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PREFACE

MANUAL OF ARTIFICIAL LivBs is the title given to this huf}k t,u
distinguish it from the Treatise and all other publications which it
succeeds and supplants. It is in no sense a catalogue, althuug_h con-
taining the information usually given in catalogues; but it is a
true manual of the subject of prothesis and the most exhaustive
work ever produced on that topic. Prothesis or prosthesis is defined
by Webster as ‘‘The process of adding to the human body some
artificial part in place of one that may be wanting.”

The Manual thus treats of all losses and impairments of the ex-
tremities, whether caused by accident, disease or birth, shows what
they are and clearly describes how they may be repaired by artificial
methods.

The Manual is divided into chapters, each devoted to a distinect
phase of the subject or to a particular part of the leg or arm under
discussion.

The illustrations are designated by letters and numbers for con-
venience of reference. For example, partial foot amputations are
discussed in Chapter III, and the illustrations in that chapter all
have the letter C and are numbered in order, 1, 2, 3, ete.  Amputa-
tions of different sections of the legs and arms are similarly divided
and the illustrations numbered in the same manner. This gives
definiteness and avoids confusions with earlier publications.

The need of the Prothesist becomes more and more urgent every
day. Losses of limbs by accidents and injuries of every kind are
constantly multiplying, and the demands made upon the thought-
ful and skillful maker of artificial limbs and other surgical apparatus
increase in the same proportion.

The successful maker cannot confine himself to the narrow
methods of former times. Specific treatment is now called for in
almost every case, the peculiarities of each requires closer study,
separate methods must be devised by which complicated cases can
be treated more skillfully and reparation more complete. These
are advanced methods, called for by the progress of the science and
necessitated by the importance of the work required. The skillful
maker thus occupies a much more prominent position than can be
filled b:',r those who persist in clinging to archaic systems. It has
been said by those most competent to judge that the house of A. A
Marls through persistent endeavor, broad enterprise, attentive study
m_::cl a real sense of the importanee of the work has earned and oceu-
pies the foremost position in its branch of inaustry,
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INTRODUCTION

Iy reviewing ¢ Manual of Artificial Limbs ™ and introducing same
to the reader privilege is taken to advert briefly to the House itself
and its enviable history. .

The house of A. A. Marks was founded for the purpose of reliev-
ing and helping the maimed and deformed. Established in the year
1853 it has had a continuous existence of more than half a century
and has become the leading house of its kind in the world.

Its manufacturing plants, the factory and office in New York
City, and the mills in Connecticut, oceupy more ground and employ
more help than any establishment elsewhere in the world devoted
to the manufacture of artificial legs or artificial arms. The busi-
ness is a large one, conducted in a large way and by men thor-
oughly familiar with every detail of artificial limb manufacture;
men who have brought to it the widest practical knowledge and
years of the most attentive study and effort.

Their specialty is the making of artificial legs and arms with rub-
ber feet and hands, of which they are the inventors and patentees.
The spring mattress rubber foot and the rubber hand with ductile
fingers are the most recent improvements. That the house has
grown from a small shop to a vast manufacturing establishment with
a hundred thousand correspondents located in all parts of the world
is due not only to the intelligent way in which its business has been
conducted, but to the inherent merits of its products. These are
described at length in the pages which follow and the descriptions
are supplemented by innumerable letters from grateful clients.

Modern skill has brought no more useful aid to humanity than
the artificial limb which transforms a helpless member of society
into a useful one.

The firm does not claim that every maimed and crippled person
can be restored to the full use of his extremities by its apparatus.
It is reasonable, however, to claim that its skill and facilities enable
the firm to help the maimed better and more thoroughly than any
other establishment in the world, and as the house has helped so
many in the past there is abundant encouragement for the maimed
of the future.

T_hia book has been prepared not as an exposition of the firm’s
business, but as a guide and help to those seeking alleviation.

The firm manufactures limbs for simple amputations as well as
for ‘t‘.ha most complicated and difficult ones. It has developed
special types of limbs for groups of special cases, many of which are

15






CHAPTER 1

HOW WE WALK

Ox Naruran FEer—No two persons walk exactly alike. Every-
one carries his mannerisms in his steps. The way in which he lands
on his heel, rolls on the sole, lifts on the ball, throws himself to the
right or the left, the uniformity and regularity of each joint’s
action, the angle at which the hip is checked, the range of articula-
tion permitted in the knee and the angular motion of the ankle,—
all form a part of his individuality and make it possible to dis-
tinguish a friend from a stranger long before his features have
come within the reach of vision. All sorts of foreces—heredity,
early habits, occupation, disease, injuries, and age—influence the
movements of the leg and foot. A man in good health walks dif-
ferently from an invalid, a farmer can be distinguished from a
merchant, a bookkeeper from a railroad conductor, the sprightli-
ness of youth, the infirmities of age are reflected in every step that
18 taken. Yet there are certain facts connected with walking that
are common to all and which ean be ascertained by observation and
study. These facts are so universal that they become laws govern-
ing locomotion; they form a necessary part of the limb-maker’s
education, and unless he is familiar with them and applies them
thoughtfully to the construction of artificial limbs, he is not com-
petent to work out the problems that are eontinually arising.

As this work is designed as a text-book on artificial limbs, it is
essential, at the outset, to present the cardinal faets relating to
natural walking, in order that the application of them to artificial
aids may be clearly understood and appreciated.

Kinetoscopie photography affords the most valuable aid to an
investigation of the actions of the knee and ankle joints when
performing their functions. It shows that when a man walks
slowly, say two miles an hour, the knee flexes but slightly and the
ankle considerably. When walking three miles an hour, the knee
Joint acts through a greater range and the ankle joint through a
lesser one. When walking moderately fast, say four miles an
hour, the knee action becomes considerable and the ankle sction
scarcely perceptible. When walking rapidly, say five miles an
h::nur, th:e _l-mee action is inereased and the ankle becomes prac-
tically rigid. When running the knee increases its activity, and
the ankle reverses its action and throws the man forward by
the ball of the foot.

The ratio that exists between the range of motion of the knee
and that of Ehe nnk]e_ is in proportion to the speed with which one
moves. An impulse is had to walk slowly or rapidly, or to change
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forward, the ball of the left foot reaches the ground at about the
time the body is vertically over it, as shown in Cut A 2. At this
point the right foot is in the act of leaving the .gruulild, and, as
chown in Cut A 8, is passing the left which, still bemg_ﬂat on
the ground, performs no function, except that of supporting the
body, as shown in Cut A 4. The right leg is carried a little
further forward when a slight amount of flexion 1s _admitted in
the left ankle joint, as shown in Cut A 5. But thlﬂL is for a very
brief period, as Cut A 6 shows that the tendo-Achilles lmstant]y
contracts and the foot extends and the entire body is lifted and
thrown on the ball, and when the weight of the body is placed on
the heel of the right foot, there is a slight flexion in th.e kl_lee joint
which permits the sole to reach the ground. At this 1E~1!]].E,+'|:hE
knee joint of the left is flexed and the foot of that leg is raised,
as shown in Cut A 7, and when the weight of the body is prac-
tically over the right foot the knee is extended, so as to support
the weight securely, as shown in Cut A 8.

A study of these successive photographs shows that in making a
complete step the soles of both feet are not on the ground at the
same time, and at times when the weight of the body is placed
equally on each foot, the heel of the advanced foot and the toes
of the rear foot are only those parts that are on the ground. It
also shows that propulsion is obtained by rising on the ball of the
rear foot. :

Ox ArtiFician Feer witH ANEKLE JoinTsS.—Similar photographs
of a man walking with one or a pair of artificial legs with ankle
joints set to act at a constant range of motion, show that he walks
fairly well at a slow gait, but at a speed of three or more miles
an hour his step becomes perceptibly awkward, and the effort re-
quired to overcome the too liberal motion in the ankle is fati-
guing. So far as the knee joint is concerned the motions of the
artificial and natural legs are approximately the same, but the
motions of the ankles are very different. The sole of the foot is
flat on the ground for a considerably longer period with the arti-
ficial ankle joint than with the natural. As the walker advances
and strikes the heel of the artificial foot on the ground, almost
immediately the front of the foot drops and the entire sole rests
on the ground and remains there during the interval through which
the body is passing over it.

- Having made plain the movements of the natural foot in walk-
ing, and contrasted them with the movements of the artificial foot
articulating at the ankle, we now propose to carry the contrast to
the spring-mattress rubber foot attached rigidly to the leg socket.

Ox Sprivg-Marrress RusBer FEET WiTHOUT ANKLE JoINTS.—As
the walker advances on the rubber foot he touches the heel to
the ground. He applies his weight, and the sponge rubber in the
heel compresses sufficiently to allow him to roll on the bottom of
t]}e foot; the moment the body is earried a little in advance, he
rises on the ball very much the same as he does on the natural
foot. There is no effort required to lift on the ball, as the weight
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i mpress and accommodate itself to the incline a:r;d allow the
E::i ?; f&main on its base. Thila is accomplished without com-

i mechanical lateral articulation.

Ph;:l[:‘iﬁpring mattress not only forces the szarts of f.‘he foot back to
their proper shape, but obviates the exertion required to operate
the antiquated articulated wooden foot. :

The impression that one receives on the new spring-mattress foot
is both pleasant and agreeable. This is especially the case to one
who has worn an artificial leg with wooden articulating foot.

It can readily be seen that any motion in the ankle that eannot
be eontrolled by the will must be mechanieal in appearance as well
as in action. The approach to nature is made more positive by
their omission.

It is the experienced man, the man who has experimented with
many kinds of artificial limbs, who is eapable of appreciating the

- A A, MARKS, N. Y,

Cut B 4.

prineciples involved in the rubber foot. He comprehends the reason
why the wearers of artificial limbs with rubber feet walk further,
faster, and with less fatigue, than those walking on ankle-jointed
wooden feet.

The contrast between the two kinds is most striking in run-
ning. With the rubber as with the natural foot the entire plantar
surface is never on the ground. Tt is the heel-and-toe touch to the
ground that distinguishes the walker from the runner. This is
extremely difficult with the ankle-jointed foot. When standing the
immovably attached rubber foot furnishes a large base on which to
balance; hence, a man with two artificial legs with immovably
attached feet can stand restfully and safely without assuming
awkward and unnatural positions, for he is not required to main-
tain his equilibrium on a point.

The rubber foot with spring mattress provides the laborer a
substantial substitute with which to support and brace himself
when working at the bench, on the road, on the farm, or at what-
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the same. Some admit of a large range ﬂf_ ankle ﬂl:ticu]atinn, while
others limit it so that there is but very e:hght motion. Some hrzwe
cide motion ; others, equally as conscientious, condemn that motion
and employ only front and back motion. Being cp{:u.:mced b_r:r minst
careful study and experimentation that an artificial !Eg 18 im-
proved in proportion to the abridgment of its mechm}mal move-
ments, we dissuade all from using the_ side motion. Some
manufacturers employ rubber for springs in the ankle and toes;
others prefer steel. One method has little advantage over the
other.

