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(57) Devices for improvement of the basic crutch,
cane, and ambulatory aids to provide needed support
to ameliorate potential injuries and improve ambulation
for persons suffering from injured lower limbs, lumbar
region or other injuries, and who frequently require using
crutches formobility.Normally, the conventional crutches
require more energy from the user than merely walking,
and frequently, a crutch user may require rest. Prior
crutch systems have not provided a convenient way to
provide the user with such rest. Also, we show crutch
support in sitting position that works as a simple and
handy decompression system for herniated or bulged
discs and injured/weak back muscles. An integrated
crutch and walker system is described.
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Description

CROSS REFERENCE TO RELATED APPLICATION

[0001] This application is a CIP of application serial
number 16/405,980 filed on May 7, 2019, which is a CIP
of application serial number 15/849,631 filed on April 17,
2019, which is a CIP of application Ser. No. 14/641,313,
filed onMar. 7, 2015.We claim priority on the above filing
date.We incorporate by reference all the teachings of the
above applications in this application.

BACKGROUND OF THE INVENTION

[0002] Reduced or inhibited mobility presents a sig-
nificant problem for many people. Whether it is an injury
to the leg, hip, wrist, lumbar, or the result of increased
age, mechanical devices are often used for assisting the
user to enhance their mobility. Canes, crutches, walking
sticks and various other devices have been in use for a
considerable time. However, the functional design of
these devices has remained substantially the same.
Unfortunately, for the user, these devices are often cum-
bersome, uncomfortable, and difficult to use in slippery
surface situations and do not support the user’s back
adequately in the standing or seated position.
[0003] Persons suffering from injured lower limbs are
frequently required to use crutches formobility. However,
crutches require more energy from the user than merely
walking, and frequently, a crutch user may require rest.
Prior crutch systemshavenot provided a convenient way
to provide the user with such rest, and correct positioning
for wrists, which necessitate support to the back and
lower lumbar region. This support is important to the
crutch user in both the standing and seated position.
[0004] It would also be advantageous for a crutch, or
similarly constructedwalking aid, to provide greater com-
fort for the user. It would be further advantageous for the
walking aid to utilize the user’s energy to mechanically
assist the user, while walking. Furthermore, it would be
advantageous for a walking aid to provide enhanced grip
on slippery and/or uneven surfaces. It also would be
advantageous for walking aid to provide an ergonomic
handle that provide a correct hand rest and wrist posi-
tioning.
[0005] While various modifications have been at-
tempted, there is presently no crutch that incorporates
the appropriate ergonomic structure in a light-weight,
sure gripping, user friendly, nonskid, shock absorbing,
ergonomic handle, and collapsible format. Now, we in-
troduce different embodiments of our inventions:
The current invention is designed to ameliorate many
health problems caused and exacerbated by the classic
crutch design and provide the light-weight, sure gripping,
user friendly, nonskid, shock absorbing, ergonomic han-
dle, and collapsible format that users need. This current
invention is also designed to provide the support to the
back a crutch user requires in both the standing and

seated positions.
[0006] The injuries resulting from the traditional crutch
use are in part due to the fact that patients overly rely
upon the underarm portion to support the body weight.
The invention here is designed to take considerable
pressure from theunderarmportionandsupport thebody
weight of the user ergonomically. This crutch is designed
for the contour of the shape of the axilla. This minimizes
potential underarm nerve injuries, like neuropraxia, and
even complete paralysis of the arm. The design also
ensures that the pressing weight of the body is not solely
directly on the axilla, thus, minimizing the occurrence of
muscle strain of the arms and shoulders, as well as joint
pain to the shoulders.
[0007] Additionally, this improved crutch design mini-
mizes and reduces injuries to the hand and wrist. The
hand grip is contoured to fit a patient’s palm, designed to
maintain the hand and wrist in a neutral position, when
the crutches are in use or at a e.g. 5 to 25 degrees angle
during ambulation. The general construction and design
of existing crutch hand grips does not provide the correct
ergonomic orientation between the wrist and forearm,
even though padding may be present.
[0008] Failure to achieve correct alignment and pad-
ding in thepalmararea can result in disordersofwear and
tear, including overuse syndromes, repetitive strain in-
juries, musculoskeletal injuries, and compressive neuro-
pathies. Common injuries resulting in such usage in-
clude: carpal tunnel syndrome, wrist tendonitis, medial
or lateral elbow epicondylitis, and rotator cuff muscle
strains and tears. These disorders appear to be more
common in the chronic crutch user, and are the result of
repeated stresses on a particular musculoskeletal area.
Thus, none of the traditional crutch constructions effec-
tively support the users’ body weight or torso in a com-
fortable manner so that they are able to walk using
minimal energy with maximal comfort.
[0009] The following prior art references describe ad-
justable crutches, ergonomic cushions and hand grips
and curved crutch tips. These prior art references, at-
tempt to, but do not comprehensively solve the issues
described above, and nor do these crutches provide
ergonomic back support and spine decompression to a
user who is seated. Further, these adjustable features of
the prior art are generally to support storage the crutch
after use. However, the adjustability of the invention
facilitates a shorter support embodiment to support the
user, while seated.
[0010] No other prior art has solved these problems
this way and this efficiently.
[0011] Embodimentsof thepresent inventiongenerally
relate to an orthopedic device to improve mobility and
orthopedic support, while seated. More specifically, var-
iousembodimentsof thepresent invention relate tomulti-
stagecollapsible crutches that supportswhilebothstand-
ing and seated.
[0012] Some of the prior arts for the adjustable
crutches are:
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U.S. Pat. No. 8,844,548 teaches a walking aid sup-
port which includes an embodiment that comprises
anoval shapedbottomandadownwardly angled slit.
This support is configured facilitating walking and
providing support in rough terrain.

