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Basic Component
FOR

Cosmetic Realism
IN

Hand Restorations

FEATURES

FIRM, RESILIENT “FEEL" LIFELIKE ELLIPTICAL WRIST

BRAIDED SPIRAL \
WIRE INSERTS m THREE EASILY
POSITIONTHE - ADAPTED MOUNTING

DUCTILE FINGERS = R ———— ARRANGEMENTS

LIGHT WEIGHT L
FLESH COLOR VINYL TINT
GIVES EXTRA COLOR DEPTH
PERFECTLY CORRELATED FIT WHEN USED WITH

TO COVERING COSMETIC GLOVES Realastic GLOVES

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

PASSIVE HANDS are fabricated using the highest quality polyeurethane foam sur-
rounding a carefully centered braided wire insert giving the hand firmness without
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The “‘ORIGINAL"

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

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

Measurements:

1. Chest (about 4” below nipple line)

2. Waist (at naval line)

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

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

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

MILLER BRACE & SURGICAL SUPPORT CO.

P.0. Box 26181
3902 Gaston Avenue Dallas, Texas

45 Degree Flexion Head-Halter

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

Pat. Pend.

vi
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You gave us a tough assignment—-to create an orthotic support suitable for the most
professional, ethical shops in the world. Campopedic is exactly what you asked for
—-a special orthotic support made only for you—made to your specifications. We
searched every source and found attractive, lightweight, durable fabrics. We used
spiral boning, added special softer casing linings and interlinings and added many
other features. Then we provided just enough models to give you good coverage for
proper fitting with a reasonable inventory.

It looks so good—and is so good that when you see it you will know what we mean
when we say “if we had made it cheaper we would have broken our word.” S. H.
Camp and Company, Jackson, Michigan 49204.

Campopedic...

it we had made

it cheaper we would
have broken our
word

TRADE * MARK



A NEW PRCDUCT OF MODERN RESEARCH

Sabel gets
all the
breaks...

Sloping, padded
no-chafe top line.
Extra wide, 7” padded
tongue accommodates
swellings and
bandaging.

with the new
all-purpose AM-BOOT!

The most versatile and
accommeodating boot ever designed,
through clinical experiences

and medical requirements.

Helps put a post surgical patient
back on his feet... makes him
ambulatory by providing custom
features that anticipate practically
all post-surgical problems.

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

SABEL’S

| Neutral last with full,
| squared-off toe,
Neither right

nor left,

Notice elongated heel.

Heavy foam interlining with soft,
glove leather fining throughout,

Pre-drilled holes in steel shank are
marked and located on leather insole

Steel shank is

pre-drilled for easy

brace attachment.
Heel is extra long
to accept angular
bracework.

AM-BOOT

SABEL DIVISION
C.H. ALDEN SHOE CO
BROCKTON, MASS. 02401



SUPPLIERS TO
PROSTHETIC & ORTHOTIC FACILITIES

FINEST WOOL
STUMP SOCKS
SOFT
k DURABLE
COMFORTABLE

Rolled

4 Per Carton Ready For

Application
FOR IMMEDIATE

Post Operative Prosthetic Fittings

COMFORT AIDS ==

AMPU-TALC
AMP-AID
STUMP-SPRAY
AMPU-BALM
MARATHON
SE' SALVE

PARTS
FOR
BECKER
TORSION
SPLINTS

SACRO-EASE CAR SEATS

OTTO BOCK KNEES

aP1 Cm—
3P4

3P19

3P21 =
3p25

apP23

3L11

3P24

3P23 P25

PROSTHETIC JOINTS

PELVIC

SHORT LEG BRACE KITS

KINTT-RITE, IINC.
1121 GRAND AVENUE » KANSAS CITY, MISSOURI 64106
PHONE: 816-221-0206
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uisis ne TARSO' SPLINT ADAPTOR

TWO HOLES IN THE SOLE

Recessed in these two holes are steel screw receptacles.
They are standard equipment in every Tarso Pronator®
and Tarso Medius® open toe boot.

No need for clamps or rivets with the Splint Adaptor.
Just four screws and a key, supplied free, Plus the low
cost Tarso Splint, with foot plates perforated to fit the
Splint Adaptor, in any bar length.

Attachment is simple. Mother can remove and replace
the splint morning and night, in minutes, if required.

Tarso open toe boots are beautifully made of natural
grain leather. All have firm Goodyear welted soles. Soft
seamless glove leather linings. Semi-detached tongues
for smooth fit. Flexible counters. And a sloping top line.

For children big enough to walk, we suggest closed toe
Tarso Pronator® and Tarso Medius® styles, The same
versatile Tarso Splint can be attached with rivets or
sheet metal screws. Or use our excellent clamp splint.

Available from dealers throughout the U.S, and Canada,
Write for Catalog and ingenious new TARSG STICKER KIT.

----.---l‘

TARSO MEDIUS® |
Symmetrical Straight Last [

iy . TARSO PRONATOR®
K1 Mild Abduction Last

TARSO SPLI NT 140

\._/

MARKELL SHOE GDMPANY,INI:.

504 SAW MILL RIVER ROAD,

YONKERS, N. Y. 10702
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READY TO FIT HAND, WRIST AND FINGER BRACES
CERVICAL BRACES, TRAINING AIDS AND SPECIAL
APPLIANCES — PLUS A COMPLETE LINE OF SPINAL
AND LEG BRACES CUSTOM MANUFACTURED TO
YOUR MEASUREMENTS.

COMPLETE CATALOG AVAILABLE ON REQUEST

C. D. DENISON ORTHOPEDIC APPLIANCE CORP.
220 W. 28th Street — Baltimore, Md. 21211J
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THE INDUSTRY

STANDARD COLORS

AVAILABLE IN 12 DIFFERENT SHADES
TO FIT EVERY REQUIREMENT.

LAMINATED FEET

WE “‘SPECIALIZE IN SPECIALS®
FOR YOUR SPECIAL CASES

MOLDED
SACH FEET

THE FULL MOLDED FOOT

k=
imgsley mfg, co.
1984 PLACENTIA AVENUE + COSTA MESA, CALIFORNIA
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Sabel considers
the foot problem
and the sensitivity
of the patient

No woman desires to wear mis-mates
even under the handicap of discomforting
foot conditions. Many such cases can be
aided in a SURGICAL OXFCRD that
minimizes the orthopedic

appearance of the shoe.

new, original
SABEL'S

No. 58S, Sizes 4-10
D width. Full sizes only

IN-STOCK

Woman’s Surgical Oxford

1. Lace-to-toe. Adjusts to accommodate swellings.
Padded tongue. Firm but gentle control.

Broad straight heel accepts brace stirrup.
Replaces masculine looking high boot.

A i)

For problem feet, post-operative condition or
most sensitive foot conditions.
1. Sabel Shoes, 1207 Chestnut St., Phila., Pa. 19107
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ORDERS SHIPPED
THE SAME DAY

LIMB & BRACE LEATHERS:
e Orthopedic Horsehide e Shearlings for Pads
Orthopedic Cowhide .
Orthopedic Elkhide e Molding
Glazed & Molding Cowhide .
Calf—Kip—Sheep—Pigskin

SERVICE \

UR

o
BYWORD —Exclusively—

LEATHERS FOR THE

ORTHOPEDIC and PROSTHETIC

Russet Strap

Satisfied Customers Throughout the United States Since 1924

HOSPITAL LEATHERS:

Carving & Tooling

TRADE

RODEN LEATHER CO.
1725 CROOKS ROAD

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

DORRANCE HANDS

and

DORRANCE HOOKS

A Complete Line

Hands Available in 5 Models
Hooks Available in 18 Models

Phone (408) 378-4366

D. W. DORRANCE CO., INC.
541 Division St.

Campbell, California 95008 T The D

St

orrance Hand

xwi
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A Surface Electrode
Design for Myoelectric
Control

by

Edwin M. Prentke, B.S.* and Joan E. Beard, O.T.R*t

There is need for a simple, rug-
ged, and versatile surface electrode
to operate myoelectrically con-
trolled hand splints or similar de-
vices from innervated muscles.
This type of equipment has been
provided for six C4 and C5 quad-
riplegics who are fitted with High-
land View Hospital Flexor Hinge
Hand Splints. Our myoelectric
control, provided with recharge-
able batteries, drives the splint
by means of an electric motor and
flexible cable. This kind of elec-
trode is easily applied by a parent

* Electronics Engineer, Ampersand Re-
search Group, Department of Physical
Medicine and Rehabilitation, Highland
View Hospital, Cleveland, Ohio.

+ Occupational Therapist in Research,
Ampersand Research Group, Department
of Physical Medicine and Rehabilitation,
Highland View Hospital, Cleveland, Ohio.

orthotics and prosthetics

or attendant, and requires only
some alcohol, adhesive tape, and
electrode jelly.

The muscle sites available for
obtaining useful signals in such
patients are usually limited to
those of the head, neck, or trape-
zius, We have had good results
using either the right or left up-
per trapezius muscles, while Dr.
James L. Cockrell of the Univer-
sity of Michigan, Ann Arbor,
Michigan, has successfully used
the platysma. The electrode must
be located in such a position that
normal head movements, eating,
talking, etc., will not inadvert-
ently actuate the device. It must
also be flexible so it will conform
to curved body surfaces.

Our electrodes are made up of
three stainless steel buttons meas-
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uring 8 mm in diameter and 6 mm  placed in a metal mold and encap-
high, with small tips for soldering  sulated with Dow Corning Silastic
to the wires. The buttons are  No. 588, as shown in Figures 1, 2,
spaced 20 mm apart. These are  and 3. To prevent the cable from

FIGURE 1.

FIGURE 2.
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pulling out, a loose knot is tied in
the wire and the Silastic forms
around this knot providing strain
relief. A suitable cable plug. such
as the Amphenol #126-217, is at-
tached and securely fastened with
the cable clamp.

In this form, the electrode can
be taped to the shoulder, using
Johnson & Johnson Elastikon Ad-

hesive, 1" wide. In addition, the
ends of this tape are fastened to
the skin with Johnson & Johnson
Band-Aid Clear Tape.

At the suggestion of Dr. Cock-
rell, a collar was designed to adapt
the same electrode to the platysma
muscle, This is seen in Figures 4,
5, and 6. It is made of 1" webbing
with a Velero closure and an elas-

FIGURE 3.

FIGURE 4.

orthotics and prosthetics
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FIGURE 5.

FIGURE 6,

tic section. The Velcro strip that
holds the electrode mayv be re-
moved when the collar needs
laundering.

Preparation of the skin surtace
and application of either of the
two kinds of electrodes requires

66

only about three minutes, Signals
are produced by the trapezius
muscle by a slight shrugging of the
shoulder; while the platysma Is
contracted by a motion similar to
vawning. that is, an almost iso-
metric contraction,

Various cables were tested. both
shielded and unshielded, as shown
in the photographs. Since no prob-
lems occurred with electrical n-
terference using unshielded wire,
3-conductor tinsel hearing aid
cord, type 14D70, made by Gavitt
Wire and Cable Company is now
used as shown in Figure 5. It is
thin and inconspicuous, vet strong
and very flexible.

Before applving an electrode,
the skin site should be rubbed
with alcohol and dried. A very
good electrode jellv is Aquasonic
100 from Parker Laboratories, Inc..
Irvington, New Jersey. This may
be applied thinly to the skin and
the drv electrode taped on quickly;
or a drop of the jellv can be put
on each of the buttons. instead.
For use on the shoulder. stretch

June 1969




three lengths of Elastikon tape,
equally spaced, over the electrode
and skin. The ends of the tape can
be made to stick even better if
they are taped down with the
clear tape.

For use with the platysma, the
same procedure is followed, ex-
cept that the electrode is held
against the neck with the collar
and no tape is used.

Activities performed by patients
at Highland View Hospital, using
myoelectric control and surface
electrodes, include eating, drink-
ing from a glass, playing cards, us-

orthotics and prosthetics

ing electric typewriter, operating
telephone dials or push buttons,
tape recording, brushing teeth,
shaving, writing their name, re-
moving objects from drawers or
low shelves, underlining in school
books, picking up small objects
from a foam pad, and running a
modified electric wheelchair. Of
course, C4 patients cannot do all
of these tasks.

These electrodes have been
found to be effective, easy to ap-
ply, acceptable by both patient
and family, and have caused no
skin irritation.
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A One-Piece Laminated
Knee Locking Short Leg
Brace”™

by

Jimmy Saltiel ¥

In paralysis of the lower extrem-
ities, one of the major problems in
ambulation is loss of joint stabil-
ity. This is commonly treated by
bracing. The gain in stability is
however, obtained at the cost of
reducing or completely limiting
movement of the involved joints.

In patients with severe paraly-
sis of the lower limb and muscu-
lature of the pelvic girdle, the
most commonly used brace is a
long leg appliance with a locked
knee joint and limited ankle mo-
tion, More often than not, an is-

* The work presented here has been car-
ried out under a research program (ISR 34/
67) supported by the Social Rehabilitation
Service of the Department of Health, Ed-
ucation and Welfare of the United States
of America.