Tug ANkLE-Joist Rueser Foor.—Cut B 5 represents an ankle-
jointed rubber foot after our preferred plan. Cut B 6 represents

A, A MARKS, N. Y,

Cut B 5. Cut B 8.

the ankle articulation in sectional view. The axis on which the
foot moves consists of a bolt that passes through the foot at the
ankle, connected with steel strips riveted to the lower sides of the
leg. A steel spiral compression spring, one end of which is placed
in a eylinder and the other, receiving a piston, is placed in the
ankle in such manner as to act on the rear part of the foot, im-
pinging against the front interior part of the socket, forcing the
heel downward and the front of the foot upward. The articulation
at the ankle is limited by the check cord placed in the rear. It is
made of the strongest flexible material. This method of articula-
tion can be used with wooden feet as well as rubber ones. When
rubber is used it is not necessary to have a mechanical articulation
at the base of the toes as the rubber itself will furnish that motion.
Cut B T represents the ankle at extension, the foot flat on the
ground when the leg is thrown forward and weight applied. Cut
B 8 represents the ankle at flexion and weight applied to the toes.

* Tue Fevr Foor.—Is so seldom used that it is only referred to here
in order to make our descriptions complete. Its use iz to be
strongly condemned. Telt possesses no stability. It is an absorb-
ent of moisture and lacks resiliency, and is therefore wanting in
the most essential qualities that should characterize the material
used in the construction of an artificial foot,
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appliance; the steel plate will bend or _hreak and the shoe v_trlll
yield where the stump terminates, creasing t_he :.a.hﬂe and Pmkmg
it rocker-shaped; consequently it utterly fml?. in s.upp]ymg the
want, because of the lack of firmness with which it is held to the
remaining part; the heel, moreover, will yield to the _constantly
contracting tendency of the tendo-Achilles and become d1spla_r:ed.
Cut C 9 represents another ill-advised apparatus. It consists of
a sheet of metal formed to receive the remaining plantar surface

A A MARKS, N.v. G5

Cut C 7. Cut C 8. Cut C 9.

of the foot; bent up on either side, hinged at the ankle to steel
straps thus providing a joint for ankle articulation; the steel straps
run up the sides of the leg and are held in position by a leather
corset, shaped to inclose the leg. The front of the metal sole is
secured to a part of a foot. The main objection to this device 1s
the insecurity of the attachment; weight applied to the ball of the
foot will cause the ankle to flex and permit the amputated surface
of the stump to rub against either the front or the bottom plate,
causing abrasions; a heel cord placed at the back connecting the
leg section with the foot plate will not be effective in holding the
appliance in its proper position at all times and checking the
action of the ankle articulation at the proper angle.

OpsecTIONS.—A glance will show that the legs illustrated in Cuts
C 8 and C 9 must prove inadequate. When weight is applied to
the ball of the foot the heel of the artificial part will remain on the
ground, while the heel of the stump will lift away. The wearer
will walk flat-footed and will press the delicate cicatrized surface
against the attachment. These conditions will not only ecause
suffering but defeat the object of the artificial foot.

It might appear that an appliance constructed on the plan shown
in Cut C 5 could be secured so firmly to the remaining part of a
Chopart stump as to enable the wearer to rise on the ball. If this
were possible the method of treatment would be greatly simplified ;
unfortunately, however, the severity of the compression needful
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br:t hold the appliance in place when weight is thrown on the ball,
will stop the flow of blood in the heel, causing great pain, endanger-
ing the health of the entire leg.

e B MARKS, N. Y.

Cut C 10. Cut C 11.

It is important to emphasize the fact that it is absolutely useless
to apply any form of foot to a partial foot stump unless the artifi-
eial part is held so firmly that the wearer may rise on the ball of the

T

f .'—: "
A, A MARKS, M. Y.

Cuat . C12. Cut C 18

foot, and not only support his weight while in t_lmt pnai_tiun h_ut
carry such additional weight and resist such strains as his habits

or oceupation demand. ‘ :
Cut C 10 represents an amputation a little forward of the instep.
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The wisdom of the application of apparatus C 5 in this case is
doubtful. It might prove adequate in the case of a person who
does little walking and no lifting, and who places little demand on
the front part of the foot; but for a laboring man, who has to lift
and carry articles of weight, it would be a disappointment. It will
be better considered, therefore, among instep amputations that re-
quire the placing and distribution of the strain above the ankle
joint,

Cuts C 11, C 12, C 13, and C 14 show instep amputations after
.the Lisfrane, Hancock, and Chopart methods. Cut C 15 shaws an

['A°H ‘SHHYN 'V 'V

amputation of the instep with all the tarsals removed, a part of
the astragalus and the entire os-caleis retained and kept in their
normal relations, a very unusual occurrence.

The remaining plantar surfaces of each of these amputations
are of a character to permit the application of the weight of the
wearer on them.

Cuts C 16 and C 17 show instep amputations in which the heels
ha_ve retracted slightly, but not so much so as to prohibit the ap-
plication of weight to the remaining plantar surfaces,

I::RACTIE‘.EL ProtaEsis—The only artificial limb that has ever been
devised t_hﬂt adequately meets the needs of any of the above instep
amputations is illustrated in Cut O 18. A half leg, or front, in-
eﬂ_ludlng the core of the foot, iz made of aluminum, without urtic’ula-
tion at the ankle. The rear half 18 made of leather, shaped to
Incase the leg B.I:Ld the aluminum shell and hold the a,]:-plimme in
Place, as shown in Cut C 19. The sole of the foot, including the
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bone is protected by the aluminum shell on the front, ‘i;{:dr T}?en
dressed, presents an appearance very close to nature. 9;1 : erli
is a tendeney for the heel to retract, the leather sheath at the bac

is re-enforced with metal shaped to hold the heel down to 1ts proper
P]HTE}E;iS artificial leg ean be worn without inconvenience or pain.
The wearer walks gracefully, striking the heel first, then rolling on

A. A MARKS, N. Y.

A A MARKS, N. Y,

Cut C 20 Cut C 21.

the sole until the ball is reached, and then rising on the ball he
receives assistance in walking. Cut C 20 shows the leg applied and
the wearer seated. Cut C 21 shows the leg applied with the shoe
on and the wearer walking with the weight on the ball of the foot,
similar to the position taken by the natural foot when in the act of
throwing the body forward.

The method of meeting instep amputations, as just described,
possesses many merits aside from those to which attention has been
called.

RetracTED HEELS.—Cuts C 22, C 23, ¢ 24, show amputations in
which the heels are retracted so that the amputated surfaces are
directly under the legs, where the weight must be applied if the
bearings are to be at the ends. These are unfortunate conditions.
An artificial leg cannot be applied to a stump under such condi-
tions that will permit any pressure on the searred extremity; the

weight, therefore, must be placed immediately below the knee or
about the thigh.
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Cut © 22, Cut C 23.

Cut C 24,

A limb constructed on the plan shown in Cut C 25 is adaptable
for some stumps with retracted heels; the rear half is made of

A A MARHS M. Y,

A A MARKS. M. Y.
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Cut O 26. Cut C 26.

metal, the front of leather, eapable of being laced. Thi?. permits
close fittings about the heel and tends to foree 1t back to its proper
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position. If the sides of the leg are sloping, 15]:11.’3 fitting can be such
as to apply all the weight on the leg immediately below the knee.
Cut C 26 shows the leg applied and the wearer seated. ;
If the sides of a leg do not slope sufficiently to prevent settling
into the artificial leg socket, it is necessary to introduce an annular
top and possibly knee joints and thigh support. T.he annular top
can be applied to a leg constructed as deac_rlbed; it then has the
appearance of Cut C 27. It can also be applied to a leg constructed

ALA. MARKS; N..Y.

Cut C 27. Cut C 28.

on the plan of ¢! 25. Knee joints and thigh support can likewise
be applied to a leg constructed on the plan of either C 18 or C
25. Cut C 28 ghows such additions applied to C 18 leg. When the
annular top is employed the support is calculated to be localized
immediately below the knee. The leg is opened from the rear and
the stump inserted; the annular top is laced firmly and the leather
sheath is pulled over the entire apparatus and laced in front.
When the knee joint and thigh support are required, as shown in
Cut C 28, the lower section of the leg is made of aluminum, with
the rear sheath of leather. The thigh part incases the natural
thigh and holds it with sufficient firmness to carry the weight above
the knee and so prevent the leg from slipping in the socket.
ArLuvMiNuM SockeTs.—The utilization of aluminum in the con-
struection of artificial legs for instep amputations is especially
advantageous. It can be worked to a very slight thickness, thus
adding but little to the diameters of the large stump that it






CHAPTER IV
ANEKLE-TOINT AMPUTATIONS

Tisro-TarsaL Stumps.—Amputations through the ankle articula-
tions with or without the maleoli, flaps formed of heel tissues,
provide stumps that can be fitted with artificial legs in an ad-
vantageous way. Surgeons call these amputations tibio-tarsal or
Symes, and if the os-calecis is retained and secured at the extremity
of the tibia, it is known as Pirogoff’s.

Usnally ankle-joint amputations produce stumps that admit of
weight being taken on their extremities. If cieatrices are on the

A. A, MARKS, N, Y.

Cut D 1. Cut D 2.

bearing surfaces or nerve complications are present, they become
non-end-bearing and artificial limbs must be applied that permit no
pressure or contact on the tender extremities. -
EHD-BE:‘!:RIHE.—GutE D 1 to D 6 show end-bearing tibio-tarsal
stpmp.?,, with flaps favorable for the application of pressure and
with cicatrices well away from the bearing surfaces. Cut D T illus-
trates an artificial leg suitable for any of these types; Cut D 8
shows it s}pplied with the wearer seated. Cut D 9 shows a Pirogoft
stump with a suitable leg, patterned after style D 7. Cut D 10
shows the leg applied and the foot covered with stocking and shoe.
Cut D 11 shows the wearer fully dressed. In walking his step is

o
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Cut D 9. Cut D 10, Cut D 11.

