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ABSTRACT 

The equation 2 v 
E = N ln{4d/N) has been used ~or deter-

mining the electric ~ield at the liquid tip in electrical 

spraying o~ liquids. Data were taken at the instant o~ 

spraying in an attempt to experimentally veri~y this equa­

tion. the results indicate that the value given by the 

equation needs to be increased by about 20% in the normal 

range o~ operation. -A model for the spraying mechanism 

o~ the liquid is also proposed. 
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INTRODUCTION 

Electrical spraying o~ liquids results ~rom liquids 

emerging ~rom a small capillary under a high potential. 

This paper deals with a de potential only, however Vonnegut 

and Neubauer1 state that a 60-cycle ac potential gives re­

sults similar to that produced by direct current. The re-

lationship ~or the electric ~ield between a plate and the 

capillary comes ~rom work done by Eyring, Mackeown, and 

Millikan. 2 In their work a de potential was established 

between a metal point shaped in the ~orm o~ a hyperboloid 

o~ revolution and a plate in order to extract electrons 

rrom metals under the in~luence o~ electric ~ields. 

Their equation ~or the electric rield was later sim­

pli~ied by Loeb,3 et al., to the rorm: 

2V 
E = N ln(4d/N} 

where d is the spacing between the tip and ground plate in 

meters, N is the radius or curvature or the tip in meters, 

and V is the applied potential in volts. The stress pro­

duced by this electric rield at the tip is: 

.!.€"E2 - 2§..J2 
2 • - N2 (ln(4d/N)] 2 

l 

2 

Consider an electric ~ield acting on a spherical liquid 

drop in ~ree space. I~ the dielectric stress is neglected, 

i.e., the liquid is a perrect conductor, then the condition 

~or instability o~ the liquid sur~ace as given by Zeleny4 is: 

3 



2 

where PE is the electrostatic pressure~ P~ is the pressure 

due to surrace tension 3 and P is the net pressure. When the 

liquid emerges rrom the tip of a capillary, the hydrostatic 

pressure Ph forcing the liquid out must be added to the 

electrostatic pressure or: 

4 

This paper deals with spraying of glycerine~ a viscous liquid~ 

through a small capillary when subjected to limited liquid 

heads. The hydrostatic pressure f'or this case was found to 

be negligible in comparison to the electrostatic and surface 

tension pressures. Although the following equations will 

have the term Ph omitted, the hydrostatic pressure does in­

fluence a change in the radius of curvature with respect to 

time. Equation 4 becomes: 

p = 5 

where N is the radius of curvature of the liquid tip and ~ 

is surface tension in dynes/me~er. 
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LIQUID MODEL 

The model used ror the liquid tip in calculating the 

radius or curvature is shown in Fig. l. From time t=O at 

surrace A to some time later at surrace B, the pressure due 

to the liquid head has rorced more liquid out or the cap-

illary. The radius or curvature continues to decrease as 

time increases until surrace C is reached where the elec-

trostatic pressure is equal to the surrace tension pressure 

and spraying begins. Ir the applied potential is limited to 

prevent the brush errect described by Hendricks,5 the spray­

ing will consist or a large number or droplets directed ax­

ially rrom aurrace D to the plate. As spraying contimues, 

the volume or the liquid tip decreases to surrace A where 

spraying ceases and the process is then repeated. 

By assuming that the liquid tip is in the rorm or a 

prolate spheroid, the equation used to approximate its sur­

race would be: 
2 

X 

7 l 

where F in the third term is a time varying quantity. The 

6 

product FR represents the z directed semi-axis or the spher-

oid. The volume or the liquid tip is given by: 
(_FA 2 

'C' = _Jrtr 
0 

dz 

Dirrerentiating with respect to time gives: 

dF 
at 

7 

8 

Poiseuille's equation ror the change in volume with respect 
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to time or an incompressible viscous liquid in a long narrow 

tube or circular cross section is: 

9 

where ~P - pressure dirrerence to overcome viscosity, dynes/cm2 

R - tube radius, em 

L - tube length, em 

~=density, gm/cm3 

~ = dynamic viscosity, gm/cm sec 

zJ = rt/r = kinematic viscosity, cm2 /sec 

Substituting Eq.9 into Eq. 8 gives: 

dF 3 RAP 
at- TO >1_L 

F is then given by: 

3 RfgH 
-10 l'\.L -

( . ~F3 RgH 
F = A + .Lo VL 

3 
TO 

RgH 
VL 

)t= A + Bt 

The constant B has the dimension reciprocal or time. The 

dimensionless constant A is independent or time but is a 

runction or pressure, applied voltage, etc. Observations 

10 

11 

indicate that ir the value or A decreases linearly rrom 

approximately unity to zero as applied voltage is increased 

rrom the minimum spraying potential Vm to a critical value 

Vc ror which the spraying pulses cease, then it can be as­

sumed that: 
v -v 

A _, --=,....;c---=--
V -V c · m 

12 

The dependence of' A on pressure, liquid constants, geometry, 

etc., is automatically accounted ror in the measured values 



The radius of curvature in the r-z plane is: 

3/2 
[ l + { dz/dr) 2 ] N-

d2z/dr2 

Using z - F( R2 -r2 )~, the radius of cUrvature at the tip, 

where r - 0, is given by: 

R R 
N = ~ = ,A~+~BT~-c- 13 

where Tc is the time from the end of one pulse to the be­

ginning of the next. When spraying commences the net pres­

sure equals zero and Eq. 5 becomes: 
]. 

E IT c = [ ~~ 1 2 I T c 14 

Thus a value for the electric field can be obtained from Eq~ 

14 using experimental measurements to compare with the value 

of electric field as given by Eq. 1. Data were obtained by 

experimental methods to determine the various parameters. 
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EXPERIMENTAL ~HODS 

Most o~ the data were taken in a vacuum or about 10-5 

Torr in the system shown in Fig. 2. The bellows was filled 

with glycerine and it could be compressed by an external 

knob to change the glycerine level in the vertical glass 

tube, thus varying the pressure head at the capillary.. An 

external adjustment was also used to change the spacing be­

tween the plate and the capillary. Temperature was moni­

tored by a thermometer attached to the vertical glass tube. 

Due to ripple in the high voltage power supply, a bank of 

~our 7.5 pF capacitors connected in parallel were charged 

by the HV power supply and then used as the source o~ de 

potential. A screen cage was muilt around the system to 

reduce noise. The current produced by the movement or the 

charged droplets was passed through a one, megohm resistor 

and the resulting voltage was monitored by a di~~erential 

input oscilloscope. Another one-megohm resistor was insert­

ed between the oscilloscope input and ground to give some 

isolation. An oscilloscope plug-in unit or l millivolt 

sensitivity was used since the voltages ranged ~rom 2 mv 

to 10 mv. 

Data were taken at various liquid pressures, voltages, 

and spacings, the latter being varied while the other para­

meters were held constant. This method gave more sensitivity 

and greater ~lexibility than varying the voltage. The data 

consisted or the width o~ the output pulses, the period be­

tween pulses, and the spacing at which the pulsing mode 
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changed to a de mode. The voltage was varied ~rom 3.0 KV 

to 5.0 KV ih steps or 0.5 KV and the height o~ liquid pres­

sure was varied rrom 18 inches to 30 inches using 2 inch 

steps. The spacing was changed in steps o~ one millimeter 

rrom the point at which the de level was established to a 

maximum o~ 24 millimeters. The capillary was mounted in a 

terlon holder and was 1 inch long and had an inside diameter 

o~ 0.01 inches. It was made o~ stainless steel and the tip 

was cone shaped by an electro-chemical etching process. 

The temperature varied about + 2 degrees Fahrenheit 

rrom its normal value o~ 74 degrees. The viscosity is the 

only major temperature dependent parameter but does not 

cause a signi~icant change over this small temperature 

range. 

The viscosity was measured by the Saybolt Furol method 

giving a value o~ 6.8 cm2/sec and the sur~ace tension was 

measured by the Du Nouy Ring method giving a value o~ 60 

dynes/em. 
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EXPERIMENTAL RESULTS 

Computer programs were written to calculate the values 

of' electric f'ields given by Eq. l and Eq. 14. Figure 3 and 

Fig. 4 show these two values of' electric f'ield versus para­

meters of' applied voltage and spacing respectively. 

The logarithmic plot of' Fig. 5 shows the values for 

electric field from Eq. 14, connected by a straight line, 

and the values of electric field from Eq. l shown as a 

scattering of points, versus the radius of curvature. 

In order to determine the radius of curvature as given 

in Eq. 13, the values of Vc and Vm had to be found before 

computing a value for A. The value for B was determined 

from physical constants. Vm was found by making graphs of 

the period Tc versus applied voltage for each height and 

each spacing as shown in Fig. 6. 

The value of V at which the period approached infinity 

for each spacing was then used as the value for the minimum 

spraying potential .Vm. Thus for each height and each spacing 

a different value for Vm was obtained. It should be noted 

that this value for Vm was higher than that given by Hendricks, 

Carson, Hogan, and Schneider. 6 

vc was determined by plotting the applied voltage versus 

the spacing at which the de. level was established for each 

height as shown in Fig. 7. From this plot the value for Vc 

could be read directly for any height or any spacing. 