U.S. Pat. No. 8,800,579 teaches an adjustable
crutch designed to address three documented ha-
zards or situations that may cause the crutch user to
fall and injure themselves, however, it does not teach
the support and amelioration of injuries to the under-
arm and hand, nor does it support the seated user.

U.S. Pat. No. 8,474,470 teaches an adjustable
crutch designed to support an infirmed person’s
weight, while standing, but does not support the
person’s weight, while seated.

U.S. Pat. No. 8,418,704 teaches apower adjustable
crutch assembly for assisting a user in transitioning
between a seated position and a standing position.
The assembly includes a support configured for
positioning under an arm of a user. An upper frame
is coupled to and extends downwardly from the
support. A lower frame is in slide form coupled to
the upper frame. An adjustment assembly is oper-
ationally coupled to the lower frame and the upper
frame. It does not claim support for the user while
seated, and as with most adjustable crutches, the
adjustable characteristics are for ease of storage
and/or usage in the standing position, not to support
while seated.

U.S. Pat. No. 5,465,745, an adjustable crutch, in-
cludesupper and lowerassemblieswhichare in slide
format interconnected with one another and con-
structed of hollow aluminum pipes, or tubing, inter-
connected by glass or fiber-reinforced nylon mem-
bers. The present invention has significantly more
features toensure thesafetyof theuserand the three
slidingmembersper staffallows thecrutch to support
the user in the seated position.

U.S. Pat. No. 7,360,547 is for awalking assist device
which includes an elongate shaft having an adjus-
table length, a handle detachably connected to a
proximal end of the elongate shaft, and a curved
elongate base that mate to and engages a distal end
of the elongate shaft.

U.S. Pat. No. 7,537,017 teaches a shoulder support
assembly for an adjustable crutch. The shoulder
support assembly is geared to solve many of the
health issues connected to theusageof the standard
crutch, but does provide adequate support, and it
lacks the obvious advantages of a standard adjus-
table crutch.

Deficiencies of the embodiments in these prior art
referencesdocumentedaboveare their lackofability
to balance mobility, walking steadiness, support the
back while seated, and prevent tripping.

US Patent Application 2013/0263901 teaches a
handgrip for a crutch that, unlike the claimed design,
is offset from the plane of the crutch in both forward
and rear end of the grip.

U.S. Pat. No. 8,776,321 teaches an ergonomic hand
grip that provides shock absorption and reduces
fatigue. More specifically, the present technology
is a hand grip of varying thickness to permit support,
while also absorbing shock and vibration.

U.S. Pat. No. 8,950,415 teaches a crutch system
pertaining to assembly and disassembly purposes,
and the assembly and the disassembly of the crutch
system adapted to be done in a simple, safe, rapid
and economical manner.

[0013] So, noother prior art has solved theseproblems
this way and this efficiently, as described below.