ConsTRUCTION OF SUITABLE ARTIFICIAL LEG.—The construction of
D 7 style is simple. The front, which is the resisting part, and the
core of the foot, are cast in aluminum, the interior surface being
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formed to receive the anterior surface of the leg from the knee
down. It is so fitted that pressure will be distributed over the
front area, the shin bone and tender parts of the leg being
protected and not allowed to bear pressure. The rear part is of
leapher, shaped to fit the calf and the back of the leg. It is secured
at its _lmfrer end to the aluminum socket, and when the stump is in
place it incases the whole apparatus from the knee down, holding
the_ leg in place with firmness, the pressure being regulated by
lacing. The foot is of sponge rubber, re-enforced with spring mat-
tress as explained in Chapter II. Weight is taken by the end of

A&, MARKS, M. v

Cut D 12. Cut D 13.

the stump resting on a surface of proper shape, covered by a suit-
able pad. The strains resulting from rising on the ball of the foot
are not permitted to come on the stump: they are distributed over
the leg, about the sides of the shin from the knee to the ankle. A
stocking and shoe are drawn over the foot, and the apparatus is a
counterpart in appearance to the sound leg.

This style of leg for ankle-joint amputation has received the
most complimentary comments; it has given great satisfaction to
those who have worn it; and it has been quite generally adopted.

QOceasionally conditions require the construetion of a limb in a
manner reverse to that just deseribed, the stump is admitted from
the front instead of the rear. In such cases limbs are built on the
plan illustrated in Cut D 12. The construection is practically the
gsame as D 7, except that the metal socket is placed at the back and
the leather lace in front. The shin bone is protected by a padded
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loose fly-piece over which the lacing passes. Cut D 13 illustrates
the leg applied.

If the end of the stump is small and has no prominences on the
side, the socket and core of the foot, which are integrally one piece,
are carved from a block of wood the grain of which curves on the
line of greatest strains. When the end of the stump is large and it
is desired to incase it in a socket of minimum thickness, aluminum
must be employed for reasons given.

PAaRTIALLY END-BraRNG.—If only a part of the weight of the
wearer can be borne on the end of the stump the top of the socket
must be made annular and fitted so that it will impinge against the
sloping part of the leg below the knee. Cuts D 14 and D 16

A. B, MARKS, M. Y.

Cut D 14. Cut D 15,

illustrate suitable legs for the same and Cuts D 15 and D 1T
show them applied. It is obvious that a stump, being inserted
from the top of the socket of either, will not enter further than the
top of the socket will permit, and this is just far enough to limit
pressure on the end or to avoid it altogether. When pressure can
be mkﬂp on the end, it is regulated by the thickness of the pad
ﬂ::.:d in the bottom of the socket on which the end of the stump

A sncket+ that admits the stump from the front, as in Cuts D 12
and D 14, is objeetionable when the end of the stump is very large.
The 'materml necessary for strength is on the sides of the stump
and increases the diameter of the ankle. It also affords but little
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Cuat D 21. Cut D 22,

laced. The lower section is made of wood or aluminum, as the
conditions of the stump demand. The rubber foot is attached in
the usual way, and the leather sheath passes from the rear to the
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front, haIdinglthe stump in place. The weight of the wearer is
aup;!urted by side joints connecting the thigh parts with the lower
portions.

Cuts D 23 and D 24 illustrate the front and side views of a leg
constructed in a similar manner. It is fitted to receive the leg and
stump fron_:n the front instead of the rear: it contains no important
adw_mta:ge n construction, but is preferred by some persons.

Side joints and thigh supports are essential when stumps cannot

A A, MARKS, M. ¥
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Cut D 23. Cut D 24.

be supported on the sloping surfaces just below the knees, and when
they are liable to become sensitive and irritable on account of
impaired vitality.

Pea Lees.—Ankle-joint stumps should never use peg legs except
when they need disciplining or shrinking. Some stumps with
extremely sensitive ends, on which pressure cannot be immediately
applied, give promise of improvement in course of time. There are
also stumps that are edematous—made up with soft, flaceid tissue
which will pass away in a brief period. In such eases, an inex-
pensive peg leg can be used to advantage. One may stump about
on a peg leg applied to a stump reaching to the ankle joint, much
the same as one who uses a peg leg on an upper amputation, but,
having no foot, its funections are extremely limited.

2]



CHAPTER V
BELOW-KNEE AMPUTATIONS

LoNe TmianL Stumps.—An amputation at any point above the
ankle and below the knee produces a tibial stump, so termed by the
surgical profession, because the tibia or shin bone has partly beesn
saved. .

ExvLarcED NoN-Exp-Bearivg.—Cut E 1 illustrates a stump reach-
ing close to the ankle joint. The extremity, as 1s usual in long
stumps, is poorly protected and inecapable of bearing pressure, and,

A. A MARKS. N, ¥

Cut E 1, Cut E 2,

°n account of a slight enlargment at the end, an artificial lez must
be made so that the stump can be placed in the socket from the
front or rear instead of being inserted at the top. Cut B 2 repre-
ents an artificial leg especially adapted to stumps of this descrip-
don; it is shown applied and the wearer seated. It has a socket
that incases the rear half of the stump, with a front of leather
that ean be laced. The rubber foot with spring mattress is con-
itructed as deseribed in Chapter 1T, and at the top of the socket
tre steel joints connecting the thigh supporter. The fitting of the
g avoids any weight or pressure on the extremity of the stump
'* near the end, and no pressure is applied at any point helow the
unction of the middle and lower thirds. Above this it is graduated

45
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to the knee, where the greatest amount of pressure is applied, the
interier sloping surface below the knee carrying most of the weight.
The anterior prominences of the shin bone and the exterior
prominence of the fibula are given ample room, so that no contact
is applied; the interior sloping surfaces below the knee carry most
of the weight, the supporter above the knee carrying its share.

No Pressurg AT THE PoPLITEAL SPACE.—It is most important to
avoid pressure at the back of the knee in long stumps. The pop-
liteal space is the vascular area of the leg, and any undue pressure
will interfere with the ecirculation and impoverish or strangulate
the end of the stump.

The absence of ankle articulation in a leg for a long tibial stump
affords an opportunity to give ample space for the end without

A. A, MARKS, N. Y.

Cut E 3. Cut E 4.

visibly increasing the external dimensions of the ankle. The I_*ub-
ber foot with spring mattress and yielding heel and toe perdes
every requisite for easy, lifelike, and noiseless wa]kmg_ without
complicated connections. The absence of such connecting parts
avoids the necessity of making the leg an inch or two longer than
the natural one as is often necessary to obtain space for ankle
mechanism used in other systems.

Artificial legs with wooden articul ; g
reach to any point in the lower third of the leg are 1.rn1_:«ractmable,
The ends of long tibial stumps are sensitive, ef_lally irritated, z_md
poorly nourished, and the slightest contact will cause abrasion,

itati utations,.

frequently necessitating reamp ; e el g

: 5
TarpriNg Stusps.—Cuts E 3, E 4, E 5,
tibial stumps. Legs for such amputations must be constructed so

ating feet for stumps that
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Cut K 5. Cut E 6.

there will be ample room for the extremities. In other words, the
ends are suspended in space. As these stumps are tapering to the

SACN CSHHYN VY

AN SHHYW W Y
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Cut E 7. Cut E 8.

f:nﬂs they can be inserted from the tops of the sockets. The socket
15 hollowed out near the bottom of the heel and an abundance of
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Cuts E 7 and E 8 show sectional views of a leg for a long tibial
stump as described. The lines in the socket and core represent the

A A MARKS, M. Y,

Cut E 13.

grains of the wood, which follow the curves of the instep, securing
great strength with little material. This method of construection

Cut E 15.

||jlljm]l]h AN SHEYN VY

&l

Cut E 16.

admits :?f excavating the socket well into the foot so as to provide
ample air space. Substantial legs for such stumps cannot be made
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with ankle articulations, for cords, springs and bolts uire
space needed by the stumps. As metal becomes corrudedrlfq the
ezifudatmns of the stumps, wood is the only material whichr 111
withstand these destructive agencies. e
_{_}lmrmav AND SHORT TIBIAL STuMPS—No difficulties attend the
fitting of an artificial leg to a tibial stump reaching to any point

Cut E 17. Cut E 18.

between the junetion of the middle and lower thirds and the knee,
when the knee joint is mobile to not less than two-thirds of the
normal range. Cuts E 9 to E 16 are typical below-knee stumps of
a variety of lengths and conditions relative to flaps, cicatrices, ete.
The location of the cieatrices and the character of the flaps haya
little importance in non-end-bearing stumps.

ArmiFician LEG ror Tisian Stusmp.—A leg suitable for a stump of
two inches or more in length, with the knee articulating through a
range of 90 degrees or more, is shown in Cut E 17. Cut E 18 shows
it applied with the wearer standing. Cut E 19 shows it with the
wearer seated. The action of the knee joint is clearly presented.

e —
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CoxstrucTioN.—The leg consists of four parts: the foot, the
leg, which fills the space between the foot andrthe knee; the lm»ael:
joints, and the thigh piece or that_ part‘that incases t}}c natura
thigh. As the foot has been explained in Chapter II it now re-
mains to deseribe in detail the other parts. : _

SockET.— The socket that receives the stump is made from willow
or basswood, which is excavated to accommodate the stump. Bear-
ings are permitted at places of toleration. No pressure v._rl'l_&t:aver
is put on the vascular parts of the stump or on sensitive or
prominent bones. The end of the stump 1s usunally required to hang

R BARES, v

Cut E 19. Cut E 20,

free in space.  The exterior of the leg is shaped to as near the
natural form as the stump will admit. Tt is strongly banded and
covered with raw hide to obtain strength. The surface is enameled
with a waterproof preparation having a soft flesh tint. Knee joints
are of the ginglymoid pattern, and as recently improved have very
durable wearing surfaces. The thigh piece is made of substantial
leather shaped to the contours of the thigh.

Kxee ConnecTion.—Cut E 20 represents the upper section of the
leg and the lower section of the thigh piece, with the knee joints
disconnected at their articulations; aa are the serews that hold the
bolts bb in place; ec are the bushings that work on the bolts and
receive the wear; a lacing is used to regulate the action of the
knee. The mechanical parts of the knee joints are completely
illugtrated in Cut E 21.

) STEEL JoiNTs.—Side joints, sometimes called hinge or ginglymoid
Joints, are used in legs for amputations below the knees. They are
more durable and substantial when one of the parts is placed
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The object of the improved joint is to increase the Tnaring sur-
face as much as possible and to make the wearing parts independent
and removable. They can then be highly tempered and the non-
wearing parts left untempered, so that the supporting parts will not

riable.

he?ﬁe '.{fearing surfaces are increased more than double. They
cover the entire surface of the bolt, and the inferior surfaces of ithe
holes in the lips of the lower part. Cut E 21 shows the mechan.lsm
very clearly. AA is the upper part; BB thf_: lower part; C 18 a
long bushing which passes through the two lips of the lower part
and the one of the upper; the lug D holds the bushing immmrn!ﬂy
fixed to the upper part. The bolt B passes through the long bushing
and becomes immovably fixed to the lower part by means of a stop
pin, which is fastened to the hub of the lower part, and fits a
recess made in the head of the bolt. The screw A holds the bolt
in place and clamps the joint.