A few peculiarities were noticed while conducting the 

experiment. The first was the action of the de level which 

has previously been mentioned. As the spacing between tne 
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plate and the capillary was decreased, while operating at a 

~ixed voltage, the pulsing changed ~rom the normal pulse as 

shown in Fig. 8a to a continuous jet emitting ~rom the cap­

illary. This established a de level of' a ~ew millivolts on 

the oscilloscope. As the spacing was then increased the de 

level remained at the same value until pulsing resumed. By 

visual . observation o~ the jet, it was noticed that as the 

spacing increased~the radius of' the liquid ~ilament also in­

creased. This indicates some sort o~ constant resistance or 

constant current mechanism in the filament. · 

Another point o~ interest occurred when the spacing 

between the capillary and the plate became so great that 

the period between pulses exceeded ab@ut 0.5 seconds. At 

this point the normal pulse shape shown in Fig. 8a began to 

exhibit a peak at a point slightly below its maximum amp­

litude, 8b. Figure 8 shows the sequence o~ events, a through 

~, as the spacing is increased. This indicates an entirely 

different spraying mechanism than the one considered in this 

paper, possibly one of a large drop followed by a series of 

smaller drops. 
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CONCLUSIONS 

The variation or the electric rield, at the onset or 

spraying, with respect to the voltage, Fig. 3 and spacing, 

Fig. 4, shows a deviation between the two methods or rind-

ing the electric rield, however the general trends or the 

curves are similar. Curves showing these same trends can 

be obtained at various heights as long as the pressure due 

to the liquid head is negligible. Although Eq. 1 seems to 

indicate a direct relationship between electric rield and 

voltage and an inverse logaritlunic relationship between 

electric rield and spacing, it m~st be remembered that the 

radius or curvature is a runction or voltage and spacing. 

Figure 5 shows a logarithmic plot or about 260 values 

or electric rield evaluated at Tc versus radius or curvature. 

These points should all lie on the line marked asJ 4 ~ ir 
EoN 

Eq. 14 is true. Those points which correspond to a radius 

or curvature less than .005 em may be neglected since the 

spraying mechanism changes to that described in Fig. 8. 

This value ror the radius or curvature is determined rrom 

the period Tc, which was usually around 450 to 500 ms when 

the peak began. 

or the approximately 230 points remainingJan average 

error or -20% exists. Assuming that all previous assumptions 

and approximations are valid, two possibilities exist ror 

giving this error: (l) Experimental error; this is unlike­

ly because the instruments involved had good accuracy and 

even this would have to have been all negative to give an 
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error of' -20% .. (2) Error -in the equation f'or electric f'ield; 

This is a more likely candidate since the equation was de~ 

rived f'or metal points in the shape of a hyperboloid of' rev­

olution. Thus to apply to spraying of liquids it appears 

Eq. l should be increased by 20% in the normal range of' 

operation. 
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FIG. 1 Model of spraying mechanism: A and B - no spraying; C - spraying ~egins; 
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APPENDIX 

This appendix contains the data and the computer pro­

gram used in the calculation of the electric fields. The 

program was written in Fortran language and was executed on 

the IBM system 360 using WAT4 control. 

In the following list of data it will be noticed that 

the period Tc varies from 0 to 20,000 msec. The value of 

zero indicates operation in the de state and 20,000 msec 

is the upper bound indicating the period was so long no 

data was takeno This data is excluded from actual use in 

the computation by the niF" statement in line 24 of the pro­

gram along with any other periods of 500 msec or more. 
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Literals used in the computer program are defined as 

follows; 

A - constant used in determining radius of curvature. 
B - constant used in determining radius of curvature, 
D - spacing between the capillary and plate, mm. 

E - electric field calculated from Eq. 14, volts/m. 
ECAL - electric field calculated from Eq. 1, volts/m. 
EL - length of the capillary, in. 
EPZRO - permittivity of free space, farad/m. 

G - gravi.tational acceleration, cm/sec2 . 
GAM - surface tension, dynes/em. 

GNU - kinematic viscosity, cm2 /sec. 
H - height of the liquid head, in. 
R - radius of the capillary, em. 

RATIO - ratio of ECAL to E. 
RC - radius of curvature, em. 

TC= TC(L,K,I)= TCLKI - spraying period, msec. 
V = V(L) - applied potential, KV. 
VC = VC(K,I) =VCKI - critical spraying potential, KV. 
VM - minimum spraying potential, KV. 

W - intercept of VM equation, KV: 
Z - slope of VM equation, KV/mm. 

-1 sec. 

The literals W and Z refer to an equation for the minimum 
spraying potential. This equation was determined by plotting 
a graph of the potential at which the period approached 

infinity, versus spacing at fixed height. This plot was 
approximated by a straight line giving values for W and z. 
TJ:;te individual values of Vm determined from the period versus 
applied potential could have peen used with equal ease. 
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COMPUTER PROGRAM USED IN NUMERICAL CALCULATIONS 

DIMFNSION VCC?O,RJ,TCt~t2U,~,,Vt~) 
R=O.Ol27 
G= 07 A. 0 5 
GNU=6.R 
GA~1= AO. 0 
Fl = 1. 0 
E P lf~ 0-= 8. B 5 F- 12 
Q. F /1 D ( 1, f>O ) { { VC ( K, I ) , I= 1 , 8) , K= 1, 2 0) 
R f Af") ( l , 40 l ( V ( L ) , L = 1 , '5 ) 
~ E fd') { 1 , l 0 l ( ( ( T C ( L , K , I ) , T = l , 8 ) , K = 1 , 2 0 l , L = 1 , 5.) 
WPITf (3,50) 
DO 4 1 = 1, 8 
RF~D (l,?Ol H,W,Z 
B=(3.*P* G*H)/(16.*GNU*FL) 
no 't K=t,?c 
0=1<' 
V/J o;:; W +7 t.d) 
VCK I;:;V( (K, 1) 
no 4 L = t. '5 
IF(V[KJ-V {l))4,R,A 

A IF<V(Kt-VM)4 1 4,7 
7 A=(VCKT-V(l})/(VCKT-VMJ 

TCLKl=TC(L.K,J) 
IF(T(LKT-500}919,4 

q E=SOPT((G.4 ~~ (;;V·1t.<(A+A * TCLKf*,OOlJ)/(EPlRO*R)) 
RC=R/fA+~*T C LKt*.OOlJ 
F(AL=2.*V(Ll * l000./(RC*~LnG(0.4*0/RCl*O.Ol) 
Rt\Tfn=F(AL/ E 
WRTTE(l,RO)VM,VCKI,t\,B,TCLKI,VtLJ,E,D,RC,fCAL,RATIO 

4 CONTTNUF 
<;TOP 

10 FOPMAT (8~6~0) 
?0 FnRMAT (3Fl0.2) 
'~0 FORiv1t.T (F4.0) 
50 FnRMAT(RX,?HVM,AX,?HVC,RX,2H A,RX ,2H A,RX,2HTC,BX,2H V, 

l~X,2H E,PX,3H O,lOX,3H RC,BX,4HECAL,~X,5HRATI0) 
6 0 F ORM~T {RFS,3) 
RO FORMAT(6Fl0.4,El6,6,F6.2,2El4.6,Fl0.4) 

ENIJ 

,_ 

1\) 
o4': 



H v f) TC vc w l. 

LlOUIO APPLTEO SPACING PFRtOO CRITICAL INTERCEPT SLOPE OF 

HEAD POTENTIAL POTENTIAL OF VM LINE VM LINE 

fNCHFS KV MM MSEC KV KV KV/M,._, 

18.00 3.000 t.oo 66. 3.580 2.270 0.1020 

lR.OO 3.500 1. 00 41t. 3,580 2.270 0.1020 

18.00 4.000 1. 00 c. 3.580 2.270 0.1020 

18.00 4.500 1.00 o. 3.580 2.270 0. l 0 20 

18.00 s.ooo 1.00 o. 3.580 2.270 0.1020 

lA.OO 3.000 2.00 <)0. 4.220 2.270 0.1020 

lA.OO 3.500 2.00 70. 4.220 7•210 0.1020 

18.00 '+. 000 2.00 5?. 4.220 2.270 0.10?.0 

18.00 4.500 2.00 o. 4.220 2.270 0.1020 

18.00 5.000 ?..00 o. 4.220 2.270 0.1020 

18.00 3.000 3.00 118. 4.560 2.270 0.1020 

18.00 3.500 3.00 65. 4.560 2.270 0.1020 

18.00 4.000 3.00 73. 4.560 2.270 0.1020 

18.00 4.500 3.00 o. 4.560 2.270 0.1020 

18.00 5.000 3.00 o. 4.560 2.270 0. 10 20 

18.00 3.000 '+· 00 17 2 • . 4.R20 2.270 0.1020 

lA.OO 3.500 4.00 72. 4.820 2.270 0.1020 

18.00 4.000 1+. 00 70. 4.820 2.270 0.1020 

18.00 '4. 500 4.00 77. 4.A20 2.270 0.1020 
(\) 

18.00 5.000 4.00 o. ' 4.820 2.270 0 .. 1020 Vl 



H v D TC vc w z 
18.00 3.000 5.00 285. 5.020 2.270 0.1020 

18.00 3.500 s.oo 80. 5.020 2.270 0.1020 

18.00 4.000 5.00 70. 5.020 2.270 0.1020 

18.00 4.500 5.00 78. 5.020 2.270 0.1020 

18.00 5.000 s.oo 34. 5.020 2.270 0.1020 

18.00 3.000 6.00 720. 5.130 2.270 0.1020 

18.00 3.500 6.00 92. 5.130 2.270 0.1020 

18.00 4.000 6.00 76. 5.130 2.270 0.1020 

18.00 4.500 6.00 84. 5.130 2.270 0.1020 

18.00 5.000 6.00 53. 5.130 2.270 0.1020 

18.00 3.000 7.00 8700. 5.250 2.270 0. 10 20 

18.00 3.500 7.00 112. 5.250 2.270 0. 10 20 

18.00 4.000 7.00 84. 5.250 2.270 0.1020 

18.00 4.500 7.00 12 5. 5.250 2.270 0.1020 

18.00 5.000 7.00 68. 5.250 2.270 0.1020 

18.00 3.000 8.00 20000. 5.320 2.270 0.1020 

18.00 3.500 8.00 139. 5.320 2.270 0.1020 

18.00 4.000 8.00 96. 5.320 2.270 0. 10 ?0 

18.00 4.500 8.00 RA. 5.320 2.270 0.1020 

18.00 s.ooo 8.00 76. 5.1?0 ? .. 770 0.1070 

18.00 3.000 9.00 20000. 5.400 2.270 0.1020 

18.00 3.500 9.00 184. 5.400 2.270 0.1020 
1\) 

