit
(CETU). The details of IPOP techniques
and CETU have been reported elsewhere
and will not be repeated in this report (1,
2,3,4,5, 6).

Of the 80 operations performed, 11
were toe and partial foot amputations
treated with conventional techniques. Six
of eight transmetatarsal amputations
were treated with IPOP, and two were
guillotine amputations followed by skin
grafts. All of the six Symes’ amputations
were treated with IPOP. Thirty below-
knee (BK) amputations were performed.
Of these, 24 were treated with IPOP and
six were treated with CETU followed by
IPOP. Five knee disarticulations were
treated with IPOP. Thirteen above-knee
(AK) amputations were treated with con-
ventional techniques. One AK stump re-
vision was treated with IPOP. Two hip
disarticulations were treated with conven-
tional techniques. Two above-elbow trau-
matic amputations, one above-elbow
stump revision, and one below-elbow
stump revision were treated with func-




J.M. LEAL, J.M. MALONE, W.S5. MOORE, 5.]. MALONE

During the treatment of these patients,
it became evident that from two to three
weeks of rehabilitation were lost between
removal of the final IPOP prosthesis and
delivery of a temporary plastic prosthesis.
Using a recently described technique for
the construction of a removable rigid
dressing for IPOP (7) we developed a new
technique for the construction of a
removable intermediate prosthesis at the
levels of BK, knee disarticulation, and
AK amputations using Zoroc resin-
impregnated plaster. Utilization of Zoroc
plaster resulted in a lightweight yet dur-
able, removable prosthesis that could be
fabricated in two hours and ready for pa-
tient use in 24 hours. The basic principle
of the Zoroc technique is control of the
size and shape of the amputation stump
by use of predesigned shapes such as the
quadrilateral brim for AK amputations
(Fig. 1). Ease of application is achieved
by use of a medial window when neces-

sary.

— — —
TABLE 1
AMPUTATION MANAGEMENT
Type of Amputation Prosthetic Technique
Conven- Skin
tional IPOP CETU + IPOP Graft
Toe and partial foot 11
Transmetatarsal 6
Guillotine transmetatarsal 2
Symes’ 6
Below-knee 24 6
Knee-disarticulation 5
Above-knee 13
Above-knee revision 1
Hip-disarticulation 2
Below-elbow revision 1
Above-elbow revision 1
Above-elbow, traumatic o
TOTALS 26 46 6 2
S
tional IPOP (Table 1). Since construction of the AK, knee-dis-

articulation, and BK prostheses differ
slightly, the construction techniques for
prostheses for each level will be described
in detail.

Above-Knee and
Knee-Disarticulation Cases

The materials and devices used for the
knee-disarticulation and AK prostheses
are:

Polyethylene quadrilateral brim

Polypropylene pelvic joint with pelvic

band

AK postsurgical pylon for AK or knee

disarticulation cases

OHC polycentric knee with Dynaplex

hydraulic knee control for knee-dis-
articulation cases

IPOP BK waist suspension belt

SACH foot

4-in. Johnson & Johnson Zoroc plaster

bandage

4-in. Johnson & Johnson Orthoflex

elastic plaster bandage
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Fig. 1. Top view of a Zoroc AK prosthesis.

Velcro for knee-disarticulation cases

5-ply wool stump sock

Lambswool, .5 oz. package

Large castroom latex glove

For construction of an above-knee or
knee-disarticulation prosthesis, the pa-
tient is placed on a standard examination
table, and a 5-ply stump sock is drawn
over the stump. While traction is applied
proximally to the stump sock, with the
stump In proper flexion and adduction
alignment, a polyethylene casting brim of
an appropriate size is held against the is-
chial tuberosity. A large castroom latex
glove is then applied over the stump sock
and taped to the brim to provide a sepa-
rating agent for removal of the socket
and a smooth inside wall. The fingers of
the glove may be either taped down or cut
off. A 4-in. wide roll of elastic plaster

bandage is applied to the stump and the
brim. Wrapping is carried out from dis-
tal to proximal. Most AK stumps require
two rolls of bandage. The long AK and
knee-disarticulation stumps may require
several rolls. For the AK case, the brim
and distal wrap can be removed in one
unit after the plaster has set. For the
knee-disarticulation case, however, a
medial window is needed to allow remov-
al of the socket. This window material is
saved and used later with the definitive
socket.

The polyethylene quadrilateral brim is
reinforced with one roll of 4-in. wide
Zoroc plaster. A flexible pelvic joint and
band are then applied to the lateral wall
of the AK socket with an additional roll
of Zoroc plaster. A top view of the AK
socket with pelvic joint and band at-



Fig. 2. Posterior view of an AK Zoroc prosthesis
with pelvic joint and belt,

tached is shown in Figure 1. Using an
additional roll of Zoroc plaster and
standard bench alignment techniques,
the prosthetic socket can be applied to
either an AK standard postsurgical pylon
(Fig. 2) or to an OHC polycentric knee
unit in the knee-disarticulation patient
(Fig. 3). For the AK patient, the BK
IPOP belt is attached to the flexible pel-
vic band with rivets after the elastic sus-
pension strap has been removed. The AK
prosthesis is then ready for dynamic
alignment by using stump socks to create
a good fit and lambswool to provide total
contact at the distal end of the socket.

J.M. LEAL, ].M. MALONE, W.S. MOORE, 5.]. MALONE

Fig. 3. Knee-disarticulation prosthesis using an
OHC polycentric knee and a Dynaplex swing-
phase control unit.

For the knee-disarticulation patient an
additional elastic strap is attached to the
lateral portion of the IPOP BK belt. Two
webbed prong-buckles must be attached
to the anterior and lateral walls of the
socket with another roll of Zoroc plaster.
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Fig. 4. Knee-disarticulation prosthesis. A medial
window is provided for ease of application.

The medial window material, after rein-
forcement with Zoroc plaster, provides
the additional suspension required for a
knee-disarticulation prosthesis. The win-
dow material is held in place by Velcro
straps secured with rivets.

Fig. 5. Lateral view of patient with a Zoroc AK
prosthesis.

A Zoroc AK prosthesis is shown in Fig-
ure 5, and a knee-disarticulation prosthe-
sis in Figure 6.

The Below-Knee Prosthesis

For construction of a Zoroc temporary
BK prosthesis, the necessary materials
and devices are:

1-in. cotton webbing, 5’

1-in. elastic webbing, 4’

4-in. Johnson & Johnson Zoroc plaster

wrap

4-in. Johnson & Johnson Orthoflex

elastic plaster wrap

BK postsurgical felt relief pads

IPOP felt relief pads

IPOP BK waist suspension belt

5-ply wood stump sock



Fig. 6. Posterior view of patient with a Zoroc knee-
disarriculation prosthesis.

Medical adhesive spray

Lambswool, .5 oz.

Large castroom latex glove

SACH foot

BK pylon

For construction of a BK Zoroc pros-
thesis, the patient is seated on a firm
table, lambswool is distributed evenly
over the distal end of the stump, and a 5-
ply stump sock is applied. Felt relief pads
are fitted over bony prominences and
glued to the stump sock with medical ad-
hesive in the same manner as they are
placed on a modified male plaster mold.

J.M. LEAL, J.M. MALONE, W.S. MOORE, S.]. MALONE
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Fig. 7. Top view of a plaster PTB socket.

When the stump has a bulbous distal
end, a felt pad must be applied to the
medial aspect of the stump to allow for
cast removal or donning the prosthesis.

A latex castroom glove is applied over
the 5-ply stump sock and relief pads. The
fingers of the glove are cut off. A 1-in.
wide elastic strap secured around the pa-
tient's waist is used to hold the stump sock
in place.

Two rolls of elastic plaster wrap are
then applied over the stump, using stand-
ard prosthetic techniques to provide a
negative cast. The cast is molded to
achieve total contact and anterior/pos-
terior PTB qualities.

When the plaster has hardened, the
socket is removed from the patient and
trimmed to provide the standard PTB
brim configuration before application of
Zoroc. A view inside the plaster socket is
shown in Figure 7, and an anterior view
of a plaster socket is shown in Figure 8.
The socket is then trimmed, using stand-
ard PTB design.

With a roll of 4-in. wide Zoroc plaster
bandage, the prosthetic socket is attached
to a BK pylon and SACH foot, using




For Accelerated Postamputation Rehabilitation: Zoroc Intermediate Prostheses 9

Fig. 8. Anterior view of a plaster PTB socket.

standard bench alignment prosthetic
techniques (Figs. 9 & 10). With half a roll
of Zoroc plaster, two 30-in. lengths of 1-
in. wide cotton webbing are attached me-
dially and laterally to the prosthesis to
create a PTB suspension strap.

The BK prosthesis is fitted to the pa-
tient, using an appropriate number of
stump socks. Lambswool in the bottom of
the socket provides for total contact. The
lateral and medial straps are wrapped
around the knee in a figure-8 shape and
secured on the anterior side. Additional
suspension is achieved by attaching the
elastic strap of the IPOP BK belt to the
PTB suspension strap. After the patient
has donned the prosthesis (Figs. 11 & 12)
it can be aligned dynamically.

Fig. 9. PTB Zoroc socket mounted on a standard
IPOP BK pylon.

Discussion Concerning Prosthetic °
Results

Under normal circumstances in our fa-
cility a temporary plastic prosthesis is
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Fig. 10. Completed Zoroc PTB prosthesis ready for
dynamic alignment.

