APPENDIX A: U-TUBE FEA ANALYSIS
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APPENDIX B: TWO-TRACK FEA, CURVED
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APPENDIX C: TWO-TRACK FEA, STRAIGHT
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APPENDIX D: CASTER LEGS FEA

The following is information concerning the FinEéement Analysis (FEA) on

the seat frame.
Seat Frame
Program used: COSMOSXpress

Material: AISI 1020 steel

Mass Density: 7900 kg/m”3
Elastic Modulus: 2e11 N/m”2
Poisson’s Ratio: 0.29

Yield Strength: 35.157e8 N/m"2

A

Mesh Type: Solid mesh

Mesher Used: Standard R
Automatic Transition: Off \
Smooth Surface: On

Jacobian Check: 4 Points

Element Size: 0.16008 in

Tolerance: 0.0080042 in

Quality: High

Number of Elements: 19465

Number of Nodes: 38315

Material Form: As depicted to the right
Load (L): 200 Ibs

\4

¢ r——

8.25”

Restraints (R): Inner and outer wall of one sideaiare tube fixed

Results: A safety factor of 1.04 was found for
the above conditions. Maximum stress
(Von Mises) was 3.37e8 N/m”2, and
maximum displacement was 1.95
millimeters.

Conclusion: Therefore the seat frame can
withstand a user of 200 pounds.
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APPENDIX E: TWO-TRACK MOMENT OF INERTIA

The following calculations show the calculationtloé moment of inertia (I) about
two axis of the two-track cross section. Unitsiareiches. The 1.105+/-0.006-inch

values were changed to 1.10 inches for calculatiang all radii were ignored.

Moment of inertia about axis A = |

I, =1/12* 1.1 * 1. = 0.122008 it

I, =1/12 * 0.765 * 0.19%+ 0.765 * 0.194 * 0.172= 0.004856 if
l3=1/12 * 0.440 * 0.158+ 0.440 * 0.156 * 0.347= 0.008404 ify
l, = 1/12 * 0.255 * 0.12%5+ 0.255 * 0.125 * 0.4875= 0.007617 ifh

Ia= 11— 2* (b + I3+ 1y) = 0.080255 ifA

Moment of inertia about axis B g |

Is=1/12*1.1* 1. = 0.122008 if

le = 1/12 * (2 *0.194) * 0.3825+ (2 * 0.194) * 0.3825 * 0.19125= 0.007238 if\
l7 = 1/12 * (2 *0.156) * 0.220b+ (2 * 0.156) * 0.2200 * 0.1106G= 0.001107 ifh
lg = 1/12 * (2 *0.125) * 0.1275+ (2 * 0.125) * 0.1275 * 0.06375= 0.000173 ifh

lg=ls—2* (lg + I + lg) = 0.104831 iy

Conclusions:Becausej < Ig, the amount of bending stress (equal to M * ywil) be
less about the B axis for the same loading conwstiahere M is the bending moment
about the A or B axis, and y is the distance betwtbe A or B axis to a segment’s center

axis for use with the parallel axis theorem wheloudating moments of inertia.
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APPENDIX F: CASTER LEGS FEA

The following is information concerning the FinEéement Analysis (FEA) on

the front and rear caster les.
REAR CASTER LEG
Program used: COSMOSXpress

Material: AISI 1020 steel

Mass Density: 7900 kg/m”3
Elastic Modulus: 2e11 N/m”2
Poisson’s Ratio: 0.29

Yield Strength: 35.157e8 N/m"2

Mesh Type: Solid mesh
Mesher Used: Standard
Automatic Transition: Off
Smooth Surface: On
Jacobian Check: 4 Points
Element Size: 0.19156 in
Tolerance: 0.0095779 in
Quiality: High

Number of Elements: 18338
Number of Nodes: 36944

Material Form: As depicted to the right
Load (L): 100 Ibs
Restraints (R): Outer vertical cylindrical facdiied

Results: A safety factor of 1.28 was found for
the above conditions. Maximum stress (Von
Mises) was 2.75e8 N/m”"2, and maximum
displacement was 3.56 millimeters.

Conclusion: Therefore the two combined rear
caster legs can easily withstand a user of
200 pounds. The only areas of concern
were at the slots cut into the inside and
outside of the 6-inch radius bend. Using a
radius-slot at these locations may reduce
stress.
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FRONT CASTER LEG
Program used: COSMOSXpress R

Material: AISI 1020 steel \
Mass Density: 7900 kg/m”3

Elastic Modulus: 2e11 N/m”2

Poisson’s Ratio: 0.29

Yield Strength: 35.157e8 N/m”2

Mesh Type: Solid mesh
Mesher Used: Standard
Automatic Transition: Off
Smooth Surface: On
Jacobian Check: 4 Points
Element Size: 0.18246 in
Tolerance: 0.0091232 in
Quality: High

Number of Elements: 17616
Number of Nodes: 35132

Material Form: As depicted to the right
Load (L): 100 Ibs T
Restraints (R): Outer vertical cylindrical facdiied

Results: A safety factor of 1.4 was found for
the above conditions. Maximum stress
(Von Mises) was 2.5 e8 N/m”2, and
maximum displacement was 4.63
millimeters.