18.00 4.000 9.00 112. 5.400 2.270 0.1020 ()) 



H v D n: vr. w 7 

18 .. 00 4.500 9.00 <}2. 5.400 2.270 0. 10 20 

18.00 '5.000 9.00 82. 5.400 2.270 0. 10 20 

lB.OO 3.000 to.oo 70000. 5 • It-50 2.270 0.1020 

18.00 3.500 10.00 767. 5 .. 450 '2.270 0.1020 

18.00 4.000 10.00 128. 5.450 2.270 0.1020 

18.00 Lt.500 10.00 98. 5.450 2.270 0.1020 

18.00 5.000 10.00 88. 5.450 2.270 0.1020 

18.00 3.000 11.00 ?0000. 5.4SO 2.270 0.1020 

18.00 3.500 11.00 700. 5.480 2.270 0.1020 

lR.OO 4.000 11.00 155. 5.480 2.270 0.1020 

18.00 4.500 11.00 110. 5.480 2.270 0.1020 

18.00 5.000 11.00 89. 5.480 2.270 0.1020 

18.00 3.000 12.00 20000. 5.510 2.270 0.1020 

18.00 3.500 12.00 5600. s.sto 2.270 O.lOi?O 

1~.oo 4.000 12.00 197. 5.510 2.270 0. l 0 20 

18.00 '•. 500 12.00 122. 5.510 2.270 0.1020 

18.00 s.ooo 12.00 99. 5.510 2.270 0.10?0 

lA.OO 3.000 11.00 20000. 5.520 2.270 0.1020 

lR.OO 1,500 13.00 20000. '5.520 2.270 0.1020 

18.00 'te000 13.00 2lt8. 5.520 2.270 0.1020 

18.00 't. 500 13.00 114. 5.520 2.270 0.1020 

18.00 5.000 13.00 88. 5.520 2.270 0.1020 
1\) 

18.00 3.000 14.00 20000. 5.530 2.270 0.1020 -..:J 



H v 0 TC vc w z 

18.00 3.500 14.00 20000. 5.530 2.270 0.1020 

18.00 4.000 14.00 366. 5.530 2.270 o.tozo 
18.00 4.500 14.00 151. 5.530 2.270 0.1020 

18.00 s.ooo 14.00 90. 5.530 2.270 0 ,1020 

18.00 3.000 15.00 20000. 5.530 2.270 o.tozo 
18.00 3.500 15.00 20000. 5.530 2.270 0 .1020 

18.00 4.000 15.00 720. 5.530 2.270 0.1020 

18.00 4.500 15,00 180. 5 • .530 2.270 0 .1020 

18.00 5.000 15.00 94. 5 •. 530 2.270 0.1020 

18.00 3.000 16.00 20000. 5.540 2.270 0 .1020 

18.00 3.500 16.00 20000. 5.540 2.270 0.1020 

18.00 4.000 16.00 7300. 5.540 2.270 0 .1020 
• 

18.00 4.500 16 .. 00 212. 5.540 2.270 0.1020 

18 .. 00 s.ooo 16.00 97. 5.540 2.270 0.1020 

18.00 3.000 17.00 20000. 5.540 2.270 0 .10 20 

lA.OO 3.500 17.00 20000. 5.540 2.270 0.1020 

18.00 4.000 17.00 20000. 5.540 2.270 0 .1020 

18.00 4.500 17.00 259. 5.540 2.270 0.1020 

18.00 5.000 17.00 99. 5.540 2.270 0 .1020 

18.00 3. 000 ' 18.00 20000. 5.550 2.270 0 .1020 

18.00 3.500 1 H. 00 20000. 5.550 2.270 0 .10?0 

18.00 4.000 18.00 20000. 5.550 2 .270 0.1020 

18.00 4.500 18.00 346. 5.550 2.270 0 .1020 
1\) 
()) 



H v 0 TC vc w l. 

18.00 5.000 18.00 103. 5.550 2.270 0.1020 

18.00 3.000 19.00 20000. 5.550 2.270 0.1020 

18.00 3.500 19.00 20000. 5.550 2.270 0.1020 

18.00 4.000 19.00 20000. 5.550 2.270 0. 10 20 

18.00 4.500 19.00 1-+12. 5.550 2.270 0.1020 

18.00 5.000 19.00 103. 5.550 2.270 0. l 0 20 

18.00 3.000 20.00 20000. 5.550 2.270 0.1020 

18.00 3.500 20.00 20000, 5.550 2.270 0.1020 . 
18.00 4.000 20.00 20000. 5.550 2.270 0.1020 

18.00 4.500 20.00 776. 5.550 2.270 0. 10 20 

18.00 5.000 20.00 106. 5.550 2.270 0.1020 

20.00 3.000 1.00 48. 3. 200 2.090 0.1160 

?0.00 3.500 1. 00 o. 3.200 2.090 0.1160 

?0.00 4.000 1.00 o. 3.?00 2.oqo 0.1160 

?0.00 4.500 1.00 o. 3.200 2.090 0.1160 

20.00 5.000 1.00 o. 3.200 2.090 O.lloO 

?0.00 3.000 2.00 77. 4.000 2.090 0.11~0 

?.0.00 3.500 z.oo 6'2. 4.000 2.090 0.1160 

?0~00 4.000 2.00 51. 4.000 2.090 0.1160 

20.00 lt. 500 2.00 o. 4.000 2.090 0.1160 

20.00 5.000 2.00 o. 4.000 2.090 0.1160 

20.00 3.000 ·1. 00 100. 1t. 3 30 2.090 0.1160 

20.00 3.500 1.00 61. 4.330 2.090 0.1160 "' \.0 



H v 0 TC vc w z 
20.00 4.000 "3.00 64. lt. 3 30 2.090 0.11()0 

zo.oo 4.500 :3.00 o. 4.330 2.090 0.1160 

20.00 5.000 3.00 o. 4.330 2.090 0.1160 

20.00 3.000 4.00 146. 't.590 2.090 0.1160 

20.00 3.500 4.00 69. 4.590 2.090 0.1160 

20.00 4.000 4.00 62. 4.590 2.090 0.1160 

20.00 4.500 4.00 «'>8. 4.590 2 .. 090 0.1160 

20.00 5.000 4.00 o. 4.590 2.090 o. 1160 
' 4.820 2.090 o. 1160 20.00 3.000 '5.00 245. 

20.00 3.500 r;.oo 81. 4.820 2.090 0.1160 

20.00 4.000 5.00 63. 4.820 2.090 0.1160 

20.00 4.500 5. 00 T3. 4.820 2.090 0.1160 

zo.oo 5.000 '5.00 o. 4.820 2.090 0.1160 

20.00 3.000 6.00 570. 5.000 2.090 0.1160 

20.00 3.500 6.00 97. s.ooo 2.090 0.1160 

20.00 4.000 6.00 70. s.ooo 2.090 0.1160 

20.00 4.500 6.00 76. 5.000 2.090 o.tl60 

?0.00 5.000 6.00 44. 5.000 2.090 0.1160 

20.00 3.000 7.00 7000. 5.070 2.090 0.1160 

20.00 3.500 7.00 127. 5.070 2.090 0.1160 

?0.00 4.000 7.0() 69. 5. 070 2.090 0.1160 

?.0.00 4. 500 7.00 60. 5.070 2.090 0.1160 

20.00 5.000 7.00 57. 5.070 2.090 0.1160 (jJ 
0 



H v 0 TC vc w l 

20.00 3.000 8.00 20000. 5.150 2.090 0.1160 

20.00 1.500 A.OO 160. 5.150 2.090 0.1160 

20.00 4.000 A.OO lOB. 5.150 ?.090 0 .1160 

20.00 4.500 A.OO 72. 5.150 2.090 0.1160 

20.00 5.000 8.00 65. 5.150 2.090 0.1160 

20.00 3.000 9.00 20000. 5.200 2.090 0.1160 

20.00 3.500 9.00 226. 5.?00 2.0()0 0. 1160 

20.00 4.000 9.00 103. 5.200 2.090 0.1160 

?0.00 '•. 500 9.00 78. 5.200 2.090 0.1160 

?0. 00 s.ooo ().OO 69. 5.200 2.090 0.1160 

?0.00 3.000 10.00 20000. 5.250 2.090 0.1160 

20.00 3.500 10.00 356. 5. 250 2.090 0.1160 
' 

