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Systematic Errors in Ultrasonic 
Propagation Parameter Measurements 

Part 1 - Effect of Free-Field Diffraction 

V. A. Del Grosso 

Propagation Branch 
L I Sound Division 

’Appreciable errors in sound speed and sound absorption determinations may be attributed to a 
neglect in applying appropriate corrections to situations closely approximating free-field conditions. 
The errors are shown to be more severe lor the lower frci|uencies and shorter paths. For long paths 
the errors are generally such as to indicate an excessive loss in absorption measurements. In sound 
speed determinations over relatively long paths, the error leads to group velocities lower than the 
plane-wave phase velocity and to phase velcxities, obtained by noniterative techniques, higher than 
(he plane-wave phase velocity. 

A reduction in the size of such errors (which are not errors if corrected lor) may be made by a judi¬ 
cious selection of a particular differential path, although certain intervals may result in an increased 
error. 

I his re|x>rt contains, principally, graphs and tables of relative pressure and phase measurements 
as a function of the distance jierpendicular to the transducer element. These data have been compiled 
lor various transducer-crystal radii and for various wavelengths of cqieration. The tables, especially, 
are set up to |>ermit accurate reading ol dillraction corrections, particularly for absorption measure¬ 
ments in relatively low loss liquids or for sound s|>ced measurements over relatively short paths or 
path diHerences. 

INTRODUCTION 

In an earlier Naval Research Laboratory (NRL) 
investigation of the accuracies of measurements 
of ultrasonic propagation parameters, it was stated 
that the results of sound speed determinations by 
the interferometer “indicate that all sources of 
error other than diffraction are smaller than the 
claimed accuracy of one part in 30,000” (1). 
The interferometer which was employed was con¬ 
structed deliberately devoid of cylindrical sym¬ 
metry in order to preclude the generation and 
synthesis of Rayleigh modes. The unusual cross 
section of this cell was considered to result in a 
slight perturbation of the results expected for a 
rigid cylinder, which would establish an ordering 
of the predicted modes and facilitate their ex¬ 
perimental exploration and eventual negation. It 
was further stated that “The experimental data as 
well as a theoretical wave field ... indicate that the 
total error, including diffraction, is not above 
that claimed, provided that no measurements are 
made within 15 \/2 of the 1-inch 1-Mc source.” 

NRI. Problem SO 1-02; Projec t RF 001-03-45-5251. This is an interim 

report on the problem; work is continuing. Manuscript submitted 

October 9, 1963. 

Granting the well-established interest in accurate 
sound propagation measurements and the pres¬ 
ence of ubiquitous equipment for determining the 
same, we still note unfortunate discrepancies in 
the results of different observers, qualified and 
otherwise. Therefore, an additional investigation 
into the least-well-practiced facet of such measure¬ 
ments is highly desirable. At this advanced stage 
of the art of physical measurement, we can surely 
preclude the problems associated with the control 
and measurement of the more common variables 
used to denote the physical condition of the sam¬ 
ple and the conditions of measurement, e.g., 
temperature, frequency, time, distance, pressure, 
sample purity, impedance, etc. The dispersion of 
velocity with frequency attributable to the intrinsic 
properties of a medium is also generally well 
understood. But there is an apparent uncertainty 
among some investigators concerning dispersion 
that is created by the geometrical configuration 
of a particular test setup. The effect of such con¬ 
figurationally induced dispersion leads to a dif¬ 
ferentiation between group, phase, and signal 
velocities. 

Prior to the detailed analysis of the experimental 
work, and concurrent with its later stages, it was 

1 



2 V. A. DEI. GROSSO 

decided to report the theoretical predictions 
appropriate to such measurements in a manner 
designed to be of maximum benefit to the many 
others engaged in similar endeavors. 

This report is concerned with the effects of 
free-field diffraction, that is, with measurements 
for which the approximation of radiation into a 
semi-infinite half-space may be safely assumed. 
This means that either there is no reflection from 
side walls or termination, or that the effects of 
such reflection may be time-separated. Included 
is a short discourse on the several concepts of 
sound velocity and also some elementary examples 
and descriptions of predictable errors. Immedi¬ 
ately subsequent reports will deal with (a) guided 
mode (dispersion) effects, (b) iterative reflection 
effects involving both free-field diffraction and 
guided mode dispersion, and (c) correlation with 
experimental findings. 

, Many references may be quoted that are rele¬ 
vant to this investigation (1-6). While several of 
these deal with amplitude (absorption) effects, 
only one other (2) discusses free-field diffraction 
effects on sound speed measurement. 

CONCEPTS OF SOUND VELOCITIES - 

PHASE, GROUP, AND SIGNAL 

The usual connotation of the term sound veloc¬ 
ity involves properties of the familiar linear 
hyperbolic partial differential equation of second 
order. By the use of this equation we derive our 
concept of phase velocity—that velocity pertinent 
to interference phenomena, the definition of 
wavelength, the calculation of phase difference, 
and in general, most acoustical phenomena. Thus, 
the usual meaning of sound velocity is just this 
phase velocity; indeed, if one considers an un¬ 
terminated sinusoidal wave, the definition of any 
other velocity is not possible. However, nothing 
has been propagated in such a situation, and if 
one wishes to discuss the propagation of some 
quantity, the obvious choice is to impress some 
modulation on this carrier. Group velocity then 
refers to the propagation of this modulation or 
group, while the phase velocity refers to the mo¬ 
tion of the elementary wavelets in the carrier. In 
the presence of velocity dispersion, attributable 
either to an intrinsic property of the medium or 
to the experimental configuration, these two veloc¬ 
ities are distinct. 

In discussing the propagation of a well-defined 
signal, one arrives at the concept of a signal 
velocity pertaining to the clear arrival, after the 
forerunners, of the signal. (The forerunners 
propagate, in the absence of absorption, with 
the plane-wave phase velocity.) The signal may be 
distorted, however, even without absorption, 
because of dispersion. Thus, the definition of 
signal velocity is arbitrary and ambiguous and 
even depends upon the sensitivity of a detector. 
The wavefront velocity, however, propagates 
with plane-wave phase velocity (which is the same 
as the group velocity in the absence of dispersion). 
The discrepancies among these various velocities 
are further enhanced by the presence of intrinsic 
absorption of the medium; then all signals are 
even further distorted, the forerunners may dis¬ 
appear, and the signal velocity becomes even more 
unclear. However, the concept of group Velocity 
remains meaningful, and there is obviously no 
modification required in the idea of phase velocity. 

RELATIONSHIP BETWEEN PHASE 

AND GROUP VELOCITY 

Though this report is primarily concerned 
with free-field (no lateral boundary) diffraction 
effects, the free-field conditions will be approached 
(only in this section) by proceeding from the 
Fourier Series of a discrete family of modes 
relevant to a cylindrical lateral boundary (for 
simplicity of calculation) to the Fourier Integral 
of a continuum of modes by allowing the cylinder 
radius to become infinitely large. Borrowing ter¬ 
minology from the next report to be published 
concerning these discrete modes, we will now 
establish the relationship between phase velocity 
and group velocity in the presence of dispersion 
but not absorption. 

We will use C for phase velocity and V for group 
velocity. The Characteristic Function X0m obtained 
by assuming both cylindrical symmetry and har¬ 
monic vibrations of the plane circular piston 
transducer is expressed by* 

Xom = b Vi* - qon1 (la) 

*This nomenclature is consistent with that to appear in ensuing 

reports in which this equation, among others, is fully developed; this 

particular equation, however, may be found in numerous references, 
including Ref. 1. 
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or 

,.. - fi - (¾1 )’ Ob) 

where k is the ordinary wave number for plane 

waves and q„m is that for a particular mode, the 

subscript o referring to the invoked cylindrical 

symmetry and the subscript m to the numbering 

or ordering of the mode; thus, q«, is equivalent to 

k, q„i is the next mode, etc. Also, we have 

, a) 2w , _2L _ JlZ. del 
i =-=—-and 9„m - ~x 

w 

Com 

2lT 

^on 

where w is the angular frequency, c is the sound 

velocity, and X is the wavelength. Here, coo is 

equivalent to c and X»» is equivalent to X. (For 

outgoing waves and circular symmetry there is an 

additional term e-'W.) 
The well-known cutoff frequencies o>c.o. are 

predicted by substitution of Eq. (1c) into Eq. (lb). 

(I) = yjX2C„m2 — ifib~) C“m2 

where 

(2b) 

When Xomlb > k, we have a nonpropagating or 

evanescent mode where q0m is imaginary (X„m is 

imaginary). 
The phase velocity is given by 

C = C 00 
01 

Qoo 

for plane waves and by 

C om 
(Ú 

Qom 

for any particular mode. The group velocity 

becomes 

Von 
doi 

d q,, m 

From Eq. (lb) we have 

(3) 

and, by substitution in Eq. (2a), 

cu2 = 9„m2Ci+^C2 

whereby 

and 

doi _ qomC* _ C2 

dq,im oi Com 

C2 = VomCom' 

(4a) 

(4b) 

We have assumed that phase velocity is a func¬ 

tion of frequency. In the configurationally in¬ 

duced dispersion this amounts to recognizing that 

the particular summation of permitted modes is 
frequency-dependent. Thus, for the individual 

modes Eqs. (3), (4a), and (4b) hold, and for the 

effective value we have 

C2 = VeffCeff = VC. (4c) 

We further obtain 

V=C+q£z, (5a) 
dq 

or, in terms of X instead of q, 

F=C-X^. (5b) 
dq 

We note that Eq. (5b) seems to indicate that the 

same effective group velocity observed over a 

wide range of carrier frequencies does not imply 

that the effective phase velocity inconstant, but 

only that it varies linearly with X over a wide 

range (and vice versa). This is misleading, how¬ 

ever, because from Eq. (4c) we_note that if V is 

constant over a range, so also is C. 

ELEMENTARY RAY ANALYSIS 

AND TRANSIENT EFFECT 

An elementary ray analysis of the transient 

effect in pulsing may be demonstrated. Figure 1 

shows a finite transducer (crystal) radiating to the 

right, with each element of the transducer radiat¬ 

ing into a 90-degree solid angle. Assuming the 

crystal parameter ka » 1, we may neglect the 
edge effect. From the hemispherical pattern, it is 
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I 

Fig. 1 — Finite transducer radiating into semi- 
infinite half-spate 

apparent that only one ray from each element is 
directed normal to the surface of the transducer. 
These normal rays travel the shortest distance to 
a parallel finite receiver and are the only ones 
which would yield the unconfined plane-wave 
phase velocity; their arrival at the receiver marks 
the beginning of the forerunners. Rays which have 
traveled an increasingly greater distance com¬ 
mence arriving as time advances. Eventually a 
“full-blown” signal is received, and the signal 
velocity refers to this somewhat arbitrary point. 
The group velocity refers to the propagation of 
the disturbance (pulse). Obviously, any reasonable 
criterion that an experimenter might establish to 
determine the time-of-arrival of a signal would 
result in an error if he hoped to measure the 
phase velocity, unless of course he had some un¬ 
known means of determining the time of the first 
zero or axis crossing (beginning). However, the 
experimenter might decide that the error in a 
particular technique, for which a maximum bound 
is rather easily calculated, is acceptable in his 
work. 

Obviously, the result of this addition of succes¬ 
sive rays impinging at a common point, after 
having traveled successively greater distances, is 
a frequency modulation of the received signal, 
that is, the first maximum would occur at a later 
time after the initial zero than if all rays traveled 
in a normal direction. Consequently, one would 
expect the period of the first received half cycle 
to be larger than that of the second, etc. This is 
just a way of demonstrating that, from the begin¬ 
ning of the received signal to the eventual attain¬ 
ment of steady-state conditions, an increasing time 
delay in the observance of any identifiable char¬ 
acteristic of the pulse will be observed. This 
delay, of course, results in too low a sound speed 
determination. 

Figure 2 is an attempt to show this effect for 
the relatively simple case of neither intrinsic (much 
less anomalous) absorption nor intrinsic disper¬ 
sion. Time t refers to the arrival of the normal 
rays. Times ti and h refer to the contribution of 
rays from discrete conical surfaces, the it rays 
making a greater angle with the normal than the 
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Fir. 2 - Summation effect of individual rays from elements of transducer surface 

(i rays and, hence, being delayed a greater time. 
The summation of the rays over the pertinent 
diverging angle is represented by the dashed 
curve. It is apparent that the intervals (1) to (2), 
(2) to (3), and (3) to (4) are equal to quarter 
periods (t/4) of the driving frequency, but the 
interval t to (1) is greater than a quarter period 
by an amount At. So the sound speed observed is 
equal to the distance traveled (d) divided by the 
elapsed time, i.e., 

Cobt 
_d_ 

(t+r+ 

where t0 is the starting time at the source. Clearly, 
Cob» is less than 

d 
c =-. 

t- to 

It should be noted that other reference points 
of the observed signal could be used with the same 
result, «>., 

Cobt 

(t + í+Aí)-(t. + í) 
1 etc. 

Both Polk and Mayo (7, 8) discuss the transient 
behavior of aperture antennas. They reiterate 
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that, while there is no transient effect for a point 
source, increasing ka to increase “planarity” in¬ 
creases the transient effect. Obviously, this states 
that by increasing either or both the frequency 
and the source radius, the duration of the tran¬ 
sient effect is increased. An important result of 
Polk’s analysis is that the steady-state main lobe 
is established within one-half period of the car¬ 
rier frequency (at a point in space this refers to 
the time after the signal is first received). The 
significance of this is that a cycle-by-cycle search 
for variations in a received pulse is fruitless even 
in the absence of excess absorption; the “fre¬ 
quency modulation” has been completed before 
the first maximum, and even this maximum often 
cannot be located. Of course, excessive electronic 
rise-time delay due to insufficient broadband re¬ 
sponse will confuse the issue by operating in the 
fashion of a low-pass filter, in much the same way 
as that intrinsic absorption of the medium which 
increases with frequency. And if there happens to 
be a relaxation process within the frequencies of 
interest, the picture is further beclouded. With 
straightforward dispersion the particular con¬ 
figuration could act as a selective filter by sorting 
out the various frequency components of the 
signal and yielding a stretched-out, phase-modu¬ 
lated disturbance. The frequency components 
themselves would depend on the type of signal 
(i.e., whether the drive is a gated carrier, square 
wave, spike transient, step, etc.), on the band¬ 
width of the electronics and transducer, and on 
the acoustic properties of the medium and the 
configuration. 

The foregoing discussion obviously refers only 
to those methods employing pulses or other de¬ 
fined signals and indicates that all measurements 
derivable in this manner will result in apparent 
sound velocities intermediate between the un¬ 
confined phase (signal) velocity and the group 
velocity, that is, lower than free-field phase 
velocity. In a later report it will be shown that 
most attempts to measure true phase velocity 
result in apparent sound speeds intermediate 
between unconfined phase (signal) velocity and 
waveguide mode phase velocity, that is, higher 
than free-field phase velocity. Invoking the con¬ 
cept of modes for ease of discussion, the relation¬ 
ship between the straightforward waveguide mode 
(summation) phase velocity and waveguide mode 
(summation) group velocity was shown in Eq. (4c) 
to be 

C* = VC 

where C is the plane-wave phase velocity, V is_the 
waveguide summation group velocity, and C is 
the waveguide summation phase velocity. Actually, 
as indicated earlier in this section, it is possible 
to approach the signal velocity value by an in¬ 
telligent pulse-type measurement. Similarly, by a 
judicious application of the techniques of iterative 
reflection (interferometry), it is possible to effec¬ 
tively and selectively sharpen the beam or bundle 
of rays from the transducer and to obtain a phase 
velocity result much closer to the plane-wave value 
than predictable from nonterminated waveguide 
calculations. The choice of the type of measure¬ 
ment to be employed in a given investigation 
would then depend upon whether in practice it 
is more possible to modify a standard waveguide 
group-velocity technique to a signal velocity 
technique, or whether an iterative reflection 
technique modifies a standard waveguide phase- 
velocity technique more closely to plane-wave 
results. Of course, if maximum accuracy is not 
desired, then the simplest technique may be 
preferable. 

It is to be noted that the term accuracy as used 
herein refers to just that and is not to be confused 
with precision, repeatability, or any other statisti¬ 
cal manipulation. 

FORMULATION OF FREE-FIELD 
DIFFRACTION EXPRESSIONS 

In Ref. 1 use was made of King's (9) expression 
for the velocity ]>otential in cylindrical coordinates 
in order to map the radiation field of a 1-Mc, 
l-in.-diam quartz crystal. King’s expression 

yi = eoaf ii 'e-ilzJi)(ar)J,(aa)dcx, (6) 
Jo 

where 

/X ^ (a2 - k2)'/*, 

is not affected by the error found later in his 
excellent article. Following the method used by 
Williams (4), we derive the average of ip over a 
circle of area ira2 centered on the z axis and then 
divide this average by the plane-wave value. The 
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average rms pressure relative to a plane wave is 
then given by 

(p)rel = y/{Re(ip)rel)2 + (In (^>rft)2.(7a) 

and the phase difference relative to the plane- 
wave phase is given by 

{e)rfi - tan ' (7b) 

where the real and imaginary parts of the average 
velocity potential relative to the plane-wave value 
are given by 

the presence of the successive maxima and min¬ 
ima, which escaped his notice. However, neither 
he nor anyone else appears to have taken the 
logical step of applying these tvpes of calculations 
to predictions of sound speed or phase errors. 
Seki, Granato, and Truell (3) did point out the 
amplitude variations that escaped Williams’ atten¬ 
tion. Bass (6), obviously believing Williams’ re¬ 
sults to be poorer than they are, recalculated the 
average pressure by utilizing another (more valid) 
approximation. His Ist-order approximation may 
be transformed into our notation as follows: 

Re(p)rei= 1—[yocosx + yi sin x] 

Re(tp)rei= 1 B cos A C sin A 

Itn{<p)rei= R sin A C cos A (7c) 

and the following definitions hold: 

A = M + N 

.. ka2 ka* 
m =-~ 

i r* 

and 

]i sin x! X \2 

X \ka) ’ 

Im(p)rel= L/o sin X—Ji cos x] 

y I cosx/X\2 

x \ka) 

(8a) 

(8b) 

N= — 
4z3 

iV2 Af (V1 

m N2 N1 
C = Ji-jJl-NJ2 + jJ3--jU (7d) 

The /s are Bessel Functions of the 1st kind of the 
order indicated and argument M, z is one of the 
cylindrical coordinates, a is the transducer crystal 
radius, and k is the ordinary wave number. (The 
foregoing expression was obtained by neglecting 
all terms beyond the cube in two separate expan¬ 
sions of exponential functions. But even then, the 
expressions are more accurate than claimed by 
Williams.) From Figs. 3 and 4 it is apparent that 
the smooth character does not break, except for 
distances closer than 4.5 cm. It will be shown 
later that the expression is indeed valid for this 
short a distance which corresponds to z = 3a for 
a= 10X. 

It is unfortunate that Williams did not plot his 
resulting calculations sufficiently to determine 

where the argument of the Bessel Functions is 

x = ^[U2 + 4a2)1/2 — z]. 

By a straightforward application of this method 
we obtain a 2nd-order approximation, viz., 

Re(p)rel = 

1 - 0. COS * + /, Si. ,][l -i(è) -5(5)] 

and 

lm{p)r'i = 

[/.»n,-/,co.s][l-l(¿)‘-l(i)‘] 
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A comparison of the foregoing three equations 
for (p)rti plotted as the ordinate versus z as the 
abscissa is shown in Fig. 5. The actual values used 
were A = 0.15 cm and a = 1.5 cm (ka = 20w). It is 
apparent that the Williams’ approximation agrees 
with the others to 0.5 percent at z = 4.5 cm and 
almost coincides for greater distances. It should 
be noted that there is a discrepancy of less than 
1 percent between the 1st- and 2nd-order approxi¬ 
mations at the closest calculated point (z = 0.075 
cm). 

Figure 6 is a comparison of (6)rei calculated by 
the above three approximations. Here again it is 
obvious that the phase discrepancy between 
Williams’ approximation and the other two is 
less than 2 percent at z = 4.5 cm and is even closer 
at greater distances. The 1st- and 2nd-order 
approximations, which differed by only 1 percent 
in magnitude at the closest point, disagree by 
over 30 percent in phase at this same point 
(needless to say the Williams’ approximation is 
useless here). It should be recalled, however, that 
neither Williams nor Bass calculated the quantity 

(0)rel. 

To consider the effect of attenuation in the liq- 
quid (intrinsic absorption) we replace the wave 
number A; by A* = ka — ja. We also define 

.koY 
a = t 

C = A-jB (arg of J0 and Ji) 

F = (z1 + 4a*)1'* - z 

so that we obtain 

Be (p) ret = 

1 — £ cos ,4 (— sinh B + cosh B) Re Jo 

— £ sin /4 (— sinh B + cosh B) Re Ji 

— FDA sin A (— sinh B + cosh B) Re J\ 

+ FDB cos A (sinh B + cosh B) Re J\ ( 10a) 

+ £ cos A (— sinh B + cosh B) Im J¡ 

— £ sin /4 (— sinh B + cosh B) Im Jo 

+ FDA cos A (— sinh B + cosh B) Im J, 

+ FDB sin A (— sinh B + cosh B) Im J\ 

and 

Im(p)„i = 

— £ cos A (— sinh B + cosh B) Im Jo 

— £ sin ^ (— sinh B -I- cosh B) Im J\ 

— FDA sin A (— sinh B + cosh B) Im J¡ 

+ FDB cos A (sinh B + cosh B) Im Ji (10b) 

— £ cos A (— sinh B + cosh B) Re Ji 

+ £ sin A (— sinh B + cosh B) Re Jo 

-FDA cos A (— sinh B + cosh B) Re Jt 

— FDB sin A (- sinh B + cosh B) Re Jt. 

The effect of intrinsic absorption is shown in 
Figs. 7a, 7b, 8a, 8b. Figure 7a is a plot of (p)rti 
versus z for the attenuation parameters a = 0.01, 
0.10, 1.00, and 10.0 nepers/cm. Figure 7b is the 
same plot continued to larger distances (300 cm). 
Figure 8a and 8b show (6)ret versus z for the same 
parameters plotted to a distance of 15 cm and 300 
cm, respectively. Note that for these calculations 
(too = 20»r or Jt« “ 42 cm“1, which is to be compared 
to the values of a between 0.01 cm-1 and 10.0 

cm-1. 
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-WILLIAM’S APPROXIMATION 

-BASS’APPROXIMATION 

- PRESENT APPROXIMATION 

Fig. 5 Comparison of Williams', Bass’, and the present approximation (for ka = 20ir) for the 

average relative pressure (p),ri vs the distance z along the transducer axis 
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Fig. 6 - Comparison of Williams', Bass', and the present approximat 
average relative phase (0)rri vs the distance z along the tr; 



6 - Comparison of Williams’, Bass’, and (he present approximation (for ka - 20n) for (he 
average relative phase (O)rri 's the distance z along the transducer axis 
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Fig. 7a — Effect of absorption on (p)rri over the interval 0 < 2 ^ 15 cm for the 

coefficients indicated and for a transducer-crystal parameter ka = 20ir 
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Fig. 7b — Effect of absorption on (p)rri over the interval 15 cm ^ z ^ 300 cm for tf 

coefficients indicated and for a transducer-crystal parameter ka = 20i 





Fig. 7b (continued) - Effect of absorption on (p)r*i over the interval li 
coefficients indicated and for a transducer-crystal pa 
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Fig. 8b - Effect of absorption on (0)rri over the interval 15 cm ^ z ^ 300 cm for the attenuation 
coefficients indicated and tor a transducers rystal parameter ka = 20ir 
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Fig. 8b (continued) - Effect of absorption on (8) over the intei val 15 cm 
coefficients indicated and for a transducernrystal param 
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CALCULATIONS 

Williams indicated that, at least for ka > 50, the 
plots of (p)rei for various ka would practically 
superimpose if the abscissa were zX/a2 rather than 
z. For Figs. 3 through 8b, calculations were made 
for ia = 20rr, with a = 10X and X = 0.15 cm so that 
X/o2 = 1/15 cm*1. Thus, the values of z must be 
divided by 15 to convert them to zX/a2. 

Calculations were made, using the NAREC com¬ 
puter, for values of {p)rei and (0)rei versus zX/a2, 
in increments of 0.005 for zX/a2 = 0.005 up to 1 
and in increments of 0.05 for zX/a2 = 1 up to 10, 
and for ka parameter values between 4t7 and 1 OOtt. 
The values of zX/o2 for the various ka correspond 
to different values of z, depending on the actual 
values of a and X used. A given value of ka, it 
should be noted, determines the value of the 
ratio a/X since 

ka = 27t~, 
A 

but it does not determine the value of either a or 
X. For the purpose of these calculations, a and X 
values were selected as indicated in Table 1. But 
note that other possible combinations also apply 
with a corresponding change in z. 

The results of these calculations are shown in 
Figs. 9 and 10. Figure 9a is a plot of {p)rei for 
ka = lOOir and 20w and for zX/a2 between 0 and 1 ; 
Fig. 9b is an extension to zX/a2 = 10. As Williams 
indicated, the graphs obviously do almost coincide. 
Since we are interested in lower frequencies for 
experiment, even with the extrapolations per¬ 
mitted by the application of pertinent' theoretical 
predictions of, say, chemical relaxation theory, 
we have also run calculations on NAREC for 
smaller values of ka. Figure 9c is for ka = 4rr. 

Table i 

Specific a and X Values Used for 
ka Parameter Calculations 

ka 
(= 27ra/X) 

a 

(cm) 
X 

(cm) 
a2/X 

(cm) 
z range* 

(cm) 
z increment 

(cm) 

4m 

(nr 

Sm 

1Ö7T 

15ir 

2077 

3077 

4077 

60j7 

80t7 

10077 

0.5 

0.75 

0.9 

1.0 

1.2 

1.5 

1.8 

2.0 

2.4 

2.4 

2.5 

0.25 

0.25 

0.225 

0.20 

0.16 

0.15 

0.12 

0.10 

0.08 

0.06 

0.05 

1 

2.25 

3.6 

5 

9 

15 

27 

40 

72 

96 

125 

0.005-1 

1-10 

0.01125-2.25 

2.25-22.5 

0.018-3.6 

3.6-36 

0.025-5 

5-50 

0.045-9 

9-90 

0.075-15 

15-150 

0.135-27 

27-270 

0.2-40 

40-400 

0.360-72 

72-720 

0.480-96 

96-960 

0.625-125 

1 125-1250 

0.005 

0.05 

0.01125 

0.1125 

0.018 

0.18 

0.025 

0.25 

0.045 

0.45 

0.075 

0.75 

0.135 

1.35 

0.2 

2.0 

0.36 

3.6 

0.48 

4.8 

0.625 

6.25 

•Short ranges correspond to zX/a* from 0.005 to 1 in increments of 0.005. Long ranges 

correspond to zX/a* from 1 to 10 in steps of 0.05. 
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<wr, Stt, IOtt, and IStt for 0 < zX/aJ « 1 and 
Fig. 9d is the same for 1 =s zk/a1 « 10. Obvi¬ 
ously for these values applicable to small values 
of a/k (small crystal radii and/or long wave¬ 
length), it becomes necessary to have a sep¬ 
arate calculation for each small range of lea. 

Figure 10a is a plot of (0)rt, for 0 < zk/a1 « 1 
for ka = 20ir and IOOtt, and Fig. 10b is the same 
for 1 « zk/a2 « 10. Here we find that the predic¬ 
tion of Williams for (p)re, is borne out for our 
(0)r'i. Figure 10c is a plot of (0)r,, for 0 < zk/a2 
« 1 for ka = 4ir, (nr, Sn, IOtt, and I5n, and Fig. 
lOd is the same for 1 « zk/a2 « 10. Again we note 
that separate calculations are required for each 
small incremental variation in ka in this range of 
the parameter. It should be noted that while the 
curve separations appear comparable for both 
the (p)rei and (8)rei plots, because the former 
begin at unity and the latter at zero, the percent¬ 
age variation in ordinate for a change in the pa¬ 
rameter is appreciably greater for the (0)„, plots 
than for the (p)rei plots. For example, at zk/a2 — 
0.005 the percentage variation between ka = tor 
and ka = IOOtt is 4 percent for (p)rel, but 33 
percent for (0)r(./ (IOOtt is used as the base since 
this is essentially the » value). Described another 
way, the (p)rfi value at ia = 4tt is 0.96 of the 
IOOtt value but the (0)rf, value at 4tt is 4.37 times 
the 1 00tt value. 

which yields 

dA = — aA dx 

Az = 

(Ha) 

(Hb) 

Similarly, for sufficiently small distance intervals, 
we may define a diffraction loss and coefficient 

and a measured loss and coefficient 

Ni = Nie-'^i-xiK 

Assuming no interaction, we write 

V = a + Ô, 

which directly yields 

(Nj\(D±\ _ A2 
\Nj\Dj~Ar 

and a is calculated simply from 

(12) 

(13) 

(14) 

(15a) 

(15b) 

APPLICATION TO SOUND ABSORPTION 
MEASUREMENTS 

The application of these results to absorption 
measurements has been made for some time at 
NRL. Dunn and Breyer (10) refer to a 1-Mc dif¬ 
fraction-corrected reading of ours which fits in 
nicely with higher frequency measurements of 
theirs. Indeed, in an earlier report (1) it was 
pointed out that the reaction curve.maxima, which 
yield large errors in absorption measurements 
and display superimposed maxima and minima 
(see Fig. 11, which is Fig. 26 of Ref. 1) rather 
than a simple exponential ui nyperbolic cotangent 
form, must be explained on the basis of diffraction. 

The method of application of diffraction cor¬ 
rections to absorption measurements is almost 
intuitive and can be derived quite simply. An 
amplitude absorption coefficient a is defined by 
the simple differential equation relating a change 
in amplitude A to a change in distance x 

In our earlier absorption work, the crystal 
mount employed did not permit an adequate 
approximation to a flush crystal which was both 
closely fit in a hole in an infinite baffle and yet 
free to slip; so the results indicated an effective 
crystal radius somewhat smaller than the actual 
one. This crystal radius was determined experi¬ 
mentally by utilizing a liquid (distilled water) of 
known absorption coefficient to determine the 
proper ka curve for diffraction corrections. 
Actually, however, we note that 

(^)(^)=constant (*M 
or 

constant X (£) (,6b) 

so that both the diffraction curve and the meas¬ 
ured curve maxima and minima should coincide 
when plotted versus distance. This fact was 
utilized for identifying the proper a or X/a* factor. 
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Fig. 9a - Average relative pressure (p)rri as a function rX/a1 ovl 
for the transducer-crystal parameters ka = 20ir 
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Fig. 9b - Average relative pressure (p)„i as a function of zX/o! over the range 1 « zX/a! 
lor the transducer-crystal parameters ka = 20rr and lOOtr. Over this range of values the 
curves are indistinguishable. 





Fig. 9c — Average relative pressure (p)rei as a function of z\la2 ov 
for the transducer-crystal parameters ka = 47t, 6ir, Stt, 
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Fig. 9c — Average relative pressure (p)rei as a function of zA/a* over the range 0 < zA/a* ^ 1 
for the transducer-crystal parameters ka = 47r, ótt, Sir, IOít, and ISrr 
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Average relative pressure (p)rti as a function of zkla1 over the range 1 -- zX/a* - 10 

for the transducer-crystal parameters ka = Air, 6rr, Sir, lOir, and 15ir. 
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Fig. 10a — Average relative phase (O)rri as a function of ¡ 
for the transducer-cnstal parameters ka 
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Fig. 10a — Average relative phase (0)rri as a function of zX/a2 over the range 0 < zX/a* ^ 1 
for the transducer-crystal parameters ka = 207t and IOOtt 
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?X/o (DIMENSIONLESS) 

Wage relative phase (»>„, as a function of zX/0« „ver the range 1 « M/n» s 10 

iducer-crystal parameters ha = 20rr and KXhr. Over this range of values the 2(hr 
rves arc indistinguishable. 
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Fig. 10c - Average relalive phase <«>„, as a function of jX/o* < 

for the transducer-crystal parameters ka = 4ir, 5ir, 8 



0 3 04 0.5 0.6 
¿X/a2 (DIMENSIONLESS) 

Fig. 10c - Average relative phase (O)rei as a function of zX/a* over the range 0 < zX/a2 ^ 1 

for the transducer-crystal parameters ka = 47t, far, Stt, IOtt, and 157t 
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70 8.0 9.0 10 0 

Average relative phase <«)„, as a function of rX/a1 over the range 1 s zX/o* s 10 
for the transducer-crystal parameters ka = Atr, 6ir, Sir, 10ir, and 15ir. 



N RI. R K PO RT 6026 29 

While the calculations in this report deal with 
nonreflection cases of cw or the true steady- 
state portion of pulses, an interesting observa¬ 
tion is that the attempt to destroy cylindrical sym¬ 
metry in the NRL 1954 interferometer was 
apparently successful inasmuch as the positions 
of the maxima and minima observed in the re¬ 
action curve do match surprisingly well with those 
predicted on the basis of these free-held dif¬ 
fraction expressions. Of course, in the light of 
advantages accruing from the process of iterative 
reflection, it is true that there is considerable 
damping of the oscillatory nature of the predicted 
curve (this will be detailed in a forthcoming re¬ 
port on interferometry). For the cell with which 
Fig. 11 was obtained, where the actual a = 1.27 
cm, the effective a — 1.12 cm, and the effective 
ka = 15ir, we read the positions of maxima and 
minima from Figs. 9c and 9d as in Table 2. From 
Fig. 11 we read the positions of the turning points 
as in Table 3. 

The agreement between these tables is amaz¬ 
ingly close when one considers the limited num¬ 
ber of points used to obtain the oscillatory nature 
of the dashed line in Fig. 11 (points every 0.75 cm) 
and the fact that this curve was obtained experi¬ 
mentally for an iterative reflection situation in a 
limited enclosure while the apparent agreement is 
with a nonterminated free-field situation. 

APPLICATION TO SOUND 
SPEED MEASUREMENTS 

With respect to the correction of sound speed 
determinations for free-field diffraction effects, 
it is well to reiterate that these corrections do 
not apply to interferometer (iterative reflection) 
techniques because of the ensuing beam collima¬ 
tion even though the magnitude variation ap¬ 
parently follows (in a much suppressed manner) 
the predictions of these calculations. It should be 
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Table 2 

Calculated Turning Points 2 from Figs. 9c 
and 9d for ka = 15ir and Effective Transducer 

Radius a = 1.12 cm 

Kind of 

Turning Point 

2X/02 

(dimensionless) 

z 
(cm) 

min 

max 

min 

max 

min 

max 

min 

.43 

.465 

.585 

.65 

.875 

1.0 

1.6 

3.4 

3.7 

4.7 

5.2 

7.0 

8.0 

12.8 

Table 3 

Experimental Maxima and Minima 
Turning Points z from Fig. 11 

Kind of 
Turning Point 

Dip No. 
z 

(cm) 

min 

max 

min 

max 

min 

max 

min 

20 

25 

31 

36 

47 

60 

78 

3.0 

3.8 

4.7 

5.4 

7.0 

9.0 

11.7 

expected that the phase variations would likewise 
be suppressed. Figure 12 (Fig. 27 of Ref. 1) is a 
representation of the constant phase surfaces or 
wave field of the interferometer as used in Ref. 1 ; 
the data were determined by combined graphical 
and analytical methods and do not involve reflec¬ 
tion. The averaged relative phase of these present 
calculations indicates the cumulative amount of 
nonplanarity of these fronts. As an example of the 
size of the sound speed correction, let us assume 
a transducer of ka — 20ir, a = IOtt, and X = 0.15 
cm transmitting over a path of 150 cm (1000X). 
From Fig. 10b we find the phase error to be 1.26 

radians. Since we are assuming a pulse measure¬ 
ment, this represents a lag with respect to plane 
wave phase at this distance, equivalent to an error 
of 1.26/1000 (27t) or one part in 5000 low. This 
has been calculated by taking the entire error into 
account, including the maximum effect occurring 
near the source. A method recommended to elim¬ 
inate this source region would be to employ a 
differential path (this advantage automatically 
accrues to interferometry since the absolute dis¬ 
tance between crystal and reflector is of small 
concern and only the intervals between selected 
reflector positions are actually used). An example 
of this differential distance pulse measurement 
may be found in the recent literature (11). Here 
we find a source frequency of 2 Me, a first distance 
of 40.5 in., and a second distance of 81 in. being 
used. We will assume that ka = 20ir and a = 1.5 cm. 
Since water was the medium, we take X = 0.075 cm. 
Referring to Fig. 10a, after conversion to zX/a2 
values of 3.429 and 6.858 with respect to the two 
distances we obtain phase lags of 0.7245 and 
1.1208 radians, respectively; this gives a phase lag 
difference of 0.3963 radians for a distance dif¬ 
ference of 102.86 cm. For this distance interval 
the plane-wave phase is (102.86/0.075)27t or 8613 
radians so that the proportional error in phase (or 
sound speed) is 0.3963/8613 = 1/40,000. Had the 
entire distance to the first point alone been used, 
the error would have been 0.7245/8613 = 1/12,000 
and for the entire distance to the second point it 
would have been 1.1208/17,226= 1/15,000. 

The particular experimental setup used for the 
above, therefore, did not result in an appreciable 
free-field diffraction error, that is, if we were 
correct in assuming the transducer size used. This 
is unfortunately another instance of the plethora 
of articles suffering from a dearth of relevant 
data so we cannot be certain of the source size, but 
in any event the timing delay measured by Brooks 
with respect to Greenspan’s measurements must 
be due to some effect other than diffraction, such 
as, for example, rise time delay. We mention only 
in passing that Brook’s measurements are about 
as much below Greenspan and Tschiegg’s (12) as 
the latter’s are below ours (13). 