SUMMARY OF THE INVENTION

[0014] In one embodiment, a method and a device as
an improvement for the traditional crutch and its usage is
disclosed. The current invention has the design and
function that far exceeds those of a traditional crutch/-
walking/sitting aid. It deals particularly with a more com-
fortable construction in crutch design. This invention is
designed to provide help and relief for more effective
ambulation and improved posture, for disabled as well
as pre‑ and post-operative population, e.g., patients with
chronic herniated or bulging discs.
[0015] The present invention provides for a crutch
base that addresses three hazards of the typical crutch:

1) losing balance ona slippery surface causedby the
tip sliding out from underneath;
2) hitting an object or an obstacle on the ground with
the walker causing the user to continue in motion
through inertia, while the walker is stopped by the
obstacle; and
3)being restrictedby thewalker as thepersonmoves
forward or slips backward as he/she grabs onto the
walker for support, but the walker is insufficiently
flexible to move with the person.

[0016] A first embodiment of the present invention is
configured for persons with a relatively severe handicap
and limited moving dexterity, generally unable to walk
without a walking aid. This embodiment is configured for
providing stability in bumpy or slippery walking terrains
under a number of adverse situations that may occur. A
second embodiment of the present invention is config-
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ured for use by persons who are not severely handi-
capped and use a walking aid, possibly for optional
support, if, for example, one leg is sore or injured. Such
a personwould desire flexibility and onlyminimummove-
ment restriction from the use of the walking aid.
[0017] The invention is also adjustable and allows the
user to support his/her bodyweight in theseatedposition.
This allows for more effective rest and reduces stress on
the lumbar region. This is important and distinguishes
this invention from the prior art. Using this design in the
seated position elevates the upper body such that the
user’s upper body weight does add significant pressures
to the lower back and spine. Thus, elevating and elongat-
ing theupper body reduces thepressureand stress to the
lower body reducing the possibility of injury or worsening
injuries, such as herniated discs and bulging discs, by
decompressing the spine and alleviate upper body
weight pressure on injured discs. The lower back is
vulnerable to body weight pressures, while standing
and seated, and this design minimizes those harmful
pressures. This design also effectively supports the
user’s body weight/torso in a comfortable standing posi-
tion so that the user is able to walk using minimal energy
with maximal comfort.
[0018] In addition to supporting the user in ambulation
and in the seated position, the design of the underarm
cushion reduces stress and injury. This crutch cushion is
designed to contour to shape of the axilla. The combina-
tion of the cushion form and special soft memory foam
used in itminimizes potential underarmnerve injuries like
neuropraxia, and even complete paralysis of the arm.
The design also ensures that the pressing weight of the
body is not directly on the axilla, thus minimizing the
occurrence of muscle strain of the arms and shoulders,
as well as joint pain to the shoulders.
[0019] Furthermore, the hand grip is contoured to fit a
patient’s palm and designed to maintain the hand and
wrist in a neutral position when the crutches are in use or
at a e.g. 5 to 25 degrees angle during ambulation. The
general construction and design of existing crutch hand
grips does not provide the correct ergonomic orientation
between the wrist and forearm, even though padding
may be present. Failure to achieve correct alignment
and padding in the palmar area can result in disorders
ofwear and tear, includingoverusesyndromes, repetitive
strain injuries, musculoskeletal injuries, and compres-
sive neuropathies. Common injuries resulting from such
usage include: carpal tunnel syndrome, wrist tendonitis,
medial or lateral elbow epicondylitis, and rotator cuff
muscle strains and tears. These disorders appear to
be more common in the chronic crutch user, and are
the result of repeated stresses on a particular musculos-
keletal area. Thus, this improved crutch design reduces
injuries in ambulation, injuries to the hand through im-
proved handgrips, and injures of the axilla, due to breath-
able gel and foam cushioning, and provides the user
support and rest, while using the crutch, while seated.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

FIG. 1 shows a two-part detachable crutch with
special ergonomic handle and cushion that is posi-
tioned toward the rear.

FIG.2 showsadifferent design that hasacurve in top
segment of the crutch to provide more space be-
tween two crutches around the waist area for people
with large/wide hip.

FIG. 3A shows two small caps which can be used
after detaching the toppart to prevent thebottomend
pipes from piercing or denting the sitting surfaces.
FIG.3Bshowscrutchwithabase that canbeused for
resting the crutch on various non-paved surfaces.

FIGs. 4A and 4B show a totally detachable crutch.

FIG. 5 shows a mold for creating an alternative
embodiment of the handle.

FIG.6showsa front perspectiveviewof thehandleof
FIG 5.

