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Study on common design handwork from infant to adult prosthetic hand
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Abstract:The drawback of the prosthetic design; in childhood, magnitude of change of hand size is large with one’s increasing
years, prehension form of hand increases with one’s age, Therefore, it is necessary to strengthen the stiffness of functional hand

and to amend hand weight according to one’s age.

We established a design handwork to conform hand function from infant to adult as a general rule as following items;
We have increased first shape measuring data from infant to adult as compile database. Grasp functions are seemed to

increase by using a spring material in finger parts.

microcomputer. We described a series of design plan of the prosthetic hand.
Key Words: Electrical Prosthesis, Prosthetic Hand, Prosthetic Design, Prosthetic Mechanism, CAD System for Prosthetic Hand
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A lot of options of several commands are obtained by using
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Table1 The problems of the prosthetic hand for an infant and
the subject in future 1)
Motions Problems Desirable
design
Infant +Rough +Impossibility of | +Weight under
(0~1.5 co-operative grasping by hook 100gr
Year old) | motions of both +Small-sized +Positive grasp
hands pitch between +Durability
+Grasp motion of | thumb and mitt +Harmless
ball material
+Simultaneous +Softness
motion of two
toys
Preschool | +Cleanliness of +Problem of +Weight under
(1.5~6 doll and hook 200gr
Year old) | him/herself appearance + Durability
+Making a mud + Impossibility in | +Simple
cake grasping circular mechanism
or cylinder object | *Center  pull
type
School +fastening +Hook +Weight under
children shoelaces appearance 350gr
(7~12 +Using a knife | +Impossibility in + Durability
year old) | and folk grasping a circular | +A little
or cylinder object | complicated
+Weight of hand mechanism
+Weakness of
gloves
+Size
+Small open
width of cylinder
type
Junior +Carpentry +Hook +durability
and high | +Sewing and | appearance +strong force
school handcrafts + Impossibility in | of pinch
+cooking grasping circular +Minute
+Instruments or cylinder object | pinch
+sports +Weight ofhand | +rough
+daily +durability in a grasping
movements growth process +Light weight
+Upper limb
amputation

Lk X ricznb T —4#i%, 1974 FDOEE (Trefler,E:Put
a Hand on Capotain Hook,L.C.L.B.XIII(12) : 7-12,1974) %% L
L72b DT, 37 11Tl 5 NERFHIIETEITE D> TR
WELS, T, SIRHEBRETFITEA TRVONER
Thb,
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Fig.1 Relationship of the age
with the hand size of Japanese

Fig 1 IX AR AN DY H E Ll & OBRE R LT 5, £h
B BRRANICE L HEOB X, IZIERAIICREL TV 5
ZENIND, 2O LT FITEAL T RERZBRTH 5,
L. BREREOGEIE. FOEMBEELBEKRL, ZF
DREIVRENZEDRMOENTND, Fio, KEICHEDE
BTFEAEMTLILBAREBLTND, 25 EITRWT,
FoORREZEMIUET L. ZO%ROREZ T LFOR
K% CAD HilTlc L v, TOU[ET L ENRFEETH D,
2+3 $®%%&ﬁ£@;5&%ﬁf%ﬁféém

v NOFOMRRIL, R L IERREIC S iﬁéﬂéo
HFRFIZRECIX, WL Z & ZhifE & L TR Y EREIC
L RGHTUT LEIEAZ FEATT 200 TRV,
DOREX, IR, HS, O, K
WrL, ERTEENRE D,

(1) #EFRE (Fig.2 2K
FOEMZ IR IRICEAL X & 58 L8O A% x5 b Bl
FTABRNIAT B, FOFEIE, miso@EAr| 2 B oE Az

5. [ DIP, PIP WRHEiNEA L CHERHETH 5 D
IZxt L, %I PIP BEiASHRMIIRICER T 5, i
ftiFg > DIP BEES, 5 IP BEII R O IR OEITEH AT

DI RE A2 > TV D .

><~JI S
D X % ki (2 f)

@ @ Palm

Palm-Cylinder Palm-Hook Palm-Cone Palm-Sphere

@§§}%%§2 = 5-digit

5-Cylinder 5-Cone 5-Bowl 5-Plate

Q

<9 | 5D @D T sqgn
e -digi
5-Sphere 4-Cylinder 4-Cone 4-Bowl

4-Plate 4- Sphere 4-Lateral

3-Cylinder 3-Sphere 3-Lateral 3-Inner Lateral

E%Q %%Q &%@ 2-digit

2-Cylinder 2-Lateral 2-Inner lateral

Fig.2 Prehensile mode (22 forms)
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Fig.3 Non-prehensile contact mode(41 forms)
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Fig.4 Coordinate of finger movement

Table 2. Rolled-in length of finger edge

Interarticular length | Bending angle of | Rolled-in
of finger (mm) | joint (deg) length of
finger
1 1, I3 0, 0, 0; edge(mm)
4th 19.0 | 144 | 92 | 65/-3 | 20 43 5.2
finger
Sth
16.8 | 13.6 | 18.0 | 65/-3 | 30 45 4.5
finger

Table 3. Comparison of measuring and calculation data

Measuring (mm) Calculation(mm)
4th finger 3.6 5.1
5th  finger 4,1 4.5

Close Open Close { Open
- —[\ fr. =i
S\ =

I \ Yeaxis
\
H i \

5 s / S

6 7 8 9 10

Time(sec. ) Time(sec.)

Fig. 5 Movement of 3 axis finger edge (a) and Y-axis measurement
result (b) - 4th finger
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Fig.7 Grasp mechanism
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Fig.8 Built-in tactile sensor in thumb finger and pattern
recognition for sliding sense
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Table 4 Finger material using mesoa-light

Tensile Proof Tens | Density | Longitu
strength stress ion | [g/em”38] dinal
[kgf/mm | [kgf/imm~ | [%] elastic
~2] 2] modulus
[Gpal
MES
0-10 96.2 94.8 1.5 2.9 74
MES
0-20 80.6 79.6 5.0 2.9 84
‘;‘707 57.8 506 | 1.0 | 28 71
Stenl | 1081 876 | 150 | 7.9 203
ess
Ti 90.8 83.7 10.0 4.5 106
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Fig. 9 Measurement Conditions

Fig. 10 Screenshot of Developed Model
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