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Customer Needs
1. Fits inside medical/rehabilitation facility

ﬁ\larrative Summary of Product Functionalith Product Abstract

* The user is first brought in a wheelchair to the device and the Our design is named after the Norwegian word for “the support.” A
trainer assists them in attaching the harness and inserting their shoulder mounted harness system allows the user to be comfortable 2. It powered, runs from 120 VAC from 10 amp breaker capacity wall
feet in the fracture walkers. and unrestricted, as he or she is transported to the locking boots for outlet
 The user is lifted to a standing position with a set amount of rehabilitation. Two motors are used in tandem: one powers a lead 3. Does not interfere with elliptical’s operation
their weight offset by the harness pulley system. screw which moves the user horizontally over the elliptical, and the 4. Supports full weight of user
* As the user begins walking on the elliptical or treadmill, the second is equipped with a transmission system for precise and powerful 5. Acceptable factor of safety
harness pulley system utilizes a tensor sensor to make height movements. The vertical control system includes a tension sensor and 6. Includes a fail-safety system
adjustments in relation to the user's movements. PID controller which will achieve a smooth exercise experience. The 7. User is lifted and placed at safe, comfortable speeds
* Thereis a control box on the right side of the machine to allow system’s frame is welded along the top and bottom joints, giving it the 8. Prevents user from swinging/hitting trainer or wheelchair during
easy access by the user or trainer. strength its name implies. Detachable side supports make it transfer
 Handles allow the user to hold on to the frame, and a safety transportable. Ergonomic handrails and an adaptable user interface 9. Allows user to translate vertically during exercise
rope system prevents them from falling in case of machine allow for a smooth experience for any user, with or without the help of 10/11. Prevent user from losing balance in a fall
malfunction. an operator. All the previously described systems have safety and 12. Lifts user from seated to fully suspended
controllability as a primary concern. The ease of use and comfort allows 13. Moves suspended user over elliptical
the user to focus on rehabilitation. / 14. User is suspended over trainer while being strapped into trainer
/ \ 15. Accommodates body sizes from 5% female to 95% male

16. Once user is attached, transition to preset offset weight
P : 17. Allows user to select between 0% and 100% body weight offset value
erpen

WEight AdeStment Feature Motor ' !

 Weight adjustment using a DC Y. 3 , Belt 18. Mounted from walls or ceiling or can sit on floor
Figure 1. Isometric motor > __ 19. Provides continuous, user-defined offset weight throughout exercise
view of the full * Gear ratio creates positive Gear 20. Offset weight support feels continuous to user
system. mechanical advantage Tension , “ 21. Provide pre-set weight offset over range of user’s motion during
* Bearing and gear system relievessensor_/ 4/ \@ exercises
motor from having to bear radial - S 22. |Is programmable
load 23. Has intuitive user interface
* Three pulley tension sensor allows 24. Prototype cost does not exceed $4,000
\ | / reliable sensing without introducing 25. Includes emergency shut-off actuated by user or trainer
a new mode of failure. 26. Includes automatic, force-based safety limit shutoff that shuts down
e Size of 20" x 8" x 15" Frame f device
/ RN &:rame made from sheet metal J 27. Has visual indicator showing when system is on, what mode function
Harness Feature \ it is in, and how much weight is being offset
« User attachment using two ropes Compression 28. Has operational lifetime exceeding 3x that of a standard elliptical
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hust fit inside
medicalrehabilitation
facility

Runs from 120 VAC

from 10-amp breaker
capacity outlet

Does not interfere
with elliptical's
operation

Statten

UF

Able fo fit through
36" x64" door

Lifting User to

Motorized Pulley

Uze 40 Ibf=q. ft load
capacity

Use standard 120 V
electrical outlet inputs

Inside measurement
should be greater
than 30"

supports full weight
of user

system must support
225 lbs

Have accepiable
factor of safety

lifts wser from seated 5
to fully suspended

must be able fo lift
from seated to fully
suspended in 30 secs

Lifting User to
Trainer

moves suspended
user to over elliptical

muzt be able fo
transport user from 1
m away to centered

over elliptical

Lifting User to
Trainer

users center of mass
must be within 150
mm leftright and 300
mm front'back

Trainer aystem’'s Frame
o
— Weig hhié':'tml of —> User Interface
3 Lifting _LI sar o 3 Mntu-riz-lad Pulley
Trainer aystem's Frame
o .
i Weight Control of i Motorized Pulley

