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UNITED STATES

PATENT OFFICE.

NICHOLAS YAGN, OF ST. PETERSBURG, RUSSIA.

APPARATUS FOR FACILITATING WALKING, RUNNING, AND JUMPING.

SPECIFICATION forming part of Letters Patent No, 440,684, dated November 18, 1890,
Application filed February 11, 1890, Serial No, 340,022, (Nomodel.)

To all whom it may concern:

Be it known that I, NIcHOLAS YAGN, me-
chanical engineer, a subject of the Emperor
of Russia, residing at St. Petersburg, Russia,
have invented certain new and useful Im-
provements in Apparatus for Facilitating
Walking, Running, and Jumping; and I do
hereby declare the following to be a full,
clear,and exact description of the invention,
such as will 2nableothers skilled in the art to
which it appertains to make and usethe same,
reference being had to the accompanying
drawings, and to letters of reference marked
thereon, which form a part of this specifica-
tion, and in which—

Figures I and 2 are side and rear eleva-
tions of my improved apparatus,showing the
same as applied to the body. Tig. 3isaside
elevation illustrating the operation of the ap-
paratus in walking. Fig. 4isa diagrammatic
view illustrating the operation of the foot-
connection in walking; and Figs. 5 and 6 are
longitudinal and transverse sections, respect-
ively, of the shoe. '

‘The invention relates to apparatus for fa-
cilitating walking, running, or jumping, and
has for its object certain improvements on

similar apparatus, for which I have obtained

Letters Patent of the United States of Amer-
ica, dated July 2, 1889, No. 406,328, and Jan-
uary 28,1890, Nos, 420,178 and 420,179, re-
spectively.

In the apparatus described in the aforesaid
patentsthe vis viva of the dead-weight of the
body or trunk is made available to facilitate
walking, running, and jumping, springs be-

‘ing used to take up and accumulate the

power, said springs being so arranged as to
apply the power stored or accumulated at the
seat, waist, or under the arms, respectively.

The present improvement has for its object
not only to utilize the vis viva, but also the
dead-weight of the entire body.

In an application for patent of even date
with this, Serial No. 340,021, Thave described
an apparatus designed to carry out the object
of this invention,the power-accumulator con-
sisting, cssentially, of a number of springs
adapted to support the weight of the entire
body and store and accumulate the power ex-
erted fhereby, together with the power ex-

erted by the momentum of such dead-weight
when in motion. The apparatus shown and
described in said application for patent, al-
though answering all the purposes for which
it was designed, is, however, more or less
cumbersome and weighty. I have found that
by substituting a compressed-flnid accumu-
lator for the spring-accumulator I can con-
struct the same so as to relieve it of the ob-
jectionable features referred to and obtain an
equally-efficient accumulator.

To these ends the invention consists in a
compressed-fluid aceumulator adapted to be
applied to the feet and to support and take
up the entire weight of the body, or approxi-
mately so, as well as the power due to the mo-
mentum when the body is in motion; also, in
the combination, with the accuinulator, of a
storage-reservoir adapted to be carried on the
person, in which a fluid is stored under press-
ure; also, in constructive features and combi-
nations of parts, as will now be fully de-
sceribed, reference being had to the aceom-
panying drawings.

S indicates a stocking that is provided with
a wooden or with a sheet-metal sole s, the toe
end of which is preferably bent upward for
convenience and comfort. To this sole s is
secured a gas-tight receiver or holder con-

60

65

70

75

8o

structed of a flexible material, so as to adapt

it to be expanded and collapsed under inter-
nal and external pressure, as hereinafter more
fully described, the said receiver forming, so
to say, an intermediate sole 8’, and has con-
neected toitthe outersole3*. In longitudinal
vertical section the gas-holder 8’ is wedge or
bellows shaped, or substantially so, when in-
flated, its greatest depth being at theheel end,
as slhiown,