20.00 4.000 10.00 120. 5.250 2.090 0.1160 

20.00 4.500 10.00 84. 5.250 ?.OQO 0.1160 

?0.00 5.000 10.00 ., 2. 5.250 ?.Ol10 0.1160 

20.00 3.000 11.00 20000. 5. 270 2.090 0.1160 

20.00 3.500 11.00 qflo. 5.270 2.090 O.llF,O 

20.00 4.000 11.00 146. s. 270 2.090 0.1160 

20.00 4.500 11.00 92. 5. 270 2.090 b. 1160 

20.00 5.000 11.00 74. 5.270 2.090 0 .1160 

?0.00 3.000 12.00 20000. 5.280 ?..090 0.1160 

?0.00 3.500 12.00 20000. 5.280 2.090 0.1160 

?0.00 .4. 000 12.00 179. 5.280 2.090 0.1 160 
w 
1-1 



H v 0 TC vc w l 

zo.oo 4.500 12.00 100. 5.280 2.090 0.1160 

20.00 5.000 12.00 78. 5.2110 2.090 0.1160 

20.00 3.000 13.00 20000. 5.300 2.090 0.1160 

20.00 3.500 13.00 20000. 5.300 2.090 0.1160 

20.00 4.000 13.00 141. 5.300 2.0<JO 0.1160 

20.00 4.500 13.00 111. 5.300 2.090 0.1160 

.20.00 5.000 13.00 75. 5.300 2e090 0.1160 

20.00 3.000 14.00 ?0000. 5.310 Z.OQO 0.1160 
' 20.00 3.500 14.00 20000. 5.310 2.090 0.1160 

20.00 4.000 14.00 335. 5.310 ?..090 0.1160 

20.00 4.500 14.00 1?.?.. 5.310 2.090 0.1160 

20.00 5.000 14.00 71. 5.310 2.090 0.1160 

20.00 3.000 15.00 20000. 5.320 2.090 0.1160 

20.00 3.500 15.00 ?OOOG. 5.320 2.090 0.1160 

20.00 4.000 15.00 700. 5.320 2.090 0.1160 

zo.oo 4.500 15.00 120. 5.320 2.090 0.1160 

20.00 5.000 15.00 77. 5.1?.0 2.090 0.1160 

20.00 3.000 16.00 20000. 5.330 2.090 0.1160 

20.00 3.500 16.00 20000. 5.330 2.090 0.1160 

20.00 4.000 16.00 6000. 5.330 2.090 O.lloO 

20.00 4.500 16.00 15 R. 5.330 2.090 0.1160 

20.00 5.000 16.00 81. 5.330 2.090 0.1160 w 
(\) 



H v 0 TC vc w l 

20.00 3.000 17.00 20000. 5.340 2.090 0.1160 

20.00 3.'500 17.00 20000. 5.340 2.090 0. 1160 

20.00 4.000 17.00 8AOO. 5.340 2.090 0.1160 

20~00 4.500 17.00 195. 5.340 2.090 0.1160 

20.00 5.000 17.00 83. 5.340 2.090 0.1160 

20.00 3.000 18.00 20000. 5.340 2.090 0.1160 

20.00 3.500 18.00 20000. 5.340 2.090 0.1160 

zo.oo 4.000 18.00 8800. 5.340 2.090 0.1160 

20.00 4.500 lA.OO 237. 5.340 2.090 0.1160 

?.0.00 5.000 . 18.00 R7. 5.340 2.090 0.1160 

20.00 3.000 19.00 20000. 5.350 2.090 0.1160 

20.00 3.500 19.00 20000. 5.350 2.090 0.1160 

?0.00 4.000 19.00 8~00. 5.350 2.090 0.1160 

20.00 4.500 19.00 315. 5.350 2.090 0.1160 

20.00 5.000 19.00 90. 5.350 2.090 0.1160 

20.00 3.000 20.00 :?0000. 5.350 2.090 0.1160 

20.00 3.500 20.00 20000. 5.350 2.090 0.1160 

?.0.00 4.000 ?0.00 F\800. 5.350 2.090 0.1160 

20.00 , ... 500 20.00 428. 5.350 :?.090 0.1160 

20.00 5.000 20.00 94. 5.350 2.090 0.1160 

22.00 3.000 1. 00 53. 3.000 2.100 0.1160 

2?.00 3.'500 1.00 o. 3.000 2.100 0.1160 
w 

22.00 4.000 1.00 o. 3.000 2.100 0.1160 VJ 



H v D TC vc w l 

22.00 4.500 1.00 o. 3.000 2 .l 00 0.1160 

22.00 5.000 1.00 o. 3.000 2.100 0.1160 

22.00 3.000 z.oo 68. 3.120 2.100 0.1160 

22.00 3.500 z.oo o. 3.120 2.100 0.1160 

22.00 lt. 000 2.00 o. 3.120 2.100 0.1160 

22.00 4.500 2.00 o. 3.120 2.100 0.1160 

22.00 5.000 2.00 o. 3.120 2.100 0.1160 

22.00 3.000 3.00 90. 3.330 2.100 0.1160 

22.00 3.500 3.00 o. 3.330 2.100 0.1160 

22 .oo 4.000 3.00 o. 3.330 2.100 0.1160 

22.00 4.500 3.00 o. 3.330 2 .l 00 0.1160 

22.00 5.000 3.00 o. '3.330 2.100 0.1160 

22.00 3.000 4.00 130. 3.660 2.100 0.1160 

22.00 3.500 4.00 67. 3.6f:.O 7.. 100 0.1160 

22.00 4.000 4.00 o. 3.660 2.100 0.1160 

22.00 4.500 4.00 o. 3.660 ?.100 0.1160 

22.00 5.000 4.00 o. 3.660 2.100 0.1160 

zz.oo 3.000 s.oo 22R. ft. 000 2.100 0.1160 

22.00 3.500 5.00 72. 4.000 ? .l 00 0.1160 

22.00 4 .. 000 '3.00 54. 4.000 2.100 0.1160 

22.00 4.500 5.00 o. 4.000 2.100 o.t160 

22.00 s.ooo 5.00 o. 4.000 2.100 0.1160 

22.00 3.000 6.00 540. 4.200 2.100 0.1160 w 
..J:::" 



H v D TC vc w l 

22.00 3.500 6.00 86. 4.200 2.100 0.1160 

22.00 4.000 6.00 62 .. 4.2.00 2.100 0.1160 

22.00 4.500 6.00 o. 4.200 2.100 0.1160 

22.00 5.000 6.00 o. 4.200 2.100 0.1160 

22.00 3.000 7.00 6300. 4.360 2.100 0.1160 

22.00 3.500 7.00 104. 4.360 2.100 0.1160 

22.00 4.000 7.00 68. 4.360 2.100 0.1160 

22.00 4.500 7.00 o. 4.360 2.100 0.1160 

22.00 5.000 7.00 o. 4.360 2.100 0.1160 

22.00 3.000 a.oo 20000. 't.'5l0 2.100 0.1160 

22.00 3.500 8.00 145. 4.510 2.100 0.1160 

22.00 4.000 B.OO 76. 4.510 2.100 0.1160 

22.00 4.500 8.00 64. 4.510 2.100 0.1160 

22.00 5.000 8.00 o. 4.510 2 .l 00 0.1160 

·22.00 3.000 q.oo 20000. 4.620 2.100 0.1160 

22.00 3.500 <>.00 224. 4.620 2.100 0.1160 

?.2.00 4.000 9,00 87. 4.620 2.100 0.1160 

?.2.00 4.500 9.00 67. 4.620 ?.100 0.1160 

2?.00 5.000 9.00 o. '•· 620 2.100 0.1160 

?2.00 3.000 10.00 20000. 4.720 2.100 0.1160 

?.?.00 3.500 10.00 400. 4.720 2.100 0.1160 

2?.00 4.000 10.00 104. 4.720 2.100 0.1160 
VJ 

?.2.00 4.500 10.00 71. 4.720 2.100 0.1160 \]1 



H v 0 TC vc w l 

22.00 5.000 10.00 o. 4.720 2.100 0.1160 

22.00 . 3.000 11.00 20000. 4.810 2.100 0.1160 

22.00 3.500 11.00 1840. 4.810 2.100 0.1160 

22.00 4.000 11.00 124. 4.810 2.100 0.1160 

22.00 4·.500 11.00 78. 4.810 2.100 0.1160 

7.2.00 s.ooo 11.00 o. 4.810 2.100 0.1160 

?.2.00 3.000 12.00 20000. 4.870 2.100 0.1160 

22.00 3.500 12.00 20000. 4.870 2.100 0.1160 

22. o.o 4.000 12.00 157. 4.870 2.100 0.1160 

22 • . 00 4.500 12.00 85. 4.870 2.100 O.lloO 

22.00 5.000 12.00 o. 4.870 2.100 0.11f>O 

22.00 3.000 13.00 20000. 4.940 2. l 00 0.1160 

22.00 3.500 13.00 20000. 4.940 7.. 100 0.1160 

22.00 4.000 13.00 lq9. 4.940 2.100 0.1160 

22.00 4.500 13.00 94. 4.940 2.100 0.1160 

22.00 5.000 13.00 o. 4.q4o 2.100 0.1160 

2.2. 00 3.000 14.00 ?0000. 4.980 2.100 0 .1160 

22.00 3.500 14.00 20000. 4.980 2.100 0.1160 

22.00 4.000 14.00 188. 4.9RO 2.100 0.1160 

·22. 00 4.500 14.00 108. 4.980 2.100 0 .1160 

22.00 5.000 14.00 o. 4.980 2.100 0.1160 

22.00 3.000 15.00 20000. 5.020 2.100 0.1160 

22.00 3.500 15.00 ?.0000. 5.020 2.100 0.1160 w 
(j) 