As another example of the error that could be 
caused by neglect of free-field diffraction correc¬ 
tions when appropriate, we will calculate using 
the following: a l-Mc(X = 0.15 cm) crystal with 
ka = 20n, a = 1.5 cm, and a path length of 15 cm 
(or 100X, which is 200w radians). The value of 
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Fig. 12 - Constant-phase surfaces - wave field of the NR1. interferometer 

(d)rei from Fig. 10a is 0.28 radians, so the pro¬ 
portional error in phase is 0.28/200ir = 1/2243 
which corresponds to a sound speed error of 
0.67 m/s low. If the frequency in the above ex¬ 
ample were changed to 2 Me and the same size 
transducer were used, then ka = 40ir and the path 
length of 15 cm would be 4007T radians since X = 
0.075 cm. The path length now would correspond 
to a zX/a2 of 0.5 instead of the 1.0 in the pre¬ 
vious example, so (0)rei = 0.19 and the propor¬ 
tional error becomes 0.19/4007T = 1/7137, corres¬ 
ponding to a sound speed error of 0.21 m/s low 

APPLICATION TO FIXED PATH OR 
SMALL PATH VARIATION TECHNIQUES 

A particularly serious type of error occurs in 
those situations for which a free-held representa¬ 

tion is appropriate when measurements are made 
over a small range of zX/o2. This small range can 
be due to small deliberate variations in z pertinent 
to any changing path measurement or to small 
changes in X naturally occurring in a fixed path 
measurement (now commonly employed in field- 
type instruments). The error alluded to may not 
reveal itself since the phase or amplitude anomaly 
may be monotonie or smooth and involve no in¬ 
flections or turning points in the small zX/a2 range 
involved An inspection of the relevant graphs 
over the appropriate distances will indicate the 
magnitude of this error. Without giving specihc 
examples, it may be pointed out that the differ¬ 
ential anomaly in absorption may be either nega¬ 
tive or positive and thus cause either an additional 
loss or an apparent gain. Particularly in low-loss 
liquids such as water, and for the lower frequen¬ 
cies, we have often noticed experimentally an 
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increase in the size of the received echo in pulse 
amplitude absorption work when the path distance 
was increased. Similarly, it is possible for the far 
greater portion of the observed loss to be due to 
diffraction rather than to absorption. 

In sound speed measurements, likewise, over a 
small increment in z\/a2 the differential phase 
anomaly may either add to or subtract from the 
total plane-wave phase. It should be pointed out 
that if this anomaly remained constant over the 
range it would result in sound speed differences 
being correct, although absolute values would still 
be in error even in this differential-type measure¬ 
ment. However, if it increased over the z\/a2 range 
involved, it would introduce an error even in the 
differences such that those indicated for pulse 
measurements would be too low. Conversely, a 
decrease in the phase anomoly over the perti¬ 
nent zX/a2 variation would result in differences in 
observed group velocities being too high. These 
situations would of course be reversed for non¬ 
iterative cw phase velocities. Whether the errors 
in the differences (as opposed to the absolute 
values which have been shown to always be in 
error) would be constant or varying would depend 
upon whether the anomoly over the pertinent 
zX/a2 increment was a straight line or merely a 
smooth curve. 

From an inspection of the current literature, 
apparently too much has been made of observed 
smooth relationships between indicated sound 
speeds and physical parameter changes. From the 
foregoing discussion it should be apparent that 
such indications may not serve as proof that true 
sound speed differences, much less absolute val¬ 
ues, are being measured in a particular test setup. 
Indeed, in an experimental configuration for 
which the zX/a2 change is small, it should be ex¬ 
pected that the functional relationships should be 
smooth even if not correct. Another fallacy ap¬ 
parently in favor concerns the calibration of a 
particular instrument by means of data obtained 
from a similar technique and then utilizing a com¬ 
parison of later results between the two as evi¬ 
dence that true phase velocity is somehow being 
measured. The reference here is to configurations 
whose path is not amenable to direct measure¬ 
ment but which must be specified by calibration 
against another configuration whose path is by 
comparison rather easily defined. It would be a 
surprise if the calibrated instrument did not 
rather faithfully reproduce the results of the one 

against which it was calibrated, irrespective of 
whether this was done directly or indirectly 
through tables relating apparent sound speed as 
determined by the “standard” instrument to 
certain specified physical conditions of the medi¬ 
um. Obviously, the calibrated instrument can do 
no more than reproduce the diffraction errors of 
the so-called standard. Indeed, its own diffrac¬ 
tion errors might be calibrated out, but the ad¬ 
vantage of this is somewhat nebulous. 

CONCLUSIONS 

Appreciable errors in sound speed and sound 
absorption determinations may be attributed to 
a neglect in applying appropriate corrections to 
situations closely approximating free-field con¬ 
ditions. The errors are shown to be more severe 
for the lower frequencies and shorter paths. For 
long paths the errors are generally such as to in¬ 
dicate an excessive loss in absorption measure¬ 
ments. In sound speed determinations over rela¬ 
tively long paths, the error leads to group veloc¬ 
ities lower than the plane-wave phase velocity and 
to phase velocities, obtained by noniterative tech¬ 
niques, higher than the plane-wave phase velocity. 
A reduction in the size of the error (which is not 
an error if corrected for) may be made by a judi¬ 
cious selection of a particular differential path, 
although certain intervals may result in an in¬ 
creased error. 

Because the graphs in this report are not suf¬ 
ficiently delineated to permit accurate reading of 
diffraction corrections, particularly for absorp¬ 
tion measurements in relatively low loss liquids or 
sound speed measurements over relatively short 
paths or path differences, Tables Ala through 
Alld in Appendix A show values of (p)rei and 
{0)rei as obtained on the NAREC computer for 
ka values from 4ir to IOOtt, and all for common 
values of zX/a2 as indicated. Table Ala, for 
example, is of (p)rei for zX/a2 values between 0 
and 1 and for ka = 47t; Table Alb is an extension 
of the same for zX/a2 values between 1 and 10. 
Tables Ale and Aid are for (0)r,( for ka = 47t 
over the short range and long range, respectively, 
of zX/a2. 

FUTURE WORK 

In the next report of this series, as indicated in 
the introduction of this one, the formulation of 
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guided mode (waveguide dispersion) effects will 
be detailed, and relevant calculations will be 
presented for the nonterminated situations of a 
plane circular crystal radiating into a concentric- 
cylinder with respective lateral boundary condi¬ 
tions appropriate to absolutely rigid walls, in¬ 
finitely flexible walls, liquid walls, and elastic walls 
(the latter of infinite thickness to avoid the ring 
resonances). Comparisions will be made with the 
f'ree-field situation detailed herein, including the 
approximation of free-field conditions as the 
ratio of cylinder radius to crystal radius increases. 

The third and final theoretical report of this 
series will add iterative reflection to all the fore¬ 
going, while the fourth will deal with recent ex¬ 
perimental findings. 
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APPENDIX A 

N AREC Computer Values of Average Relative Pressure (p)rw and Average Relative Phase (d)rri 
vs zK/a1 for Transducer-Crystal Values ka = 477, 677, 877, IO77, IO77, 15t7, 2077, 30t7, 40t7, 6O77, 8O77, 

and IOO77 

Table No. Title Page 

Ala 
Alb 
Ale 
Aid 
A2a 
A2b 
A2c 
A2d 
A3a 
A3b 
A3e 
A3d 
A4a 
A4b 
A4c 
A4d 
A5a 
A5b 
A5c 
A5d 
A6a 
A6b 
A6c 
A6d 
A7a 
A7b 
A7c 
A7d 
A8a 
A 8b 
A 8c 
A8d 
A9a 
A9b 
A9c 
A9d 
A 10a 
A 10b 
AlOc 
AlOd 

Alla 
Allb 
Alle 

Alld 

(p)re 

ip) re 

(0)rf 

(O) r, 
{p)rf 

(P) r, 

(O) r, 

(e) 
(P) 

(P) 
(6) 

(6) 

(P)r, 

(P)re 

(e) 
(0) 

{P) re 

(P)r 
(e), 

(8), 

(P)> 
(P)r 
(8)r 

(8), 

{P)< 

(P)r 
{8), 

(8), 

(P), 

(P)> 
{8), 

(8), 

(p) 

(p)i 
(8), 

(8) 

(p)i 
ip) re 

<0>, 

(8) 

(p) 

(p) 

(8) 

(8) 

for ka = ‘hr and 0 < zX/o2 « 1 
for ka = hr and 1 =£ z\/a2 s 10 
for ka = 4t7 and 0 < zX/a2 « 1 
for ka = hr and 1 « zX/a2 « 10 
for ka = 677 and 0 < zX/a2 S 1 
for ka = 677 and 1 s zX/a2 « 10 
for ka = 677 and 0 < zX/a2 ^ 1 
for ka = 677 and 1 =£ zX/a2 ^ 10 
for ka = 877 and 0 < zX/a2 « 1 
for ka = 877 and 1 *£ zX/a2 « 10 
for ka = 877 and 0 < zX/a2 « 1 
for ka = 877 and 1 ® zX/a2 ® 10 
for ka - IO77 and 0 < zX/a2 ^ 1 
for ka = IO77 and 1 « zX/o2 10 
for ka = IO77 and 0 < zX/a2 == 1 
for ka = IO77 and 1 == zX/a2 == 10 

tor ka = IStt and 0 < zX/a2 == 1 
tor ka = 15t7 and 1 € zX/a2 == 10 
for ka = IStt and 0 < zX/a2 « 1 
for ka = IStt and 1 == zX/a2 =s 10 
for ka = 20t7 and 0 < zX/a2 « 1 
for ka = 2077 and 1 s zX/a2 =s 10 
for ka = 2077 and 0 < zX/o2 « 1 
for ka = 20t7 and 1 s zX/a2 == 10 
tor ka = SOrr and 0 < zX/a2 =S 1 
for ka = 3077 and 1 s zX/a2 =S 10 
for ka = 3077 and 0 < zX/a2 == 1 
for ka = 3077 and 1 zX/a2 s 10 
for ka = 4077 and 0 < zX/a2 =£ 1 
for ka = 40t7 and 1 s zX/a2 =S 10 
tor Ka = 4077 and 0 < zX/a2 =£ 1 
for ka = 4Ö77 and 1 =s z\/a2 S 10 
for ka = óOtt and 0 < zX/a2 s 1 
for ka = 60t7 and 1 =ï zX/a2 S 10 
for ka = 6077 and 0 < zX/a2 s 1 
for ka = 6077 and 1 == zX/a2 10 
for ka = 8O77 and 0 < zX/a2 == 1 
for ka = SOrr and 1 =S zX/a2 =s 10 
for ka = SOtt and 0 < zX/a2 =5 1 
for ka = 8O77 and 1 =£ zX/a2 =s 10 
for ka — IOO77 and 0 < zX/a2 == 1 
for ka — lOOrr and 1 == zX/a2 == 10 
for ka = IOOtt and 0 < zX/o2 == 1 
for ka — IOOtt and 1 == zX/a2 == 10 

36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 

53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 

35 
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Table Aia 
{p)rei for ka = in and 0 < zk/a2 « 1 

a = 0.50 cm X = 0.25 cm 0 < z ^ 1 cm 

zkla' {p)rrl zX/a2 (p)rrl zA/a! (p)m 

.005 

.010 

.015 

.020 

.025 

.030 

.035 

.040 

.045 

.050 

.055 

.060 

.065 

.070 

.075 

.080 

.085 

.090 

.095 

.100 

.105 

.110 

.115 

.120 

.125 

.130 

.135 

.140 

.145 

. 150 

.155 

.160 

.165 

.170 

.175 
,180 
.185 
,190 
.195 
.200 
.205 
.210 
.215 
.220 
.225 
.230 
.235 
.240 
.245 
,250 
.255 
.260 
.265 
,270 
.275 
.280 
.285 
.290 
.295 
.300 
.305 
.310 
.315 
.320 
.325 
.330 
.335 

+941776 +00 
+93965» +00 
+937451 +00 
+935168 >00 
+932826 +00 
+930443 +00 
+926034 +00 
+925618 +00 
+923210 +00 
+920827 +00 
+918483 +00 
+916195 +00 
+913974 +00 
+911834 +00 
+909786 +00 
+907838 +00 
+906001 +00 
+904279 +00 
+902679 +00 
+901204 +00 
+899856 +00 
+898636 +00 
+897544 +00 
+896577 +00 
+895733 +00 
+895006 +00 
+894391 +00 
+893882 +00 
+893472 +00 
+893152 +00 
+892914 +00 
+892749 +00 
+892647 +00 
+892600 +00 
+892597 +00 
+892630 +00 
+892687 +00 
+892760 +00 
+892840 +00 
+892918 +00 
+892986 +00 
+893035 +00 
+893059 +00 
+893050 +00 
+893002 +00 
+892910 +00 
+892768 +00 
+892573 +00 
+892319 +00 
+892004 +00 
+891626 +00 
+891183 +00 
+890672 +00 
+890094 +00 
+889448 +00 
+888734 +00 
+887953 +00 
+887106 +00 
+886196 +00 
+885223 +00 
+884190 +00 
+883101 +00 
+881958 +00 
+880765 +00 
+879524 +00 
+878241 +00 
+876918 +00 

.340 

.345 

.350 

.355 

.360 

.365 

.370 

.375 

.330 

.385 

.390 

.395 

.400 

.405 

.410 

.415 

.420 

.425 

.430 

.435 

.440 

.445 

.450 

.455 

.460 

.465 

.470 

.475 

.480 

.485 

.490 

.495 

.500 

.505 

.510 

.515 

.520 

.525 

.530 

.535 

.540 

.545 

.550 

.555 

.560 

.565 

.570 

.575 

.580 

.585 

.590 

.595 

.600 

.605 

.610 

.615 

.620 

.625 

.630 

.635 

.640 

.645 
,650 
.655 
.660 
.665 
.670 

+875561 +00 
+874172 +00 
+872756 +00 
+871319 +00 
+869863 +00 
+868394 +00 
+866915 +00 
+865431 +00 
+863946 +00 
+862464 +00 
+860990 +00 
+859526 +00 
+858078 +00 
+856647 +00 
+655238 +00 
+853854 +00 
+852498 +00 
+851173 +00 
+849881 +00 
+848624 +00 
+847405 +00 
+846227 +00 
+845089 +00 
+843995 +00 
+842946 +00 
+841941 +00 
+840983 +00 
+840073 +00 
+839209 +00 
+838394 +00 
+837626 +00 
+836906 +00 
+836233 +00 
+835608 +00 
+835028 +00 
+834495 +00 
+834006 +00 
+833560 +00 
+833157 +00 
+832796 +00 
+832473 +00 
+832190 +00 
+831942 +00 
+831730 +00 
+831551 +00 
+831404 +00 
+831287 +00 
+831197 +00 
+831133 +00 
+831093 +00 
+831075 +00 
+831078 +00 
+831098 +00 
+831135 +00 
+831186 +00 
+831249 +00 
+831323 +00 
+831405 +00 
+831494 +00 
+831588 +00 
+831685 +00 
+831784 +00 
+831882 +00 
+831979 +00 
+832071 +00 
+832160 +00 
+832241 +00 

.675 

.680 

.685 

.690 

.695 

.700 

.705 

.710 

.715 

.720 

.725 

.730 

.735 

.740 

.745 

.750 

.755 

.760 

.765 

.770 

.775 

.780 

.785 

.790 

.795 

.800 

.805 

.810 

.815 

.820 

.825 

.830 

.835 

.840 

.845 

.850 

.855 

.860 

.865 

.870 

.875 

.880 

.885 

.890 

.895 
r\/\f\ 

• Î7V7V 

.905 

.910 

.915 

.920 

.925 

.930 

.935 
940 

Í945 
.950 
.955 
960 

Í965 
.970 
.975 
.980 
.985 
.990 
.995 

1.000 

+832315 +00 
+832379 +00 
+832434 +00 
+832476 +00 
+832506 +00 
+832522 +00 
+832522 +00 
+832507 +00 
+832475 +00 
+832426 +00 
+832358 +00 
+832270 +00 
+832163 +00 
+832036 +00 
+831888 +00 
+831718 +00 
+831526 +00 
+831313 +00 
+831077 +00 
+830818 +00 
+830536 +00 
+830231 +00 
+829902 +00 
+829551 +00 
+829176 +00 
+828778 +00 
+828357 +00 
+827913 +00 
+827445 +00 
+826956 +00 
+826443 +00 
+825909 +00 
+825353 +00 
+824775 +00 
+824176 +00 
+823556 +00 
+822915 +00 
+822255 +00 
*821575 +00 
♦820877 +00 
+820159 +00 
+819424 +00 
+818671 +00 
+817902 +00 
+817116 +00 
+816314 +00 
+815498 +00 
+814667 +00 
+813822 +00 
+812963 +00 
+812092 +00 
+811209 +00 
+810315 +00 
+809410 +00 
+808495 +00 
+807571 +00 
+806638 +00 
+805697 +00 
+804749 +00 
+803793 +00 
+802832 +00 
+801866 +00 
+800894 +00 
+799919 +00 
+798940 +00 
+797958 +00 
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Tabit Aib 

ip)ret for ka = 477 and 1 « 2A/a2 « 10 

a — 0.50 cm A = 0.25 cm 1 ^ z ^ 10 cm 

zk/a2 (p)rrl zX/a2 (p)rpl zX/a2 (p)rrl 

1.00 
1.05 
1.10 
1.15 
1.20 
1.25 
1.30 
1.35 
1.40 
1.45 
1.50 
1.55 
1.80 
1.65 
1.70 
1.75 
1.80 
1.85 
1.90 
1.95 
2.00 
2.05 
2.10 
2.15 
2.20 
2.25 
2.30 
2.35 
2.40 
2.45 
2.50 
2.55 
2.60 
2.65 
2.70 
2.75 
2.80 
2.85 
2.90 
2.95 
3.00 
3.05 
3.10 
3.15 
3.20 
3.25 
3.30 
3.35 
3.40 
3.45 
3.50 
3.55 
3.60 
3.65 
3.70 
3.75 
3.80 
3.85 
3.90 
3.95 
4.00 

♦797958 tOO 
♦788117 +00 
♦77862.' +00 
♦789949 +00 
♦782422 +00 
♦756249 +00 
♦751508 +00 
♦748179 +00 
+748164 +00 
♦745310 +00 
♦745435 +00 
♦746343 +00 
♦747840 +00 
♦749745 +00 
♦751891 +00 
+754137 +00 
♦756362 +00 
+758465 +00 
♦760367 +00 
♦762009 +00 
♦763346 +00 
+764345 +00 
♦764988 +00 
♦765265 +00 
♦765173 +00 
♦764715 +00 
♦763900 +00 
♦762740 +00 
♦761249 +00 
♦759444 +00 
+757342 +00 
♦754961 +00 
♦752320 +00 
♦749438 +00 
♦746334 +00 
♦743024 +00 
♦739527 +00 
♦735858 +00 
♦732034 +00 
♦728071 +00 
♦723981 +00 
+719780 +00 
+715478 +00 
♦711089 +00 
♦706623 +00 
♦702090 +00 
♦697500 +00 
♦692863 +00 
+688186 +00 
+683476 +00 
+678742 +00 
♦673989 +00 
♦669223 +00 
+664450 +00 
♦659676 +00 
♦654904 +00 
+650138 +00 
♦645383 +00 
♦640643 +00 
♦BA AB 20 +00 
♦631217 +00 

4.05 
4.10 
4.15 
4.20 
4.25 
4.30 
4.35 
4.40 
4.45 
4.50 
4.55 
4.60 
4.65 
4.70 
4.75 
4.80 
4.85 
4.90 
4.95 
5.00 
5.05 
5.10 
5.15 
5.20 
5.25 
5.30 
5.35 
5.40 
5.45 
5.50 
5.55 

. 5.60 
5.65 
5.70 
5.75 
5.80 
5.85 
5.90 
5.95 
6.00 
6.05 
6.10 
6.15 
6.20 
6.25 
6.30 
6.35 
6.40 
6.45 
6.50 
6.55 
6.60 
6.65 
6.70 
6.75 
6.80 
6.85 
6.90 
6.Ö5 
7.00 

♦626537 +00 
♦621882 +00 
♦617255 +00 
♦612658 +00 
♦608091 +00 
♦603558 +00 
♦599058 +00 
♦594594 +00 
♦590166 +00 
+585776 +00 
♦581423 +Õ0 
♦577110 +00 
♦572836 +00 
♦568602 +00 
♦564409 +00 
+560256 +00 
+556145 +00 
+552074 +00 
♦548045 +00 
+544058 +00 
+540111 +00 
♦536207 +00 
+532343 +00 
+528521 +00 
+524740 +00 
♦521000 +00 
+517301 +00 
♦513642 +00 
+510024 +00 
♦506445 +Õ0 
♦502906 +00 
♦499407 +00 
♦495946 +00 
♦492524 +00 
♦489141 +00 
+485795 +00 
♦482487 +00 
♦479216 +00 
+475982 +00 
♦472785 +00 
♦469623 +00 
+466497 +00 
♦463406 +00 
♦460350 +00 
+457328 +00 
♦454340 +00 
♦451386 +00 
+448465 +00 
♦445576 +00 
♦442720 +00 
♦439895 +00 
+437102 +00 
♦434341 +00 
♦431609 +00 
♦428908 +00 
♦426237 +00 
♦523595 +00 
♦420983 +00 
♦418399 +00 
♦415843 +00 

7.05 
7.10 
7.15 
7.20 
7.25 
7.30 
7.35 
7.40 
7.45 
7.50 
7.55 
7.60 
7.65 
7.70 
7.75 
7.80 
7.85 
7.00 
7.95 
8.00 
8.05 
8.10 
8.15 
8.20 
8.25 
8.30 
8.35 
8.40 
8.45 
6.10 
8.55 
8.60 
8.65 
8.70 
8.75 
8.80 
8.85 
8.90 
8.95 
9.00 
9.05 
9.10 
9.15 
9.20 
9.25 
9.30 
9.35 
9.40 
9.45 
9.50 
9.55 
9,60 
9.65 
9.70 
9.75 
9.80 
9.85 
9.90 
9.95 

10.00 

♦413315 +00 
♦410815 +00 
♦408342 +00 
♦405895 +00 
♦403475 +00 
♦401081 +00 
♦398713 +00 
♦396370 +00 
♦394052 +00 
♦391759 +00 
♦389490 +00 
♦387245 +00 
♦385023 +00 
♦382825 +00 
♦380650 ♦OO 
♦378497 +00 
♦376367 +00 
♦374259 +00 
♦372173 +00 
♦370108 +00 
+368065 +00 
♦366042 +00 
♦364040 +00 
♦362058 +00 
+360096 +00 
+358154 +00 
♦356231 +00 
+354328 +00 
+352443 +00 
+350577 +00 
+348730 +00 
♦346901 +00 
+345090 +00 
+343296 +00 
+341520 +00 
+339761 +00 
♦338020 +00 
♦336295 +00 
♦334586 +00 
+332894 +00 
♦331218 +00 
♦329558 +00 
♦327914 +00 
♦326285 +00 
♦324671 +00 
♦323073 +00 
♦321489 +00 
♦319920 +00 
♦318366 +00 
♦316826 +00 
♦315300 +00 
♦313788 +00 
♦312289 +00 
♦310805 +00 
+309334 +00 
♦307876 +00 
♦306431 +00 
♦304999 +00 
♦303579 +00 
♦302173 +00 
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Table Aie 

(d)rei for ka = 4t7 and 0 < ¿X/a2 « 1 

a = 0.50 cm X = 0.25 cm 0 < z ^ 1 cm 

zKla1 <0>rW zX/a* zk/a2 (»)re, 

.005 

.010 

.015 

.020 

.025 

.030 

.035 

.040 

.045 

.050 

.055 

.060 

.065 

.070 

.075 

.080 

.085 

.090 

.095 

.100 

.105 

.110 

.115 

.120 

.125 

.130 

.135 

.140 

.145 
,150 
.155 
.160 
.165 
.170 
.175 
.180 
.185 
.190 
.195 
.200 
.205 
.210 
.215 
.220 
.225 
.230 
.235 
ojn 1 

.245 

.250 

.255 

.260 

.265 

.270 

.275 

.280 

.285 

.290 

.295 

.300 

.305 

.310 

.315 

.320 

.325 
,330 
.335 

+804258 -01 
+829670 -01 
+853771 -01 
♦876457 -01 
+897643 -01 
+917267 -01 
+935286 -01 
+951680 -01 
+966449 -01 
+979611 -01 
+991207 -01 
+100129 +00 
+100995 +00 
+101726 +00 
+102333 +00 
+102828 +00 
+103223 +00 
+103532 +00 
+103768 +00 
+103948 +00 
+104084 +00 
+104192 +00 
+104286 +00 
+104361 +00 
+104490 +00 
+104626 +00 
+104801 +00 
+105027 +00 
+105313 +00 
+105669 +00 
+106103 +00 
+106621 +00 
+107229 +00 
+107932 +O0 
+108733 +00 
+109634 +00 
+110636 +00 
+111739 +00 
+112942 +00 
+114244 +00 
+115641 +00 
+117130 +00 
+118706 +00 
+120366 +00 
+122103 +00 
+123912 +00 
+125786 +00 
+127719 +00 
+129705 +00 
+131736 +00 
+133805 +00 
+135905 +00 
+136029 +00 
+140169 +00 
+142320 +00 
+144474 +00 
+146624 +00 
+146764 +00 
+150688 +00 
+152990 +00 
+155064 +00 
+157104 +00 
+159106 +00 
+161066 +00 
+162978 +00 
+164839 +00 
+166646 +00 

.340 

.345 

.350 

.355 

.360 

.365 

.370 

.375 

.380 

.335 

.390 

.395 

.400 

.405 

.410 

.415 

.420 

.425 

.430 

.435 

.440 

.445 

.450 

.455 

.460 

.465 

.470 

.475 

.480 

.485 

.490 

.495 

.500 

.505 

.510 

.515 

.520 

.525 

.530 

.535 

.540 

.545 

.550 

.555 

.560 

.565 

.570 

.575 

.580 

.585 
•.590 
.595 
.600 
.605 
.610 
.615 
.620 
.625 
.630 
.635 
.640 
.645 
.650 
.655 
.660 
.665 
.670 

+168395 +00 
+170084 +00 
♦171709 +00 
+173270 +00 
+174765 +00 
+176192 +00 
♦177551 +00 
+178840 +00 
+180061 +00 
+181213 +00 
+182297 +00 
+183313 +00 
+184264 +00 
+185150 +00 
+185973 +00 
+186735 +00 
+187438 +00 
+188086 +00 
+188680 +00 
+189223 +00 
+189719 +00 
+190170 +00 
+190580 +00 
+190952 +00 
+191289 +00 
+191596 +00 
+191875 +00 
+192130 +00 
+192365 +00 
+192584 +00 
+192789 +00 
+192984 +00 
+193173 +00 
+193359 +00 
+193546 +00 
+193736 +00 
+193932 +00 
+194138 +00 
+194357 +00 
+194590 +00 
+194841 +00 
+195113 +00 
+195406 +00 
+195724 +00 
+196068 +00 
+196441 +00 
+196844 +00 
+197278 +00 
+197745 +00 
+198245 +00 
+198781 +00 
+199353 +00 
+199961 +00 
+200607 +00 
+201291 +00 
+202012 +00 
+202772 +00 
+203571 +00 
+204407 +00 
+205283 +00 
+206196 +00 
+207146 +00 
+208134 +00 
+209159 +00 
+210219 +00 
+211315 +00 
+212445 +00 

.675 

.680 

.685 

.690 

.695 

.700 

.705 

.710 

.715 

.720 

.725 

.730 

.735 

.740 

.745 

.750 

.755 

.760 

.765 

.770 

.775 

.780 

.785 

.790 

.795 

.800 

.805 

.810 

.815 

.820 

.825 

.830 

.835 

.840 

.845 

.850 

.855 

.860 

.865 

.870 

.875 

.880 

.885 

.890 

.895 
• VW 
.905 
.910 
.915 
.920 
.925 
.930 
.935 
.940 
.945 
.950 
.955 
960 

^965 
.970 
.975 
.980 
.965 
.990 
.995 

1.000 

+213609 +00 
+214806 +00 
+216035 +00 
+217294 +00 
+218583 +00 
+219900 +00 
+221245 +00 
+222616 +00 
+224012 +00 
+225432 +00 
+226874 +00 
+228337 +00 
+229820 +00 
+231322 +00 
+232840 +00 
+234375 +00 
+235924 +00 
+237486 +00 
+239060 +00 
+240644 +00 
+242238 +00 
+243839 +00 
+245447 +00 
+247060 +00 
+248678 +00 
+250298 +00 
+251919 +00 
+253541 +00 
+255162 +00 
+256781 +00 
+258397 +00 
+260009 +00 
+261615 +00 
+263215 +00 
+264807 +00 
+266391 +00 
+267965 +00 
+269529 +00 
+271082 +00 
+272623 +00 
+274151 +00 
+275664 +00 
♦277164 +00 
+278647 +00 
+280115 +00 
+281566 +00 
+282999 +00 
+284415 +00 
+285811 +00 
+287188 +00 
+288546 +00 
+289883 +00 
+291199 +00 
+292494 +00 
+293768 +00 
+295019 +00 
+296248 +00 
+297454 +00 
+298638 +00 
+299797 +00 
+300934 +00 
+302047 +00 
+303135 +00 
+304200 +00 
+305240 +00 
+306257 +00 
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Table Aid 
(0),.,, for ka = \tt and 1 s zA/a2 ^ 10 

a = 0.50 cm A = 0.25 cm 1 s z ^ 10 cm 

zA/a2 Wrr, zA/a2 <0>M zX/a2 

1.00 
1.05 
1.10 
1.15 
1.20 
1.25 
1.30 
1.35 
1.40 
1.45 
1.50 
1.55 
1.60 
1.65 
1.70 
1.75 
1.80 
1.85 
1.90 
1.95 
2.00 
2.05 
2.10 
2.15 
2.20 
2.25 
2.30 
2.35 
2.40 
2.45 
2.50 
2.55 
2.60 
2.65 
2.70 
2.75 
2.80 
2.85 
2.90 
2.95 
3.00 
3.05 
3.10 
3.15 
3.20 
3.25 
3.30 
3.35 
3.40 
3.45 
3.50 
3.55 
3.60 
3.65 
3.70 
3.75 
3.80 
3.85 
3.90 
3.95 
4.00 

+306257 +00 
+315078 +00 
+321538 +00 
+325890 +00 
+328530 +00 
+329931 +00 
+330591 +00 
+330984 +00 
+331529 +00 
+332568 +00 
+334358 +00 
+337074 +00 
+340817 +00 
+345626 +00 
+351491 +00 
+358367 +00 
+366185 +00 
+374859 +00 
+384297 +00 
+394403 +00 
+405084 +00 
+416249 +00 
+427816 +00 
+439708 +00 
+451853 +00 
+464190 +00 
+476663 +00 
+489221 +00 
+501823 +00 
+514430 +00 
+527010 +00 
+539534 +00 
+551978 +00 
+564323 +00 
+576549 +00 
+588644 +00 
+600595 +00 
+612392 +00 
+624026 +00 
+635493 +00 
+646786 +00 
+657902 +00 
+668839 +00 
+679594 +00 
+690167 +00 
+700557 +00 
+710766 +00 
+720794 +00 
+730641 +00 
+740311 +00 
+749804 +00 
+759123 +00 
+768271 +00 
♦777250 +00 
+786062 +00 
+794711 +00 
+803200 +00 
+811531 +00 
♦819707 +00 
+827733 +00 
+835609 +00 

4.05 
4.10 
4.15 
4.20 
4.25 
4.30 
4.35 
4.40 
4.45 
4.50 
4.55 
4.60 
4.65 
4.70 
4.75 
4.80 
4.85 
4.90 
4.95 
5.00 
5.05 
5.10 
5.15 
5.20 
5.25 
5.30 
5.35 
5.40 
5.45 
5.50 
5.55 
5.60 
5.65 
5.70 
5.75 
5.80 
5.85 
5.90 
5.95 
6.00 
6.05 
6.10 
6.15 
6.20 
6.25 
6.30 
6.35 
6.40 
6.45 
6.50 
6.55 
6.60 
6.65 
6.70 
6.75 
6.80 
6.85 
6.90 
6.95 
7.00 

+843341 +00 
+850930 +00 
+858380 +00 
+865694 +00 
♦872874 +00 
+879924 +00 
+886847 +00 
+893645 +00 
+900321 +00 
+906879 +00 
+913320 +00 
+919647 +00 
+925863 +00 
+931971 +00 
+937972 +00 
+943870 +00 
+949667 +00 
+955364 +00 
+960965 +00 
+966471 +00 
+971885 +00 
+977209 +00 
+982444 +00 
+987593 +00 
+992658 +00 
+997640 +00 
+100254 +01 
+100736 +01 
+101211 +01 
+101678 +01 
+102138 +01 
+102590 +01 
+103036 +01 
+103474 +01 
+103906 +01 
+104331 +01 
+104750 +01 
+105162 +01 
+105568 +01 
+105969 +01 
+106363 +01 
+106751 +01 
+107134 +01 
+107511 +01 
+107883 +01 
+108249 +01 
+108610 +01 
+108966 +01 
♦109317 +01 
+109663 +01 
+110004 +01 
+110341 +01 
+110673 +01 
+111000 +01 
+111323 +01 
+111642 +01 
+111956 +01 
+112266 +01 
+112572 +01 
+112874 +01 

7.05 
7.10 
7.15 
7.20 
7.25 
7.30 
7.35 
7.40 
7.45 
7.50 
7.55 
7.60 
7.65 
7.70 
7.75 
7.80 
7.85 
7.90 
7.95 
8.00 
8.05 
8.10 
8.15 
8.20 
8.25 
8.30 
8.35 
8.40 
8.45 
8.50 
8.55 
8.60 
8.65 
8.70 
8.75 
8.80 
8.85 
8.90 
8.95 
9.00 
9.05 
9.10 
9.15 
9.20 
9.25 
9.30 
3.35 
9.40 
9.45 
9.50 
9.55 
9.60 
9.55 
9.70 
9.75 
9.80 
9.85 
9.90 
9.95 

10.00 

+113172 +01 
+113466 +01 
♦113756 +01 
+114043 +01 
+114325 +01 
+114605 +01 
+114880 +01 
+115153 +01 
+115421 +01 
♦115687 +01 
+115949 +01 
+116208 +01 
+116464 +01 
+116716 +01 
+116966 +01 
+117213 +01 
+117456 +01 
♦117697 +01 
+117935 +01 
+11B170 +01 
1-118402 +01 
+118632 +01 
+118859 +01 
+119083 +01 
+119305 +01 
+119524 +01 
+119741 +01 
+119956 +01 
+120168 +01 
+120377 +01 
+120584 +01 
+120789 +01 
+120992 +01 
+121193 +01 
+121391 +01 
+121587 +01 
+121781 +01 
+121973 +01 
+122163 +01 
+122351 +01 
+122537 +01 
+122721 +01 
+122903 +01 
+123083 +01 
+123261 +01 
+123438 +01 
+123613 *01 
♦123785 +01 
+123957 +01 
+124126 +01 
+124294 +01 
+124460 +01 
+124624 +01 
♦124787 +01 
+124948 +01 
+125108 +01 
+125266 +01 
+125422 +01 
♦125577 +01 
+125731 +01 
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Table Aza 

ip)ret for ka = fyn and 0 < zX/a2 « 1 

a = 0.75 cm X = 0.25 cm 0.01125 «z« 2.25cm 

zA/o* (p)rrl iKla‘ (p)rel zA/a* (P)rrl 

.005 

.010 

.015 

.020 

.025 

.030 

.035 

.040 

.045 

.050 

.055 

.060 

.065 

.070 

.075 

.080 

.085 

.090 

.095 

.100 

.105 

.110 

.115 

.120 

.125 

.130 

.135 

.140 

.145 

.160 

.155 

.160 

.165 

.170 

.175 

.180 

.185 

.190 

.195 

.200 

.205 

.210 

.215 

.220 

.225 

.230 

.235 

.240 
.245 
.250 
.255 
.260 
.265 
.270 
.275 
.280 
.285 
.290 
.295 
.300 
.305 
.310 
.315 
.320 
.325 
,330 
.335 

+950631 +00 
+947740 +00 
+944694 +00 
+941607 +00 
+938593 +00 
+935757 +00 
+933187 +00 
+930951 +00 
+929094 +00 
+927632 +00 
+926560 +00 
+925846 +00 
+925440 +00 
+925277 +00 
+925281 +00 
+925372 +00 
+925470 +00 
+925500 +00 
+925393 +00 
+925097 +00 
+924567 +00 
+923779 +00 
+922719 +00 
+921391 +00 
+919811 +00 
+918006 +00 
+916014 +00 
+913880 +00 
+911653 +00 
+909386 +00 
+907129 +00 
+904934 +00 
+902844 +00 
+900898 +00 
+899130 +00 
+897562 +00 
+896209 +00 
+895078 +00 
+894166 +00 
+893464 +00 
+892955 +00 
+892617 +00 
+892422 +00 
+892340 +00 
+892339 +00 
+892384 +00 
+892444 +00 
+892487 +00 
+892484 +00 
+892408 +00 
+892237 +00 
+891952 +00 
+891540 +00 
+890990 +00 
+890296 +00 
+889458 +00 
+888478 +00 
+887362 +00 
+886119 +00 
+884763 +00 
+883307 +00 
+881768 +00 
+880165 +00 
+878515 +00 
+876839 +00 
+875155 +00 
+873483 +00 

,349 
.345 
.350 
.355 
.360 
.365 
.370 
.375 
.330 
.385 
.390 
.395 
.400 
.405 
.410 
.415 
,430 
.425 
.430 
.435 
.440 
.445 
.450 
.455 
.460 
.465 
.470 
.475 
.480 
.485 
.490 
.495 
.500 
.505 
.510 
.515 
.520 
.525 
.530 
.535 
.540 
.545 
.550 
.555 
.560 
.565 
.570 
.575 
.580 
.585 
.590 
.595 
.600 
.605 
.610 
.615 
.620 
.625 
.630 
.635 
.640 
.645 
.650 
.655 
.660 
.665 
.670 