T Chief Orthotist, Orthotic Research
Laboratory, Hadassah University Hospital,
Jerusalem, Israel,

chial seat or pelvic band is also
required. A patient using such a
brace walks with a rigid knee and
thus with an unphysiological gait.

Attempts have been made to
design an orthosis which will sta-
bilize the paralysed lower limb
and yet enable a more physioclog-
ical gait, than afforded by a rigid
knee. The fact that above-knee
amputees can walk freely with
free knee flexion and ankle motion,
encouraged orthotists to seek ways
of designing appliances for para-
lysed limbs on principles parallel
to those applied in prosthetics.
One well-known example is the
UCLA functional brace, where the
principles applied are similar to
those which enable above-knee
amputees to walk freely with an
adequate prosthesis.
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Stabilization of the knee by
means of a conventional long leg
brace is based on the three-point
pressure principle. The brace in-
cludes two shells situated on the
posterior aspect of the leg, one
above and one below the knee,
and a knee cap fitted over the pa-
tella. Thus two pressure points
posteriorly at the thigh and shin
shells are countered by an ante-
rior pressure point at the knee
joint (Fig. 1).

When hip extensors are miss-
ing, the trunk tends to collapse be-
hind the brace and thus often
gives rise to pressure at the up-
per edge of the thigh shell. The
patient appears to be sitting on
the upper shell, although the
shell is not designed nor fitted for
this purpose. To overcome this
inconvenience, either an ischial
seat is provided in order to sup-
port the trunk at the ischial tu-
berosity, or a pelvic band is added
to prevent the trunk from collap-
sing (or moving) posteriorly, by
the addition of the forward acting
force at the pelvis (Fig. 2).

The appliance presented here
has been designed as a means of
stabilizing the paralysed limb
without limiting the knee move-
ment. The brace reaches only as
high as the knee-joint. It is made
of a reinforced laminated plastic.
It comprises an arch support from
beneath the metatarsal heads to
the heel, two lateral uprights ex-
tending as high as the knee and
joined by an anterior shell (Fig. 3).

It should be remembered that
even a toially paralysed knee is
usually stable in the antero-pos-
terior direction when in full ex-

othotics and prosthetics
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FIGURE 1—Typical long-leg brace using 3-
point pressure for knee stabilization.

tension. The concept applied here
is the use of the patient’s own
weight as a force which can be
made to act in the antero-posterior
direction at the knee and thereby
stabilize the joint in extension
(Fig. 4).

The brace may be considered
as a cranked lever, its lower edge
at the line of the metatarsal heads
serving as the fulcrum. The weight
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FIGURE 2—Long leg braces with modifications for use in cases of hip extensor paralysis.

of the body is applied vertically
at the heel of the brace. The
lever system applies its force in an
antero-posterior direction at the
area of the anterior shin shell—
thus forcing the knee into exten-
sion. It is indispensable to main-
tain the foot in a fixed equinus
position because the force acting
at the knee acts only as long as the
heel does not touch the floor. The
moment the heel touches the floor,
the brace ceases to be functional.

In addition, a secondary action
derives from the locking force at
the knee—a posterior displace-
ment of the femur. The benefits
of this factor become apparent in
cases of hip extensors. As has al-
ready been pointed out, in pa-
tients using a conventional long
leg brace, the trunk has a tend-
ency to shift posteriorly to the leg.

70

In the brace we are presenting,
the femur itself being forced back-
wards secures better alignment of
trunk and leg (Fig. 5).

The intensity of the force acting
at the knee is related to the pa-
tient’s weight. It also varies ac-
cording to the ratio of the length
of the footpiece to that of the up-
right of the brace and the angle
between them. Given a constant
length of the footpiece and angle
of equinus, the longer the upright
the less the force will be exerted
at the anterior shin shell by the
body weight. The local pressure is
also reduced by closely moulding
the knee cuff in order to obtain as
wide an area of contact as possi-
ble (Fig. 6).

For this reason, the wupright
must be extended as high as pos-
sible. However, since the locking

June 1969



force at the knee is related to the
body weight, in excessively heavy
patients, the pressure exerted at
the knee by the locking force may
be unbearable.

GAIT ANALYSIS

When using this orthosis for
walking, there is no ‘“heel strike”
since the fixed equinus prevents
the heel from touching the ground.
For the same reason, there is no
“foot-flat” phase either, therefore,
the stance-phase of gait begins
with “‘toe-strike”. At this time,
the toes dorsiflex at the metatar-
sal phalangeal joints. The area
from the metatarsal head to the
tip of the toes provides the pa-

FIGURE 3—The "Saltiel Brace"

othotics and prosthetics

REACTING
FOoRCE
ON KINEE

A FULCRUM OF LEVERAGE

FIGURE 4—Mechanical action of "Saltiel
Brace”. Body weight acting on the heel,
with the fulcrum at the metatarsal heads,
causes an A-P force at the knee level which
stabilizes the knee in extension.

tient with a sufficient weight-
bearing surface. But at mid-stance,
at which time the patient puts
maximum weight on the affected
leg, the knee is already under an-
terior-posterior pressure and is
therefore locked and stable. The
rigid ankle is of great assistance in
push off. At swing phase, knee
flexion shortens the distance from
the hip to the floor and thereby
enables a pendulum action of the
leg forward without scraping the
toes on the floor. The leg is swung
forward and the cycle starts again
with the toes striking the floor. If
the patient has hip flexors, he
will bring his leg forward by flex-
ing his hip. In patients without
hip flexors, the leg is carried for-
ward by circumduction of the pel-
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FIGURE 5—Patient with flail right lower limb with a standard long-leg appliance: the trunk

obviously sags over the upper edge of the brace. This appearance is not seen when using the
“Saltiel brace”.

vis and the action of forward mo- mal joints, the knee remains locked
mentum, as long as the line of gravity falls

It should be noted that, in nor-  posterior to the axis of the ankle
72
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FIGURE 6—Schematic representation of effect of length of uprights on anterior pressure
produced.

joint. In an unsupported paralysed
leg with free ankle movement, the
knee will collapse at the slightest
forward inclination of the leg be-
yond the vertical. The use of this
short leg brace enables up to 20-
25° of forward inclination without
losing knee stability, as long as
dorsiflexion of the toes continues.

DISCUSSION

Orthopaedic surgeons in the
past often arthrodesed the knee-
joint to do away with long leg
braces. However, this form of
treatment has been almost aban-
doned owing to the inconvenience
of a rigid knee in every circum-
stance other than walking.

Arthrodesis of the ankle is an-
other surgical intervention which
aims at providing stability, not
only of the ankle but, in certain

othotics and prosthetics
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circumstances, also of the knee.
The brace described here affords
all the advantages of an ankle fu-
sion, with none of the disadvan-
tages.

During recent years, several at-
tempts at providing a knee sta-
bilizing orthosis with free knee
movement have been made. Per-
haps the most successful so far has
been the UCLA functional brace.
The appliance allows ankle move-
ment from heel strike to foot flat,
and provides the patient with a
large weight-bearing surface. Lock-
ing of the knee is said to be pro-
vided by abdominal and pelvic
pressure at the anterior brim of
the thigh shell. The pressure is
transmitted through the uprights
that serve as levers and extend
from the thigh shell to the poste-
riorly eccentric knee joints. At
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mid-stance, the hydraulic damper
which decelerates dorsiflexion con-

tributes to knee-locking, moving
the fulecrum forward and thereby
forcing the anterior shell to apply
antero-posterior pressure at the
knee. By providing a mechanism
of knee-locking at toe strike, we
have been able to reduce the brace
to below-knee level, The absence
of an ankle joint mechanism highly
simplifies the design and cost of
the appliance. Furthermore, since
the paralysed limb may often be
relatively short, compensation of
the leg length in equality is ob-
tained by the equinus position.
Since the brace fits inside the nor-
mal shoe, it also often allows fit-
ting of standard shoes even when
the foot of the paralysed extremity
is also atrophic.

The weight of this orthosis for a
child is less than 250 grams, com-
pared to a conventional long leg
brace which weighs in the region
of 1,200 grams. In cases in which
a shoe elevation can be dispensed
with, because of the compensation
afforded by the equinus position,
a further 200 to 300 grams may
often be saved. We have also ob-
served the readiness of patients to
accept this brace which has a rel-
atively pleasing cosmetic appear-
ance in addition to the more phys-
iological gait it allows the patient.
The orthosis may be dyed to any
required colour to match shoes or
clothing.

We find that this appliance is
indicated in cases where the pa-
tient has no lateral instability of
the knee-joint. They are also more
readily accepted by female pa-
tients rather than males who are
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less worried about the cosmetic ap-
pearance of the appliances and
prefer more stability.

PROCEDURE OF
FABRICATION

A plaster of Paris impresgion is
taken from the patient’s leg, in-
cluding the whole foot and extend-
ing up to the knee. The knee is
kept in slight flexion, the foot in
about 15 degrees of plantar flexion
and the toes in extension horizon-
tal to the fHoor. The degree of
plantar flexion of the foot may be
varied with consideration of the
patient’s ability to stabilize his
knee and the amount of shorten-
ing of the affected leg for compen-
sation,

A positive cast is then made with
the insertion of a handling mandril
with provision for vacuum appli-
cation at the laminating stage.
The plaster model when dry is ad-
equately retouched and thoroughly
smoothed.

A film of PVA or any other part-
ing agent is applied to the surface
of the plaster model.

Two layers of nylon stockinette
are then pulled on to the model.

Two layers of fiberglass are fixed
with sutures on the nylon stock-
inette to cover the plantar surface
of the foot so as to form an arch
support. Additional strips are
placed along the lateral and medial
sides of the shin and over the an-
terior surface proximally in order
to provide for an anterior shell.
Bars of “AIREX” or any other
foamy light plastic material strips
of approximately 1" X 'sth” are
applied to the medial and lateral
fiberglass strips. They are then
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covered with another two layers
of fiberglass and then the whole
build-up is covered with two more
nylon stockinettes.

A laminate of polyester resin
(80¢%¢ rigid, 20% flexible) is then
made on the model with the use of
a PVA sleeve and vacuum as in the
conventional technique used in or-
dinary laminating of stamp sockets
in prosthetics. The “AIREX" sand-
wiched between the fiberglass
sheets does not absorb the poly-
ester resin and thereby produces
the lateral upright in hollow sec-
tions, which provides more
strength while considerably con-
serving weight.

When the laminate is set, the

othotics and prosthetics

plastic is drawn and trimmed in
the shape of the described appli-
ance.

The appliance is then fitted on
the patient and further trimmed
and adjusted as necessary.

After the first fitting, the edges
of the brace are thoroughly
smoothed. A Velcro strip is at-
tached to the tibial shell, in order
to encircle the shin and secure the
upper end of the appliance in
place. The lower end is kept in
position with a tight shoe, and
therefore no additional strips are
necessary. A strip may be con-
nected at the heel when shoes are
not used in the case of the patient
using the brace on the beach.
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A Guide to Operating
Room Technique™

by

Irene Gregory, S.RN., R.S.C.N., S.C.M,, R.N.t

The prevention of cross infection
in the operating room is one of vi-
tal importance. Surgery is one step
in the total process of restoring
health to the patient and consti-
tutes the first step in rehabilita-
tion.

Aseptic technique is the method
by which contamination with bac-

* Paper presented at an immediate post-
surgical prosthetic course, sponsored by
the LLA.P.O.C. in co-operation with the
New York University Post Graduate Med-
ical School, Prosthetic-Orthotic Depart-
ment on January 30, 1969, St. Michael's
Hospital in Toronto.

t Miss Gregory graduated from the
David Lewis Northern Hospital, Royval
Liverpool Children’s Hospital, Broadgreen
Hospital Liverpool and Widnes Maternity
Hospital. She is on active staff at St.
Michael's Hospital, Toronto and is assist-
ant head nurse in the orthopaedic depart-
ment in the operating room. She is cur-
rently serving as a member of the Project
Concern Advisory Team in the Republic
of South Vietnam.
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teria is prevented. Strict aseptic
technique is needed at all times in
an operating room. Freshly cut
living tissue can become infected
easily. It is therefore essential for
all members of the operating team
to know the common sources of
bacteria in an operating room and
the means by which they reach
the sterile field to contaminate it.
They must also know how to pre-
vent contamination of a sterile
field. The principles of sterile
technique conscientiously carried
out yield the best results and con-
stitute a chain of protective meas-
ures for the patient. Even mild in-
fections delay recovery and are
costly to the patient in time lost
and money spent. A mild infection
is potentially a severe one and an-
tibiotics have not supplanted ster-
ile technique.
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Sources of Contamination

The sources of contamination
are:
1. The patient
2. The members of the operat-
ing team
3. All articles used in the wound
and on the sterile setup
4. Dust in the air
5. Other personnel and visitors
in the operating room
If the principles of sterile tech-
nique are understood, the applica-
tion of it becomes obvious.

Contamination by the Pa-
tient

In the operating room we pre-
pare the patient’s skin at the op-
erative site and surrounding area.
This is known in hospitals as
“the prep”. The purpose is to
render the operative site as free
as possible from bacteria so the
incision can be made through it
with a minimum of danger of in-
fection from this source.

Several solutions are used for
this purpose: Bridine, Phisohex,
Zephiran Chloride, Cetavlon, etc.
according to the orders of the sur-
geon.