FIG. 7 shows a rear perspective viewof the handle of
FIG 5.

FIG. 8 shows an alternative embodiment of a cane
formed in accordance with the invention.

FIG.9showsanalternativeembodimentof a forearm
crutch formed in accordance with the invention.

FIGs. 10Aand10Bshowalternative embodimentsof
a rubber tip for a cane formed in accordance with the
invention.

FIG. 11 shows an alternative embodiment of yet
another forearm crutch formed in accordance with
the invention.

FIGs. 12A and 12B show different perspective views
a walker having a storage pouch attachment.

FIGs. 13A and 13B show front and rear views of the
storage pouch attachment.

FIG. 14 showsawalker usinga telescopingcrutchas
a replacement handle in accordance with another
aspect of the invention.

FIGS. 15 and 16 show a walker modified using the
crutch shown in FIG. 14.

FIG. 17 shows the crutch used for modifying the
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walkers.

FIG. 18 shows a detail of FIG. 17.

FIGS. 19 - 20 show another crutch embodiment.

FIG. 21 shows the crutch of FIG. 19 - 20 used with a
walker.

FIGs. 22 and 23 show handle with an ergonomic
design.

FIG. 24 shows a comparison of user stress using the
handle of the invention and a prior art handle.

FIG. 25A - 25H show several completed handles
made using the mold illustrated in FIG. 5.

FIG. 26 shows another comparison of user stress
using the handle of the invention and a prior art
handle.

FIG. 27 shows the handle formed in accordancewith
the inventive method used on a crutch.

FIG. 28 shows a perspective view of a shock absorb-
ing tip for a crutch/cane with a rubber tip.

FIG. 29 shows the tip of FIG. 28 used on a cane.

FIGs. 30 and 31 show a base of a crutch that can be
used for walking on various non-paved surfaces.

FIGs. 32A and 32B show different views of a hand
grip in an open position.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0021] A method and various devices as improve-
ments for the traditional crutch and its usage is disclosed.
The current invention has the design and function that far
exceeds thoseof a traditional crutch/walking/sitting aid. It
deals particularlywith amore comfortable construction in
crutch design. This invention is designed to provide help
and relief for more effective ambulation and improved
posture, for disabled as well as pre‑ and post-operative
population, e.g., patients with chronic herniated or bul-
ging discs.
[0022] FIG. 1 shows a two-part detachable crutch 100
with a special ergonomic handle 102 and cushion 103
that sits or is positioned toward the rear 104. The top
portion 106 can be slidably received in the bottomportion
108with a fitting 110which canbe tightened to secure the
relative positions of top and bottom in the well-known
manner. FIG. 2 shows a different design 111 that has a
curve 7002 in the top part/segment 112 of the crutch to
provide more space between two crutches around the