+871840 +00 
+870243 +00 
+868708 +00 
+867248 +00 
+865876 +00 
+864601 +00 
+863431 +00 
+862371 +00 
+861425 +00 
+860594 +00 
+859878 +00 
+859274 +00 
+858778 +00 
+8581R4 +00 
+858086 +U0 
+857874 +00 
+857739 +00 
+857671 +00 
+857660 +00 
+857695 +00 
+857764 +00 
+8&7M56 +00 
+85/959 +00 
+858064 +00 
+858160 +00 
+858237 +00 
+858286 +00 
+858299 +00 
+858268 +00 
+858185 +00 
+858047 +00 
+857846 +00 
+857580 +00 
+857245 +00 
+856839 +00 
+856361 +00 
+855809 +00 
+855184 +00 
+854487 +00 
+853720 +00 
+852885 +00 
+851985 +00 
+851024 toil 
+850004 +00 
+848932 +00 
+847810 +00 
+846646 +00 
+845443 +00 
+844207 +00 
+842944 +00 
+841660 +00 
+840359 +00 
+839049 +00 
+837735 +00 
+836422 +00 
+835115 +00 
+833820 +00 
+832542 +00 
+831285 +00 
+830055 +00 
+828855 +00 
+827689 +00 
+826561 +00 
+825474 +00 
+824432 +00 
+823436 +00 
+822489 +00 

.675 

.680 

.685 

.690 

.695 

.700 

.705 

.710 

.715 

.720 

.725 

.730 

.735 

.740 

.745 

.750 

.755 

.760 

.765 

.770 

.775 

.780 

.785 

.790 

.795 

.800 

.805 

.810 

.815 

.820 

.825 

.830 

.835 

.840 

.845 

.850 

.855 

.860 

.865 

.870 

.875 

.880 

.885 

.890 

.895 
AAA 

.905 

.910 

.915 

.930 

.925 
tQ3Q 

.935 
940 

!945 
.950 
.955 
960 

.965 

.970 

.975 

.980 

.985 

.990 

.995 
1.000 

+821593 +00 
+820749 +00 
+819958 +00 
+819222 +00 
+818541 +00 
+817915 +00 
+817344 +00 
+816827 fOO 
+816364 +00 
+815955 +00 
+815597 +00 
+815289 +00 
+815030 +00 
+814819 +00 
+814652 +00 
+814528 +00 
+814444 +00 
+814399 +00 
+814390 +00 
+814414 +00 
+814468 +00 
+814550 +00 
+814657 +UU 
+814787 +00 
+814936 tuO 
+815103 +00 
+815283 +00 
+815475 +00 
+815676 +00 
+815884 +00 
+816095 +00 
+816308 +00 
+816519 +00 
♦816727 +00 
+816930 +00 
+817125 +00 
+817310 +UU 
+817484 +00 
+817644 +00 
+817788 +00 
+817916 +00 
+818026 +00 
+818116 +00 
+818184 +00 
+818230 +00 
+818253 +00 
+818251 +00 
+818224 +00 
+818171 +00 
+818090 +00 
+817983 +00 
+817847 +00 
+817682 +00 
+817489 +00 
+817267 +00 
+817015 +00 
+816734 +00 
+816423 +00 
+816083 +00 
+815714 +00 
+815316 +00 
+814889 +00 
+814433 +00 
+813949 +00 
+813437 +00 
+812898 +00 
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Table Azb 
(p)rri for ka = 6n and 1 « z\/a2 « 10 

a = 0.75 cm X = 0.25 cm 2.25 « z « 22.5 cm 

zk/a2 (p)rrl J ZX/O2 {p)rrl îX/a2 (P)rel 

1.00 
1.05 
1.10 
1.15 
1.20 
1.25 
1.30 
1.35 
1.40 
1.45 
1.50 
1.55 
1.60 
1.65 
1.70 
1.75 
1.80 
1.85 
1.90 
1.95 
2.00 
2.05 
2.10 
2.15 
2.20 
2.25 
2.30 
2.35 
2.40 
2.45 
2.50 
2.55 
2.60 
2.65 
2.70 
2.75 
2.80 
2.95 
2.90 
2.95 
3.00 
3.05 
3.10 
3.15 
3.20 
3.25 
3.30 
3.35 
3*40 
3.45 
3.50 
3.55 
3.60 
3.65 
3.70 
3.75 
3.80 
3.85 
3.90 
3.95 
4.00 

+812898 +00 
+806133 +00 
+797400 +00 
+787564 +00 
+777490 +00 
+767919 +00 
+759412 +00 
+752336 +00 
+746869 +00 
+743036 +00 
+740743 +00 
+739817 +00 
+740039 +00 
+741171 +00 
+742978 +00 
+745241 +00 
+747765 +00 
+750383 +00 
+752957 +00 
+755376 +00 
♦757554 +00 
+759428 +00 
+760952 +00 
+762096 +00 
+762844 +00 
+763188 +00 
+763131 +00 
+762680 +00 
+761846 +00 
+760647 +00 
+759099 +00 
+757224 +00 
+755040 +00 
+752569 +00 
+749832 +00 
+746850 +00 
+743643 +00 
+740230 +00 
+736629 +00 
+732859 +00 
+728936 +00 
+724875 +00 
+720693 +00 
+716402 +00 
+712015 +00 
+707545 +00 
+703003 +00 
+698400 +00 
+693744 +00 
+689045 +00 
+684310 +00 
+679549 +00 
+674766 +00 
+669970 +00 
+665165 +00 
+660358 +00 
+655552 +00 
+650752 +00 
+645963 +00 
+641189 +00 
+636431 +00 

4.05 
4.10 
4.15 
4.20 
4.25 
4.30 
4.35 
4.40 
4.45 
4.50 
4.55 
4.60 
4.65 
4.70 
4.75 
4.80 
4.85 
4.90 
4.95 
5.00 
5.05 
5.10 
5.15 
5.20 
5.25 
5.30 
5.35 
5.40 
5.45 
5.50 
5.55 
5.60 
5.65 
5.70 
5.75 
5.80 
5.85 
5.90 
5.95 
6,00 
6.05 
6.10 
6.15 
6.20 
6.25 
6.30 
6.35 
6.40 
6.45 
6.50 
6.55 
6.60 
6.65 
6.70 
6.75 
6.80 
6.85 
6.90 
6.95 
7.00 

+631695 +00 
+626981 +00 
+622294 +00 
+617634 +00 
+613005 +00 
+608407 +00 
+603843 +00 
+599313 +00 
+594820 +00 
+590364 +00 
+585946 +00 
+581567 +00 
+577228 +00 
+572929 +00 
+568671 +00 
+564454 +00 
+560279 +00 
+556146 +00 
+552054 +00 
+548005 +00 
+543998 +00 
+540033 +00 
+536110 +00 
+532230 +00 
+528391 +00 
+524594 +00 
+520838 +00 
+517124 +00 
+513451 +00 
+509819 +00 
+506228 +00 
+502677 +00 
+499165 +00 
+495693 +00 
+492261 +00 
+488867 +00 
+485511 +00 
+482194 +00 
+478914 +00 
+475671 +00 
+472466 +00 
+469296 +00 
+466163 +00 
+463065 +00 
+460002 tOO 
+456974 +00 
+453980 +00 
+451020 +00 
+448094 +00 
+445200 +00 
+442339 +00 
+439510 +00 
+436713 +00 
+433947 +00 
+431212 +00 
+428507 +00 
+425833 +00 
+423188 +00 
+420573 +00 
+417986 +00 

7.05 
7.10 
7.15 
7.20 
7.25 
7.30 
7.35 
7.40 
7.45 
7.50 
7.55 
7.60 
7.65 
7.70 
7.75 
7.80 
7.85 
7.90 
7.95 
8.00 
8.05 
8.10 
8.15 
8.20 
8.25 
8.30 
8.35 
8.40 
8.45 
8.50 
8.55 
8.80 
8.65 
8.70 
8.75 
8.80 
8.85 
8.90 
8.95 
9.00 
9.05 
9.10 
9.15 
9.20 
9.25 
9.39 
9.35 
9.40 
9.45 
9.50 
9.55 
9.60 
9.65 
9.70 
9.75 
9.80 
9.85 
9.00 
9.95 

10.00 

+415428 +00 
+412898 +00 
+410395 +00 
+407920 +00 
+405472 +00 
+403050 +00 
+400655 +00 
+398285 +00 
+395941 +00 
+393622 +00 
+391328 +00 
+389058 +00 
+386812 +00 
+384590 +00 
+382392 +00 
+380216 +00 
+378063 +00 
+375933 +00 
+373825 +00 
+371739 +00 
+369674 +00 
+367630 +00 
+365608 +00 
+363606 +00 
+361625 +00 
+359663 +00 
+357721 +00 
+355799 +00 
+353897 +00 
+352013 +00 
+35Q148 +00 
+348301 +00 
+346473 +00 
+344663 +00 
+342870 +00 
+341095 +00 
+339337 +00 
+337597 +00 
+335873 +00 
+334165 +00 
+332474 +00 
+330800 +00 
+329141 +00 
+327498 +00 
+325870 +00 
+324258 +00 
+322661 +00 
+321078 +00 
+319511 +00 
+317958 +00 
+316419 +00 
+314895 +00 
+313384 +00 
+311887 +00 
+310404 +0O 
+308934 +00 
+307478 +00 
+306035 +00 
+304604 +00 
+303186 +00 
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Table Arc 

(9)rei for ka = &iT and 0 < zk/a2 « 1 

a = 0.75 cm X = 0.25 cm 0.01125 « z « 2.25 cm 

zA/a2 <#>«( 1 zA/a2 (9),,1 zA/a2 (9),,1 

.005 

.010 

.015 

.020 

.025 

.030 

.035 

.040 

.045 

.050 

.055 

.060 

.065 

.070 

.075 

.080 

.085 

.090 

.095 

.100 

.105 

.110 

.115 

.120 

.125 

.130 

.135 

.140 

.145 

.150 

.155 

.160 

.165 

.170 

.175 

.180 

.185 

.190 

.195 

.200 

.205 

.210 

.215 

.220 

.225 

.230 

.235 

.240 

.245 

.250 

.255 

.260 

.265 

.270 

.275 

.280 

.285 

.290 

.295 

.300 

.305 

.310 

.315 

.320 

.325 

.330 

.335 

+621369 -01 
+648763 -01 
+671772 -01 
+690123 -01 
+703867 -01 
+713363 -01 
+719238 -01 
+722334 -01 
+723635 -01 
+724195 -01 
+725061 -01 
+727201 -01 
+731451 -01 
+738460 -01 
+748675 -01 
+762319 -01 
+779402 -01 
+799733 -01 
+822951 -01 
+848554 -01 
+875941 -01 
+904445 -01 
+933374 -01 
+962044 -01 
+989813 -01 
+101610 +00 
+104043 +00 
+106240 +00 
+108176 +00 
+109836 +00 
+111218 +00 
+112331 +00 
+113195 +00 
+113840 +00 
+114301 +00 
+114622 +00 
+114849 +00 
+115028 +00 
+115208 +00 
+115431 +00 
+115739 +00 
+116167 +00 
+116744 +00 
+117491 +00 
+118423 +00 
+119549 +00 
+120869 +00 
+122378 +00 
+124064 +00 
+125911 +00 
+127899 +00 
+130005 +00 
+132202 +00 
+134464 +00 
+136761 +00 
+139067 +00 
+141355 +00 
+143599 +00 
+145774 +00 
+147861 +00 
+149840 +00 
+151696 +00 
+153416 +00 
+154992 +00 
+156418 +00 
♦157692 +00 
+158813 +00 

.340 

.345 

.350 

.355 

.360 

.365 

.370 

.375 

.380 

.335 

.390 

.395 

.400 

.405 

.410 

.415 

.420 

.425 

.430 

.435 

.440 

.445 

.450 

.455 

.460 

.465 

.470 

.475 

.480 

.485 

.490 

.495 

.500 

.505 

.510 

.515 

.520 

.525 

.530 

.535 

.540 

.545 

.550 

.555 

.560 

.565 

.570 

.575 

.580 

.585 

.590 

.595 

.600 

.605 

.610 

.615 

.620 

.625 

.630 

.635 

.640 

.645 

.650 

.655 

.660 

.665 

.670 

+159788 +00 
+160621 +00 
+161322 +00 
+161903 +00 
+162378 +00 
+162760 +00 
+163067 +00 . 
+163315 +00 
+163522 +00 
+163706 +00 
+163882 +00 
+164069 +00 
+164282 +00 
+164535 +00 
+164843 +00 
+165216 +00 
+165666 +00 
+166201 +00 
+166829 +00 
+167554 +00 
+168380 +00 
+169310 +00 
+170343 +00 
+171480 +00 
♦172716 +00 
+174050 +00 
♦175475 +00 
♦176986 +00 
♦178577 +00 
+180239 +00 
+181966 +00 
+183748 +00 
+185576 +00 
+187442 +00 
+189337 +00 
+191251 +00 
+193175 +00 
+195100 +00 
+197017 +00 
+198919 +00 
+200796 +00 
+202641 +00 
+204448 +00 
+206209 +00 
+207919 +00 
+209572 +00 
+211163 +00 
+212687 +00 
+214142 +00 
+215524 +00 
+216831 +00 
+218061 +00 
+219213 +00 
+220286 +00 
+221280 +00 
+222197 +00 
+223037 +00 
+223801 +00 
+224492 +00 
+225113 +00 
+225667 +00 
+226156 +00 
+226585 +00 
+226957 +00 
+227277 +00 
+227550 +00 
♦227779 +00 

.675 

.680 

.685 

.690 

.695 

.700 

.705 

.710 

.715 

.720 

.725 

.730 

.735 

.740 

.745 

.750 

.755 

.760 

.765 

.770 

.775 

.780 

.785 

.790 

.795 

.800 

.805 

.810 

.815 

.820 

.825 

.830 

.835 

.840 

.845 

.850 

.855 

.860 

.865 

.870 

.875 

.880 

.885 

.890 

.895 
QAA • Ï7W 

.905 

.910 

.915 

.920 

.925 

.930 

.935 

.940 

.945 

.950 

.955 
960 

‘.965 
.970 
.975 
.980 
.985 
.990 
.995 

1.000 

+227971 +00 
+228129 +00 
+228258 +00 
+228365 +00 
+228453 +00 
+228528 +00 
+228595 +00 
+228658 +00 
+228722 +00 
+228792 +00 
+228873 +00 
+228968 +00 
+229081 +00 
+229216 +00 
+229377 +00 
+229567 +00 
+229789 +00 
+230046 +00 
+230340 +00 
+230674 +00 
+231050 +00 
♦231470 +00 
+231934 +00 
+232444 +00 
+233002 +00 
+233608 +00 
+234263 +00 
+234966 +00 
+235719 +00 
+236520 +00 
+237371 +00 
+238269 +00 
+239215 +00 
+240208 +00 
+241247 +00 
+242331 +00 
+243458 +00 
+244628 +00 
+245839 +00 
+247089 +00 
+248378 +00 
+249702 +00 
+251062 +00 
+252453 +00 
+253876 +00 
+255329 +00 
+256808 +00 
+258313 +00 
+259841 +00 
+261391 +00 
+262960 +00 
+264547 +00 
+266150 +00 
+267766 +00 
♦269395 +00 
♦271033 +00 
+272680 +00 
+274333 +00 
+275991 +00 
♦277651 +00 
+279313 +00 
+280974 +00 
+282633 +00 
+284287 +00 
+285937 +00 
+287579 +00 
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Table Azd 

(d)rci for ka = 6n and 1 « zk/a2 « 10 

a - 0.75 cm k = 0.25 cm 2.25 =£ z « 22.5 cm 

zK/a1 {»),« z\/a! Wr,l zkla2 <»>rW 

1.00 
1.05 
1.10 
1.15 
1.20 
1.25 
1.30 
1.35 
1.40 
1.45 
1.50 
1.55 
1.60 
1.65 
1.70 
1.75 
1.80 
1.85 
1.90 
1.95 
2,00 
2.05 
2.10 
2.15 
2.20 
2.25 
2.30 
2.35 
2.40 
2.45 
2.50 
2.55 
2.60 
2.65 
2.70 
2.75 
2.80 
2.85 
2.90 
2.95 
3.00 
3.05 
3.10 
3.15 
3.20 
3.25 
3.30 
3.35 
3.40 
3.45 
3.50 
3.55 
3.60 
3.65 
3.70 
3.75 
3.80 
3.85 
3.90 
3.95 
4.00 

+287579 +00 
+303327 +00 
+317092 +00 
+328188 +00 
+336389 +00 
+341836 +00 
+344934 +00 
+346252 +00 
+346425 +00 
+346075 +00 
+345756 +00 
+345920 +00 
+346903 +00 
+348930 +00 
+352127 +00 
+356537 +00 
+362145 +00 
+368888 +00 
+376678 +00 
+385410 +00 
+394971 +00 
+405247 +00 
+416131 +00 
+427520 +00 
+439318 +00 
+451442 +00 
+463814 +00 
+476366 +00 
+489041 +00 
+501785 +00 
+514554 +00 
♦527310 +00 
+540020 +00 
+552655 +00 
+565192 +00 
+577611 +00 
+589896 +00 
+602032 +00 
+614010 +00 
+625820 +00 
+637454 +00 
+648908 +00 
+860176 +00 
+671261 +00 
+682154 +00 
+692858 +00 
+703372 +00 
+713697 +00 
+723833 +00 
+733783 +00 
+743547 +00 
+753129 +00 
+762531 +00 
+771756 +00 
+780806 +00 
+789684 +00 
+798394 +00 
+806938 +00 
+815320 +00 
+823544 +00 
+831612 +00, 

4.05 
4.10 
4.15 
4.20 
4.25 
4.30 
4.35 
4.40 
4.45 
4.50 
4.55 
4.60 
4.65 
4.70 
4.75 
4.80 
4.85 
4.90 
4.95 
5.00 
5.05 
5.10 
5.15 
5.20 
5.25 
5.30 
5.35 
5.40 
5.45 
5.50 
5.55 
5.60 
5.65 
5.70 
5.75 
5.80 
5.85 
5.90 
5.95 
6.00 
6.05 
6.10 
6.15 
6.20 
6.25 
6.30 
6.35 
6.40 
6.45 
6.50 
6.55 
6.60 
6.65 
6.70 
6.75 
6.80 
6.85 
6.90 
6.95 
7.00 

+839527 +00 
+847294 +00 
+854915 +00 
+862393 +00 
+869732 +00 
+876935 +00 
+884005 +00 
+890945 +00 
+897757 +00 
+904446 +00 
+911014 +00 
+917463 +00 
+923796 +00 
+930017 +00 
+936128 +00 
+942130 +00 
+948028 +00 
+953823 +00 
+959518 +00 
+965115 +00 
+970616 +00 
+976023 +00 
+981340 +00 
+986567 +00 
+991707 +00 
+996762 +00 
+100173 +01 
+100662 +01 
+101144 +01 
+101617 +01 
+102083 +01 
+102541 +01 
+102992 +01 
+103436 +01 
+103873 +01 
+104303 +01 
+104727 +01 
+105144 +01 
+105555 +01 
+105959 +01 
+106358 +01 
+106750 +01 
+107137 +01 
+107518 +01 
+107893 +01 
+108263 +01 
+108628 +01 
+108987 +01 
+109341 +01 
+109691 +01 
+110035 +01 
+110374 +01 
+110709 +01 
+111039 +01 
+111365 +01 
+111686 +01 
+112002 +01 
+112315 +01 
+112623 +01 
+112927 +01 

7,05 
7.10 
7.15 
7.20 
7.25 
7.30 
7.35 
7.40 
7.45 
7.50 
7.55 
7.60 
7.65 
7.70 
7.75 
7.80 
7.85 
7.90 
7.95 
8.00 
8.05 
8.10 
8.15 
8.20 
8.25 
8.30 
8.35 
8.40 
8.45 
8.50 
8.55 
8.60 
8.65 
8.70 
8.75 
8.80 
8.85 
8.90 
8.95 
9.00 
9,05 
9.10 
9.15 
9.20 
9.25 
9.30 
3.35 
9.40 
9.45 
9.50 
9.55 
9.60 
9.95 
9.70 
9.75 
9.80 
9.85 
9.90 
9.05 

10,00 

+113227 +01 
+113523 +01 
+113816 +01 
+114104 +01 
+114389 +01 
+114670 +01 
+114947 +01 
+115221 +01 
+115492 +01 
+115759 +01 
+116022 +01 
+116283 +01 
+116540 +01 
+116794 +01 
+117045 +01 
+117293 +01 
+117538 +01 
+117780 +01 
+118019 +01 
+118255 +01 
+118489 +01 
+118719 +01 
+118947 +01 
+119173 +01 
+119395 +01 
+119616 +01 
+119833 +01 
+120048 +01 
+120261 +01 
+120472 +01 
+120680 +01 
+120885 +01 
+121089 +01 
+121290 +01 
+121489 +01 
+121686 +01 
+121680 +01 
+122073 +01 
+122263 +01 
+122452 +01 
+122638 +01 
+122823 +01 
+123005 +01 
+123186 +01 
+123365 +01 
+123542 +01 
+123717 +01 
+123890 +01 
+124062 +01 
+124231 +01 
+124399 +01 
+124566 +01 
+124730 +01 
+124893 +01 
+125055 +01 
+125215 +01 
+125373 +01 
+125530 +01 
+125685 +01 
+125839 +01 
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Table A3a 

(p)rei for ka = tin and U < zkla2 « 1 

a = 0.9 cm À = 0.225 cm 0.018 « z « 3.6 cm 

zkla* (p)rrl zX/a2 (p)rel zkla* (p)re' 

.005 

.010 

.015 

.020 

.025 

.030 

.035 

.040 

.045 

.050 

.055 

.060 

.065 

.070 

.075 

.080 

.085 

.090 

.095 

.100 

.105 

.110 

.115 

.120 

.125 

.130 

.135 

.140 

.145 

.150 

.155 

.160 

.165 

.170 

.175 

.180 

.185 

.190 

.195 

.200 

.205 

.210 

.215 

.220 

.225 

.230 

.235 
i240 
.245 
.250 
.255 
,260 
.265 
.270 
.275 
.280 
.285 
.290 
.295 
.300 
.305 
.310 
.315 
.320 
.325 
.330 
.335 

+955955 +00 
+952359 +00 
+948809 +00 
+945707 +00 
+943336 +00 
+941814 +00 
+941080 +00 
+940918 +00 
+941020 +0C 
+941053 +00 
+940723 +00 
+939828 +00 
+938283 +00 
+936128 +00 
+933507 +00 
+930636 +00 
+927763 +00 
+925125 +00 
+922909 +00 
+921230 +00 
+920116 +00 
+919515 +00 
+919305 +00 
+919321 +00 
+919378 +00 
+919304 +00 
+918953 +00 
+918229 +00 
+917086 +00 
+915533 +UU 
+913629 +00 
+911468 +00 
+909170 +00 
+906863 +00 
+904671 +00 
+902701 +00 
+901032 +00 
+899710 +00 
+898748 +00 
+898125 +00 
+897789 +00 
+897671 +00 
+897685 +00 
+897740 +00 
+897750 +00 
+897637 +00 
+897338 +00 
+896806 +00 
+896018 +00 
+894967 +00 
+893669 +00 
+892152 +00 
+890461 +00 
+888649 +00 
+886773 +00 
+884894 +00 
+883069 +00 
+881352 +00 
+879786 +00 
+878406 +00 
+877236 +00 
+876285 +00 
+875555 +00 
+875035 +00 
+874703 +00 
+874533 +«ni 
+874490 +00 

.340 

.345 

.350 

.355 

.360 

.365 

.370 

.375 

.390 

.385 

.390 

.395 

.400 

.405 

.410 

.415 

.420 

.425 

.430 

.435 

.440 

.445 

.450 

.455 

.460 

.465 

.470 

.475 

.480 

.485 

.490 

.495 

.500 

.505 

.510 

.515 

.520 

.525 

.530 

.535 

.540 

.545 

.550 

.555 

.560 

.565 

.570 

.575 

.580 

.585 

.590 

.595 

.600 

.605 

.610 

.615 

.620 

.625 

.630 

.635 

.640 

.645 

.650 

.655 

.660 

.665 

.670 

+874537 +00 
+874635 +00 
+874743 +00 
+874824 +00 
+874844 +00 
+874772 +00 
+874582 +00 
+874256 +00 
+873780 +00 
+873147 +00 
+872355 +00 
+871408 +00 
+870316 +00 
+869092 +00 
+867754 +00 
+866321 +00 
+864816 +00 
+863264 +00 
+861687 +00 
+860111 +00 
+858559 +00 
+857052 +00 
+855611 +00 
+854253 +00 
+852994 +00 
+851846 +00 
+850818 +00 
+849916 +00 
+849143 +00 
+848500 +00 
+847983 +00 
+847588 +00 
+847308 +00 
+847132 +00 
+847050 +00 
+847049 +00 
+847117 +00 
+847240 +00 
+847402 +UV 
+847590 +00 
+847790 +00 
+847988 +00 
+848170 +00 
+848325 +00 
+848441 +00 
+848508 +00 
+848517 +0u 
+848461 +00 
+848332 +00, 
+848126 +00 
+847838 +00 
+847467 +00 
+847009 +00 
+846466 +00 
+845838 +00 
+845126 +00 
+844333 +00 
+843464 +00 
+842522 +00 
+841512 +00 
+840440 +00 
+839312 +00 
+838134 +00 
+836914 +00 
+835658 +00 
+834373 +00 
+833067 +00 

.675 

.680 

.685 

.690 

.695 

.700 

.705 

.710 

.715 

.720 

.725 

.730 

.735 

.740 

.745 

.750 

.755 

.760 

.765 

.770 

.775 

.780 

.785 

.790 

.795 

.800 

.805 

.810 

.815 

.820 

.825 

.830 

.835 

.840 

.845 

.650 

.855 

.860 

.865 

.870 

.875 

.880 

.885 

.890 

.895 

.900 

.905 

.910 

.915 

.920 

.925 

.930 

.935 

.940 

.945 

.950 

.955 

.960 

.965 

.970 

.975 

.980 

.985 

.990 
.995 

1.000 

+831747 +00 
+830419 +00 
+829092 +00 
+827771 +00 
+826464 +00 
+825175 +00 
+823913 +00 
+822681 +00 
+82148* +00 
+820329 +00 
+819219 +00 
+818157 +00 
+817147 +00 
+816192 +00 
+815294 +00 
+814455 +00 
+813676 +00 
+812959 +00 
+812305 +00 
♦811712 +00 
+811181 +00 
+810712 +00 
+810303 +00 
+809953 +00 
+809660 +00 
+809423 +00 
+809239 +00 
+809107 +00 
+809022 +00 
+808984 +00 
+808988 +00 
+809032 +00 
+809113 +00 
+809228 +00 
+809372 +00 
+809544 +00 
+80974U +00 
+809956 +00 
+810189 +00 
+810437 +00 
+810695 +00 
+810961 +00 
+811232 +00 
+811505 +00 
+811777 +00 
+812045 +00 
+812306 +00 
+812559 +00 
+812801 +00 
+813029 +00 
+813242 +00 
+813437 +00 
+813612 +00 
+813767 +00 
+813898 +00 
+814005 +00 
+814087 +00 
+814141 +00 
+814168 +00 
+814166 +00 
+814134 +00 
+814072 +00 
+813978 +00 
+813853 +00 
+813696 +00 
+813506 +00 
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Table A3b 

(p)rri for ka = 8tt and 1 s zX/o2 « 10 

a = 0.9 cm X = 0.225 cm 3.6 ^ z S 36 cm 

z\la* (p)rel zX/a! <P)rrt zk/a1 (p)rrl 

1.00 
1.05 
1.10 
1.15 
1.20 
1.25 
1.30 
1.35 
1.40 
1.45 
1.50 
1.55 
1.60 
1.65 
1.70 
1.75 
1.80 
1.85 
1.90 
1.95 
2.00 
2.05 
2.10 
2.15 
2.20 
2.25 
2.30 
2.35 
2.40 
2.45 
2.50 
2.55 
2.60 
2.65 
2.70 
2.75 
2.80 
2.95 
2.90 
2.95 
3.00 
3.05 
3.10 
3.15 
3.20 
3.25 
3.30 
3.35 
3.40 
3.45 
3.50 
3.55 
3.60 
3.65 
3.70 
3.75 
3.80 
3.85 
3.90 
3.95 
4.00 

+813506 +00 
+809834 +00 
+8032Í2 +0U 
+794408 +00 
+784407 +00 
+774174 +00 
+764520 +00 
+756044 +00 
+749114 +00 
+743895 +00 
+740384 +00 
+738456 +00 
+737907 +00 
+738494 +00 
+739959 +00 
+742055 +00 
+744556 +00 
+747265 +00 
+750016 +00 
+752674 +00 
+755133 +00 
+757313 +00 
+759155 +00 
+760621 +00 
+761684 +00 
+762334 +00 
+762568 +00 
♦762390 +00 
+761813 +00 
+760850 +00 
+759519 +00 
+757842 +00 
+755838 +00 
+753529 +00 
+750938 +00 
+748086 +00 
+744994 +00 
+741683 +00 
+738172 +00 
+734479 +00 
+730623 +00 
+726620 +00 
+722486 +00 
+718236 +00 
+713883 +00 
+709440 +00 
+704919 +00 
+700331 +00 
+695686 +00 
+690993 +00 
+686261 +00 
+681499 +00 
+676713 +00 
♦671910 +00 
+667096 +00 
+662277 +00 
♦657458 +00 
+652644 +00 
+647839 +00 
+643046 +00 
+638270 +00 

4.05 
4.10 
4.15 
4.20 
4.25 
4.30 
4.35 
4.40 
4.45 
4.50 
4.55 
4.60 
4.65 
4.70 
4.75 
4.80 
4.85 
4.90 
1.95 
5.00 
5.05 
5.10 
5.15 
5.20 
5.25 
5.30 
5.35 
5.40 
5.45 
5.50 
5.55 
5.60 
5.65 
5.70 
5.75 
5.80 
5.85 
5.90 
5.95 
6.00 
6.05 
6.10 
6.15 
6.20 
6.25 
6.30 
6.35 
6.40 
6.45 
6.50 
6.55 
6.60 
6.65 
6.70 
6.75 
6.80 
6.85 
6.90 
6.95 
7,00 

+633514 +00 
+628780 +00 
+624072 +00 
+619391 +00 
+614739 +00 
+610119 +00 
+605532 +00 
+600980 +00 
+596464 +00 
*5919»§ +00 
+587544 +00 
+583142 +00 
+578779 +00 
+574457 +00 
+570177 +00 
+565937 +00 
+561739 +00 
+557584 +00 
+553470 +00 
+549399 +00 
+545370 +00 
+541384 +00 
+537440 +00 
+533539 +00 
+529679 +00 
+525862 +00 
+522087 +00 
+518353 +00 
+514661 +00 
+511010 +00 
+507400 +00 
+503830 +00 
+500301 +00 
+496811 +00 
*493361 +00 
+489950 +00 
+486578 +00 
+483244 +00 
+479948 +00 
+476689 +00 
+473468 +00 
+470283 +00 
+467135 +00 
+464022 +00 
+460945 +00 
+457902 +00 
+454894 +00 
+451921 +00 
+448981 +00 
+446074 +00 
+443200 +00 
+440358 +00 
+437549 +00 
+434771 +00 
+432024 +00 
+429307 +00 
+426621 +00 
+423965 +00 
+421338 +00 
+418741 +00 

7.05 
7.10 
7.15 
7.20 
7.25 
7.30 
7.35 
7.40 
7.45 
7.50 
7.55 
7.60 
7.65 
7.70 
7.75 
7.80 
7.85 
7.00 
7.95 
8.00 
8.05 
8.10 
8.15 
8.20 
8.25 
8.30 
8.35 
8.40 
8.45 
8.50 
8.55 
8.60 
8.65 
8.70 
8.75 
8.80 
8.85 
8.90 
8.95 
9.00 
9.05 
9.10 
9.15 
9.20 
9.25 
0,30 
9.35 
9.40 
9.45 
9.50 
9.55 
9.60 
9.65 
9.70 
9.75 
9.80 
9.85 
0.90 
9.95 

10.00 

+416172 +00 
+413631 +00 
+411118 +00 
+408633 +00 
+406175 +00 
+«03743 +00 
+401338 +00 
+398959 +00 
+396606 +00 
+394278 +0U 
+391975 +00 
+389696 +00 
+387442 +00 
+385211 +00 
+383004 +00 
+380821 +00 
+378660 +00 
+376522 +00 
+374406 +U0 
+372312 +00 
+370240 +00 
+368189 +00 
+366160 +00 
+364151 +00 
+362162 +00 
+360194 +00 
+358246 +00 
+356317 +00 
+354408 +00 
+352518 +00 
+350646 +00 
+348794 +00 
+346959 +00 
+345143 +00 
+343345 +00 
+341564 +00 
+339800 +00 
+338054 +00 
+336325 +00 
+334612 +00 
+332916 +00 
+331236 +00 
+329572 +00 
+327924 +00 
+326291 +00 
+324674 +00 
+323072 +00 
+321485 +00 
+319913 +00 
+318356 +00 
+316812 +00 
+315284 +00 
t3U7Ji 
+312268 +00 
+310780 +00 
+309306 +00 
+307846 +00 
+306398 +00 
+304964 +00 
+303542 +00 
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Table A3c 

(0)rw for ka = Sw and 0 < zA/a2 s ] 

a —0.9 cm k = 0.225 cm 0.018 « z « 3.6 cm 

zk/a2 Wrr, J *A/a! (»)„, jA/a2 (0),,/ 

.005 

.010 

.015 

.020 

.025 

.030 

.035 

.040 

.045 

.050 

.055 

.060 

.065 

.070 

.075 

.080 

.085 

.090 

.095 

.100 

.105 

.110 

.115 

.120 

.125 

.130 

.135 

.140 

.145 

.150 

.155 

.160 

.165 

.170 

.175 

.180 

.185 

.190 

.195 

.200 

.205 

.210 

.215 

.220 

.225 

.230 

.235 

.240 

.245 

.250 

.255 

.260 

.265 

.270 

.275 

.280 

.285 

.290 

.295 

.300 

.305 

.310 

.315 

.320 

.325 
,330 
.335 

+525178 -01 
+550346 -01 
+565867 -01 
+573035 -01 
+574862 -01 
♦575303 -01 
+578331 -01 
+587092 -01 
+603331 -01 
♦627179 -01 
+657291 -01 
+691237 -01 
+726040 -01 
♦758732 -01 
+786849 -01 
+808800 -01 
+824060 -01 
+833182 -01 
+837639 -01 
+839526 -01 
+841184 -01 
+844828 -01 
+852222 -01 
+864464 -01 
+881901 -01 
+904147 -01 
+930213 -01 
+958685 -01 
+987933 -01 
+101632 +00 
+104239 +00 
+106501 +00 
+108348 +00 
+109755 +00 
+110744 +00 
+111378 +00 
+111752 +00 
+111981 +00 
+112185 +00 
+112481 +00 
+112969 +00 
+113724 +00 
+114796 +00 
+116201 +u0 
+117928 +00 
+119941 +00 
+122182 +00 
+124581 +00 
+127058 +00 
+129531 +00 
+131925 +00 
+134170 +00 
+136209 +00 
+138002 +00 
+139523 +00 
+140764 +00 
+141735 +00 
+142458 +00 
+142969 +00 
+143316 +00 
+143550 +00 
+143727 +00 
+143905 +00 
+144136 +00 
+144468 +00 
+144942 +00 
+145589 +00 

.340 

.345 

.350 

.355 

.360 

.365 

.370 

.375 

.380 

.335 

.390 

.395 

.400 

.405 

.410 

.415 

.420 

.425 

.430 

.435 

.440 

.445 

.450 

.455 

.460 

.465 

.470 

.475 

.480 

.485 

.490 

.495 

.500 

.505 

.510 

.515 

.520 

.525 

.530 

.535 
,540 
.545 
.550 
.555 
.560 
.565 
.570 
.575 
.580 
.585 
.590 
.595 
.600 
.605 
.610 
.615 
.620 
.625 
.630 
.635 
.640 
.645 
.650 
.655 
.660 
.665 
.670 

+146431 +00 
+147480 +00 
+148738 +00 
+150199 +00 
+151847 +00 
+153660 +00 
+155611 +00 
+157670 +00 
+159802 +00 
+161972 +00 
+164145 +00 
+166288 +00 
+168369 +00 
+170358 +00 
+172232 +00 
+173970 +00 
+175556 +00 
+176978 +00 
+178230 +00 
♦179311 +00 
+180223 +00 
+180975 +00 
+181577 +00 
+182043 +00 
+182392 +00 
+182643 +00 
+182816 +00 
+182934 +00 
+183020 +00 
+183096 +00 
+183183 +00 
+183303 +00 
+183474 +00 
+183713 +00 
+184036 +00 
+184454 +00 
+184979 +00 
+185617 +00 
+186375 +00 
+187254 +00 
+188256 +00 
+189379 +00 
+190619 +00 
+191972 +00 
+193430 +00 
+194985 +00 
+196628 +00 
+198348 +00 
+200135 +00 
+201978 +00 
+203864 +00 
+205781 +00 
+207718 +00 
+209663 +00 
+211605 +00 
+213532 +00 
+215435 +00 
+217302 +00 
+219126 +00 
+220897 +00 
+222607 +00 
+224251 +00 
+225822 +00 
+227314 +00 
+228724 +00 
+230048 +00 
+231284 +00 

.675 

.680 

.685 

.690 

.695 

.700 

.705 

.710 

.715 

.720 

.725 

.730 

.735 

.740 

.745 

.750 

.755 

.760 

.765 

.770 

.775 

.780 

.785 

.790 

.795 

.800 

.805 

.810 

.815 

.820 

.825 

.830 

.835 

.840 

.845 

.850 

.855 

.860 

.865 

.870 

.875 

.880 

.885 

.890 

.895 
• “W 
.905 
.910 
.915 
.920 
.925 
.930 
.935 
.940 
.945 
.950 
.955 
.960 
.965 
.970 
.975 
.980 
.985 
.990 
.995 