At the end of the “prep’”, the
patient is covered with sterile
linen—these are called ‘‘the
drapes”—leaving only a minimum
area of skin exposed at the site of
operation. The purpose of drapes
is to create and maintain an ad-
equate sterile field during the
procedure.

Contamination by Members
of the Operating Team

First, we must consider attire
worn by the members of the team.

orthotics and prosthetics

A cap must cover the hair com-
pletely. It prevents contamination
of the sterile field by hair. Shoes
should be clean and shoe covers
must be worn over shoes that are
not used exclusively in the opera-
ting suite. The operating suite is
composed of operating rooms and
doctors’ lounges, so shoes worn out
of this area must be covered by
overshoes before entering an op-
erating room. The same applies
to the scrub suit—it must only be
worn in the operating room—if
worn out of the operating suite it
must be changed before re-enter-
ing the operating room. A mask is
put on by all personnel prior to
entry into the room. It must cover
both nose and mouth and fit
snugly so that air is filtered
through it and does not escape
around the sides.

The operating team perform a
surgical scrub. This is the removal
of wvisiting “flora” and inhibits
growth of resident bacteria which
we all have on our hands and arms,
by mechanical washing and chem-
ical disinfection.

The solutions most commonly
used are:

Bridine which is a microbicidal
cleanser with the active ingredient
Povidone-iodine, 7.5¢.

Phisohex which contains 3¢
hexachlorophine, the optimum
amount of this powerful, long-last-
ing antiseptic agent removes vis-
iting bacteria or flora and inhibits
growth of host bacteria.

Surgical soap which has proven
to be very hard on the skin.

There are two accepted meth-
ods of timing the scrub. One
method is by counting the num-
ber of strokes to hands and arms.
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With Phisohex it is:

Strokes to

Skin Natls
Routinely (twice 9 15
daily or more
often)
Once daily 15 25
Infrequently 30 50

The second method is by timing
by the clock. With Bridine, 10
minutes for the initial scrub and
4 minutes in between cases. With
Phisohex, 6 to 8 minutes initial
scrub and two minutes between
cases.

On leaving the scrub sinks, the
hands must be kept above waist
level and away from the scrub
suit. The towel is picked up tak-
ing care not to drop any water
onto the sterile gown. Keeping
the towel away from the scrub
suit, the hands and arms are
dried using alternate corners of
the towel, starting with the hands
and finishing at the elbow.

To put on the gown one should
step far enough away from any
non-sterile areas to avoid acci-
dental contamination. The gown
is unfolded, taking care that the
hands do not touch the outside of
the gown and the arms inserted.
The circulating nurse will tie the
gown.

Immediately after gowning, the
gloves are put on. At St. Mi-
chael’s Hospital we prefer to use
the closed gown technique when
the tips of the fingers do not pro-
trude beyond the edge of the cuff
of the gown. (This method was
demonstrated to prosthetists on
the course and they all found it
very easy to do).
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Once gowned and gloved, per-
sonnel are considered ‘‘sterile”.
Gowns are considered sterile only
from waist to shoulder level in
front and the sleeves. It is impor-
tant that sterile persons keep
their hands in sight at or above
waist level. Hands are kept away
from the face and arms are never
folded as there is apt to be per-
spiration in the axillary region.
Sterile persons must not touch
their mask—if it requires adjust-
ment, it must be done by the cir-
culating nurse. When stating the
size of stump sock required, you
may point to it but you must not
touch the package itself. Avoid
leaning over non-sterile areas and
stay within the sterile area and
near the sterile tables if waiting
to apply the post-operative py-
lon. Do not wander into another
operating room to see what is
happening there.

The circulating nurse carries
out the same care in reverse. She
avoids touching sterile areas,
makes sure she does not stretch
over a sterile field and faces the
sterile setup when passing to pre-
vent the danger of brushing
against it and so contaminating
the setup.

Contamination from Arti-
cles in the Wound and
on the Sterile Setup

To avoid this contamination, all
articles used in an operation have
been previously sterilized. Steri-
lization may be accomplished by
means of heat, chemical disinfec-
tion, or gas sterilization.

Heat—Heat destroys bacteria
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by coagulating the protein in the
cell. This process is hastened by
the addition of moisture which
also causes the destruction of the
bacteria at a lower temperature.

Chemical  disinfection—There
are numerous solutions used for
chemical disinfection: Wescodyne,
Zephiran, etc.,, and the instru-
ments are soaked in it for the
prescribed length of time to en-
sure sterility. With Wescodyne
the soaking time is 20 minutes,
Chemical sterilization of instru-
ments is the least effective
method.

Gas sterilization—The gas used
for sterilization at St. Michael’s
Hospital is ethylene oxide. The
supplies for our prosthetists are
sterilized by this method, We
sterilize the stump socks, AK and
BK pads, and orthoflex.

In this process, air is withdrawn
from the sterilizers; then gas un-
der pressure enters. It is a 16-hour
cycle with 12 high-vacuum ex-
hausts. Heat is applied at 160°F
to hasten the sterilizing action.

The disadvantage in this method
is the 72-hour aeration period
necessary to allow dissipation of
residual gas after the final ad-
mittance of air at the end of the
cvcle which only partly creates
the load.

Contamination by Dust in
the Air

Air conditioning units may be a
source of bacteria which comes
through filters into the operating
room. There must be proper fil-
ters and these must be changed

orthotics and prosthet@s

frequently. Air pressure in oper-
ating rooms is greater than out-
side, so air is forced out of the
TOOMS.

The other source of dust is from
linen, so linen should be handled
carefully to avoid sending dust
into the air.

Contamination by Other
Personnel and Visitors
in the Operating Room

All visitors and ancillary staff
such as X-Ray technicians or
photographers must be properly
attired before entry into the
room. Visilors are restricted in
this area.

At St. Michael’'s Hospital we
set up a tray of sterile equipment
for the prosthetists before the
case commences., A mayo stand is
covered by a sterile mayo cover.
On it is placed a sterile tray and
large basin in which to soak
the orthoflex. We add a pair of
straight scissors and a scalpel
handle with a No. 22 blade. Rou-
tine supplies of lamb’s wool—AK
or BK pad according to the case—
and 2 orthoflex bandages are
placed beside the basin and one
drape. The set is then covered
with another drape.

At the end of surgery, soiled
drapes are removed and after
scrubbing, gowning and gloving
by the closed glove technique,
the prosthetists take the sterile
drawsheets off the tray and drape
the table again. They state the
size of stump sock required and
this is supplied. Sterile distilled
water is poured into the bowl.
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The adhesive spray is applied by
the circulating nurse. Aseptic
technique is maintained until the
orthoflex has been applied bear-
ing in mind the difficulties with a
short AK stump.

Once the orthoflex has been
applied the hardware is then

brought into the room and the
pylon completed.

It is hoped that the recommen-
dations that have been outlined
in this paper will help you in
acquiring aseptic technique and
reduce the danger of cross infec-
tion,
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Berry & Kohn: Introduction to Operating
Room Techniques, 3rd Edition (The
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REPORT”

Sixth Workshop Panel
on Upper-Extremity Pros-
thetic Components of the
Subcommittee on Design

and Development

October 21-23, 1968
Santa Monica, Calif.

Committee on Prosthetics Research and Development

The Sixth Workshop Panel
(Fig. 1) was convened at the Surf-
rider Inn at 8:30 a.m., Monday,
Oct. 21, 1968. A list of participants
is given in Attachment 1. The
three-day program was organized
to permit detailed examination of
seven externally powered elbow
systems during the first day and
for consideration of the items on

* Prepared for consideration by the
Committee on Prosthetics Research and
Development.
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the regular agenda (Attachment
2) during the succeeding two days.
As a result of recently accelerated
developments in externally pow-
ered devices, the Panel on Upper-
Extremity Prosthetic Components
was charged with expediting their
transition to evaluation.

EXTERNALLY POWERED
ELBOWS

The principal objectives of the
first day’s meeting were:
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1. To identify the common
and special features of each of
the seven elbows to be pre-
sented.

2. To evaluate current utility
for patients, requirements for
production, and compatibility
with current prosthetic tech-
niques.

3. To recommend to CPRD
the production and evaluation
of an adequate number of
models for further evaluation of
one or more elbows,

Preparations for the presenta-
tion of the seven elbow systems
had begun on Thursday, Oct. 17,
at the Prosthetics-Orthotics Edu-
cation Program, UCLA. On Thurs-
day and Friday, Oct. 17 and 18,
five above-elbow amputees in-
cluding a 13-vear-old girl were
fitted with the following ex-
ternally powered elbow systems:

a. AMBRL electric elbow

b. VAPC electric elbow

¢. Boston electric elbow

d. AIPR pneumatic elbow

e. Toronto electric elbow

Two other systems—the Gil-
matic electric elbow and the Ran-
cho Los Amigos electric elbow—
were fitted to other patients by
the respective developers,

Due to the extremely efficient
organization of the facilities and
to the good offices of Mr. Bernard
Strohm, this difficult and tedious
task was accomplished as planned.
Mr, Strohm and his entire staff,
in particular Mr. Maurice Le-
Blanc, are to be commended for
furnishing the support without
which a meeting of this type
would have been impossible.

According to plan, each devel
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oper presented his patient and dis-
cussed his powered elbow and
control system (Fig. 2). Each pre-
sentation included:

a. a statement by the de-
veloper on the design concept
of the elbow and its control sys-
tem,

b. a detailed description of
the sub-systems and compo-
nents of each elbow,

c. an analysis of the func-
tional features of the entire sys-
tem including items detailed in
Table 1,

d. statements by Mr. Thomas
Pirrello on the technical aspects
involved iIn installing each el-
bow system and in fitting and
harnessing patients, and

e. a standardized exercise
performed by a patient using
the powered elbow to grasp and
release objects in a two-dimen-
sional work space envelope.

Selection of ''Standards’’
for Comparison

In the absence of established
standards delineating desirable
features for externally powered
elbows, a set of “operating stand-
ards” based on two assumptions
was devised for the purposes of
this meeting.

The first assumption held that
a powered elbow should no: bhe
significantly larger, heavier, cost-
lier, more difficult to install or use,
and yet be functionally superior to
a mechanical elbow. Based on this
notion, certain standards were de-
vised using the physical and di-
mensional characteristics of the
Hosmer E-400 elbow as the arche-
type (Table 1).
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FIGURE 1.



The second basic assumption
held that it was difficult at the
present time to establish valid
tentative standards relating to

speed, maximum lift, resistance to
load, cycles per day, total life, or
noise. Nevertheless for purposes of
this meeting, the recommendations

FIGURE 2.
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Table 1—Some Characteristics of Seven Externally Powered Elbow Units

Standard AMBRL VAPC Boston occe! Gilmatic Rancho’ Py
A. Dimensions ) )
1. Width at axis, inside saddle 2% in.' 2% 2' 2% 2°ha 2V /e 3
2. Minimum distance—axis to
stump end 2 in'! 5V 2 1% 2% 2% 2V 2y,
3. Total length in full extension 3% in. 6" 3% 3% — P 3% —
4. Can regular turntable be
used? — No Yes No Yes Yes Yes No
5. Can regular forearm be used? — No Yes No Yes Yes No No
B. Weight
1. Elbow unit only 120z.! 15.6 8.2 3.7 10.5 13 18.5 12.5
2. All additional equipment
amputee must carry. 40 oz. 12.3 13.2 60 12.2 12 27 28
C. Range of Motion (Flexion-Ex-
tension) 10-135 deg.' 0-125 12-138 17-135 0-135 10-135 0-135 8-134
D. Speed
(Flexion)
1. Noload 2sec. 2.0 1.8 1.0 21 3.0 2.5 2.0
2. With11b.at 12 in. 2 sec. 2.6 1.9 1.0 4.3 3.0 3.5 23
E. Maximum Lift 100 in. b, 72 25 84 18 30 36 48
F. Resistance to Load-Flexion-Ex-
tension Plane 600 in, b, 192 360 — — 50 — —
G. Noise Level >68 db 64 73 65 62 79 60 63
H. Estimated Cost $60' $250 $150 $1000 $200-250  $150 $300" $335°
Notes

' Data taken from Hosmer E-400 Elbow

" Includes forearm
" Child Size

' Commercially available in 3 sizes

* Includes built-in charger

* All units except AIPR are powered electrically

" Includes all auxiliary equipment




of the First Workshop Panel on
Criteria for External Power (May
15-16, 1964,—Los Angeles, Calif.)
were used to compare the speed,
maximum active torque, and max-
imum resistance to load of each
system. No realistic data were
available upon which to base
standards relating to number of cy-
cles per day, total life, or noise
level. Since then, some data have
become available on the number
of cycles of elbow flexion/exten-
sion performed daily by above-
elbow amputees.