Fig. 11. Patient donning a Zoroc BK prosthesis.

provided within two or three days after
removal of the final IPOP. Our recent
move and construction of a new Prosthet-
ic Research Laboratory, however, caused
us to rely on outside facilities for fabrica-
tion of all temporary prostheses. An inor-
dinate delay of 2-4 weeks between re-
moval of the final IPOP plaster cast and
delivery of a plastic temporary prosthesis
forced us to develop a new technique for
making a removable, temporary plaster
prosthesis that allows continuing accel-
erated rehabilitation during the period
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Fig. 12. Zoroc BK prosthesis in place, ready for
figure-8 strap attachment and dynamic alignment.

required to fabricate the plastic tempo-
rary prosthesis. Using techniques de-
scribed in this report, we employed Zoroc
resin-coated plaster to construct an inter-
mediate prosthesis for 19 of 80 patients
undergoing amputation through the
lower limb. Involved were 12 BK, 3 knee-
disarticulation and 4 AK cases.

Use of the Zoroc prosthesis in these 19
patients reduced the time of hospitaliza-
tion and enhanced stump maturity. In

one patient, the Zoroc intermediate pros-
thesis offered daily assessment of secon-
dary healing without a break in the reha-
bilitation procedure. In contrast to
standard plaster, Zoroc resin-coated plas-
ter provides a strong, durable, light-
weight plaster socket which maintains
good fit and prosthetic alignment for two
or three months of hard use. Patient con-
fidence in achieving independent ambu-
lation is improved by use of a Zoroc pros-
thesis during daily physical medicine
training. When rapid delivery of tempo-
rary plastic limbs is available, the Zoroc
technique adds little to a rehabilitation
program; however, in those cases where
there is an inordinate delay in provision
of a temporary plastic prosthesis, a Zoroc
prosthesis provides obvious advantages. It
does not replace a plastic temporary pros-
thesis, but serves as an interim device be-
tween removal of the IPOP cast and the
manufacture and fitting of a more per-
manent, plastic artificial limb. The
Zoroc technique can be used on an outpa-
tient basis, but should be controlled and
evaluated by a prosthetist at all times. We
feel that the ease of application, short
fabrication time, and minimal cost make
the Zoroc temporary prosthetic technique
an important tool in amputee rehabilita-
tion, especially in those centers where cost
and length of rehabilitation time are
prominent considerations.

Patient acceptance has been excellent.
The rehabilitation program is not sus-
pended with the removal of the last
IPOP, and started again two or three
weeks later when the plastic temporary
prosthesis is delivered. The Zoroc tempo-
rary prosthesis offers the amputee an
opportunity for quicker recovery and
thus, a better chance to become func-
tional in society.

Conclusion

Since the introduction of immediate
postoperative prosthetics, much progress
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has been made toward early ambulation
and progressive rehabilitation. We feel
that the Zoroc intermediate prosthesis
complements the immediate postopera-
tive prosthesis program and, in those cen-
ters where rapid fabrication of temporary
limbs is impossible, the Zoroc technique
allows rapid and continuous patient
rehabilitation.

Footnotes

'From the Departments of Surgery and Prosthet-
ics, University of Arizona Health Sciences Center
and V.A. Medical Center, Tucson, Arizona.

For reprints, address:
J.M. Leal, C.P.
Prosthetics Research Laboratory
V.A. Medical Center
Tucson, Arizona 85728
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The VAPC Functional Elbow Orthosis

KENNETH P. LABLANC, A.S.,, C.P.O.!
CARL P. MASON, M.S.B.E.2

A majority of functional upper-limb
orthoses now available are designed
for patients in wheelchairs, and are not
suitable for use by ambulatory patients
with partial upper-limb muscle involve-
ment resulting from brachial plexus in-
jury or other neurological disorders. The
present method of managing these ambu-
latory patients is to provide an arm ortho-
sis which usually consists of an elbow lock
and a cable to lift the hand into a func-
tional position. This arrangement re-
quires strong shoulder muscles, which are
usually absent, and the devices provided
are often bulky, heavy, and too difficult
to operate.

To overcome these problems, the VA
Prosthetics Center has been experiment-
ing with an orthosis that uses a pneumatic
device to assist elbow flexion. The orig-
inal design consisted of a shoulder cap,
forearm cuff, and a five-bar elbow link-
age, and the force of gravity and the force
required to flex the elbow were counter-
balanced by the energy stored in a pneu-
matic-spring cylinder. Only a minimal
force was needed to initiate elbow flex-
ion, and an increase in flexion produced
a non-linear increase in force. Because
the force needed to extend the system is
greater than the force needed for flexion,
some extension activity by the user was re-
quired. After the device was fitted to a

patient, it was found to be too bulky and
inefficient; but it showed promise of use-
ful function.

The cylinder and moving components
were redesigned to meet the requirement
of lifting the forearm more efficiently.
The shoulder cap was altered to obtain
an upper-arm cupping effect that pro-
vided more arm stability during elbow
flexion. The mechanical components
were made smaller and more compact,
and the attachment points were modified
to permit freer motion about the elbow
joint. Stability and suspension are now
controlled adequately by the shoulder
cap and wrist cuff.

The new design allows non-linear
forces to be generated to: 1) balance the
force of gravity against the weight of the
forearm; 2) produce the force required to
stretch the triceps; 3) overcome the resis-
tance encountered when the forearm be-
comes compressed against upper-arm tis-
sue; and, 4) counteract an increase in
force when the cylinder is compressed.

The device produces a strong pulling
action between the wrist and upper-arm
section, as illustrated by the two arrows in
Figure 1. A counterbalance is produced
between forces used to extend the cyl-
inder during flexion and compress it dur-
ing extension, permitting the system to be
stable against the weight of the forearm.
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Fig. 1. A strong pulling action is exerted between
the wrist and upper arm.

Once the elbow has been flexed moder-
ately, objects weighing up to 1 lb. (448
grams) can be supported easily. Once
flexion has been initiated, the unit con-
tinues to flex until the triceps are acti-
vated to either retard flexion or stop it
altogether. A slight elbow extension mo-
ment is required to maintain a fully ex-
tended position. At full flexion, more ex-
tension force is needed to extend the arm,
but the force required diminishes as the
arm is extended.

Further evaluation of the system with
patients indicated that different load
ranges to lift the forearm were needed.
Thus, in the final design, provisions have
been made for interchangeability of three
different cylinders, which provide,
respectively, 200, 300, or 400 newtons of
force. Clinical applications have shown

Fig. 2. The shoulder and upper arm are covered
with a cotton stockinet.

this system to be lightweight, functional,
and adequate cosmetically. However, the
patient requires help in donning and
doffing the device.

Fabrication

Fabrication of the Functional Elbow
Orthosis requires: casting and modifying
the cast, vacuum forming over the molds,
and fitting and delivering the device.

Casting and Modification of the Cast

1. Cover shoulder and upper arm with
cotton stockinet (Fig. 2), and secure in
place with elastic straps and Yates
clamps.

2. Mark all bony prominences and
sensitive areas on shoulder, upper arm
and forearm (such as the spine of the
scapula, clavicle, acromium process, and
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Fig. 3. A continuous plaster mold is made over the
shoulder and upper arm.

Fig. 4. A moist, 4-in. wide plaster bandage is
wrapped over the stockinet that covers the wrist
area.

the styloids of the wrist joint).

3. Cast the upper arm with the shoul-
der joint placed in about 10 deg of ab-
duction and 5 to 10 deg of flexion to pro-
vide a position that allows the hand to get
closer to the head during elbow flexion
than is the case when no abduction or
flexion are provided. Place wet 4-in.-
wide by 18-in.-long plaster bandage
strips over the shoulder and upper arm to
form one continuous mold (Fig. 3). The
plaster strips are placed on the upper arm
$0 as to cover no more than three quarters
of the arm’s circumference, leaving a me-
dial opening for removal of the cast with-
out the need for a cast cutter. Four layers
of plaster strips are usually used.

After the cast has hardened sufficient-
ly, remove it by cutting the stockinet with
bandage scissors on the medial portion.

4. For the forearm cuff, cover the wrist
area with stockinet and mark all bony
prominences. Wrap a moist 4-in. plaster
bandage approximately four turns over
the stockinet (Fig. 4). Allow the plaster to
dry and remove it with bandage scissors.

5. Fill shoulder and wrist molds with
plaster. Ensure that all modification
marks are transferred to the positive
mold.

6. Begin cast modification by remov-
ing all stockinet markings from both posi-
tive molds. The maximum amount of
buildup over bony and sensitive areas is
1/8 in. since a Pelite or Plastazote liner
will be added to both molds.

7. After completing all cast modifica-
tions, make a 3%/16-in.-thick Pelite or
Plastazote liner over each mold, using es-
tablished prosthetic procedures (Figs. 5
and 6).

8. The molds are now ready for vac-
uum forming.

Vacuum Forming Over the Molds

When equipment for vacuum forming
or drape molding is unavailable, regular
laminating procedures may be used to




16 KENNETH P. LABLANC, CARL P. MASON

Fig. 5. A Pelite liner is molded over the positive
model of the shoulder and upper arm.

make the shoulder cap and forearm cuff.
For vacuum forming, low density poly-
ethylene is used. For the shoulder cap,
3/16-in. thick material is appropriate;
for the wrist cuff, 1/8-in. material. Using
regular vacuum forming procedures, vac-
uum form over both molds and their
liners (Fig. 7). After the material has
cooled, trim and sand all sharp edges.

Fitting and Deltvery

For the fitting process the patient
should wear a short-sleeved undershirt

Fig. 6. A Pelite liner is molded over the positive
model of the wrist area.

beneath the device for added protection
of the skin under the shoulder cap and in
areas where the chest strap makes contact
with the body.

