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SPECIFICATION forminjs part of Letters Patent No, 406,328, dated July 2, 1889,
Applicatloi:' filed Decembor 21,1888, Serial No.294,277, (No model.)

To -all whom it may co’naern.

Be it known that I, NICHOLAS YAGN, a sub-
jeet of the Emperor of Russia, residing at St.
Petersburg, in the Empire of Russia, have
invented certain new and useful Improve-
mentg in Apparatus to Facilitate Walking
and Running; and I do hereby declare the fol-
lowing to be a full, clear, and exaet deserip-
tion of the invention, such as will enable oth-
ers skilled in the art to which it appertains to
make and use the same, reference being had
to the accompanying drawings, and to ﬂ\e let-
ters or figures of reference marked thereon,
which form a part of this speexﬁwmon

Referring to the drawings, Pigtires 1 and 2
illustrate in side elevation my improved ap-
paratus in its application for use/and in dif-
ferent positions. Figs. 3 and 4 are rear ele-

vations of the same in'the positions shown in
Irigs. 1 and 2, respectively. Figs. 5 and 6
show respectively, the shoe. anfl foot - rest
thereof in plan view." . Kigs. 7 and 7* are cle-
vations of a portion of the telescopie rod or
standard of the apparatus and the locking-
sleeve. Figs. 8 and 9 are sections taken, re-
spectively,on lines 11 and 2 2 of Iig. 7. Trigs.
10 and 11 are like views looking upwardly
and taken, respectively, on lines 3 3 and 4 4
of Rig. 7. Figs. 12, 13, 14, 15, and 16 illus-
trate by elevations and plan views several
modifications in the form and construetion of
power-spring.

The fatigue inherent to the simple bending
or flexure of the legs when otherwise motion-
less is well known, as well as the reason why
the power exerted by the muscles of the legs
ig greater than in walking:ox, running. In
the former case there is no usuful mechanieal
produet or result of the force expended other
than the mere lifting of the trunk or body,
while in the latter case there is & compara-
tively great or useful mechanical product or
result obtained in the propulsion of the body;
yebtthere is in the latter case a corivaratively
great amount of energy wasted inlovercoming
the inertia of the body. It isobvious, there-
fore, that walking, running, j umping, or the
carrying of burdens could bLe rendered much

Jess fatiguing if the energy or power required

to sustain the body or the latter and a bur-
den could be taken up by mechanical devices,
and that the speed in walking or running or

|

the distance at a jump may be materially in-
creased if the mechanieal power necessary to
the support of the body were so constructed
as to be multiplied in proportion to the vis
viva of the dead-weight of, the body when in
motion, and this is the object of the present,
invention.

The invention consists of a spring-support
for the body and adapted to be secured to the
legs and operating to relieve the latter of the
weight of the body, or such weight and an ad-
ditional weight or burden earried by the body,
substantially as hereinafter deseribed, and
as set forth in the claims.

The invention further consists in the com-
bination, with the spring-support for the body,
of« like support for the legs to assist the lat-
ter in carrying the weight of the body and in
overcoming the inertia thereof, substantially
as hercinafter fully deseribed, and set forth
in the claims. ,

Finally, the invention consists in structural
features and combinations of parts, substan-
tially as hereinafter fully desembed, and as
set forth in the claims.

Before describing my invention in detail 1
would state that two apparatuses of preeisely
the same construction are employed and to
be applied to both the legs of the wearer. It
will therefore only be necessary to describe
one in order that the invention may be fully
understood.

The apparatus consists, essentially, of three
parts—a telescopie stcmdard provided with a
saddle, a power-spring, and a shoc to which
said standard is connected.