The mechanical and functional
characteristics of an elbow are not
the only criteria for judging its
value. In evaluating the potential
utility of an elbow it is important
to know whether its application
generates peripheral problems,
i.e., how readily a unit can be in-
tegrated into the existing technol-
ogy. We need to know if an elbow
can be installed in an existing
prosthesis as a replacement for the
mechanical elbow or whether a
new but reasonably conventional
type of prosthesis is required. This
type of information helps assess
the costs and prescription indica-
tions. If a new but exotic type of
prosthesis were required for an el-
bow, the present acceptability of
the svstems to prosthetists might
be limited. Problems related to
the special training of prosthetists
might develop. If the elbow con-
trol requirements were radically
different from conventional meth-
ods, retraining of amputees might
be required with perhaps some
limitation on the acceptability of
the item.
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Physical and Functional
Characteristics of Ex-
ternally Powered Elbows

All six of the electric elbows
were designed to operate on 12
volts in accordance with recom-
mendations set forth at an earlier
workshop conducted by CPRD.
Incorporation of any of the seven
elbows in an artificial arm system
does not interfere with control or
operation of the terminal device.

Each of the seven elbow sys-
tems is described below in terms
of the data (items A through H)
given in Table 1,

1. AMBRL Electric Elbow
(Fig. 3)

a. Size. This unit is slightly
wider and substantially longer
than the conventional Hosmer

E-400 elbow. Although only 1/8 in.
wider at its axis of rotation, due to
the placement of the motor and
drive system axially through the
turntable, the over-all length is
approximately 6% in. as against
3’/is in. for the conventional Hos-
mer elbow. The motor and the
drive system take up approxi-
mately 5% in. above the axis of
rotation thereby imposing a “lmi-
tation” on its application to AE
amputees with relatively long
stumps. Dr. Fred Leonard and his
group expressed the view that the
need for powered elbows only be-
comes significant at higher levels
of AE amputation and that there-
fore the length of the AMBRL el-
bow did not represent a realistic
limitation.
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AMBRL ELBOW

FIGURE 3.
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b. Weight. The elbow unit, to-
gether with its motor and gear
box, weighs 443 grams, or approx-
imately 15.5 oz., a figure in excess
of the weight of the standard Hos-
mer elbow at 10.4 oz. The switch
and battery pack weigh an addi-
tional 350 grams or approximately
12.3 oz. which is significantly be-
low the operating standard of 40
oz. for all accessory hardware.

c. Range. Although the unit is
rated as providing a range of 0 to
125 deg. of flexion (operating

standard 10 deg. to 135 deg., or a
total range of 125 deg.), the model
demonstrated provided a range of
115 deg.

d. Speed vs. Load. The AMBRL
unit is capable of rotating through
its entire range of flexion from a
full extension to full flexion within
2 sec. and in this respect it com-
plies with the operating standard
(2 sec.). Under a load of one lb. it
required 2.6 sec. to rotate from full
extension to full flexion. It was ca-
pable of lifting a maximum of 6 1b.
at 12 in. from the center of rota-
tion, i.e., 72 in. lb. of torque, a fig-
ure somewhat below the operating
standard of 100 in. Ib. According to
the developer, positioned at 90
deg. the elbow will resist a static
load of approximately 200 in. lb.
(operating standard 600 in. 1b.).

e. Life. Although no standards
have been established for the min-
imum number of cycles required
per day, or for the total life span
of electrical elbows, this unit was
considered by the panel to be ade-
quate in both respects. This judg-
ment is based on opinions of the
design and its components.

f. Noise. The unit was tested by

B8

the procedure outlined in Attach-
ment 3 at 64 db.

g. Applicability. Installation of
the AMBRL elbow does not inter-
fere with control of the terminal
device regardless of type or power
source. It requires no significant
changes in the design of a prosthe-
sis and its use does not interfere
with or cause the loss of other
functions. It does, however, re-
quire a new socket and is not de-
signed for replacement of conven-
tional elbows without replacement
of socket. The only auxiliary
equipment required is a conven-
tional battery charger. Patient
training and retraining require-
ments are minimal since the unit
can be operated by any of several
“pull” switches.

h. Special Features. This unit
features a convenient disconnect
to facilitate removal for repair or
adjustment, external adjustment
of the turntable friction, and a
“free swing” which allows the
forearm to be free to flex and ex-
tend, a feature considered desira-
ble especially during walking.

i. Cosmesis. Although a highly
subjective matter, this unit seems
entirely acceptable as regards ap-
pearance in relation to the conven-
tional Hosmer E-400,

j. Cost. Dr. Leonard estimated
that these units would cost ap-
proximately $250 each in lots of 50.

2. VAPC Electric
(Fig. 4)

a. Size. The VAPC elbow is es-
sentially the same size as the con-
ventional Hosmer E-400.

b. Weight. The elbow unit

Elbow
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VAPC ELBOW

FIGURE 4.

weighs 237.7 gms. or approxi-
mately 8 oz., two ounces less than
the Hosmer E-400 elbow. The bat-
tery, belt, and the operating
switch weigh 13.2 oz., a figure sig-
nificantly below the operating
standard of 40 oz.

c. Range. The unit produces a
flexion range from 10 deg. to 135
deg., meeting the operating stand-
ard. It is electrically blocked from
exceeding these limits and does not
waste power if activated in the end
positions.

d. Speed vs. Load. Unloaded,
the VAPC elbow rotates through
its entire flexion/extension range in
1.8 sec. With the standard load of
1 lb. in the terminal device, it tra-
versed the complete range in 1.9
sec., well within the operating

orthotics and prosthetics

standard of 2.0 sec. The unit lifted
a maximum load of 2.1 lb. placed
12 in. from the elbow center. This
function is well below the operat-
ing standard of 8.3 lb. at 12 in.
from the center of rotation. The
unit resists external loads of ap-
proximately 30 lb. before yielding.

e. Life. The unit has been cy-
cled for 25,000 cycles with no dis-
cernible wear. Although no stand-
ard has been established, 25,000
cycles are estimated as equivalent
roughly to 4-6 month’s use. The
unit provides over 250 cycles per
battery charge.

f. Noise. The unit was tested
and rated at 73 db.

g. Applicability. It requires no
changes in the present prosthesis
and minimal retraining of patients.
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The only auxiliary equipment re-
quired is a conventional battery
charger.

h. Special Features. The con-
trol switch is designed to employ a
very small range of the same con-
trol motion and shoulder flexion as
the conventional system.

i. Cosmesis. This unit does not
have a cosmetic cover at present.

j. Cost. The estimated cost of
the unit in lots of 50 is $150.

3. Boston Electric Elbow
(Fig. 5)

a. Size. The Boston elbow is
somewhat narrower (2% in, at the
elbow axis) than the conventional
Hosmer (2"/is in.). More space
than in the Hosmer is available
(1% in.) between the axis of rota-
tion and the point which a stump
might reach. In theory at least,
stumps of even greater length
could be accommodated. Its over-
all length at 3" in. is slightly
longer than the Hosmer at 3”/i; in.

b. Weight. At 924.5 grams, or
33.7 oz., the unit is heavier than
the Hosmer at 15.5 oz. The bat-
tery pack and electrode section
weigh a total of 1710 grams or ap-
proximately 60 oz. compared to
the operating standard of 40 oz.

c. Range. Although the rated
range of flexion/extension was from
0 to 135 deg., the range of the
model demonstrated was 118
deg. from 17 deg. to 135 deg.

d. Speed vs. Load. The “Boston
Arm” was capable of moving
through the full range of flexion/
extension in 1 sec., well under the
operating standard of 2 sec. More-
over, 1t moved through the same
range under a standard load of 1
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Ib. in exactly the same time, a
demonstration of the torque and
velocity feedback features inher-
ent in this unit. By means of semi-
conductor strain gauges, force along
the lead screw axis generates feed-
back signals. Differentiation of the
potentiometer output measuring
elbow angle provides velocity
feedback. The net effect is a con-
stant speed of elbow flexion re-
gardless of load within the limits of
the load-lifting capacity. This unit
produced a maximum lift of 7 lb.
at 12 in, from the center of rota-
tion or approximately 84 in. lb. Al-
though below the operating stand-
ard of 100 in. Ib., this elbow
was capable of generating higher
torques than any of the others
demonstrated. This unit was also
capable of resisting static loads up
to 50 lbs. 12 in. from the center of
rotation with the elbow positioned
at 90 deg. This is well below the
operating standard of 1440 in. lb.,
but it is equal to the requirement
for nonyielding elbows such as the
Hosmer unit with the lock engaged
(600 in. Ib.).

e. Life. The unit is designed to
operate over 500 cycles per bat-
tery charge, a figure deemed more
than adequate for a single day's
use. No figures were available as
to its total life.

f. Noise. Audio energy radiating
from the unit was measured at 65
db under the test conditions.

g. Applicability. Application of
this unit does not interfere with
the control or operation of the ter-
minal device. As an EMG-con-
trolled electric elbow system, the
only auxiliary equipment required
is a battery charger. An instru-
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FIGURE 5.

ment to sample EMG outputs in
order to determine optimum sites
for electrode placement was
deemed useful, although not ab-
solutely necessary.

Installation requires a new fore-
arm and a new socket. The unit
does not require major changes In
conventional prosthesis design.
The training of patients to actuate
the system by means of EMG sig-
nals is not significantly different
from conventional requirements.
The utilization of electrodes does
not entail the loss or diminution of
other functions. However, certain
motions of the stump, as for exam-
ple shoulder abduction, may be
restricted since they may cause in-
advertent operation.

The forearm as presently de-
signed is about 13 inches long. This
dimension is satisfactory only for
large persons and consideration
should be given to providing a
range of sizes.

h. Special Features. This unit
provides proportional control of
torque by means of internal veloc-
ity and force feedback loops, i.e.,
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the speed of elbow flexion remains
relatively constant and propor-
tional to the input EMG signal re-
gardless of the load being lifted-~
up to 7 lb. at the terminal device,
In the configuration demonstrated,
the battery pack makes sitting
awkward by reason of its bulk and
location.

i. Cosmesis. Installed in a fore-
arm and covered with an appro-
priate cosmetic cover, the unit is
reasonably acceptable in appear-
ance.

j. Cost. A very rough estimate
of the cost of this unit was given as
approximately $1000 each in lots
of 50,

4. AIPR Pneumatic Elbow
(Fig. 6)

a. Size. Designed originally as
one component of a completely
powered system, the AIPR elbow
is slightly wider and longer than
the Hosmer E-400 elbow. It is 1/16
in. wider at the axis, its over-all
length at 3'/s in. is approxi-
mately 15/16 in. longer. These di-
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FIGURE 6.

mensional differences are not func-
tionally significant but indicate
noninterchangeability with conven-
tional components.

b. Weight. At 356.4 gm., or 12.5
oz., this elbow is 2 oz. heavier
than the Hosmer. The twin can-
nister power pack and valve weigh
approximately 800 gm., or 28 oz., a
figure well within the 40 oz. speci-
fied for auxiliary equipment,

c. Range. The demonstrated
unit provided a range of flexion/
extension of 130 deg. adequately
meeting the standard.

d. Speed vs. Load. Unloaded,
the AIPR elbow flexes through its
complete range in 2 sec. Under a
standard load of 1 lb. it required
2.3 sec. to traverse the full flexion
range. It was capable of lifting a
maximum of 4 lb. at 12 in. from
the center of rotation (48 in. lbs.)
compared with the operating
standard of 100 in. lb. The unit
was capable of resisting approxi-
mately 25 Ib. placed 12 in. from
the center of rotation with elbow
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positioned at 90 deg. This is ap-
proximately half the specified
static resistance to load.

e. Life. The unit is adequate
with respect to number of cycles
per day and total life. This judg-
ment was based on the previous
experience with the unit of sev-
eral panel members.

f. Noise. The AIPR unit pro-
duces a “hissing” sound measured
at approximately 63 db.

g. Applicability. Installation re-
quires a new socket and new fore-
arm but does not require any
changes in the basic prosthesis de-
sign. Operation of the unit by pa-
tients does not entail training re-
quirements beyond those of a
conventional elbow. However, the
cannisters in the power pack are
charged by means of a special fill-
ing device. This operation requires
some training and attention to de-
tail. Utilization of this unit by pa-
tients does not affect other func-
tions. The auxiliary equipment
required for this system includes a
special filling device, bottled com-
pressed CO., and a weighing
device.

h. Special Features. Precise ap-
plication of force to the compo-
nents which valve CO. into the
actuators will permit a trained am-
putee to adjust the rate of gas
flow and hence the speed of flex-
ion-extension.

i. Cosmesis. The elbow itself is
adequately cosmetic in appearance.

j. Cost. The current cost of
these units is given as $150 for the
elbow in lots of 50, $55 for the
valves, and $90 for a dual storage
tank. The cost of the filling device
is estimated at $40. The total cost,
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therefore, is approximately $335
exclusive of the cost of the bottled
gas.

5. Ontario Crippled Chil-
dren’s Centre Elbow
(Fig. 7)

a. Size. The Ontario Crippled
Children’s Centre elbow is slightly
larger than the Hosmer child’s-
size elbow. It is interchangeable
with the Hosmer elbow and fore-
arm. No limitations are placed on

stump length which may be fitted
with the unit.

b. Weight. The unit weighs 10.5
oz., approximately the same as the
adult standard Hosmer E-400. The
Nicad power package weighs 12.2
oz., well below the operating
standard of 40 oz. for auxiliary
equipment.