1. Fitting the shoulder cap. Fit the
shoulder cap, with its liner, on the pa-
tient. Mark all required areas for trim-
ming, i.e., the neck, axilla and elbow
joint areas (Fig. 8). The shoulder section
should fit snugly with no restrictions
while providing shoulder and arm stabil-
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Fig. 7. Vacuum molding of the shoulder and

upper-arm section.

Fig. 8. Fitting and marking the trim lines for ¢
shoulder and upper-arm section.

. v . oo 'V':',

he

awiird

and upper-

Fig. 9. Shoulder cap with cross-chest
arm straps.

ity. The upper-arm section should be
long enough to reach the bicipital fold at
the elbow without restricting elbow
flexion.

After the shoulder cap has been
trimmed and smoothed, replace it on the
patient, and locate the attachment points
for the cross-chest and upper-arm straps
so as to provide adequate support (Fig.
9). Use 1l%-in.-wide webbing for the
cross-chest strap, and l-in.-wide Velcro
for the upper-arm strap. Provide a
tongue of a thin sheet of polyethylene on
the medial side of the upper arm. The
exact locations of these straps are option-
al, as long as they keep the shoulder cap
in place and the patient is comfortable.
Use tubular rivets to fasten straps and
tongue in place.

2. Fitting the Wrist Cuff. Fit the mold-
ed cuff, with its liner, on the patient’s
wrist. Trim the distal and proximal edges
to allow wrist flexion and extension. Its
total length should be approximately 4
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Fig. 10. Marking the wrist cuff for trimming.

in. (Fig. 10). On the initial fitting, the
length of the wrist cuff is kept at 4 in.
until the patient has used the device for
several weeks. If it is felt after several
weeks that this is too long, it can be
trimmed appropriately. Because the sys-
tem exerts a strong pulling force toward
the elbow at the wrist, the more surface
covered initially, the less pressure created
on the patient’s tissues. The fit should be
snug, to support the pulling force.

After trimming and smoothing the
edges, add one or two 1-in.-wide Velcro
straps and a tongue to the wrist section by
riveting them in place with tubular rivets.
Location and number of the straps are
optional.

3. Fitting and Aligning the Unit.
Place the shoulder cap on the patient and
secure all straps. Remove the two screws

Fig. 11 Aligning the upper bar on the shoulder
cap.



The VAPC Functional Elbow Orthosis 19

Fig. 12 A plastic spacer is placed between the
upper bar and the plastic mold.

holding the plastic cover on the device.
These two screw holes will be used to se-
cure the device to the shoulder section.
Hold the patient’s elbow at 90 deg
while performing the following proce-
dure. Align the orthotic joint with the
anatomical elbow joint while simultane-
ously centering the upper section on the
orthosis so that it bisects the upper arm
(Fig. 11). The orthosis should be perpen-
dicular to the floor. Mark the two holes
while the orthosis is held in this position.
Remove the shoulder cap and drill
through these two marks with a #11 drill.
Re-drill the two holes in the upper section
of the orthosis with a #21 drill. Thread
the holes with a 10-32 UNC tap. Using
two 10-32 by 1-in. flathead screws, secure
the orthosis to the shoulder cap, placing
the screws from the inside portion of the
arm out into the upper arm of the ortho-
sis. Do not cut the screws that protrude
from the orthosis, since they will be used

to hold the cover in place when the ortho-
sis is finished. It may be necessary to
place a 1/4 to 3/16-in. plastic spacer be-
hind the upper bar, to allow the moving
arm to function without interference on
the plastic of the upper arm (Fig. 12).

Place the shoulder cap and wrist cuff
on the patient, and secure all straps. Posi-
tion the patient’s elbow at 90 deg and ex-
tend the forearm bar until it bisects the
wrist cuff (Fig. 13). Exercise care at this
point, since the cylinder is now activated
and will pull the bar back into flexion.
Mark the position of the bar on the wrist
cuff. Remove the entire orthosis and drill
two attachment holes with a #28 drill.
Rivet the wrist cuff to the bar with a #12
copper rivet. Two rivets should be used to
hold the wrist cuff in place due to the
force generated by the system.

Place the entire unit on the patient,
shoulder cap first, and secure the cross-
chest and upper-arm straps. Flex the pa-
tient’s elbow to 90 deg or greater to
attach the wrist cuff to the patient’s fore-
arm. Open the wrist section, slip the pa-
tient's wrist into place, and secure the
Velcro straps. Ensure that the anatomi-
cal elbow and mechanical joint are
aligned properly.

At this point, check the fit of the lower
bar near the elbow. The bar should fit
near the joint and skin, while not creat-
ing pressure. Adjustments can be accom-
plished either by changing the thickness
of the plastic spacer beneath the upper
section of the orthosis, or by shaping the
lower section to free the elbow joint.
Check the same area while the patient
flexes and extends the elbow. Adequate
space should be available around the
elbow to allow flexion and extension
without pinching, and the orthotic joint
should not protrude.

When the patient begins to flex and ex-
tend the orthosis, he or she should be able
to accomplish this task effortlessly. Ob-
serve whether the orthosis is lifting the
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Fig. 13 Marking the lower bar on the wrist cuff.

arm at this point, since the cylinder may
be either too strong or too weak. Instruc-
tions for changing the cylinder are given
in an appendix to this article. If there are
no problems, replace the plastic cover by
using the two 10-32 UNC screws protrud-
ing from the upper bar of the orthosis.
These screws should not protrude beyond
the surface of the plastic cover. The com-
pleted orthosis is shown in Figure 14.

After all the adjustments have been ac-
complished, instruct the patient how to
use the device. As with most other orthot-
ic devices, patients need to build up a tol-
erance to it. Patients should begin using
the device for an hour at a time and grad-
ually increase to a full day over a two-
week period. Generally, any pressure or
irritations caused by the shoulder cap or
wrist cuff after one hour or more of use
indicates that further adjustment is re-
quired.

Patients should be seen after a period
of two to three weeks to ensure that no

Fig. 14. Completed orthosis.

problems exist due to fit or the forces
applied. Never provide a patient with a
cylinder that produces a force greater
than the strength of his or her triceps.
The VAPC thus far has fitted three pa-
tients with this system: one polio patient,
one patient with a brachial plexus avul-
sion (C5-C6), and one patient with a neu-
rological disorder. Two of these patients
have bilateral involvement, but were fit-
ted on only one side. The patient with the
brachial plexus injury has been using the
systemn for over a year and half, exhibit-
ing improved range of motion at the el-
bow and increased strength in the triceps.
Figures 15 through 18 show the func-
tional arm orthosis on a patient at various
degrees of flexion and extension and
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Fig. 15. Patient standing, arm fully extended—
lateral view.

shows the cosmetic value of the system.

The development of this system has led
into an investigation on the possible use
of non-linear systems in other orthotic
and prosthetic applications.

A program for evaluation of the elbow
orthosis is planned. Orthotists interested
in participating in an evaluation pro-
gram should contact the senior author.

i e )

Fig. 16. Patient standing, arm fully extended —
anterior view.
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Fig. 17. Patient’s elbow flexed to 90 deg—lateral view.

Appendix

How To Change the Cylinder

The cylinder can be changed either be-
fore or after fitting the patient with the
orthosis. T'o change the cylinder, proceed
as follows, and refer to Figure A for all
required procedural steps:

1. Remove unit from shoulder cap by
removing two 10-32 screws. Remove the
plastic cover. Remove set screw shown in
Figure A 4.

2. Secure upper bar (Figure A,10) in a
vise. A vise with smooth jaws is preferred
to prevent marking of the aluminum bar.

3. Either retract adjustment screw
(Figure A, 2,7, and 12) until screw head
is flush with inner surface of bar or re-
move screw completely.

4. Extend lower bar to expose upper
portion of upper bar. This bar must be
held down until cylinder pressure is re-
leased, otherwise it will flex.
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Fig. A. Cylinder locations: 1 & 6 — Excessive material that must be removed; 2, 7 & 12 — Adjustment screws;
3 — Pin used to secure cylinder in place; 4 —Set screw used to secure bushings in place; 5 — Adjustment screw
used to maintain cylinder pressure; 8 —3/32-in. space that exists between cut and set screw; 9 - Lower part
of cylinder, which is unscrewed; 10 — Area used to secure cylinder to a vise; 11— Area where excess material
has been removed to allow the cylinder to extend fully.
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Fig. 18. Patient’s elbow flexed to 90 deg — anterior
view.

5. Mark top section (Figure A,8) just
above adjustment screw. About 1/32 in.
of bar should be left after removing ex-
cess material. This is sufficient to hold
adjustment screw. Sand all edges smooth.

6. Allow lower section to flex back as
far as possible, to allow cylinder to extend
to its full length. Using 5/32-in. drift pin,
lightly tap pin (Figure A,3) out while se-

curing the body of the cylinder in place.
Exercise care to avoid damage to bear-
ings securing unit in place.

7. After removing pin (Fig. A,3), slide
upper portion of cylinder out of its slot.
Unscrew lower portion (Figure A,9) of
cylinder from its bracket. If difficulty is
encountered in unscrewing cylinder, use
smooth jawed pliers or vise to loosen cyl-
inder. Do not mark or bend cylinder rod,
as this would impair its function.

8. Once cylinder is removed, install
new cylinder. (Note: Before installing
new cylinder, check upper sections of old
and new cylinder to ensure that they are
identical. Some cylinders have been sand-
ed to fit into upper slot).