The saddle A consists of a<three-armed
frame o, of wood,metal,or other suitable ma-
terial, provided with one half of a hinge ¢, the
other half of which is formed upon the upper
end of the standard. The saddle-cloth a? of
both apparatuses is connected by a strap A?
to a waist-belt A’ and to each otherby a belly-
band A% one of the saddles being provided
with a short strap or tongue ¢? Figs. 1 to 4,
and each saddle is further provided with a
thigh-strap A%, adapted to be connected to a
short strap or tongue at.

In the drawings I have shown the parts A?
and «® and A ¢* adjustably conneeted to-
gether by means of lacing ¢; but other well-
known means may beemployed to adjust these
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parts to the body of the wearer, and in prac-
tice T preferably make the straps A? adjust-
able also relatively to the belt and saddle.

The belly-band A® is supported from the
waist-belt by a hook or hooks or by a loop or
loops. (Not shown.) Any other means may,
however, be resorted to to seeure the saddles
to the upper end of the legs, so that when the
Iegs are flexed or hent the weight of the body
will be thrown on and supported by the sad-
dles, as shown in Fig. 2.

The standard € is composed of two tele-
scopic scetions ¢ ¢, the lower secetion ¢ being
connected by a universal joint ¢! to the heel
end of a shoe, presently to be deseribed, while
the upper end of the section ¢ of said stand-
ard has the half-hinge for the saddle herein-
before referred to.

The upper section ¢ ol standard C is pro-
vided for a portion of itd length and on di-
ametrically-opposite sides with longitudinal
ribs ¢? that terminate in a shoulder ¢, said
shoulder being formed by culling away the
ribs in opposite directions, as shown in Figs.
7 and 11, and upon this section of the stand-
ard is mounted a sleeve 8, that corresponds
in cross-seetion to the ribbed portion of the
standard-seetion r; as shown in Figs. 89, and
10. It is obvious that when said sleeve S is
allowed to slide along the standard-section ¢
until its upper edge lies below the cut-away
portion of thesaid ribs and a partial rotatjon
is imparted to the slecve it will be moved out
of register with the ribs and be thus locked
against upward motion by the shoulders ¢
At the lower end, above the universal joint
of section ¢’ of the standard, is secured a disk
C’, that together with the sleeve S serve as
abutments for a coiled spring BB, mounted on
standard C, which spring holds the sleceve 8
by a yielding pressure against downward mo-
tion.  To limit the expansion of the spring, T
employ cords or chains 0, attached to disk ¢’
and to the spring al its upper end, as shown,
or to the sleeve S, and to prevent said chains
from becoming entangled in the coils of the
spring when said spring is compressed or ex-
panded they may be passed through or woven
into the coils at certain points, as shown in
Figs. 1 to 4.

g, Figs.1 to 6,is the shoe, to the heel end of
which the standard is mounted,as deseribed,
said shoe being hinged or articulated at the
instep, as shown at ¢, Figs. 5 and 6. To the
toe end ¢’ of the shoe is hinged or articulated
a foot~rest IY, that is stvpported from the shoo
E by a stirrup E’, secured to the foot-rest at
or near the instep thereof, said stirrup being
provided with perforated lugs or cars /; that
are adapted to slide on vertieal rods D, hinged
atl d? to a cross bar or plate d, seeured to the
shoe I in front of the instep thereof.

As shown in Iigs. T and 2 and in Tig. 5, the
shoe is considerably Tonger than the foot-rest,
23 asto provide room for connecting the stand-
ard C.  Upon cach rod D is mounted a spring
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D7, whose lower end abuts against a disk or
flange d’ and its upper end against one of the
lugs or ears f of the stivrup ¥, the upper ends
of the rods being provided with a head or
flange «f to confine the stirrup and springs.

Ins.eac of 3 eoiled spring, any other suitable
form of power-spring may be employed.

In Tig. 12 T have shown a spring composed
of a rubber eoiled spring and metallic disks
i/, or a metallic coiled ribbon interposed be-
tween the rubber coils.

Ifig, 13 shows a spring composed of a series
of half-elliptic springs 07 through the free end
of whieh the standard C passes.