H v D TC vc w z 
22.00 4.000 15.00 500. 5.020 2.100 0.1160 

22.00 '•. 5 00 15.00 124. 5.020 2. 100 0.1160 

22.00 5.000 15.00 o. 5.020 2.100 0.1160 

22.00 3.000 16.00 20000. 5.050 2.100 0.1160 

22.00 3.500 16.00 ?.0000. 5.050 2.100 0.1160 

22.00 {~. 0 00 16.00 ?0000. 5.050 2 .t 00 0.1160 

22.00 4.500 16.00 143. 5.050 2.100 0.1160 

22.00 5.000 lA.OO 72. 5.050 2.100 0.1160 

72.00 3.000 17.00 20000. 5.070 2.100 0.1160 

??.00 3.500 17.00 20000. 5.070 2.100 0.1160 

22.00 4.000 17.00 20000. 5.070 2.100 0.1160 

22.00 4.500 17.00 174. 5.070 2.100 0.1160 

?2.00 5.000 17.00 72. 5.070 2.100 0.1160 

22.00 3.000 18.00 20000. ?.ORO 2.100 0.1160 

?2.00 3.500 18.00 20000. 5~080 2.100 0.1160 

22.00 4.000 18.00 20000. 5.080 2.100 0.1160 

22.00 4.500 lR.OO 215. S.OAO ?.100 0.1160 

?2.00 5.000 1A.OO 76. 5. 080 2.100 0.1160 

22.00 3.000 19.00 20000. 5.100 2.100 0.1160 

?2.00 3.500 19.00 20000. 5.100 2.100 0.1160 

zz.oo 4.000 19.00 2 0000. 5.100 2 .t 00 0.1160 

22.00 't. 500 1g.oo 274. 5.100 2. 100 0.1160 

?2.00 5.000 19.00 79. 5.100 7.100 0.1160 w 
-.;j 



H v D TC vc w z 
22.00 3.000 20.00 20000. 5.100 2.100 0.1160 

22.00 3.500 20.00 20000. 5.100 2.100 0.1160 

22.00 4.000 20.00 20000. 5.100 2.100 0.1160 

22.00 4.500 20.00 366. 5.100 2.100 0.1160 

22.00 5.000 20.00 81. 5.100 2.100 0.1160 

?.4.00 3.000 1.00 o. 2.980 1. 5 70 0.2020 

24.00 3.500 1.00 o. 2.980 1.570 0.2020 

24.00 4.000 1.00 o. 2.9AO 1.570 0.2020 

24.00 4.500 1.00 o. 7.9~0 1.'570 0.2020 

24.00 5.000 1.00 o. 2.980 1.570 0.2020 

24.00 3.000 2.00 58. 3.000 1.570 0.2020 

24.00 3.500 2.00 o. 3.000 1. 5 70 0.?020 

?4.00 4.000 2.00 o. 3.000 1. 570 0.2020 

24.00 4.500 2.00 o. 3.000 1.570 0.2020 

24.00 5.000 2.00 o. :1.000 1.570 0.2020 

24.00 3.000 3.00 A4. 3.120 1.570 0.2020 

24.00 3.500 3.00 o. 3.120 1.570 0.2020 

24.00 4.000 . 3.00 o. 3.120 1.570 0.2020 

24.00 4.500 3.00 o. 3.120 1.570 0.2020 

24.00 5.000 3.00 o. 3.120 1.570 0.2020 

7.4.00 "'3.000 4.00 122. 3.340 1.570 0.2020 

24.00 3.500 4.00 o. 3.340 1.570 0.2020 
w 

24.00 4,000 4.00 o. 3.340 1.570 0.2020 CD 



H v 0 TC vc w z 
?.4.00 4.500 4.00 o. 3.340 1.570 0.2020 

24.00 ~.ooo 4.00 o. 3.340 1.570 0.7020 

24.00 3.000 5.00 197. 3.680 1.570 0.2020 

?Lt-. 00 3.500 5.00 64. 3.680 1.570 0.2020 

24.00 4.000 5.00 o. 3.680 1.570 0.2020 

2.4.00 't. ') 00 lj,QO o. 3.680 1.570 0.2020 

?4.00 '5.000 r;.oo o. 3.680 1.570 0.2020 

21t. 00 3.000 6,00 460. 4.000 1.570 0.2020 

?4.00 3.500 6.00 76. 4.000 1.570 0.2020 

?4.00 4.000 A.OO 69. 4.000 1.570 0.20?0 

24.00 4.500 6.00 o. 4.000 1.570 0.2020 

24.00 s.ooo 6.00 o. 4.000 1.570 0.2020 

24.00 3.000 7.00 5400. 4.1~0 1.570 0.2020 

?4.00 3.500 7.00 101. 4.180 1.570 0.2020 

24.00 4.000 7.00 81. 4.180 1.570 0.2020 

24.00 4.500 7.00 o. 4.180 1.570 0.2020 

24.00 5.000 7.00 o. 4.180 1.570 0.?020 

?4.00 3.000 8.00 ?0000. '•. 3 70 1.570 0.2020 

24.00 3.500 R.OO 14?. 't.370 1.570 0.2020 

?.Lt.OO 4.000 A.OO 98. 4.370 1.570 0.2020 

?.4.00 4.500 8.00 o. 4.370 1.570 0.2020 

24.00 5.000 A.OO o. w 
4.370 1,570 0.2020 \0 



H v 0 TC vc w z 
~4.00 3.000 9.00 20000. 4.500 .. , 1.570 0.2020 

24.00 3.500 9.00 26?.. 4.500 1.570 0.2020 

24. oo· 4.000 9.00 119. 4.500 1.570 0.2020 

24.00 4.500 9.00 56. 4.'500 1.570 0.20?.0 

24.00 5.000 9.00 o. 4.500 1..570 0.2020 

24.00 3.000 10.00 20000. 4.5110 1.570 0.2020 

24.00 3.500 10.00 1020. 4.5RO 1.570 0.2020 

24.00 4.000 10.00 157. 4.580 l • 'j 70 0.2020 

24.00 4.500 10.00 60. 4.580 1. 5 70 0. zo 20 

24.00 5.000 10.00 o. 4.580 1.570 0.2020 

24.00 3.000 11.00 20000. 4.670 1.570 0.2020 

24.00 3.500 11.00 7400. 4.670 1.570 0.2020 

24.00 4.000 11.00 224. 4.670 1.570 0.2020 

24.00 4.500 11.00 66. 4.670 1.570 0.2020 

24.00 5.000 11.00 o. 4.670 1.570 0.2020 

?.4.00 3.000 12.00 20000. 4.750 1.570 0.2020 

24.00 3.500 12.00 20000. 4.750 1.570 0.2020 

24.00 4.000 12.00 394. 4.750 1.570 0.2020 

24.00 4.500 12.00 72. 4.750 1.570 0.?020 

?.4.00 5.000 12.00 o. 4.750 1.570 0.2020 

24.00 3.000 13.00 20000. 4.820 1.570 0.2020 

?4.00 3.500 13.00 20000. 4.820 1.570 0.2020 
-+= 

24.00 4.000 13.00 1411. 4.820 1.570 0.2020 0 



H v D TC vc w l 

?4.00 4.500 13.00 131. 4.820 1.570 0.2020 

?4.00 c;.ooo 13.00 o. 4.820 1.570 0.2020 

24.00 3.000 14.00 20000. 4.860 1.570 0.2020 

?4.00 3.500 14.00 ?0000. 4.860 1.570 0.2020 

24.00 4.000 14.00 8800. 4.860 l. 570 0.2020 

2'~. 00 4.1500 l't. 00 91. 4. 860 1.570 0.2020 

24,00 5.000 14.00 o. 4.860 1.570 0.2020 

24.00 3.000 15.00 20000. 4.910 1.570 0.2020 

24.00 3.500 15.00 20000. '~-.910 1.570 0.2020 

24.00 4.000 15.00 ?0000. 4.910 1.570 0.2020 

24.00 't..500 15.00 103. 4.910 1.570 0.2020 

?4,00 5.000 15.00 o. 4.910 l. 570 0.2020 

24.00 3.000 16.00 20000. 4.960 1.570 0.2020 

24.00 3.500 16.00 20000. 4.960 1.570 0.2020 

24.00 Lt.OOO 16.00 20000. 4.960 1.570 0.2020 

?4.00 4.~00 ln.OO 119. 4.960 1.570 0.2020 

24.00 5.000 lll.OO o. 4.960 1.570 0.2020 

24.00 3.000 17.00 20000. 4.970 1.'570 0.2020 

24.00 3.500 17.00 20000. L~ • 07 Q 1.570 0.2020 

24.00 4.000 17.00 20000. 4.070 1.570 0.2020 

24.00 4.500 17.00 131. 4.970 1.570 0.2020 

24.00 5.000 17.00 o. 4.970 l. 5 70 0.2020 

24.00 3.000 lR.OO 20000. 4.980 1.570 0.2020 ..::::-
1---l 



H v D TC vc w z 
24.00 3.500 18.00 20000. 4.9RO 1.570 0.2020 

24.00 4.000 18.00 20000. 4.980 l.S70 0.2020 

24. oo· 4.500 18.00 154. 4.980 1.570 0.2020 

?4.00 5.000 18.00 o. 4.980 1.570 0. 20 20 

24.00 3.000 19.00 20000. 5.000 1.570 0. 20 20 

24.00 3.500 19.00 20000. 5.000 1. 5 70 0.2020 

24.00 4.000 19.00 . 20000. 5.000 1.570 0.2020 

24.00 4.500 19.00 un. 5.000 1.570 0.2020 

24.00 5.000 19.00 o. 5.000 1.570 0.2020 

24.00 3.000 20.00 20000. 5.010 1.570 0.2020 

24.00 3.500 20.00 20000. 5.010 1.570 0.2020 

24.00 4.000 20.00 20000. 5.010 1.570 0.;?0~0 

24.00 4.500 20.00 227. 5.010 1.570 0.2020 

24·. 00 5.000 20.00 64. 5.010 1.570 0.20?.0 

26.00 3.000 1. 00 o. 2.970 1.900 0.1400 

26.00 3.500 1.00 o. 2.970 1 .900 0.1'+00 

'26.00 4.000 1.00 o. 2.970 1.900 0.1400 

26.00 4.500 1. 00 o. 2.970 1.900 0.1400 

26.00 5.000 1. 00 o. 2.970 l. 900 0.1400 

26.00 3.000 ?.00 o. 2.9HO 1.900 0.1400 

26.00 3.500 z.oo o. 2.980 1.900 0. l'tOO 

?.6.00 4.000 2.00 o. 2.980 1.900 0.1400 
+: 

26.00 4.500 2.00 o. 2.980 1.900 0.1400 1\) 