9. If both cylinders are identical, re-
place new cylinder by reversing above re-
moval procedure.

10. Once cylinder is in place, set ad-
justment screw to apply a slight tension
on cylinder. Work unit by hand several
times to ensure proper operation.
Replace unit on shoulder cap and refit
patient to ensure that pressures are not
excessive. (NOTE: Ensure that all filings
are removed; clean and lubricate system
as needed.)
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A Prosthesis for Very Short Below-Knee Stumps
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mputation surgery is improving

constantly, and it is our impression,
based on limited statistics, that the ratio
of below-knee to above-knee amputees
has increased significantly during the last
few years.

The advantages of amputation below
the knee versus amputation above the
knee are self-evident when gait patterns
of both types of patients are compared.
From the physiological and mechanical
aspects, the knee joint provides the acti-
vation of the prosthesis and a “feedback”
signals source. In any level of amputation
below the knee a certain amount of the
musculature and most of the proprio re-
ceptors are preserved. However, the me-
chanical solution for the prosthetic re-
placement becomes more complicated
with the reduction of stump length (1).
The transfer of power via the stump-pros-
thesis interface is almost impossible with
very short stumps when conventional fit-
ting techniques are used. The proprio-
ception however is almost fully retained,
and this, in itself, is important enough to
justify very short BK amputations.

In the present work, the research and
development of a BK prosthesis for very
short stumps was carried out with the aid

of a bilateral amputee. The patient, a,

.

Fig. 1. Anterior view of stumps of the patient.

war veteran, was amputated bilaterally at
equal level, resulting in two 5 cm-long
stumps (Figs. 1 and 2). Assuming that for
walking purposes a socket longer than the
stump can be provided, three different
solutions were explored. The major ob-
stacle in the use of such a socket is painful
compression of the posterior wall against
the hamstrings during knee flexion. This
was compensated for in the various solu-
tions. The option of using a thigh corset
with side bars was ruled out since the ec-
centricity of the axis of the side bars in
relation to the natural knee centrode to-
gether with the geometry of the stump
would result in a very limited knee func-
tion.
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Fig. 2. Lateral view of right stump of the patient.

Problem Definition

The design of the conventional patellar
tendon bearing (PTB) prosthesis is based
on specialized regions of load transfer.
The vertical load is carried mainly on the
impression of the socket in the region of
the patellar tendon. The regions on both
sides of the tibial crest, the distal pos-
terior surface, and the poplitea provide
additional support in standing and
ambulation. When the stump is short it
becomes spherical and the moments
transfer mechanism becomes quite inef-
ficient (Fig. 3). In order to reduce the
sphericity of the socket a supracondylar
suspension type of PTB socket can be
used with an extra long posterior wall.
The posterior wall will then limit the
ability of the knee to flex due to its pro-
jection against the distal portion of the

Fig. 3. Geometry of the socket for a short below-
knee stump. L—stump length; D—stump width;
e— eccentricity of the forces.

hamstrings. However, with an extra ex-
tension of the posterior wall of about 5
cm the knee is still capable of flexing to
30 or 40 degrees. This amount of flexion
is nearly satisfactory for level walking but
may cause severe inconvenience in walk-
ing up and down inclined surfaces. For
steep inclines, stair climbing, and sitting
this type of arrangement is unsatisfac-
tory. It was assumed however that a dy-
namically variable socket wall could pro-
vide satisfactory compensation for exces-
sive flexion.

Initially, the sitting position seemed to
be the most troublesome but later this
proved to be only part of the problem. It
was assumed that the stretched hamstring
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Fig. 4. Schematic diagram of a sliding posterior
flap arrangement.

during excessive knee flexion forms a tri-
angular wedge pressing obliquely against
the edge of the prosthetic wall. This pres-
sure could be relieved by providing a
translatory movement of the upper sec-
tion of the wall distally from the ham-
strings. It was found later that the real
source of the problem was a combined
wedging and bulging of the soft tissue in
the popliteal region during flexion.

From the point of view of efficiency of
moments transfer to the prosthesis during
ambulation, a long posterior wall is supe-
rior. However, when an adjustable wall is
considered, the length is limited by the
obliquity of the compression of the soft
tissues. Three alternative solutions to the
problem were therefore outlined:

1. A sliding posterior wall with limited
translation of 25 mm (Fig. 4).

|

Fig. 5. Schematic diagram of a double socket ar-
rangement.

2. A double socket arrangement (one
within the other) with relative axial
movement between them. The posterior
support being provided by the outer
socket while the rest of the support (ante-
rior and mediolateral) is provided by the
inner socket (Fig. 5). When excessive flex-
ion occurs, the inner socket is unlocked
automatically from the outer socket, thus
relieving the pressure.

3. A stabilized socket attached above a
specially designed four-bar mechanism
(Fig. 6). At a predetermined degree of
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Fig. 6. Schematic diagram of a stabilized rotatory
socket arrangement.

knee flexion the socket unlocks and ro-
tates with respect to the shank guided by
the four-bar linkage. In this way the am-
putee can sit with his anatomical knee ex-
tended while the shank is vertical. Be-
cause the stumps are very short the cos-
metic appearance arising from this ar-
rangement is not disturbing.

The advantage of the second and third
solutions over the first is the ability to use
an extra large extension of the socket
wall; in the order of 50 mm and more.
The disadvantages are in the technical
complexity of these solutions and some
functional restrictions.

a

b

Fig. 7. Schematic Illustration of the concentrated force resultants applied on the socket wall by the stump;
7a relates to flexion under load; 7b relates to active pushing.
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The Mechanical Solutions
Adjustable Posterior Wall

Figure 7 describes the forces acting on
the proximal part of the posterior socket
wall. Figure 7a relates to flexion of the
knee when the major forces acting on this
section are those applied by the ham-
strings and the bulging of the soft tissue.
Figure 7b relates to the push-off phase of
ambulation.

It is evident from the orientation of the
resultant force vector that a linearly slid-
ing posterior flap such as the one de-
scribed in Figure 4 will be subjected to
various locking effects. Such an arrange-
ment was tested and failed to produce the
desired results. It was therefore decided
to produce semi-linear displacement by
rotating the flap about hinges which were
positioned in the civinity of the center
line of the socket. The socket posterior
flap was cut from the socket itself and was
inclined slightly obliquely to the fixed
wall. The hinges and the guiding bars
were positioned on the line normal to the
flap, in order that the forces and the dis-
placement be compatible. Pushing action

of the stump ensured full recovery of the-

socket length, and knee flexion pushed
the socket wall distally and posteriorly.
Location of the hinge and geometry of
the wall is illustrated in Figure 8. The
final socket and prosthesis are illustrated
in Figure 9.

Double Socket Arrangement

A PTB socket, conventional in every
respect except for an extended posterior
wall and supracondylar suspension, was
made. An extension to the socket imitat-
ing the layout of a section of the leg was
made of foamed polyester. A second ex-
tended socket was then produced by em-
ploying the ordinary casting procedure
and using the first socket as a casting
form. When the polyester was removed

Fig. 8. Geometry of the rotatory flap arrangement.

Fig. 9. The rotatory flap socket as built for trials.
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Fig. 10. A linear guiding mechanism with a self-locking arrangement.

the two sockets fitted exactly, one inside
the other with a space between the distal
ends. A section of the posterior wall was
cut from the inner socket and glued to the
corresponding part of the outer socket. A
linear guiding mechanism with a self-
locking arrangement was fitted in the
space between the two sockets (Fig. 10).
The mechanism is normally locked and
the two sockets are held together tightly.
When the unlocking lever is compressed,
the inner socket is ejected with the aid of
a compression spring up to a stroke of 40
mm. The lever is compressed directly by
the action of the hamstrings via a con-
necting rod. The ejection of the inner
socket exposes the recess in the posterior
wall and the pressure on the hamstrings is

relieved. This arrangement has the char-
acteristics of a simple position servo, and
the inner socket will continue to come out
only as long as pressure is applied on the
hamstring. It will therefore be normally
exposed only to a fraction of its stroke
which allows bending of the knee.

This mechanism allowed, therefore,
adequate knee flexion during gait and
full flexion during sitting. Additionally,
it supported the stump sufficiently to pro-
vide adequate stability during ambula-
tion.

Rotating Socket Assembly

The rotating socket design was meant
primarily for sitting. A four-bar mech-
anism was synthesized to produce the
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Fig. 11. A prosthesis incorporating the rotatory socket and a four-bar mechanism.

movement as specified (Fig. 6). The link-
age was determined by performing a
computer analysis of the path of the
socket. The characteristics of a whole
range of mechanisms were investigated
and the optimal solution was selected.
The linkage was assembled on a standard
Otto Bock modular shank as illustrated
in Figure 11. It can be seen from the fig-
ure that in the normal standing position
the instantaneous center of rotation of
the socket (the point of intersection of the
two moving bars) is posterior to the cen-

ter line of the prosthesis.

The initiation of flexion in the mech-
anism is accompanied by elevation of the
socket, an energy consuming action that
stabilizes the knee under load. In other
words, when the mechanism i1s flexed
slightly and a load is applied to the socket
the mechanism will rotate toward full
extension.

The rotating socket mechanism does
not require an extension lock, and a
simple elastic strap can be used to keep it
in the extended position.
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=
Fig. 12. Representative results of ground reaction
forces during walking by a bilateral below-knee
amputee using prostheses with the rotatory mech-
anism.

Evaluation Procedure and Results

Altogether five sockets were produced.
One socket was fitted with a sliding pos-
terior wall. This solution was fotind in-
adequate because of its failure to produce
smooth sliding under load. The mech-
anism was also rather bulky. Two other
sockets were fitted with a hinged posterior
flap. The recovering moment was provid-
ed by elastic bands as described in Figure
8. The sockets were assembled on Otto
Bock modular shank units and the pros-
theses were supplied to the bilateral am-
putee for use outside the laboratory. Dur-
ing a routine checkup the patient was ex-
amined by the medical team and his gait
was evaluated with the aid of a television
system and force plate dynamometers.