1.000 

+232430 +00 
+233485 +00 
+234449 +00 
+235324 +00 
+236110 +00 
+236810 +00 
+237426 +00 
+237963 +00 
+238423 +00 
+238812 +00 
+239135 +00 
+239396 +00 
+239601 +00 
+239755 +00 
+239866 +00 
+239939 +00 
+239980 +00 
+239995 +00 
+239991 +00 
+239973 +00 
+239949 +00 
+239923 +00 
+239901 +00 
+239889 +00 
+239891 +00 
+239914 +00 
+239962 +00 
+240038 +00 
+240148 +00 
+240294 +00 
+240480 +00 
♦240709 +00 
+240985 +00 
+241308 +00 
+241682 +00 
+242107 +00 
+242586 +00 
+243119 +00 
+243707 +00 
+244351 +00 
+245051 +00 
+245806 +00 
+246616 +00 
+247482 +00 
+248401 +00 
+249374 +00 
+250398 +00 
+251474 +00 
+252598 +00 
+253771 +00 
+254989 +00 
+256252 +00 
♦257556 +00 
+258901 +00 
+260285 +00 
+261704 +00 
+263157 +00 
+264642 +00 
+266156 +00 
+267698 +00 
+269264 +00 
+270853 +00 
+272463 +00 
+274090 +00 
+275733 +00 
+277391 +00 
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Table A3d 

(d)rei for ka = Stt and 1 « 2\/a2 « 10 

a = 0.9 cm \ = 0.225 cm 3.6 « z 36 cm 

zk/a2 (0>rrl 1 ZW«* (9)m z\/a2 (»)r„ 

1,00 
1.05 
1.10 
1.15 
1.20 
1.25 
1.30 
1.35 
1.40 
1.45 
1.50 
1.55 
1.60 
1.65 
1.70 
1.75 
1.80 
1.85 
1.90 
1.95 
2.00 
2.05 
2.10 
2.15 
2.20 
2.25 
2.30 
2.35 
2.40 
2.45 
2.50 
2.55 
2.60 
2.65 
2.70 
2.75 
2.80 
2.85 
2.90 
2.95 
3.00 
3.05 
3.10 
3.15 
3.20 
3.25 
3.30 
3.35 
3.40 
3.45 
3.50 
3.55 
3.60 
3.65 
3.70 
3.75 
3.80 
3.85 
3.90 
3.95 
4.00 

+277391 +00 
+294251 +00 
+310358 +U0 
+324346 +00 
+335449 +00 
+343440 +00 
+348509 +00 
+351138 +00 
+351969 +00 
+351704 +00 
+351011 +00 
+350468 +00 
+350534 +00 
+351537 +00 
+353685 +00 
+357083 +00 
+361752 +00 
+367654 +00 
♦374711 +00 
+382820 +00 
+391863 +00 
+401720 +00 
+412272 +00 
+423408 +00 
+435021 +00 
+447018 +00 
+459313 +00 
+471830 +00 
▼484504 +00 
♦497276 +00 
♦510097 +00 
+522923 +00 
+535718 +00 
+548450 +00 
+561092 +00 
+573624 +00 
+586026 +00 
+598283 +00 
+610383 +00 
+622315 +00 
+634073 +00 
+645649 +00 
+657039 +00 
+668240 +00 
+679249 +00 
+690067 +00 
+700692 +00 
+711124 +00 
+721365 +00 
+731417 +00 
+741280 +00 
+750958 +00 
+760452 +00 
+769765 +00 
+778901 +00 
+787863 +00 
+796653 +00 
+805275 +00 
+813731 +00 
+822027 +00 
+830164 +00 

4.05 
4.10 
4.15 
4.20 
4.25 
4.30 
4.35 
4.40 
4.45 
4.50 
4.55 
4.60 
4.65 
4.70 
4.75 
4.80 
4.85 
4.90 
4.95 
5.00 
5,05 
5.10 
5.15 
5.20 
5.25 
5.30 
5.35 
5.40 
5.45 
5.50 
5.55 
5.60 
5.65 
5.70 
5.75 
5.80 
5.85 
5.90 
5.95 
6.00 
6.05 
6.10 
6.15 
6.20 
6.25 
6.30 
6.35 
6.40 
6.45 
6.50 
6.55 
6.60 
6.65 
6.70 
6.75 
6.80 
6.85 
6.90 
6.95 
7.00 

+838146 +00 
♦845977 +00 
+853660 +00 
+861198 +00 
+868594 +00 
+875852 +00 
+882975 +00 
+889966 +00 
+896828 +00 
+903564 +00 
+910177 +00 
+916670 +00 
+923046 +00 
+929307 +00 
+935457 +00 
+941498 +00 
+947432 +00 
+953262 +00 
+958990 +00 
+964620 +00 
+970152 +00 
+975590 +00 
+980935 +00 
+986191 +00 
+991358 +00 
+996439 +00 
+100144 +01 
+100635 +01 
+101118 +01 
+101594 +01 
+102062 +01 
+102522 +01 
+102975 +01 
+103421 +01 
+103860 +01 
+104292 +01 
+104718 +01 
+105137 +01 
+105549 +01 
+105955 +01 
+106355 +01 
+106749 +01 
+107137 +01 
+107520 +01 
+107896 +01 
+108267 +01 
+108633 +01 
+108994 +01 
+109349 +01 
+109699 +01 
+110045 +01 
+110385 +01 
+110721 +01 
+111052 +01 
+111379 +01 
+111701 +01 
+112018 +01 
♦112331 +01 
+112640 +01 
+112945 +01 

7.05 
7.10 
7.15 
7.20 
7.25 
7.30 
7.35 
7.40 
7.45 
7.50 
7.55 
7.60 
7.65 
7.70 
7.75 
7.80 
7.85 
7.90 
7.95 
8.00 
8.05 
8.10 
8.15 
8.20 
8.25 
8.30 
8.35 
8.40 
8.45 
8.50 
8.55 
8.60 
8.65 
8.70 
8.75 
8.80 
8.85 
8.90 
8.95 
9.00 
9.05 
9.10 
9.15 
9.20 
9.25 
9.30 
3.35 
9.40 
9.45 
9.50 
9.55 
9.60 
9.55 
9.70 
9.75 
9.80 
9.85 
9.90 
9.05 

10.00 

+113246 +01 
♦113543 +01 
+113836 +01 
+114125 +01 
+114411 +01 
+114692 +01 
+114970 +01 
+115245 +01 
+115516 +01 
+115783 +01 
+116048 +01 
+116309 +01 
+116566 +01 
+116821 +01 
+117072 +01 
+117321 +01 
+117566 +01 
+117808 +01 
+118048 +01 
+118285 +01 
+118518 +01 
+118749 +01 
+118978 +01 
+119204 +01 
+119427 +01 
+119647 +01 
+119865 +01 
+120081 +01 
+120294 +01 
+120504 +01 
+120713 +01 
♦120919 +01 
+121122 +01 
+121324 +01 
+121523 +01 
+121720 +01 
♦121915 +01 
+122108 +01 
+122298 +01 
+122487 +01 
+122674 +01 
+122858 +01 
+123041 +01 
+123222 +01 
+123401 +01 
+123578 +01 
+123753 +01 
+123926 +01 
+124098 +01 
+124268 +01 
+124436 +01 
+124603 +01 
:124767 til 
+124931 +01 
+125092 +01 
+125252 +01 
+125410 +01 
+125567 +01 
+125723 +01 
+125876 +01 
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Table A4 a 

(p)rei for ka = IOtt and 0 < z\/a2 « 1 

a =1.0 cm k = 0.2 cm 0.025 ^ z « 5 cm 

zkla* (p)rri zKla1 (p)rrl zA/a* 

.005 

.010 

.015 

.020 

.025 

.030 

.035 

.040 

.045 

.050 

.055 

.060 

.065 

.070 

.075 

.080 

.085 

.090 

.095 

.100 

.105 

.110 

.115 

.120 

.125 

.130 

.135 

.140 

.145 

.lift 

.155 

.160 

.165 

.170 

.175 
,180 
.185 
.190 
.195 
.200 
.205 
.210 
.215 
.220 
.225 
.230 
.235 
.240 
.245 
,250 
.255 
.260 
.265 
.270 
.275 
.280 
.285 
.290 
.295 
.300 
.305 
.310 
.315 
.320 
.325 
.330 
.335 

>959514 +00 
+955495 +00 
+953315 +00 
+950007 +00 
+950195 +00 
+950301 +00 
+949979 +00 
+945572 +00 
+945982 +00 
+942651 +00 
+939321 +00 
+936691 +00 
+935135 +00 
+934582 +00 
+934589 +00 
+934550 +00 
+933932 +00 
+932456 +00 
+930165 +00 
+927373 +00 
+924541 +00 
+922115 +00 
+920394 +00 
+919452 +00 
+919140 +00 
+919152 +00 
+919123 +00 
+918731 +00 
+917771 +00 
+916199 +00 
+914118 +00 
+911743 +00 
+909345 +00 
+907186 +00 
+905461 +00 
+904272 +00 
+903608 +00 
+903363 +00 
+903365 +00 
+903410 +00 
+903303 +00 
+902880 +00 
+902078 +00 
+900842 +00 
+899225 +00 
+897324 +00 
+895273 +00 
+893218 +00 
+891300 +00 
+889636 +00 
+888305 +00 
+887344 +00 
+886744 +00 
+886455 +00 
+886399 +00 
+886477 *00 
+886584 +00 
+886618 +00 
+886490 +00 
+886134 +00 
+885509 +00 
+884598 +00 
+883411 +00 
+881983 +00 
+880363 +00 
+878616 +00 
+876812 +00 

.340 

.345 

.350 

.355 

.360 

.365 

.370 

.375 
380 

.*385 

.390 

.395 

.400 

.405 

.410 

.415 

.420 

.425 

.430 

.435 

.440 

.445 

.450 

.455 

.460 

.465 

.470 

.475 

.480 

.485 

.490 

.495 

.500 

.505 

.510 

.515 

.520 

.525 

.530 

.535 

.540 

.545 

.550 

.555 

.560 

.565 

.570 

.575 

.580 

.585 

.590 

.595 

.500 

.605 

.610 

.615 

.620 

.625 

.630 

.635 

.640 

.645 

.650 

.655 

.660 

.665 

.670 

+875024 +00 
+873319 +00 
+871757 +00 
+870385 +00 
+869236 +00 
+868328 +00 
+867662 +00 
+867227 +00 
+866999 +00 
+866941 +00 
+867013 +00 
+867168 +00 
+867358 +00 
+867536 +00 
+867657 +00 
+867684 +00 
+867584 +00 
+867332 +00 
+866912 +00 
+866314 +00 
+865537 +00 
+864587 +00 
+863476 +00 
+862222 +00 
+860848 +00 
+859379 +00 
+857843 +00 
+856268 +00 
+854685 +00 
+853122 +00 
+851605 +00 
+850158 +00 
+848803 +00 
+847558 +00 
+846437 +00 
+845450 +00 
+844604 +00 
+843902 +00 
+843342 +00 
+842921 +00 
+842630 +00 
+842460 +00 
+842399 +00 
+842433 +00 
+842546 +00 
+842722 +00 
+842945 +00 
+843197 +00 
+843462 +00 
+843725 +00 
+843969 +00 
+844181 +00 
+844348 +00 
+844458 +00 
+844501 +00 
+844470 +00 
+844356 +00 
+84415A +00 
+843861 +00 
+843474 +00 
+842993 +00 
+842417 +00 
+841748 +00 
+840990 +00 
+840146 +00 
+839221 +00 
+838221 +00 

.675 

.680 

.685 

.690 

.695 

.700 

.705 

.710 

.715 

.720 

.725 

.730 

.735 

.740 

.745 

.750 

.755 

.760 

.765 

.770 

.775 

.780 

.785 

.790 

.795 

.800 

.805 

.810 

.815 

.820 

.825 

.830 

.835 

.840 

.845 

.850 

.855 

.860 

.865 

.870 

.875 

.880 

.885 

.890 

.895 

.900 

.905 

.910 

.915 

.920 

.925 
nqfi 

.935 
940 

Í945 
.950 
.955 
.960 
.965 
.970 
.975 
.980 
,985 
.990 
,995 

1.000 

♦837151 +00 
+836019 +00 
+834833 +00 
+833599 +00 
+832326 +00 
+831023 +00 
+829696 +00 
+828355 +00 
+827007 +00 
+825661 +00 
+824323 +00 
+823002 +00 
+821703 +00 
+820433 +00 
+819199 +00 
+818005 +00 
+816858 +00 
+815760 +00 
+814717 +00 
+813731 +00 
+812806 +00 
+811943 +00 
+811144 +00 
+810411 +00 
+809744 +00 
+809144 +00 
+808610 +00 
+808141 +00 
♦807737 +00 
+807396 +00 
+807116 +00 
+806895 +00 
+806731 +00 
+806621 +00 
+806563 +00 
+806552 +00 
+806587 +00 
+806664 +00 
+806778 +00 
+806928 +00 
+807109 +00 
+807317 +00 
+807549 +00 
+807802 +00 
+808072 +00 
+808355 +00 
+808649 +00 
+808949 +00 
+809252 +00 
+809556 +00 
+809857 +00 
+810153 +00 
+810440 +00 
+810717 +00 
+810979 +00 
+811227 +00 
+811456 +00 
+811665 +00 
+811852 +00 
+812015 +00 
+812153 +00 
+8)2264 +00 
+812347 +00 
+812401 +00 
+812424 +00 
+812416 +00 
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Table A4b 

(p)rei for ka = IOtt and 1 « zk/a2 « 10 

a =1.0 cm \ = 0.2 cm 5 s z s 50 cm 

zK/a2 (p)rel zA/a1 {p)rrl zX/a* (p)rel 

1.00 
1,05 
1.10 
1.15 
1.20 
1.25 
1.30 
1.35 
1.40 
1.45 
1.50 
1.55 
1.60 
1.65 
1.70 
1.75 
1.80 
1.85 
1.90 
1.95 
2.00 
2.05 
2.10 
2.15 
2.20 
2.25 
2.30 
2.35 
2.40 
2.45 
2.50 
2.55 
2.60 
2.65 
2.70 
2.75 
2.80 
2.35 
2.90 
2.95 
3.00 
3.05 
3.10 
3.15 
3.20 
3.25 
3.30 
3.35 
3.40 
3.45 
3.50 
3.55 
3.60 
3.65 
3.70 
3.75 
3.80 
3.85 
3.90 
3.95 
4.00 

+812416 +00 
+810502 +00 
+805281 +00 
+797351 +00 
+787692 +00 
+777359 +00 
+767287 +00 
+758201 +00 
♦750578 +00 
+744668 +00 
+740526 +00 
+738062 +00 
+737088 +00 
+737361 +00 
+738617 +00 
+740595 +00 
+743055 +00 
+745783 +00 
+748601 +00 
+751360 +00 
+753943 +00 
+756263 +00 
+758253 +00 
+759869 +00 
+761083 +00 
+761878 +00 
+762251 +00 
+762205 +00 
+761750 +00 
+760901 +00 
+759676 +00 
+758094 +00 
+756178 +00 
+753948 +00 
♦751427 +00 
+748638 +00 
+745602 +00 
+742341 +00 
+738873 +00 
+735218 +00 
+731395 +00 
+727420 +00 
+723310 +00 
+719080 +00 
+714744 +00 
+710314 +00 
+705804 +00 
+701223 +00 
+696584 +00 
+691895 +00 
+687165 +00 
+682402 +00 
+677615 +00 
+672809 +00 
+667991 +00 
+663167 +00 
+658342 +00 
+653521 +00 
+648709 +00 
+643908 +00 
+639124 +00 

4.05 
4.10 
4.15 
4.20 
4.25 
4.30 
4.35 
4.40 
4.45 
4.50 
4.55 
4.60 
4.65 
4.70 
4.75 
4.80 
4.85 
4.90 
4.95 
5.00 
5.05 
5.10 
5.15 
5.20 
5.25 
5.30 
5.35 
5.40 
5.45 
5.50 
5.55 
5.60 
5.65 
5.70 
5.75 
5.80 
5.85 
5.90 
5.95 
6.00 
6.05 
6.10 
6.15 
6.20 
6.25 
6.30 
6.35 
6.40 
6.45 
6.50 
6.55 
6.60 
6.65 
6.70 
6.75 
6.80 
6.85 
6.90 
6.95 
7,00 

+634359 +00 
+629616 +00 
+624897 +00 
+620206 +00 
+615545 +00 
+610914 +00 
+606317 +00 
+601754 +00 
+597227 +00 
♦592737 +00 
+588285 +00 
+583873 +00 
+579500 +00 
+575167 +00 
+570876 +00 
+566626 +00 
+562417 +00 
+558251 +00 
+554128 +00 
+550046 +00 
+546007 +00 
+542011 +00 
+538058 +00 
+534147 +00 
+530278 +00 
+526451 +00 
+522667 +00 
+518924 +00 
+515223 +00 
+511563 +00 
+507944 +00 
+504366 +00 
+500828 +00 
+497330 +00 
+493872 +00 
+490453 +00 
+487073 +00 
+483731 +00 
+480428 +00 
+477162 +00 
+473933 +00 
+470741 +00 
+467586 +00 
+464466 +00 
+461382 +00 
+458333 +00 
+455319 +00 
+452339 +00 
+449392 +00 
+446480 +00 
+443599 +00 
+440752 +00 
+437936 +00 
+435153 +00 
+432400 +00 
+429678 +00 
+426987 +00 
+424325 +00 
+421694 +00 
+419091 +00 

7.05 
7.10 
7.15 
7.20 
7.25 
7.30 
7.35 
7.40 
7.45 
7.50 
7.55 
7.60 
7.65 
7.70 
7.75 
7.80 
7.85 
7.90 
7.95 
8.00 
8.05 
8.10 
8.15 
8.20 
8.25 
8.30 
8.35 
8.40 
8.45 
8.50 
8.55 
8.60 
8.65 
8.70 
8.75 
8.80 
8.85 
8.90 
8.95 
9.00 
9.05 
9.10 
9.15 
9.20 
9.25 
9.30 
9.35 
9.40 
9.45 
9.50 
9.55 
9.60 
9.65 
9.70 
9.75 
9.80 
9.85 
9.90 
9.95 

10.00 

+416517 +00 
+413971 +00 
+411454 +00 
+408964 +00 
+406501 +00 
+404065 +00 
+401655 +00 
+399272 +00 
+396914 +00 
+394582 +00 
+392275 +00 
+389992 +00 
+387734 +00 
+385499 +00 
+383289 +00 
+381101 +00 
+378937 +00 
+376795 +00 
+374676 +00 
+372578 +00 
+370503 +00 
+368448 +00 
+366415 +00 
+364403 +00 
+362411 +00 
+360440 +00 
+358489 +00 
+356557 +00 
+354645 +00 
+352752 +00 
+350877 +00 
+349022 +00 
+347185 +00 
+345366 +00 
+343565 +00 
+341781 +00 
+340015 +00 
+338266 +00 
+336535 +00 
+334819 +00 
+333121 +00 
+331438 +00 
+329772 +00 
+328122 +00 
+326487 +00 
+324867 +00 
+323263 +00 
+321674 +00 
+320100 +00 
+318540 +00 
+316995 +00 
+315464 +00 
+313947 +00 
+312444 +00 
+310955 +00 
+309479 +00 
+308016 +00 
+306567 +00 
+305131 +00 
+3037U7 +00 
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Table A4c 

(d)rei for ka = IOtt and 0 < zA/a2 s 1 

a = 1.0 cm A = 0.2 cm 0.025 « z s 5 cm 

íA/o2 <«>rw [ zA/a2 <»>rrt zX/a2 <0>r,/ 

.005 

.010 

.015 

.020 

.025 

.030 

.035 

.040 

.045 

.050 

.055 

.060 

.065 

.070 

.075 

.080 

.085 

.090 

.095 

.100 

.105 

.110 

.115 

.120 

.125 

.130 

.135 

.140 

.145 

.150 

.155 

.160 

.165 

.170 

.175 

.180 

.185 

.190 

.195 

.200 

.205 

.210 

.215 

.220 

.225 

.230 

.235 

.240 

.245 

.250 

.255 

.260 

.265 

.270 

.275 

.280 

.285 

.290 

.295 

.300 

.305 

.310 

.315 

.320 

.325 

.330 

.335 

+463445 -01 
+482072 -01 
+486921 -01 
+487505 -01 
+494713 -01 
+515164 -01 
+548430 -01 
+588044 -01 
+625067 -01 
+652231 -01 
+666873 -01 
+671663 -01 
+673054 -01 
+678308 -01 
+692546 -01 
+717022 -01 
+749108 -01 
+783658 -01 
+815013 -01 
+838896 -01 
+853641 -01 
+860491 -01 
+862964 -01 
+865590 -01 
+872482 -01 
+886212 -01 
+907270 -01 
+934171 -01 
+964047 -01 
+993485 -01 
♦101937 +00 
+103955 +00 
+105324 +00 
+106106 +00 
+106478 +00 
+106690 +00 
+107003 +00 
+107641 +00 
+108750 +00 
+110379 +00 
+112483 +00 
+114941 +00 
+117580 +00 
+120210 +00 
+122650 +00 
+124757 +00 
+126440 +00 
+127671 +00 
+128478 +00 
+128946 +00 
+129195 +00 
+129364 +00 
+129594 +00 
+130010 +00 
+130707 +00 
+131745 +00 
+133143 +00 
+134882 +00 
+130911 +00 
+139154 +00 
♦141520 +00 
+143910 +00 
+146230 +00 
+148394 +00 
+150333 +00 
+151996 +00 
+153357 +00 

.340 

.345 

.350 

.355 

.360 

.365 

.370 

.375 

.380 

.335 

.390 

.395 

.400 

.405 

.410 

.415 

.420 

.425 

.430 

.435 

.440 

.445 

.450 

.455 

.460 

.465 

.470 

.475 

.480 

.485 

.490 

.495 

.500 

.505 

.510 

.515 

.520 

.525 

.530 

.535 

.540 

.545 

.550 

.555 

.560 

.565 

.570 

.575 

.580 

.585 

.590 

.595 

.600 

.605 

.610 

.615 

.620 

.625 

.630 

.635 

.640 

.645 

.650 

.655 

.660 

.665 

.670 

+154412 +00 
+155176 +00 
+155688 +00 
+155996 +00 
+156164 +00 
+156259 +00 
+156350 ‘+00 
+156503 +00 
+156775 +00 
+157215 +00 
+157860 +00 
+158731 +00 
+159839 +00 
+161181 +00 
+162743 +00 
+164500 +00 
+166423 +00 
+168472 +00 
+170607 +00 
+172786 +00 
+174965 +00 
♦177103 +00 
+179164 +00 
+181114 +00 
+182923 +00 
+184571 +00 
+186040 +00 
+187321 +00 
+188409 +00 
+189308 +00 
+190025 +00 
+190573 +00 
+190969 +00 
+191235 +00 
+191393 +00 
+191471 +00 
+191493 +00 
+191488 +00 
+191481 +O0 
+191498 +00 
♦191563 +00 
+191697 +00 
+191918 +00 
+192242 +O0 
+192683 +O0 
+193249 +00 
+193948 +00 
+194784 +00 
+195756 +00 
+196864 +00 
+198102 +00 
+199465 +00 
+200943 +00 
+202528 +00 
+204208 +00 
+205971 +00 
+207803 +00 
+209691 +00 
+211622 +00 
+213582 +00 
+215557 +00 
+217533 +00 
+219498 +00 
+221440 +00 
♦223347 +00 
+225208 +00 
+227014 +00 

.675 

.680 

.685 

.690 

.695 

.700 

.705 

.710 

.715 

.720 

.725 

.730 

.735 

.740 

.745 

.750 

.755 

.760 

.765 

.770 

.775 

.780 

.785 

.790 

.795 

.800 

.805 

.810 

.815 

.820 

.825 

.830 

.835 

.840 

.845 

.850 

.855 

.860 

.865 

.870 

.875 

.880 

.885 

.890 

.895 
QAA • sTvv 

.905 

.910 

.915 

.920 

.925 

.930 

.935 

.940 

.945 

.950 

.955 
960 

Í965 
.970 
.975 
.980 
.985 
.990 
.995 

1.000 

+228755 +00 
+230424 +00 
+232013 +00 
+233518 +00 
+234933 +00 
+236254 +00 
♦237479 +00 
+238607 +00 
+239636 +00 
+240566 +00 
+241400 +00 
+242139 +00 
+242785 +00 
+243343 +00 
+243816 +00 
+244209 +00 
+244528 +00 
+244778 +00 
+244965 +00 
+245095 +00 
+245176 +00 
♦245214 +00 
+245215 +00 
+245188 *00 
+245138 +00 
+245073 +00 
♦245000 +00 
+244924 +00 
+244852 +00 
+244791 +00 
+244746 +00 
+244722 +00 
+244725 +00 
+244760 +00 
+244830 +00 
+244940 +00 
+245094 +00 
+245295 +00 
+245545 +00 
+245847 +00 
+246204 +00 
+246616 +00 
+247086 +00 
+247614 +00 
+248201 +00 
+248848 +00 
+249554 +00 
+250319 +00 
+251143 +00 
+252025 +00 
+252964 +00 
+253958 +00 
+255008 +00 
♦256110 +00 
+257264 +00 
+258467 +00 
+259717 +00 
+261013 +00 
+262353 +00 
+263733 +00 
+265152 +00 
+266608 +00 
+268097 +00 
+269618 +00 
+271169 +00 
+272746 +00 
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Table A4d 

{d)rei for ka - lOir and 1 e zk/a2 =£ 10 

a =1.0 cm \ = 0.2 cm 5 s 2 s 50 cm 

zk/a2 zX/a2 <«>M zk/a2 (O)rel 

1.00 
1.05 
1.10 
1.15 
1.20 
1.25 
1.30 
1.35 
1.40 
1.45 
1.50 
1.55 
1.60 
1.65 
1.70 
1.75 
l.«0 
1.85 
1.90 
1.95 
2.00 
2.05 
2.10 
2.15 
2.20 
2.25 
2.30 
2.35 
2.40 
2.45 
2.50 
2.55 
2.60 
7.65 
2.70 
2.75 
2.80 
2.85 
2.90 
2.95 
3.00 
3.05 
3.10 
1.15 
3.20 
3.25 
3.30 
3.35 
3.40 
3.45 
3.50 
3.55 
3.60 
3.65 
3.70 
3.75 
3.80 
3.85 
3.90 
3.95 
4.00 

+272746 +00 
+289449 +00 
+306304 +00 
+321549 +00 
+334085 +00 
+343440 +00 
+349647 +00 
+353104 +00 
+354437 +00 
+354365 +00 
+353609 +00 
+352808 +00 
+352483 +00 
+353019 +00 
+354671 +00 
+357577 +00 
+361782 +00 
+367264 +00 
+373951 +00 
+381743 +00 
+390520 +00 
+400160 +00 
+410540 +00 
+421542 +00 
+433056 +00 
+444983 +00 
+457234 +00 
+469728 +00 
+482396 +00 
+495177 +00 
+508018 +00 
+520874 +00 
+533706 +00 
+546482 +00 
+559173 +00 
♦571756 +00 
+584213 +00 
+596526 +00 
+608682 +00 
+620672 +00 
+632487 +00 
+644119 +00 
+655566 +00 
+666822 +00 
+677887 +00 
+688757 +00 
+699434 +00 
+709917 +00 
+720208 +00 
♦730307 +00 
+740217 +00 
+749939 +00 
+759477 +00 
+768832 +00 
+778009 +00 
♦787009 +00 
+795837 +00 
+804495 +00 
+812986 +00 
+821315 +00 
+829485 +00 

4.05 
4.10 
4.15 
4.20 
4.25 
4.30 
4.35 
4.40 
4.45 
4.50 
4.55 
4.60 
4.65 
4.70 
4.75 
4.80 
4.85 
4.90 
4.95 
5.00 
5.05 
5.10 
5.15 
5.20 
5.25 
5.30 
5.35 
5.40 
5.45 
5.50 
5.55 
5.60 
5.65 
5.70 
5.75 
5.80 
5.85 
5.90 
5.95 
6.00 
6.05 
6.10 
6.15 
6.20 
6.25 
6.30 
6.35 
6.40 
6.45 
6.50 
6.55 
6.60 
6.65 
6.70 
6.75 
6.80 
6.85 
6.90 
6.95 
7.00 

+837499 +00 
+845360 +00 
+853071 +00 
+860637 +00 
+868060 +00 
+875344 +00 
+882492 +00 
+889507 +00 
+896392 +00 
+903150 +00 
+909785 +00 
+916298 +00 
+922694 +00 
+928974 +00 
+935142 +00 
+941201 +00 
+947152 +00 
+952998 +00 
+958742 +00 
+964387 +00 
+969934 +00 
+975386 +00 
+980745 +00 
+986013 +00 
+991193 +00 
+996286 +00 
+100129 +01 
+100622 +01 
+101107 +01 
+101583 +01 
+102052 +01 
+102514 +01 
+102968 +01 
+103414 +01 
+103854 +01 
♦104287 +01 
+104713 +01 
+105133 +01 
+105546 +01 
+105953 +01 
+106354 +01 
+106748 +01 
♦107137 +01 
+107520 +01 
+107897 +01 
+108269 +01 
+108636 +01 
+108997 +01 
+109353 +01 
+109703 +01 
+110049 +01 
+110390 +01 
+110726 +01 
+111058 +01 
+111385 +01 
+111707 +01 
+112025 +01 
+112339 +01 
+112648 +01 
+112954 +01 

7.05 
7.10 
7.15 
7.20 
7.25 
7.30 
7.35 
7.40 
7.45 
7.50 
7.55 
7.60 
7.65 
7.70 
7.75 
7.60 
7.85 
7.90 
7.95 
8.00 
8.05 
8.10 
8.15 
8.20 
8.25 
8.30 
8.35 
8.40 
8.45 
8.50 
8.55 
8.60 
8.65 
8.70 
8.75 
8.80 
8.85 
8.90 
8.95 
9.00 
9.05 
9.10 
9.15 
9.20 
9.25 
9.30 
3.35 
9.40 
9.45 
9.50 
9.55 
9.60 
9.55 
9.70 
9.75 
9.80 
9.85 
9.90 
9.95 

10,00 

+113255 +01 
+113552 +01 
+113845 +01 
+114135 +01 
+114421 +01 
+114703 +01 
+114981 +01 
+115256 +01 
+115527 +01 
+115795 +01 
+116059 +01 
+116321 +01 
+116579 +01 
+116833 +01 
+117085 +01 
+117334 +01 
+117579 +01 
+117822 +01 
+118061 +01 
+118298 +01 
+118532 +01 
+118763 +01 
+118992 +01 
+119218 +01 
+119441 +01 
+119662 +01 
+119880 +01 
+120095 +01 
+120309 +01 
+120519 +01 
+120728 +01 
+120934 +01 
+121138 +01 
+121339 +01 
+121539 +01 
+121736 +01 
+121931 +01 
+122124 +01 
+122314 +01 
+122503 +01 
+122690 +01 
¡122875 +01 
+123057 +01 
+123238 +01 
+123417 +01 
+123594 +01 
+123770 +01 
+123943 +01 
+124115 +01 
+124285 +0] 
+124453 +01 
+124620 +01 
+124785 +01 
+124948 +01 
+125109 +01 
+125269 +01 
+125428 +01 
+125585 +01 
+125740 +01 
+125894 +01 
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Table A5a 

(p)rei for ka = IStt and 0 < zA/a2 « 1 

a =1.2 cm A = 0.16 cm 0.045 s z ^ 9 cm 

zKla1 (p)rrl zA/a2 <P>rrt z\/a2 (p)rrl 

.005 

.010 

.015 

.020 

.025 

.030 

.035 

.040 

.045 

.050 

.055 

.060 

.065 

.070 

.075 

.080 

.085 

.090 

.095 

.100 

.105 

.110 

.115 

.120 

.125 

.130 

.135 

.140 

.145 

.160 

.155 

.160 

.165 

.170 

.175 
,180 
.185 
.190 
.195 
.200 
.205 
.210 
.215 
.220 
.225 
.230 
.235 
.240 
.245 
,250 
.255 
.260 
.265 
.270 
.275 
.280 
.285 
.290 
.295 
.300 
.305 
.310 
.315 
.320 
.325 
.330 
.335 

-01 +964998 
-01 +962688 
-01 +962568 
-01 +959824 
-01 +955576 
-01 +953983 
-01 +953840 
-01 +951437 
-01 +947554 
-01 +945572 
-01 +945470 
-01 +944260 
-01 +941013 
-01 +937998 
-01 +937013 
-01 +936936 
-01 +935585 
-01 +932646 
-01 +929816 
-01 +928561 
-01 +928476 
-01 +927961 
-01 +926031 
-01 +923210 
-01 +920848 
-01 +919792 
-01 +919704 
-01 +919490 
-01 +918267 
-01 +916004 
-01 +913439 
-01 +911479 
-01 +910570 
-01 +910470 
-01 +910476 
-01 +909891 
-01 +908407 
+00 +906220 
+00 +903875 
+00 +901959 
+00 +900826 
+00 +900467 
+00 +900551 
+00 +900599 
+00 +900188 
+00 +899100 
+00 +897371 
+00 +895254 
+00 +893113 
+00 +891296 
+00 +890038 
+00 +889402 
+00 +889280 
+00 +889445 
+00 +889613 
+00 +88952/ 
+00 +889004 
+00 +88/971 
+00 +886466 
+00 +884621 
+00 +862623 
+00 +860677 
+00 +878970 
+00 +8/7634 
+00 +876738 
+00 +876275 
+00 +876179 

.340 

.345 

.350 

.355 

.360 

.365 

.370 

.375 

.330 

.385 

.390 

.395 

.400 

.405 

.410 

.415 

.420 

.425 

.430 

.435 

.440 

.445 

.450 

.455 

.460 

.465 

.470 

.475 

.480 

.485 

.490 

.495 

.500 

.505 

.510 

.515 

.520 

.525 

.530 

.535 

.540 

.545 

.550 

.555 

.560 

.565 

.570 

.575 

.580 

.585 

.590 

.595 

.600 

.605 

.610 

.615 

.620 

.625 

.630 

.635 

.640 

.645 
,650 
.655 
.660 
.665 
.670 

+00 +876333 
+0C +876598 
+00 +876828 
+00 +87C894 
+00 +876694 
+00 +876166 
+00 +875289 
+00 +874080 
+00 +872591 
+00 +870898 
+00 +869092 
+00 +867272 
+00 +865531 
+00 +863951 
+00 +862597 
+00 +861510 
+00 +860712 
+00 +860200 
+00 +859952 
+00 +859928 
+00 +860078 
+00 +860343 
+00 +860659 
+00 +860966 
+00 +861206 
+00 +861331 
+00 +861299 
+00 +861081 
+00 +860659 
+00 +860026 
+00 +859183 
+00 +858145 
+00 +856930 
+00 +855565 
+00 +854083 
+00 +852517 
+00 +850905 
+00 +849282 
+00 +847683 
+00 +846142 
+00 +844688 
+00 +843344 
+00 +842132 
+00 +841068 
+00 +840160 
+00 +839415 
+00 +838833 
+00 +838409 
+00 +838135 
+00 +838001 
+00 +837990 
+00 +838087 
+00 +830273 
+00 +838529 
+00 +838834 
+00 +839168 
+00 +839513 
+00 +839849 
+00 +840158 
+00 +840425 
+00 +840636 
+00 +840776 
+00 *840837 
+00 +840808 
+00 +840683 
+00 +840458 
+00 +840128 

.675 

.680 

.685 

.690 

.695 

.700 

.705 

.710 

.715 

.720 

.725 

.730 

.735 

.740 

.745 

.750 

.755 

.760 

.765 

.770 

.775 

.780 

.785 

.790 

.795 

.800 

.805 

.810 

.815 

.820 

.825 

.830 

.835 

.840 

.845 

.850 

.855 

.860 

.865 

.870 

.975 

.880 

.885 

.890 

.895 
AAA 

.905 

.910 

.915 

.920 

.925 

.930 

.935 
940 

Í945 
.950 
.955 

QfiQ 

Í965 
.970 
.975 
.980 
.985 
.990 
.995 

1.000 

+839693 +00 
+839153 +00 
+838510 +00 
+837766 +00 
+836928 +00 
+835999 +00 
+834988 +00 
+833901 +00 
+832746 +00 
+831532 +00 
+830268 +00 
+828963 +00 
+827626 +00 
+826267 +00 
+824895 +00 
+823519 +00 
+822148 +00 
+820789 +00 
+819452 +00 
+818143 +00 
+816870 +00 
+815639 +00 
+814455 +00 
+813324 +00 
+812250 +00 
+811237 +00 
+810289 +00 
+809408 +00 
+808595 +00 
+807853 +00 
+807182 +00 
+806582 +00 
+806053 +00 
+805595 +00 
+805205 +00 
+804882 +00 
+804625 +00 
+804431 +00 
+804296 +00 
+804219 +00 
+804196 +00 
+804223 +00 
+804297 +00 
+804414 .+00 
+804570 +00 
+804762 +00 
+804985 *00 
+805236 +00 
+805510 +00 
+805805 +00 
+806115 +00 
+806437 +00 
+806768 +00 
+807103 +00 
+807441 +00 
+807776 +00 
+808106 +00 
+808428 +1)0 
+808739 +00 
+809036 +00 
+809318 +00 
+809580 +00 
+809821 +00 
+810040 +00 
+810233 +00 
+810400 +00 
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Table A5b 

(p)rei for ka = IStt and 1 « zk/a2 « 10 

a =1.2 cm A = 0.16 cm 9 « z « 90 cm 

zk/a2 (p)rel zkla1 (P)rrt zkla1 (P)rrl 

1.00 
1,05 
1.10 
1.15 
1.20 
1.25 
1.30 
1.35 
1.40 
1.45 
1.50 
1.55 
1.60 
1.65 
1.70 
1.75 
1.80 
1.85 
1.90 
1.95 
2.00 
2.05 
2.10 
2.15 
2.20 
2.25 
2.30 
2.35 
2.40 
2.45 
2.50 
2.55 
2.60 
2.65 
2.70 
2.75 
2.80 
2.85 
2.90 
2.95 
3.00 
3.05 
3.10 
3.15 
3.20 
3.25 
3.30 
3.35 
3.40 
3.45 
3.50 
3.55 
3.60 
3.65 
3.70 
3.75 
3.80 
3.85 
3.90 
3.95 
4.00 