Irig. 14 shows a spring constructed on the
principle of the Belleville system—that is
to say, the spring is formed Dby clastic con-
cavo-convex disks IF.

TFig. 15 shows a plurality of coiled springs
connected with radial arms secured to the
lower section'¢” of the ~tandard C, at the upper
and lower unds of said section, respectively,
the uppersection ¢ of the standard being suit-
ably slotted for the passage of the arms and
to enable said sections to move one upon the
other.

Fig. 16 shows a spring composed of sections
comprizing cach two non-clastic metallie
plates &' a1ud & rubber block 03 interposed be-
tween said piates, through the free end of
which the standard C passes. The power-
spring employed may thus be varied aceord-
ing to the power fo be excrted by such spring.

The operation of my improved device is as
follows: When the leg is in a perfectly erect
position, as shown in Ifig. 1, the sleeve S is
locked by the shoulder ¢?against upward mo-
tion on the standard, and the leg cannot be
bent, owing to the stress of the spring. I
have hercinbefore stated that by imparting a
partial rotation to the sleeve S its bore ean be
made to register with the ribs ¢® on the upper
standard-scction, and that this may be effected
automatically and at the proper time the
sleeve S i. provided with an arm s, and the
arms of both sleeves are connected by a eoiled
spring or clastie band or cord, and in such
manner that on moving one leg forward, as in
walking, the sleeve S on the standavd of
the other Ieg will be partially rotated to per-
mit the sleeve to move upward, so that said
leg may be bend to move it off the ground
prior to throwing it forward, the extent of
motion of the sleeve being a limited one.
Supposing that the wearer of the apparatus
starts with the left leg, the sleeve on the
standard of that leg having been previously
turned to allow the leg to be bent, assaid leg
is thrown forward the sleeve on the right leg
is turned; but as the left leg is straightened
to bring it to the ground the standard thereof
is extended to its full length, and as the sleeve
on said standard is held by the stress of the
clastic connection the upper standard-section
will move sufficiently to bring the shoulder ¢
above the sleeve and thusloek it.  As the left
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foot reaches the ground and-the right leg is
bent for the next step, the entire weight of
the body is supported from the coiled spring
of the standard on the left leg, instead of on
said leg. Said spring is compressed and will
assist the wearer in his effort to lift the right
leg previous to taking the next step. Now,
if the propulsion of the body is effected by
jumps, the »is viva or momentum of the body
is converted into lifting power by the'spring
BI3. The power of this spring is assisted by
the power exerted by the springs D/, and their
resistance to compression should be such as
that when the full weight of the body is sup-
ported thereby the heel of the boot or shoe of
the person will not quite touch the sheeill, zs
shown in Fig. 2. It will readily be secn/that
the weight of the body is not only taken up by
the springs B D/, but is made the mecans of
multiplying the power to be exerted by said
springs in proportion to the 2is vira of the
body when in motion, so that the muscles of
thelegs aresubstantially relicved of all strain.

In practice the heel of the foot-rest may be
provided with spikes or screws to be secured
to the heel of the boot or shoe of the wearer,
as is the case in skates; or other means may
be provided, such as straps and buckles con-
neeted with the stivrups.

The elastic foot-rest may be dispensed with
and the shoe I attached to the shoe of the
wearer; but I prefer to use the foot-rest, as it
nmtormlly assists in relieving the muscles of
the legs from the strain and the spinal col-
umn from being jarred, espeeially in running
or jumping.

What I do claim as my invention, and de-
sire to seeure by Lelters Patent, is k

1. In an apparatus of the class dess Lodga
spring-support for the body and piy otm ‘eofl-
nections for conneeting the opposite extremes
of the support to the corresponding extremes
of the legs, substantially as (md for the pus-
poses specified.