The amputee expressed full satisfac-
tion with the performance of the pros-
theses. This was also evident from his
gait. The adjustable wall of the sockets
could be seen moving during walking as
well as during stair climbing and sitting.

The ground force characteristics as ob-
tained from the “Kistler” force plate dy-
namometers during one routine check
are illustrated in Figure 12.

The degree of symmetry of the forces of
both legs is within the range of normal
walking. This was expected since the pa-
tient is a symmetrical bilateral amputee.
From the A-P force characteristics it can
be seen that the left leg is more active in
braking and less active in pushing than
the right leg. The total impulse is bal-
anced and the activity of both legs as as-
sessed by impulse measurements is equal.
There is a certain degree of A-P insta-
bility at mid-stance of both legs which is
expressed by the “slowing down” of the
force development. This is a result of the
degree of “slackness” when the support-
ing surfaces of the socket change roles be-
tween “braking” and “pushing”.

The mediolateral force characteristics
are balanced with respect to impulses.
The medial force is rather high, a char-
acteristic typical of wide-base gaits.
There is no component of lateral force,
and during the whole cycle the forces act
only medially. This is also a feature re-
sulting from a broad-base gait and indi-
cates a tendency of the amputee not to
cause lateral instability by alternating
moments on the stump.

The features however are very good
compared to normal gait and indicate ex-
cellent control during most phases of the
walk cycle.

Two double socket mechanisms were
produced and assembled on Otto Bock
shank units. The prostheses were tried on
the patient in the laboratory only. As fair
as gait stability and control were consid-
ered this arrangement was very good.
However this solution which is practically
an inversion of the previous one failed to
produce the desired results when knee
flexion under load took place. This was
especially severe in stair climbing. The
mechanism itself however functioned sat-
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Fig. 13. The double socket arrangement in the compressed and ejected positions.

isfactorily and conformed with the design
criteria. Figure 13 shows the socket in
compressed and ejected positions.

One socket was fitted with a four-bar
mechanism and assembled on the Otto
Bock shank unit (Figure 11). This ar-
rangement was in doubt from the early
stages of the evaluation of the other pros-
theses. The doubt arose from the change
of criteria during the examinations. The
mechanism however was developed in
order to investigate its kinetic properties
and its potential use in more severe cases
of unilateral BK amputations. This
mechanism which differed in its concept
from the four-bar knee mechanism is
worth exploring further. Its potential to
serve as a polycentric stabilized knee is of
great interest. The two major difficulties
were associated with the fact that the
four-bar unit acted as a polycentric

toggle mechanism. The increased stabi-
lizing moments of the mechanism in the
early stages of flexion were good for level
walking but inhibited the ability to ini-
tiate flexion for other purposes. The sec-
ond inhibiting factor was the fact that the
prosthesis was used for a bilateral ampu-
tee. Initiation of uncontrollable flexion
in both knees could be hazardous. This
solution however could be good for uni-
lateral ultra short stump amputation
when the good leg is capable of control-
ling the loadbearing required of the pros-
thesis.

Clinical Follow-up and the Patient’s
Subjective View

During a period of nine months the pa-
tient was invited to the clinic periodically
for examination by the medical staff. In
each meeting objective gait examinations
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Fig. 14. Anterior view of the prostheses with the
rotatory flap.

were also carried out. The gait features
were almost identical in all the examina-
tions as described in Figure 12. Occa-
sionally realignment of the prostheses
caused slight alterations to the force rec-
ords but this is outside the scope of the
present work.

Medically the examinations gave excel-
lent results. All the pressure sores and
erosion of soft tissue in the stump, espe-
cially in the hamstrings and the popliteal
region disappeared. A general weakness
of which the patient complained while

Fig. 15. Collection of data concerning the use of
the prostheses with the rotatory flap.

using his previous prostheses also disap-
peared presumably due to reduced en-
ergy requirements and reduced mental
strain. A certain degree of excessive val-
gus was detected in one of the knee joints
of the patient which seems to have been
caused by the inadequate, unstable pros-
thesis worn previously.

The patient was satisfied fully and in-
sisted on demonstrating to the staff his
ability to control the limbs in accelerated
gait, stair climbing and ladder climbing.
So far, after a period of a year, the pa-
tient has not found it necessary to visit the
clinic at his own initiative or to complain
about faulty action or mechanical break-
downs.
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Why Most Patents Are Invalid

THOMAS W. COLE!

O ther than the “trade secret,” the
patent is the only way for a corpora-
tion or independent inventor to protect
his invention from being stolen by others.
Yet, about 60 percent of all the patents
sued upon in the federal courts are held
invalid, and hence unenforceable. Why
are the vast majority of corporations and
inventors finding it impossible to enforce
their patent rights in a court of law?
What can the corporation or indepen-
dent inventor do to obtain court enforce-
able patent rights? This article will at-
tempt to answer both of these questions.

In order to understand the answer to
the first question as to why most patents
are invalid, some minimum amount of
background is necessary. Specifically,
one must first know both what a patent is,
as well as the legal process for obtaining
one.

Basically, it is a document issued by the
U.S. Patent and Trademark Office which
grants to its owner a seventeen year mo-
nopoly on the invention described there-
in. The patent document includes one or
more printed sheets of specification and
drawings which describe the invention.
The law requires that the specification
describe the invention in specific enough
detail “so . .. as to enable any person
skilled in the art to which [the invention]
pertains. . . . to make and use the same,

. .”* The specification is concluded by

one or more definitions of the invention,
called “claims.” Legally speaking, a pat-
ent is a seventeen year right to exclude
others from making, using, or selling the
“claimed” invention. Thus the claims are
the heart and soul of the patent.

To better illuminate just exactly what
a claim is, let us suppose that Thomas
Edison has just applied for a patent on his
incandescent electric light bulb. As you
might recall, Edison discovered the first
commercially practical light bulb by
passing an electric current through a
carbon filament in a high-vacuum glass
bulb. Prior to this discovery, most every-
one had been futilely experimenting with
metallic filaments which glowed for a
while and then melted. Following the
specification, Edison’s patent attorney
might have defined or claimed Edison's
invention in the following terms: “An
electric incandescent lamp including a
carbonaceous filament enclosed in a glass
bulb, and means for passing an electric
current through the filament.”*

So much for what a patent is. Now let’s
look at the legal process of obtaining a
patent.

The process begins when an inventor
approaches a patent attorney with what
he believes to be an invention. At this
juncture, the patent attorney usually ad-
vises the client to have a “preliminary
search” made of the “prior art” (i.e., the
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records of all earlier patents and techni-
cal literature) on file at the U.S. Patent
and Trademark Office. The purpose of
this search is to determine whether or not
the inventor in fact actually made a pat-
entable invention. The purportedly new
features of the invention are compared to
the results of the prior art search. If, in
the attorney’s opinion, the invention is
patentable in view of the prior art, a pat-
ent application, complete with specifica-
tion and claims, is filed in the U.S. Pat-
ent and Trademark Office.

In the next step of the process, the
application is examined by a federal em-
ployee called a Patent Examiner who
carefully reads the specification and
claims of the application. The primary
function of the Patent Examiner is to de-
cide whether or not the claimed invention
is legally patentable in view of the prior
art. He does this by searching the perti-
nent prior art, and carefully comparing
the claimed invention with the best prior
art he finds.

In making the decision as to whether or
not the claimed invention is patentable,
the Patent Examiner, among other
considerations, applies two legal toests to
the claims. First, he checks to see if the
claimed invention is identical to any of
the inventions disclosed in the prior art.*
In other words, the Examiner checks to
see if the invention has been invented be-
fore. If the invention is not so disclosed,
he applies the second (and more difficult)
test of patentability, and determines
whether, in his opinion, the claimed
invention would be “obvious . . . to a per-
son of ordinary skill in the [pertinent]
AR v iy

If, in the Examiner’s opinion, the in-
vention defined by the claims is either
“disclosed” or “obvious” in view of the
prior art he finds, he “rejects” the patent
claims and sends a copy of his opinion to
the patent attorney. The patent attorney
then normally “amends” the claims of the

original application by rewriting the
claims at the end of the specification so
that they define the invention in more
narrow or limited terms. The attorney
then submits the amended application
back to the Patent Office, and the cycle
may be repeated.

Finally, the attorney and the Patent
Examiner usually arrive at some sort of
agreement as to how broad or narrow the
claims may define the invention without
the prior art either disclosing or render-
ing obvious the claimed invention. To
cast some light on this step of the process,
let’s follow up on our electric light bulb
example. As you recall, Edison, in our
semi-fictitious example, claimed “An
electric incandescent lamp including a
carbonaceous filament enclosed in a glass
bulb . . .”. Let's suppose that the Exam-
iner searches the prior art on file at the
U.S. Patent and Trademark Office and
finds a reference disclosing an electric
lamp which utilizes a carbonaceous fila-
ment in a glass bulb filled with an inert
gas. The Examiner would “reject” Edi-
son’s claim as identically disclosed by the
prior art. In response to such a rejection,
Edison’s patent attorney might amend (or
narrow) the claim to read “An electric in-
candescent lamp including a carbona-
ceous filament in a substantially evacuat-
ed glass bulb . . .” The Examiner, find-
ing no references in the prior art which
either disclose or render obvious the use
of carbonaceous filaments in substan-
tially evacuated glass bulbs as specifically
defined by the claim, allows the applica-
tion, and a patent is issued to Edison,
which gives him a 17 year right to exclude
others from making, using or selling his
carbon filament, substantially evacuated
light bulb.