U=zer

Design factor of at
least 1.2 for all
applications

aystem's Frame

All Systems and

Includes a fail-zafe
system to catch user

Lseris lifted and

placed at safe.
comfortable speeds

Holds user
suspended while
strapped in

—lz|liptical within 30 mm

Suspend user over

from desired height

Accommodates body
gizes from 5% female —1—
to 95% male

secondary catch
system activated if
user falls 12 degrees

—» Safety Catch Rope

Take at least 4

seconds to go from
seated to standing

Features
—» Suspend the User
! Lifting User to

Trainer

prevent user from
swinging/hitting
trainer or wheelchair
during transfer

allows user to
iranslate
unencumberad in

vertical direction

prevent user from
losing balance in

sagittal fall

prevents user from
losing balance in
transverze fall

Motorized Pulley PID

—»
Controller

not swing more than
12" im any direction

M Siabilizing the User

auspend the User

Musi accommodate
to individual of height
S9" to 74" tall

|

auspend the User

accommodate user
with hip width
between 12.27 and

15.9"

Foof Resitriction

Slowly fransition to
preset offset weight

tranzlate between
offset weights at rate
no greater than 3%
offset per zec

YWeight Conirol of
User

select offiset weight
between 0% and
100% users body
weight

Motorized Pulley PID

Controller

weight control should
not hinder movement
in upward direction

suspend the User

Shoulder Mounted

—
Harness

must not exceed
forward/backward til
greater than 10
degrees
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— Stabilizing the User

Motorized Pulley PID

Controller

must not exceed
leftiright filt greater
than 10 degrees

—» Stabilizing the User

Motorized Pulley PID

Controller

offset weight within
2% of selected offset
from 0% to 100% of

users weight

YWeight Conirol of
User

_.an be mounted on
walls. ceilings or can ———M
sit on the floor.

weight of device can
be no more than 00
b=

Lifting User to
Trainer

—

maximum weighi
capacity for designs
should be 900 Ibs

continuous user-
defined ofizet weight
support during
exercise

offzet weight deviates
from defined weight

by no more than 2%

Weight Control of
User

I I N

Offset weight support
feels confinuous to ———M
the user

change in offset
weight cannon
exceed 1 lbsls

provide pre-set weight
ofizet over full range —™
of users motion

YWeight Conirol of
User

Motorized Pulley
Sysiem

Motonzed Pulley
aysiem

|z Programmabile

Has intuitive user
interface

must be able to be

controlled by frainer

without engineering
background

every option must be

displayed and
changeable on LI

Hamess and
Motorized Pulley

Hamess with Bar

Adjustable Fracture
Walker

Prototype cost of
materials should not
exceed 54000

no more than 5 clicks

to get from default
screen to any action

Motorized Pulley PID
Controller

Motorized Fulley PID
Coniroller

offset weight of 105-
225 bz in vertical and
391 lbs in horizontal

D I

Weight Conirol of
User

R,

Frame w/ Non-Slip
Foot Pads

Motonzed Pulley PID
Confroller

Motorized Pulley PID
Controller

Motorized Pulley PID
Controller

includes emergency
shut-off while fully
supporting users
weight

Includes an automatic
force-based safety
limit shutoff that shuis
down the device

visual indicator easily
seen by user and
nearby trainer

Cperational lifetime
excesds three times

of a standard elliptical
trainer

cost of everything
altogether cannof
exceed 34 000

safety shutoff must be

within 21.9" from
center of user

button must be able

to halt all motion

while keeping user
suspended

vertical force of 225
lbs/horizontal force of

39.1 obs triggers
emergency shutoff

emergency shutdown
initiated if more than

20 lbs increase in
less than 1 sec

_,|
4,|

Ll separate from
machine

characters visible for
user with maximum

cormected vision of
20/40

displayed info is
within +60 degree fo

-2 degrees from eye
of user

endurance limit must

dllowe for lifespan of
a2 18 operating hours

Veight Control of
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FMotorized Pulley PID

User o Controller
Y

User Interface

WEIQhL Control of : Uzer Interface
Ser

Cost Analysis

WElgh’ltJ Control of : Uzer Interface
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