waist area for people with large/wide hips.
[0023] FIG. 3A shows two small caps 7001 which can
be used after detaching the top part to prevent the bottom
end pipes 114 from piercing/denting the sitting surfaces.
FIG. 3B shows a base 7003 which can additionally be
used for resting the crutch on various non-paved sur-
faces. Additionally, the base shown in Fig. 3A and 3B
improve weight bearing capacity of the crutch and pro-
vide better stability for the user during their rehabilitation.
FIG. 4A shows a user using the detachable crutch 100,
111 of Figs 2 and 3 in the sitting position, to stretch the
upper body or decompression of back/spine, which is a
secondaryuseof thecrutch100.Similarly, FIG.4Bshows
a user using the detachable crutch 100 of Fig. 3B. The
device shown in Figs. 4A and 4B is used in rehabilitation
of the lower lumbar and spine in the sitting position.
[0024] The pair of crutches 100, 111 are designed for
usage in the sitting position, in addition to standing and
walking positions. This apparatus 100, 111 can adjust to
about one third of the regular height in order to allow the
user to use them in the sitting position to prop up their
torso, therefore, it takesmost of the upper bodyweight off
the back and lower spine, in which it helps the user with
back injury in sitting position. Each one of the crutches
100, 111 has two segments that telescopically slide into
each other, in order to adjust to the height between a
supporting sitting surface, such as chair, to the underarm
or armpit of the user, while the user is in the sitting
position.
[0025] This function helps patientswith back and spine
injury that are having a hard time to sit and encountering
lots of pain, as all the upper body weight is bearing on
lower injured back, while sitting. This function also cre-
ates a traction system in sitting position, as the adjusted
crutch pushes up the user’s body/torso against the grav-
ity force, therefore, helps to reduce the spine pressure
over possible bulge discs and pinching nerves, which
cause pain and numbness in body, and also improves
postural alignment, while seated. The pair of crutches
also have an ergonomic grip that eases the handling
process and reduces the pressure on the wrist (and
allows/encourages the user to distribute some of the
weight on the handles, instead of leaving all the weight
on the vulnerable under arm area).
[0026] Some of the features are as follows:
A pair of multi-functional crutches comprising of under-
arm cushions and three body segments which telesco-
pically slide into each other to transform the regular
crutch to a sitting crutch for patients who may have
difficulty and pain, while sitting, due to the body weight
pressure on the injured back and spine. It also has the
new ergonomic handle design 500 which helps user to
bear most of the user’s weight on the palm of her hands,
and not on her wrists.
[0027] The material and size of the system or appara-
tus described here can be widely diverse and different,
e.g., made of wood, plastic, elastic, rubber, artificial ma-
terials, partially wool for cover (or fabric), glass, fiber
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glass, crystal, metal, alloy, carbon, carbon fiber, poly-
mers, ceramic, transparent materials, translucent mate-
rials, gluedmaterials, layered or stackedmaterials, or the
like, and e.g., for sizes from about 0.25 ft as lower end of
the range, to 6 ft, as upper range or values, in overall
length and height, or from a few mm to a few inches for
other dimensions for components and connections/con-
nectors, in the images shown, just as examples. How-
ever, these numbers and materials are just examples,
and not limiting the invention by any means, in spec or
figures or for any purpose.
[0028] Fig. 5 shows amold apparatus exemplifying the
method of forming amold 498 and the subsequent crutch
handle 500produced thereby. The shape of themold 498
is determined by creating, on a user by user basis pre-
ferably, an impression formed of a compressible molding
material grasped by the intended user. A scan of the
molding material formed by the user’s hand impression
is then taken and the digital results are used to create the
crutch handle 500. This is done for both the user’s right
and left hands.
[0029] Figs. 6‑11 show the handle 500 made as de-
scribed above for a cane or crutch used in various set-
tings. Thehandle 500 consists of twomain parts: an inner
ribbedstructure550andanouter soft covering.Thesolid,
ribbed material 550 in the core of the grip provides a
sturdy base for support andenables theoverallmass and
volume of the grip 500 to extend outward from the crutch
100, 111. It is composed of high-density acrylonitrile
butadiene styrene (ABS), a material known for its tough-
ness and impact resistance. The complexity of the inner
structure 550 allows for adjusting the axis and angle to
best match the arm and hand’s natural posture. The grip
has a soft and nonskid padding to provide maximum
comfort and shock absorbing property.
[0030] The outer cover 552 (see especially Fig. 22) is
composed of textured thermoplastic elastomer (TPE),
which is both durable and pliant. Tough but supple, the
TPE minimizes pressure to users’ fingers. The handle’s
500 much larger surface area provides more ergonomic
support and a more comfortable hand rest.
[0031] The location and angle of the ergonomic grip
500within the overall crutch structure creates two unique
aspects which allow better positioning of the hand. First,
unlike conventional crutches, the ergonomic grip or han-
dle 500 sits outside of the plane of the rest of the crutch
100. This location prevents the patient from twisting their
hand andwrist inward and their elbow outward in order to
hang onto the crutch. Second, the handle itself is set with
a slight downward slope from back to front, akin to the
natural angleofaperson’sfist as it restsby their side.This
keeps the patient from twisting their hand and wrist up-
ward as they hold the crutch. Overall, the grip is posi-
tioned so that the patient’s hand and arm sit in a natural
position as they hold the crutch.