We are now in a position to understand
why most patents are invalid. The short
answer is: Most patents are invalid be-
cause the inventions claimed in them are
either disclosed by or rendered “obvious”
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by the prior art, and therefore fail one or
both of the legal tests for patentability
that we discussed earlier. But hold on!
Haven't the patent attorney and the
Examiner both searched the prior art on
file in the U.S. Patent and Trademark
Office and found the “best”, or most per-
tinent prior art? Unfortunately, the an-
swer to this question, more often than
not, is “no”. In fact, it has been estimated
that “uncited prior art” (i.e., pertinent
prior art not found by either the patent
attorney or Patent Examiner, but later
discovered during an infringement trial)
figures into the result of about 72 percent
of all the court holdings of patent in-
validity!®

To illustrate exactly how this works, let
us suppose that Edison discovers that a
corporation by the name of the Electric
Pirate Company is manufacturing and
selling incandescent light bulbs identical
to the one he patented. Let us further
suppose that Edison and his patent attor-
ney bring a law suit against the Electric
Pirate Company for patent infringe-
ment.’

Prior to the trial, the patent attorney
for the Electric Pirate Company knows
that he stands a good chance of success-
fully defending his client at the infringe-
ment trial if he can prove that the Patent
Examiner did not consider the “best”
prior art when he made his final determi-
nation that the claimed invention was
neither disclosed nor rendered obvious by
the prior art. So he rolls up his sleeves
and makes a diligent, exhaustive search
of all the prior art in the U.S. Patent
Office and anywhere else he can think of.
And lo and behold! . . . he finds a ref-
erence disclosing an incandescent electric
light having a carbonaceous filament in a
partially evacuated glass bulb! Later, at
the trial, the judge compares this new,
better prior art with the claimed inven-
tion (i.e. “An electric incandescent lamp
including a carbonaceous filament in a

substantially evacuated glass bulb . . ."),
and re-applies the two tests of patenta-
bility discussed earlier. Unsurprisingly,
the judge rules that the claimed invention
would be “obvious . . . to a person of or-
dinary skill in the [electric lighting] art

. .”,% and is therefore invalid. The Elec-
tric Pirate Company wins, and yet an-
other patent becomes part of the sixty
percent invalid majority, all because the
attorney and the Patent Examiner failed
to locate “best” prior art.

Just why isn’t the “best” prior art lo-
cated by either the attorney or the patent
examiner? In the case of the patent attor-
ney, the answer may be summed up in
one word —time. Most inventors do not
expect to pay more than $250-$300 for a
preliminary patentability search. Fur-
ther, it is not unusual for a patent attor-
ney to charge $50 an hour for searching
the prior art at the U.S. Patent and
Trademark Office and writing the
report. The opinion and search report
typically takes one hour to write. This
often leaves the patent attorney with the
formidable task of sifting out the few
“best”, or most pertinent prior art refer-
ences from the hundreds or thousands of
pertinent references on file in U.S. Patent
and Trademark Office in four or five
hours! Although the patent attorney uses
such devices as the U.S. Patent Office
Classification Manual to abridge his task,
it is apparent that, at best, only a “spot
check” search of the prior art may be
made —and not an exhaustive or com-
plete search.

As to why patent Examiners typically
do not locate the best prior art, the an-
swer may be summed up in the same
word —time. As Judge Baldwin stated in
the case of Norton v. Curtis:®

“With the seemingly ever-increasing number
of applications before it, the Patent Office
has a tremendous burden. While being a
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fact-finding as well as an adjudicatory
agency, it is necessarily limited in the time
permitted to ascertain the facts necessary to
adjudge the patentable merits of each appli-
cation.” [Emphasis added.]

Furthermore, the Examiner’s rate of
career advancement is largely dependent
on what the Civil Service terms his “rate
of disposals,” i.e., how many patent
applications he examines and acts on
within a given period of time. The valid-
ity rate of the patents issuing from these
patent applications makes little or no dif-
ference on the Examiner's career ad-
vancement. Although most Examiners
are quite diligent in attempting to find
the “best” prior art in the Patent Office
when examining claims, is it any wonder
that, under the time and incentive limita-
tions they work under, they often over-
look the “best” prior art?

Under normal circumstances, then,
neither the patent attorney nor the Pat-
ent Examiner has the time to locate the
“best” prior art on file in the Patent
Office.

Further compounding the attorney and
Examiner’s time problem is the fact that
the prior art on file at the Patent Office is
not a complete record of all the prior art.
Legally speaking, “prior art” includes
every prior technical publication in the
world! Thus, even if the attorney or the
Examiner should spend the time to locate
the “best” prior art on file at the Patent
Office, there is always the chance that the
resulting patent may later be invalidated
in a federal court by an attorney who suc-
ceeds in finding a better piece of prior art
among the millions of technical refer-
ences that exist outside of the files of the
Patent Office.

So what can an individual inventor or
corporation do to obtain strong patent
protection?

Obviously, the single most effective
technique in obtaining strong, court en-

forceable patent protection is to make
sure that the Examiner considers the
“best” prior art during the prosecution of
the patent application. Let's see how this
can be accomplished.

Since, as we have previously indicated,
the Examiner often cannot locate the best
prior art within the time and incentive
constraints imposed upon him, the appli-
cant must either locate the “best” prior
art himself, or have someone else find it
for him.

For the prior art existing outside of the
Patent Office, the inventor himself is
often in the best position to locate refer-
ences pertinent to his invention. A good
place to start searching may be either the
inventor's own personal library, or, if the
inventor works in a corporation, the cor-
porate technical library. From there the
inventor might go to his local public li-
brary, or to the library of a university or
technical institute.

If such personal searching is imprac-
tical, the inventor might consider hiring
any one of a number of technical litera-
ture research services to perform such
searching for him. Examples of such in-
clude the search service offered by the
National Technical Information Service
located at Springfield, Virginis, and the
Dialog Service offered by the Lockheed
Corporation of Palo Alto, California.

For the prior art existing #nside the
Patent Office, it is again possible for the
inventor to make his own search inside
the U.S. Patent and Trademark Office
located in Crystal City, Virginia. Again,
if personal searching is impractical, the
inventor can authorize his patent attor-
ney or other competent patent searcher to
make a diligent, exhaustive search (as
opposed to the “preliminary patentability
search” discussed earlier) of all the perti-
nent prior art on file in the Patent Office.

Even though such a procedure would
raise the #nitial cost of obtaining a patent
by hundreds of dollars, it could save the
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applicant thousands of dollars later on if
he should ever attempt to enforce his pat-
ent in court against an infringer.

So much for patent applications which
are either already pending in the Patent
Office or about to be filed there. But
what about patents that have already
been issued? Is there any procedure
whereby the validity of an existing patent
may be strengthened? The answer, for-
tunately, is “yes”. The law has long pro-
vided a procedure by which an existing
patent may be “re-examined” by a Patent
Examiner and “reissued” if found to be
potentially invalid” . . . by reason of the
patentee claiming more . . . than he had
a right to claim in the patent .. .""°
Thus, it is possible for the patentee to
have his patent attorney and technical lit-
erature search service make an exhaustive
search of the prior art to see whether or
not the Examiner considered the “best”
prior art when prosecuting the applica-
tion. If the exhaustive search discloses
that the Examiner did not consider the
“best” prior art, it is then possible, pur-
suant to the “reissue” procedure, to re-
submit the patent to the Patent Office
with amended claims which redefine the
invention in terms which are neither dis-
closed nor “obvious” in view of the newly
found “better” prior art.

While the technique of performing an
exhaustive prior art search either before
or after the issuance of a patent applica-
tion cannot guarantee that the courts will
hold the resulting patent valid, it can
enhance the chances of a patent surviving
a court test. And enhanced chances are
reason enough to utilize such a technique
in an era where the courts are striking

down six out of every ten patents brought
before them.
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Technical Note

A Tri-Correctional Upper-Limb Orthosis

45-year-old, white female acquired

a hairline fracture of the proximal
third of the ulna. She was treated by the
application of a full arm cast for six
weeks. After removal of the cast, she had
a flexion contraction of the elbow and
both pronation and supination of hand
were limited. The prescription was
stimply a request to fit the patient with an
orthotic device for correction of the flex-
ion contraction of elbow, pronation and
supination of the hand.

At the onset, I would like to say that we
have a very good working relationship
with the Department of Physical Medi-
cine at the Methodist Hospital in Mem-
phis, and we often see patients with very
difficult orthotic and prosthetic prob-
lems. Most problems are solved success-
fully, but a few are not. This case, to me,
seemed to be one of the most difficult
presented. During the 28 years of my
practice, I had never been successful in
designing an orthotic device that provid-
ed correction of pronation and supina-
tion.

In this case, our first concern was func-
tion. The second was ease of donning and
doffing, the patient being able to change
the correctional parts independently. A
third concern was cosmesis. The end re-
sults were acceptable to all four members
of the clinic: the patient, the orthotist-
prosthetist, the occupational therapist,
and the physician.

A turnbuckle type device (Fig. 1) with
a band and cuff at the proximal end, a

Fig. 1

free-motion elbow joint medially, a single
bar, band and cuff on the distal portion,
and a special elbow joint on the lateral
side was provided. For the lateral side, I
used a swivel ball joint from a “four-
poster” cervical orthosis. The bottom
portion of the ball joint was silver-sol-
dered to the head of a metal joint 1 inch
distal to the axis. The top part of the ball
joint was welded to a 1/4-inch stainless
steel rod that was long enough to reach
from the ball joint to the distal end of the
radius. The hand portion of the device is
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a simple opponens splint extended to the
wrist, with a piece of one-inch square,
1/16-inch-thick steel attached by rivets at
the proximal end. The joint at the styloid
of the radius is simply a 1/4-in. ID tube,
3/4 inches long with a 10-24 screw silver-
soldered to the bottom and a 8-32 nut sil-
ver-soldered to the top to allow for an
Allen-head set screw. On the plate at the
radial styloid, I silver-soldered a 10-24
nut and tapped it out to allow the tubing
to act as a swivel joint there.