2. In an apparatus of the class descr ibed, a
sprr mfr-support. for cach leg, comprising a tele-
scopic standard, a power-cpring having its
extremes connected with the e\tl eme sectmns
of the standard, a seat or bearing for con-
neeting the standard to the upper e\m'emc of
the ]cg, and a pivotal connection between the
lower extreme of said standard and the foot,
snbstmm,ﬂly asand forthe purposes Hp(,(,lfl(,d

3. In an apparatus of the class described, a
@prmq—support for each leg, comprising a tele-
s(,oplc standard, a seat or 1)0%11110 for connect-
ing the standard to the upper e\tleme of the
100‘, a pivotal eonnection between the lower
extremeof the standard and the foot, a power-
spring, a fixed abutment on the Towor section
of sald standard for one end of the spring,
a movable abutment for the OPPOsLLL
the spring on the upper section of tie r,;umd-
ard, and a lock for locking said abutment
agamst motion, substantis ﬂl; as and for the
purposes .speclﬁed
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4. In an apparatus of the class deseribed, a
spring-support for cachleg, comprising a tele-
scopic standard, a seat 6r bearing for connect-
ing the standard to the upper extreme of the
leg, a pivotal conneetion between the lower
extreme of the standard and the foot, a power-
spring, a fixed abutment on the lower section
of said standard for one end of the spring, a
movable abutment for the opposite cnd of the
spring on the upper section of the standard,
a lock for locking said abutment against mo-
tion, and a connection between the movable
abutments of the two standards operating to
automatically lock and unlock the abutments
in the act of walking, running, or jumping,
substantially as desecribed.

5. In an apparatus of the class deseribed,
the combination, with a spring-support for

cach leg, of a seat at one end thereof for at-
tachment to the upper extreme of the leg,and
a shoe at the opposite end of said support for
attachment to the foot, substantially as de-
seribed.

6. In an apparatus of the class deseribed,

the combination, with a spring-support for’

cach leg, of a seat hinged at one end thereof
for attachment to the upper extreme of the
leg, and a shoe pivotally connected with the
other end of said support and adapted to be
attached to the foot, substantially as and for
the purposes speeified.

7. In an apparatus of the class deseribed,
the combination, with a spring-support for
cach leg, of a scat hinged at one end thereof
for attachment 1o the upper end of the leg, a
shoe articulated at the instep, and a universal
joint between the heel of the shoe and the
lower end of the support, substantially as and
for the purposecs specified.

8. In an apparatus of the class described,
the combination, with a spring-support for
cach leg, a hinge-connection for attaching the
upper end of said support to the upper ex-
treme of the leg, a shoe pivotally connected
with the lower end of ‘the support, and an
clastic foot-rest connected with the shoe,sub-
stantially as and for the purposes specified.

9. In an apparatus of the class desecribed,
the combination, with a spring-support for
cach leg, a connection for attaching the up-
per end thereof to the upper extreme of the
leg, and a shoe articulated at the instep and
pivotally eonnected with the support, of an
elastic foot-rest consisting of a plate or sole
articulated to the shoe at the toe, a stirrup
conneeted with the foot-rest at the ulstep, and
spring-bearings for said stiveup pivotally con-
nected with the shoe, substantially as and for
the purposes speeified.

10. In an apparatus of the class deseribed,
the combination, with a spring-support for
cach leg, a connection for attaching the upper
end thereof to the upper extreme of the leg,
and a shoe articulated at the ingtep and piv-
otally connected with the support, of an elas-
tie foot-rest consisting of a ph(e or sole ar-
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ticulated to the shoe at the toe, a stirrup con- In testimony whereof Iaffix my signature in
nected with the foot-rest at the instep, and | presence of two witnesses.

spring-bearings composed of a rod hinged to - -

t]lle sl?oe on oppositesides thereof, and springs NICHOLAS YAGN.
mounted on said rods and supporting the Witnesses:

stirrup, substantially as and for the purposes N. TSCHEKALOFF,

specified. J. FRESHVILLE,



