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A dagatal electronmic micro=force balance has been designed
and constructed using a photocell as the mass detecter, Capacity
of the balence was 2 grams of maximum load ancluding wath 0,9289
gram per volt of the sensativaty. The calibration was made by 6
secondary standard masses obtained from & high accuracy commercial
microbalance. The accuracy of the constructed microbelance were
0,001 gram end respectively., The correlation coefficient and

linear correlation were also 0,99985 and (.99971 respectively,
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NG 18181 3 9 T1U8s LBuNUT £hayY

€, - ¢, 1,000 MF/50 V Electrolytic capacitor

05 - Cg 470 nF/100 V Mylar capacitcr

09 - G, 22¢ nF/100 V Mylar cepacitor

Dy - D8 1 Amp, Rectified diode

ICl, ICQ 7805 Regulator Integrated Circuit
ICys 103 7905 Reguletor Integrated Circuit

Ty $ - C -9 Voit(4C) 800mh. Transformer

R, - R, 4,7 k0 % Watt 5 % Fixed carbon resistor
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b2 99r9urudyyundWiWes Lruldua(Datferential Amplifier)

WY L8901 9D sauar iBunlTzney

IC5 - IC6 LM 08l Operationel amplafier

IC7 LM 725 Instrumental amplifier

Ry = R 1 MO 4 Watt 1 % Fixed carbon resistor
R, = Bg 80 kN %4 Watt 1 % Fixed carbon resistor
Ry 100 kN %4 Watt 1 % Faxed carbom resistor
RIO - By, 10 kN %+ Watt 1 % Fixed earbon resistor
Rl? 3350 ki 4 Wett 1 % Fixed carbon resistor
Ry 2 350 ki %4 Vatt 1 % Fixed carbcn resistor
VRl 40 k Nlain, Veriable resistor

VR2 1¢ kNnlin, Varirable resistor

VR3 100 kNlan, Variable resistor

4.3 99Tl e ARy (Dr1g1tal Voltmeter)
v

VLAY LG 989 $1ua ¥DUALT £nOL

C9, 312 0.1 uF/25 V Polypropylene capacrtor

Cio 0.22 LF/25 V Polypropylene capacitor

Cll 100 pF Tantelunm cepacitor

013 0.047 JF/25 V Polypropylene cepacaitor

By 1MN L Watt 1 % Fixed carbon resistor
R15 570 k1l % Watt 1 % Fixed carbon resistor
Ry 6 2L kil % Wett 1 % Fixed cerbon resistor
Ry 100 kN 2 vatt 1 % Fixed carbon resistor
Rig 150 kn 4 Watt 1 % Pixed carbon resistor

VRIi 25 kMNlin,. Variasble resistor
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1a (nfu) T (% - X)2 e S
0.099 0.092 0.00022 10 0. 0048
0.198, 0.17% 0. 00029 10 0. 0057
0.291 0,271 0. 00089 10 0. 0099
0.395 0.370 0. 0014 10 0. 0124
0,486 C.470 0.0032 10 0. 0189
0.597 0.567 0. 00108 10 0.0105
0,696 0.676 0.00164 10 0.0135
0.795 0.785 0. Co0h5 10 0. 0071
0.893 0.877 2.001922 10 0. 0146
1.000 0.991 0. 00093 10 0.0102
1,099 1,096 0,00164 10 0.0135
1.198 1.217 0. 00061 10 0. 0082
1.297 1,320 0. 0007 10 C. 0088
1.395 T 414 0, 0014 10 0.0125
1.458 1.514 0. 00104 10 0.0107
1.597 1.582 0.00072 10 0. 008%
1,696 1.687 0, 00041 10 0. 0067
1.794 1.789 0. 00043 10 0. 0074
1.893 1.877 0. 00181 10 0. 0142
1.999 1.991 0. 00029 10 0. 0057