+810400 +00 
+810330 +00 
+806752 +00 
♦799966 +00 
+790885 +00 
+780626 +00 
+770246 +00 
+760605 +00 
+752303 +00 
+745687 +00 
+740883 +00 
+737844 +00 
+736404 +00 
+736326 +00 
+737339 +00 
♦739172 +00 
+741569 +00 
+744300 +00 
+747172 +00 
+750023 +00 
+752726 +00 
+755182 +00 
+757318 +00 
+759084 +00 
+760447 +00 
+761389 +00 
+761902 +00 
+761989 +00 
+761659 +00 
+760925 +00 
+759807 +00 
+758322 +00 
+756494 +00 
+754344 +00 
+751896 +00 
+749171 +00 
+746192 +00 
+742980 +00 
+739557 +00 
+735941 +00 
+732151 +00 
+728206 +00 
+724120 +00 
+719910 +00 
+715591 +00 
+711175 +00 
+706676 +00 
♦702104 +00 
+697470 +00 
+692785 +00 
+688057 +00 
+683295 +00 
♦678506 +00 
♦673697 +00 
+668876 +00 
+664047 +00 
+659217 +00 
+654389 +00 
+649570 +00 
+644761 +00 
+639969 +00 

4.05 
4.10 
4.15 
4.20 
4.25 
4.30 
4.35 
4.40 
4.45 
4.50 
4.55 
4.60 
4.65 
4.70 
4.75 
4.80 
4.85 
4.90 
4.95 
5.00 
5.05 
5.10 
5.15 
5.20 
5.25 
5.30 
5.35 
5.40 
5.45 
5.50 
5.55 
5.60 
5.65 
5.70 
5.75 
5.80 
5.85 
5.90 
5.95 
6.00 
6.05 
6.10 
6.15 
6.20 
6.25 
6.30 
6.35 
6.40 
6.45 
6.50 
6.55 
6.60 
6.65 
6.70 
6.75 
6.80 
6.85 
6.90 
6.95 
7.00 

+635195 +00 
+630442 +00 
+625715 +00 
+621014 +00 
+616342 +00 
+611701 +00 
+607093 +00 
+602520 +00 
+597983 +00 
+593482 +00 
+589020 +00 
+584596 +00 
+580213 +00 
+575870 +00 
+571568 +00 
+567307 +00 
+563089 +00 
+558912 +00 
+554778 +00 
+550687 +00 
+546638 +00 
+542632 +00 
+538669 +00 
+534748 +00 
+530870 +00 
+527034 +00 
+523241 +00 
+519489 +00 
+515779 +00 
+512110 +00 
+508483 +00 
+504896 +00 
+501350 +00 
+497844 +00 
+494378 +00 
+490951 +00 
+487563 +00 
+484214 +00 
+480903 +00 
+477629 +00 
+474393 +00 
+471195 +00 
+468032 +00 
+464906 +00 
+461815 +00 
+458759 +00 
+455739 +00 
+452752 +00 
+449800 +00 
+446881 +00 
+443995 +00 
+441141 +00 
+438320 +00 
+435531 +00 
+432773 +00 
+430045 +00 
+427349 +00 
+424682 +00 
+422045 +00 
+419437 +00 

7.05 
7.10 
7.15 
7.20 
7.25 
7.30 
7.35 
7.40 
7.45 
7.50 
7.55 
7.60 
7.65 
7.70 
7.75 
7.80 
7.85 
7.90 
7.95 
8.00 
8.05 
8.10 
8.15 
8.20 
8.25 
8.30 
8.35 
8.40 
8.45 
8.50 
8.55 
8.60 
8.65 
8.70 
8.75 
8.80 
8.85 
8.90 
8.95 
9.00 
9.05 
9.10 
9.15 
9.20 
9.25 
9.30 
9.35 
9.40 
9.45 
9.50 
9.55 
9.60 
9.65 
9.70 
9.75 
9.80 
9.85 
9.90 
9.95 

10.00 

+416858 +00 
+414308 +00 
+411785 +00 
+409291 +00 
+406823 +00 
+404383 +00 
+401969 +00 
+399581 +00 
+397219 +00 
+394883 +00 
+392571 +00 
+390285 +00 
+388022 +00 
+385784 +00 
+383570 +00 
+381379 +00 
+379210 +00 
+377065 +00 
+374942 +00 
+372841 +00 
+370762 +00 
+368705 +00 
+366668 +00 
+364653 +00 
+362658 +00 
+360683 +00 
+358729 +00 
+356794 +00 
+354879 +00 
+352983 +00 
+351106 +00 
+349248 +00 
+347408 +00 
+345586 +00 
+343782 +00 
+341996 +00 
+340228 +00 
+338476 +00 
+336742 +00 
+335024 +00 
+333323 +00 
+331638 +00 
+329970 +00 
+328317 +00 
+326680 +00 
+325058 +00 
+323452 +00 
+321861 +00 
+320284 +00 
+318722 +00 
+317175 +00 
+315642 +00 
+314123 +00 
+312618 +00 
+311127 +00 
+309649 +00 
+308185 +00 
+306734 +00 
+305296 +00 
+303871 +00 
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Table Asc: 
{0)rri for ka = IStt and 0 < z\/a2 *£ 1 

a = 1.2 cm X = 0.16 cm 0.045 z ^ 9 cm 

z\la’ zA/a2 (0)rrt zX/a2 Wre, 

.005 

.010 

.015 

.020 

.025 

.030 

.035 

.040 

.045 

.050 

.055 

.060 

.065 

.070 

.075 

.080 

.085 

.090 

.095 

.100 

.105 

.110 

.115 

.120 

.125 

.130 

.135 

.140 

.145 

.150 

.155 

.160 

.165 

.170 

.175 

.180 

.185 

.190 

.195 

.200 

.205 

.210 

.215 

.220 

.225 

.230 

.235 

.240 

.245 

.250 

.255 

.260 

.265 

.270 

.275 

.280 

.285 

.290 

.295 

.300 

.305 

.310 

.315 

.320 

.325 

.330 

.335 

+367378 -01 
+370128 -01 
+399538 -01 
+447098 -01 
+466361 -01 
+470032 -01 
+499158 -01 
+542868 -01 
+564034 -01 
+567047 -01 
+585868 -01 
+625247 -01 
+656890 -01 
+665882 -01 
+670772 -01 
+693785 -01 
+730580 -01 
+759206 -01 
+769151 -01 
+772426 -01 
+787295 -01 
+817584 -01 
+850593 -01 
+871740 -01 
+878585 -01 
+881690 -01 
+893848 -01 
+919062 -01 
+950487 -01 
+976991 -01 
+991695 -01 
+996272 -01 
+998900 -01 
+100827 +00 
+102820 +00 
+105598 +00 
+108474 +00 
+110751 +00 
+112074 +00 
+112565 +00 
+112716 +00 
+113131 +00 
+114250 +00 
+116194 +00 
+118750 +00 
+121496 +00 
+123970 +00 
+125827 +00 
+126936 +00 
+127405 +00 
+127517 +00 
+127637 +00 
+128102 +00 
+129130 +00 
+130784 +00 
+132971 +00 
+135486 +00 
+138063 +00 
+140441 +00 
+142414 +00 
+143862 +00 
+144765 +00 
+145201 +00 
+145319 +00 
+145311 +00 
+145375 +00 
+145685 +00 

,340 
.345 
.350 
.355 
.360 
.365 
.370 
.375 
.380 
.335 
.390 
.395 
.400 
.405 
.410 
.415 
.420 
.425 
.430 
.435 
.440 
.445 
.450 
.455 
.460 
.465 
.470 
.475 
.480 
.485 
.490 
.495 
.500 
.505 
.510 
.515 
.520 
.525 
.530 
.535 
.540 
.545 
.550 
.555 
.560 
.565 
.570 
.575 
.580 
.585 
.590 
.595 
.600 
.605 
.610 
.615 
.620 
.625 
.630 
.635 
.640 
.645 
.650 
.655 
.660 
.665 
.670 

+146367 +00 
+147485 +00 
+149042 +00 
+150984 +00 
+153213 +00 
+155605 +00 
+158024 +00 
+160341 +00 
+162443 +00 
+164243 +00 
+165689 +00 
+166762 +00 
+167477 +00 
+167880 +00 
+168037 +00 
+168034 +00 
+167961 +00 
+167909 +00 
+167963 +00 
+168194 +00 
+168656 +00 
+169385 +00 
+170399 +00 
+171696 +00 
+173257 +00 
+175051 +00 
+177035 +00 
+179161 +00 
+181373 +00 
+183617 +00 
+185840 +00 
+187990 +00 
+190024 +00 
+191903 +00 
+193599 +00 
+195088 +00 
+196359 +00 
+197408 +00 
+198237 +00 
+198859 +00 
+199290 +00 
+199554 +00 
+199678 +00 
+199693 +00 
+199630 +00 
+199523 +00 
+199405 +00 
+199306 +00 
+199257 +00 
+199283 +00 
♦199407 +00 
+199649 +00 
+200023 +00 
+200542 +00 
+201212 +00 
+202038 +00 
♦203019 +00 
+204151 +00 
+205430 +00 
+206846 +00 
+208388 +00 
+210043 +00 
+211798 +00 
+213638 +00 
+215546 +00 
+217508 +00 
+219505 +00 

.675 

.680 

.685 

.690 

.695 

.700 

.705 

.710 

.715 

.720 

.725 

.730 

.735 

.740 

.745 

.750 

.755 

.760 

.765 

.770 

.775 

.780 

.785 

.790 

.795 

.800 

.805 

.810 

.815 

.820 

.825 

.830 

.835 

.840 

.845 

.850 

.855 

.860 

.865 

.870 

.875 

.880 

.885 

.890 

.895 
QAA • Ï7W 

.905 

.910 

.915 

.920 

.925 

.930 

.935 

.940 

.945 

.950 

.955 

1965 
.970 
.975 
.980 
.985 
.990 
.995 

1.000 

+221523 +00 
+223547 +00 
+225559 +00 
+227548 +00 
+229498 +00 
+231398 +00 
+233237 +00 
+235004 +00 
+236691 +00 
+238290 +00 
+239794 +00 
+241199 +00 
+242500 +00 
+243696 +00 
+244784 +00 
+245765 +00 
+246640 +00 
+247410 +00 
+248077 +00 
+248647 +00 
+249123 +00 
+249510 +00 
+249815 +00 
+250043 +00 
+250201 +00 
+250297 +00 
+250338 +00 
+250332 +00 
♦250286 +00 
+250208 +00 
+250106 +00 
+249987 +00 
+249859 +00 
+249729 +00 
+249605 +00 
+249493 +00 
+249399 +00 
+249329 +00 
+249289 +00 
+249285 +00 
+249320 +00 
+249399 +00 
+249526 +00 
+249705 +00 
+249938 +00 
+250228 +00 
+250576 +00 
+250986 +00 
+251457 +00 
+251991 +00 
+252588 +00 
+253249 +00 
+253973 +00 
+254760 +00 
+255610 +00 
+256520 +00 
+257490 +00 
+258519 +00 
+259605 +00 
+260745 +00 
+261939 +00 
+263183 +00 
+264476 +00 
+265815 +00 
+267199 +00 
+268623 +00 
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Table A5d 

(8)rri for ka = IStt and 1 « zk/a1 « 10 

0=1.2 cm \ = 0.16 cm 9 « z « 90 cm 

zX/o* Wr,, zX/a* (»)„! zX/o! Wrrt 

1.00 
1.05 
1.10 
1.15 
1.20 
1.25 
1.30 
1.35 
1.40 
1.45 
1.50 
1.55 
1.60 
1.65 
1.70 
1.75 
1.80 
1.85 
1.90 
1.95 
2.00 
2,05 
2.10 
2.15 
2.20 
2.25 
2.30 
2.35 
2.40 
2.45 
2.50 
2.55 
2.60 
2.65 
2.70 
2.75 
2.80 
2.85 
2.90 
2.95 
3.00 
3.05 
3.10 
3.15 
3.20 
3.25 
3.30 
3.35 
3.40 
3.45 
3.50 
3.55 
3.60 
3.65 
3.70 
3.75 
3.80 
3.85 
3.90 
3.95 
4.00 

+268623 +00 
+2B4566 +00 
+301801 +00 
+318142 +00 
+332097 +00 
+342892 +00 
+350360 +00 
+354785 +00 
+356750 +00 
+356985 +00 
+356251 +00 
+355250 +00 
+354571 +00 
+354658 +00 
+355816 +00 
+358224 +00 
+361954 +00 
+367001 +00 
+373303 +00 
♦380762 +00 
+389260 +00 
+398671 +00 
♦408867 +00 
+419726 +00 
♦431133 +00 
+442984 +00 
♦455185 +00 
+467651 +00 
+480309 +00 
+493096 +00 
+505955 +00 
+518839 +00 
+531708 +00 
+544526 +00 
+557264 +00 
+569898 +00 
+582408 +00 
+594776 +00 
+606989 +00 
+619035 +00 
+630907 +00 
+642597 +00 
+654099 +00 
+665411 +00 
+676529 +00 
+687453 +00 
+698182 +00 
+708716 +00 
+719055 +00 
+729202 +00 
+739157 +00 
+748924 +00 
+758505 +00 
+767903 +00 
♦777119 +00 
+786159 +00 
+795024 +00 
+803718 +00 
+812245 +00 
+820607 +00 
+828809 +00 

4,05 
4.10 
4.15 
4.20 
4.25 
4.30 
4.35 
4.40 
4.45 
4.50 
4.55 
4.60 
4.65 
4.70 
4.75 
4.80 
4.85 
4.90 
4.95 
5.00 
5.05 
5.10 
5.15 
5.20 
5.25 
5.30 
5.35 
5.40 
5.45 
5.50 
5.55 
5.60 
5.65 
5.70 
5.75 
5.80 
5.85 
5.90 
5.95 
6.00 
6.05 
6.10 
6.15 
6.20 
6.25 
6.30 
6.35 
6.40 
6.45 
6.50 
6.55 
6.60 
6.65 
6.70 
6.75 
6.80 
6.85 
6.00 
6.95 
7,00 

+836854 +00 
+844745 +00 
+852485 +00 
+860079 +00 
+867529 +00 
+874838 +00 
+882011 +00 
+889049 +00 
+895957 +00 
+902738 +00 
+909394 +00 
+915928 +00 
+922343 +00 
+928642 +00 
+934829 +00 
+940905 +00 
+946872 +00 
+952735 +00 
+958495 +00 
+964155 +00 
+969716 +00 
+975182 +00 
+980555 +00 
+985836 +00 
+991028 +00 
+996134 +00 
+100115 +01 
+100609 +01 
+101095 +01 
+101572 +01 
+102042 +01 
+102505 +01 
+102960 +01 
+103407 +01 
+103848 +01 
+104282 +01 
+104709 +01 
+105129 +01 
+105543 ,-01 
+105951 +01 
+106352 +01 
+106747 +01 
+107137 +01 
+107521 +0) 
+107899 +01 
+108271 +01 
+108638 +01 
+109000 +01 
+109356 +01 
+109707 +01 
+110054 +01 
+110395 +01 
+110732 +01 
+111064 +01 
+111391 +01 
+111714 +01 
+112032 +01 
+112346 +01 
+112656 +01 
+112962 +01 

7.05 
7.10 
7.15 
7.20 
7.25 
7.30 
7.35 
7.40 
7.45 
7.50 
7.55 
7.60 
7.65 
7.70 
7.75 
7.80 
7.85 
7.90 
7.95 
8.00 
8,05 
8.10 
8.15 
8.20 
8.25 
8.30 
8.35 
8.40 
8.45 
8.50 
8.55 
8.60 
8.65 
8.70 
8.75 
8.80 
8.85 
8.90 
8.95 
9.00 
9.05 
9.10 
9.15 
9.20 
9.25 
9.30 
3.35 
9.40 
9.45 
9.50 
9.55 
9.60 
9.65 
9.70 
9.75 
9.80 
9.85 
9.90 
9.05 

10,00 

+113263 +01 
+113561 +01 
+113855 +01 
+114144 +01 
+114430 +01 
+114713 +01 
+114991 +01 
+115266 +01 
+115538 +01 
+115806 +01 
+116071 +01 
+116332 +01 
+116590 +01 
+116845 +01 
+117097 +01 
+117346 +01 
+117592 +01 
+117835 +01 
+118075 +01 
+118312 +01 
+118546 +01 
+118777 +01 
+119006 +01 
+119232 +01 
+119455 +01 
+119676 +01 
+119894 +01 
+120110 +01 
+120323 +01 
+120534 +01 
+120743 +01 
+120949 +01 
+121153 +01 
+121355 +01 
+121554 +01 
+121751 +01 
+121946 +01 
♦122139 +01 
+122330 +01 
+122519 +01 
+122706 +01 
+122891 +01 
+123074 +01 
+123255 +01 
+123434 +01 
+123611 +01 
+123786 +01 
+123960 +01 
+124132 +01 
+124302 +01 
+124470 +01 
+124636 +01 
+124801 +01 
+124965 +01 
+125126 +01 
+125286 +01 
+125445 +01 
+125602 +01 
+125757 +01 
+125911 +01 
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Table A6a 
(p)rei for ka = 20ir and 0 < zA/a2.s= 1 

a = 1.5 cm \ = 0.15 cm 0.075 ^ z s 15 cm 

zK/a2 (P>rrt zA/a* (p)rel zA/a! (p)fti 

.005 

.010 

.015 

.020 

.025 

.030 

.035 

.040 

.045 

.050 

.055 

.060 

.065 

.070 

.075 

.080 

.085 

.090 

.095 

.100 

.105 

.110 

.115 

.120 

.125 

.130 

.135 

.140 

.145 

.160 

.155 

.160 

.165 

.170 

.175 

.180 

.185 

.190 

.195 

.200 

.205 

.210 

.215 

.220 

.225 

.230 

.235 

.240 

.245 

.250 

.255 
.260 
.265 
.270 
.275 
.280 
.285 
.290 
.295 
.300 
.305 
.310 
.315 
.320 
.325 
.330 
.335 

+969218 +00 
+968232 +00 
+963727 +00 
+963067 +00 
+958845 +00 
+957796 +00 
+954926 +00 
+952264 +00 
+951446 +00 
+947673 +00 
+946733 +00 
+944996 +00 
+941668 +00 
+941165 +00 
+939382 +00 
+936215 +00 
+935547 +00 
+934552 +00 
+931483 +00 
+929810 +00 
+929669 +00 
+927898 +00 
+925009 +00 
+923767 +00 
+923706 +00 
+922334 +00 
+919601 +00 
+917688 +00 
+917412 +00 
+917209 +00 
+915564 +00 
+912962 +00 
+911042 +00 
+910556 +00 
+910658 +00 
+909983 +00 
+908047 +00 
+905579 +00 
+903727 +00 
+903058 +00 
+903182 +00 
+903171 +00 
+902276 +00 
+900400 +00 
+898069 +00 
+896045 +00 
+894866 +00 
«894585 +00 
+894807 +00 
+894936 +00 
+894472 +00 
+893213 +00 
+891297 +00 
+889106 +00 
+887099 +00 
+885636 +00 
+884877 +00 
+884748 +00 
+884998 +00 
+885288 +00 
+885302 +00 
+884818 +00 
+883756 +00 
+882177 +00 
+880252 +00 
+878216 +00 
+876309 +00 

.349 

.345 

.350 

.355 

.360 

.365 

.370 

.375 

.330 

.335 

.390 

.395 

.400 

.405 

.410 

.415 

.420 

.425 

.430 

.435 

.440 

.445 

.450 

.455 

.460 

.465 

.470 

.475 

.480 

.485 

.490 

.495 

.500 

.505 

.510 

.515 

.520 

.525 

.530 

.535 

.540 

.545 

.550 

.555 

.560 
.565, 
.570 
.575 
.580 
.585 
.590 
.595 
.600 
.605 
.610 
.615 
.620 
.625 
.630 
.635 
.640 
.645 
.650 
.655 
.660 
.665 
.670 

+874732 +00 
+873610 +00 
+872983 +00 
+872804 +00 
+872958 +00 
+873290 +00 
+873628 +00 
+873817 +00 
+873732 +00 
+873292 +00 
+872468 +00 
+871276 +00 
+869773 +00 
+868049 +O0 
+866208 +00 
+864361 +00 
+862613 +00 
+861054 +00 
+859752 +00 
+858748 +00 
+858057 +00 
+857670 +00 
+857553 +00 
+857657 +00 
+857920 +00 
+858275 +00 
+858650 +00 
+858981 +00 
+859209 +00 
+859285 +00 
+859172 +00 
+858845 +00 
+858292 +00 
+857515 +00 
+856523 +00 
+855338 +00 
+853988 +00 
+852505 +00 
+850929 +00 
+849298 +00 
+847652 +00 
+846029 +00 
+844465 +O0 
+842992 +00 
+811636 +00 
+840419 +00 
+•89868 «00 
+838463 +00 
+837738 +00 
+837185 +00 
+836796 +00 
+836564 +00 
+836475 +00 
+836512 +00 
+836657 +00 
+836891 +00 
+837191 +00 
+837537 +00 
+837908 +00 
+838282 +00 
+838641 +00 
+838965 +00 
+839240 +00 
+839449 +00 
+839581 +00 
+839625 +00 
+839572 +00 

.675 

.680 

.685 

.690 

.695 

.700 

.705 

.710 

.715 

.720 

.725 

.730 

.735 

.740 

.745 

.750 

.755 

.760 

.765 

.770 

.775 

.780 

.785 

.790 

.795 

.800 

.805 

.810 

.815 

.820 

.825 

.830 

.835 

.840 

.845 

.850 

.855 

.860 

.865 

.870 

.875 

.880 

.885 

.890 

.895 
AAA • «7 W 

.905 

.910 

.915 

.920 

.925 

.930 

.935 
940 

Í945 
.950 
.955 
960 

Í965 
.970 
.975 
.980 
.965 
.990 
.995 

1.000 

+839417 +00 
+839154 +00 
+838783 +00 
+838302 +00 
+837712 +00 
+837017 +00 
+836220 +00 
+835328 +00 
+834347 +00 
+833283 +00 
+832147 +00 
+830946 +00 
+829689 +00 
+828387 +00 
+827049 +00 
+825685 +00 
+824304 +00 
+822917 +00 
+821531 +00 
+820157 +00 
+818803 +00 
+817476 +00 
+816185 +00 
+814935 +00 
+813733 +00 
+812584 +00 
+811493 +00 
+810464 +00 
+809501 +00 
+808607 +00 
+807783 +00 
+807031 +00 
+806352 +00 
+805746 +00 
+805213 +00 
+804752 +00 
+804362 +00 
+804041 +00 
+803786 +00 
+803596 +00 
+803468 +00 
+803398 +00 
+803383-+00 
+803420 +00 
+803504 +00 
+803633 +00 
+803801 +00 
+804006 +00 
+804242 +00 
+804506 +00 
+804794 +00 
+805102 +00 
+805425 «O0 
+805761 +00 
+806105 +00 
+806453 +00 
+806802 +00 
+807148 +00 
+807489 +00 
+807821 +00 
+808142 +00 
+808448 +00 
+808736 +00 
+809005 +00 
+809253 +00 
+809476 *00 
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Table A6b 

{p)rri for ka = 20ir and 1 s zX/a2 € 10 

a =1.5 cm A = 0.15 cm 15 « z « 150 cm 

zkla2 (p)rel zKIa1 (P)r'l zX/o* (p)rrl 

1.00 
1,05 
1.10 
1.15 
1.20 
1.25 
1.30 
1.35 
1.40 
1.45 
1.50 
1.55 
1.60 
1.65 
1.70 
1.75 
1.80 
1.85 
1.90 
1.95 
2.00 
2.05 
2.10 
2.15 
2.20 
2.25 
2.30 
2.35 
2.10 
2.45 
2.50 
2.55 
2.60 
2.65 
2.70 
2.75 
2.80 
2.35 
2.90 
2.95 
3.00 
3.05 
3.10 
3.15 
3.20 
3.25 
3.30 
3.35 
3.40 
3.45 
3.50 
3.55 
3.60 
3.65 
3.70 
3.75 
3.80 
3.85 
3.90 
3.95 
4.00 

4809476 400 
4810093 400 
4807104 400 
4800789 400 
4791974 400 
4781787 400 
4771330 400 
4761309 400 
4752973 400 
4746106 400 
4741062 400 
4737811 400 
4736197 400 
4735989 400 
4736905 400 
4738680 400 
4741049 400 
4743777 400 
4746665 400 
4749346 400 
4752289 400 
4754793 400 
4756980 400 
4758799 400 
4760215 400 
4761208 400 
4761771 400 
4761905 400 
4761620 400 
4760927 400 
4759846 400 
4758397 400 
4756600 400 
4754479 400 
4752056 400 
4749354 400 
4746396 400 
4743202 400 
4739794 400 
4736192 400 
4732415 400 
4728479 400 
4724403 400 
4720200 400 
4715887 400 
4711476 400 
4706980 t00 
4702412 400 
4697780 400 
4693096 tOO 
4688369 400 
4683607 r00 
4678818 f00 
4674009 +00 
4669186 +00 
4664356 <00 
4659523 +00 
4654693 <|00 
4649871 +00 
4645060 400 
4640265 400 

4.05 
4.10 
4.15 
4.20 
4.25 
4.30 
4.35 
4.40 
4.45 
4.50 
4.55 
4.60 
4.65 
4.70 
4.75 
4.80 
4.85 
4.90 
4.95 
5.00 
5.05 
5.10 
5.15 
5.20 
5.25 
5.30 
5.35 
5.40 
5.45 
5.50 
5.55 
5.60 
5.65 
5.70 
5.75 
5.80 
5.85 
5.90 
5.95 
6.00 
6.05 
6.10 
6.15 
6.20 
6.25 
6.30 
6.35 
6.40 
6.45 
6.50 
6.55 
6.60 
6.65 
6.70 
6.75 
6.80 
6.85 
6.90 
6.95 
7,00 

4635487 400 
4630732 400 
4626001 400 
4621297 400 
4616621 400 
4611977 400 
4607366 400 
4602789 400 
4598247 400 
4593743 400 
4589277 400 
4584850 400 
4580463 400 
4576116 400 
4571810 400 
4567546 400 
4563324 400 
4559144 400 
4555006 400 
4550912 400 
4546859 400 
4542850 400 
4538883 400 
4534959 400 
4531078 400 
4527239 400 
4523442 400 
4519687 400 
4515974 +00 
+512302 +00 
+508671 400 
4505082 +00 
4501533 +00 
+498024 400 
+494555 +00 
4491125 +00 
+487735 +00 
+484383 +00 
+481069 +00 
+477793 +00 
+474555 400 
+471353 400 
4468188 400 
4465060 +00 
+461967 +00 
+458909 400 
+455886 +00 
+452897 +00 
+449942 +00 
+447021 +00 
+444133 400 
+441278 400 
+438455 +00 
+435663 400 
+432903 +00 
+430174 +00 
+427475 400 
+424807 400 
+422168 +00 
+419558 +00 

7.05 
7,10 
7.15 
7,20 
7.25 
7.30 
7.35 
7,40 
7.45 
7.50 
7.55 
7.60 
7.65 
7.70 
7.75 
7.80 
7.85 
7.90 
7.95 
8.00 
8.05 
8.10 
8.15 
8.20 
8.25 
8.30 
8.35 
8.40 
8.45 
8.50 
8.55 
8.60 
8.65 
8.70 
8.75 
8.80 
8.85 
8.90 
8.95 
9.00 
9.05 
9.10 
9.15 
9.20 
9.25 
9.30 
9.35 
9.40 
9.45 
9.50 
9.55 
9.60 
9.65 
9.70 
9.75 
9.80 
9.85 
9.90 
9.95 

10.00 

+416978 400 
+414426 +00 
+411902 +00 
+409405 400 
+406936 +00 
+404494 +00 
+402079 400 
+399690 400 
+397326 +00 
+394988 +00 
+392675 400 
+390387 +00 
+388124 400 
+385884 400 
+383668 +00 
+381476 400 
4379306 +00 
■+377160 +00 
4375035 400 
<4372933 +00 
4370853 +00 
+368794 +00 
+366757 +00 
+364740 +00 
+362744 400 
4360769 +00 
4358813 400 
4356877 +00 
4354961 +00 
4353064 +00 
+351186 400 
+349327 +00 
+347486 +00 
4345663 400 
+343858 +00 
+342071 400 
4340302 +00 
4338550 +00 
4336814 +00 
+335096 400 
+333394 +00 
4331708 +00 
4330039 +00 
+328385 400 
+326747 +00 
4325125 +00 
+323518 +00 
+321926 +00 
+320349 +00 
+318786 400 
4317238 +00 
+315704 +00 
4314185 +00 
+312679 400 
+311187 +00 
4309709 +00 
+308244 +00 
4306792 +00 
4305353 +00 
+303928 400 



58 V. A. DEL GROSSO 

Table A6c: 
(O)rri for ka = 20n and 0 < zk/a2 « 1 

a =1.5 cm X = 0.15 cm 0.075 « z s 15 cm 

z\/a2 (6)rel 1 zl/a2 <0>rrl J Zi/«1 (e)rrl 

.005 

.010 

.015 

.020 

.025 

.030 

.035 

.040 

.045 

.050 

.055 

.060 

.065 

.070 

.075 

.080 

.085 

.090 

.095 

.100 

.105 

.110 

.115 

.120 

.125 

.130 

.135 

.140 

.145 

.150 

.155 

.160 

.165 

.170 
,175 
.180 
.185 
.190 
.195 
.200 
.205 
.210 
.215 
.220 
.225 
.230 
.235 
.240 
.245 
.250 
.255 
.260 
.265 
.270 
.275 
.280 
.285 
.290 
.295 
.300 
.305 
.310 
.315 
.320 
.325 
.330 
.335 

♦306829 -01 
♦346055 -01 
♦369830 -01 
♦398581 -01 
♦432509 -01 
♦446554 -01 
♦490496 -01 
♦498356 -01 
♦534536 -01 
♦559873 -01 
♦570612 -01 
♦610870 -01 
♦625756 -01 
♦639779 -01 
♦676049 -01 
♦692978 -01 
♦702550 -01 
♦731191 -01 
♦761093 -01 
♦765383 -01 
♦786241 -01 
♦820542 -01 
♦836553 -01 
♦840204 -01 
♦859867 -01 
♦892843 -01 
♦913613 -01 
+917552 -01 
♦921648 -01 
♦951047 -01 
♦982052 -01 
♦100035 +00 
♦100414 +00 
+100831 +00 
+102600 +00 
♦101518 +00 
♦108268 +00 
♦109772 +00 
♦110099 +00 
♦110273 +00 
♦111346 +00 
♦113612 +00 
♦118502 +00 
♦112076 +00 
♦120655 +00 
+121187 +00 
♦121204 +00 
+421467 +00 
♦122544 +00 
♦124566 +00 
♦127222 +00 
♦129954 +00 
♦132215 +00 
+133672 +00 
♦134306 +00 
♦134383 +00 
♦134330 +00 
♦134582 +00 
♦135445 +00 
♦137023 +00 
♦139219 +00 
♦141784 +00 
♦144396 +00 
♦146748 +00 
♦148606 +00 
♦149858 +00 
+150516 +00 

.340 

.345 

.350 

.355 

.360 

.365 

.370 

.375 

.380 

.335 

.390 

.395 

.400 

.405 

.410 

.415 

.420 

.425 

.430 

.435 

.440 

.445 

.450 

.455 

.460 

.465 

.470 

.475 

.480 

.485 

.490 

.495 

.500 

.505 

.510 

.515 

.520 

.525 

.530 

.535 

.540 

.545 

.550 

.555 

.560 

.565 

.570 

.575 

.580 

.585 

.590 

.595 

.600 

.605 

.610 

.615 

.620 

.625 

.630 

.635 

.640 

.645 

.650 

.655 

.660 

.665 

.670 

♦150708 +00 
♦150636 +00 
♦150536 +00 
+150629 +00 
+151089 +00 
♦152020 +00 
♦153445 +00 
♦155318 +00 
+157535 +00 
♦159955 +00 
♦162424 +00 
♦164789 +00 
♦166920 +00 
♦168720 +00 
♦170130 +00 
+171133 +00 
♦171751 +00 
♦172040 +00 
♦172083 +00 
+171977 +00 
♦171826 +00 
+171730 +00 
+171780 +00 
+172049 +00 
♦172588 +00 
♦173427 +00 
♦174575 +00 
♦176020 +00 
+177732 +00 
♦179668 +00 
♦181777 +00 
♦183998 +00 
♦186273 +00 
♦188540 +00 
+190744 +00 
♦192834 +00 
+194766 +00 
♦196508 +00 
♦198034 +00 
+199329 +00 
+200388 +00 
♦201215 +00 
♦201821 +00 
>202225 +00 
+202,53 +00 
+202ÍS4 +00 
H 20'All 
,20218# +0° 

+202236 +00 
+202075 +00 
+201939 +00 
♦201860 +00 
♦201865 +00 
♦201978 +00 
♦202219 +00 
♦202603 +00 
♦203141 +00 
+203840 +00 
+204702 +00 
♦205726 +00 
♦206907 +00 
♦208238 +00 
♦209708 +00 
+211305 +00 
♦213015 +00 
♦214822 +00 
♦216711 +00 

.675 

.680 

.685 

.690 

.695 

.700 

.705 

.710 

.715 

.720 

.725 

.730 

.735 

.740 

.745 

.750 

.755 

.760 

.765 

.770 

.775 

.780 

.785 

.790 

.795 

.800 

.805 

.810 

.815 

.820 

.825 

.830 

.835 

.840 

.845 

.850 

.855 

.860 

.865 

.870 

.875 

.880 

.385 

.890 

.895 
r>/y> • yvJv 

.905 

.910 

.915 

.920 

.925 

.930 

.935 

.940 

.945 

.950 

.955 

*.965 
.970 
.975 
.980 
.985 
.990 
.995' 

1.000 

♦218663 +00 
♦220662 +00 
♦222692 +00 
+224734 +00 
♦226772 +00 
♦228793 +00 
♦230780 +00 
♦232720 +00 
♦234601 +00 
♦236412 +00 
♦236143 +00 
♦239785 +00 
♦241332 +00 
♦242778 +00 
♦244118 +00 
♦245350 +00 
♦246471 +00 
♦247481 +00 
♦248380 +00 
+249171 +00 
♦249856 +00 
♦250439 +00 
♦250925 +00 
♦251317 +00 
♦251624 +00 
♦251850 +00 
♦252004 +00 
♦252092 +00 
♦252123 +00 
♦252103 +00 
♦252043 +00 
♦251948 +00 
♦251828 +00 
♦251690 +00 
♦251543 +00 
♦251393 +00 
♦251249 +00 
+251116 +00 
♦251002 +00 
♦250913 +00 
+250855 +00 
+250833 +00 
♦250852 +00 
+250916 +00 
♦251030 +00 
+251196 +00 
♦251419 +00 
♦251700 +00 
♦252041 +00 
♦252445 +00 
♦252912 +00 
♦253443 +00 
♦254040 +00 
♦254701 +00 
♦255427 +00 
+256217 +00 
+257071 +00 
♦257988 +00 
♦258965 +00 
♦260002 +00 
♦261096 +00 
♦262247 +00 
+263451 +00 
♦264706 +00 
♦266011 +00 
♦267365 +00 
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Table A6d 

(d)rei for ka = 2077 and 1 zk/a2 « 10 

a = 1.5 cm X = 0.15 cm 15 s z =£ 150 cm 

zk/a2 (0)rw 1 z\/as (8)r,l zk/a2 Wr" 

1.00 
1.05 
1.10 
1.15 
1.20 
1.25 
1.30 
1.35 
1.40 
1.45 
1.50 
1.55 
1.60 
1.65 
1.70 
1.75 
1.80 
1.85 
1.90 
1.95 
2.00 
2.05 
2.10 
2.15 
2.20 
2.25 
2.30 
2.35 
2.40 
2.45 
2.50 
2.55 
2.60 
2.65 
2.70 
2.75 
2.80 
2.85 
2.90 
2.95 
2.00 
3.05 
3.10 
3.15 
3.20 
3.25 
3.30 
3.35 
3.40 
3.45 
3.50 
3.55 
3.60 
3.65 
3.70 
3.75 
3.80 
3.85 
3.90 
3.95 
4.00 

+267363 +00 
+282869 +00 
+300128 +00 
+316801 +00 
+331243 +00 
+342560 +00 
+350500 +00 
+355301 +00 
+357521 +00 
+357892 +00 
+357189 +00 
+356134 +00 
+355339 +00 
+355272 +00 
+356258 +00 
+358489 +00 
+362049 +00 
+366939 +00 
+373101 +00 
+380439 +00 
+388836 +00 
+398163 +00 
+408291 +00 
+419097 +00 
+430465 +00 
+442287 +00 
+454469 +00 
+466924 +00 
+479578 +00 
+492366 +00 
+505231 +00 
+518124 +00 
+531005 +00 
+543838 +00 
+556592 +00 
+569244 +00 
+581773 +00 
+594160 +00 
+606393 +00 
+618459 +00 
+630351 +00 
+642061 +00 
+653583 +00 
+664914 +00 
+676052 +00 
+686994 +00 
+697741 +00 
+708292 +00 
+718649 +00 
+728813 +00 
+738785 +00 
+748567 +00 
+758163 +00 
+767575 +00 
+776806 +00 
+785859 +00 
+794738 +00 
+803445 +00 
+811984 +00 
+820358 +00 
+828571 +00 