H v D TC vc w l 

26.00 s.ooo 2.00 o. 2.980 1.900 0,1400 

26.00 3.000 3.00 94. 3.020 1.900 0.1400 

26.00 3.'500 3.00 o. 3.020 1.900 0.1400 

26.00 4.000 3.00 o. 3.020 1.900 0.1400 

26.00 It • 500 3,00 o. 3.020 1.900 0.1400 

26.00 5.000 3.00 o. 3.020 1.900 0.1400 

?6.00 3.000 4.00 145. 3.100 1. 900 0.1400 

~6. 00 3,500 4.00 o. 3.100 1.900 0.1400 

26.00 4.000 't• 00 o. 3.100 1.900 0.1400 

26.00 4.500 4.00 o. 3.100 1.900 0.1400 

26.00 5.000 4.00 o. 3.100 1.900 0.1400 

26.00 3.000 5.00 271. ~.?60 1.900 o. 1'•00 

26. 00 3.500 5.00 o. 3.260 1.900 0.1400 

26.00 4.000 5.00 0. 3.260 1.900 0.1400 

26.00 4.500 '),00 o. 3.?.60 l. 900 0.1400 

?n.OO 5.000 5.00 o. 3.260 1.900 0.1400 

26.00 3.000 6.00 830. 3.4fl0 1.900 0.1400 

26.00 3.500 6.00 o. 3.460 1.900 0.1400 

?6. 00 4.000 6.00 o. 3 ·'t60 1.900 0.1400 

26.00 4.500 6,00 c. 3.460 1.900 0.1400 

2n.OO 5.000 6.00 o. ~.460 1.900 0.1400 

26.00 3.000 7.00 9ROO. 3.730 1.900 0.1400 
.j:: 

26.00 3.500 7.00 Al. 3.730 1.900 0.1400 w 



H v D TC vc w l 

26.00 4.000 7.00 o. 3.730 1.900 0.1400 

26.00 4.500 7.00 o. 3.730 1.900 0. l'tOO 

26.00. 5.000 7.00 o. 3.730 1.900 0.1400 

26.00 3.000 8.00 70000. 4.050 1.900 0.1400 

26.00 3.500 8.00 1 z 1 • 4.050 1.900 0.1400 

26.00 4.000 8.00 72. 4.050 1.900 0.1400 

26.00 4.500 ~.oo o. 4.050 1.900 0. 1'•00 

26.00 5.000 8.00 o. 4.050 l. 900 0.1400 

26.00 3.000 9.00 ?.0000. 4.240 1.900 0.1400 

26.00 3.500 9.00 196. 4.?40 1.900 0.1400 

26.00 4.000 9.00 92. 4.240 l. 900 0.1400 

26.00 4.'500 9.00 o. 4.240 1.900 0.1400 

26.00 5.000 9.00 o. 4.240 1.900 O.lltOO 

26.00 3.000 10.00 20000. 4.370 1.900 0.1400 

ZA.OO 3.500 10.00 480. 4.370 1.900 0.1400 

26.00 4.000 10.00 114. 4.370 t. 900 0.1400 

26.00 4.500 10.00 o. 4.370 1.900 0.1400 

26.00 5.000 10.00 o. 4.370 1.900 0.1400 

?A.OO 3.000 11.00 20000. 4.500 l. 900 0.1400 

26.00 3.500 11.00 4600. 4.500 1.900 0.1400 

26.00 4.000 11.00 149. 4.500 1. 900 0.1400 

26.00 4.500 11.00 1?. 4.500 l. 900 0.1400 

26.00 5.000 11.00 o. 4.500 1.900 0.1400 
-t=" 
-+=' 



H v 0 TC vc w l 

26.00 3.000 12.00 20000. 4.570 1.900 0.1400 

?6.00 3.500 12.00 20000. 4.570 1.900 0.1400 

26.00 4.000 12.00 212. 4.570 1.900 0.1400 

?6.00 4.500 12.00 84. 4.570 1. 900 0.1400 

26.00 5.000 12.00 o. 4.570 1.900 O.lltOO 

?.6.00 3.000 13.00 20000. 4.670 1.900 0.1400 

26.00 3.500 13.00 20000. 4.670 1.900 0.1400 

26.00 4.000 13.00 480. 4.670 1.900 0.1400 

26.00 4.500 1'3.00 100. 4.670 1.900 0.1400 

?6. 00 5.000 13.00 o. 4.670 1.900 0.1400 

26.00 3.000 14.00 20000. 4.730 1.900 0.1400 

26.00 1.500 14.00 ?0000. 4.730 1.900 0.1400 

?.o.OO 4.000 14.00 '5400. 4.730 1.900 0.1400 

26.00 4.500 14.00 llA. lt. 7 30 l.QOO 0.1400 

26.00 5.000 14.00 o. 4.730 1.900 0.1400 

?.6.00 3.000 15.00 20000. It • 770 1.900 0.1400 

?n.OO 3.500 15.00 ?0000. 4.770 1.900 0.1400 

?.6.00 4.000 15.00 ?0000. 4. 770 1.900 0.1400 

?.6.00 , ... soo 1'5.00 142. 4.770 1.900 0.1400 

?n. oo 5.000 15.00 o. 4.770 ] • 900 0.1400 

?6.00 3.000 16.00 20000. 4.ROO 1.900 0.1400 

26.00 3.500 16 .. 00 20000. 4.800 1.900 0.1400 

26.00 4.000 16.00 ?0000. 4.800 1.900 0.1400 -+=' 
\J1 



H v D TC vc w z 
26.00 4.500 1.6.00 180. 4.800 1.900 0 .1400 

26.00 5.000 16.00 o. 4.800 1.900 0.1400 

26.00 3.000 17.00 20000. 4.830 ... 1. 900 0.1400 

'26.00 3.500 17.00 (0000. 4.830 1. 900 0.1400 

26.00 4.000 17.00 20000. 4.830 1. 900 0 .1400 

26.00 4.500 17.00 729. 4.830 1.900 0.1400 

26.00 5.000 17.00 o. 4.830 1.900 0 .1400 

26.00 3.000 18.00 20000. 4.8f,O 1. 900 0.1400 

26.00 3.500 18.00 20000. 4.860 1. 900 0.1400 

26.00 4.000 18.00 20000. 4.860 1.900 0.1400 

26.00 4.500 18.00 316. 4.860 1.900 0.1400 

26.00 5.000 18.00 o. 4.?.60 1.900 0 .1400 

26.00 3.000 19.00 20000. 4.880 1.900 0.1400 

26.00 3.500 19.00 20000. 4.880 1.900 0.1400 

26.00 4.000 19.00 20000. 4.880 1.900 0 .1400 

26.00 4.500 19.00 520. 4.880 1.900 0.1400 

26.00 5.000 19.00 o. 4.880 1.900 0 .1400 

2,6. 00 3.000 20.00 20000. 4.910 1.900 0. lltOO 

26.00 3.500 ~o.oo 20000. 4.910 1.900 O.l'tOO 

26.00 4.000 20.00 20000. 't.910 1.900 O.ll+OO 

26.00 4.500 20.00 1210. '•·cno 1. 900 0 .1400 

?6. 00 5.000 20.00 o. 4 .cno 1. 900 0.1400 
.._ 

28.00 3.000 1.00 o. 2.970 ;? • 2 50 0.1080 '"1-
0') 



H v D TC vc w 7 

28.00 3.500 1.00 o. 2.970 2.250 0.1080 

28.00 4.000 1.00 o. . 2.'H0 2.250 0.1080 

28.00 4.500 1.00 o. 2.970 2.250 0.1080 

28.00 5.000 l. 00 o. z.cno 2.?50 O.lORO 

28.00 3.000 2.00 o. 2.980 2.250 O.lOBO 

28.00 3.500 2.00 o. 2.980 2.250 0.1080 

?8.00 4.000 2.00 o. 2.9130 2.250 0.1080 

28.00 4.500 2 .. 00 o. 2.980 2. 250 0.1080 

78.00 5.000 2.00 o. 2.980 2.250 O.lOAO 

28.00 3.000 . 3.00 85. 3.000 . 2. 2 50 0.1080 

28.00 3.500 3.00 o. 3.000 2.250 0.1080 

?.8.00 4.000 3.00 o. 3.000 2.250 0.1080 

28.00 4.500 3.00 o. 3.000 2.250 0.1080 

28.00 5.000 3.00 o. 3.000 2.250 0.1080 

28.00 3.000 4.00 132. 3.040 2.250 o. 1080 

?R.OO 3.500 4.00 o. 3.040 2.250 0.1080 

28.00 4.000 4.00 o. 3.040 2.250 0.1080 

?8.00 'i•500 't. () 0 o. 3.040 2.250 0.1080 

2R,OO 5.000 4.00 o. 3.040 2.250 O.lOAO 

2B.OO 3.000 5.00 lf\4. 3.110 2.250 0.1080 

28.00 3.500 '5.00 c. 3.110 ?.250 0.1080 

28.00 4.000 5.00 o. 3.110 2.250 0.1080 
~ 

28.00 4.500 5.00 o. 3.110 2.250 0.1080 ~ 



n v J) TC vr. w 7 

2A.OO 5.000 s.oo o. 3.110 2.250 0.1080 

28.60 3.000 6.00 740. 3.220 2.250 0.1080 

?a.oo· 3.500 fl.OO o. 3.220 2.250 0.1080 

')8.00 4.000 6.00 o. 3.220 2.250 0.1080 

28.00 4.500 6.00 o. 3.220 2.250 0.1080 

28.00 5.000 6.00 o. 3.220 2.250 0.1080 

28.00 3.000 7.00 8800. 3.380 2.250 0.1080 

28.00 3.500 7.00 o. 3.380 2.250 0.1080 

28.00 4.000 7.00 o. 3.380 2.250 0.1080 

~8.00 4.500 7,00 o. 3.380 2.250 0.1080 

28.00 5.000 7.00 o. 3.380 2.250 O.lOAO 

28.00 3.000 8.00 20000. 3.570 2.250 0.1080 

28.00 3.500 s.oo 111. 3.'570 2.250 0.1080 

28.00 4.000 A.OO o. 3.570 2.250 0.1080 

28.00 4.500 a.oo o. 3.570 2.250 0.1080 

28.00 5.000 B.OO o. 3.570 2.2'50 0.1080 

28.00 3.000 9.00 20000. 3.810 2.250 O.lORO 

2A.OO 3.500 9.00 117. 1.810 2.250 0.1080 

28.00 4.000 9.00 o. 3.810 2.250 O.lOAO 

7.8.00 4.500 9.00 o. 3.810 2.250 0.1080 

28.00 5.000 9.00 o. 3.810 2.250 O.lOAO 

28.00 3.000 10.00 20000. 4.020 2.250 0.1080 
-!==' 