A glance at the section, Cut E 22, will show how these parts work
together. Every movement of the joint causes the long bushing
to revolve about the surface of the bolt and in the lips of the lower
part. This mechanism prevents any wear from taking place on
either the upper or lower parts, and distributes what does take place
over the entire area of the bolt. The bushing and bolt are made
very hard, and can be removed and replaced with new ones at any
time that may be desirable. Cut E 23 shows a side view of the
entire joints and ready to be attached to the leg.

TesT.—A pair of these joints, subjected to a practical test equiv-
alent to that of being worn by a man weighing two hundred pounds,
walking an average distance of three miles every day for six
consecutive years, failed to develop sufficient wear to cause noise.
The joints are made from the most suitable steel, forged from solid
material faced and slotted with absolute accuracy, drilled, reamed,
and eountersunk in templates, the parts being fitted to a nicety and
thoroughly tested before being placed on a leg.

Taici Parr.—The thigh part of the leg is made of durable oak-
tanned russet leather, formed to the shape of the thigh, and suitably
lined inside. There are several methods by which it is made to
compress the thigh ; buckles and straps are sometimes used ; metallic
clamps are occasionally preferred; but the greatest number of limb-
wearers find the lacing method the most satisfactory, as it permits
uniform adjustments and is neat and durable.

Lacive MerHops.—Cut E 24 shows the double-eyelet method. A
row of eyelets is placed on each front edge, and a strong buckskin
lacing passed through them. This method has been in vogue for
many years and is still preferred by many wearers.

Cut E 25 shows the lacing system more generally used at the
present time. A row of hooks is placed on one edge and a row of
E;!rele!;a on the other. On removing the leg the loops of the lacing
are simply slipped off the hooks, the string remaining in the eyelet
holes. When the leg is put on, the loops are put over the hooks and
the cord is tightly drawn. Some wearers wish hooks on each edge
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motion in the knee, and the more weight will be placed on the ball
of the foot and less at the heel.

The stump, in all eases, is inserted into the leg socket; the thigh
piece is drawn around the thigh and laced tight enough to hold the
leg firmly in place. The stump enters the socket comfortably.
Bearings are only admitted about the sloping part immediately
below the knee; the anterior surface of the tibia is always accom-
modated by a channel; the bony prominence of the fibula is pro-
vided for by a cavity; and the end of the stump hangs free in
space, receiving no pressure whatever, either on the sides or at the
end, except when conditions will permit.

SENSITIVE STUMPS.—In cases of extreme sensitiveness the weight
can be carried entirely above the knee, and the stump is only

Cut E 28,

Ei?;;ﬁdwz é:.erfﬂrm the function of moving the lower leg forward
N?H-EHD—BEARIH{] AND END-BeArmNG.—Weight can rarely be
applied to the end of a tit?ial stump, and only when the end is pro-
Fcted by bone flap or periosteal ﬂup and well covered with muscle
tissue. ‘i‘:’hen such fayorable conditions exist an end-bearing pad
:;E]E]aﬂed in thc_a socket of the leg, the thickness of which is ndjlus-
e?n:t e, 8o as Pu inerease or deerease the amount of pressure on the
remity. The wearer, when dressed either with or without the
end-hearu?g pad, is able to walk, run, sit, or lie down. Every
posture will have the semblance of nature, every movement will be
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are applied and worn with evident satis?action, i't must be _c]ear
that the absence of a thigh supporter ent.mls: a sacrifice of efficiency
and protection. Metal knee joints and _thlgh supporters perform
the very important functions of protecting stumps, avmr‘lmg ‘Eldﬂ
strains, injuries from conecussions, zjnd the tearing of cicatrices.
Cut E 29 shows a thighless leg applied, the wearer standing; Cut
E 30 the rear view of the same, Cut E 31 the side view, and Cut E

ATy

| Jﬂw\’}\f\

Cut E 31. Cut E 32,

32 the wearer seated. These cuts show the operations of the leg
and the action of the suspenders.

DaNGERS.—When the wearer is standing with his weight on an
artificial leg of the thighless type the stump has to ecarry all his
weight. This usually comes upon the sloping parts immediately
below the knee. If the wearer makes a misstep and recovers him-
self by his artificial leg the stump will receive a strain; if he
carries a heavy weight his stump must resist a forece that tends
to push it further into the socket; and unless the sides of the
stump are sufficiently sloping to oppose this there will be danger
of injury to the flap and cicatrix,

One of the chief objections to the thighless leg is the difficulty
that arises when the stump changes in size, as it so often does, If
the stump becomes emaciated the socket of the artificial leg must
be filled up to compensate for the loss of flesh, and if the emacia-
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i i hip. The femur

tured the thigh and dislocated the 1
]lf:::;:nefr?sfp;ed and deflected and its head was pm:manenﬂy dis-
placed. This oceasioned a shortening of the thigh of several
inches. In the artificial leg the shortening of the thigh was com-

A. A, MARKS, M, ¥

ot Cut E 34,

pensated for by lengthening below the knee. A leg comstructed
on the plan of E 17 is suitable for cases of this character. Its
thigh piece is made to extend well up to the body and take in the
gluteal folds and the entire external surface as far as the crest
of the ilium, thus giving the necessary support to the fractured
part.

Cut E 34 illustrates a case of shortened thigh of the left leg
while the right was amputated. It resulted from a railroad acei-
dent which erushed the right foot and ankle and fractured the
opposite thigh. The right foot was amputated at the junction of
the lower and middle thirds. Despite every effort to bring about
the correct union of the fraectured femur of the left leg, the bones
slipped, resulting in a shortening of the thigh by several inches.
An artificial leg construected on the plan of E 17 was applied. The
leg from the knee down was as much shorter than the left as the
thigh of the left was shorter than the right.

In both these cases the artificial legs necessarily caused a dis-
parity in the lengths of the legs from the knees down, but the
differences were not noticeable, even when the wearers were seated,
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is required, in order to make the artificial leg &I‘til'::ll‘la'tﬂ more
in harmony with the natural knee. The duplex knee joint, which
admits of flexion and extension in polycentric curves, has been

designed to meet this condition. :
Dﬁwx Kxee Jomnts—Cut E 37 represents the conventional

type of artificial leg for a tibial stump regardless of eccentricity of

A A MARKS, N. Y.

Cut E 37.

the knee motion. The cut shows how the stump, when flexed, is
pulled away from the front of the socket, and how the tissues are
folded under the knee and pinched, a condition due entirely to the
efforts of forcing an eccentric knee to act with a coneentric joint.
Cut E 38 illustrates the E 17 leg with duplex joints applied to a
stump with eccentric knee. The effect, as can be seen, is that the
stump is held in its proper place, greater power of genuflection is
obtained, the cramping at the back of the knee is obviated, and the
stump is caused to remain close to the socket in front; the tibia 1s
pointed direetly downward, instead of downward and forward, and
is prevented from impinging against the interior-anterior surface
of the socket.

The duplex joint has two centers, one well up on the thigh and
the other elose to the knee; an independent strap connects the two
side bars at the rear; an elastic band connected with both side bars
passes over the front of the thigh. These straps give firmness to
the adjustments, and at the same time admit of sufficient oscillation
to permit the stump to remain in its bearings.

ContraoTeEp KNEE JoiNTs.—Another class of leg stumps are those
which are sufficiently long to control the knee movements of the
artificial leg, but being partly contracted, the extension of the knee
is somewhat limited, so that the use of the ordinary type of E 17
leg is impossible, while the contraction is not sufficient to make the
knee joint inoperative in controlling the artificial leg.
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Knee joints of tibial stumps become contracted either from the
results of the injuries that ocecasioned their amputation, or, more
freq'uent]y, fI*Ol.II+ neglect in permitting the stumps to remain in
semi-flexed positions during the convalescent pe.nuds Cut E 39

m“\&l

|

illustrates a partially contracted knee of a tibial stump which is
capable of full flexion but of limited extension.

An artificial leg on the plan of E 17 with a slight modification
of the socket, as shown in Cut E 40, meets the requirements of the
case. By referring to Cut E 41 it will be seen that the stump is
received in the socket while in a semi-flexed position. The socket is
so made as to bring constant and gentle pressure upon the ham-
strings every time a step is taken. The object of this is to induce
the breaking up of the contraction and eventually restore full knee
motion. The artificial leg is provided with a lacing attachment
that passes over the rear part of the stump. As the stump im-
proves in extension this lacing strap is tightened and greater pres-
sure brought upon the stump.

Cut E 39.

S
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Although a stump may be contracted to a considerable ar.gle a leg
of this character can be worn and the wearer enabled to get about
in an advantageous way, concealing his loss, walking 1n a graceful
manner, and dispensing with the use of erutches.

We know of no more practical method for breaking up the con-
traction in the hamstrings than wearing an artificial leg of :chls
type. The wearer 18 permitted to engage in his usual occupations
while the work of restoration of the knee motion progresses.
When the knee has become corrected and the stump can be ex-
tended to a straight line, the socket on the artificial leg can be
removed and the regular socket, similar to that shown in Cut E
17, applied at a very slight expense. :

Cut E 41 shows the leg applied to a contracted stump and the
wearer walking. Cut E 42 shows it with the wearer seated. The

*ACHSHHYN ¥ Y
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Cut E 42.

eontraction of the hamstrings does not interfere with walking,
standing, or sitting.

Cut E 43 illustrates a tibial stump with a contraction of the
hamstrings considerably greater than in the last case, so great as
to prevent the knee from extending beyond a right angle with the
thigh. Cut E 44 represents an artificial leg suitable for this case,

A knee-bearing leg might be considered the more suitable, but
when the fact is remembered that there is an angular motion in
the knee, with the possibility of improvement, it is better to apply
a leg th_at will keep up the action of the knee and bring a con-
stantly increasing tension on the hamstrings. A leg constructed
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Cut E 45. Cut E 46.

A A, MARKS, N. Y.

Cut E 48, s 49"
1 4 L,

Caus i 1 1
o I}‘:;,?t Ethicnagimutat}mm, impairment of the knee tendons, caleareous
it flE nrt}c-_lllmfmlm, and many other causes. If there is
ce of mobility in the knee and the stump is extended, an
?
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artificial leg must be constructed so that the artificial knee articula-
tion will be independent of the natural knee and operate on the
sides of the stump approximately at the points where the natural
articulation takes place. Cuts E 48 and E 49 represent tibial
stumps extended, with knee joints anchylosed.

It will be observed that in Cut E 48 the sides of the stump and
thigh are approximately parallel, or in other words they do not
slope sufficiently to offer any sustaining surfaces. An artificial leg

A A MARKS, N.Y.