Supportive hand rest

[0032] The shape of the inventive grip 500 is designed
toperfectly fit theshapeof thehand.Themoldedfit allows
the hand to maintain a natural shape when holding on to
the handle, with even points of contact across the palm
and all fingers. A flat, broad surface creates a wide plane
for pressure distribution that does not put excess pres-
sure on any one point in the hand. The top surface of the
hand grip is wide enough to accommodate user’s palmar
arch and thumb. The longer handle also avoids hand and
finger cramping and slipping that occurs with smaller,
shorter handles that comewith standard crutches. Softer
material also helps to cushion the weight that is applied.
Thegrip 500 is formedusingmoldingmaterial to form into
theshapeof the insidegripof thehand.Thiswasscanned
into a digital image to allow this shape to be perfectly
replicated.
[0033] Fig 6 shows the structure of the new ergonomic
handle 500 with special brackets 502 attached to the
structure as one embodiment. The structure 552 be-
tween the twobrackets is specifically designed to support
theergonomic shapeof the ergonomicgrip 500.This new
method helps with design challenges of proper and even
ergonomic surface weight bearing support and shifting
the weight bearing surface from main rod support in
standard grips to outside of the rod support axis without
losing the sufficient support needed in shifted weight
bearing area. Fig 7 is the same as Fig 6 from a different
angle.
[0034] Fig 8 shows a cane 560 designed with the
inventive grip 500. The upright support can be made
from any material and color. The tip 519 (bottom elastic
part) can be removed and replaced with another tip
optimized for a particular surface as will be discussed
in more detail later. The height of the cane 560 is adjus-
table.
[0035] Fig 9 is a forearm crutch with the inventive
handle 500. Two straps 504 adjacent to each side of
the cuff 506 which can wrap around the user’s arm while
placed in the cuff and come together in the front and
connect by anymeans such as buttons or Velcro or other
attachment to secure the forearm crutch to the arm of the
user. Also, if the user needs to free their handand let go of
thegrip for activitiessuchasopeningadoor, thestrap504
will hold the crutch to their arm and prevent from falling
onto the ground or need of fetching the crutch again.
[0036] Figs. 10A and 10B show different shapes of the
cane or crutch tip 519 with a tread pattern 563 which
allows for greater traction on slippery surfaces.
[0037] Fig 11 shows a different forearm crutch design
570 where there is a horizontal support 572 with a diag-
onal axis coming out of the upright support 574 and
bearing to the right. The grip 500 is then bearing to the
right. This new design helps with positioning the user’s
hand according to the natural human hand position to
prevent strains and damages on carpal and other parts of
the hand and arm.
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[0038] Referringnow toFigs. 12‑18afirst embodiment
of a multifunctional cane/crutch ambulatory assistance
apparatus (520) is shown. The apparatus 520 replaces
the front support and handle of a walker 522. In the
position (closed position) shown in Fig. 12A and 12B, it
provides additional height to the handle 521 of thewalker
522 to prevent the user from slouching that happens with
standard walkers, and keep the body straight during
ambulation to prevent other side effects of unnatural
position and strains on shoulders, arm and spines. The
Figs. 12A and 12B also show amultipurpose pouch/seat
515 with a rectangular solid frame and 4 hooks 525 in
each corner (Fig. 13). The hooks 525 are hooked into the
small hoops 527 on each of 4 clips secured on thewalker
supports. This position secures the pouch 515 vertically
in order to place any belonging into the pouch to keep
them handy for the user during the use of the walker 522.
[0039] Figs. 13A and 13B show the multifunctional
pouch/seat 515. The pouch 515 could include one or
more pockets to support and hold items such as phone,
wallet, pen, pad, etc. when is installed in vertical position.
This pouch 515 can be used as a seat of the walker 522
can be vertical position. This pouch 515 can be used as a
seat of the walker 522 when unhooked from the two top
hoops 527 and then hooked to the two hoops 527 in the
back supports. A narrow rod 528 passes through the
bottom of the rectangular solid frame. Each end of the
rod 528 extends out of the rectangular solid frame and
inserts inside the front upright poles of the walker. This
mechanism allows the bottom of rectangular solid frame
to pivot about the rod and allows it tomove into horizontal
position to provide a seat. Once this change is done the
pouch 515 can function as a seat for the user/patient to
take a sit on it and rest as needed. Fig. 14 shows the two
parts of a crutch as the front upright of the walker 522 in
opened position. In this position the user can take ad-
vantage of the second function in which is a combination
of handle for a hand grip and a under arm crutch to
alleviate the user weight pressure and strains over the
shoulders, arms, wrist, hand and spine. This function
turns two points support of two hand grips seen on a
standard walker to four-point support consisting of two
hand grip supports and two underarm supports at the
same time. The small lever in the front wheels can lock
the wheel so it prevents the walker 522 from moving as
needed in the well-known manner. The walker may also
have a strap 523 for providing back support when the
user is seated on rectangular solid frame.
[0040] Fig 15 is anexample of conventionalwalker 522
which has two multifunctional canes 520. The inventive
cane/ ambulatory assistance device 520, can be used as
a conventional cane but in accordance with one embodi-
ment of the invention is attached to right and left sides of
the walker which turns a conventional walker 522 to a
multi-functional one. This design has many advantages
including:

a) Adjustable height for the walker handle to prevent

slouching.
b) Can be detached to be used as a cane.:
c) Can be opened as shown in Fig 14 to provide
handles and underarm crutch with 4 points of body
support.

