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Peeat
Peago
Neogpont
Nasove

Pount

Angle of Wire
(degrees)

34.5455 in
15.0000 in
44.6155 in
10.0700 in
25.0000 in

Angle of wire  Force for 0 moment

(radians)

1.5010
1.4835
1.4661
1.4486
1.4312

(pounds)

157.9062
127.9688
107.3429
92.3181
80.9023
71.9398
64.7176

19.8800
19.1031
18.3698
17.6764
17.0192
16.3951
15.8013
15.2353
14.6948
14.1780
13.6830
13.2081
12.7518
12.3129
11.8901
11.4823
11.0885
10.7077
10.3391
9.9819
9.6354
9.2989
8.9717
8.6533
8.3432
8.0408
7.7458
7.4576
7.1758
6.9002
6.6302
6.3656
6.1061
5.8514
5.6012
5.3551
5.1131
4.8748
4.6399
4.4084
4.1800
3.9544
3.7315
35111
3.2931
3.0773
2.8634
26514
24411
2.2324
2.0250
1.8190
1.6141
1.4101
1.2071
1.0048
0.8031
0.6019
0.4011
0.2005

Hoatient

Patient Lean
spring k

Spring Force
due to bike tit
(pounds)
159.4505
128.7810
107.8191
926198
81.1048
72.0819
64.8209
58.8503
53.8526
49.6061
45.9517
427720
39.9788
37.5044
35.2960
333117
315181
29.8881
28.3994
27.0336
25.7754
246119
235322
225269
215880
20.7087
19.8830
19.1057
18.3722
17.6785
17.0211
16.3967
15.8028
15.2366
14.6960
141791
13.6839
13.2089
12.7526
12.3136
11.8908
11.4829
11.0890
10.7082

26514
2.4411
22324
2.0250
1.8190
1.6141
1.4101
1.2071
1.0048
0.8031
0.6019
0.4011
0.2005

Variables

76 in
310 lbs
35 Ibs
0 degrees
21.0 Ibs/in
Total Winch Force Winch x-force
(pounds) (pounds)
159.8398 159.4505
129.2729 128.7810
108.4130 107.8191
93.3154 92,6198
81.9019 81.1048
72.9805 72.0819
65.8209 64.8209
59.9518 58.8503
55.0657 53.8526
50.9109 49.6061
47.3584 45.9517
44.2808 42.7720
41.5900 39.9788
39.2181 37.5044
37.1124 35.2960
35.2311 33.3117
33.5409 31.5181
32.0145 29.8881
30.6297 28.3994
29.3682 27.0336
28.2147 25.7754
27.1562 24.6119
26.1819 23.5322
25.2825 22.5269
24.4499 21.5880
23.6774 20.7087
22.9589 19.8830
22.2894 19.1057
21.6641 18.3722
21.0792 17.6785
20.5311 17.0211
20.0167 16.3967
19.5333 15.8028
19.0783 15.2366
18.6496 14.6960
18.2451 14.1791
17.8631 13.6839
17.5020 13.2089
17.1603 12.7526
16.8368 12.3136
16.5301 11.8908
16.2393 11.4829
15.9633 11.0890
15.7012 10.7082
15.4522 10.339
15.2156 9.9823
14.9905 9.6357
14.7765 9.2992
14.5729 8.9720
14.3791 8.6536
14.1947 8.3434
14.0191 8.0410
13.8520 7.7460
13.6930 7.4577
13.5416 7.1760
13.3976 6.9003
13.2606 6.6303
13.1304 6.3657
13.0066 6.1062
12.8890 5.8515
12.7774 5.6012
126715 5.3552
125711 5.1131
12.4761 4.8748
12.3863 4.6400
12.3014 4.4084
12.2214 4.1800
12.1462 3.9544
12.0755 3.7315
12.0092 3.5112
11.9473 3.2931
11.8896 3.0773
11.8361 2.8634
11.7866 26514
11.7411 2.4411
11.6995 22324
11.6617 2.0250
11.6277 1.8190
11.5975 1.6141
11.5709 1.4101
11.5479 1.2071
11.5285 1.0048
11.5127 0.8031
11.5004 0.6019
11.4916 0.4011
11.4864 0.2005