This orthotic device works well in all
three functions. The portion of the ortho-
sis to correct flexion (turnbuckle) at the
elbow, is simple and has worked many
times. The portion of the orthosis that
provides pronation and supination of the
wrist is not quite as simple. The design is
successful because of a combination of
three factors. First, the distance from the
axis of the elbow to the ball joint, 1 inch,
allows the 1/4-inch rod to rise over the
distal portion when pronation occurs.
This arrangement also allows the rod to
be in alignment with the swivel joint at

the wrist when the hand is in supination.
Second, the ball joint at the elbow allows
the rod to be in alignment with the tube
at the wrist in all positions. Third, the
1/4-in. ID tube at the wrist allows the rod
to elongate when the wrist is either pro-
nated or supinated. The 10-24 screw on
the tube is a simple way to have a swivel
joint that allows two things: the tube stays
in alignment with the rod and allows
ulnar and radial deviation at the wrist
during work and play.

In order to change position of the
hand, the patient only has to loosen the
ball joint nut at the elbow and the set
screw at the wrist. The turnbuckle simply
has to be screwed out to correct flexion.
In the case of this patient, the changes
only had to be made once a day.

A full arm cast is needed for fabrica-
tion of the orthosis. I believe fabrication
time to be approximately six hours.

I would like to express my appreciation
to Trudy Smith, O.T. and Dr. John D.
Huffman for their help in providing this
patient with a functional orthosis.

Willard F. Benton, C.P.O.
Memphis, Tennessee



CLASSIFIED ADVERTISEMENTS

Member — First 35 words - $24.00 (minimum). Additional words $1.00 each. Non-member—
First 35 words - $36.00 (minimum). Additional words $1.50 each. (a word consists of 5 char-
acters). Mail Addressed to National Office forwarded unopened at no charge. Classified Ad-
vertisements are to be paid in advance; checks should be made payable to AOPA. Send to:
Editor, AOPA Almanac, 1444 N St., N.W. Washington, D.C. 20005. No classified ads will be

taken by phone.

C.P.O.—Wanted Experienced C.P.O.
with Management Ability. Excellent Sal-
ary & Benefits, Replies Confidential.
Florida Brace & Limb, 2503 Swann Ave,
Tampa, FL 33609. Call Les Bauer Col-
lect 1-813-870-3322.

C.P. OR C.P.O. MANAGEMENT
POSITIONAssume total responsibility
of a small established facility located in
the Midwest. Excellent salary, added in-
centive compensation and fringe pack-
age. If you are seeking an opportunity to
operate independently, this is an excel-
lent position. Reply in confidence to:
Garvin D. Marty, J.E. Hanger, Inc. of
Missouri, Main P.O. Box 507, St. Louis,
Missouri 63166. Area Code 314 231-
1087.

C.P. FOR LARGE FACILITY-Lo-
cated in the Midwest. Active involvement
in patient management, fabrication,
clinic activity and other professional as-
pects of the field. Management oppor-
tunity. Excellent salary and fringe pack-
age. Reply in confidence to: Garvin D.
Marty, J.E. Hanger, Inc. of Missouri,
Main P.O. Box 507, St. Louis, Missouri
63166. Area Code 314-231-1087.

C.P.0O.—Tired of the big city, looking
for relaxed atmosphere with good poten-
tial? This small facility is located in rural
area with excellent hunting, fishing, and
skiing close at hand. Present owner, be-
cause of poor health, needs C.P.O. or
board eligible to assist in ever increasing
work load, or will sell on terms. AOPA
Box 1804, 1444 N St. N.W., Washing-
ton, D.C. 20005.

CERTIFIED PROSTHETIST —Im-
mediate Opening in well established fa-
cility, opportunity to work in new Medi-
cal Center emphasizing total patient
care. Please contact Michael M. Amrich,
C.P., Liberty Mutual Medical Service
Center, 373 Stuart Street, Boston, Mass.
02117. An Equal Opportunity Employer.

RESEARCH PROSTHETICS —Imme-
diate position for ABC certified practi-
tioner, to work with mechanical and elec-
trical engineers in research oriented to-
ward new concepts in prosthetic design,
clinical application and functional eval-
uation, including a recreational prosthet-
ic program. Will also participate in a
multi-disciplinary clinical amputation
service. Ernest M. Burgess, M.D., Pros-
thetics Research Study, 1102 Columbia
Street, Seattle, Washington 98104. (206)
622-7717.

PROSTHETIST. Certified or Board eli-
gible. Staff position as Departmental
head in well established Midwest Facility.
Salary based on background and experi-
ence. Liberal fringe benefits. Send res-
ume to: Ron Cheney, American Prosthet-
ics, Inc., 2733 6th Avenue, Des Moines,
Iowa 50313. Phone (515) 288-5460.

FOR SALE: Four year old prosthetic/or-
thotic facility— Going on five and getting
so big owner would like a little more free-
dom. Located in Northwest with many
favorable physicians referring. Can be
built much larger. AOPA Box 3807,
1444 N St. N.W., Washington, D.C.
20005.



PROSTHETIST AND OR ORTHOT-
IST — Excellent opportunity for qualified
individual in a growing modern New Jer-
sey facility pleasant working conditions,
fringe benefits, salary neg., all inquiries
confidential. Reply: Personnel Dept.,
Modern Limb & Brace Company, 916
Somerset Street, Watchung, New Jersey
07060. Call collect: 201-757-2702.

PROSTHETIST-ORTHOTIST. Cer-
tified or board eligible. Salary commen-
surate with experience plus benefits. Call
or send resume to: Donald F. Colwell, Jr.,
CPO (213) 657-3353, 214 S. Robertson
Blvd., Beverly Hills, CA 90211.

NORTHWEST FACILITY FOR
SALE —Well established; Excellent
opportunity for certified practitioner;
Price Negotiable; Reply to AOPA, Box
3801, 1444 N St. N.W., Washington,
D.C. 20005.

CERTIFIED PROSTHETIST. Imme-
diate opening Patient management.
Clinic involvement and fabrication. Sal-
ary negotiable. Health insurance plus
fringe benefits. Apply to: James E.
Bouch, Keystone Artificial Limb, 224
Chestnut St., Harrisburg, PA 17101. Call
Collect: 717-234-3888.

CERTIFIED ORTHOTIST: Experi-
enced in low profile and Milwaukee
Brace fabrication and fitting. Excellent
salary depending on experience; heaith
benefits. Call or write: Isidore Zamosky,
Inc., 12 Augusta Ave., Monsey, N.Y.
10952. Phone: (914) 352-2148.

[ TOPQUALITY ) bt

write for
samples and prices. ..

Goliger Leather Company
1734 South Maple Avenue

Los Angeles, California 90015

T Telephone: (213) 748-0294 y




Your Business
can be one,too.

Red Cross needs individual volun-
teers, and donors of blood and
money, by-the millions.

But we need even more help. We
need the solid support of American
Business. And we never needed it
more.

If your business is already help-
ing, by organizing blood drives, and
by supporting payroll deductions—
either directly for the Red Cross, or
through the local combined fund
drive—the whole community owes
you thanks. And we thank you, too.

Last year, with help from our
friends, we offered major aid at over

30,000 disasters—from typhoons, to

local (but just as devastating) house fires.

We were able to help the elderly
with practical programs, we helped
veterans by the hundreds of
thousands, we taught people by the
millions to swim or swim better.
And that's just the tip of the iceberg.

Think of America without The
American Red Cross.

And you'll know why we need your
business as a Red Cross Volunteer. In
your community. And all across
America. Contact your local Red
Cross Chapter to see how your com-
pany can become a volunteer.

Red Cross. The Good Neighbor.
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CENTRAL
FABRICATION
AND SUPPLIES

FOR THE
PROSTHETIST

Total Central Fabrication is now available at our
new modern prosthetic laboratory. You can quickly
obtain the highest quality upper and lower extremity
appliances ready for trial fitting as well as complete
finishing service. Many prosthetists have found real
benefits in converting to Central Fabrication —how
about you?

We also carry a full line of Prosthetic Components
and Supplies ready for immediate delivery.

Send for your free catalog today ......

PROSTHETIC
SUPPLIES

X1V

WASHINGTON 20 PATTERSON ST, N.E.

WASHINGTON, D.C. 20002
(202) 628-1037



Applied Technology — OTTO BOCK Above Knee Prostheses

For more than 11 years the OTTO BOCK Lower Extremity Modular System
has proven itself in the successful Prosthetic Management of Patients around the world.
This success is due not only to the well designed modular components,
but also to the application technigues that OTTO BOCK developed.
iese techniques are presented in our Technical Information Bulletins 36, 37, 38, 39 and 40.
Through publication of these Technical Information Bulletins
OTTO BOCK is building a technical resource library for the Orthopedic Field.