ﬂllt. E ﬁ[h Cut E 51_

constructed on the plan of Cut E 50 is intended for a stump of
1s character. .

thl’f‘lfe top part of the thigh piece is annular and ;{erm}ts the st]uufp
and thigh to enter until the gluteal folds, the 1$c:h1um: ﬂ'll{]t\]i-
perineum come in contact with the top hnrdder of the suclhet:. W ;L Ifi
the entire weight is applied, the same as if t.lm‘ amputation tm“
been made in the middle of the 1.h_lp;h. C}n: E 49 mllir%esen smc
stump the sides of which are tapering sufhcmntl:.: to i:- er ?:.(:mt
opposition, sustaining in part the weight and lessening the am
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joints, of the style shown in Cut E 23, page 52. The knee-check
cord is practically the same as that represented in Cut F 6. Cut
F 10 shows the leg applied, wearer seated with knees flexed. j

Pec LEcs.—Peg legs for knee-bearing stumps are of three kinds;
and will be eonsidered in their order: Cut I 11 shows the cheapest
form of peg leg for a knee-bearing stump; its construetion is of

Ak, AR, ML

Cut F 11. Cut F 12, Cut F 13.

!

bent wood with metal ferrule, rubber tips, and leather strappings.
Cut F 12 shows a peg leg with knee joint suitable for a knee-bearing
stump.

Cut F 13 shows a peg leg without knee articulation for knee-
bearing stump. The upper parts, F 12 and F 13, made of wood
and leather, fitted to receive the stump, which is held in place
by lacing.

The ends of peg legs are terminated by metal ferrules and
rubber tips as deseribed in Cuts E 57, E 58, and E 59, page T1.

IxcomPLETE RESTORATIVES.—For reasons heretofore given, we
do not advocate peg legs for knee-bearing stumps and only fur-
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structed upon plans of those shown in Cuts G 7 or G 8, according
as the stump is tapering or straight, or whether the end can endure
welght or not. The thigh of either leg is made partly of wood and
partly of leather. The rear section is of wood, excavated to re-
ceive the stump in the most comfortable way. The front portion
is of leather arranged for lacing as shown. If the stump is
tapering to the end there will be no advantage in having the
front laced, the entire socket can be better constructed of wood.
Cut G 7 illustrates a leg made to place a large amount of the
weight of the wearer directly on the extremity of the stump. Cut

Cut G 7.

G 8 shows a leg with annular top designed to hold the g:nd of j:]m
stump away from the bottom of the socket, all the weight being
distributed over the sides, above the knees and about 1_:]1& top
borders of the socket. In both these stf:'lﬂs every requirement
for the comfort of the wearer and the efficiency of the leg is con-
Sl[:'l;;zd;;tump socket of either leg ie! of proper size and shaped te
receive the stump and carry the weight of the wearer.
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shown in Cut H 8. This condition should not cause anxiety on
the part of the wearer, as it can be controlled and corrected by a
suitably attached artificial leg. +

CﬂﬂgrRUCTIOH or Lees.—The thigh and leg sections f}f H 5 are
constructed of wood of choice character. The socket is hollowed
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A, MARKE, N,

Cut I 3. Cut H 4.

out to receive the stump properly, and to receive the weight of the
wearer where it can be tolerated.

The outside dimensions both above and below the knee are
dressed down to the curves and dimensions of the natural leg as
far as conditions will admit, The lower part excavated to mini-
mize weight, both sections are covered with rawhide and enam-
eled, the foot is of sponge rubber with spring mattress as hereto-
fore deseribed. The manner in which the knee joint is constructed
is substantially the same as shown in Cut T 6, and deseribed on
page T4,

Variery oF MiopLe-Tairp Toien Stusmes.—Thigh amputations
through or above the middle thirds produce stumps that admit of
the simplest form of knee-joint mechanism, called the T joint,
explained further on, .

Cuts H 7 to H 14 show thigh stumps of a variety of lengths
with flaps and cicatrices of many characters,

Exp axp Nox-Exp-Bearina—As a rule thigh stumps are in-
capable of taking weight on their extremities, and as there is but
little advantage in putting pressure on that point, and as the rigk
of doing so is very great, we rarely consent to construet limbs
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in that way and only do so when we are positive that the ends of
the stumps will not be injured. Cut H 15 shows the usual type

x

A W MARKS, M. Y.

AN MAMKS, M. W

Cut H 11,

T
Cut H 12.

Sy :
maz;t:jﬁfmta;} ]EE f:[?r a thigh atump. The thigh and leg sections are
] ugh, light, bass or willow wood, shaped to the size and
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Heves Kxee Morion WHEN WaALkiNe.—The operation of the
spring is twofold: it urges the lower leg forward in walking, and

A A WARKE, MY

CutH17. Cut H 18.

Cut H 19. Cut H 20. Cut H 21.

1 i itti ‘his is done in the fol-
t full flexion when sitting. This is d |
?;;r}flgl E’ﬂi:mnerz When the leg is extended, the point at which the
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spring pressure is applied is on the end of a steel lever projecting
an inch back of the center of motion in the knee. This urges
further extension, as shown in Cut H 19, the lever revolves with
the joint; and when the leg is partly flexed, as shown in Cut H 20,
it has been earried to a neutral point where the spring neither
urges flexion nor extension; but when the knee is further flexed,
as shown in Cut H 21, the lever has passed forward of the neutral
line and the spring forces the ball upward, urging greater flexion;
and when the flexion is at its limit the leg is kept in that position
by the spring. Thus the objection to the usual spring knee articula-
tion is removed, that of the tendeney of the leg to fly out when the
wearer 1s sitting and unguarded.

Serive StrENerH CAx BE REGULATED.—The power of the spring
in the knee can be inereased or diminished. If it is desired to
increase it, a little packing ean be tamped in the cylinder, or a
longer spring can be substituted; and if it is desired to diminish
it, a coil or two of the spring can be cut off or a shorter one sub-
stituted. If the wearer does not want the spring he can take it
out and diseard it. When the leg is together and in working
order, the knee movement is arrested by the striking of the vertical
shaft of the T joint against a pad placed in the knee, which can be
inereased or diminished by the wearer, and the range of articulation
in the knee made less or greater, as may be desired.

The eenter of motion of this knee is placed considerably back
of the center of gravity of the leg in order to secure the knee
against treacherous bending.

Kxee Lock.—The knee lock is a device placed in the knees of
artificial legs to keep them from flexing, or from flexing beyond
a fixed limit. When the wearer wishes to sit the knee can readily
be unlocked. It is not very often that knee locks are required,
therefore they are only placed in artificial limbs when conditions
demand.

Cut H 22 shows an artificial leg with knee lock for thigh stump;
a 1s a sliding bar that can be moved upwardly or downwardly.
When down the leg is incapable of moving at the knee, or is
permitted to move only through a limited angle, as shown in Cut
I1 23. When the sliding bar is pulled up, the lock is out of action,
;ildﬂ :he knee can be bent at right ankles as represented in Cut

This device is found to be of value to those who have short,
ww_aak, or deflected stumps, and is also used to advantage by eques-
frians. We have a patron, a baptist clergyman, who finds the
knee lock indispensable when performing the rites of immersion;
because of the buoyancy of the lower leg the knee without the
]lﬂel-: would flex the moment he enters the baptismal font. Knee
ocks are used to advantage by persons who are required to walk
th_rﬂ‘uEh ﬂbﬁtl‘“ﬂ‘tlﬂﬂﬂ, such as underhrush, heavy grass, snow, ete.;
without the locks these obstructions are likely to flex the knees

inopportunely. Hip joints and waist belts are occasionally at-
tached to the thighs of these legs, ;
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knee joints. Cut H 25 shows an artificial leg of this type. The
entire structure, including the foot core, is carved from a single
piece of wood, slightly eurved at the knee so as to represent the
natural leg when partly flexed, for better accommodation when
sitting. The foot is of rubber with spring mattress as described.
The leg is covered in the usual way and enameled or water-
proofed if it is to be used in watery places.

Pea Lrees—Peg legs are ocecasionally used on thigh stumps.
They are practically artificial legs without feet. As already stated
we do not advocate the use of peg legs, as they are of limited effi-

AR MARKS, M, Y,
A A H"“ﬂ M. ¥

Cut H 25. Cut H 286, Cut H 27,

ciency. The foot is a very important part of an artificial leg. Tt
assists in balancing, aids in walking, and restores the uppearm:me.

Years ago before artifieial legs with rubber feet and spring
mattress were so generally used, the peg leg was more in evidence
but lately it is worn more as a means of disciplining the stump Ojlt
as a makeshift to bridge an impecunious period.

Persons are able to stand, stump about, and perform a limited
amount of labor on peg legs, which are unquestionably better than
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either side of the leg. Any degree of pressure upon the shnu}dmés
can be obtained by means of the clamp buckles, and when obtained,
the buckles are clamped and are never disturbed, unlnaa}h_& pressure
on the shoulders needs further adjustment. When it is desl_red
to remove the limb, the suspenders are detached by unsnapping
both front and back. : ,
Cut H. 29 shows a front view of a person wearing a pair of
ler suspenders.
I‘ﬂll[:}ut H ?iﬂ gives the back view, and Cuts H 31, I 32, and H 33
side views.
These cuts show the relative positions of the rollers, as well as
the effect of the loops in holding the shoulder straps in place and

Cut H 31. Cut H 32, Cut H 33.

in directing the leg. Elasticity iz obtained by two pieces of
elastic webbing attached to the backs of the shoulder straps a
little below the shoulder blades.

The operation of the suspenders is illustrated in Cuts H 29-
30-31-32-33. All the traveling of the suspenders due to changes
of position takes place about the rollers on the sides of the thigh,
instead of on the shoulders of the wearer, whether the person 1s
standing, stooping, walking, or sitting.

StratcHT SHOULDER STRAPS—Cut H 34 shows a style of sus-
pender especially adapted to an artificial leg for a short thigh
stump. It is the style very generally used before roller suspenders
were devised, The shoulder straps are of fine elastic webbing, 2
inches wide.

The front straps are of two-inch non-elastic webbing: each front
strap passes through a metal link attached to the lower end of
the elastic ehoulder strap. After passing through the metal link
the front straps are received into a two-prong buckle, The sus-
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penders are attached to the leg by means of leather
tags and
D’s Fcrewecl to the back and front. The metal D adgszits cril'n :itc?r:
m%mn, thereby insuring direct pull.
BeLT ATTACHMENT.—Cut H 35 represents a belt and
_ suspend

cnmlz::mﬂd. _The shoulder straps and belt are preferably -:-Ifj Eui
elastic webbing. The straps running from the belt to the leg are
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Cut H 34, Cut H 85. Cut H 36.

made of elastic webbing, 2 inches wide or less, as the case may
demand.