Conclusion: Therefore the two combined

front caster legs can easily withstand a user of
200 pounds. The only areas of concern were at
the slots cut into the inside and outside of the
6-inch radius bend. Using a radius-slot at
these locations may reduce stress.
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APPENDIX G: PART DRAWINGS

Figure .1:Gas spring release head Figure .2: Gas spring release lever

Figure .3:Two-track Figure .4: Two-track end cap
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Figure .5:Upper frame weldment Figure .6: Mast slide, for upper frame

Figure .7:Inner side square tube Figure .8: Locking pin for 1-part housing
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Figure .9: Locking pin for 2-part housing Figure .10: Spring stop block

Figure .11: Colil spring nest Figure .12: Lower cross support tube
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Figure .13: Gas spring hand lever Figure .14: Lower frame weldment

Figure .15: Outer side square tube Figure .16: Caster leg pivots

163 M. E. Steele 2005



Figure .17: Pin housing, 1-piece Figure .18: Pin housing, 2-piece

Figure .19: Wire cable conduit terminalFigure .20: Side tubes HDPE angle guide
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Figure .21: Front leg weldment Figure .22: Front leg

Figure .23: Rear leg weldment Figure .24: Rear leg
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Figure .25: Rear caster brake plunger Figure .26: Rear caster stem mount

Figure .27: Rear caster tube top plug Figure .28: Rear caster brake hand lever
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Figure .29: Brake “L” lever, and brake yoke Figure .30: Wire cable conduit mount

Figure .31: Caster leg collars Figure .32: Seat frame weldment
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Figure .33: Rear seat pad bracket A Figure .34: Rear seat pad bracket B

Figure .35: Unicycle seat bracket weldmefigure .36: Socket head cap screw taper mount
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Figure .37: Thoracic clamp blocks A & B Figure .38: Rear seat pad tube weldment

Figure .39: Rear seat pad plastic backingFigure .40: Caster stem
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Figure .41: Front caster anti-swivel brack&igure .42: Rear caster anti-swivel bracket

Figure .43: Left rear caster stem weldmerkigure .44: Left front caster stem weldment

170 M. E. Steele 2005



Figure .45: Right rear caster stem weldmeé&igure .46: Left rear caster stem weldment

Figure .47: Nuts for clamping inside the two-track
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APPENDIX H: BILL OF MATERIAL DRAWINGS

Figure .1: Final Gait Master™ assembly
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Figure .2: Lower wire release assembly
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Figure .3: Upper gas wire assembly

174 M. E. Steele 2005



Figure .4: Upper height adjustment assembly
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Figure .5: Lower frame and caster leg connection assembly
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Figure .6: Lower frame suspension and caster swivel lockrakbes
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Figure .7: Front leg assembly
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Figure .8: Rear leg assembly
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Figure .9: Seat and rear seat pad assemblies
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Figure .10: Thoracic support assembly
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Figure .11: Sternum support assembly
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APPENDIX I: BILL OF MATERIAL LISTS

Table I.1: DBA BOM, page 1 of 11 Table I.2: DBA BOM, page 2 of 11

Table 1.3: DBA BOM, page 3 of 11 Table I.4: DBA BOM, page 4 of 11
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Table I.5: DBA BOM, page 5 of 11 Table I.6: DBA BOM, page 6 of 11

Table I.7: DBA BOM, page 7 of 11 Table 1.8: DBA BOM, page 8 of 11
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Table 1.9: DBA BOM, page 9 of 11 Table 1.10: DBA BOM, page 10 of 11

Table I.11: DBA BOM, page 11 of 11
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APPENDIX J: GAIT MASTER™ MANUAL

(Back Cover) (Front Cover)
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APPENDIX K: BROCHURE

Figure K.1: Brochure back and front cover

Figure K.2: Brochure inside left and right pages
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APPENDIX L: OTHER PRODUCTS

The following images are examples of the otheilamproducts to the Gait
Master™ that were used for comparison reasons aptéh12. The Gait Master™ is
also shown, and other products are arranged alpbalbeby product name. Where
possible, the “adult” versions with people depiaiisthg the device were used.
Otherwise, a smaller version is shown. The smabesions look and function just like
their larger counterparts used for comparison nemagoChapter 12. Comparative
features discussed in Chapter 12 may or may nsehben in the images.

Figure L.1 Figure L.2

Figure L.3 Figure L.4

Figure L.1: Gait Master™ by Mulholland Positioning Systems,. In
Figure L.2: Comet by Wenzelite Re/hab (TherAdapt)

Figure L.3: Dynamico by Ormesa (Ormesa 1)

Figure L.4: Grillo by Ormesa (Ormesa 2)
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Figure L.5 Figure L.6

Figure L.7 Figure L.8

Figure L.5: Suspension Walker by Kaye Products Inc. ( Kay PetgJFAS Thera.
INFO ONLY!)

Figure L.6: Meywalk 2000 by Meyland-Smith A/S (Meyland)

Figure L.7: Mobi by G & S Smirthwaite Ltd. (G & S Smirthwait¢ @& & S 1 IS FOR
INFO ONLY)

Figure L.8: Movita by EImi GmbH (Elmi GmbH)
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Figure L.9 Figure L.10

Figure L.11 Figure L.12

Figure L.9: Pacer by Rifton Equipment (Rifton)

Figure L.10: Pommel Walker by Freedom Concepts Inc. (Childré&esiro.) (Freedom
INFO ONLY!

Figure L.9: TheraTrek 1000 by UltiMedCo, Inc. (Kid Ability) (tiMedCo FOR
INFO!II)

Figure L.10: Walkabout by Mulholland Positioning Systems, InNdPS 1)
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APPENDIX M: PATENT DRAWINGS
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