[0041] Fig. 16 shows the open position of the cane 520
thatprovides2pointsof handgrip support for rightand left
hand in addition to extra 2 points support of underarm
crutch.
[0042] Fig 17 shows the multifunctional ambulation
device 520 by itself in open position in which is this
position can be used as a crutch. However, when closed
can be used as cane, or when is installed on awalker can
be used as an adjustable handle.
[0043] Fig 18 showing a detail of the two parts 524, 526
of themultifunctional device 520which canmove relative
to each other and adjust inside of the main support
telescopically, that is adjacent to the upper half of the
handle 521 when the core support is pulled out of the
body the adjacent top half 524 of the handle separates
form the bottom half 526. Once the top part 524 is
completely pulled out as shown in Fig 17, the top 524
of the handle can be placed under arm as an underarm
support while the bottom part of the handle 526 stays in
the same place and can be used as a handle or grip.
[0044] Fig. 19 shows a crutch 600 designed for obese
or people with larger hip to prevent unsafe angles of
crutch positioning to the ground. This will allow the user
602withabnormal body form to keep thecrutch600close
to the body and perpendicular to the ground therefor
creating a more upright position which prevents slip of
the crutch 600 to the sides and provides more secure
ambulation. This crutch 600 also can be designed and
produced with different curvature to accommodate the
different hip size or specific body shape of a person. Both
crutches 100, 600 have top 610 and bottom 612 sections
with the top 610 slidably receivable within the bottom.
[0045] Fig. 20 shows the crutch600modifiedso the top
part 610 of the crutch can be installed on a walker 522, in
order to create 4 points of support; 2 handle and 2 under-
armsupports for theuser. Fig. 21shows the toppart of the
crutch 600 separated and installed on a walker 522 in
order to create 4 points of support; 2 handle and 2 under-
arm supports for the user.
[0046] Fig. 22 and 23 show the handle 500 after a
flexible and cushion overmold that can be made of gel
or TPEor any other elastic or cushionmaterial is installed
on it to create the utmost comfort by providing a natural
position for humanhandwhile usinganykind. Thehandle
500 comprises of two parts - a top part and a bottom part.
Fig. 22 shows the top part and the Fig. 23 shows the
bottom part of the handle. As shown in both the figures,
the bottom surface of the top part and top surface of the
bottompart conform to each other to formone ergonomic
handle.
[0047] Figs. 24 and 26 show a comparison of the
stresses on the 10 user’s hand of the handle 500 of
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the invention versus a conventional handle on the right
side of the illustration. Stresses are highlighted by shad-
ing and broken lines, so it can be seen that the conven-
tional grip produces more stress than the handle 500 of
the invention because of the angling and contouring of
the handle 500 as explained in detail above. Figs. 25A -
25H show the various shapes possible using the inven-
tive molding technique as described above. Fig. 27
shows the handle 500 in use on a standard crutch.
[0048] Figs. 28 and29 showa spring-loaded tip 700 for
a cane 702. The tip 700 has an opening 710 for receiving
a fitting 712, the fitting 712 sized to receive the bare end
714 of the cane 702. The base 716 has a broad footprint
so as to easewalking on uneven or porous surfaces such
as dirt, sand, or grass/vegetation. The spring portion 720
is in the form of a living hinge arrangement which allows
weight transfer in rolling fashion from front to back. This
action distributes loading on impact with the walking
surface to reduce shock which reduces carpal tunnel
syndrome and other undesirable effects of high impact
ambulation. In an alternate embodiment, the spring-
loaded tip 700 may also be used by people who have
different lengthsof legs.Thespring topcanbeattached to
the footwear of the leg that has shorter length to com-
pensate for the difference in lengths and helps the user to
achieve a balanced walk.
[0049] Referring now to Figs. 30, 31, 1, and 20 a base
800 for the top 610 or bottom 612 of crutch 100, 600 is
shown. The base 800 can be used with the top 610
portion to facilitate the exercises as discussed above
in conjunction with Fig. 1‑4. The base 800 includes two
receiving sockets 810 for receiving the vertical supports
of the crutch 100, 600.
[0050] Figs. 32A and 32B show extended view of the
handle, i.e. in open position, when a movable part of the
crutch pole extends upward. In this position, the bottom
handle stays in its original position to provide a hand grip
whereas the top handle separates/elevates to fit the
underarms for quadruple point of support through two
handles and two crutches as shown in Fig. 16 and 17.
[0051] Fig. 15 shows closed position of the cane and
handle in which top and bottom part of the handle fit
together to form an ergonomic handle. As shown in
Fig. 32A, the top handle is shaped as the top of the
ergonomic grip. The bottom of the top handle is caved
inside. The top of the bottom handle is of convex shape
which fits inside the bottom of the top handle to form a
single handle.
[0052] Any variations and any combinations of the
above teachings are also intended to be covered by this
patent application.