¢. Range. The OCCC elbow unit
provides 125 deg. of flexion/exten-
sion ranging from 10 deg. to 135
deg.

d. Speed vs. Load. Without

FIGURE 7.
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FIGURE B.

load, the elbow rotates through
the full range of flexion in 2.1 sec.
When the standard operating load
was applied, flexion required 4.3
sec. or more than twice as long as
the operating standard, 2.0 sec.
The maximum lift to stall was 1.5
Ib. Though well below the oper-
ating standard for adults, as a

child’s elbow it may be adequate
in this respect.

e. Life. Models of this elbow
have been used by children at
OCCC. Although exact figures on
the number of cycles per day or on
total life are not available, these
factors have not been a problem
according to the developer.
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f. Noise. The OCCC elbow is
relatively quiet, being rated at 62
db. The use of a special low speed,
high torque motor has helped re-
duce the noise level.

g. Applicability. No changes in
conventional fabrication methods
are required to install the elbow.
The unit is interchangeable with
the Hosmer standard child’s el-
bow. A small Nicad battery
charger is required. The unit does
not affect terminal-device control
and only minimal retraining is
necessary.

h. Special Features. An overload
clutch is featured which yields un-
der load to prevent breakage.

i. Cosmesis. The unit is ade-
quately covered with a cosmetic
cover and appears similar to the
standard Hosmer unit.

j. Cost. The estimated cost of
the elbow in lots of 50 is between
$200 and $250, the most expensive
item being the special motor.

6. Gilmatic Electric Elbow
(Fig. 8)

a. Size. The Gilmatic elbow is
the same size as the Hosmer E-400
unit.

b. Weight. The elbow with its
internal charger weighs 13 oz.,
only 1 oz. over the 12-o0z. operat-
ing standard. The battery pack
weighs 8 oz., far below the operat-
ing standard of 40 oz.

c. Range. The wunit rotates
through a range of 125 deg., from
10 deg. to 135 deg.

d. Speed vs. Load. The Gilmatic
elbow required 3.0 sec. to position
or lift a standard test load. This is
significantly slower than the oper-
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ating standard of 2.0 sec. The max-
imum load lifted was 2.5 lbs., well
below the operating standard (8.3
lbs.) but not significantly different
from the other devices being
tested. It can sustain a static load
of 50 lIb. at 12 in. from the center
of rotation conforming to the re-
quirement of 600 in. lb.

e. Life. The number of cycles
per day provided was generally as-
sumed to be adequate on the basis
of the components used.

f. Noise. Tested by the standard
procedure, the unit was rated at
79 db.

g. Applicability. Application of
the Gilmatic electric elbow to a
prosthesis does not interfere with
the operation or control of the ter-
minal device. It requires minimal
retraining and no changes in the
prosthesis design. No auxiliary
equipment is needed; the battery
charger is incorporated in the unit.

h. Special Features. Although
not fully operable at the time of
the demonstration, the unit was
designed for control by means of
a switch actuated by a muscle
bulge.

i. Cosmesis. This unit does not
have a cosmetic cover.

j. Cost. The cost estimate in lots
of 50 is $150 per unit.

7. Rancho Los
Elbow (Fig. 9)

a. Size. The Rancho elbow is
built on a standard Hosmer frame
and is the same dimensionally ex-
cept for the motor extension into
the forearm. It is available in three
sizes.

b. Weight. The elbow in the

Amigos
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FIGURE 9.

adult size weighs 18.5 oz. with a
large part of the weight distal to
the elbow. The operating standard
is 12 oz. The battery package
weighs 27 oz., a figure within the
standard of 40 oz.

¢. Range. The range of elbow ro-
tation is 0 to 135 deg.

d. Speed vs. Load. The Rancho
elbow rotates through its entire
range in 2.5 sec. (.5 sec. slower than
the standard). It lifts the standard
lift load in 3.5 sec. (1.5 sec. slower
than the standard). The maximum
resistance to load has not been
tested.

e. Life. The unit is commercially
available and has apparently pro-
vided adequate daily and total-life
service.

f. Noise. The Rancho elbow was
rated at 60 db.

g. Applicability. Application of
the Rancho elbow requires no sig-
nificant alterations of either pros-
thesis design or fabrication meth-

ods. A number of special controls
including EMG are available from
the manufacturer. A battery
charger is the only auxiliary equip-
ment necessary. It does not inter-
fere with the terminal device
control.

h. Special Features. The unit is
commercially available in three
sizes.

i. Cosmesis. This unit has a par-
tial cosmetic cover which leaves
some working parts exposed.

j. Cost. In lots of 20 or more the
elbow costs $300, the battery pack
$40, the charger $12.50, and the
battery case $7.50. It is available
from Electric-Limb Corp., Holly-
wood, Calif.

DISCUSSION

In the absence of adequate
clinical feedback information it
was difficult for the panelists to
assess the various features of each
of the systems. Who, for example,
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could state with certainty at this
time that 2 ft. lb. or 10 ft. lb, is
a desirable maximum torque out-
put for an elbow? An elbow de-
livering 2 ft. lb. is principally a
positioning device that is capable
of lifting perhaps 90-95 per cent
of the objects normally handled
by a patient in daily living activ-
ities. An elbow delivering 10 ft.
lb. is a “live lifting” device with
perhaps far more specialized ap-
plication. Questions such as this
and also the guestion of the length
of AE stumps are best answered
by broad clinical experience. Yet
to obtain broad clinical experi-
ence powered elbows must be
fitted and therefore from those
available several should be se-
lected for early field testing.

The Panel was charged by the
chairman with the task of recom-
mending one or two elbows for
early trials. The fabrication and
delivery of the selected elbows to
clinics would be expedited in order
to initiate the feedback of clinical
information as rapidly as possible.
It was made clear to the Panel
that the recommendation of one
or more elbows in no way meant
that these elbows were, in the
opinion of the Panel, superior in
basic design, engineering, or po-
tential utility for patients to those
not recommended at this time.
Their recommendation would sim-
ply mean that of those elbows
demonstrated at this meeting, one
or more were, or with minor re-
design could be, minimally ade-
quate for use by patients at this
time. The developers of those
elbows not recommended for im-
mediate application are encour-
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aged to continue development,
particularly in the light of the in-
formation which hopefully will
be fed back shortly from the field
study. The bases for these recom-
mendations, therefore, include min-
imally acceptable functional ade-
quacy, low cost in order to provide
the maximum number of units
and the greatest amount of infor-
mation, most compatibility with
existing technology, minimum
training of prosthetists and ampu-
tees, and simplicity of manufac-
turing in small lots.

RECOMMENDATION

After extended discussion the
Panel recommended that a spon-
sor undertake to fund and super-
vise the fabrication of an equal
number of the Gilmatic Electric
Elbow and the AMBRL Electric
Elbow.

Although the AIPR Pneumatic
Elbow was found by the Panel to
be in a highly advanced state of
development it was not selected
because it is already being ob-
tained for a field study. Both
Rancho and the OCCC elbows
were presented in child sizes, a
special application which the
Panel agreed to defer for field ap-
plication. The VAPC elbow was
considered excessively noisy in the
configuration demonstrated, and
the Boston Arm was considered
too expensive to provide adequate
numbers of units for the intended
purposes.,

This recommendation is con-
tingent upon the presentation to
the Chairman of the Subcommit-
tee on Design and Development of
two fully operational systems of
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each of the two designs. When it
has been determined that these
models comply substantially with
the data on which the original
recommendation was based, ne-
gotiations for fabrication will be
undertaken.

STANDARDS

This meeting clearly brought
out the need for extensive con-
sideration of standards and speci-
fications for powered elbows as
well as for other powered com-
ponents. Time did not permit ade-
quate examination of -currently
available criteria and the “operat-
ing standards” established for
purposes of this meeting, The con-
sensus of the Panel, as judged by
the chairman, was that the oper-
ating standards used during the
meeting represented a reasonable
approach to the development of
valid criteria. The operating
standards include items relating
both to the physical and func-
etional characteristics of the el-
bows, and to the compatibility of
an elbow with conventional pros-
thetics technology and with the
prosthetics  skills of patients.
Several previously established
standards relating principally to
the size, weight, shape, and cost
of the conventional Hosmer E-400
elbow were employed. Also in-
cluded were arbitrarily deter-
mined standards relating to the
power feature of these elbows—
speed/load, relationships, maxi-
mum torque output, and control
methods.

In establishing tentative stand-
ards for powered elbows the need
must be recognized for at least

two sets of standards. One set re-
lates to a type of powered elbow
which is essentially a powered
analogue of the conventional
Hosmer elbow, offering only the
same functions performed perhaps
differently and better. The second
set of standards incorporating the
first set. should include other items
relating to the design and func-
tion of elbow mechanisms which
furnish functions beyond those of
the conventional elbow, i.e., ro-
tation in the transverse plane or
perhaps more sophisticated con-
trol elements. On the basis of
general experiences with conven-
tional elbows and the Panel dis-
cussions, the following are recom-
mended as tentative standards for
the design and the evaluation of
powered systems of the first order
discussed above.

Size

It is unnecessary to specify di-
mensionally the standard for size
because the dimensional aspects
of the elbow are only significant
in relation to cosmesis, length of
stump which can be accommo-
dated, and compatibility with
other conventional components of
prostheses. The cosmetic accepta-
bility of an elbow is more readily
controlled by criteria for compati-
bility with components proximal
and distal to it.

At the present time the poten-
tial value of externally powered
elbows over conventional elbows
is not conditioned on the level of
AE amputation. Therefore any
powered elbow which is poten-
tially superior to a conventional
elbow is applicable to any AE
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amputee. Because the type of
elbow referred to in these stand-
ards is designed principally to
reduce excursion requirements for
operating the elbow, and to elimi-
nate individual locking/unlocking
functions, compatibility with other
components is the only principal
physical criterion. The tentative
standard governing size therefore
can be stated as follows: the size
of the elbow should not limit its
application to any particular level
of AE amputee, and its dimen-
sions should be such that it read-
ily accepts and is readily accepted
by conventional AE forearm/
saddle assemblies and conven-
tional elbow turntables.

Weight

There seems to be no essential
reason why elbows of the type
being considered should not be
designed not to exceed 12 oz. in-
cluding all components contained
within the elbow unit and its cos-
metic cover. The weight of all
other components of the powered
elbow system should not exceed
24 oz. including power pack and
controls.

Range of Rotation

The position of maximum flexion
should not be less than 135 deg.
The total rotation range should
not be less than 125 deg. nor
should the elbow hyperextend
beyond 0 deg. of flexion.

Speed vs. Load

Standards for speed of elbow
rotation cannot be sensibly con-
sidered without also considering
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load factors. Experience to date
and current opinion are that opti-
mum control by a patient re-
quires that speed of elbow rota-
tion fall between 1 and 2 sec. At
speeds above 135 deg. per sec. it
is difficult to control elbow posi-
tion. At speeds below 135 deg.
per 2 sec., patients have to “wait”
for the forearm to come up.

Current experience and opinion
also indicate that ‘live-lifting”
more than 1 to 1% lb. by AE and
SD patients is extremely rare.
Prosthetic elbows are used princi-
pally as positioning devices and
for live-lifting only relatively
light loads. It was difficult for the
Panel to identify common objects
weighing in excess of 1'% Ib.
which amputees might normally
“live lift.” We may therefore ex-
press a useful standard:—powered
elbows should be capable of ro-
tating through 135 deg. with a
load of 1.0 1b. 12 in. from the
center of rotation within two sec.
In the unloaded condition the
speed of rotation should not ex-
ceed 135 deg. per sec. Minimum
torque output (live-lift) should
be 1.5 ft. Ib. No purpose is served
by specifying “maximum” torque
output.

Resistance to External Load

Powered elbows should main-
tain a position of flexion under
static loads of 25 ft. lb. without
damage.

Noise

On the basis of the noise levels
measured on the seven powered
elbow systems, subjective reac-
tions indicate that noise levels not
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exceeding 68 db are minimally
tolerable. Noise level should be
determined by the technique em-
ployed here and described in
Attachment 3.

Cycles per Charge

The only available data bear-
ing on the number of elbow fex-
ions normally performed by an
AE amputee are those recently
collected on a single highly active
patient using a conventional el-
bow. The data indicate that ap-
proximately 250 cycles is the
average daily use over a period of
a week ranging from a maximum
of 338 per day to 97 per day. In
view of the relationship between
cycles per charge and power
source, size and weight, an ade-
quate minimum standard would
be 300 cycles per charge.

Powered elbows should be
designed to give a minimum of
22 yr. of service during which a
total of 250,000 cycles are com-
pleted without requiring the re-
pair or replacement of major com-
ponents.

Cosmesis

The elbow should present a
clean, smooth exterior surface
without protrusions or exposed
moving parts. Its general shape
and dimensions should permit it
to be faired smoothly into the
socket.