VEsT Meranop.—Cut H 36 illustrates the vest method. It is made
of strong muslin, fitted to the person and worn under the shirt.
Elastic straps are attached to the lower border and buckled into
straps that are secured to the leg. In order to obtain the best
results, the vest must be made and fitted by a tailor. Persons who
desire to have their artificial limbs constructed from measure-
ments, and choose the vest suspender, are required to have vests
made at home, and if sent to us, we will attach the straps and
make the proper connections with the leg without additional charge.

SusPENDERS FOR WoMEN.—TFor obvious reasons the means of sus-
pending artificial limbs to women differ from those employed with
men, When shoulder straps are used they must pass over the
shoulders and not press upon the breasts. Yokes, girths, or bands
must pass around the waists so as to place the burden all or in
part on the hips.

Yoxre Mernop.—Cut H 37 shows a combination of the roller
straps with the yoke; rollers or pulleys are secured to the sides of
the thigh, and leather cords pass around them. The yoke is made
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putation of left foot at thesinstep and the right leg at the middle
third. Artificial legs C 18 and E 17 were applied. Cut J 12
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Cut J 15, ~ . Cut 18,

ﬂmws the wearer wirth.the legs applied, engaging in his occupa-
tn::-nfas oysterman. This person has been employed in that indus-
Ty tor many years, and finds himself unhampered in his work.
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Cut J 21. Cut J 22
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do :.vitLh natural legs._ Cut J 29 portrays a railroad man with two
artificial legs operating a switch. He dismounts, attends to the

A A MARKS, WY,

Cut J 23.

awitch, frequently gets aboard while the train is in motion, and
performs the work of a brakeman. e moves about quickly, steps
over ties, and appears to be on as firm footing as if he had never

Cut J 25.

been deprived of nature’s extremities. Cut J '?fﬂ shows a young
man wearing two artificial legs, plan I 17: he is a ;?Dnductnr on
a railroad, performing his duties in a thoroughly efficient manner,
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He walks through the train when it is running at iifs greatest
speed, collects tickets, and punches them. The cars jolt, pitch,

A AL AR, M,V

1 5
_— : Tt
Cut J 26. Cut J 27.

and sway, but he retains his balance with no perceptible effort
or awkwardness.

At stations he alights, watches passengers, gives signals, and
boards his train. It never oceurs to anyone that his lower ex-

1 e
A

———
|

@l
\m?l"ll e )

n
]
=
&
S AW
bl

i

—
T

Cut J 28, Cut J 29,

tremities are not 1-1351.]3 and his actions never betray that fact.
With wooden articulating feet it would be extremely difficult for
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him to discharge such duties. He would '.f-:ael unsafe, tﬂ'!.'ﬂ‘lﬂh,
and unsteady, but with rubber feet with spring mattress, 1:1g1d1§r
attached, he has sound footing, and is capable of the most difficult
feats of balancing.

Berow-Kxee axp Knee-Joint Amputarions.—Cut J 31 rep-
resents a case with both legs amputated; the right disjointed at
the knee, and the left amputated three inches below the knee;
Nos. E 17 and G T legs were applied. This man when in street

(({( (o
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Cut J 83, Cut J 34.

attire presents the appearance of a person with natural extremi-
ties. He walks naturally, and never consents to use a cane.
He is a member of the Knights of Pythias, and takes pride in
parading with his lodge. Cut J 32 shows him in his uniform.

Berow-Exee axp Asove-Kxee Awmepurarions.—Cut J 33 repre-
sents amputations of both legs, the right below the knee and the
left above the knee. Cut J 34 represents the same case, with
E 17 and H 15 legs applied.

Cut J 35 shows a similar case; the right stump only five
and one-half inches from the body, and the left one and one-half
inches below the knee. T 17 was applied to the left side and
H 15 to the right. The subject was restored to not only a natural
appearance, but to the ability of walking without the aid of






A. A. Marks, Artificial Limbs, New York City. 113

foot are used in all of these cases, and sound and reliable footing
are due to the excellent feature obtained by that means.

Bora Lees anp Borin Arms AumpuraTep.—Cut J 41 represents
a case in which both legs and both hands were amputated. A

A A MARKS, WY
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pair of artificial legs, and a pair of artificial arms were applied.
The wearer became able to walk about in a very natural way;
his artificial arms enabled him to feed himself at the table, write,

o

Cut J 38,
and perform such work as does not depend upon delicate finger
movements and the sense of touch,

E?TH LEGs AMPUTATED ABOVE THE KxeEs.—No matter how ex-
tensively a person may be dismembered, prothetic science is ca-
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Cut J 43. Cut J 44,
in which these limbs were constructed, the way in which they were
applied and adjusted, and the methods employed to give better

control of the movements have varied aceording to the conditions













CHAPTER XI

ARTIFICIAL, FEET AND LEGS FOR DEFORMITIES,
PARALYSIS, EXCISIONS, ARRESTED GROWTH,

SHORTENED LEGS, ETC.

Deformities of the feet or legs may be due to causes congenital,
traumatie, or pathological. Appliances for such cases frequently
partake of the character of artificial legs and ecall for the skill
of the prothetician,

No matter how greatly distorted, deformed, or weakened one or
both legs may be, there is reasonable hope that some appliance
can be used that will aid locomotion, hide the affected parts, and
restore a fair degree of symmetry to the person.

SHORT LeEG.—The most frequent leg abnormity is that of short-
ening, due to hip-joint troubles in infanecy, or to paralysis.

A A MARKS, M. Y.

A. A MARKS, N, Y.,

ACA MARKS, N. Y.,

Cut K 1. Cut K 2. Cut K 3.

Qut K 1 represents a case of shortened leg caused by hip dislo-
cation. The front of the foot is dropped downwardly to enable
the subject to walk on the ball of his foot,

Tavrees-EQuINUus.—Cut K 2 represents a case of talipes-equinus,
leg shurtcne:dl from one to three or more inches, due to paralysis.
The ankle joints in K 1 and K 2 were normally strong and the
knees and hips under thorough control. Cut K 3 shows an appli-
ance i:.mtal}le for either of the above cases. Tt is termed an
extension foot, and is construeted from a wooden block, the upper
surface shaped to receive the sole of the affected foot, with the
front part dropped to a convenient angle (see dotted line). The

119
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step, avoids limping, and enables the wearer to go up and r_l-:?wn
stairs and alight on elevations. It also aids him in balancing,
and, as the point of resistance at the ball of the foot is in advance
of the knee joint, the tendency of the knee to flex is counter-
acted: this adds materially to the efficiency of the apparatus,
giving the wearer a feeling of confidence and security. A person

WA MARKE, MY
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Cut K 7. Cut K 8.

with a paralyzed leg, using ordinary braces, usually finds it neces-
sary to press his hand against his knee joint when his weight
is on the affected leg. He does this to keep the knee from flexing
and preeipitating a fall, but with the appliance just deseribed
firmness of the knee joint is obtained by phalangeal support in
the foot, and the wearer is not dependent on pressure placed in
his knee joint, or on attachments going above the knee.

Cut K 9 shows a shortened leg with hip and knee joints under
control; the ankle suffered a loss of strength and required sup-
porting, :

Cut K 10 represents a leg shortened by hip-joint trouble in
youth, producing a deficiency in length of about ten inches; the
knee and hip joints are under control and the bottom of the foot
18 capable of bearing weight, Cut K 11 represents a leg, designed
for each of the above cases, the natural foot is dropped to the
greatest angle that can be tolerated and made to rest on an
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a suitable appliance construeted substantially the same as K 11.
The displaced foot is held firmly in correet position and the
wearer walks helpfully and quite naturally.

Tavipes-varus.—Cut K 17 represents a case of talipes warus,
resulting from paralysis—the knee joint being involved. A suit-

A A MARKE, H.¥T

AR MARKE, MY
KA MARKE, N
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Cut KK 14, Cut K 15.

able appliance is shown in the same cut. Cut K 18 shows appli-
ance in place and the wearer seated; with this appliance the
wearer is enabled to walk acceptably.

Lee DerorMities—Cut K 19 represents a deformed right leg.
From the knee down, the leg is diminutive, terminating in a

Cut K 17. Cut K 18.

miniature foot, inclined inwardly
due to arrested development amou
ghows a suitable

and backwardly; the shortening

. nts to eight inches, Cut K 20
leg. The deformed leg, from the knee down, is
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the internal side. Cut K 22 shows an i}rtiﬁcial leg devised for
the case. The deformed leg is received in the su-:k?t an::l laced.
The toe is provided with a protecting pun_:kfet, the weight is taken
partly on the plantar surface of the miniature foot and partly
about the leg below the knee and about the t!ﬂ.lgh. When first
applied the leg only reached to the knee, but it was found that
there was a weakness in the knee, with a tendency to abd}actg, knee
joints and thigh support were added, which prml:ented yleldlng_tu
lateral weakness. Cut K 23 shows the leg applied and the child
standing. Since the application of the appliance the child has

AR, MARKS, N, Y.
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Cut K 25. Cut K 26.

grown rapidly in stature and weight, well developed, strong and
healthy. .

(Cut K 24 represents a congenital deformity of the right leg
consisting of a malformed foot, miniature leg, and abnormal rela-
tions of tibia and fibula. The tibia extends to the ankle, without
connecting with the foot. The fibula connects with the foot but
not with the leg, the two bones held in position by ecartilage.
When standing on the right foot the bones would slide by each
other over an inch; there was also lateral weakmness, rendering
walking impossible without assistance. Cut K 25 represents an
appliance constructec. for the case, made of aluminum formed
to receive the foot and leg in a comfortable way, terminating with
a rubber foot. The weight, when standing or walking, was
placed on the internal sloping surface of the tibia, immediately
below the knee. The socket held the tibia and fibula in position.
This appliance has been used for many years, enabling the
wearer to engage in arduous labors, and capable of walking great
distances without fatigue,

Cut K 26 represents a shortened and malformed leg. The
shortening appears to have been located wholly in the leg between
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Cut K 36. Cut K 87.
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Cut K 39. Cut K 40, Cut K 41,

Cut K 42 represents a deformity consisting of an undeveloped
fernur and partially developed leg, the knee joint located very
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he hin. A suitable artificial leg is shown in same cuj:.

%!Eza'i:za:e: “'nriks so perfectly with this leg that his deformity 1s
led.

