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Development of an Exercise Machine for expanding Shoulder Joint ROM
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Abstract: We have developed a transitive type exercise machine for expanding the Range Of Motion of shoulder joint,
intended for the elderly person. This machine is electric motor drive and assists exercise to recover the ROM to the
standard value, which help to keep the elderly person's self-care act and activity of daily life. In order to evaluate the
effectiveness of this machine, we have conducted a practical experiment. In this experiment three elderly people exercised
with this machine twice a week and the evaluation lasted for about three month. At the beginning of the exercise initial
ROM value of respective subject is measured. Through a three months observation every new value is compared with this
initial value. The ROM angle is measured with the digital goniometer installed in the machine. In the result, the exercise
machine is evaluated as effective for maintaining and expanding shoulder joint ROM.
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Fig.2 Shown is the photograph of the adjustable arm of the
exercise machine. The length of the arm should be adjusted as
the subject’s elbow to be 90 degrees as shows in right view.

Fig.3 Shown is the photograph of the arm. The arm is 15
degrees bent from the position of handle and soft pad is patched
at the elbows to avoid unexpected expansion during exercise.
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Fig.4 Shows the photograph of the digital goniometer. The
sensor part of the goniometer is fixed on the top of the right arm
of the exercise machine to synchronize the rotation as the arm.

02-14-2



4. R

3 L OWERFE T 3 2 A M, T8 B rT B IL R E B A
HALTH B, ZoBAKER %A Figb 226 Fig.7 IR .
Fig.5 lZ7” 3 X 2 ICHBRE 1 ORI v Bhisk A3 =B BR4A 4 A
25 HHAE 90 JE & AR VMEIC AR > TWAH. T H 23 B E
TORMIMA 2 FENEE 24TV, Z OO FEE 85 ARV T
TRENTWA. Fig.6 IR HERE 2 OFIH W B As 95 i
Lo TS SRS L RAE 4 A 25 B IRFE OB A FEAHEE I
WTVMEIZ /2> T 5.7 H 23 B £ CTORGEA 2 [BIE 2170,
ZOMOFEE 91 ERRVVRTRENTWD. #HEBRE 3
OIS HRIT Fig.7 (TR,

[N
o
G o

:,I_.
1)
[S]

v
S
P

92 92
90
89 89
88 88 88
[ ./\ /\ B A
\ >~

\/ ~

ROM [degrees

®
S

~
@

70 L L L L L L L L L L L L L s
4/25 4/30 5/7 5/14 5/30 6/4 6/11 6/18 6/27 7/1 7/2 7/4 7/16 7/17 7/23

Date of Exercise

Fig.5 shows the result of 3 months exercise of subject 1. The
horizontal axis indicates the date of exercise and the
perpendicular axis indicate maximum ROM angle. The red line
indicates the average ROM value during this period.
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Fig.6 shows the result of 3 months exercise of subject 2. The
horizontal axis indicates the date of exercise and the
perpendicular axis indicate maximum ROM angle. The red line
indicates the average ROM value during this period.
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Fig.7 shows the result of 3 months exercise of subject 3. The
horizontal axis indicates the date of exercise and the
perpendicular axis indicate maximum ROM angle. The red line
indicates the average ROM value during this period.
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