4.05 
4.10 
4.15 
4.20 
4.25 
4.30 
4.35 
4.40 
4.45 
4.50 
4.55 
4.60 
4.65 
4.70 
4.75 
4.80 
4.85 
4.90 
4.95 
5.00 
5.05 
5.10 
5.15 
5.20 
5.25 
5.30 
5.35 
5.40 
5.45 
5.50 
5.55 
5.60 
5.65 
5.70 
5.75 
5.80 
5.85 
5.90 
5.95 
6.00 
6.05 
6.10 
6.15 
6.20 
6.25 
6.30 
6.35 
6.40 
6.45 
6.50 
6.55 
6.60 
6.65 
6.70 
6.75 
6.80 
6.85 
6.90 
6.95 
7.00 

+836627 +00 
+844528 +00 
+852279 +00 
+859882 +00 
+867342 +00 
+874660 +00 
+881842 +00 
+888889 +00 
+895805 +00 
+902593 +00 
+909256 +00 
+915797 +00 
+922219 +00 
+928526 +00 
+934718 +00 
+940800 +00 
♦946774 +00 
+952643 +00 
+958408 +00 
+964073 +00 
+969640 +00 
+975111 +00 
+980488 +00 
+985774 +00 
+990970 +00 
+996080 +00 
+100110 +01 
+100605 +01 
+101091 +01 
+101569 +01 
+102039 +01 
+102502 +01 
+102957 +01 
+103405 +01 
+103846 +01 
+104280 +01 
+104707 +01 
+105128 +01 
+105542 +01 
+105950 +01 
+106352 +01 
+106747 +01 
+107137 +01 
+107521 +01 
+107899 +01 
+108271 +01 
+108639 +01 
+109001 +01 
+109357 +01 
+109709 +01 
+110055 +01 
+110397 +01 
+110734 +01 
+111066 +01 
+111393 +01 
♦111716 +01 
+112035 +01 
+112349 +01 
+112659 +01 
+112965 +01 

7.05 
7.10 
7.15 
7.20 
7.25 
7.30 
7.35 
7.40 
7.45 
7.50 
7.55 
7.60 
7.65 
7.70 
7.75 
7.80 
7.85 
7.90 
7.95 
8.00 
8.05 
8.10 
8.15 
8.20 
8.25 
8.30 
8.35 
8.40 
8.45 
8.50 
8.55 
8.60 
8.65 
8.70 
8.75 
8.80 
8.85 
8.90 
8.95 
9.00 
9.05 
9.10 
9.15 
9.20 
9.25 
9.30 
3.35 
9.40 
9.45 
9.50 
9.55 
9.60 
9.55 
9.70 
9.75 
9.80 
9.85 
9.90 
9.Q5 

10.00 

+113266 +01 
+113564 +01 
+113858 +01 
+114148 +01 
+114434 +01 
+114716 +01 
+114995 +01 
+115270 +01 
+115542 +01 
+115810 +01 
+116075 +01 
+116336 +01 
+116595 +01 
+116850 +01 
♦117102 +01 
+117350 +01 
+117596 +01 
+117839 +01 
+118079 +01 
+118316 +01 
+118550 +01 
+118782 +01 
+119011 +01 
+119237 +01 
+119460 +01 
+119681 +01 
+119899 +01 
+120115 +01 
+120329 +01 
+120540 +01 
+120748 +01 
+120954 +01 
+121158 +01 
+121360 +01 
+121559 +01 
+121757 +01 
+121952 +01 
+122145 +01 
+122336 +01 
+122525 +01 
+122711 +01 
+122896 +01 
+123079 +01 
+123260 +01 
+123439 +01 
+123617 +01 
+123792 +01 
+123966 +01 
+124137 +01 
+124307 +01 
+124476 +01 
+124642 +01 
+124807 +01 
+124971 +01 
+125132 +01 
+125292 +01 
+125451 +01 
+125608 +01 
+125763 +01 
+125917 +01 
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Table A?a 

(p)rri for ka = 30ir and 0 < zk/a2 € 1 

a = 1.8 cm X = 0.12 cm 0.135 «27 cm 

zX/a* <,p)rrl zk/a* (p)rel zkla2 {p)rrl 

.005 

.010 

.015 

.020 

.025 

.030 

.035 

.040 

.045 

.050 

.055 

.060 

.065 

.070 

.075 

.080 

.085 

.090 

.095 

.100 

.105 

.110 

.115 

.120 

.125 

.130 

.135 

.140 

.145 

.160 

.155 

.160 

.165 

.170 

.175 

.180 

.185 

.190 

.195 

.200 

.205 

.210 

.215 

.220 

.225 

.230 

.235 

.240 

.245 
,250 
.255 
.260 
.265 
.270 
.275 
.280 
.285 
.290 
.295 
.300 
.305 
.310 
.315 
.320 
.325 
.330 
.335 

+974738 +00 
+971257 +00 
+968088 +00 
+965209 +00 
+962587 +00 
+960100 +00 
+957464 +00 
+954493 +00 
+951741 +00 
+950019 +00 
+948234 +00 
+945272 +00 
+943644 +00 
+941996 +00 
+939266 +00 
+938473 +00 
+935557 +00 
+934972 +00 
+932081 +00 
+931642 +00 
+928940 +00 
+928066 +00 
+926568 +00 
+924167 +00 
+924045 +00 
+921801 +00 
+919863 +00 
+919867 +00 
+917957 +00 
+915541 +00 
+915324 +00 
+914801 +00 
+912305 +00 
+910345 +00 
+910294 +00 
+910059 +00 
+908037 +00 
+905549 +00 
+904517 +00 
+904755 +00 
+904505 +00 
+902758 +00 
+900260 +00 
+898484 +00 
+898088 +00 
+898432 +00 
+898318 +00 
+897035 +00 
+894813 +00 
+892524 +00 
+891016 +00 
+890582 +00 
+890873 +00 
+891182 +00 
+890864 +00 
+889642 +00 
+887676 +00 
+885433 +00 
+883458 +00 
+882148 +00 
+881629 +00 
+881745 +00 
+882155 +00 
+882457 +00 
+882322 +00 
+881568 +00 
+680192 +00 

.310 
,345 
.350 
.355 
.360 
.365 
.370 
.375 
.330 
.385 
.390 
.395 
.400 
.405 
.410 
.415 
.420 
.425 
.430 
.435 
.440 
.445 
.450 
.455 
.460 
.465 
.470 
.475 
.480 
.485 
.490 
.495 
.500 
.505 
.510 
.515 
.520 
.525 
.530 
.535 
.540 
.545 
.550 
.555 
.560 
,565 
.570 
.575 
.580 
.585 
.590 
.595 
.600 
.605 
.610 
.615 
.620 
.625 
.630 
.635 
.640 
.645 
,650 
.655 
.660 
.665 
.670 

+878345 +00 
+876277 +00 
+874269 +00 
+872567 +00 
+871339 +00 
+870651 +00 
+870463 +00 
+870654 +00 
+871050 +00 
+871462 +00 
+871712 +00 
+871661 +00 
+871223 +00 
+870369 +00 
+869124 +00 
+867559 +00 
+865776 +00 
+863893 +00 
+862032 +00 
+860306 +00 
+858805 +00 
+857595 +00 
+856711 +00 
+856159 +00 
+855917 +00 
+855940 +00 
+856168 +00 
+856528 +00 
+856947 +00 
+857350 +00 
+857669 +00 
+857848 +00 
+857841 +00 
+857617 +00 
+857158 +00 
+856462 +00 
+855535 +00 
+854398 +00 
+853079 +00 
+851613 +00 
+850038 +00 
+848397 +00 
+846732 +00 
+845084 +00 
+843491 +00 
+841989 +00 
+840605 +00 
+839363 +00 
+838282 +00 
+837373 +00 
+836641 +00 
+836086 +00 
+835703 +00 
+835481 +00 
+835407 +00 
+835465 +00 
+835633 +00 
+835891 +00 
+836218 +00 
+836589 +00 
+836984 +00 
+837380 +00 
+837758 +00 
+838099 +00 
+838385 +00 
+838601 +00 
+838736 +00 

.675 

.680 

.685 

.690 

.695 

.700 

.705 

.710 

.715 

.720 

.725 

.730 

.735 

.740 

.745 

.750 

.755 

.760 

.765 

.770 

.775 

.780 

.785 

.790 

.795 

.800 

.805 

.810 

.815 

.820 
,825 
.830 
.835 
.840 
.845 
.850 
.855 
.860 
.865 
.870 
.875 
.880 
.885 
.890 
.895 
AAA 

.905 

.910 

.915 

.920 

.925 

.930 

.935 
940 

1945 
.950 
.955 
960 

Í965 
.970 
.975 
.980 
.985 
.990 
.995 

1.000 

+838778 +00 
+838720 +00 
+838554 +00 
+838278 +00 
+837889 +00 
+837387 +00 
+836774 +00 
+836054 +00 
+835231 +00 
+834312 +00 
+833302 +00 
+832212 +00 
+831049 +00 
+829822 +00 
+828542 +00 
+827219 +00 
+825862 +00 
+824482 +00 
+823089 +00 
+821692 +00 
+820302 +00 
+818926 +00 
+817574 +00 
+816253 +00 
+814970 +00 
+813733 +00 
+812548 +00 
+811419 +00 
+810351 +00 
+809349 +00 
+808415 +00 
+807552 +00 
+806761 +00 
+806045 +00 
+805403 +00 
+804835 +00 
+804341 +00 
+803920 +00 
+803570 +00 
+803290 +00 
+803075 +00 
+802925 +00 
+802836 +00 
+802804 +00 
+802826 +00 
+802898 +00 
+803017 +00 
+803177 +00 
+803376 +00 
+803609 +00 
+803871 +00 
+804160 +00 
+804469 +00 
+804796 +00 
+805137 +00 
+805487 +00 
+805843 +00 
+806201 +00 
+806557 +00 
+806909 +00 
+807253 +00 
+807585 +00 
+807904 +00 
+808206 +00 
+808488 +00 
+808750 +00 
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Table A7b 

(p)rti for ka = 30tt and 1 « zX/a8 =£ 10 

a =1.8 cm X = 0.12 cm 27 ^ z ^ 270 cm 

zA/o* <P>rrt zX/a! (p)rrl zk/a1 (p)r,l 

1.00 
1.05 
1.10 
1.15 
1.20 
1.25 
1.30 
1.35 
1.40 
1.45 
1.50 
1.55 
1.60 
1.65 
1.70 
1.75 
1.80 
1.85 
1.90 
1.95 
2.00 
2.05 
2.10 
2.15 
2.20 
2.25 
2.30 
2.35 
2.40 
?,45 
2.50 
2.55 
2.60 
2.65 
2.70 
2.75 
2.80 
2.85 
2.90 
2.95 
3.00 
3.05 
3.10 
3.15 
3.20 
3.25 
3.30 
3.35 
3.40 
3.45 
3.50 
3.55 
3.60 
3.65 
3.70 
3.75 
3.80 
3.85 
3.90 
3.95 
4.00 

+808750 +00 
+809782 +00 
+807299 +00 
+801342 +00 
+792737 +00 
+782620 +00 
+772118 +00 
+762175 +00 
+753474 +00 
+746427 +00 
+741208 +00 
+737802 +00 
+736060 +00 
+735750 +00 
+736600 +00 
+738331 +00 
+740678 +00 
+743403 +00 
+746301 +00 
+749203 +00 
+751975 +00 
+754511 +00 
+756735 +00 
+758592 +00 
+760046 +00 
+761076 +00 
+761675 +00 
+761843 +00 
+761589 +00 
+760927 +00 
+759873 +00 
+758448 +00 
+756674 +00 
+754574 +00 
+752169 +00 
+749484 +00 
+746540 +00 
+743360 +00 
+739963 +00 
+736371 +00 
+732602 +00 
+728674 +00 
+724604 +00 
+720407 +00 
+716098 +00 
+711691 +00 
+707198 +00 
+702631 +00 
+698002 +00 
+693319 +00 
+688592 +00 
+683830 +00 
+679041 +00 
♦674231 +00 
+669407 +00 
+664576 +00 
+659742 +00 
+654911 +00 
+650087 +00 
+645274 +00 
+640476 +00. 

4.05 
4.10 
4.15 
4.20 
4.25 
4.30 
4.35 
4.40 
4.45 
4.50 
4.55 
4.60 
4.65 
4.70 
4.75 
4.80 
4.85 
4.90 
4.95 
5.00 
5.05 
5.10 
5.15 
5.20 
5.25 
5.30 
5.35 
5.40 
5.45 
5.50 
5.55 
5.60 
5.65 
5.70 
5.75 
5.80 
5.85 
5.90 
5.95 
6.00 
6.05 
6.10 
6.15 
6.20 
6.25 
6.30 
6.35 
6.40 
6.45 
6.50 
6.55 
6.60 
6.65 
6.70 
6.75 
6.60 
6.85 
6.90 
6.95 
7.00 

+635697 +00 
+630939 +00 
+626205 +00 
+621499 +00 
+616821 +00 
+612174 +00 
+607560 +00 
+602981 +00 
+598437 +00 
+593930 +00 
+589461 +00 
+585031 +00 
+580641 +00 
+576292 +00 
+571984 +00 
+567717 +00 
+563492 +00 
+559310 +00 
+555169 +00 
+551072 +00 
+547017 +00 
+543005 +00 
+539036 +00 
+535110 +00 
+531226 +00 
+527385 +00 
+523585 +00 
+519828 +00 
♦516113 +00 
+512439 +00 
+508806 +00 
+505215 +00 
+501663 +00 
+498153 +00 
+494681 +00 
+491250 +00 
+487857 +00 
+484504 +00 
+481188 +00 
+477910 +00 
+474670 +00 
+471467 +00 
+468300 +00 
+465170 +00 
+462075 +00 
+459016 +00 
+455991 +00 
+453001 +00 
+450044 +00 
+447122 +00 
+444232 +00 
+441375 +00 
+438551 +00 
+435758 +00 
+432996 +00 
+430266 +00 
+427566 +00 
+424896 +00 
+422256 +00 
+419645 +00 

7.05 
7.10 
7.15 
7.20 
7.25 
7.30 
7.35 
7.40 
7.45 
7.50 
7.55 
7.60 
7.65 
7.70 
7.75 
7.80 
7.85 
7.90 
7.95 
8.00 
8.05 
8.10 
8.15 
8.20 
8.25 
8.30 
8.35 
8.40 
8.45 
8.50 
8.55 
8.60 
8.65 
8.70 
8.75 
8.80 
8.85 
8.90 
8.95 
9.00 
9.05 
9.10 
9.15 
9.20 
9.25 
9.30 
9.35 
9.40 
9.45 
9.50 
9.55 
9,60 
9.65 
9.70 
9.75 
9.80 
9.35 
9.90 
9.95 

10.00 

♦417063 +00 
+414510 +00 
+411985 +00 
+409487 +00 
+407017 +00 
+404574 +00 
+402157 +00 
+399767 +00 
+397403 +00 
+395064 +00 
+392750 +00 
♦390461 +00 
+388196 +00 
+385955 +00 
+383738 +00 
+381545 +00 
+379375 +00 
♦377227 +00 
+375102 +00 
+372999 +00 
+370918 +00 
+368859 +00 
+366820 +00 
+364803 +00 
+362806 +00 
+360830 +00 
+358873 +00 
+356937 +00 
+355020 +00 
+353122 +00 
+351243 +00 
+349383 +00 
+347542 +00 
+345718 +00 
+343913 +00 
+342125 +00 
+340355 +00 
+338602 +00 
+336866 +00 
+335147 +00 
+333445 +00 
+331758 +00 
+330088 +00 
+328434 +00 
+326796 +00 
+325173 +00 
+323565 +00 
+321973 +00 
+320395 +00 
+318832 +00 
+317283 +00 
+315749 +00 
+314229 +00 
+312723 +00 
+311230 +00 
+309751 +00 
+308286 +00 
+306834 +00 
+305395 +00 
+303969 +00 
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Table A7C 

(6)rri for ka = SOrr and 0 < zX/a2 « 1 

a = 1.8 cm X = 0.12 cm 0.135 *£ z « 27 cm 

zA/a2 Wrrt 1 zA/a2 W'rl zk/a2 

.005 

.010 

.015 

.020 

.025 

.030 

.035 

.040 

.045 

.050 

.055 

.060 

.065 

.070 

.075 

.080 
,085 
.090 
.095 
.100 
.105 
.110 
.115 
.120 
.125 
.130 
.135 
.140 
.145 
,150 
.155 
.160 
.165 
.170 
.175 
.180 
.185 
.190 
.195 
.200 
.205 
.210 
.215 
.220 
.225 
.230 
.235 
.240 
.245 
.250 
.255 
.260 
.265 
.270 
.275 
.280 
.285 
.290 
.295 
.300 
.305 
.310 
.315 
.320 
.325 
,330 
.335 

+269040 -01 
+305004 -01 
+339120 -01 
+371853 -01 
+402606 -01 
+430196 -01 
+454806 -01 
+480867 -01 
+513384 -01 
+544642 -01 
+562956 -01 
+586468 -01 
+619384 -01 
+632967 -01 
+662430 -01 
+682101 -01 
+703629 -01 
+726211 -01 
+746511 -01 
+764644 -01 
+791336 -01 
+799315 -01 
+832638 -01 
+841017 -01 
+859544 -01 
+889700 -01 
+893931 -01 
+912417 -01 
+943816 -01 
+951359 -01 
+958545 -01 
+988352 -01 
+101257 +00 
+101546 +00 
+102266 +00 
+105011 +00 
+107857 +00 
+108835 +00 
+108813 +00 
+109928 +00 
+112679 +00 
+115570 +00 
+117064 +00 
+117179 +00 
+117260 +00 
+118550 +00 
+121142 +00 
+124077 +00 
+126224 +00 
+127087 +00 
+127052 +00 
+127020 +00 
+127805 +00 
+129691 +00 
+132367 +00 
+135169 +00 
+137431 +00 
+138768 +00 
♦139200 +00 
+139085 +00 
+138953 +00 
+139288 +00 
+140379 +00 
+142252 +00 
+144705 +00 
+147395 +00 
+149944 +00 

.340 

.345 

.350 

.355 

.360 

.365 

.370 

.375 

.380 

.335 
.390 
.,395 
.400 
.405 
.410 
.415 
.420 
.425 
.430 
.435 
.440 
.445 
.450 
.455 
.460 
.465 
.470 
.475 
.480 
.485 
.490 
.495 
.500 
.505 
.510 
.515 
.520 
.525 
.530 
.535 
.540 
.545 
.550 
.555 
.560 
.565 
.570 
.575 
.580 
.585 
.590 
.595 
.600 
.605 
.610 
.615 
.620 
.625 
.630 
.635 
.640 
.645 
.650 
.655 
.660 
.665 
.670 

+152039 +00 
+153493 +00 
+154275 +00 
+154496 +00 
+154372 +00 
+154168 +00 
+154142 +00 
+154500 +00 
+155365 +00 
+156769 +00 
+158661 +00 
+160923 +00 
+163395 +00 
+165903 +00 
+168281 +00 
+170389 +00 
+172125 +00 
+173436 +00 
+174313 +00 
+174792 +00 
+174944 +00 
+174867 +00 
+174672 +00 
+174473 +00 
+174374 +00 
+174468 +00 
+174822 +00 
+175482 +00 
+176468 +00 
+177777 +00 
+179385 +00 
+181250 +00 
+183319 +00 
+185532 +00 
+187824 +00 
+190128 +00 
+192384 +00 
+194535 +00 
+196533 +00 
+198339 +00 
+199925 +00 
+201271 +00 
+202372 +00 
+203228 +00 
+203851 +00 
+204261 +00 
+204483 +00 
+204549 +00 
+204494 +00 
+204355 +00 
+204168 +00 
+203973 +00 
+203804 +00 
+203693 +00 
+203670 +00 
+203760 +00 
+203983 +00 
+204356 +00 
+204888 +00 
+205587 +00 
+206456 +00 
+207492 +00 
+208689 +00 
+210041 +00 
+211534 +00 
+213157 +00 
+214893 +00 

.675 

.680 

.685 

.690 

.695 

.700 

.705 

.710 

.715 

.720 

.725 

.730 

.735 

.740 

.745 

.750 

.755 

.760 

.765 

.770 

.775 

.780 

.785 

.790 

.795 

.800 

.805 

.810 

.815 

.820 

.825 

.830 

.835 

.840 

.845 

.850 

.855 

.860 

.865 

.870 

.875 

.880 

.885 

.890 

.895 

.905 

.910 

.915 

.920 

.925 

.930 

.935 

.940 

.945 

.950 

.955 
960 

!965 
.870 
.975 
.980 
.985 
.990 
.995 

1.000 

+216728 +00 
+218642 +00 
+220619 +00 
+222641 +00 
+224689 +00 
+226747 +00 
+226797 +00 
+230824 +00 
+232814 +00 
+234752 +00 
+236625 +00 
+238424 +00 
+240137 +00 
+241758 +00 
+243278 +00 
+244693 +00 
+245999 +00 
+247192 +00 
+248272 +00 
+249239 +00 
+250093 +00 
+250837 +00 
+251474 +00 
+252008 +00 
+252445 +00 
♦252790 +00 
+253050 +00 
+253231 +00 
+253341 +00 
+253389 +00 
+253381 +00 
+253326 +00 
+253234 +00 
+253111 +00 
+252966 +00 
+252808 +00 
+252643 +00 
+252481 +00 
+252328 +00 
+252191 +00 
+252076 +00 
+251991 +00 
+251940 +00 
+251928 +00 
+251962 +00 
+252044 +00 
+252178 +00 
+252368 +00 
+252617 +00 
+252927 +00 
+253299 +00 
+253736 +00 
+254238 +00 
+254806 +00 
+255440 +00 
+256140 +00 
+256905 +00 
+257735 +00 
+258629 +00 
+259586 +00 
+260603 +00 
+261680 +00 
+262814 +00 
+264004 +00 
+265246 +00 
+266539 +00 
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Table A7D 

(O)rei for ka = 30ir and 1 == zK/a1 « 10 

o =1.8 cm X = 0.12 cm 27 ^ 2 « 270 cm 

zA/a2 («)rr, zA/a2 (»)„, zX/a2 («)r„ 

1.00 
1,05 
1.10 
1.15 
1.20 
1.25 
1.30 
1.35 
1.40 
1.45 
1.50 
1.55 
1.60 
1.65 
1.70 
1.75 
1.80 
1.85 
1.90 
1.95 
2.00 
2.05 
2.10 
2.15 
2.20 
2.25 
2.30 
2.35 
2.40 
2.45 
2.50 
2.55 
2.60 
2.65 
2.70 
2.75 
2.80 
2.85 
2.90 
2.95 
2.00 
3.05 
3.10 
3.15 
3,20 
3.25 
3.30 
3.35 
3.40 
3.45 
3.50 
3.55 
3.60 
3.65 
3.70 
3.75 
3.80 
3.85 
3.90 
3.95 
4.00 

+266539 +00 
+281673 +00 
+298909 +00 
+315798 +00 
+330583 +00 
+342276 +00 
+350564 +00 
+355643 +00 
+358058 +00 
+358536 +00 
+357862 +00 
+356773 +00 
♦355899 +00 
+355724 +00 
+356587 +00 
+358691 +00 
+362128 +00 
+366905 +00 
+372965 +00 
+380216 +00 
+388538 +00 
+397804 +00 
+407883 +00 
+418651 +00 
+429989 +00 
+441790 +00 
+453958 +00 
+466405 +00 
+479056 +00 
+491844 +00 
+504713 +00 
+517613 +00 
+530503 +00 
+543346 +00 
+556112 +00 
+568776 +00 
+581318 +00 
♦593719 +00 
+605966 +00 
+618047 +00 
+629953 +00 
+641677 +00 
+653213 +00 
+664558 +00 
+675710 +00 
+686665 +00 
+697425 +00 
♦707990 +00 
♦718359 +00 
+728534 +00 
+738518 +00 
+748312 +00 
+757919 +00 
+767341 +00 
+776582 +00 
+785645 +00 
+794533 +00 
+803249 +00 
+811797 +00 
+820179 +00 
+828401 +00 

4.05 
4.10 
4.15 
4.20 
4.25 
4.30 
4.35 
4.40 
4.45 
4.50 
4.55 
4.60 
4.65 
4.70 
4.75 
4.80 
4.85 
4.90 
4.95 
5,00 
5.05 
5.10 
5.15 
5.20 
5.25 
5.30 
5.35 
5.40 
5.45 
5.50 
5.55 
5.60 
5.65 
5.70 
5.75 
5.80 
5.85 
5.90 
5.95 
6.00 
6.05 
6.10 
6.15 
6.20 
6.25 
6.30 
6.35 
6.40 
6.45 
6.50 
6.55 
6.60 
6.65 
6.70 
6.75 
6,60 
6.85 
6.00 
6.95 
7.00 

+836464 +00 
+844373 +00 
+852131 +00 
+859742 +00 
+867208 +00 
+874533 +00 
+881720 +00 
+888773 +00 
+895695 +00 
+902489 +00 
+909157 +00 
+915704 +00 
+922131 +00 
+928442 +00 
+934639 +00 
+940726 +00 
+946704 +00 
+952576 +00 
+958346 +00 
+964014 +00 
+969585 +00 
+975059 +00 
+980440 +00 
+985729 +00 
+990929 +00 
+996041 +00 
+100107 +01 
+100601 +01 
+101088 +01 
+101566 +01 
+102036 +01 
+102499 +01 
+102955 +01 
+103403 +01 
+103844 +01 
+104279 +01 
+104706 +01 
+105127 +01 
+105541 +01 
+105949 +01 
+106351 +01 
+106747 +01 
+107137 +01 
+107521 +01 
+107899 +01 
+108272 +01 
+108639 +01 
+109001 +01 
♦109358 +01 
+109710 +01 
+110056 +01 
+110398 +01 
+110735 +01 
+111067 +01 
+111395 +01 
♦111718 +01 
+112036 +01 
+112351 +01 
+112661 +01 
+112967 +01 

7.05 
7.10 
7.15 
7.20 
7.25 
7.30 
7.35 
7.40 
7.45 
7.50 
7.55 
7.60 
7.65 
7.70 
7.75 
7.80 
7.85 
7.90 
7.95 
8.00 
8.05 
8.10 
8.15 
8.20 
8.25 
8.30 
8.35 
8.40 
8.45 
8.50 
8.55 
8.60 

' 8.65 
8.70 
8.75 
8.80 
8.85 
8.90 
8.95 
9.00 
9.05 
9,10 
9.15 
9.20 
9.25 
9.30 
3.35 
9.40 
9.45 
9.50 
9.55 
9.60 
9.65 
9.70 
9.75 
9.80 
9.85 
9.90 
9.Q5 

10,00 

+113268 +01 
+113566 +01 
+113860 +01 
+114150 +01 
+114436 +01 
+114719 +01 
♦114997 +01 
+115273 +01 
+115544 +01 
+115813 +01 
+116078 +01 
+116339 +01 
+116598 +01 
+116853 +01 
+117105 +01 
+117354 +01 
+117600 +01 
+117842 +01 
+118082 +01 
+118320 +01 
+118554 +01 
+118785 +01 
♦119014 +01 
+119240 +01 
+119464 +01 
+119685 +01 
+119903 +01 
+120119 +01 
+120332 +01 
+120543 +01 
♦120752 +01 
+120958 +01 
+121162 +01 
+121364 +01 
+121563 +01 
+121761 +01 
+121956 +01 
+122149 +01 
+122340 +01 
+122529 +01 
+122716 +01 
+122900 +01 
+123083 +01 
+123264 +01 
+123443 +01 
+123621 +01 
+123796 +01 
+123970 +01 
+124142 +01 
+124312 +01 
+124480 +01 
+124647 +01 
+124811 +01 
+124975 +01 
+125136 +01 
+125297 +01 
+125455 +01 
+125612 +01 
+125767 +01 
+125921 +01 



64 V. A. DEL GROSSO 

Table A8a 

{p)ret for ka = 40n and 0 < zÀ/a2 s 1 

a = 2.0 cm A = 0.1 cm 0.2 « z « 40 cm 

zA/a1 (p)rfi zA/a! (P)rrl zA/a2 (p)m 

.005 

.010 

.015 

.020 

.025 

.030 

.035 

.040 

.045 

.050 

.055 

.060 

.065 

.070 

.075 

.080 

.085 

.090 

.095 

.100 

.105 

.110 

.115 

.120 

.125 

.130 

.135 

.140 

.145 

.150 

.155 

.160 

.165 

.170 

.175 

.180 

.185 

.190 

.195 

.200 

.205 

.210 

.215 

.220 

.225 

.230 

.235 
9 j n 

.245 
,250 
.255 
,260 
.265 
,270 
.275 
.280 
.285 
.290 
.295 
.300 
.305 
.310 
.315 
.320 
.325 
.330 
.335 

+977372 +00 
+973556 +00 
+969597 +00 
+966538 +00 
+963645 +00 
+960569 +00 
+957702 +00 
+955595 +00 
+953035 +00 
+950422 +00 
+948041 +00 
+945882 +00 
+943949 +00 
+942230 +00 
+940424 +00 
+938081 +00 
+935926 +00 
+934933 +00 
+932894 +00 
+930893 +00 
+930071 +00 
+927464 +00 
+927047 +00 
+924397 +00 
+923954 +00 
+921845 +00 
+920400 +00 
+919921 +00 
+917156 +00 
+916722 +00 
+915928 +00 
+913187 +00 
+912480 +00 
+912432 +00 
+910167 +00 
+907990 +00 
+907933 +00 
+907810 +00 
+905748 +00 
+903286 +00 
+902485 +00 
+902856 +00 
+902404 +00 
+900360 +00 
+897885 +00 
+896514 +00 
+896537 +00 
+896920 +00 
+896426 +00 
+894666 +00 
+892262 +00 
+890242 +00 
+889289 +00 
+889356 +00 
+889806 +00 
+889861 +00 
+889026 +00 
+887293 +00 
+885062 +00 
+882917 +00 
+881358 +00 
+880617 +00 
+880613 +00 
+881025 +00 
+881428 +00 
+881444 +00 
+880843 +00 

.310 

.345 

.350 

.355 

.360 

.365 

.370 

.375 

.330 

.385 

.390 

.395 

.400 

.405 

.410 

.415 

.420 

.425 

.430 

.435 

.440 

.445 

.450 

.455 

.460 

.465 

.470 

.475 

.480 

.485 

.490 

.495 

.500 

.505 

.510 

.515 

.520 

.525 

.530 

.535 

.540 

.545 

.550 

.555 

.560 
.565 
.570 
.575 
.580 
.585 
.590 
.595 
.600 
.605 
.610 
.615 
.620 
.625 
.630 
.635 
.640 
.645 
.650 
.655 
.660 
.665 
.670 

+879581 +00 
+877790 +00 
+875721 +00 
+873669 +00 
+871901 +00 
+870608 +00 
+869869 +00 
+869655 +00 
+869845 +00 
+8/0261 +00 
+870703 +00 
+8/098/ +00 
+870964 +00 
+8/0545 +00 
+869698 +00 
+868449 +00 
+8668/3 +00 
+835074 +00 
+6331/8 +00 
+831309 +00 
+8595o5 +00 
+858093 +00 
+656904 +00 
+856050 +00 
+855534 +00 
+855331 +00 
+855393 +00 
+855655 +00 
+856044 +00 
+855481 +00 
+653391 +00 
+857207 +00 
+857371 +00 
+857336 +00 
+857083 +00 
+C5S585 +00 
+855846 +00 
+8548/6 +00 
+853697 +00 
+652340 +00 
+850840 +00 
+849241 +00 
+647583 +00 
+643912 +00 
+644:267 +00 
+642668 +00 
+84120/ +00 
+839854 +00 
+838651 +00 
+83/614 +00 
+836/53 +00 
+8360/3 +00 
+835571 +00 
+835240 +00 
+835069 +00 
+835043 +00 
+835144 +00 
+835350 +00 
+835640 +00 
+835992 +00 
+836382 +00 
+836788 +00 
+837188 +00 
+837563 +00 
+837894 +00 
+838164 +00 
+838359 +00 

.675 

.660 

.685 

.690 

.695 

.700 

.705 

.710 

.715 

.720 

.725 

.730 

.735 

.740 

.745 

.750 

.755 

.760 

.765 

.770 

.775 

.780 

.785 

.790 

.795 

.800 

.805 

.810 

.815 

.820 

.825 

.830 

.835 

.840 

.845 

.850 

.855 

.860 

.865 

.870 

.875 

.880 

.885 

.890 

.895 
AAA 4 SEW 

.905 

.910 

.915 

.920 

.925 

.930 

.935 
940 

1945 
.950 
.955 

Í965 
.970 
.975 
.980 
»985 
.990 
.995 

1.000 

+838467 +00 
+838479 +00 
+838386 +00 
+838183 +00 
+83786/ +00 
+83743/ +00 
+836894 +00 
+836239 +00 
+835478 +00 
+834616 +00 
+833658 +00 
+832614 +00 
+831491 +00 
+830298 +00 
+829046 +00 
+827744 +00 
+826402 +00 
+825031 +00 
+823641 +00 
+822242 +00 
+820844 +00 
+819455 +00 
+818086 +00 
+816743 +00 
+815436 +00 
+814171 +00 
+812954 +00 
+811791 +00 
+810688 +00 
+809649 +00 
+808677 +00 
+807775 +00 
+806945 +00 
+806189 +00 
+805508 +00 
+804901 +00 
+804370 +00 
+803912 +00 
+803527 +00 
+803212 +00 
+802966 +00 
+802786 +00 
+802668 +00 
+802610 +00 
+802608 +00 
+802658 +00 
+802/57 +00 
+802600 +00 
+803084 +00 
.+803303 +00 
+803555 +00 
+803834 +00 
+804137 +00 
+804460 +00 
+804/97 +00 
+805147 +00 
+805503 +00 
+805864 +00 
+806224 +00 
+806582 +00 
+806933 +00 
+807274 +00 
+807602 +00 
+807914 +00 
+808209 +00 
+808483 +00 
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Table A8b 

(p)rei for ka = 407T and 1 =£ zk/a2 s 10 

a = 2.0 cm X = 0.1 cm 40 « z « 400 cm 

zkla2 (p)rel zk/a* (p)rrl zk/a1 (p)rrl 

1.00 
1.05 
1.10 
1.15 
1.20 
1.25 
1.30 
1.35 
1.40 
1.45 
1.50 
1.55 
1.60 
1.65 
1.70 
1.75 
1.80 
1.85 
1.90 
1.95 
2.00 
2.05 
2.10 
2.15 
2.20 
2.25 
2.30 
2.35 
2.40 
2.45 
2.50 
2.55 
2.60 
2.65 
2.70 
2.75 
2.80 
2.95 
2.90 
2.95 
3.00 
3.05 
3.10 
3.15 
3.20 
3.25 
3.30 
3.35 
3.40 
3.45 
3.50 
3.55 
3.60 
3.65 
3.70 
3.75 
3.80 
3.85 
3.90 
3.95 
4.00 

+808483 +00 
+809673 +00 
+807356 +00 
+801529 +00 
+793002 +00 
+782912 +00 
+772396 +00 
+762412 +00 
+753653 +00 
+746543 +00 
+741262 +00 
+737802 +00 
+736014 +00 
+735669 +00 
+736494 +00 
+738209 +00 
+740548 +00 
+743271 +00 
+746173 +00 
+749083 +00 
+751864 +00 
+754412 +00 
+756649 +00 
+758519 +00 
+759986 +00 
+761029 +00 
+761641 +00 
+761821 +00 
+761578 +00 
+760926 +00 
+759882 +00 
+758466 +00 
+756700 +00 
+754606 +00 
+752209 +00 
+749529 +00 
+746590 +00 
+743415 +00 
+740022 +00 
+736434 +00 
+732668 +00 
+728742 +00 
+724674 +00 
+720479 +00 
+716172 +00 
♦711766 +00 
♦707274 +0O 
+702708 +00 
+698079 +00 
*693397 +00 
♦688670 +00 
+683908 +00 
+679119 +00 
+674309 +00 
+669485 +00 
+664653 +00 
+659819 +00 
+654987 r00 
+650162 +00 
+645349 +00 
+640550 +00 

4.05 
4.10 
4.15 
4.20 
4.25 
4.30 
4.35 
4.40 
4.45 
4.50 
4.55 
4.60 
4.65 
4.70 
4.75 
4.80 
4.85 
4.90 
4.95 
5.00 
5.05 
5.10 
5.15 
5.20 
5.25 
5.30 
5.35 
5.40 
5.45 
5.50 
5.55 
5.60 
5.65 
5.70 
5.75 
5.80 
5.85 
5.90 
5.95 
6.00 
6.05 
6.10 
6.15 
6.20 
6.25 
6.30 
6.35 
6.40 
6.45 
6.50 
6.55 
6.60 
6.65 
6.70 
6.75 
6.80 
6.85 
6.90 
6.95 
7.00 

+635770 +00 
+631011 +00 
+626277 +00 
+621570 +00 
+616891 +00 
+612243 +00 
+607628 +00 
+603048 +00 
+598503 +00 
+593995 +00 
+589525 +00 
+585095 +00 
+580704 +00 
♦576354 +00 
+572044 +00 
+567777 +00 
+563551 +00 
+55936/ +00 
♦555227 +00 
+551128 +00 
+547073 +00 
+543060 +00 
+539090 +00 
+535163 +00 
+531278 +00 
+527436 +00 
+523636 +00 
+519878 +00 
+516162 +00 
+512487 +00 
+508854 +00 
+505261 +00 
+501709 +00 
+498198 +00 
+494726 +00 
+491294 +00 
+487900 +00 
+484546 +00 
+481230 +00‘ 
+477951 +00 
+474710 +00 
+471507 +00 
+468339 +00 
+465208 +00 
+462113 +00 
+459053 +00 
+456028 +00 
+453037 +00 
+450080 +00 
♦447157 +00 
+444267 +00 
+441409 +00 
+438584 +00 
+435791 +00 
+433029 +00 
+430298 +00 
+427598 +00 
+424927 +00 
+422287 +00 
+419676 +00 