ORTHOPEDIC INDUSTRY INC
UNITED STATES OF AMERICA

610 Indiana Avenue North - Minneapolis - Minnesota 55422
XVII




Yor The Complete Line
Of Orthopedic Apphances
And Brace Cornponents

ORTHOPEDIC APPLIANCE COMPANY

OUR 44th YEAR
Send for Complete Catalog

635 Executive Drive Troy, Michigan 48084

N EWS LE"E R = = = Prosthetics and Orthotics Clinic

A quarterly publication providing the means for interdisciplinary discussion among physicians, therapists,
and practitioners. lts eight pages contain important articles, spirited dialogue, and a sense of shared discov-
ery, making it a valuable publication.
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You're
in the

Business

You're in the business. You know how much the orthotic and prosthetic field has grown in
the last decade. You know that complex technology has replaced the methods and devices
of yesteryear. You know that a facility can not function without a qualified orthotist or pros-
thetist. You can look ahead to more growth, more development, and a need for more qual-
ified pracitioners whose education has prepared them for the future.

Where will we find these practitioners? At universities and colleges. Students are will-
ing and eager to enter the professions; unfortunately, a professional education is expen-
sive. You can assure our profession of a steady supply of well-educated, certified ortho-
tic and prosthetic practitioners by giving to the American Orthotic and Prosthetic Edu-

cation Fund, Inc., which
seeks out and aids deserving
students.

Your tax-deductible contri-
bution will support the educa-
tion of these bright young
people. Your profession
needs your help today, to ed-
ucate the pracitioners of to-
morrow. Send a check now.

Yes, I'd like to help our industry by helping a deserving student of or-
thotics and prosthetics. Enclosed please find my check for$

Name

Address

City State _
{make checks payable to AOPEF, and mail to 1444 N St., NW, Wash,, D.C. 20005)

I
I
|
I
|
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|
|
|
|
|
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INTERNATIONAL SOCIETY FOR
PROSTHETICS AND ORTHOTICS

APPLICATION FOR ELECTION TO MEMBERSHIP

| herewith apply for admission to the International
Society for Prosthetics and Orthotics.

FIRST NAME(S): SURNAME:
{IN BLOCK LETTERS, PLEASE) (IN BLOCK LETTERS, PLEASE)
NATIVE LANGUAGE:
DATE OF BIRTH: SECOND LANGUAGE:
ADDRESS:
COUNTRY:
(IN BLOCK LETTERS, PLEASE)

PROFESSION:

( ) Physician or Surgeon { ) P-O Technician

( ) Engineer { ) Therapist

() Prosthetist or Orthotist () Other (please detail)
PRESENT POSITION:
INSTITUTION/FIRM:
LENGTH OF SERVICE:

RESPONSIBILITY:

QUALIFICATIONS/DEGREES:

MEMBERSHIP OF OTHER PROFESSIONAL SOCIETIES:

SIGNATURE: DATE:

Please make checks payable to U.5. National Committee, ISPO

MAIL ADDRESS: Howard R. Thranhardt, Acting Secretary-Treasurer, ISPO, U.S. National Member Society,
87 Cunningham Drive, New Smyrna Beach, Florida 32069
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Introducing

PPT)

The first high energy absorber
that won’t “bottom-out” under the
forces of pressure, shock and shear

PPT was developed by the Langer Group in conjunction with a major
chemical manufacturer to meet the needs of podiatrists for a soft tissue supplement that
can stand up to high energy forces without losing its shock-absorbing capabilities.

PPT stands for Professional Protective Technology

Protective:

PPT will serve as a layer of protection between your
patients and the forces of pressure, shock and shear
without “bottoming-out” (flattening out permanently),
hardening or taking a mold even after years of daily use.

Not only will PPT retain 95% of its original thickness,
but it has almost TWICE the shock-absorbing ca-
pability per unit thickness as foam or sponge
rubber. That makes PPT ideal for protecting the foot
against heel spurs and other bony traumata.

PPT may be used by podiatrists as a replacement
for any soft tissue supplement currently in use.

Professional:

PPT cannot be purchased over the counter. It was de-
veloped by medical specialists for medical specialists.
It can be supplied only by you for your patients.

PPT is available in 1/16”, 1/8”, 1/4” and 1/2” thick-
nesses. The compressive values have been established

for each thickness, so you can predict the effect and
adjust the thickness to achieve maximum results.

Since PPT can easily be worked with a pair of scis-
sors or a sanding wheel, pads can be constructed for

any part of the body formerly protected with other
foamed materials.

Technology:

The same technology that makes possible PPT’s
superior shock-absorbing capability, also makes PPT
odorless and non-sensitizing. PPT has a “breathability”
and porosity which helps the skin to remain dry and
comfortable.

PPT can be washed without losing its shape, thick-
ness or any other property. These are important con-
siderations in a material which is designed for years of
daily use.

PPT has set new standards by which the medical pro-
fession will have to judge all soft tissue supplements.
By virtue of its durability and performance, PPT has
opened up new areas of application. PPT has provided
the answer to many long-standing problems in Profes-
sional Protective Technology.

PPT is presently available by the square foot and in
die cut insole formats...both perforated and non-
perforated. An expanded product line will be avail-
able in the near future.

For complete product specifications, prices, ordering information or a free sample kit, write:

LA

NGER

PROFESSIONAL PROTECTIVE TECHNOLOGY, INC.

a subsidiary of
The Langer Group
Where knowledge makes the difference and technology makes it work.
21 East Industry Court, Deer Park, New York 11729

(516) 667-3462

(516) 242-5515



2 Great New Machines To

Enhance The

Skills Of The Orthotic Professional

51000

The $1000 has two ultra-high speed 60" quick change belts, the new
Quik-Adjust scle trimmer that lets you dial any size edge iron to a
#36 while the machine is running, and a fully ducted dust control
system that is so efficient it doesn’t even need a bag shaker. The
51000 fits into a 50-inch space and comes with a heel breaster,
1-9/16" wide belt, a 4% " bottom sander, a 4" belt, and a drum
sander. Alternate shaft configurations available.

$500

This compact sander fits in a 40" space and may
be ordered with any combination of two 4" or
1-9/16" belts, Belts are a full five feet long for
maximum cutting speed. Steel brush for right
end of shaft, heel breaster for left end, with all
dust areas fully ported to highly efficient dust
control system, Swingaway access doors for fast
belt changes.

This Shaft For The Complete Finisher QU T N .y,
b St arys- nsc. s
l 3500 Scarlet Oak Boulevard ' St. Louis, MO 63122 I ;
i Toll free: (800) 325-3542; In Mo. dial (314) 225-5255. |
I [ ] Send complete information on the $1000 l |
l [ ] Send information on the 500 l |
I
= Name =
Order your $1000 to accept the combination brush-bur- I 2l .
nisher wheels. Mounted with bayonet fittings, the brown Address l
or black wheels snap on the right end of the shaft quickly, . A
eliminate the need for a separate brush-burnisher unit. l City, State, ZIp l
Dozens of other fittings to fit shaft end. ‘ Telep '

hone
----------------'




Introducing VELFOAM 2.
The gentle fastener

Soft, breathable VELFOAM #2 is the gentle answer to tender closure problems.
Now in convenient dispenser pack.

VELFOAM #2, double faced with soft VELCRO® brand loop fabric over breathable foam center,

is completely reversible, attaches quickly and easily with VELCRO hook material. tUse as a closure
where firm but gentle restraint of sensitive body parts is important. Stretchable and easy to handile,
VELFOAM #2 is easily cut and shaped with scissors. Hypoallergenic, washable and autoclavable,
VELFOAM #2 stays soft and reusable. Use as breathable padding on splints, braces, and other
hard appliances; secure under and around webbing to protect tender, sensitive skin from abrasion
and chafing; use to attach sensors and stimulators to body areas. VELFOAM #2 can be used

by itself as a self-wrapping strap or body support, secured with VELCRO hook material.

Removes easily, reattaches quickly, can be used over and over. Available in convenient 5 yard
dispenser packs, 2" and 6" widths, beige color.

Contact your supplier today.
IMPORTANT TO REMEMBER: All hook and loop fasteners look much alike. But they don’t function
that way. For dependability’s sake, demand the best—VELCRO brand. You can't afford less.

As a splint retainer,

VELFOAM #2 provides gentle,
breathable restraint

over sensitive areas.

SMALLEY & BATES, IN
88 Park Avenue

Nutley, New Jersey 07110 > IS
~ 201/661-5155 EXCLUSIVE DISTRIBUTORS OF VELCRO PRODUCTS FOR HEALTH CARE.




Isolation can be a form of exquisite quiet and indepen-
dence - - but to an amputee, only if there’s a choice.
Without that freedom of choice, isolation becomes a
prison and the amputee seeks the mainstream.

Kingsley Mfg. Co. introduces the Kingsley Male
Symes Foot with Natural- Appearing Toes, the vehicle of
choice. This redesigned symes foot also features a larger
heel cushion plus all the outstanding attractions which
have always characterized Kingsley molded symes feet.

The foot is designed for clearances as low as one inch
featuring an aluminum plate bonded to the keel, the entire
length of the bottom. The elastic Medathane walls project
up from the top of the kee!, to conform to the shape of the
socket. A heavy duty cupped symes nut is supplied with
every foot.

Kingsley proudly presents the opportunity to redis-
cover the pleasures of isolation - - it’s a matter of choice.

Unless specified “with-
out toes,” orders for
all Kingsley Male
Symes Feet are now

ﬁlled with the new symes with Natural Toes.

KINGSLEY MFG. CO.
1984 PLACENTIA AVENUE
COSTA MESA, CA 92627

(714) 645-4401 - (800) 854-3479
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association

FOUNDED 1917

1980 NATIONAL ASSEMBLY

SeprenaiR 14 maro 30, 1080
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For Program Details and Registration Information write to:

The American Orthotic and Prosthetic Association
1444 N Street, NW.
Washington, D.C. 20005

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




American Orthotic and Presthetic Association
1444 N Street, N.W.
Washington. D.