Winch z-force
(pounds)

11.1499
11.2669
11.3322
11.3723
11.3985
11.4167
11.4297
11.4393
11.4467
11.4525
11.4570
11.4607
11.4637
11.4663
11.4684
11.4701
11.4717
11.4730
11.4741
11.4751
11.4760
11.4767
11.4774
11.4780
11.4785
11.4790
11.4795
11.4799
11.4802
11.4806
11.4808
11.4811
11.4814
11.4816
11.4818
11.4820
11.4822
11.4824
11.4825
11.4827
11.4828
11.4829
11.4830
11.4831
11.4832
11.4833
11.4834
11.4835
11.4836
11.4837
11.4837
11.4838
11.4838
11.4839
11.4840
11.4840
11.4841
11.4841
11.4841
11.4842
11.4842
11.4843
11.4843
11.4843
11.4844
11.4844
11.4844
11.4844
11.4845
11.4845
11.4845
11.4845
11.4845
11.4845
11.4846
11.4846
11.4846
11.4846
11.4846
11.4846
11.4846
11.4846
11.4846
11.4846
11.4846
11.4846

0 radians

Distance Mount
Shifts IR
(inches)
7.1503
5.7150
47572
4.0722
3.5577
3.1569
2.8356
25723
2.3523
2.1657

total wire

displacement
(inches)
7.2203
5.7513
47783
4.0855
3.5666
3.1631
2.8402
25757
2.3549
2.1678

Average constant
22,9254

Ideal Spring
Constant
(pounds/inch)
22.0838
22.3916
22.5644
22.6705
22.7402
22.7883
22.8229
22.8486
22.8683
22.8836
22.8957
22.9055
229136
22.9203
22.9259
22.9306
22.9347
22.9382
229412
22.9438
22.9461
22.9482
22.9500
22,9516
22,9530
22.9543
22,9555
22.9566
22,9575
22.9584
22.9592
22.9599
22.9606
22,9612
22.9617
22,9623
22.9627
22.9632
22.9636
22.9640
22.9643
22.9647
22.9650
22.9653
22.9655
22.9658
22.9660
22.9663
22.9665
22.9667
22.9668
22.9670
22.9672
22.9673
22.9675
22.9676
22.9677
22.9679
22.9680
22.9681
22.9682
22.9683
22.9684
22.9684
22.9685
22.9686
22.9687
22.9687
22.9688
22.9688
22.9689
22.9689
22.9690
22.9690
22.9691
22.9691
22.9691
22.9692
22.9692
22.9692
22.9692
22.9692
22.9692
22.9693
22.9693
22.9693

Bike Tilt
(radians)

0.2786
0.2247
0.1880
0.1615
0.1414

Bike Tilt
(degrees)

15.9612
12.8766
10.7739
9.2515
8.0992
7.1969
6.4712
5.8746
5.3753
4.9511
4.5862
4.2687
3.9898
3.7428
3.56223
3.3242
3.1452
2.9825
2.8339
2.6976
25720
2.4559

1.0685
1.0317
0.9960
0.9614
0.9279
0.8952
0.8634
0.8325
0.8023
0.7729
0.7441
0.7160
0.6885
0.6616
0.6352
0.6093
0.5839
0.5589
0.5343
0.5102
0.4864
0.4630
0.4399
0.4171
0.3946
0.3723
0.3503
0.3286
0.3070
0.2857
0.2646
0.2436
0.2227
0.2021
0.1815
0.1610
0.1407
0.1204
0.1003
0.0801
0.0601
0.0400
0.0200