7.05 
7.10 
7.15 
7.20 
7.25 
7.30 
7.35 
7.40 
7.45 
7.50 
7.55 
7.60 
7.65 
7.70 
7.75 
7.80 
7.85 
7.00 
7.95 
8.00 
8.05 
8.10 
8.15 
8.20 
8.25 
8.30 
8.35 
8.40 
8.45 
8.50 
8.55 
8.80 
8.65 
8.70 
8.75 
8.80 
8.85 
8.90 
8.95 
9.00 
9.05 
9.10 
9.15 
9.20 
9.25 
9.30 
9.35 
9.40 
9.45 
0.50 
9.55 
9.60 
9.65 
9.70 
9.75 
9.80 
9.85 
9.90 
9.95 

10.00 

+417093 +00 
+414539 +00 
+412014 +00 
+409516 +00 
+407045 +00 
+404602 +00 
+402185 +00 
+399794 +00 
+397429 +00 
+395090 +00 
+392776 +00 
+390486 +00 
+388221 +00 
+385980 +00 
+383763 +00 
+381569 +00 
+379399 +00 
+377251 +00 
+375126 +00 
+373022 +00 
+370941 +00 
+368881 +00 
+366842 +00 
+364825 +00 
+362828 +00 
+360851 +00 
+358894 +00 
+356958 +00 
+355040 +00 
+353142 +00 
+351263 +00 
+349403 +00 
+347561 +00 
+345738 +00 
+343932 +00 
+342144 +00 
+340374 +00 
+338621 +00 
+336884 +00 
+335165 +00 
+333462 +00 
+331776 +00 
+330106 +00 
+328451 +00 
+326813 +00 
+325190 +00 
+323582 +00 
+321989 +00 
+320411 +00 
+318848 +00 
+317299 +00 
+315765 +00 
+314244 +00 
+312738 +00 
+311245 +00 
+309766 +00 
+308301 +00 
+306848 +00 
+305409 +00 
+303983 +00 
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Table A8c 

(6)rri for ka = 40n and 0 < zA/a2 « 1 

a = 2.0 cm A = 0.1 cm 0.2 s z « 40 cm 

i\!al (O)ret zA/a* zA/a! (8)r„ 

.005 

.010 

.015 

.020 

.025 

.030 

.035 

.040 

.045 

.050 

.055 

.060 

.065 

.070 

.075 

.080 

.085 

.090 

.095 

.100 

.105 

.110 

.115 

.120 

.125 

.130 

.135 

.140 

.145 

.150 

.155 

.160 

.165 

.170 

.175 

.180 

.185 

.190 

.195 

.200 

.205 

.210 

.215 

.220 

.225 

.230 

.235 

.240 

.245 

.250 

.255 

.260 

.265 

.270 

.275 

.280 

.285 

.290 

.295 

.300 

.305 

.310 

.315 

.320 

.325 

.330 

.335 

+238227 -°1 
+275130 -01 
+312991 -01 
+354504 -01 
+382217 -01 
+420868 -01 
+445854 -01 
+476796 -01 
+509220 -01 
+537344 -01 
+563329 -01 
+588970 -01 
+614221 -01 
+637246 -01 
+656087 -01 
+675463 -01 
+703703 -01 
+726900 -01 
+739129 -01 
+769424 -01 
♦782214 -01 
+806699 -01 
+822199 -01 
+846201 -01 
+856630 -01 
+887326 -°1 
+890670 -01 
+919811 -01 
+936678 -01 
+941813 -01 
+973558 -01 
+989406 -01 
+991084 -01 
+101694 +00 
+104467 +00 
+104829 +00 
+105338 +00 
+108068 +00 
+110911 +00 
+111703 +00 
+111611 +00 
+112963 +00 
+115922 +00 
+118621 +00 
+119646 +00 
+119503 +00 
+119821 +00 
+121626 +00 
+124533 +00 
+127287 +00 
+128861 +00 
+129156 +00 
+128933 +00 
+129203 +00 
+130582 +00 
+133008 +00 
+135881 +00 
+138441 +00 
+140133 +00 
+140820 +00 
+140781 +00 
+140547 +00 
+140670 +00 
+141526 +00 
+143218 +00 
+145583 +00 
+148280 +00 

.340 

.345 

.350 

.355 

.360 

.365 

.370 

.375 

.380 

.335 

.390 

.395 

.400 

.405 

.410 

.415 

.420 

.425 

.430 

.435 

.440 

.445 

.450 

.455 

.460 

.465 

.470 

.475 

.480 

.485 

.490 

.495 

.500 

.505 

.510 

.515 

.520 

.525 

.530 

.535 

.540 

.545 

.550 

.555 

.560 
.565 
.570 
.575 
.580 
.585 
.590 
.595 
.600 
.605 
.610 
.615 
.620 
.625 
.630 
.635 
.640 
.645 
.650 
.655 
.660 
.665 
.670 

+150908 +00 
+153117 +00 
+154684 +00 
+155549 +00 
+155808 +00 
+155678 +00 
+155434 +00 
+155351 +00 
+155648 +00 
+150464 +00 
+157838 +00 
+159718 +00 
+161984 +00 
+164471 +00 
+ 16699 / +00 
+169390 +00 
+171504 +00 
+173235 +00 
+174528 +00 
+175377 +00 
+175821 +00 
+175937 +00 
+175826 +00 
+175604 +00 
+175388 +00 
+175286 +00 
+175388 +00 
+175765 +00 
+176458 +00 
+177484 +00 
+178838 +00 
+180491 +00 
+182399 +00 
+184506 +00 
+166/48 +00 
+189057 +00 
+191368 +00 
+193617 +00 
+195750 +00 
+197717 +00 
+199482 +00 
+201018 +00 
+202309 +00 
+203348 +00 
+204142 +00 
+204704 +00 
+205C55 +00 
+205234 +00 
+205244 +00 
+205150 +00 
+204982 +00 
+204777 +00 
+204574 +00 
+204407 +00 
+204309 +00 
+204308 +00 
+204429 +00 
+204690 +00 
+205106 +00 
+205687 +00 
+206439 +00 
+207361 +00 
+208452 +00 
+209703 +00 
+211107 +00 
+212650 +00 
+214318 +00 

.675 

.680 

.685 

.690 

.695 

.700 

.705 

.710 

.715 

.720 

.725 

.730 

.735 

.740 

.745 

.750 

.755 

.760 

.765 

.770 

.775 

.780 

.785 

.790 

.795 

.800 

.805 

.810 

.815 

.820 

.825 

.830 

.835 

.840 

.845 

.850 

.855 

.860 

.865 

.870 

.875 

.880 

.385 

.890 

.895 

.905 

.910 

.915 

.920 

.925 

.930 

.935 

.940 

.945 

.950 

.955 

!965 
.970 
.975 
.980 
.985 
.990 
.995 

1.000 

+216095 +00 
+217965 +00 
+219910 +00 
+221910 +00 
+223949 +00 
+226009 +00 
+228071 +00 
+230120 +00 
+232139 +00 
+234114 +00. 
+236032 +00 
+23/881 +00 
+239650 +00 
+241329 +00 
+242911 +00 
+244390 +00 
+245761 +00 
+247020 +00 
+248165 +00 
+249196 +00 
+250112 +00 
+250917 +00 
+251611 +00 
+252199 +00 
+252687 +00 
+253078 +00 
+253380 +00 
+253599 +00 
+253742 +00 
+253818 +00 
+253834 +00 
+253798 +00 
+253720 +00 
+253606 +00 
+253467 +00 
+253309 +00 
+253142 +00 
+252972 +00 
+252808 +00 
+252657 +00 
+252526 +00 
+252420 +00 
+252346 +00 
+252310 +00 
+252317 +00 
+252370 +00 
+252475 +00 
+252634 +00 
+252850 +00 
+253127 +00 
+253467 +00 
+253870 +00 
+254338 +00 
+254873 +00 
+255474 +00 
+256141 +00 
+256875 +00 
+257674 +00 
+258538 +00 
+259465 +00 
+260454 +00 
+261504 +00 
+262612 +00 
+263777 +00 
+264996 +00 
+266267 +00 
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Table A8d 

(d)rri for ka = 4077 and 1 ^ z\¡a2 i 10 

a = 2.0 cm X = 0.1 cm 40 « 2 « 400 cm 

zkla1 <«>rrt zXIa1 <0>rW zX/a* {9)rel 

1.00 
1.05 
1.10 
1.15 
1.20 
1.25 
1.30 
1.35 
1.40 
1.45 
1.50 
1.55 
1.60 
1.65 
1.70 
1.75 
1.80 
1.85 
1.90 
1.95 
2.00 
2.05 
2.10 
2.15 
2.20 
2.25 
2.30 
2.35 
2.40 
2.45 
2.50 
2.55 
2.60 
2.65 
2.70 
2.75 
2.80 
2.85 
2.90 
2.95 
3.00 
3.05 
3.10 
3.15 
3.20 
3.25 
3.30 
3.35 
3.40 
3.45 
3.50 
3.55 
3.60 
3.65 
3.70 
3.75 
3.80 
3.85 
3.90 
3.95 
4.00 

+266267 +00 
+261258 +00 
+298477 +00 
+315438 +00 
+330341 +00 
+342167 +00 
+350578 +00 
+355758 +00 
+$58243 +00 
+358760 +00 
+358098 +00 
+356999 +00 
+356097 +00 
+355885 +00 
+356705 +00 
+358764 +00 
+362158 +00 
+366895 +00 
+372920 +00 
+380139 +00 
+388435 +00 
+397679 +00 
+407741 +00 
+418495 +00 
+429823 +00 
+441617 +00 
+453779 +00 
+466223 +00 
+478873 +00 
+491661 +00 
+504532 +00 
+517434 +00 
+530326 +00 
+543173 +00 
+555943 +00 
+568612 +00 
+581159 +00 
+593565 +00 
+605816 +00 
+617902 +00 
+629813 +00 
+641542 +00 
+653084 +00 
+664434 +00 
+675590 +00 
+686550 +00 
+697315 +00 
+707883 +00 
+718257 +00 
+728436 +00 
+738424 +00 
+748222 +00 
+757833 +00 
+767259 +00 
+776504 +00 
+785570 +00 
+794461 +00 
+803180 +00 
+811731 +00 
+820117 +00 
+828341 +00 

4.05 
4.10 
4.15 
4.20 
4.25 
4.30 
4.35 
4.40 
4.45 
4.50 
4.55 
4.60 
4.65 
4.70 
4.75 
4.80 
4.85 
4.90 
4.95 
5,00 
5.05 
5.10 
5.15 
5.20 
5.25 
5.30 
5.35 
5.40 
5.45 
5.50 
5.55 
5.60 
5.65 
5.70 
5.75 
5.80 
5.85 
5.90 
5.95 
6.00 
6.05 
6.10 
6.15 
6.20 
6.25 
6.30 
6.35 
6.40 
6.45 
6.50 
6.55 
6.60 
6.65 
6.70 
6.75 
6.80 
6.85 
6.00 
6.95 
7,00 

+836407 +00 
+844319 +00 
+852000 +00 
+859692 +00 
+867161 +00 
+874488 +00 
+881678 +00 
+888733 +00 
+895657 +00 
+902452 +00 
+909123 +00 
+915671 +00 
+922100 +00 
+928413 +00 
+.934611 +00 
+940699 +00 
+946679 +00 
+952553 +00 
+958324 +00 
+963994 +00 
+969565 +00 
+975041 +00 
+980423 +00 
+985713 +00 
+990914 +00 
+996028 +00 
+100106 +01 
+100600 +01 
+101086 +01 
+101565 +01 
+102036 +01 
+102499 +01 
+102954 +01 
+103403 +01 
+103844 +01 
+104278 +01 
+104706 +01 
+105127 +01 
+105541 +01 
+105949 +01 
+106351 +01 
+106747 +01 
+107137 +01 
+107521 +01 
+107899 +01 
+108272 +01 
+108639 +01 
+109001 +01 
+109358 +01 
+109710 +01 
+110057 +01 
+110398 +01 
+110735 +01 
+111068 +01 
+111395 +01 
+111718 +01 
+112037 +01 
+112351 +01 
+112661 +01 
+112967 +01 

7.05 
7.10 
7.15 
7.30 
7.25 
7.30 
7.35 
7.40 
7.45 
7.50 
7.55 
7.60 
7.65 
7.70 
7.75 
7.80 
7.85 
7.90 
7.95 
8.00 
8.05 
8.10 
8.15 
8.20 
8.25 
8.30 
8.35 
8.40 
8.45 
8.50 
8.55 
8.60 
8.65 
8.70 
8.75 
8.80 
8.85 
8.90 
8.95 
9.00 
9.05 
9.10 
9.15 
9.20 
9.25 
9.30 
3.35 
9.40 
9.45 
9.50 
9.55 
9.60 
9.65 
9.70 
9.75 
9.80 
9.85 
9.90 
9.05 

10,00 

+113269 +01 
+113567 +01 
+113861 +01 
+114151 +01 
+114437 +01 
+114720 +01 
+114998 +01 
+115274 +01 
+115545 +01 
+115814 +01 
+116079 +01 
+116340 +01 
+116599 +01 
+116854 +01 
+117106 +01 
+117355 +01 
+117601 +01 
+117844 +01 
+118084 +01 
+118321 +01 
+118555 +01 
+118787 +01 
+119015 +01 
+119241 +01 
+119465 +01 
+119686 +01 
+119904 +01 
+120120 +01 
+120334 +01 
+120545 +01 
+120753 +01 
+120959 +01 
+121163 +01 
+121365 +01 
+121565 +01 
+121762 +01 
+121957 +01 
+122150 +01 
+122341 +01 
+122530 +01 
+122717 +01 
+122902 +01 
+123085 +01 
+123266 +01 
+123445 +01 
+123622 +01 
+123798 +01 
+123971 +01 
+124143 +01 
+124313 +01 
+124481 +01 
+124648 +01 
+124813 +01 
+124976 +01 
+125138 +01 
+125298 +01 
+125457 +01 
+125613 +01 
+125769 +01 
+125923 +01 
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Table Aqa 

(p)rei for ka = óOtt and 0 < z\/a2 « 1 

a = 2.4 cm X = 0.08 cm 0.36 s z « 72 cm 

zA/a! (p)rel zA/a’ (P)rri zA/a1 (P)rrl 

.005 

.010 

.015 

.020 

.025 

.030 

.035 

.040 

.045 

.050 

.055 

.060 

.065 

.070 

.075 

.080 

.085 

.090 

.095 

.100 

.105 

.110 

.115 

.120 

.125 

.130 

.135 

.140 

.145 

.150 

.155 

.160 

.165 

.170 

.175 

.180 

.185 

.190 

.195 

.200 

.205 

.210 

.215 

.220 

.225 

.230 

.235 

.240 

.245 

.250 

.255 
,260 
.265 
,270 
.275 
.280 
.285 
.290 
.295 
.300 
.305 
.310 
.315 
.320 
.325 
.330 
.335 

+979562 +00 
+975218 +00 
+971569 +00 
+967648 +00 
+964291 +00 
+961405 +00 
+958451 +00 
+955965 +00 
+953399 +00 
+951005 +00 
+948359 +00 
+946341 +00 
+943981 +00 
+942406 +00 
+940445 +00 
+938435 +00 
+936628 +00 
+935027 +00 
+933387 +00 
♦931257 +00 
+929234 +00 
+928464 +00 
+926573 +00 
+924753 +00 
+924023 +00 
+921630 +00 
+921182 +00 
+919021 +00 
+917946 +00 
+917117 +00 
+914520 +00 
+914635 +00 
+912995 +00 
+910620 +00 
+910769 +00 
+909848 +00 
+907117 +00 
+906101 +00 
+906486 +00 
+905253 +00 
+902594 +00 
+901110 +00 
+901369 +00 
+901394 +00 
+899729 +00 
+897165 +00 
+895463 +00 
+895303 +00 
+895780 +00 
+895505 +00 
+893889 +00 
+891479 +00 
+889369 +00 
+888341 +00 
+888400 +00 
+888894 +00 
+888994 +00 
+888172 +00 
+886418 +00 
+884161 +00 
+882016 +00 
+880497 +00 
+879827 +00 
+879899 +00 
+880359 +00 
♦880764 +00 
+880732 +00 

.319 

.345 

.350 

.355 

.360 

.365 

.370 

.375 

.330 

.385 

.390 

.395 

.400 

.405 

.410 

.415 

.420 
.425 
.430 
.435 
.440 
.445 
.450 
.455 
.460 
.465 
.470 
.475 
.480 
.485 
.490 
.495 
.500 
.505 
.510 
.515 
.520 
.525 
.530 
.535 
.540 
.545 
.550 
.555 
.560 
.565 
.570 
.575 
.580 
.585 
.590 
.595 
.600 
.605 
.610 
.615 
.620 
.625 
.630 
.635 
.640 
.645 
,650 
.655 
.660 
.665 
.670 

+880047 +00 
+878691 +00 
+876826 +00 
+874724 +00 
+872692 +00 
+870996 +00 
+869811 +00 
+869197 +00 
+869100 +00 
+869378 +00 
+869839 +00 
+870277 +00 
+870510 +00 
+870399 +00 
+869869 +00 
+868904 +00 
+867547 +00 
+865884 +00 
+864033 +00 
+862123 +00 
+860280 +00 
+858615 +00 
+857216 +00 
+856139 +00 
+855407 +00 
+855012 +00 
+854920 +00 
+855074 +00 
+855404 +00 
+855832 +00 
+856279 +00 
+856671 +00 
+856942 +00 
+857040 +00 
+856926 +00 
+856575 +00 
+855978 +00 
+855140 +00 
+854076 +00 
+852812 +00 
+851384 +00 
+849831 +00 
+843195 +00 
+846520 +00 
+844851 +00 
+843227 +00 
+841685 +00 
+840258 +00 
+838971 +00 
+837844 +00 
+836891 +00 
+836118 +00 
♦835527 +00 
+835113 +00 
+834867 +00 
♦834775 +00 
+834819 +00 
+834982 +00 
+835239 +00 
+835570 +00 
+835950 +00 
+836358 +00 
+836769 +00 
+837164 +00 
+837523 +00 
+837828 +00 
+838064 +00 

.675 

.680 

.685 

.690 

.695 

.700 

.705 

.710 

.715 

.720 

.725 

.730 

.735 

.740 

.745 

.750 

.755 

.760 

.765 

.770 

.775 

.780 

.785 

.790 

.795 

.800 

.805 

.810 

.815 

.820 

.825 

.830 

.835 

.840 

.845 

.850 

.855 

.860 

.865 

.870 

.875 

.880 

.885 

.890 

.895 
• «7VV 
.905 
.910 
.915 
.920 
.925 
aon 

• V9V 
.935 
940 

Í945 
.950 
.955 
960 

Í965 
.970 
.975 
.980 
,985 
.990 
.995 

1.000 

+838218 +00 
+838278 +00 
+838237 +00 
+838086 +00 
+837823 +00 
+837446 +00 
+836953 +00 
+836348 +00 
+835633 +00 
+834813 +00 
+833895 +00 
+832886 +00 
+831794 +00 
+830628 +00 
+829397 +00 
+828113 +00 
+826784 +00 
+825422 +00 
+824036 +00 
+822637 +00 
+821235 +00 
+819839 +00 
+818459 +00 
+817102 +00 
+815778 +00 
+814494 +00 
+813255 +00 
+812070 +00 
+810942 +00 
+809876 +00 
+808877 +00 
+807947 +00 
+807089 +00 
+806304 +00 
+805595 +00 
+804961 +00 
+804402 +00 
+803918 +00 
+803507 +00 
+8Ò3167 +00 
+802898 +00 
+802695 +00 
+802556 +00 
+802479 +00 
+802459 +00 
+802493 +00 
+802577 +00 
+802707 +00 
+802878 +00 
+803088 +00 
+803331 +00 
+803604 +00 
+803901 +00 
+804220 +00 
+804555 +00 
+804903 +00 
+805260 +00 
+805622 +00 
+805985 +00 
+806346 +00 
+806701 +00 
+807048 +00 
+807383 +00 
♦807703 +00 
+808005 +00 
+808288 +00 
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Table Aqb 

(p)rei for ka — 60jt and 1 « zk/a1 S 10 

a = 2.4 cm k = 0.08 cm 72 =£ z *£ 720 cm 

zkla‘ (p)rrl zk/a' (P)rrl zA/a* (p)rel 

1.00 
1,05 
1.10 
1.15 
1.20 
1.25 
1.30 
1.35 
1.40 
1.45 
1.50 
1.55 
1.60 
1.65 
1.70 
1.75 
1.80 
1.85 
1.90 
1.95 
2.00 
2.05 
2.10 
2.15 
2.20 
2.25 
2.30 
2.35 
2.40 
2.45 
2.50 
2.55 
2.60 
2.65 
2.70 
2.75 
2.80 
2.85 
2.90 
2.95 
3.00 
3.05 
3.10 
3.15 
3.20 
3.25 
3.30 
3.35 
3.40 
3.45 
3.30 
3.55 
3.60 
3.65 
3.70 
3.75 
3.80 
3.85 
3.90 
3.95 
4.00 

+808288 +00 
+809590 +00 
+807392 +00 
+801659 +00 
+793189 +00 
+783120 +00 
+772596 +00 
+762582 +00 
+753783 +00 
+746627 +00 
+741303 +00 
+737803 +00 
+735982 +00 
+735612 +00 
+736419 +00 
+738122 +00 
+740455 +00 
+743177 +00 
+746081 +00 
+748996 +00 
+751785 +00 
+754341 +00 
+756587 +00 
+758466 +00 
+759943 +00 
+760996 +00 
+761616 +00 
♦761805 +00 
+761570 +00 
+760925 +00 
+759888 +00 
+758479 +00 
+756718 +00 
+754630 +00 
+752237 +00 
+749561 +00 
+746626 +00 
+743454 +00 
+740065 +00 
+736478 +00 
+732715 +00 
+728791 +00 
+724725 +00 
+720531 +00 
•716224 :-. 
+711820 +00 
+707329 +00 
+702763 +00 
+698134 +00 
+693452 +00 
+688726 +00 
+683964 +00 
+679175 +00 
+674364 +00 
+669540 +00 
+664708 +00 
+659873 +00 
+655041 +00 
+650216 +00 
+645402 +00 
+640603 +00 

4.05 
4.10 
4.15 
4.20 
4.25 
4.30 
4.35 
4.40 
4.45 
4.50 
4.55 
4.60 
4.65 
4.70 
4.75 
4.80 
4.85 
4.90 
4.95 
5.00 
5.05 
5.10 
5.15 
5.20 
5.25 
5.30 
5.35 
5.40 
5.45 
5.50 
5.55 
5.60 
5.65 
5.70 
5.75 
5.80 
5.85 
5.90 
5.95 
6,00 
6.05 
6.10 
6.15 
6.20 
6.25 
6.30 
6.35 
6.40 
6.45 
6.50 
6.55 
6.60 
6.65 
6.70 
6.75 
6.80 
6.85 
6.90 
6.95 
7,00 

+635822 +00 
+631063 +00 
+626328 +00 
+621620 +00 
+616941 +00 
+612293 +00 
+607677 +00 
.603096 +00 
+598550 +00 
+594042 +00 
+589572 +00 
+585140 +00 
+580749 +00 
+576398 +00 
+572088 +00 
+567819 +00 
+563593 +00 
+559409 +00 
+555267 +00 
+551168 +00 
+547112 +00 
+543099 +00 
+539128 +00 
+535200 +00 
+531315 +00 
+527472 +00 
+523672 +00 
+519913 +00 
+516196 +00 
+512521 +00 
+508887 +00 
+505294 +00 
+501742 +00 
+498230 +00 
+494757 +00 
+491325 +00 
+487931 +00 
+484576 +00 
+481259 +00 
+477981 +00 
+474739 +00 
+471535 +00 
+468367 +00 
+465236 +00 
+462140 +00 
+459080 +00 
+456054 +00 
+453063 +00 
>•450106 +00 
+447182 +00 
+444292 +00 
+441434 +00 
+438608 +00 
+435815 +00 
+433052 +00 
+430321 +00 
+427620 +00 
+424950 +00 
+422309 +00 
+419697 +00 

7.05 
7.10 
7.15 
7.20 
7.25 
7.30 
7.35 
7.40 
7.45 
7.50 
7.55 
7.60 
7.65 
7.70 
7.75 
7.80 
7.85 
7.90 
7.95 
8.00 
8.05 
8.10 
8.15 
8.20 
8.25 
8.30 
8.35 
8.40 
8.45 
8.50 
8.55 
8.60 
8.65 
8.70 
8.75 
8.80 
8.85 
8.90 
8.95 
9.00 
9.05 
9.10 
9.15 
9.20 
9.25 
9,3« 

9.35 
9.40 
9.45 
9.50 
9.55 
9.60 
9.65 
9.70 
9.75 
9.80 
9.85 
9.90 
9.95 

10.00 

+417115 +00 
+414561 +00 
+412035 +00 
+409536 +00 
♦407066 +00 
+404622 +00 
+402205 +00 
+399814 +00 
+397448 +00 
+395109 +00 
+392794 +00 
+390505 +00 
+388239 +00 
+385998 +00 
+383781 +00 
+381587 +00 
+379416 +00 
+377268 +00 
+375142 +00 
+373039 +00 
+370957 +00 
+368897 +00 
+366858 +00 
+364840 +00 
+362843 +00 
+360866 +00 
+358909 +00 
+356972 +00 
+355055 +00 
+353157 +00 
+351278 +00 
+349417 +00 
+347575 +00 
+345751 +00 
+343946 +00 
+342158 +00 
+340387 +00 
+338634 +00 
+336897 +00 
+335178 +00 
+333475 +00 
+331788 +00 
+330118 +00 
+328464 +00 
+326825 +00 
+325201 +00 
+323593 +00 
+322001 +00 
+320422 +00 
+318859 +00 
+317310 +00 
+315776 +00 
+314255 +00 
+312749 +00 
+311256 +00 
+309777 +00 
+306311 +00 
+306859 +00 
+305420 +00 
+303993 +00 



70 V. A. DEL (iROSSO 

Table Aqc 
(0)rei for ka = bOn and 0 < zX/a2 « 1 

a = 2.4 cm X = 0.08 cm 0.36 ^ z == 72 cm 

z\/a* (e)rr, zA/al zk/a2 Wr,l 

.005 

.010 

.015 

.0^0 

.025 

.030 

.035 

.040 

.045 

.050 

.055 

.060 

.065 

.070 

.075 

.080 

.085 

.090 

.095 

.100 

.105 

.110 

.115 

.120 

.125 

.130 

.135 

.140 

.145 

.150 

.155 

.160 

.165 

.170 

.175 

.180 

.185 

.190 

.195 

.200 

.205 

.210 

.215 

.220 

.225 

.230 

.235 
0.4/1 

• V 

.245 

.250 

.255 

.260 

.265 

.270 

.275 

.280 

.285 

.290 

.295 

.300 

.305 

.310 

.315 

.320 

.325 

.330 

.335 

+209800 -01 
+256565 -01 
+298979 -01 
+339085 -01 
+375577 -01 
+411359 -01 
+440230 -01 
+473112 -01 
+503398 -01 
+529793 -01 
+555232 -01 
+585903 -01 
+606114 -01 
+630895 -01 
+657889 -01 
+681978 -01 
+704340 -01 
+724814 -01 
+741903 -01 
+759230 -01 
+785680 -01 
+807865 -01 
+817497 -01 
+847603 -01 
+856649 -01 
+883654 -01 
+892239 -01 
+922132 -01 
+924715 -01 
+956654 -01 
+.966005 -01 
+977261 -01 
+100984 +00 
+101504 +00 
+102372 +00 
+105634 +00 
+107217 +00 
+107081 +00 
+108828 +00 
+112062 +00 
+113682 +00 
+113527 +00 
+114198 +00 
+116846 +00 
+119856 +00 
+121306 +00 
+121229 +00 
+121278 +00 
+122804 +00 
+125644 +00 
+128521 +00 
+130248 +00 
+130599 +00 
+130325 +00 
+130508 +00 
+131835 +00 
+134263 +00 
+137164 +00 
+139734 +00 
+141396 +00 
+142021 +00 
+141918 +00 
+141654 +00 
+141801 +00 
+142728 +00 
+144512 +00 
+146954 +00 

.340 

.345 

.350 

.355 

.360 

.365 

.370 

.375 

.380 

.335 

.390 

.395 

.400 

.405 

.410 

.415 

.420 

.425 

.430 

.435 

.440 

.445 

.450 

.455 

.460 

.465 

.470 

.475 

.480 

.485 

.490 

.495 

.500 

.505 

.510 

.515 

.520 

.525 

.530 

.535 
,540 
.545 
.550 
.555 
.560 
.565 
.570 
.575 
.580 
.585 
.590 
.595 
.600 
.605 
.610 
.615 
.620 
.625 
.630 
.635 
.640 
.645 
.650 
.655 
.660 
.665 
.670 

+149686 +00 
+152289 +00 
+154416 +00 
+155860 +00 
+156591 +00 
+156734 +00 
+156533 +00 
+156275 +00 
+156238 +00 
+156632 +00 
+157575 +00 
+159083 +00 
+161084 +00 
+163438 +00 
+165967 +00 
+168486 +00 
+170821 +0C 
+172836 +00 
+174438 +00 
♦175587 +00 
+176292 +00 
+176607 +00 
+176620 +00 
+176442 +00 
+176192 +00 
+175989 +00 
+175938 +00 
+176124 +00 
+176607 +00 
+177421 +00 
+178575 +00 
+180051 +00 
+181816 +00 
+183817 +00 
+185994 +00 
+188280 +00 
+190605 +00 
+192905 +00 
+195118 +00 
+197190 +00 
+199077 +00 
+200746 +00 
+202174 +00 
+203351 +00 
+204274 +00 
+204955 +00 
+205410 +00 
+205665 +00 
+205752 +00 
+205704 +00 
+205561 +00 
+205361 +00 
+205144 +00 
+204946 +00 
+204802 +00 
+204742 +00 
+204793 +00 
+204977 +00 
+205311 +00 
+205808 +00 
+206474 +00 
+207313 +00 
+208324 +00 
+209500 +00 
+210835 +00 
+212316 +00 
+213931 +00 

.675 

.680 

.685 

.690 

.695 

.700 

.705 

.710 

.715 

.720 

.725 

.730 

.735 

.740 

.745 

.750 

.755 

.760 

.765 

.770 

.775 

.780 

.785 

.790 

.795 

.800 

.805 

.810 

.815 

.820 

.825 

.830 

.835 

.840 

.845 

.850 

.855 

.860 

.865 

.870 

.875 

.880 
• 885 
.890 
.895 

QAA . Wv 
.905 
.910 
.915 
.920 
.925 
,930 
.935 
.940 
.945 
.950 
.955 
960 

!965 
.970 
.975 
.980 
.985 
.990 
.995 

1.000 

+215663 +00 
+217496 +00 
+219412 +00 
+221394 +00 
+223422 +00 
+225478 +00 
+227545 +00 
+229606 +00 
+231644 +00 
+233643 +00 
+235591 +00 
+237473 +00 
+239280 +00 
+241000 +00 
+242626 +00 
+244150 +00 
+245568 +00 
+246874 +00 
+248066 +00 
+249143 +00 
+250105 +00 
+250953 +00 
+251690 +00 
+252319 +00 
+252843 +00 
+253269 +00 
+253603 +00 
+253850 +00 
+254019 +00 
+254117 +00 
+254151 +00 
+254131 +00 
+254064 +00 
+253959 +00 
+253824 +00 
+253669 +00 
+253500 +00 
+253327 +00 
+253156 +00 
+252996 +00 
+252853 +00 
+252734 +00 
+252645 +00 
+252592 +00 
+252579 +00 
+252613 +00 
+252696 +00 
+252833 +00 
+253027 +00 
+253281 +00 
+253596 +00 
+253975 +00 
+254420 +00 
+254930 +00 
♦255507 +00 
+256151 +00 
+256862 +00 
+257638 +00 
+258480 +00 
+259386 +00 
+260355 +00 
+261385 +00 
+262474 +00 
+263621 +00 
+264823 +00 
+266078 +00 
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Table Aqd 

<0>„., for ka = ôOtt and 1 « zX/a2 « 10 

a = 2.4 cm X = 0.08 cm 72 s z « 720 cm 

zkla2 (»Irrt 1 zX/as ( 8 ) rrt 1 ZX/O2 ( » > rrt 

1.00 
1.05 
1.10 
1.15 
1.20 
1.25 
1.30 
1.35 
1.40 
1.45 
1.50 
1.55 

•1.60 
1.65 
1.70 
1.75 
1.80 
1.85 
1.90 
1.95 
2.00 
2.05 
2.10 
2.15 
2.20 
2.25 
2.30 
2.35 
2.40 
2.45 
2.50 
2.55 
2.60 
2.65 
2.70 
2.75 
2.80 
2.85 
2.90 
2.95 
3.00 
3.05 
3.10 
3.15 
3,20 
3.25 
3.30 
3.35 
3.40 
3.45 
3.50 
3.55 
3.60 
3.65 
3.70 
3.75 
3.80 
3.85 
3.90 
3.95 
4.00 

+266078 +00 
+280964 +00 
+298168 +00 
+315178 +00 
+330166 +00 
+342087 +00 
+350586 +00 
+355838 +00 
+358374 +00 
+358920 +00 
+358266 +00 
+357160 +00 
+356240 +00 
+356001 +00 
+356790 +00 
+358817 +00 
+362180 +00 
+366888 +00 
+372887 +00 
+380084 +00 
+388361 +00 
+397590 +00 
+407639 +00 
+418384 +00 
+429704 +00 
+441493 +00 i 
+453651 +00 
+466093 +00 
+478742 +00 
♦491531 +00 
+504402 +00 
+517306 +00 
+530201 +00 
+543050 +00 
+555823 +00 
+568495 +00 
+581045 +00 
+593454 +00 
+605710 +00 
+617799 +00 
+629714 +00 
+641446 +00 
+652991 +00 
+664344 +00 
+«74504 +00 
+686468 +00 
+697236 +00 
+707807 +00 
+718184 +00 
+728367 +00 
+738357 +00 
+748158 +00 
+757772 +00 
+767200 +00 
+776448 +00 
+785516 +00 
+794410 +00 
+803131 +00 
+811684 +00 
+820072 +00 
+828299 +00 

4.05 
4.10 
4.15 
4.20 
4.25 
4.30 
4.35 
4.40 
4.45 
4.50 
4.55 
4.60 
4.65 
4.70 
4.75 
4.80 
4.85 
4.90 
4.95 
5.00 
5.05 
5.10 
5.15 
5.20 
5.25 
5.30 
5.35 
5.40 
5.45 
5.50 
5.55 
5.60 
5.65 
5.70 
5.75 
5.80 
5.85 
5.90 
5.95 
6,00 
6.05 
6.10 
6.15 
6.20 
6.25 
6.30 
6.35 
6.40 
6.45 
6.50 
6.55 
6.60 
6.65 
6.70 
6.75 
6.80 
6.85 
6.90 
6.95 
7.00 

+836367 +00 
+844280 +00 
+852043 +00 
+859657 +00 
+867127 +00 
+874456 +00 
+881647 +00 
+888704 +00 
+895629 +00 
+902426 +00 
+909098 +00 
+915648 +00 
+922078 +00 
+928392 +00 
+934592 +00 
+940681 +00 
+946661 +00 
+952536 +00 
+958308 +00 
+963979 +00 
+969552 +00 
+975028 +00 
+980411 +00 
+985702 +00 
+990904 +00 
+996018 +00 
♦100105 +01 
+100599 +01 
+101086 +01 
+101564 +01 
+102035 +01 
+102498 +01 
+102954 +01 
♦103402 +01 
+103843 +01 
+104278 +01 
+104705 +01 
+105126 +01 
+105541 +01 
+105949 +01 
+106351 +01 
+106747 +01 
+107137 +01 
+107521 +01 
+107899 +01 
+108272 +01 
+108640 +01 
+LQ9002 +01 
+109358 +01 
+109710 +01 
+110057 +01 
+110399 +01 
+110736 +01 
+111068 +01 
+111396 +01 
+111719 +01 
+112037 +01 
+112352 +01 
+112662 +01 
+112968 +01 

7.05 
7.10 
7.15 
7.20 
7.25 
7.30 
7.35 
7.40 
7.45 
7.50 
7.55 
7.60 
7.65 
7.70 
7.75 
7.60 
7.85 
7.90 
7.95 
8.00 
8.05 
8.10 
8.15 
8.20 
8.25 
8.30 
8.35 
8.40 
8.45 
8.50 
8.55 
8.60 
8.65 
8.70 
8.75 
8.80 
8.85 
8.90 
8.95 
9.00 
9.05 
9.10 
9.15 
9.20 
9.25 
9.30 
3.35 
9.40 
9.45 
9.50 
9.55 
9.60 
9.95 
9.70 
9.75 
9.80 
9.85 
9.90 
9.05 

10,00 

♦113270 +01 
+113568 +01 
+113861 +01 
+114151 +01 
+114438 +01 
+114720 +01 
+114999 +01 
+115274 +01 
+115546 +01 
+115814 +01 
+116079 +01 
+116341 +01 
+116599 +01 
+116855 +01 
+117107 +01 
+117356 +01 
+117601 +01 
+117844 +01 
+118084 +01 
+118322 +01 
+118556 +01 
+118787 +01 
+119016 +01 
+119242 +01 
+119466 +01 
+119687 +01 
♦119905 +01 
+120121 +01 
+120334 +01 
+120545 +01 
+120754 +01 
+120960 +01 
+121164 +01 
+121366 +01 
+121566 +01 
+121763 +01 
+121958 +01 
♦122151 +01 
+122342 +01 
+122531 +01 
+122718 +01 
+122903 +01 
+123086 +01 
+123267 +01 
+123446 +01 
+123623 +01 
+123799 +01 
+123972 +01 
+124144 +01 
+124314 +01 
+124482 +01 
+124649 +01 
+124814 +01 
+124977 +01 
+125139 +01 
+125299 +01 
+125458 +01 
+125614 +01 
+125770 +01 
+125924 +01 
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Table Aioa 