Applicability

Since these tentative standards
relate to a powered elbow in-
tended for use in systems in which
the other components may be
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either conventionally or externally
powered, the compatibility of a
powered elbow with other con-
ventional prosthetic components
is significant. Although it is not
possible to specify all the ele-
ments of compatibility, this stand-
ard should indicate the desirabil-
ity of matching the powered elbow
to the other components of a con-
ventional prosthesis with respect
to color, fittings, and the like,

OTHER UPPER-EXTREM-
ITY COMPONENTS AND
TECHNIQUES (See At-
tachment 2)

The discussions of each item on
the regular agenda of the Panel
are reported below,

Group A

1. Gilmatic Electric Elbow
Lock (Fig. 10)

This device is a solenoid-oper-
ated electric-elbow lock installed
in a modified Hosmer E-400 el-
bow. It incorporates a power-con-
serving switch which keeps the
solenoid inactive except while
locking or unlocking. This model
is slightly different than the one
submitted at the last Panel meet-
ing in that the control is effected
by a “pad”-type of switch con-
sisting of two contact plates held
apart by a sheet of plastic foam.
The switch is mounted in the
socket and activated by bulging
residual muscles. An evaluation
conducted by VAPC indicated far
less  displacement, over-shoot,
and “body english” when com-
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FIGURE 10.

pared to the conventional method
of locking the elbow.

It was the feeling of the Panel
that the device offers an improve-
ment over the conventional sys-
tems. It was recommended that
twelve models, 6 for adults and
6 for children, be fabricated for
testing on amputees. Mr. Leavy
expressed interest in manufac-
turing these prototype models. In
the interim Gilmatic will make
available one unit to Mr. Chester
Nelson for clinical trial.

2. VAPC Direct Forming of
Upper-Extremity Sockets
(Fig. 11)

Mr. Dolan reported that NYU
had completed a preliminary eval-
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uation in which three subjects for
periods varying from two to four
months wore sockets of synthetic
balata (Polysar X414) formed
directly over the stump.

All three experimental pros-
theses were considerably heavier
than the conventional prostheses;
however, none of the subjects
commented negatively regarding
the weight. In two cases, cosmetic
finishing was considered to be un-
satisfactory; irregularities in the
foam showed through the vinyl
cosmetic cover and the foam col-
lapsed proximal to the wrist
fitting. NYU had suggested the
use of a more opaque cover and a
somewhat denser foam mixture.

After five weeks of use, one
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FIGURE 11.

subject experienced socket dis-
comfort and skin irritation from
the embossed ridges caused by
the stockinet on the inner surface
of the socket. The other two sub-
jects reported that they pre-
ferred the synthetic rubber socket
to their previously worm prosthe-
sis.

As a result of these findings,
several changes have been made
in the technique to reduce weight,
and to improve fit and cosmetic
appearance.

Several fittings using the re-
vised technique are now in prog-
ress at NYU.

3. Rimjet Turntable

12)

This body-powered humeral ro-
tator, designed by Mr. J. Ivko, a
bilateral amputee, consists of two
disks, the lower of which rotates
with the elbow and forearm. Ro-

(Fig.

102

tation is adjustable through a
range of approximately 180 deg.
A spring-loaded plunger locks the
unit in any of seven positions.
The humeral rotator is normally
controlled by the same body
motions which lock and unlock
the elbow.

VAPC undertook to fit a suit-
able patient with this device. Due
to its weight and special harness-
ing requirements, and the small
number of appropriate patients
available, no fittings had been
completed. The assistance of Mr.
Titus of Duke University was
requested in an effort to fit a suit-
able patient. Mr. Titus reported
that none has been located to
date. The Panel felt that the
device at 12.6 oz. was rather
heavy, and should be fabricated of
aluminum for test purposes. Mr.
Ivko, the developer, believes that
the substantial weight of the de-
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vice is a functional aid. Mr. Leavy
has been in contact with Mr.
Ivko to discuss the possibilities of
manufacturing the device.

Group B

1. CAPP Mark
Passive Hook

This device is constructed of
Delrin with the thumb fabricated
of Lexan and covered with surgi-
cal tubing. The palmar pad is
made of neoprene crepe. A num-
ber of these hooks have been
fabricated for clinical tests at
child amputee clinics. This item
will be referred to the Sub-com-
mittee on Evaluation and no
longer carried on this agenda.

2. Gilmatic Combined-Mo-
tion Adjustable Screw

IV Infant

Activator for Shoulder-
Disarticulation Prosthe-
sis
Mr. Motis stated that develop-
ment of this device is at the bread-
board stage. Several design
changes are required to put it into
working order. Mr. Motis was en-

couraged to continue develop-
ment.
3. Gilmatic Extendo-Flex

with either External
Axial Control

Mr. Motis demonstrated two
models at a previous meeting,
One was designed for axial cable
control and the other for external
control. Models of each unit will
be made available for limited
clinical trials. Mr. Muilenburg
requested one unit for trial in his

or

RIMJET TURNTABLE

FIGURE 12.
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Dorrance - AMBRL
Haond

FIGURE 13.

area. Mr. Chester Nelson will
also fit a patient with the device.

4. AMBRL Electric Elbow

(Discussed in Elbow
section)
5 AMBRL Piezo-Electric

Hand (Fig. 13)

A pre-production model of this
hand was demonstrated by Mr.
Brown of the D. W. Dorrance Co.
It incorporates the slippage-detec-
tion system (piezo-electric crystal)
developed at AMBRIL.. The hand
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mechanism and servomotor are
self-contained within the skeleton-
type hand frame and the ex-
terior 1s resilient foam plastic.
Batteries and electronic com-
ponents are packaged m a cylin-
der one and one quarter inches
in diameter by four inches long.
It weighs approximately 11 oz.
The hand provides pinch forces
of 1 to 12 lbs. as required. AMBRL
will test and evaluate this model
to determine its compliance with
existing AMBRL standards and
specifications.
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6. Toilet
(Fig. 14)

Dr. Peizer reported the experi-
ence of a bilateral SD amputee
using the American Bidet in his
home. After 4-months’ use the
patient expressed highly positive
reactions. The device was reliable,
efficient, and easily operated. He
no longer needed the assistance
of family members for toilet care.
The Panel felt that this device,
despite its initial cost of $250,
represented an adequate solution
to this problem in the home.

The device is available from
WORLD INDUSTRIES, INC.,
2 Division St., Somerville, N. J.
08876.

The value of portable devices
for this purpose was discussed but
the consensus was that toilet care
for high level bilateral amputees
remains a problem.

7. AIPR Wrist-Flexion and
Rotation Unit (Fig. 15)

Care Devices

FIGURE 14,

orthotics and prosthetics

FIGURE 15

Dr. Kiessling demonstrated a
device that provides up to 25 deg.
of voluntary flexion of the wrist
with passive pronation and supi-
nation. The device will be availa-
ble in nine different lengths rang-
ing from child to adult sizes.
These units are part of the AIPR
system and will be evaluated in a
field study.

8. Northwestern  Univer-
sity Power Assist
Mr. Grahn reported that this
previously demonstrated device
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has been successfully used during
the past 26 months by three am-
putees, one a forequarter. A
fourth unit will be fabricated for
use with the NU wrist rotator and
electric hand to be controlled by
a seven-mode controller.

9. AIPR Phase Shift Con-
trol

Dr. Kiessling described a control
system permitting the patient to
shift from one to another opera-
tional mode. A phase channel
distributor permits selection of a
mode of operation in which avail-
able body-control motions would
activate servos to flex the elbow,
rotate the wrist, and operate the
terminal device. Voluntarily se-
lecting a second mode will permit

FIGURE 16.
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the same body-control motions to
activate servos for other functions,
for example, combining elbow flex-
ion, humeral rotation, and wrist
flexion. Two prototypes will be
used in an upcoming field study
program of the AIPR components.

10. CAPP Activated Ter-
minal Device

Mr. Sumida described this de-
vice as similar to the Mark IV in-
fant hook described above except
for the thumb which is fabricated
of 24ST aluminum instead of
Lexan. Several units have been
fabricated for evaluation at child
amputee clinics. This item has
been referred to the Subcommit-
tee on Evaluation.

11. CAPP Constant-Fric-
tion Wrist Unit

Made of Delrin with a stainless-
steel face plate, several units
have been fabricated for evalua-
tion. This item has been referred
to the Sub-committee on Evalua-
tion.

12. Dorrance Size 1 Me-
chanical Hand (Fig. 16)

Developed for children, the
hand provides prehension forces
of about two pounds with a pull
of approximately five pounds.
The over-all weight including the
cosmetic glove is about six ounces.
The hand has been successfully
fitted in sufficient numbers to
warrant reference to the Sub-
committee on FKEvaluation. This
hand is commercially available
from the D. W. Dorrance Com-
pany at a price of $125 each.
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13. Gilmatic Electric Pow-
ered Elbow (Described
in EIbow section)

14. Gilmatic Multiple-
Contact Switch

Mr. Motis described a design
concept for a switch located in the
AE socket which will provide up
to six contacts for electrical con-
trol of various prosthetic compo-
nenis. The contact switch is
actuated by residual muscle bulg-
ing. The Panel encouraged Mr,
Motis to continue his develop-
ment efforts.

15. NU Three-Mode Myo-
Electric Controller

Mr. Grahn described Dr.
Childress’ development of a three-
mode controller which may be
operated in several ways. In its
present form, a light muscle con-
traction tums a switch on, a
moderate contraction turns it off,

orthotics and prosthetics

FIGURE 17.

and a heavy contraction produces
the second mode which is pro-
portional to the strength of con-
traction above a fixed level. The
device is off when there is no
contraction. This is actually a
four-level unit with three operat-
ing modes. A prototype device
with textured stainless steel elec-
trodes is In process of being fitted
to an amputee subject.

16. NU Multiple
tional Controller

This unit makes use of two con-
trol sites with three-mode con-
trollers at each site. This theoreti-
cally makes it possible to generate
nine control modes but so far only
seven modes have been obtained,
making it possible to control
three functions from two elec-
trode sites. This is a considerable
improvement over the conven-
tional myo-electric systems which
use two sites for only one function.
It is hoped that this unit will lead

Func-
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FIGURE 18.

to a powered arm with the func-
tions of prehension, supination-
pronation, and elbow flexion-ex-
tension controlled by two muscle
groups (e.g., biceps and triceps).
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17. NU Powered Wrist
Rotator (Fig. 17)

Mr. Grahn described a wrist

rotation unit

which utilizes a
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harmonic drive for power trans-
mission. Maximum output is 36
RPM at zero torque and the stall
torque is 215 in. oz. Two units are
being installed in forearms for
evaluation on amputees. A third
unit is being constructed utilizing
a frameless direct-current torque
motor with a relatively large axial
hole through the rotor. This will
allow it to be used with a center
controlled hook or an electrical
hand with integral or remotely
(proximally) mounted motor.

18. Endoskeletal Upper-
Extremity  Prosthesis
(Fig. 18}

Mr. LeBlanc of UCLA showed
a motion picture of the endoskele-
tal arm whose rigid structure and
controls are inside a soft covering.
The purpose of this design is to
provide better cosmesis as a result
of greater freedom in the shaping
and resiliency of the covering and
by use of internal controls. A BE
and an AE prototype are being
fabricated consisting of polyester
sockets, nylon tubing, Teflon
bearing surfaces and braided
Dacron cabling. The prototypes
are operated by standard BE and
AE shoulder harnesses,

Group C

1. Rehabilitation Institute
of Montreal Myo-Elec-
tric Control (to be dis-

cussed at next meet-
ing)

2. University of New
Brunswick  Myo-Elec-

orthotics and prosthetics

tric Control (to be dis-
cussed at next meet-
ing)

3. Viennatone Myo-Elec-
tric Control (to be dis-
cussed at next meet-

ing)

4. ILN.Al.L. Myo-Electric
Control (italy) (to be
discussed at next
meeting)

5. VAPC Humeral Rotator
{Fig. 19)

Dr. Peizer reported experiences
with a laboratory model of a “hu-
meral rotator.” Rotation is con-
trolled by means of two double-
throw shear switches which are
built into the wall of the socket
and remain in contact with the
stump. The two switches control
an “and’ circuit, that is, when the
stump is rotated axially, both
switches must be activated in the
direction of rotation to activate
the elbow. This reduces the
chance of accidental activation
due to any motion of the stump
other than rotation in the trans-
verse plane. Twenty-seven re-
chargeable double-plate nickel-
cadmium batteries provide operat-
ing power to a miniature electric
motor that rotates the elbow turn-
table, The unit can also be manu-
ally rotated. The rotator is at-
tached to the socket in the
standard manner with a knurled
laminating ring.

Although the unit functioned
adequately in initial tests, con-
trol by means of the shear
switches was inadequate. A new
control switch similar to the one
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FIGURE 19.

used for the VAPC
being fabricated.

elbow is

6. AMBRL Sequencing and
Positioning Switches
(Fig. 20)

Mr. Salisbury and Mr. Colman
110

demonstrated a variety of switches
for control of external power.
Included were harness-controlled
three-level switches, two-level se-
quencing switches, a three-level
strain gauge switch with sequenc-
ing at the two active levels, a
stump-operated, 8-position  joy
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stick, a three-level muscle bulge
switch, and a three-level miniature
switch utilizing a transistor bridge.

Interest was expressed in the
switch demonstration model as a
training aid and for selecting the
optimum control switch for a
given patient.