To the holder is connected a flexible gas-
tight tube T, that extends {o near the waist,
at which point it is of smaller diameter and
is secured in a looped strap b, depending from
the waist-belt B. 'The smaller end of the
pipe may be provided with a stop-cock for
closing the same, or the end ¢ of the tube T
may be inserted between two clamping-plates
Pand P’, of which one is movable toward or
from the other, between which plates the end
of the pipe or tube is clamped by means of
the clamping-serew C3to close the pipe against
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the escape of gas. It will be observed that
when the holder 8’ is fully expanded by the
admission thereto of a gas under pressure it
will form an elastic or resilient bearing for
the body and perform the function of a power-

accumulator under the weight of such body,

theresilient power being materially increased
by the column of gas in the tube T”. The
tendency of this resilient force due to a fur-
ther compression of the gas under the weight
of the body or the momentum of such weight
is naturally to lift the feet, so that this lift-
ing requires substantially no exertion on the
part of the wearer, while in running or jump-
ing, when the momentum is greater; there is
a rebound of the foot as it comes down on the
ground that accelerates the motion without
increasing the exertion; nor is it necessary
to bend or flex the legs to attenuate the shock
in running or jumping, since this istaken up
by the cushion of compressed gas, so that the
strain upon the musecles due to the flexure of
the legs and the raisingorlifting of the body
is also avoided.

The apparatus as described answers all or-
dinary purposes; but when it is desired to
walk or run at greater than a moderate speed
another factor of fatigue is to be taken into
consideration—namely, that which is due to
the greater rapidity of the movement of the
legs. Although the legs can be oscillated or
vibrated like a pendulum without any great
muscular exertion, yet the rapidity of the vi-
brations under such conditions is limited,
usually notexceeding two oscillations per sec-
ond. When this speed of oscillation or vibra-
tion is increased, the muscular exertions ex-
ceed in proportion very materially the in-
crease in the speed of the vibration, so as to
produce fatigue much sooner than when the
legs are vibrated at a normal or ordinary
speed. In order to faecilitate the increase in
speed of the motion of the legs without mate-
rially inereasing the muscular exertion, I con-
nect the feet by means of. elastic straps or
cords C ¢/, the toe of one foot being connected

_ with the heel of the other foot, the two straps
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C C’ crossing each other; or four straps may
be used, if desired, united as shown in Fig. 3,
a hook H being provided at the pointof junec-
tion or crossing of the straps. To this hook
is secured a strap C? that is adjustable, it be-
ing formed in two parts, of which one is pro-
vided with a buckle ¢? Fig. 2. The upper
end of the strap (?is connected to two straps
D and D’ secured to the waist-belt B, said
straps passing between the legs and are ad-
justably secured by means of buckles d’ to
short straps d, also secured to waist-belt B, as
shown in Figs. 1 and 3. The strap C? serves
to support the straps C and (’, to preventthe
feet from becoming entangled therein. As
one leg—as, for instance, the right leg—is ad-
vanced or swung forward, the straps are dis-
tended, as more clearly shown in Fig. 4, there-
by tending to draw the left leg along, so that
as soon as said left leg is lifted from the
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ground it will be drawn forward by the accu-
mulated power in the distended straps. In
practice the lower half ¢? of strap C?is also an
elastic strap, so as to yield to the motion of
the legs, the tendency being to lift the legsin
the act of walking.

In starting to walk and when the speed is
a'normal one these straps will slightly incon-
venience the wearer; but as the speed is in-
creased the speed of the vibrations of the legs
as well as the amplitude of said vibrations
automatieally increase without any material
increase in muscular exertions to four vibra-
tions per second, or double the number of vi-
brations in ordinary walking.