ﬂb%’;::f liﬂ?snﬂﬁ;lmﬂnﬂn.—ﬂut K 43 represents a deformity, both
legs atrophied, talipes-varus, feet abnormally large.  Ampu-
tation of both feet at the ankle joint after the ?mes me_thﬂd
was advised. This was done and the patient obtained a pair of
legs, on which he walks and performs labor acceptably. Cuts
K 44 and K 45 represent front and side views of a deformity of

b ATAARS, WO

Cut K 42, Cut K 43,

both feet. From the hips to a little below the calves normal
conditions were present; at about the calves there were false joints
supplementary to the knee and ankle articulations. These false
joints were under poor control, not sufficient to hold the feet in
proper position. We advised the amputation of both limbs
through the false joints, This was done, and the child had two
excellent tibial stumps on which artificial legs, style E 17, were
applied and worn with comfort and efficiency,

Cut K 46 represents a case of amputation of right leg and
talipes-varus in the left. A suitable artificial leg for the right
gide and a helpful appliance for the left are shown in the same cut;
Cut K 47 shows the limbs applied and the wearer standing erect.
The disposition of the leg to rotate inwardly was controlled
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Cut K 51 represents him with the artificial leg applied, while Cut
K 52 shows him dressed. The condition of the wearer was greatly
improved by the removal of the right leg and the application of

Cut K 48. Cut K 49,

an artificial one. The improvement would have been carried
further if he had submitted to a similar operation on the left
side, thereby obviating the outward curve of the lower leg, which

Cut K 50, Cut I 51, 1 Cut K 52,

is conspicuous even when covered with trousers. Cut K 53 rep-
resents a case of paralysis of the right leg, knee slightly flexed.
Cut K 54 represents the same with one of our instruments
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ance of a person with natural and well-formed legs. Cut K 57
is taken from a photograph, showing him as he appears in ordi-
nary life, _
{r:'ilt K 58 represents a case of arrested development. The chll::l
was well formed from the knees up, but from the knees down jﬂm
deformity was pronounced and of a character to render walking

& & WAWKE N ¥
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Cut K 55. Cut K 56. Cut K 57.

impossible. The child managed to get about rather awkwardly
with erutches, permitting but little weight to come on his feet.
As the joints in the ankles and knees were flexible, and as the feet
were small, we found that we could incase the entire legs, provide
knee motion, and place rubber feet at suitable distances below
the deformed ones. This was done, and the lad was brought to
his proper height, making a presentable appearance and walking
in a very acceptable way, without the aid of erutches. He con-
trolled the artificial knee joints by means of his feet and had
little or no difficulty in balancing, walking, sitting, rising, ascend-
ing or descending steps. Attention was given to ornamentation,

and when dressed his deformity was entirely concealed, as shown
in Cut K 59.
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more it appealed to me that such an apparatus could be ms_tde .fnr
my own comfort. I had reached a period when I was considering
amputation and the substitution of an E'.l:tlﬁﬁllﬂ leg for my para-
lyzed one. ITmpressed with the illustration of this apparatus, I
consulted a friend upon the subject. He was as much impressed
with it as I was, but advised me to obtain the opinion of our
surgical friends. They were likewise impressed with it and
advised that I try the conservative measure first before T resort
to the radical one. I went to New York and consulted the
maker. After studying my deformity for a few minutes, he stated
that an apparatus could be constructed that would materially
improve my condition, The appliance was made and worn for
four years. But those four years! How can I describe them?
Pen and words fail me. It was like a beautiful oasis in a dreary
desert of years of suffering. In connection with my deformity
there was a weakness of the abduector museles, which permits of
a rotation outwardly of the thigh. This has been overcome by
rubber abduetor muscles. The one fastened to the outer side of
the apparatus crossed the front part of the right thigh, crossing
to the left side of the trunk, and is inserted into the harness.
The one attached to the inner side of apparatus is inserted over
the right posterior part of the harness, which is suspended from
the left shoulder.

“Who are my benefactors? Who are those who have given to
me the comfort of four years’ duration, with a bright future of
many more? And, within such a short period, free from pain,
caused the twenty odd years of suffering to disappear in the dim
and misty past?

“0h, for a trumpet of such power to herald to the world their
name, that those who are needy may seek them! But instead, in
gratitude do I raise my feeble voice and wish the cup brimful of
happiness for the firm of A, A. Marks, New York City.

“¢ By thy deeds shalt thou be known!’”

Kxee Jomwrs Lookep.—Shortened and paralyzed legs are fre-
quently accompanied with total loss of the power of extension and
flexion in the knee joints. In such cases the mechanism of the
artificial knee joints is provided with locks that hold the knees
rigid when standing or walking. The joints are capable of being
unlocked to admit of flexion when sitting,

Cut K 62 represents a shortened, atrophied, paralyzed leg. Cuts
K 63 and K 64 .ahﬂw the same case, with apparatus in place. The
apparatus consists of a socket that incases the leg, knee joints
with locks that support the knee, thigh piece that takes the sup-
port about th_e thigh, and a rubber foot placed under the deformed
natural foot in order to obtain the proper length.

,I"IM_TEP K~EE _Mﬂ'[:]ﬂﬂs.——ﬂut K 65 represents a shortened leg
‘{‘:l‘s:pilﬁl;tgf T:tf:lﬂ_n 111];l the knee, the knee capable of flexion, but
e e

ottom “f_ the foot capable of enduring pressure,
Cut K 66 represents an artificial leg suitable for the case. It is
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wearer is seated, the lever will rest on the chair and force the
pawls out of their racks, allowing the knee to flex (s_ee Gl..‘,lf.-l K 67).
By this means the wearer is able to walk safely with rigid knee

;
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Cut K 68, Cut K 69,

and bend the knee when sitting. The apparatus has a rubber foot
with spring mattress placed at the proper distance below the
paralyzed one.

Uxunitep Fracrures.—Cut K 68 represents an ununited fracture
of the tibia and fibula at a point a little above the ankle joint.
Usually, in eases of this kind, it is deemed advisable to amputate,
the wisdom of which we do not question. Ocecasionally, however,
and particularly in the case here illustrated, the horror of the knife
kept the patient from submitting to that alternative, and he came
to us for help with a dangling foot, under no control whatever. He
was young and in good health, and cherished the hope that if the
fractured parts were held firmly in juxtaposition, nature might
eventually, in her mysterious way, bring about a union. We
constructed an aluminum socket, incasing the leg from the knee
down and the entire foot, fixing the ankle. This appliance, shown
in Cut K 69, was fitted when the tibia and fibula were in apposi-
tion. Weight was communicated from the bottom of the appli-
ance to the leg immediately below the knee. No weight what-
ever was brought on the foot and no strains permitted to cause
the bones to move out of the places in which they were held. The
appliance has been worn advantageously for a number of YEAars.
The+manner in which the wearer gets about, walks, and attends
to his vocation is exceedingly gratifying.

Cut K 70 represents an ununited fracture of the right tibia, due
* to gunshot WDI]?}(].. All efforts to bring about a union failed. The

fibula was not injured, but in consequence of failure of union in
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and who are keenly alive to the necessity of avoiding pressure on
the vascular parts. The skilled fitter does not a'_lwa:,*a_need t}le
presence of the person who is to wear the _leg ]:u_a- is fEttlrEg. C.‘n"—
cumferences and diagrams of the stump will guide him in doing
more accurate work than is possible for an incompetent fitter,
though he be supplied with plaster casts, or fits directly to the
stump.

WhEN (CasTs ARE NEcEssary.—Plaster casts are desirable in
some cases. They convey contours, locate irregularities, promi-
nences, and tender spots on abnormal stumps, or on those that
reach to the knees, ankle joints or insteps, and in such cases are
quite necessary, but, generally speaking, stumps that extend to
any point between the articulations do mnot require to be repro-
duced in plaster.

Woob Sockers THE Best.—The advantages of wood sockets are
many. Wood is light and firm, retaining the shape it receives
from the skillful fitter. No matter what conditions may exist—the
tender spots of a stump are always protected, weight is applied
where it can be endured, and when the socket is highly polished
there is absolutely no frietion. A stump may move, slip, and
slide without becoming blistered or abraded.

WewsnT.—The weight of an artificial leg varies from one to
seven pounds, according to the size and the severity of the labor
it is to perform. We have made artificial legs for infants that
weighed less than a pound, and we have been obliged to make
them seven or eight pounds in weight in order to be strong enough
for active, three-hundred-pound persons. The only way to obtain
strength is by the employment and proper disposition of suitable
material. A small leg is not as heavy as a large one, and a strong
leg must be heavier than a frail one.

Rueeer Foor xor Heavy.—A leg with a rubber foot can be
made from six to sixteen ounces lighter than the ordinary arti-
ficial leg with articulating ankle. The lessening of weight is
chiefly caused by the absence of the metallic ankle connection.

The notions of those wearing artificial legs are varied, there-
fore they cannot be used as guides. One man says, make my leg
as light as you can, even at the sacrifice of strength; T would
rather have a light leg and renew it more frequently than to earry
a heavy one. Another will say, do not make my leg too light; I
. have worn light and heavy ones, and I find that T can walk more
steadily and step more naturally with a leg of moderate weight.
The leg should act as a pendulum; the moment it is lifted from
the ground it should swing forward of its own weight and not
depend upon energy imparted by the stump. Still another will
say, I do not care what the leg weighs so long as it is made
strong: strength is the desideratum. If it weighs a pound or
two more I will not object to it, as T can soon get used to that,
but it must be strong and last a long time. I cannot afford to

ta]::e_ chances on the leg breaking. The utmost diversity of
opinion, therefore, exists on this subject,
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the weight is distant from the stump and the frail thigh piece
does not hold it in place securely. On the other hand, a strong,
substantial thigh piece, which properly holds the leg in place, will
lessen the apparent weight considerably.

Opor.—The contention that rubber emits a disagreeable odor is
untrue. Sponge rubber has no more odor than wood; moreover,
the rubber foot is incased with an air-tight material. Even if the
rubber had a disagreeable odor—which it has not—it would not
be possible for it to escape. On the other hand, the ankle joints
of articulating feet have to be oiled very frequently, and the oil
in time becomes rancid. No refined person can possibly tolerate
such an odor. :

TemperATURE.—The rubber foot will not alter its consistency
on account of changes in temperature. Properly vuleanized
rubber, such as is used in the manufacture of our rubber feet,
will not lose its elasticity in any temperature the human body is
capable of enduring. It requires 280 degrees of heat (Fahrenheit)"
to produce a change in rubber, and as there is no habitable place
on the earth with a temperature half of that, the rubber foot is
never in danger from heat; no human being could live in a tem-
perature intense enough to harden pure rubber.

TrE Mass or Live WEARERS ARE OoF SMALL MEANs.—The greater
number of wearers of artificial limbs are in limited eircumstances.
It is exceptional to find a wealthy person in need of one. The
wage-earner, the laborer, the man who works in the mill, the engi-
neer, fireman, brakeman, or the miner, the private in the army, those
whose occupations place them in jeopardy and who are exposed
to the dangers that destroy life or mutilate the body, these make
the greatest number of limb wearers. This being so, it is the more
important that artificial limbs should be durable and as inexpen-
sive to wear as possible. The first cost, the purchase of the limh,
should be the only important item to be provided for. An arti-
ficial leg constructed with delicate machinery, or parts subject to
friction, may be attractive to look at, but is ill-suited to the
wants of the man who has to support himself and his family by
daih: toil. The loss of time in having repairs made, the cost of
repairs, and the danger of breaking down, at eritical times, are
serious matters, and the careful man will take them into con-
sideration before making his selection.