7. AMBRL Myo-Sonic
Control System (Fig. 21)

Mr. Salisbury presented a con-
trol system which utilizes a three-
level switch for control of the dur-
ation and direction of prosthetic
or orthotic functions. The desired
function is selected by voice com-
mand, a concept demonstrated by
means of an AE prosthesis. English
names for the voice command
(hand, elbow) and a three-level

muscle bulge were used. One
advantage of the system is that
the addition of more functions
would not require the use of more
control sources on the amputee
but only the addition of more
electronic components and more
command words. It is anticipated
that this control approach would
offer the bilateral amputee or
quadriplegic patient greater func-
tional regain than 1is available
with the present control system.

8. UCLA Biotechnology
Laboratory

Dr. Lyman and his three asso-
ciates, Dr. Horst Arp, Mr. Amos
Freedy, and Mr. Jack Aldrich,
reported on their work in the field
of fluidic control systems, arm

FIGURE 20.

orthotics and prosthetics
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FIGURE 21,

motion simulators, and control
signal conditioning. Dr. Arp dis-
cussed the feasibility of several
actuation systems and related con-
trol circuitry problems.
Supplementary to the current
investigation of suitable electronic
circuits, a pneumatic control sys-
tem utilizing fluidic devices was
designed. The control concept was
originally based on the principle
of a position-feedback servo-mech-
anism. However, due to the un-
availability of appropriate light-
weight pneumatic feedback trans-
ducers, and in order to prevent
oscillatory actuation, the principle
was changed to open-loop opera-
tion. This is an approach which
necessitates signal differentiation
to achieve proportional operation
of a displacement-type actuator.
Furthermore, because of the un-

112

availability of proportional acting
interface devices which would
raise the control signals’ pressure
level as required for actuation,
switched wvalves had to be em-
ployed. Therefore, to maintain di-
rect controllability through force-
proportional signals, a fluidic
signal detection and amplitude-
conversion circuit was designed. A
simple actuator system attached to
the shoulder joint of an AIPR arm,
and a newly developed pneu-
matic force-to-pressure transducer
complete the test system, thus
providing a concept for controlling
movements of one degree of free-
dom.

This basic movement control
unit in turn is intended to be-
come a portion of a movement
pattern generating system whose
logic description also has been
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developed. The movement co-
ordination system is to be oper-
ated through two transducers and
provides for an automatic control
signal subsequence for the task of
arm lifting; it allows for inde-
pendent corrections of direction or
distance, respectively, and it in-
hibits opposing signals auto-
matically. Further development
of this concept in order to control
and coordinate movements of
more than two degrees of freedom
is intended after experimental
studies on the performance of the
system so far devised have been
made. Simultaneously, an investi-
gation of the feasibility for utiliz-
ing stepping (motor) devices to
improve the positioning accuracy
and the “hold” function of the
actuators has been undertaken.

An attempt is being made to
ease the decision load of a patient
as he handles prosthetic devices
or a human operator handling
manipulative devices. The ap-
proach is called semi-autonomous
remote manipulation and it refers
to a feasibility study into a con-
trol concept of systematically re-
ducing the number of control de-
cisions required of the operator
(or patient wearing a powered
prosthesis) through an adaptive
aiding system. The aiding system’s
function will be to respond to both
the operator’s skills as he handles
the manipulative device over a
learning period and to information
about the environment such as
blocking obstacles, etc. It is ex-
pected that through the estab-
lishment of favored paths of move-
ment and the sharing of the deci-
sion load between the man and

orthotics and prosthetics

the device the control assist can
be optimized.

To support the establishment of
mathematical models to simulate
arm motions, a series of data-
acquisition experiments has been
conducted to study arm motions of
four degrees of freedom. The ex-
periments were carried out with
the cooperation of the Rancho Los
Amigos Hospital, utilizing their
special orthosis that permits
movements through six degrees
of freedom. Evaluation of the ex-
periments is in progress and the
first results indicate that specific
attention has to be paid to the
time relations between arm mo-
tions according to different de-
grees of freedom. It is expected
that a careful evaluation of the
test data will provide an idea
about the interaction of ballistic
and  proportionally  controlled
motion phases as observed for
target approach tasks. This in
turn will determine the feasibility
of corresponding control systems
to operate powered prosthetic or
manipulative devices.

An experimental study is in
progress to compare various signal
sources as to their suitability for
generating appropriate control in-
formation. Two transducers and
three types of control signals are
being studied: 1) An EMG mean-
frequency system, 2) an average
EMG power-level detector, and
3) an electromechanical strain
gauge transducer which is acti-
vated by muscle displacement
and force. The experimental ap-
paratus has been designed and is
being constructed. Preliminary
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experimental will

shortly.

9. Moss “"Multiple-Axis My-
oelectric Control”

Mr. Roy Wirta presented a
motion picture and discussed the
development of myoelectric con-
trol system for multiple-axis pros-
theses. The objective is to develop
a suitable control for positioning
and orienting the terminal device
in a reliable, natural manner
requiring the least amount of con-
scious effort. Pattern recognition
techniques are used to discrimi-
nate activities of muscles in the
back, chest and shoulder for pro-
viding simultaneous control of
elbow flexion and extension, and
of humeral and forearm rotation.

The engineering model shown
was highly versatile and will serve
as a test bed to determine opera-
tional characteristics under vary-
ing conditions of use by an AE
amputee.

Plans for future activities on
this project include the systematic
resolution of the present problems

runs begin

and the application to the
severely  handicapped  upper-
extremity amputee.

SUMMARY

Twenty-six of thirty items on
the agenda were discussed, three
in Group A, eighteen in Group B
and five in Group C. Four items
in Group B-1, 10, 11, and 12 were
referred to the Subcommittee on
Evaluation. Items 4 and 13, ex-
ternally powered elbows regularly
carried on the agenda, were dis-
cussed on the first day of the
meeting. Items 1, 2, 3, and 4 in
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Group C were not covered because
they will be discussed at the pro-
posed meeting on powered termi-

nal devices.

Several participants undertook
specific tasks in support of other

developers:

A. Mr. Motis will make avail-
able for study one Gilmatic Elec-
tric Elbow Lock to Mr. Chester
Nelson (Group A, item 1).

B. Messrs.

Muilenburg and

Nelson will fit the Gilmatic Ex-
tendo-Flex unit to patients in
limited clinical trials (Group B,

item 3).

The meeting was adjourned at
3:00 p.m. on Wednesday, October

23, 1968.
Feb. 21, 1969
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Measurement of Noise Lev-
efs of Prosthetic Devices

It is suggested that since various
motor-driven prosthetic devices do
create certain noise levels a uni-
form method for describing this
noise level should be outlined. It
is apparent that descriptions such

as ‘“‘sounds quieter than...)”
“isn’t as noisy as...,” etc., are
entirely subjective, unspecific,

and impossible to quantify.

Therefore, it is suggested that
a standard procedure for meas-
uring noise levels be established.
Two suggested procedures are
outlined below:

1. Quick look procedure: Using
a sound level meter (calibrated
with A, B, and C scales) the pros-
thetic device will be placed 1
meter from the face of the micro-
phone. Using a slow scale (slow
meter deflection, rms type averag-
ing) output measurements will be
obtained on the “A)” “B,” and
“C” scales. These measurements
are in db SPL.

2. Detailed procedure: Using a
level recorder, sound level meter
(or spectrometer) with condenser
microphone,
time (a time of 1 minute should be
sufficient) will be obtained for each

measurements over
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device for the “A,” “B,” and
“C” scales and at one other oc-
tave band (such as 2000 hertz at
which man’s hearing is quite sensi-
tive). The purpose of making
measurements over time is that it
is apparent that various devices
vary in intensity depending on
whether the task is to raise, lower,
or keep stable the prosthetic de-
vice. By using a time-intensity
scale differences over time will be
obtained. Again, measurements
should be obtained in rms, but in
this instance either the fast or
slow scales may be used. Probably,
it would also be wise to use over-
all intensity, but one of the above
“A B, or “C” scales will be
close (because of its built-in
weighing network) to a ‘“noisiness”
classification. If possible, a sepa-
rate reading should be obtained
using a frequency analyzer and
level recorder to record differences
in frequency bands over time to
demonstrate at which frequency
the maximum intensity appears.
(If, for example, one instrument
has its greatest output at 10,000
hertz where man’s hearing is not
so sensitive, it would probably
appear to be less noisy than one
at which the maximum intensity
reading was obtained at 1,000
hertz.)
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AGENDA

Sixth Workshop Panel on Upper-Extremity Prosthetic
Components
Subcommittee on Design and Development
Committee on Prosthetics Research and Development

October 21-23, 1968

Santa Monica, California

Welcome and (General Discussion Chairman: Edward
Peizer
. Topics
Group A

The following represent completed devices or prototype models which
have undergone preliminary evaluation. Discussion to determine disposition
is indicated.

1. Gilmatic Electric Elbow Lock Gilbert Motis
2. VAPC Direct Forming of Upper-Extremity Clyde Dolan
Sockets
3. Rimjet Turntable Thomas Pirrello
Group B

New designs including “‘breadboard” or developmental models of compo-
nents or complete systems.
1. CAPP Mark IV Infant Passive Hook Carl Sumida
2. Gilmatic Combined-Motion Adjustable Screw
Activator for Shoulder-Disarticulation Pros-

thesis Gilbert Motis
3. Gilmatic Extendo-Flex with either External
or Axial Control Gilbert Motis
4. AMBRL Electric Elbow Fred Leonard
5. AMBRL Piezo-Electric Hand Fred Leonard
6. Toilet Care Devices Edward Peizer
7. AIPR Wrist-Flexion and Rotation Unit Edward Kiessling
8. Northwestern University Power Assist Edward Grahn
9. AIPR Phase Shift Control Edward Kiessling
10. CAPP Activated Terminal Device Carl Sumida
11. CAPP Constant-Friction Wrist Unit Carl Sumida
12. Dorrance Size 1 Mechanical Hand Jerry Leavy
13. Gilmatic Electric Powered Elbow Gilbert Motis
14. Gilmatic Multiple-Contact Switch Gilbert Motis
15. NU Three-Mode Myo-Electric Controller Edward Grahn
16. NU Multiple Functional Controller Edward Grahn
17. NU Powered Wrist Rotator Edward Grahn
g&. En%oskeletal Upper-Extremity Prosthesis Maurice LeBlanc
roup

Included are myo-electric and electric control systems for operation of
various components. (Discussion of applications is indicated.)
1. Rehabilitation Institute of Montreal

Myo-Electric Control Edward Peizer
2. University of New Brunswick

Myo-Electric Control Edward Peizer
3. Viennatone Myo-Electric Control Edward Peizer
4. ILN.A.LLL. Myo-Electric Control (Italy) Edward Peizer
5. VAPC Humeral Rotator Edward Peizer
6. AMBRL Sequencing and Positioning Switches Lloyd Salisbury

Albert B. Colman
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7. AMBRL Myo-Sonic Control System Lloyd Salisbury

8. UCLA Biotechnology Laboratory John Lyman
9. Moss “Multiple-Axis Myo-Electric Control” Roy Wirta
Group D

Items in this group are suggested areas for feasibility studies, problem
analyses, and design requirements,
1. External Power Applications, Components and
Systems
2. Control Sites for Externally Powered Compo-
nents
3. Terminal-Device Design and Specifications
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the U.S. Mfg. (2L-105)
Conventional A/K Knee Shin

I NEW IMPROVEMENTS in

For many years, it has been the policy of
U.S. Mifg. Co. to continually improve

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

1

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

2

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

3

New light weight
precision die
cast back stop.

4

Side straps
machine riveted
into shin,

...... Sold on prescription
Knee Width . Calf Circumference
w 11' "

(5
UNITED STATES MANUFACTURING CO.
P.0. Box 110, 623 South Central Avenue, Glendale, California 91209, U.S.A.
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ORTHOTICS AND PROSTHETICS
INVITES THE SUBMISSION OF ALL ARTICLES AND MANUSCRIPTS
WHICH CONTRIBUTE TO ORTHOTIC AND
PROSTHETIC PRACTICE, RESEARCH, AND
EDUCATION

All submitted manuscripts should in¢lude:

1

2

onhWN =

NoopwN =

. THE ORIGINAL MANUSCRIPT AND TWO COPIES. If possible. the duplicate manuscripts should

be complete with illustrations to facilitate review and approval.
BIBLIOGRAPHY. This should be arranged alphabeticallty and cover only references made in the
body of the 1ext

. LEGENDS. List all illustration legends in order. and number to agree with illustrations,

ILLUSTRATIONS. Provide any or all of the following:
a. Black and white glossy prints
b. Original drawings or charts
Do not submit:
a. Slides (colored or black & white}
b. Photocopies

PREPARATION OF MANUSCRIPT

Manuscripts must be TYPEWRITTEN, DOUBLE-SPACED and have WIDE MARGINS.
Indicate FOOTNOTES by means of standard symbols (*).
Indicate BIBLIOGRAPHICAL REFERENCES by means of Arabic numerals in parentheses (6)

. Write out numbers less than ten
. Do not number subheadings

Use the word “Figure” abbreviated to indicate references to illustrations in the text { as
shown in Fig. 14}

PREPARATION OF ILLUSTRATIONS

Number all illustrations

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

Write author's name on the back of each illustration,

Do not mount prints except with rubber cement.