For convenience of charging or inflating
the gas-holder with compressed gas I provide
a storage-reservoir R, adapted to be strapped
to the back and having a discharge-tube pro-
vided with a stop-cock 7, said discharge-tube
being adapted to be connected with the pipe
or tube T. The storage-reservoir is further
provided with a short pipe P? having a stop-
cock p for connection with a fluid-compressor
or with a storage-tank containing a fluid un-
der pressure. Any suitable fluid may be
used—such as compressed air, for instance.

Any suitable or well-known material or ma-
terials may be employed in the construction of
the compressed-fluid-power accumulator, the
pipe-connection, and the storage-reservoir, so
as to render them impermeable to a fluid un-
der pressure.

I have described the power-accumulator as
applied to a stocking. - It will, however, be un-
derstood that I do not limit myself to such
application, as it may equally as well be ap-
plied to a shoe or slipper. v

Having described my invention, what I

claim, and desire to secure by Letters Patent,
is— :
1. In an apparatus for facilitating walking,
running, and jumping, a power-accumulator
comprising a gas-holder adapted to be expand-
ed and collapsed under internal and external
pressures, respectively, and constructed for
application to the feet, so as to support the
weight of the body, as deseribed.

2. In an apparatus for facilitating walking,
running, and jumping, a power-accumulator
comprising ashoe orstocking the sole of which
consists of a gas-holder adapted to be expand-
ed and collapsed under internal and external
pressures, respectively, as and for the pur-
poses specified.

- 3. In an apparatus for facilitating walking,
ruanning, and jumping, a power-accumulator
comprising a gas-holder adapted tobe expand-
ed and collapsed under internal and external
pressures, respectively, and constructed for
application to the feet to support the weight
of the body, in combination with a tube con-
nected with said holder and adapted to be
supported from a waist-belt, said tube being
provided with means, such as described, for
closing the outer end thereof, substantially as
and for the purposes specified.
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4. In an apparatus for facilitating walking,
running, and jumping, a power-accumulator
comprising a bellows-shaped gas-holder
adapted to be expanded and collapsed under
internal and external pressures, respectively,
and constructed for application to the feet,
80 as to support the weight of the body, asde-
scribed.

5. Inan apparatus for facilitating walking,
running, and jumping, a power-accumulator
comprising a gas-holder adapted to be ex-
panded and collapsed under internal and ex-
ternal pressures, respectively, and construct-
ed for application to the feet to support the
weight of the body, in combination with re-
silient connections for connecting the toe of
one foot with the heel of the other, substan-
tially as and for the purposes specified.

6. In an apparatus for facilitating walking,
running, and jumping, a power-accumulator
comprising a gas-holder adapted to be ex-
panded and collapsed under internal and ex-
ternal pressures, respectively, and construct-
ed for application to the feet to support the
weight of the body, in combination with re-
silient connections for connecting the toe of
one foot with the heel of the other and a sup-
port for said connections, adapted to be at-

- tached thereto and to the body, substantially
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as and for the purposes specified.
7. In an apparatus for facilitating walking,
running, and jumping, a power-accumulator

[<-3

comprising a gas-holder adapted to be ex-
panded and collapsed under internal and ex-
ternal pressures, respectively, and construct-

ed for application to the feet to support the
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weight of the body, in combination with re-

silient connections for connecting the toe of
one foot with the heel of the other and an
adjustable support for said connections,
adapted to be attached thereto and to the
body, substantially as and for the purposes
specified.

8. In an apparatus for facilitating walking,
running, and jumping, a power-accumulator
comprising a gas-holder adapted to be ex-
panded and collapsed under internal and ex-
ternal pressures, respectively, and construct-
ed for application to the feet to support the
weight of the body, and a tube connected
with the holder and adapted to be supported
from a waist-belt, in combination with a gas-
holder constructed of a flexible material and
provided with a discharge-pipe and coupling
for connection with the tube, said holder be-
ing adapted to be carried on the back, sub-
stantially as and for the purposes specified.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

NICHOLAS YAGN.

Witnesses:

N. TSCHEXALOFF,
F. BLav.
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