S =0.01023
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AT 2 udaquana s LATIZuIdYa uﬁqtﬂ?@q%&mqmsgﬁu
fuLndaad 080 Taraedu
wa (nfw] M X X -4 S n b
C. 099 0. 0%5 0.092 | =0,007 0. 004y 10 = 4.5175*
0.158 0,198 0,17% | -0,019 0. 0057 10 |=10.5409
0.2 0.2, 0.271 | -0.026 | 0.0099| 10 |- 8.3048
0.3v5 0.395 0.390 | -0.025 0.0124 10 |- 6.3?56*
0. 496 3. 96 0.470 | ~0.028 | 0.0189| 10 |- 4.6845
0.597 0.597 C.567 | -0.030 G, 0106 10 |- 8.9495;e
0.696 0.696 0,676 | -0.020 0.0135 10 |- 4.6849*
0.795 0.7v5 0.785 | ~0.010 0. 0071 10 |- 4.#535‘
0.893 3.893 0.877 | =0.016 | 0.0146| 10 |- 3.4655
1,00C 1. 000 0.921 | -0.009 0.0102 10 |- 2,7%02
1.099 1.0 1,006 | -0.003 2.0135 10 |- 0.7027
1.198 1.198 1,217 0.019 0, 0082 10 7.3272
1,287 1,297 14320 0.023 0. 0088 10 8.26559
1,395 1,465 1,414 0. 01y 0.0125 1C 4.8067"’6
1.458 1,498 1.5 | 0.016 C.0107 10 4.?286*
1,557 1,597 1.582 | ~0.015 | 0.008 | 10 |- 5.3297
1.696 1.696 1.687 | -0.009 0., 0067 10 |- 4.2478*
1,774 17904 1,785 | -0.005 0. 0074 10 |~ 2.1367
1.893 1,893 1.877 | -0.016 | 0.0t42| 10 |~ 3.5631%
1.999 1.9%9 1,991 | -0,008 | 0.0057 10 |- b, 4383
t (df = 9, M 0.01) = % 3,250
*ﬁﬁﬁﬁuuﬂﬂéﬁﬁﬁhﬂdﬁQﬁﬁﬂﬂﬂﬁ%%ﬁQﬂ%@%?:ﬁﬂ 0,01
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Foafquantgau uas

PaedanT grunaz ato ety

1
1ANAAT A (NFU) | 1a il () 2 2 .
X Y (3 . r

0. 099 0.0v2 0. 00980 | 0. 00846 |0, 00912

0,198 0. 179 0, 03920 | 0.0320410.03544

0.207 0. 271 C. 08821 | 0. 07344 |0, 0804y

0. 295 0. 370 0.15603 | 0.13690]0. 14615

0.496 0. 470 0.25602 | 0, 22050 0. 23406

0.597 Q.567 0. 35641 | 0.32145] 0, 33848

0. 696 0.676 0. 48441 | 0,45698 0. 47049

0.795 0.785 0.63%203 | 0.61623| ¢, 62408

0.893 0.877 0.79745 | 0.76913]0.78316

1,000 0,091 1.00000 | 0.98208|0.5%2100 r2=o.99971

1,099 1, 096 1,20780 | 1.20122)1,20450

1,198 1217 1.43520 | 1. 48109 | 1. 45797

1.257 1. 320 1,68221 | 1.74240(1.71204

1.395 T 414 1.94603 11.999329[1,97253

1.498 14514 2,24400 | 2.2921) {2, 26757
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s (nL) 3 T(x - %)2 n )
0. 099 0.010 0,02995 10 0. 0576
0,198 0. 030 0. 00004 10 C. 0022
0,257 0.056 0. 00006 10 0. 0026
0.3565 0. 05 0, 0001% 10 0. 0046
0.498 0.192 0. 00426 10 0. 0217
0.597 0.328 C.c00%2 10 0. 0101
0.6%6 0.553 0. 00487 10 0.0233
0.795 0.727 0. 00019 10 0. 00L6
0.893 0. 83y 0.00297 10 0. 0018
1.000 0.995 0. 00004 10 0.0022
1.099 1.21 0. 0002 10 0. 0047
1,158 1,417 0. 0003 10 0. 0058
1.297 1.817 0. 0002 10 0. 0047
1,350 1.932 0, 0070 10 0.0278
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0,189
0.260
0.360
0. 460
0.560
0.680
0.780
0.890
0.980
1.080
1,220
1.320
1,400
1,510
1.580
1.690
1.780
1.890