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

NOTES:

—Manuscripts are accepted for exclusive publication in ORTHOTICS AND PROSTHETICS

—Articles and illustrations accepted for publication become the property of ORTHOTICS AND
PROSTHETICS.

—Rejected manuscripts will be returned within 60 days

—Publication of articles does not constitute endorsement of opinions and technigues.

—All materials published are copyrighted by the American Orthotic and Prosthetic Association

—Permission to reprint is usually granted provided that appropriate credits are given
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NOW its

Hﬂ Sme ]' DUPACO HERMES'

That's the new trade name
for the long familiar Hy-
draulic Swing Phase Control
Unit for AK amputees. This
is the unit that assures full

freedom of action for work
or play, with a minimum of
effort. For women, it per-
mits the prosthetist to

Hasmer-Dupaco Hehﬁés va
* draulic Swing Phase Control
Unit, and Ohio Willow Wood -
. proportioned wood. setup_
sculpture for the morale-
lifting cosmetic look of trim
limbs and slim ankles to
match the remaining limb.

Availahle for immediate delivery!
Also in knee disarticulation units.

Hosmer, Inc.

Campbell, California 95008 408/379-5151
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Spinal appliances are our only
product. They're sold only through
ethical dispensing orthotists. So

we try to make each of our collars and
braces the best of its kind — like
our new Two-Post Cervical Brace —
for maximum aceeptance by your
doctors and patients. And we
back them up with service to you.
Service like 24-hour delivery of
prescription braces anywhere
in the country. Plus a priee
structure that can make
our service your most
profitable way to fill spinal
appliance prescriptions.
For more information,
write P. O. Box 1299,
Winter Park, Florida 32789,




Sabci
Mmakes it
childs play

The new Sabel line of
night splints features
a clamp type with a
protractor for settings to
the exact degree.
Especially helpful for
mothers resetting, after
removing the bar for
diaper changing. Clamps
to any sole thickness.
Longer threaded bolts
eliminate thread stripping.
Plus, a rivet-on or reusable
plate that's neither left,
nor right, easier and
quicker to attach, also
featuring the embossed
protractor for exact settings.
So, brace up!
With Sabel’s of course.

SABEL'S
BASIC SHOES

Sabel Division: R. J. Potvin Shoe Co,
Brockton, Mass. 02402 .
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-
?eclam. ADJUSTABLE e’
HYPEREXTENSION BRACE

® Quick release, snap-
out attachment

e Adjustable, self align-
ing posterior pad

® Rotating adjustment
for sternal and pubic

pads

® Vertical and horizon-
ta! sliding adjust-
ments

¢ Bi-lateral worm gear
traction bands

¢ Plastic water resist-
ant pad covers

¢ Constructed of 24 ST
aluminum

1776 South Woodward ¢ Rirmingham. Michiean

MANUFACTURERS OF PRECISION-MADE BRACE PARTS
UiECKER ORTHOPEDIC APPLIANCE COMPANY

24 Hour Service

>

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

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

PRENYL® VELCRO®

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

distributed to the
Orthopedic and Prosthetic Professions

by

L Laufer & Co.

50 West 29th Street * New York |, N. Y.
\ .
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MADE TO ORDER

Special Orthopedic Shoes
ANY TYPE — ANY STYLE

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

WE SPECIALIZE IN EXTREME CASES.

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

ROBERT O. PORZELT

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

mGuarDIANCI® GRUTCH-EZE

The Prime Source
for Finest Quality
Crutch Accessories

CRUTCH CUSHIONS—Exc|u-
sive construction assures
long life and absolute crutch
comfort.

HAND GRIPS—Provides soft,
sturdy grip while alleviating
blisters, cramps and wrist |
tension. 'j
SAFE-T-GRIPS — Provides [
safe, skid-proof traction |
under the most difficult |
conditions.

THE MOST EXTENSIVE . LINE OF QUALITY
CRUTCH ACCESSORIES AVAILABLE.

Catalog available :

on request
GUARDIAN PRODUCTS |
COMPANY, INC. i

8277 Lankershim Boulevard
North Hollywood, Calif. 91609 ¢

s SRR S
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PARTS FOR RUBBER ANKLE ASSEMBLY
% ~—%_ —cable Nuts §2lhe

—a—t.—— Leather washers

Plll!iu shank base FI1TA
Right or Left
Slzes
6-7
8-9

12-13
.lnklea l}f}.bh.
"-g2Lln
dofER
l\:l'bbtr l.nkh block
mgm or I'.M't 6'-ﬂnh‘nor covered y2ilac
sl.r.u
10—11
Rubber rout top 0316c
Ris r Left
sgz;a
8

-9
10-11
12=13
rlutia foot inaert #3178
ht or Laft
slnl

6T

8-9

1c-11

12-13

__ Wood foot #329
Right or left and size

Torpedo hasl nut #2LlcA

> Front oabls nut #2l4D Symes Frame J270A with
i) — ankle joint, shaped to cast
“*Excellent for Gerlotrics'* and measurements.

The new AXK. Friction Unit Trautman Terminal Devices
shown above is a product of

the U. S. Manufacturing Co.
The unit Is based on research
at Northwestern University
Prosthetic Research Center by
Colin Mclaurin and the Cen-
fer's staff.

The Friction Unit provides for
three stages in both flexion

and extension. One adjustment Ne. 114 Standard Locktite—Length 47"

easily accessible to the am- #1145 length 4137=#114L length 5147,

putee provides for the selection ;oluni?ry|open$g, u"'uiomlzli;:dclt;s ng.

4t rips firmly, locks when closed, form-

of the overall level of friction. ing ring_ for holding pitchfork, shovel

This simple mechanical unit and various tools. Connection fits ball
is installed in a specially de- terminal on cable,

signed single axis wood knee-
shin set-up in standard sizes

ready for use by prosthetists. BRACE JOINTS
Whselgi g i iR Bl FRENCH LOCK

Hydra-Cadence and all items DROP-LOCK

manufactured by the U, S.
Manufacturing Co. FREE

Distributors for U. S. Manufacturing Co. ALUMINUM STEEL

Minneapolis Artificial Limb Co.

Wholescle Division TR AU'I' M AN Supp h-es

410 Portland Ave., Minneapolis, Minn. 55415
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LEGOTARDS
So popular a male size had to
be added to the line. Lego-
tards provide complete elastic
support from lower extremi-
ties to waist. For treatment of
circulatory disorders, during
pregnancy, after strokes and
heart attacks. Seamiess nylon
gives circular compression
over entire area covered.
Smatl, medium and large in
three iengths: short, average
and long. Model 770 for
women and Model 797 for
men.

(Shown here worn with
wide band elastic sup-
port. Model 714). De-
signed to prevent edema
at the distal end of the
stump. Padded draw-
string bottom, plus the

SURGICAL WEIGHT

Two-way controlled stretch—designed and
carefully manufactured to provide any con-
trol, or combination of control and support,
desired. Above, below knee and full thigh
lengths, as well as open heel 7 line and
knitted-in heel as illustrated 5 line.

STUMP SHRINKERS

MASTECTOMY SLEEVE

Designed to prevent edema in the arm after
breast amputations. Lightweight elastic fab-
ric. Available in three sizes: small, medium
and large. Model 890.

all-elastic body, provides
total uniform contact
over the entire stump.
For above knee ampu-
tation, Model 833-AK.
Also available in below
knee model.
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HINGED KNEE CAP

for fateral stability, firm circular com-
pression throughout area covered.
Model 969

SPIRAL KNEE CAP
to support injured knees
that must remain active,

Model 972

CARTILAGE CAP
new design—for difficult knee injuries
involving ligament and cartilage area,
Model 973

A =
LACED KNEE CAP
provides easier application and-a means
of controlling circular compression.
Model 968
{Also elastic tennis elbow
caps available)

KNEE SUPPORTS

They provide extra stability to
muscles, tendons and cartilage
ligaments which have become
deficient in their normal func-
tion of stabilizing the knee
joint. They also provide cir-
cular compression to control
swelling.

orthotics and prosthetics

Aull thigh ~ -
length—

above = = =
knee—

below = = =
knee—

LIGHT WEIGHT

Seamless nylon hosiery available below knee,
above knee, or full thigh length, either open toe
or complete foot. Controlled tension insures per-
fect fit in the O line. Also available Truform Super
sheer SPANDEX nylon support hose.

Write for tree
copy of the
Red Book,
illustrating
the full
Truform line.

Truform Anatomical Supports sold
only by Ethical Appliance Dealers

TRUFDRM

anatomical supports

3960 Rosslyn Drive, Cincinnati, O. 45209
New York e« San Francisco * Texarkana

wF
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THESE TOO (2)

1.

2,

WILL BE IMITATED

RUHRSTERN ELASTIK PLASTER BANDAGE

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

NEW Low PROFILE DETACHABLE DENIS
BROWNE NIGHT SPLINT
Free, exclusive locking wrench and B e
protractor. Offset Bar permits child
to stand without danger. Lengths

4 to 36 inches. Fillauer — first with
this new detachable splint.

Filtauer

Surgical Supplies, Inc.
Box1678

Established 1914 Chattanooga, Tenn.

xoxvil
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NO LEATHER LIKE JONES LEATHER

For Appliances and Artificial Limbs

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

Buckles, Rivets, Plastics, Webbings
and other items
WRITE FOR SAMPLE CARDS AND PRICES

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

2 SUTTON SANDER SPEEDS 9

CUTTING TIME BY 40%!
BELTS LAST FOR MONTHS

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

17711 1 T

_B053 Litzsinger Rd., St. Louis, Mo. 63144 Mission 7-0050

Ofces in Principal Cities

Please send complete information on SuMon's $J 2-0.

Naome

Firm ...
Address

City._.. e SO s
K ®,

orthotics and prosthetics xoeviii




AT LAST!

AN ADJUSTABLE
DISPOSABLE
HEAD HALTER!

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

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

DISK-A-FLEX

WRITE FOR SPECIFIC INFORMATION TO:

‘I‘HWIng co., inc.
Palosh No. 3046080 P.O. BOX BSS » BURBANK. CALIFORNIA

FLEXION

Specially Designed For Brace Work
A

b So highly regarded we call our Rover
i 4 “The Brace Shoe.” You can use it
with complete confidence.
Sizes 5 - 13 in varying widths. Extra
large size range also available.
g Colors: Black Suede, Black, Smoke,
N\ -~ White, Brown, Red and Sage Green
: Gluv and Antique Brown

Crushed Kid.

Mismate Service on Black

Only.

| The Irving Drew Corporation

Lancaster, Ohio 43130
CORPORATION DREW - DR. HISS - CANTILEVER GROUND GRIPPER
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DEMAND THE FINEST
FOR YOUR
GUSTOMERS

KENDRIGK’S

dorso-lumbar
Kendrick Dorso Lumbar Slgaport No.
2030 features 21” back depth, an
elastic release at the groin and a

hook and eye opening at the left side.

PRESCRIBED BY PHYSICIANS...SOLD WITH CONFIDENCE

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

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

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

You can recommend Kendrick with Confidence

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

K d, 1 k
S I N € E 718 3 3
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No. 1400 OPEN TOE
Straight-line symmetrical
last, firm heel, no back
seam. Adaptable to Denis
Browne Splints.

No. 1300 CLOSED TOE

Loce-to-foe design permits
snug, genile fit. Perfectly
smooth inside. \

No. 1700 CLUBFOOT, OPEN TOE

Special outfiare last, sturdy
instep strap fo stabilize
heel.

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

oo

\ Your major selling point . . .
J Doctors Prescribe CHESBROUGH
Orthopedic Pre-Walkers

This is the reason Chesbrough Orthopedic Shoes have
had such spectacular success., Orthopedic surgeons in
50 states and many foreign countries are now prescrib-
ing them. This large referral business continues to
grow and we invite you to share in it.

Any parent whose child requires orthopedic correc-
tion will tell you the expense is great, as frequent
purchase of new shoes is required.

This problem was brought home to Chesbrough's
founder, Louis C. Weld, several years ago, when a child
in his own family needed such a shoe. Recognizing the
need for orthopedic shoes at an economical price, Ches-
brough put their 68 years of shoemaking experience to
work and Chesbrough Corrective Pre-Walker Shoes
were born.

Here is a shoe of highest-quality workmanship and
fine leathers, made to sell at a moderate price.

All shoes in unlined white elk, sizes 000 to 4, narrow and wide. Available
in full pairs, split pairs or single shoes {no extra charge for half pairs).

MAIL COUPON FOR SAMPLES

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

NAME..

ADDRESS

(o] | ) e ST PR [ C STATE ZIP.
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WHY
FREEMANY

DELIVERY

is one reason. Order in, order
processed, order shipped.
Quickly. Within 24 hours...

THREE WAREHQOUSES

FREEMAN MFG. CO.

Box ], Sturgis, Mich. 49091
Box 277, Ephrata, Pa. 17522
457 E. Front St., Covina, Calif, 91722

WRITE FOR FREE CATALOG

Jreeman

FREEMAN MANUFACTURING CO.
Box J, Sturgis, Michigan 49091
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PEDICS...THE ONLY SH
LASTS FOR E‘VERY FOO'I‘ j
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"PLASTISKIN" Perfection

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

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

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