28.00 3.500 10.00 840. 4.020 2.250 0.1080 CX> 



H v [) TC vc w z 
28.00 4.000 10.00 103. 4.020 2.250 0.1080 

28.00 4.500 10.00 o. 4.020 2.250 0.1080 

?8.00 5.000 10.00 o. 4.020 2.250 0,.1080 

28.00 3.000 11.00 20000. 4.180 2.250 0.10130 

28.00 3.500 11.00 6300. 4.180 2.250 O.lOAO 

2R.OO 4.000 11.00 144. 4.180 2.250 O.lORO 

28.00 4,500 11.00 o. 4.180 2.250 0.1080 

28.00 5.000 11.00 o. 4.180 2•250 0.1080 

28.00 3.000 12.00 ?.0000. 4.290 2.250 0.1080 

28.00 3.500 12.00 20000. 4.290 2.250 0.1080 

28.00 4.000 12.00 236. 4.290 2.250 0.1080 

28.00 4.500 12.00 o. 4.2)(~0 2.250 0.1080 

28.00 5.000 12.00 o. 4.290 2.250 0.1080 

28.00 3.000 13.00 ?.0000. 4.390 2.250 0.1080 

?8.00 3.500 1,.00 20000. 4.390 2.250 0.1080 

?8.00 4.000 13.00 560. 4.390 2.2 50 O.lOBO 

?8.00 4.500 13.00 o. 4.390 2.250 0.1080 

28.00 5.000 13.00 o. 4.390 7.250 0.10S30 

?8.00 3.000 14.00 20000. 4.500 2. 2 50 0.1080 

2A.OO 3.500 14.00 20000. 4.500 2.250 . o. 1080 

28.00 4.000 14.00 4900. 4.500 2.250 O.lORO 

2B.OO 4.500 l't. 00 97. 4.500 2.250 0.1080 
..J:::" 

?A.OO t).OOO l't. 00 o. 4.500 2.250 0.1080 \0 



_H .. v D T(. vc w l 

28.00 3.000 15.00 20000. 4.570 2.250 O.lOSJO 

28.00 3.500 15.00 20000. 4.570 2.250 0.1080 

2 8. 00 . 4.000 15.00 13200. 4.570 2.250 0.1080 

28.00 lt. 500 15.00 115. 4.570 2.250 O.lOBO 

28.00 5.000 15.00 o. 1t.570 2.2'30 O.lOAO 

28.00 3.000 16.00 20000. 4.650 2.250 0.1080 

28.00 3.500 16.00 ?0000. 4.650 2.250 0.1080 

28.00 4.000 16.00 20000. 4.650 2.250 0.1080 

28.00 4.500 16.00 14?.. 4.650 2.250 0.1080 

28.00 '5,000 16.00 o. 4.6'50 2.250 0.1080 

28.00 3.000 17.00 20000. 4.700 2.250 0.1080 

28.00 3.500 17.00 20000. 4.700 2.250 0. 10 RO 

28.00 4.000 17 .. 00 20000. 4.700 2.250 C.l080 

28.00 4.500 17.00 186. 4.700 2.250 o.toso 
28.00 5.000 17.00 o. 4.700 2.250 0.1080 

28.00 3.000 lA.OO 20000. 4.730 2.250 0 .1080 

28.00 3.500 18.00 20000. 4.730 2.250 O.lOBO 

28.00 Lt • 000 lA.OO 20000. 4.730 2.250 0.1080 

2A.OO 4.500 lA.OO 247. 4.730 2.250 0.10~0 

28.00 5.000 18.00 o. 4.730 2.250 O.lOBO 

28.00 3.000 19.00 7.0000. 4.770 2.250 O.lORO 

28.00 3.500 lCJ.OO 20000. 4.770 2.250 0.1080 

28.00 4.000 19.00 20000. 4.770 2.250 0.1080 U1 
0 



H v I) TC vc w z 
28.00 4.500 19.00 332. ft. 770 2.250 0.1080 

28.00 5.000 19.00 o. 4.770 2.250 0.1080 

2B.OO 3.000 20.00 20000. 4.780 7.21)0 0.1080 

28.00 3.500 70.00 20000. 4.780 2.250 0.1080 

2€\.00 't.OOO 20.00 20000. 4.780 2.250 O.lORO 

?R.OO 4.500 20.00 520. 4.780 2.250 O. lOAO 

/B.OO ?.000 20.00 o. 4.780 2.250 O.lORO 

30.00 3.000 1.00 o. 2.960 2.080 0.1280 

30.00 3.500 1.00 o. 2.960 ?.080 0.1280 

30.00 4.000 1.00 o. 2.960 2.080 0.1280 

TO. 00 4.500 1.00 o. 2.960 7.080 0.1280 

30.00 5.000 1.00 o. 2.960 2.080 0.1280 

30.00 3.000 7..00 o. 2.970 2.080 0.1280 

30.00 3.500 2.00 o. ?.970 2.080 0.1280 

30~00 4.000 2.00 o. 2.970 2.080 0.1280 

30.00 lt. 500 2.01) o. 2.970 2. 0 80 0.1280 

30.00 '5.000 ?.00 o. 2.970 2.080 0.1280 

10.00 3.000 3.00 o. 2.990 2.0 80 0.1280 

30.00 3.500 3.00 o. 2.990 2.080 0.1280 

30.00 4.000 3.00 o. z.qqo 2.080 0.1280 

30.00 4.500 3.00 o. 2.C)90 2.080 0.1280 

30.00 5.000 3.00 o. 2.990 2.0 80 0.1280 
\J1 

30.00 3.000 4.00 115. 3.010 2.080 0.1280 t-1 



H v 0 TC vc w l 

30.00 3.500 4·. 00 o. 3.010 2.080 O.l2AO 

30.00 4.000 4.00 o. 3.010 2.080 0.1280 

30.00. 4.500 4.00 o. 3.010 2.080 O.l2BO 

30.00 5.000 4.00 o. 3.010 2.000 0.1280 

30.00 3.000 s.oo 213. 3.050 2.080 0.1280 

30.00 3.500 s.oo o. 3.050 2.0AO 0.1280 

30.00 4.000 5.00 o. 3.0'50 2.080 0.1280 

30.00 4.500 5.00 o. 3.0'50 2.080 0.1280 

~ ·0. 00 5.000 s.oo o. 3.050 2.080 0.1280 

30 •. 00 3.000 6.00 660. 3.170 2.080 0.1280 

30.00 3.500 6.00 o. 3.170 2.080 0.1280 

30.00 4.000 6.00 o. 3.170 2.080 O.l2RO 

30.00 4.500 6.00 o. 3.170 2.080 0.1280 

30.00 s.ooo 6.00 o. 3.170 2.080 0.1280 

30.00 3.000 7.00 8200. 3.330 2.080 0.1280 

~0.00 3.500 7.00 o. 3.330 Z.ORO 0. 12 80 

30.00 4.000 7.00 o. 3. 330 2.080 0.1280 

30.00 4.500 7.00 o. 3.330 2.080 O.lZRO 

30.00 5.000 7.00 o. 3.330 2.080 O.lZRO 

30.00 3.000 ll.OO 20000. 3.520 2.080 0.1280 

30.00 3.500 8.00 108. 3.520 ?.0~0 0.1280 

30.00 4.000 A.OO o. 3.520 2.080 0.1280 

30.00 4.500 8.00 o. 3.520 z.oao 0.1280 \.n 
1'\) 



H v D TC vc w l 

30.00 5.000 a.oo o. 3.520 2.0RO O.l2RO 

'10.00 3.000 CJ.OO 20000. 3.670 2 .oeo O.t2AO 
30.00 '3.500 9.00 ?49. 3.670 2.080 0.1280 

30.00 4.000 9.00 o. 3.670 2.080 0.1280 

30.00 4.500 CJ.OO o. 3.670 2.0RO 0.1280 

30.00 5.000 9.00 o. 3.670 2.080 0.1280 

30.00 3.000 10.00 20000. 3.860 ?..080 O.l2AO 

30.00 3.500 10.00 ?000. 3.860 2.080 0.1280 

30.00 4.000 10.00 o. 3.860 2.080 0.1280 

30.00 4.500 10.00 o. 3.860 2.080 0.1280 

30.00 5.000 10.00 o. 3.860 2.080 0.1280 

30.00 3.000 11.00 20000. 4.050 2.080 0.1280 

30.00 3.500 11.00 7500. 4.050 2.080 0.1280 

30.00 ,, • 000 11.00 129. 4.050 2.080 O.l2AO 

30.00 4.500 11.00 o. 4.050 2.080 0.1280 

?0.00 5.000 11.00 o. 4.050 Z.ORO O.l.?AO 

30.00 3.000 12.00 20000. 4.170 ?.080 0.1280 

'10.00 3.500 12.00 20000. 4.170 2.080 0.1280 

30.00 4.000 12.00 27.7. lh 170 2.080 0.12BO 

30.00 '•·500 12.00 o. 4.170 2.080 0 .1280 

30.00 5.000 12.00 o. 4.170 2.080 O.l2AO 

30.00 3.000 13.00 20000. 4.260 2.080 0.1280 

10.00 3·.-soo 13.00 20000. 4.260 Z.OAO 0.1280 \J1 
w 



H v [) TC vc w z 
30.00 4.000 13.00 600. 4. 260 2.080 O.l2RO 

30.00 4.500 13.00 o. 4.260 ?.ORO 0.1280 
10.00 . 5.000 1'3.00 o. 4.260 2.080 o. 1280 . 

