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Abstract,

An apparatus for measuring scalp clip force was designed and
manufactured to be used as force calibrator for paper clips. The paper
clips are modified to substitute the expensive commercial clips. The
apparatus employed the principle of double cantilever beam . Strain of
the beams at the clanpéd end was measured by strain gauges (full
Wheatstone bridge). The bridge was excited by 2.5 DCV. The signal was
amplified and displayed by an ampmeter. The calibration revealed an
appreciate performance with combined nonlinearity and hysteresis of
lessthan 1% Fs.
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Tufimuaaifeafu v, = V.R AR, + R

uaz E = v, _ - Vv __

aUL E = V.(R.R, - R,R)I/{(R, +R)) (R, + R)1 (1)

tara s nmmdinaToasuda it R + AR wld

2

E = V.RR (AR /R - AR, /R, + AR_/R_ - AR, /R I/(R + R,))" (2

dums (1) uaaalfoRun E = 0 B2 R B, = R R uszanny (2) uasaia
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S = V.R R (AR /R, - AR_/R, + AR /R, - &RAIRA)/{ (R, + R))" D

<

Taminduda R ~ R, fa tnmannueTsefamoasm i ity 1209 wia
350 0. ) usrnTEANUIN transducer insel¥ AR BEITIA IR TN A LA Tee R,
uaz R, ImAn IRy R, uax R (Lfun3dzas bending) =14

S_ = nVMR/ASR (ay

- - . . ot a

(38 n g IMUN active gauge (LNINIAIVLATER)

5. = nVSHIII (3)

- « ap s .
(la 5_ fin Gauge Factor = AR/R Ui a3y fmaanTise waz 1%y
wIaninLnanuLaTem

ﬁoi’m_E =nS_ e V4 (6)
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#1319 4.1
ATIRBUNUBIRBUL TN WIZTU
ma iR
Amiin Cuaud)
Ghnmiin | aenimiin | (hniomiin RS TAEEN
0 0 0 0 0
0.25 0.06 0.063
0.50 0.12 0.125 0.12 0.122
0.75 0.18 0.19
1.00 0.24 0.245 0.24 0.24
1.25 0.30 0.31
1.50 0.36 0.36 0.36 0.36
1.75 0.415 0.42
2.00 0.48 0.48 0.48 0.48
2.25 0.54 0.54
2.50 0.60 0.60 0.60 0.60
2.75 0.655 0.66
3.00 0.72 0.72 0.72 0.72
3.25 0.78 0.78
3.50 0.84 0.843 0.84 0.84
3.75 0.90 0-90
4.00 Q.96 0.96 0.96 0.96
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F = —0.009 + 18.26 R 1%
- - e - <
LA R A8 ANATUIINULAD]
FOF T RTTMRaRILaE §UN1T 4.1)
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A19I97 4.2
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rieukeiia | REIRae [ 1T9 Liby nandauias | wEadau e [wsa sty

1 6.56 6.93 0.37 | 11 6.02 6.56 0.54
2 6-20 6.51 0.31 |} 12 5.56 5.83 0.27
3 6.20 6.56 0.36 | 13 5.83 6.20 0.37
4 6.38 6.56 0.18 | 14 6.20 6.56 0.36
5 6.38 6.93 0.55 | 15 6.20 6.56 0.36
6 6.56 6.75 0.19 | 16 6.02 6.20 0.18
7 6.38 6.66 0.28 | 17 6.20 6.56 0.36
8 6.20 6.56 0.36 | 18 6.20 6.56 0.36
9 6.47 6.75 0.28 | 19 5.29 5.83 0.54
10 5.83 6.20 0.37 | 20 6.02 6.38 0.36
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dt B e ow W W - - o [ - %
w1z LWTY 0.35 1% A IR ARG T Il EmEsdeu e e 6.48 T8 Toi
d1a§1zni1aﬁnﬁnuuu Children’s hospital (4.9 N) uat Rayney (15.3 N)
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