Claims

1. A hand grip for a crutch system, said crutch system
including at least front and rear vertical support poles
extending downwardly to ground fromanarmpit rest,

said front and rear poles positioned within a single
vertical plane, the hand grip comprising:

a main body with opposing end portions, a first
end portion connected to said front support pole
and a second end portion connected to said rear
support pole, said hand grip having a curved
profile so that a portion of said hand grip lies
outsideof theplaneof said frontand rear support
poles;
said main body formed of an inner ribbed core
surrounded by a pliable material.

2. The hand grip according to claim 1 wherein the
curved profile is adjusted in curvature in response
to measurement from a user.

3. Thehandgrip according to claim1or claim2wherein
said core is composed of high-density acrylonitrile
butadiene styrene (ABS).

4. The hand grip according to any one of the preceding
claims wherein said main body has a front portion
and a rear portion, said front portion terminating at
said first end portion and said rear portion terminat-
ing at said second end portion;
said front and rear portions both extending angularly
outwardly fromsaidvertical plane to formsaidcurved
profile.

5. The hand grip according to any one of the preceding
claims wherein said hand grip has a central portion
positioned between said front and rear portions, said
central portion offset relative to a central point be-
tween said front and rear support poles.

6. The hand grip according to any one of the preceding
claimswherein said hand grip has a non-rectangular
cross section.

7. The hand grip according to any one of the preceding
claims wherein a top surface of said hand grip is
sufficiently wide to accommodate a user’s palmar
arch and thumb.

8. The crutch system according to any one of the pre-
ceding claims wherein each of said front pole and
said rear pole comprises of detachable upper part
and lower part;
wherein a base is configured to be attached to the
bottom of said detached upper part to prevent said
bottom of the pole from damaging a sitting surface.

9. Awalker systemwith a convertiblemechanism com-
prising:

a plurality of side structures;
a plurality of handles, each having hand grips
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and connected to one of said plurality of side
structures;
a rectangular solid frame connected to at least
one of the side structures;
a multipurpose pouch attached to a first side of
said rectangular solid frame;
a soft cushion structure attached to a side op-
posite to said first side of said rectangular solid
frame;
wherein each of said hand grip comprises of
detachable top part and bottom part, wherein,
when detached, said top part provides under-
arm support and said bottom provide hand grip
for enhanced stability and safety while walking;
wherein said rectangular solid frame is config-
ured to be positioned in at least one of a vertical
andhorizontal position such that said first side of
the rectangular solid frame is facing the ground
when said rectangular solid frame is in the hor-
izontal position;
wherein said soft cushion structure is made of
rubber, foam, wool, cotton pad or a combination
thereof.

10. Thewalker systemaccording to claim9wherein said
height of said plurality of the side structures is ad-
justable.

11. The walker system according to claim 9 or claim 10
wherein said hand grip has an ergonomic design
along-with soft and nonskid padding to providemax-
imum comfort and shock absorbing property.

12. The walker system according to any one of claims
9‑11wherein said side structure comprises of a base
part and an extendable part configured to be moved
vertically along the length of stationary part to adjust
the height of said side structure.

13. The walker system according to any one of claims
9‑12 wherein a bottom surface of said top part and a
top surface of said bottompart conform to each other
to form one ergonomic handle.

14. The walker system according to any one of claims
9‑13 wherein said top part of hand grip is attached to
said extendable part of said side structure and said
bottom part of hand grip is attached to said base part
of said side structure.

15. The walker system according to any one of claims
9‑14whereinsaidsidestructuresare framesmadeof
lightweight material and are collapsible.
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