Bike tilt

Natural
Oscillation
Frequency
1.13536487
1.263346348
1.380703998
1.489691512

1.59193382
1.688632256

2.035545653
2.114938478
21921412
2.267426741
2.341030567
24131582
2.483990964
2.553690443
2.622402014
2.69025765
2.75737821
2.823875301
2.889852829
2.955408301
3.02063393
3.085617588
3.150443627
3.215193617
3.279946998
3.34478167
3.409774544
3.475002051
3.54054063
3.606467198
3.672859614
3.739797136
3.80736089
3.875634352
3.94470384
4.014659048
4.085593601
4.157605657
4.230798564
4.305281576
4.38117064
4.458589273
4537669545
4618553171
4701392759
4.786353217
4.873613357
4.963367742
5.055828801
5.151229286
5.24982512
5.351898734
5.457762973
5.567765717
5.682295365
5.80178737
5.926732113
6.057684396
6.195275023
6.340224996
6.493363065
6.655647625
6.828194282
7.012310902
7.20954269
7.421730868
7.651090069
7.900311972
8.172706346
8.472396612
8.804596711
9.176012482
9.595439658

12.07308873
13.04908421
14.30257192
15.99808785

18.4795756
2263851417
32.02056995



62
63
64
65
66
67
68
69
70
71

73
74

76

Calculated Spring Constants for different heights and heights

100 120 140 160 180 200 220 240 260 280 300
52" 6.651 7.805 9.976 10.127 11.301 12.45
53" 6.737 7.917 9.097 10.277 11.457 12.637 13.817
5'4" 6.831 8.03 9.228 10.427 11.625 12.824 14.023
5'5" 6.925 8.142 9.359 10.577 11.794 13.011 14.229 15.463
5'6" 7.018 8.254 9.49 10.726 11.962 13.198 14.434 15.67
57" 7112 8.366 9.621 10.876 12.131 13.386 14.64 15.895
5'8" 8.479 9.752 11.026 12299 13.573 14.846 16.12 17.393
59" 8.591 9.883 11.175 12.468 13.76 15.052 16.344 17.636
5'10" 8.708 10.014 11.325 12.636 13.947 15.258 16.569 17.879
511" 8.826 10.145 11.475 12.804 14.134 15464 16.793 18.122 19.476
6'0" 10.276 11.625 12973 14.321 15.67 17.018 18.366 19.714
6'1" 10.407 11.774 13.141 14508 15.875 17.242 18.609 19.976 21.344|
62" 10.538 11.924 13.31 14.696 16.081 17.467 18.852 20.238 21.624|
6'3" 12.074 13.487 14.883 16.287 17.629 19.096 20.5 21.905
6'4" 12.238 13.647 15.07 16.513 17916 19.363 20.762 22.219
Weight Class 90-129 130-169 170-229 230-269 270-309
Average K 7.7741875 10.55114286 13.76413636 17.402 20.7758
century spring 7.5 1 14 17 21
CS-863 CS-853 CS-4385 CS-851 CS-844
Associated Spring 76 10 12.6 1741 19.36
Raymond D13510 D13470 D13720 D14000 D23960
WM sim 7.5 10.6 13 17 21

Max bending shear = M*c/I
Max torque shear (handlebar post) = T*r/J = 1803.15 Ibs/in"2

J=pi/32(do”4-di*4)



Variables

weight of bike (Ibs)
weight of person (Ibs)
height of bike cog (in)
height of person cog (in)
phi (degree)

height of spring mount (in)
phi (rad)

Spring Force (Ibs)

0.00

0.017453

17.94

0.034907

35.57

0.05236

52.87

0.069813

69.86

0.087266

86.52

0.10472

102.85

0.122173

118.86

0.139626

134.54

0.15708

149.89

0.174533

164.91

0.191986

179.60

0.20944

193.95

0.226893

207.96

0.244346

221.64

0.261799

234.98

0.279253

247.97

0.296706

260.63

0.314159

272.94

0.331613

284.91

0.349066

296.54