10.00 3.000 14.00 20000. 4.350 2.0RO O.lZRO 

30.00 3.500 14.00 20000. 4.150 2.080 0.1280 

30.00 4.000 14.00 6100. 4.31)0 2.0RO 0.1280 

30.00 4.500 14.00 o. 4.'3?0 2.080 0.1280 

30.00 5.000 14.00 o. 4.350 2.0RO 0.1280 

30.00 3.000 15.00 20000. 4 .tt30 ?.ORO 0.1280 

30.00 3.500 15.00 20000. 4.430 ?..080 0.1280 

30.00 4.000 15.00 20000. 4.4'30 2.080 0.1280 

30.00 4.500 15.00 o. 4.430 2.080 0.12AO 

30.00 s.ooo 15.00 o. 4.430 2.0RO 0.1280 

30.00 3.000 16.00 20000. 4.510 2.080 0.1280 

30.00 3.500 16.00 2oooo.· 4.510 ?..ORO O.lZRO 

30.00 4.000 16.00 20000. 4.510 2.080 O.IZBO 

~o.oo 4.500 16.00 116. 4.510 2.080 O.l 2 HO 

30.00 5.000 16.00 o. 4.510 2.080 0.1280 

30.00 3.000 17.00 20000. 4.580 2.080 0.1280 
30.00 3.500 17.00 ?.0000. 4.580 ?..080 O.l2AO 

30.00 4.000 17.00 20000. 4.5f30 z.oso 0.1280 

30.00 4.500 17.00 146. 4.580 2 .o 80 0.12RO 

30.00 5.000 17.00 o. 4.580 2.0RO 0.1280 \Jl 
4=' 
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.,0.00 
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18.00 

18.00 

113.00 

lA.OO 

18.00 

19.00 

1q.oo 
19.00 

19.00 

19.00 

20.00 

20.00 

20.00 

20.00 

20.00 

1.00 

1.00 

1.00 

1. 00 

1. 00 

2.00 

2.00 

z.oo 

TC 
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0.1280 

o.12,qo 
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0.1280 
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0.1280 
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0.1320 

0.1320 \]1 
\Jl 



H v 0 TC vc w l 

32.00 4.500 2.00 o. 2.970 2.100 0 .13?0 

32.00 5,000 2.00 o. z.g7o 2.100 0.1320 

32' 00 . 3.000 3.00 o. 2.9AO 2.100 0•1320' 

32.00 3.500 3.00 o. Z,QRO 2.100 0.1320 

32.00 4.000 3.00 o. 2.980 2.100 0 .1320 

32.00 4.500 3.00 o. 2.980 2.100 0. 1320 

32.00 5.000 1.00 o. 2.980 2.100 0.1320 

32.00 3.000 4.00 105. 3.000 2.100 0. 13 20 

32.00 3.500 4.00 o. 3.000 2.100 0.1320 

32.00 4.000 4.00 o. 3.000 2.100 0.1320 

32.00 4.500 4.00 o. 3.000 2.100 0.1320 

32.00 s.ooo 4.00 o. 3.000 2.100 0.1320 

32.00 3.000 5.00 207. 3.030 2 .l 00 0.1320 

32.00 3.500 5.00 o. 3.010 2.100 0.1320 

32.00 4.000 5.00 o. 3.030 2.100 0.1320 

32.00 4.500 5.00 o. 3.030 2.100 0. l3 ?0 

12.00 5.000 5.00 o. 3.030 z. 100 o. 13 20 

I 32.00 3.000 6.00 654. 3.150 2.100 0.1320 

32.00 3.500 6.00 o. 3.151) 2.100 0.1320 

32.00 4.000 6.00 o. 3.150 2.100 0.1320 

32.0.0 4.500 6.00 o. 3.150 2.100 0 .132.0 

32.00 5.000 6.00 o. 3.150 2.100 0.1320 

32.00 3.000 7.00 8000. 3.290 2.100 0.1320 \..Jl 
0) 



H v !) TC vc w l 

12.00 3.500 7.00 o. 3.290 2.100 0.1320 
i 

32.00 4.000 7.00 o. 3.7.90 2.100 0.1320 
) 

32.00 4.')00 7.00 o. 3.?90 2.100 0.1320 

32.00 '5.000 7 .. 00 o. 3.290 2.100 0.1320 

3?..00 3.000 A.OO 20000. 3.'500 2.100 0.1'3?.0 

32.00 3.500 8.00 18~. 3.500 2.100 0 .1320 

32.00 4.000 R.OO o. 3.500 2.100 0.1320 

32.00 4.500 R.OO o. 3.500 2.100 0 .1320 

~?.00 '5.000 R.OO o. 3.500 2.100 0.1320 

12.00 3.000 9.00 20000. 3.630 2.100 0.1320 

32.00 3.500 9.00 1000. 3.630 2.100 0.1320 

32.00 4.000 9.00 o. 3.630 2 .l 00 0.1320 

32.00 4.500 9.()0 o. 3.630 2.100 0.1320 

32.00 5.000 9.00 o .. 3.630 2.100 0.1320 

1?.00 1.000 10.00 ?0000. 3.800 2.100 0.1320 

32.00 3.500 10.00 7500. 3.800 2 .l 00 0.1320 

32.00 4.000 10.00 o. 3.AOO 2.100 0.1320 

32.00 4.500 10.00 o. 3.~00 2.100 0 .1320 

12.00 'l.OOO 10.00 o. 3.800 2.100 0.1320 

32.00 3.000 11.00 20000. 4.000 2.100 0.1320 

3?.00 3 • . 500 11.00 ?.0000. 4.000 2.100 0.1320 

32.00 4.000 11.00 121. 4.000 2 .. 100 0. 13 20 

32.00 lt.500 11.00 o. 4.000 2.100 0.137.0 
\]1 
-.;J 



H v 0 TC vc w l 

32.00 s.ooo 11.00 o. 4.000 2 .l 00 0.1320 

32.00 3.000 12.00 20000. 4.080 2 .l 00 0.1320 

32.00. 3.500 12.00 20000. 't.O~O 2.100 0.1320 

32.00 4.000 12.00 239. 4.0130 2.100 0.1320 

32.00 4.500 12.00 o. 4.080 2.100 0.1320 

32.00 S.QOO 12.00 o. 4.0AO 2.100 0.13?.0 

32.00 3.000 13.00 20000. 4.170 2.100 0.1320 

32.00 3.500 13.00 20000. 4.170 2.100 0.13?.0 

32.00 4.000 13.00 600. 4.170 2.100 0.1320 

32.00 4.500 11.00 o. 4.170 2.100 0.1320 

32.00 5.000 13.00 o. 4.170 2.100 0.1320 

32.00 3.000 14.00 20000. 4.?.50 2.100 0.1320 

32.00 3.500 14.00 20000. 4.250 2.100 0.1320 

32.00 4.000 14.00 5300. 4.250 z .1 00 0.1320 

32~00 4.500 14.00 o. 4.250 2.100 0.1320 

32 .. 00 5.000 14.00 o. 4.250 2.100 0.1320 

32.00 3 .. 000 15.00 20000. 4.320 ? .1 00 0.11?.0 

32.00 3.500 15.00 20000. 4.320 2.100 0.1320 

( 
32.00 4.000 15.00 20000. 4.320 2.100 0.1320 

32.00 4.500 15.00 o. 4.320 2.100 0.13?0 

32.00 5.000 15.00 o. 4.320 2.100 0.1?20 

32.00 3.000 16.00 20000. 4.370 2.100 0 .. 1320 
\.n 

32.00 3.500 16.00 20000. 4.370 2.100 0.1"320 ()) 



H v 0 TC vc w l 

32.00 4.000 16.00 20000. 4.370 2.100 0.1320 

32.00 'h500 16.00 o. 4.370 2.100 0.1320 

12.00 5.000 16.00 o. 4.370 2.100 0.1320 

32.00 3.000 17.00 20000. 4.~10 2.100 0.1320 

32.00 3.500 17.00 20000. 4.410 2.100 0.1320 

32.00 4.000 17.00 20000. 4.410 2.100 0.1320 

32.00 4.500 17.00 o. 4.410 2. l 00 0.1320 

32.00 5.000 17.00 o. 4.410 2.100 0.1320 

32 .. 00 ~.ooo 18.00 20000. 4 ·'t50 2.100 0.1320 

32.00 3.500 18.00 20000. 4.450 2.100 0.1320 

32.00 '•. 000 18.00 20000. 4.450 2.100 0.1320 

32.00 4.500 18.00 o. 4.450 ?. .1 00 0.1120 

32.00 5.000 18.00 o. '~ .450 ?..100 0.1320 . 

32.00 3.000 10.00 20000. 4.480 2.100 0.1320 

3?$00 3.500 19.00 20000. 4.480 2.100 0.1320 

32.00 4.000 19.00 20000. 4.'t80 2.100 0.11?0 

32.00 't.500 1G.OO o. 4.480 2.100 0 .13?0 

32.00 5.000 19.00 o. 4.4RO ? .l 00 0 .. 1120 
~ 12.00 3.000 20.00 20000. 4.500 2.100 0 .1320 
~ 
l:~ 32.00 3.500 20.00 20000. 4.500 2.100 0.1320 
....,) 
e.o 32.00 4.000 20.00 20000. 4.500 2.100 0.1320 
00 32.00 4.500 zo.oo 113. 4.500 ?.100 0.1320 

5.000 20.00 o. 't. 500 2.100 0.1320 Vl 
~?.00 \0 
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