We do not know an artificial leg with an ankle joint that is now
made, _that has ever been made, or, perhaps, ever will be made,
!:hat m:ﬂ not cost i:jrnm five to twenty-five dollars a year to keep
in repair. The delicacy with which an ankle Joint must be con-
isit];'lu_ct:stad in orde'r to be light_ and srfmll enough for its narrow

its, and.the immense strain that it must resist at times, are

conditions incompatible with durable mechanism,
unT!:ftif;{?fa;:h]it I!E:fﬂtﬂa W&k, r}m, H.m:l perform all l::iui:ls -:rl? lab::ir
e thegsank}a ru het" eet without ankle motion is evi-
N bhmec anism 18 unnecessary. Men, women,
ubber feet run, walk, skate, and dance. Work,
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the moment the stump is healed until the artificial leg is applied.
Bandages are inexpensive and can be fre_quent}:,r renewed. A 'FEI_T,.'
good and perhaps more convenient substitute 1s the stump corset;
this is made as follows: A piece of substantial leather is molded
upon a form made to the dimensions and contours of the stump,
it is lined with suitable material, strengthe_ned in the lr;uwer sec-
tion with rawhide; after being applied it 1s _lacud as tightly as
it can be endured. In addition to compressing the stump a_md
bringing about a reduction, it becomes a means of protection,
for, should the wearer fall and land on the amputated side, he
would strike on the end of the corset and not on the end of ‘]J.IS
stump. These corsets are suitable for amputations at any point.

Cut L 1 represents one with suitable straps for leg amputation
and Cut L 2 represents one for a thigh stump.

The knee and hip joints should be moved very frequently, and
the stump rubbed vigorously in order to maintain mobility.

No matter what means are employed to reduce a stump before
an artificial leg is applied, it is doubtful if all the changes can
be brought about. As a rule stumps become smaller from wearing
artificial legs. The pressure received from the socket has a tend-
ency to force absorption and solidify the tissues. The extent of
this emaciation cannot be conjectured. Some stumps do not
change even when artificial legs are worn for years. On the
other hand, we know many cases where the stumps have grown
larger. The matter is governed by the disposition of the wearer,
his occupation and his activities,

If a stump reduces after an artificial leg is worn, some compen-
sative adjustment must be employed, lining the socket with thick
material as leather, felt, or eloth, or by wearing a number of socks
on the stump, one drawn over the other is the most convenient
way, but in case of great shrinkage, so much so that such fillings
are objectionable, it will be necessary to remove the socket from
the leg and substitute a new and smaller one. We do this work
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is so heartless that he would see his offspring hobbling about on
erutches during his youth merely to save so small an expenditure.

Tiue Pagents’ Moran Oprication.—Duty is the most impor-
tant matter to be considered. All parents are bound by the
laws of nature, as well as by those of the State, to perform
those services that will protect the health and comfort of their
offspring, to care for them in sickness, to lessen their afilic-
tions, and alleviate their sufferings. It seems a flagrant violation
of these laws for a parent to require his child to go on cruteches,
subjecting him or her to the dangers of impaired health and
arrested development, when an artificial leg can be easily ob-
tained and cheaply maintained, a leg that will perform such im-
portant work in ameliorating the child’s condition. An artificial
leg should be regarded as indispensable, more important than fine
clothing, and next to the food that is required to sustain life.
No conscientious parent, in viewing all the facts connected with
this important subject, can hesitate in deciding on what course
to pursue. If financial resources are limited, there should be no
disgrace felt in calling upon friends for assistance; the urgency
1s too great to be neglected through seruples. The child must be
rescued from a life of torture and embarrassment, and the parenta
must act to save themselves the censure and rebuke that negleet
of this kind will bring in later years.

DerorMITIES FROM THE UsE oF CruTCHES.—Look at the child
who is required to go about on a pair of crutches (Cut M 1).

A A WARKS, MY

i A%
Pl . A, MARKS, N, Y.

Cut M 1. Cat M 2. Cut M 3.

See how the shoulders are pushed upward, how the head leans
forward, the chest sunken, and how generally disfigured he ap-
pears. Look at 'the child who hobbles about on one erutch (Cut
M 2), see how one shoulder is raised higher than the other; how
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rubber, with duectile fingers, as heretofore deseribed. The con-

nection at the wrist is by the spindle or the mortise and tenon
method, or the hand ean be permanently attached.
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woods, load and unload them, T can ride horseback as good as any-
one, and when hunting season commences, I go and walk around
through woods and over fields. The new leg I got from you a few
months ago is all 0. K., and does not give me any trouble at all.
1 ean go anywhere I want to with it, and wear it from early in the
morning till late at night. May 19, 1904.
# TRANCIS HERCEENRATH—Haolland. Above knee.

1 take much pleasure in certifying that the two legs you furn-
ished me from measurements, give me great satisfaction in every
respect. 1 have never seen legs of better construction, and I do
not believe that any other kind would need less repair. The
rubber foot, and the knee-joint, are far superior to all others I
ever saw; hence, I can strongly recommend your highly respectable
firm to all others. I lost my left leg in the year 1872.
¥ WILH. HERLTH—Manufacturer, Germany. Above knee.

I wish to inform you that the artificial limbs furnished by you,
up to the present, have turned out to my greatest satisfaction. I
have previously also ordered limbs from several first class firms,
the execution of which, however, left something to be desired. I
can therefore recommend your manufactory very highly.—Trans-
lated from German. Dee. 12, 1904,
¥ WILLIAM HERMANN—Farmer, Bates Co., Mo. Below elbow.

I will try to write you a few lines to let you know that I am
well pleased with the hand and tools. I am a farmer, and can

s

' Iy

Ir‘\". Frap Ral e TR ST by me N
L TR D e S i

=

do most any work with my artificial hand., I i

t an and. could not do without
the artificial arm at all. T have worn it two years. 1 am writing
this letter with the rubber hand. April 26, 1904.

* DOLORES HERNANDEZ de LAUREIRO—Cuba. Enee joint

I _thnug_ht after my amputation that I should not be abie to walk
fxcept with the aid of crutches, which would make it impossible
b:es::,tend to my household work, Thanks to your invention it has
s &0, a8 to-day I can do all my work and attend to my children.

walk well with the artificial leg. Persons who do not know
anything about my misfortune are astonished when told that m
right leg is artificial—Translated from Spanish. June 1, 1904"’:
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I have met many of their patients who would b
e bett i
legs were amputated, and they were to wear yours. Er};[f; i-if, tlhﬂlr.:arflr

* JAMES M. WEAVER—Clerk, Montgomery Co., Va. Above knee

I received the new leg you made for me, and am wearing it with-
out any trouble. It fits nicely, and I am pleased with it. You made
the leg in 1901, and it has served me well, Dec. 6, 1904

* CHARLES E. WEBB—Farmer, Chenan
T, go Co., N. Y. Above knee.
I have worn one of your artificial legs for n:zarly thirteeueye:f':
ﬂn‘%hum el::ﬁgedmgly well pleased with it. :
e ru r foot is a grand invention, no squeakin tti
out of order. It can be depended upon, and t[%:e knefj;i;tgfa';ﬂg

strongest and best I ever saw. I am farming, and do all of my
work, such as plowing, sowing, cradling, and everything that a
farmer has to do.

* MRES. CARL WEGENER—Linn Co., Ore. Below knee.

I lost my foot in a runaway last June. Amputation four inches
above the ankle. I got one of your artificial limbs, and am very
much pleased with it; it was fitted from measurements. I am
able to do anything with it. May 13, 1904.

JOHN T. WESTCOTT—Watchman, Ulster Co., N. Y. Above knee.

I have been wearing one of your legs since 1895 (over nine
years), and my work calls me to be on my feet constantly as night
watechman for the Consolidated Cement Co. I am on the move
from hour to hour, and that requires a man to have good limbs.

Your work is satisfactory, and I recommend the same to every-
one, May 6, 1904.

E. J. WESTERN—Herkimer Co., N. Y. Above knee.
I have been wearing your leg for the last ten months, and find
it very comfortable. It gives me good satisfaction. May 9, 1904,

* 0, W. WHITE—Beaver Co., Okla. Above knee.

I ean proudly and honestly say that having worn one of your
limbs for about two years, I find it is the best I ever saw, and I
bhave seen many different kinds. My leg is taken off eight inches
from the body, and I ean go anywhere I want to. I have worked
in a store ever since I began wearing my leg. I come in contact
with many people that can’t tell T have an artificial limb. It is
a terrible affliction to lose a limb, but the terror is removed when
one can get a limb of your construction to replace it. May 5, 1904,
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PRESS-BUTTON POCEKET EKNIVES—HANDY FOR ANYONE—
ONE HAND DOES IT ALL

The press-button feature, as described on the preceding page, is
here combined with an ordinary pocket knife. Many persons have
broken their nails and made their thumbs sore by pulling open
blades of the ordinary pocket knife. The feature of locking the
blade when open, as well as when closed, is another valuable im-
provement. Frobably every person who has used a penknife to
any considerable degree can recall the experience of having the
blade close upon their fingers unexpectedly. The press-button fea-
ture removes this danger. The knife cannot be opened, and when
opened cannot be closed, umless pressure be applied to the press
button. The moment pressure is applied, the blade opens and
becomes locked. We have a variety of shapes and sizes that we are
offering to the publie, especially to those who have lost one hand.
The blades are made of the finest Sheffield steel.

CUTS REPRESENT THREE-QUARTER 3IZE.

Style E, Blade and Button Hook, Price $1.00, postpaid.
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[NTERIOR OF THE LARGEST ARTIFICIAL LIMB MANU-
FACTORY IN THE WORLD.
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“The capacity represents an output larger than the
aggregate of any other ten Artificial Limb Factories in the
World."—SCIENTIFIC AMERICAN,
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To A. A. Marks
701 Broadway
New York, N. Y.

UNITED STATES OF AMERICA.

"Received the only Grand Prize for Artificial Limbs
at the Worlds Fair, st, Louis, 1904,




Coppright, B84, EB, LM, ERDT, S804, 807, by A A MATLCS, Mew Virk

ORDER SHEET FOR ARTIFICIAL LEGS AND ARM

TO BE FILLED ACCORDING TO!DIRECTIONS AND THEN FORWARDED TO

‘A. A. Marks, 701 Broadway, New York, U. S. A.
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Sec&on L ams of Single Leg Amputations (Right or Left)
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