14990

0. 00
0,170
0. 260
0.37C
0. 490
0.580
0.690
0.7%0
0.900
1.000
1. 090
1.210
1.320
1.410
1.5350
1.570
1.680
1.790
1.870

2¢ 000

0. 080
0.180
0. 270
0.390
0.470
0.580
0.680
0.790
0.890
0.990
1,090
1,220
1.320
1. 430
1.520
1.570
1.690
1.800
1,890

1,990

0. 090
0.18¢0
0. 260
0.360
0.490
0.560
0.660
0.790
0.870
0.980
1,110
1.210
1320
1. 400
1.520
1.59¢C
1.700
17590
1.860
1.980

0.100
0.190
0. 280
0.360
0. 450
0.580
0,690
0.780

0.890

0.090
0.180
0. 270
0.380
0. 470
0.560
0.680
0.790
0.890
0.990
1.090
1.210
1.520
1.420
1.510
1,570
1,680
1.790
1,970

24000
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0.097 [0.010[0.011|0.010|0,00% |0.008|0,012[0.,011|0.00%]0,010[0,011
0.198 {0.030{0.02y |0, 032{Ce031 | 1,028 |0, .20 | U, 032|0,033 | 0e 026 |Cy U30
0,207 [0.056|0.05810,059] 0,057 {0,058 La056] 2. US55 | D0 054 {54 060 |U4 051
0.395 {0.100|0.058 |0, 201|0,100]0, 039 [0,102}0.131[0.102[0,097 |0, 086
0.498 10.215|0.213 0,214} 0, 216 |0, 215]0.212|0.211]0,21010, 2170, 210
0.597 |0.3530[0.33110.32%|0.532 (0 328|0.334]0.337|0.335{0,527{0.307
0.696 |0 565|0,564[0.565|0.566 [0.563|0.567]0.562|0.561|0.568]0.454
0.795 [0.72810.730(0.727|C.72L 0.73110.726(0.72110.720{0.72310.735
0.893 [0.831(¢.825|C,830]0.832(0.834,0.824(0.835|0.839{0.837]0.890
T 000 [0.997{0e9v0 |0uy- 8] 0,996 0.995[0.928]0.95110,993]0.99510.956

SO99 |1 206[1.207|1.20411.205{1.20811.205(1,20%[1.21111.211|1., 220
1,198 [ 1 41511, 41411, 41511413 1, 418 |1, 410 11,417 11 41111, 416 (1,432
1.297 11.81311.,812[1.81411.813 |1.814]1,81711,816|1.814(1,814]1.835
1.350 {1,96411.%65[1.966]1,965(1,96711,96511,59111.967]1.98911.889
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Angn
ddlay ' o 4
LIAUNT 57U LR AYInILNY (Y)
0. 093 0.092 0.0919
0.198 0,175 0.1935
0.297 0.271 0. 2855
0.395 0.370 0.3765
0.496 0.470 0. 4703
0.557 0.567 0. 5642
0.696 0.676 0.6561
0.7v5 0.785 O. 7481
0.893 0.877 0.8391
1. 000 0.9v1 0.93585
1.09% 1,096 1. 0505
1.198 1 217 1.1224
1,297 1.320 1, 2144
1,395 1, 414 1.3054
1.498 1 514 1. 4011
1.597 1.582 1. 4931
1,696 1.687 1.5845
1,704 1 78, 1.6759
1,895 1.877 1,767y
1.999 T.991 1.8665
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0. O9Y 0.010 ~0,278Y
0.158 0.030 -0, 1242
0. 297 0. 056 0. 0306
0,395 0. 099 0.1838
0.498 0. 192 0.3448
0.5%7 0.328 0. 4996
0.696 0.553 0.6543
0.795 0.727 0.80%1
0.893 6.893 0.9623
1.000 0.945 1,1296
. 089 1,210 1. 2844
1.198 1.417 1.3945
1.297 1.817 1.5938
1.350 1.932 1.6767
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