(p)rti for ka = SOtt and 0 < zA/a2 s 1 

a = 2A cm A = 0.06 cm 0.48 « z « 96 cm 

zA/a* (P)rrt zk/a2 (p)rel zA/a! (p)ret 

.005 

.010 

.015 

.020 

.025 

.030 

.035 

.040 

.045 

.050 

.055 

.060 

.065 

.070 

.075 

.080 

.085 

.090 

.095 

.100 

.105 

.110 

.115 

.120 

.125 

.130 

.135 

.140 

.145 

.160 

.155 

.160 

.165 

.170 

.175 

.180 

.185 

.190 

.195 

.200 

.205 

.210 

.215 

.220 

.225 

.230 

.235 
nA n 

.245 

.250 

.255 
,260 
.265 
.270 
.275 
.280 
.285 
.290 
.295 
.300 
.305 
.310 
.315 
.320 
.325 
.330 
.335 

+981090 +00 
+976214 +00 
+971955 +00 
+968316 +00 
+964666 +00 
+961546 +00 
+958600 +00 
+955751 +00 
+953259 +00 
+950921 +00 
+948759 +00 
+946555 +00 
+944144 +00 
+942170 +00 
+940100 +00 
+938645 +00 
+936787 +00 
+934949 +00 
+933320 +00 
+931780 +00 
+929881 +00 
+927676 +(>• 
+926631 +U0 
+925473 +00 
+923032 +00 
+922771 +00 
♦920107 +00 
+920039 +00 
+917292 +00 
+917238 +00 
+915177 +00 
♦913617 +00 
+913665 +00 
+911038 +00 
+909834 +00 
+910083 +00 
+907970 +00 
+905707 +00 
+905768 +00 
+905629 +00 
+903376 +00 
+901043 +00 
+900648 +00 
+901094 +00 
+900230 +00 
+897838 +00 
+895574 +00 
+894803 +00 
+895213 +00 
+895396 +00 
+894309 +00 
+892081 +00 
+889720 +00 
+888238 +00 
+887953 +00 
+888403 +00 
+888742 +00 
+888280 +00 
+886817 +00 
+884659 +00 
+882401 +00 
+880630 +00 
+879682 +00 
+879553 +00 
+879948 +00 
+880427 +00 
+880570 +00 

.310 

.315 

.350 

.355 

.360 

.365 

.370 

.375 

.330 

.385 

.390 

.395 

.400 

.405 

.410 

.415 

.420 

.425 

.430 

.435 

.440 

.445 

.450 

.455 

.460 

.465 

.470 

.475 

.480 

.485 

.490 

.495 

.500 

.505 

.510 

.515 

.520 

.525 

.530 

.535 

.540 

.545 

.550 

.555 

.560 
.565 
.570 
.575 
.580 
.585 
.590 
.595 
.600 
.605 
.610 
.615 
.620 
.625 
.630 
.635 
.640 
.645 
.650 
.655 
.660 
.665 
.670 

+880098 +00 
+878933 +00 
+877190 +00 
+875120 +00 
+873032 +00 
+871214 +00 
+869874 +00 
+869105 +00 
+868882 +00 
+869083 +00 
+869523 +00 
+869993 +00 
+870301 +00 
+870293 +00 
+869875 +00 
+869019 +00 
+867751 +00 
+866152 +00 
+864332 +00 
+862420 +00 
*860547 +00 
+858829 +00 
+857360 +00 
+856205 +00 
+855395 +00 
+854928 +00 
+854774 +00 
+854883 +00 
+855185 +00 
+855603 +00 
+856056 +00 
+856470 +00 
+856775 +00 
+856916 +00 
+856850 +00 
+856551 +00 
+856005 .+00 
+855215 +00 
+854194 +00 
+852967 +00 
+851567 +00 
+850033 +00 
+848408 +00 
+846736 +00 
+845060 +00 
+843423 +00 
+841862 +00 
+840410 +00 
+839094 +00 
+837936 +00 
+836950 +00 
+836145 +00 
+835522 +00 
+835078 +00 
+834804 +00 
+834688 +00 
+834712 +00 
+834857 +00 
+835102 +00 
+835424 +00 
+835800 +00 
+836206 +00 
+836620 +00 
+837021 +00 
+837389 +00 
♦837706 +00 
♦837956 +00 

.675 

.680 

.685 

.690 

.695 

.700 

.705 

.710 

.715 

.720 

.725 

.730 

.735 

.740 

.745 

.750 

.755 

.760 

.765 

.770 

.775 

.780 

.785 

.790 

.795 

.800 

.805 

.810 

.815 

.820 

.825 

.830 

.835 

.840 

.845 

.850 

.855 

.860 

.865 

.870 

.975 

.880 

.885 

.890 

.895 
• 7VU 
.905 
.910 
.915 
.920 
.925 

.*935 
940 

Í945 
.950 
.955 
,960 
.965 
.970 
.975 
.980 
.985 
.890 
.995 

1.000 

_ 

+838126 +00 
+838203 +00 
+838179 +00 
+838047 +00 
+837802 +00 
+837443 +00 
+836969 +00 
+836381 +00 
+835682 +00 
+834878 +00 
+833974 +00 
♦832978 +00 
+831897 +00 
+830741 +00 
+829519 +00 
+828241 +00 
+826917 +00 
+825558 +00 
+824174 +00 
+822776 +00 
+821372 +00 
+819974 +00 
+818590 +00 
+817229 +00 
+815900 +00 
+814609 +00 
+813363 +00 
+812169 +00 
+811033 +00 
+809958 +00 
+808949 +00 
+808009 +00 
+807142 +00 
+806347 +00 
+805628 +00 
+804984 +00 
+804416 +00 
+'803922 +00 
+803502 +00 
+803154 +00 
+802876 +00 
+802665 +00 
+802519 +00 
+802434 +00 
+802408 +00 
+802436 +00 
+802515 +00 
+802640 +00 
+802807 +00 
+803013 +00 
+803253 +00 
+803523 +00 
+803819 +00 
+804136 +00 
+804470 +00 
+804818 +00 
+805175 +00 
+805537 +00 
+805901 +00 
+806263 +00 
+806620 +00 
+806969 +00 
+807306 +00 
+807628 +00 
+807934 +00 
+808219 +00 
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Table Aiob 

(p)rei for ka = SOw and 1 « zX/a2 10 

a = 2.4 cm X = 0.06 cm 96 s z *= 960 cm 

zkla* (P)rrl zk/a* (P)rtl zA/a* (P)rrl 

1.00 
1,05 
1.10 
1.15 
1.20 
1.25 
1.30 
1.35 
1.40 
1.45 
1.50 
1.55 
1.60 
1.65 
1.70 
1.75 
1.80 
1.85 
1.90 
1.95 
2.00 
2.05 
2.10 
2.15 
2.20 
2.25 
2.30 
2.35 
2.40 
2.45 
2.50 
2.55 
2.60 
2.65 
2.70 
2.75 
2.80 
2.35 
2.90 
2.95 
3.00 
3.05 
3.10 
3.15 
3.20 
3.25 
3.30 
3.35 
3.40 
3.45 
3.50 
3.55 
3.60 
3.65 
3.70 
3.75 
3.80 
3.85 
3.90 
3.95 
4.00 

+808219 +00 
+809561 +00 
+807404 +00 
+801705 +00 
+793255 +00 
+783193 +00 
+772666 +00 
+762642 +00 
+753828 +00 
+746657 +00 
+741317 +00 
+737803 +00 
+735971 +00 
+735592 +00 
+736392 +00 
+738092 +00 
+740423 +00 
+743145 +00 
+746049 +00 
+748966 +00 
+751757 +00 
+754316 +00 
+756565 +00 
+758448 +00 
+759928 +00 
+760984 +00 
+761607 +00 
+761799 +00 
+761567 +00 
+760925 +00 
+759890 +00 
+758483 +00 
+756725 +00 
+754638 +00 
+752246 +00 
+749573 +00 
+746639 +00 
+743468 +00 
+740079 +00 
+736494 +00 
+732731 +00 
+728808 +00 
+724742 +00 ! 
+720549 +00 
+716243 +00 
+711838 +00 
+707348 +00 
+702782 +00 
+698154 +00 
+693472 +00 
+688746 +00 
+683984 +00 
+679194 +00 
+674384 +00 
+669560 +00 
+664727 +00 
+659892 +00 
+655060 +00 
+650235 +00 
+645421 +00 
+640622 +00 

4.05 
4.10 
4.15 
4.20 
4.25 
4.30 
4.35 
4.40 
4.45 
4.50 
4.55 
4.60 
4.65 
4.70 
4.75 
4.80 
4.85 
4.90 
4.95 
5.00 
5.05 
5.10 
5.15 
5.20 
5.25 
5.30 
5.35 
5.40 
5.45 
5.50 
5.55 
5.60 
5.65 
5.70 
5.75 
5.80 
5.85 
5.90 
5.95 
6.00 
6.05 
6.10 
6.15 
6.20 
6.25 
6.30 
6.35 
6.40 
6.45 
6.60 
6.55 
6.60 
6.65 
6.70 
6.75 
6.80 
6.85 
6.90 
6.95 
7.00 

+635841 +00 
+631081 +00 
+626346 +00 
+621638 +00 
+616958 +00 
+612310 +00 
+607694 +00 
+603113 +00 
+598567 +00 
+594058 +00 
+589588 +00 
+585156 +00 
+580764 +00 
+576413 +00 
+572103 +00 
+567834 +00 
+563608 +00 
+559423 +00 
+555282 +00 
+551182 +00 
+547126 +00 
+543112 +00 
+539142 +00 
+535214 +00 
+531328 +00 
+527485 +00 
+523684 +00 
+519926 +00 
+516209 +00 
+512533 +00 
+508899 +00 
+505306 +00 
+501753 +00 
+498241 +00 
+494769 +00 
+491336 +00 
+487942 +00 
+484587 +00 
+481270 +00 
+477991 +00 
+474749 +00 
+471545 +00 
+468377 +00 
+465245 +00 
+462150 +00 
+459089 +00 
+456063 +00 
+453072 +00 
+450115 +00 
+447191 +00 
+444300 +00 
+441442 +00 
+438617 +00 
+435823 +00 
+433060 +00 
+430329 +00 
+427628 +00 
+424957 +00 
+422316 +00 
+419705 +00 

7.05 
7.10 
7.15 
7.30 
7.25 
7.30 
7.35 
7.40 
7.45 
7.50 
7.55 
7.60 
7.65 
7.70 
7.75 
7.80 
7.85 
7.90 
7.95 
8.00 
8.05 
8.10 
8.15 
8.20 
8.25 
8.30 
8.35 
8.40 
8.45 
8.50 
8.55 
8.60 
8.65 
8.70 
8.75 
8.80 
8.85 
8.90 
8.95 
9.00 
9.05 
9.10 
9.15 
9.20 
9.25 
0.30 

9.40 
9.45 
9.50 
9.55 
9.60 
9.65 
9.70 
9.75 
9.80 
9.85 
9.90 
9.95 

10.00 

+417122 +00 
+414568 +00 
+412042 +00 
+409544 +00 
+407073 +00 
+404629 +00 
+402211 +00 
+399820 +00 
+397455 +00 
+395115 +00 
+392801 +00 
+390511 +00 
+388246 +00 
+386004 +00 
+383787 +00 
+381593 +00 
+379422 +00 
+377274 +00 
+375148 +00 
+373045 +00 
+370963 +00 
+368903 +00 
+366864 +00 
+364846 +00 
+362848 +00 
+360872 +00 
+358915 +00 
+356978 +00 
+355060 +00 
+353162 +00 
+351283 +00 
+349422 +00 
+347580 +00 
+345756 +00 
+343950 +00 
+342162 +00 
+340392 +00 
+338638 +00 
+336902 +00 
+335182 +00 
+333479 +00 
+331793 +00 
+330122 +00 
+328468 +00 
+326829 +00 
+325206 +00 
+323598 +00 
+322005 +00 
+320427 +00 
+318863 +00 
+317314 +00 
+315780 +00 
+314259 +00 
+312753 +00 
+311260 +00 
+309781 +00 
+308315 +00 
+306863 +00 
+305423 +00 
+303997 +00 
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Table Aioc 

(d)rei for ka = SOtt and 0 < zk/a2 « 1 

a = 2Acm X = 0.06 cm 0.48 s 2 « % cm 

zkja1 «Or,! zA/a! (8)rtl zX/a2 (O)rel 

.005 

.010 

.015 

.020 

.025 

.030 

.035 

.040 

.045 

.050 

.055 

.060 

.065 

.070 

.075 

.080 

.085 

.090 

.095 

.100 

.105 

.110 

.115 

.120 

.125 

.130 

.135 

.140 

.145 

.150 

.155 

.160 

.165 

.170 

.175 

.180 

.185 

.190 

.195 

.200 

.205 

.210 

.215 

.220 

.225 

.230 

.235 

.240 

.245 

.250 

.255 

.260 

.265 

.270 

.275 

.280 

.285 

.290 

.295 

.300 

.305 

.310 

.315 

.320 

.325 

.330 

.335 

+192811 -01 
+245373 -01 
+291125 -01 
+332155 -01 
+371039 -01 
+405835 -01 
+441649 -01 
+471653 -01 
+502964 -01 
+527732 -01 
+556538 -01 
+581910 -01 
+605291 -01 
+634803 -01 
+652674 -01 
+677166 -01 
+702657 -01 
+725329 -01 
+745990 -01 
+763651 -01 
+779295 -01 
+802063 -01 
+828655 -01 
+•837909 -01 
+862044 -01 
+879964 -01 
+895746 -01 
+915697 -01 
+934267 -01 
+944463 -01 
♦975317 -01 
+975983 -01 
+100100 +00 
+102481 +00 
+102393 +00 
+104617 +00 
+107589 +00 
+107911 +00 
+108354 +00 
+111222 +00 
+113933 +00 
+114361 +00 
+114298 +00 
+116102 +00 
+119259 +00 
+121534 +00 
+121951 +00 
+121696 +00 
+122525 +00 
+124955 +00 
+128005 +00 
+130276 +00 
+131100 +00 
+130916 +00 
+130800 +00 
+131668 +00 
+133755 +00 
+136591 +00 
+139366 +00 
+141382 +00 
+142334 +00 
+142405 +00 
+142112 +00 
+142062 +00 
+142714 +00 
+144240 +00 
+146519 +00 

.340 

.345 

.350 

.355 

.360 

.365 

.370 

.375 

.380 

.335 

.390 

.395 

.400 

.405 

.410 

.415 

.420 

.425 

.430 

.435 

.440 

.445 

.450 

.455 

.460 

.465 

.470 

.475 

.480 

.485 

.490 

.495 

.500 

.505 

.510 

.515 

.520 

.525 

.530 

.535 

.540 

.545 

.550 

.555 

.560 

.565 

.570 

.575 

.580 

.585 

.590 

.595 

.600 

.605 

.610 

.615 

.620 

.625 

.630 

.635 

.640 

.645 

.650 

.655 

.660 

.665 

.670 

+149214. +00 
+151905 +00 
+154205 +00 
+155860 +00 
+156785 +00 
+157067 +00 
+156925 +00 
+156644 +00 
+156514 +00 
+156770 +00 
+157558 +00 
♦158921 +00 
+160807 +00 
+163090 +00 
+165597 +00 
+168140 +00 
+170540 +00 
+172646 +00 
+174356 +00 
+175614 +00 
+176419 +00 
+176815 +00 
+176884 +00 
+176734 +00 
+176484 +00 
+176255 +00 
+176157 +00 
+176280 +00 
+176691 +00 
+177430 +00 
+178510 +00 
+179921 +00 
+181629 +00 
+183587 +00 
+185736 +00 
+188008 +00 
+190334 +00 
+192647 +00 
+194884 +00 
+196990 +00 
+168918 +00 
+200632 +00 
+202109 +00 
+203334 +00 
+204305 +00 
+205029 +00 
+205523 +00 
+205811 +00 
+205923 +00 
+205894 +00 
+205762 +00 
+205567 +00 
+205347 +00 
+205140 +00 
+204981 +00 
+204901 +00 
+204929 +00 
+205087 +00 
+205393 +00 
+205860 +00 
+206496 +00 
+207306 +00 
+208288 +00 
+209437 +00 
+210747 +00 
+212206 +00 
)-213800 +00 

.675 

.680 

.685 

.690 

.695 

.700 

.705 

.710 

.715 

.720 

.725 

.730 

.735 

.740 

.745 

.750 

.755 

.760 

.765 

.770 

.775 

.780 

.785 

.790 

.795 

.800 

.805 

.810 

.815 

.820 

.825 

.830 

.835 

.840 

.845 

.850 

.855 

.860 

.865 

.870 

.875 

.880 

.885 

.890 

.895 
• y WJ 

.905 

.910 

.915 

.920 

.925 

.930 

.935 

.940 

.945 

.950 

.955 

1965 
.970 
.975 
.980 
.985 
.990 
.995 

1.000 

+215515 +00 
+217335 +00 
+219240 +00 
+221214 +00 
+223237 +00 
+225292 +00 
+227360 +00 
+229424 +00 
+231468 +00 
+233475 +00 
+235433 +00 
+237327 +00 
+239146 +00 
+240881 +00 
+242522 +00 
♦244062 +00 
+245495 +00 
+246818 +00 
+248027 +00 
+249120 +00 
+250099 +00 
+250962 +00 
+251714 +00 
+252357 +00 
+252895 +00 
+253333 +00 
+253678 +00 
+253936 +00 
+254114 +00 
+254220 +00 
+254261 +00 
+254246 +00 
+254184 +00 
+254082 +00 
+253949 +00 
+253795 +00 
+253626 +00 
+253452 +00 
+253279 +00 
+253116 +00 
+252969 +00 
+252845 +00 
+252751 +00 
+252692 +00 
+252673 +00 
+252700 +00 
+252776 +00 
+252905 +00 
+253091 +00 
+253336 +00 
+253644 +00 
+254014 +00 
+254450 +00 
+254952 +00 
+255521 +00 
+256157 +00 
♦256859 +00 
+257628 +00 
+258462 +00 
+259360 +00 
+260322 +00 
+261345 +00 
+262428 +00 
+263568 +00 
+264764 +00 
+266013 +00 
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Table Aiod 

{Q)rei for ka = 80ir and 1 « z\/a2 « 10 

a = 2.4 an X = 0.06 cm 96 « z ^ 960 cm 

zKla‘ zA/a’ Wrel zA/a* (8) IT/ 

1.00 
1.05 
1.10 
1.15 
1.20 
1.25 
1.30 
1.35 
1.40 
1.45 
1.50 
1.55 
1.60 
1.65 
1.70 
1.75 
1.80 
1.85 
1.90 
1.95 
2.00 
2.05 
2.10 
2.15 
2.20 
2.25 
2.30 
2.35 
2.40 
2.45 
2.50 
2.55 
2.60 
2.65 
2.70 
2.75 
2.80 
2.-85 
2.90 
2.95 
3.00 
3.05 
3.10 
3.15 
3.20 
3.25 
3.30 
3.35 
3.40 
3.45 
3.50 
3.55 
3.60 
3.65 
3.70 
3.75 
3.80 
3.85 
3.90 
3.95 
4.00 

+266013 +00 
+280861 +00 
+298060 +00 
+315087 +00 
+330104 +00 
+342058 +00 
+350588 +00 
+355866 +00 
+358419 +00 
+358976 +00 
+358325 +00 
+357217 +00 
+356290 +00 
+356041 +00 
+356819 +00 
+358836 +00 
+362188 +00 
+366886 +00 
+372876 +00 
+380065 +00 
+388336 +00 
+397559 +0C 
+407604 +00 
+418345 +00 
+429663 +00 
+441449 +00 
+453607 +00 
+466048 +00 
+478696 +00 
+491485 +00 
+504357 +00 
+517261 +00 
+530157 +00 
+543007 +00 
+555781 +00 
+568454 +00 
+581005 +00 
+593416 +00 
+605672 +00 
+617763 +00 
+629679 +00 
+641412 +00 
+652959 +00 
+664313 +00 
+675474 +00 
+686439 +00 
+697208 +00 
+707781 +00 
+718158 +00 
+728342 +00 
+738334 +00 
♦748136 +00 
+757750 +00 
+767180 +00 
+776428 +00 
+785498 +00 
+794392 +00 
+803114 +00 
+811668 +00 
+820057 +00 
+828284 +00 

4.05 
4.10 
4.15 
4.20 
4.25 
4.30 
4.35 
4.40 
4.45 
4.50 
4.55 
4.60 
4.65 
4.70 
4.75 
4.80 
4.85 
4.90 
4.95 
5,00 
5.05 
5.10 
5.15 
5.20 
5.25 
5.30 
5.35 
5.40 
5.45 
5.50 
5.55 
5.60 
5.65 
5.70 
5.75 
5.80 
5.85 
5.90 
5.95 
6.00 
6.05 
6.10 
6.15 
6.20 
6.25 
6.30 
6.35 
6.40 
6.45 
6.50 
6.55 
6.60 
6.65 
6.70 
6.75 
6.80 
6.85 
6.90 
6.95 
7,00 

+836352 +00 
+844267 +00 
+852030 +00 
+859645 +00 
+867115 +00 
+874445 +00 
+881637 +00 
+888694 +00 
+895620 +00 
+902417 +00 
+909090 +00 
+915639 +00 
+922070 +00 
+928384 +00 
+934585 +00 
+940674 +00 
+946655 +00 
+952531 +00 
+958303 +00 
+963974 +00 
+969547 +00 
+975024 +00 
+980407 +00 
+985698 +00 
+990900 +00 
+996015 +00 
+100104 +01 
+100599 +01 
+101085 +01 
+101564 +01 
+102035 +01 
+102498 +01 
+102953 +01 
+103402 +01 
+103843 +01 
+104278 +01 
+104705 +01 
+105126 +01 
+105541 +01 
+105949 +01 
+106351 +01 
+106747 +01 
+107137 +01 
+107521 +01 
+107899 +01 
+108272 +01 
+108640 +01 
+109002 +01 
+109359 +01 
+109710 +01 
+110057 +01 
+110399 +01 
+110736 +01 
+111068 +01 
+111396 +01 
+111719 +01 
+112038 +01 
+112352 +01 
+112662 +01 
+112968 +01 

7.05 
7.10 
7.15 
7.20 
7.25 
7.30 
7.35 
7.40 
7.45 
7.50 
7.55 
7.60 
7.65 
7.70 
7.75 
7.80 
7.85 
7.90 
7.95 
8.00 
8.05 
8.10 
8.15 
8.20 
8.25 
8.30 
8.35 
8.40 
8.45 
8.50 
8.55 
8.60 
8.65 
8.70 
8.75 
8.80 
8.85 
8.90 
8.95 
9.00 
9.05 
9.10 
9.15 
9.20 
9.25 
9.30 
3.35 
9.40 
9.45 
9.50 
9.55 
9.60 
9.65 
9.70 
9.75 
9.80 
9.85 
9.90 
9.05 

10,00 

+113270 +01 
+113568 +01 
+113862 +01 
+114152 +01 
+114438 +01 
+114720 +01 
+114999 +01 
+115275 +01 
+115546 +01 
+115815 +01 
+116080 +01 
+116341 +01 
+116600 +01 
+116855 +01 
+11/107 +01 
+117356 +01 
+117602 +01 
+117845 +01 
+118085 +01 
+118322 +01 
+118556 +01 
+118788 +01 
+119017 +01 
+119243 +01 
+119466 +01 
+119687 +01 
+119905 +01 
+120121 +01 
+120335 +01 
+120546 +01 
+120754 +01 
+120961 +01 
+121165 +01 
+121366 +01 
+121566 +01 
+121763 +01 
+121958 +01 
+122151 +01 
+122342 +01 
+122531 +01 
+122718 +01 
+122903 +01 
+123086 +01 
+123267 +01 
+123446 +01 
+123624 +01 
+123799 +01 
+123973 +01 
+124144 +01 
+124314 +01 
+124483 +01 
+124649 +01 
+124814 +01 
+1249/8 +01 
+125139 +01 
+125299 +01 
+125458 +01 
+125615 +01 
+125770 +01 
+125924 +01 
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Table Aha 

(p)rei for ka = IOOtt and 0 < zk/a2 sï 1 

a = 2.5 cm X = 0.05 cm 0.625 125 cm 

zk/a2 (p)rtl zX/a* (P)rrl zk/a2 (p)m 

.005 

.0X0 

.015 

.020 

.025 

.030 

.035 

.040 

.045 

.050 

.055 

.060 

.065 

.070 

.075 

.080 

.085 

.090 

.095 

.100 

.105 

.110 

.115 

.120 

.125 

.130 

.135 

.140 

.145 

.160 

.155 

.160 

.165 

.170 

.175 

.180 

.185 

.190 

.195 

.200 

.205 

.210 

.215 

.220 

.225 

.230 

.235 

.240 

.245 

.250 

.255 

.260 

.265 

.270 

.275 

.280 

.285 

.290 

.295 

.300 

.305 

.310 

.315 

.320 

.325 

*335 

+982022 +00 
+976926 +00 
+972374 +00 
+968476 +00 
+964822 +00 
+961786 +00 
+958608 +00 
+955818 +00 
+953475 +00 
+950989 +00 
+948443 +00 
+946215 +00 
+944051 +00 
+942085 +00 
+940464 +00 
+938310 +00 
+936205 +00 
+934563 +00 
+932882 +00 
+931059 +00 
+929299 +00 
+928136 +00 
+927111 +00 
+924759 +00 
+923580 +00 
+922474 +00 
+920329 +00 
+919809 +00 
♦917676 +00 
+916733 +00 
+915738 +00 
+913301 +00 
+913558 +00 
+911518 +00 
+909522 +00 
+909878 +00 
+908407 +00 
+905770 +00 
+905369 +00 
+905603 +00 
+903762 +00 
+901182 +00 
+900357 +00 
+900839 +00 
+900360 +00 
+898174 +00 
+895729 +00 
+894637 +00 
+894924 +00 
+895267 +00 
+894445 +00 
+892360 +00 
+889933 +00 
+868248 +00 
♦887776 +00 
+888164 +00 
+888586 +00 
+888288 +00 
+886976 +00 
+884889 +00 
+882601 +00 
+880723 +00 
+879643 +00 
+879408 +00 
+879758 +00 
+880258 +00 
+880474 +00 

.340 

.345 

.350 

.355 

.360 

.365 

.370 

.375 

.330 

.385 

.390 

.395 

.400 

.405 

.410 

.415 

.420 

.425 

.430 

.435 

.440 

.445 

.450 

.455 

.460 

.465 

.470 

.475 

.480 

.485 

.490 

.495 

.500 

.505 

.510 

.515 

.520 

.525 

.530 

.535 

.540 

.545 

.550 

.555 

.560 

.565 

.570 

.575 

.580 

.585 

.590 

.595 

.600 

.605 

.610 

.615 

.620 

.625 

.630 

.635 

.640 

.645 

.650 

.655 

.660 

.665 

.670 

+880100 +00 
+879028 +00 
+877350 +00 
+875304 +00 
+873198 +00 
+871329 +00 
+869919 +00 
+869076 +00 
+868791 +00 
+868951 +00 
+869376 +00 
+869857 +00 
+870196 +00 
+870234 +00 
+869869 +00 
+869063 +00 
4867840 +00 
+866272 +00 
+864469 +00 
+862559 +00 
+860674 +00 
+858933 +00 
+857433 +00 
+856242 +00 
+855395 +00 
+854893 +00 
+854711 +00 
♦854797 +00 
+855085 +00 
+855496 +00 
+855952 +00 
+856374 +00 
+856695 +00 
+856855 +00 
+856812 +00 
+856536 +00 
+856014 +00 
+855247 +00 
+854246 +00 
+853037 +00 
+851650 +00 
+850126 +00 
+848506 +00 
+846835 +00 
+845158 +00 
+843515 +00 
+841945 +00 
+840482 +00 
+839153 +00 
+837981 +00 
+836980 +00 
+836159 +00 
+835521 +00 
+835063 +00 
+834777 +00 
+834649 +00 
+834663 +00 
+834800 +00 
+835039 +00 
+835357 +00 
+835730 +00 
+836136 +00 
+836551 +00 
+836955 +00 
+837327 +00 
+837649 +00 
+837905 +00 

.675 

.680 

.685 

.690 

.695 

.700 

.705 

.710 

.715 

.720 

.725 

.730 

.735 

.740 

.745 

.750 

.755 

.760 

.765 

.770 

.775 

.780 

.785 

.790 

.795 

.800 

.805 

.810 

.815 

.820 

.825 

.830 

.835 

.840 

.845 

.850 

.855 

.860 

.865 

.870 

.875 

.880 

.885 

.890 

.895 
r\/\s\ 

• 9UU 

.905 

.910 

.915 

.920 

.925 

.939 

.935 
949 

Í945 
.950 
.955 
960 

Í965 
.970 
.975 
.980 
.985 
.990 
.995 

1.000 

+838082 +00 
+838167 +00 
+838151 +00 
+838028 +00 
+837792 +00 
+837441 +00 
+836975 +00 
+836395 +00 
+835705 +00 
+834908 +00 
+834010 +00 
+833020 +00 
+831944 +00 
+830793 +00 
,+829575 +00 
+828300 +00 
+826978 +00 
+825621 +00 
+824238 +00 
+822840 +00 
+821436 +00 
+820037 +00 
+818652 +00 
♦817289 +00 
*815956 +00 
*814662 +00 
+813413 +00 
*812216 +00 
*811075 +00 
+809996 +00 
+808983 +00 
+808039 +00 
*807167 +00 
+806368 +00 
+805644 +00 
+804995 +00 
+804422 +00 
+803924 +00 
+803500 +00 
+803148 +00 
+802866 +00 
+802651 +00 
+802502 +00 
+802414 +00 
+802385 +00 
+802410 +00 
+802486 +00 
+802609 +00 
+802775 +00 
+802979 +00 
+803218 +00 
+803486 +00 
+803781 +00 
+804097 +00 
+804431 +00 
+804778 +00 
+805135 +00 
+805497 +00 
+805862 +00 
+806225 +00 
+806582 +00 
+806932 +00 
*807270 +00 
+807594 +00 
*807900 +00 
*808187 +00 
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Table Ai ib 

(p)rei for ka = IOOtt and 1 « zk/a1 « 10 

a = 2.5 cm k = 0.05 cm 125 « z « 1250 cm 

zkla1 (p)rrl zk/a2 <.p)r,l zk/a2 (p)rel 

1.00 
1.05 
1.10 
1.15 
1.20 
1.25 
1.30 
1.35 
1.40 
1.45 
1.50 
1.55 
1.60 
1.65 
1.70 
1.75 
1.80 
1.85 
1.90 
1.95 
2.00 
2.05 
2.10 
2.15 
2.20 
2.25 
2.30 
2.35 
2.40 
2.45 
2.50 
2.55 
2.60 
2.65 
2.70 
2.75 
2.80 
2.35 
2.90 
2.95 
3.00 
3.05 
3.10 
3.15 
3.20 
3.25 
3.30 
3.35 
3.40 
3.45 
3.50 
3.55 
3.60 
3.65 
3.70 
3.75 
3.80 
3.85 
3.90 
3.95 
4.00 

«808187 «00 
«809547 «00 
«807409 «00 
«801725 «00 
«793285 «00 
+783227 «00 
«772698 «00 
«762670 «00 
«753849 +00 
+746671 +00 
«741324 «00 
«737803 +00 
«735966 «00 
+735583 «00 
+736380 «00 
«738078 «00 
+740408 «00 
«743129 «00 
«746034 «00 
«746952 «00 
+751744 «00 
+754305 +00 
+756555 +00 
+758439 +00 
+759921 +00 
♦760978 «00 
«761603 «00 
+761797 +00 
«761566 +00 
«760925 «00 
«759891 «00 
«758485 +00 
+756728 «00 
«754642 «00 
«752251 «00 
♦749578 +00 
«746645 «00 
«743474 «00 
«740086 «00 
«736501 +00 
+732739 +00 
«728816 «00 
«724750 +00 
+720557 +00 
+716252 +00 
+711847 +00 
«707356 +00 
+702791 +00 
+698163 «00 
«693481 «00 
«688755 «00 
+683993 «00 
+679203 «00 
+674393 +00 
+669569 +00 
+664736 +00 
+659901 +00 
+655069 +00 
«650244 «00 
+645429 +00 
+640630 +00 

4.05 
4.10 
4.15 
4.20 
4.25 
4.30 
4.35 
4.40 
4.45 
4.50 
4.55 
4.60 
4.65 
4.70 
4.75 
4.80 
4.85 
4.90 
4.95 
5,00 
5.05 
5.10 
5.15 
5.20 
5.25 
5.30 
5.35 
5.40 
5.45 
5.50 
5.55 
5.60 
5.65 
5.70 
5.75 
5.80 
5.85 
5.90 
5.95 
6,00 
6.05 
6.10 
6.15 
6.20 
6.25 
6.30 
6.35 
6.40 
6.45 
6.50 
6.55 
6.60 
6.65 
6.70 
6.75 
6.80 
6.85 
6.90 
6.95 
7.00 

+635849 +00 
+631090 +00 
+626355 +00 
«621646 «00 
«616966 «00 
«612318 «00 
«607702 «00 
«603120 «00 
«598575 «00 
«594066 +00 
«589595 «00 
«585163 «00 
+580771 +00 
«576420 «00 
+572110 «00 
«567841 «00 
+563615 «00 
«559430 «00 
+555288 +00 
+551189 +00 
+547132 +00 
+543119 +00 
+539148 +00 
+535220 +00 
+531334 +00 
+527491 +00 
+523690 +00 
+519931 +00 
+516214 +00 
+512539 +00 
+508905 +00 
+505311 +00 
♦501759 +00 
+498246 +00 
+494774 +00 
«491341 +00 
+487947 +00 
+484592 +00 
+481275 +00 
+477996 +00 
+474754 +00 
+471550 +00 
+468382 +00 
+465250 +00 
+462154 «00 
«459093 «00 
+456067 «00 
+453076 «00 
«450119 +00 
+447195 +00 
+444304 +00 
+441446 +00 
+438621 +00 
+435827 +00 
+433064 +00 
+430333 +00 
+427632 +00 
+424961 +00 
+422320 +00 
+419708 +00 

7.05 
7.10 
7.15 
7.20 
7.25 
7.30 
7.35 
7.40 
7.45 
7.50 
7.55 
7.60 
7.65 
7.70 
7.75 
7.80 
7.85 
7.00 
7.95 
8.00 
8.05 
8.10 
8.15 
8.20 
8.25 
8.30 
8.35 
8.40 
8.45 
8.50 
8.55 
8.60 
8.65 
8.70 
8.75 
8.80 
8.85 
8.90 
8.95 
9.00 
9.05 
9.10 
9.15 
9.20 
9.25 
9.30 
9.35 
9.40 
9.45 
9.50 
9.55 
9.60 
9.65 
9.70 
9.75 
9.80 
9.85 
9.90 
9.95 

10.00 

+417126 +00 
+414571 +00 
«412045 «00 
+409547 «00 
+407076 +00 
+404632 +00 
+402215 +00 
+399823 +00 
«397458 +00 
+395118 «00 
«392804 «00 
+390514 +00 
«388249 «00 
«386007 «00 
«383790 «00 
«381596 «00 
«379425 «00 
«377276 +00 
«375151 «00 
«373047 «00 
«370965 +00 
«368905 +00 
+366866 +00 
+364848 +00 
+362851 +00 
«360874 «00 
+358917 +00 
+356980 +00 
+355062 +00 
«353164 +00 
+351285 +00 
+349424 +00 
+347582 +00 
+345758 +00 
+343953 +00 
+342164 +00 
+340304 +00 
«338640 «00 
«336904 +U0 
«335185 «00 
«333482 +00 
+331795 «00 
+330124 +00 
«328470 «00 
«326831 +00 
«325208 «00 
«323599 +00 
«322007 «00 
«320428 «00 
«318865 «00 
«317316 «00 
«315781 «00 
«314261 +00 
+312754 +00 
«311262 «00 
«309783 +00 
«308317 +00 
+306864 +00 
«305425 +00 
+303998 +00 
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Table Anc 
(O)r'i for ka = lOOrr and 0 < zA/a2 « 1 

a = 2.5 cm A = 0.05 cm 0.625 « 2 € 125 cm 

zX/o* Wrrt zA/a* zA/a1 (8)m 

.005 

.010 

.015 

.020 

.025 

.030 

.035 

.040 

.045 

.050 

.055 

.060 

.065 

.070 

.075 

.080 

.085 

.090 

.095 

.100 

.105 

.110 

.115 

.120 

.125 

.130 

.135 

.140 

.145 

.150 

.155 

.160 

.165 

.170 

.175 

.180 

.185 

.190 

.195 

.200 

.205 

.210 

.215 

.220 

.225 

.230 

.235 
240 

[245 
.250 
.255 
.260 
.265 
.270 
.275 
.280 
.285 
.290 
.295 
.300 
.305 
.310 
.315 
.320 
.325 
.330 
.335 

+184071 -01 
+239536 -01 
+287005 -01 
♦331741 -01 
+369760 -01 
+405816 -01 
+439186 -01 
+471109 -01 
+500024 -01 
+527780 -01 
+557751 -01 
+580960 -01 
+606259 -01 
+634152 -01 
+653329 -01 
+681304 -01 
+699665 -01 
+718673 -01 
+739195 -01 
+760600 -01 
+784645 -01 
+808722 -01 
+822181 -01 
+837389 -01 
+866887 -01 
+873328 -01 
+902346 -01 
+909322 -01 
+939321 -01 
+941571 -01 
+974305 -01 
+980492 -01 
+995449 -01 
+102639 +00 
+102765 +00 
+104165 +00 
+107453 +00 
+108368 +00 
+108375 +00 
♦110777 +00 
+113844 +00 
+114739 +00 
+114507 +00 
+115843 +00 
+118901 +00 
+121514 +00 
+122258 +00 
+121970 +00 
+122491 +00 
+124661 +00 
+127714 +00 
+130212 +00 
+131288 +00 
+131202 +00 
+130986 +00 
+131646 +00 
+133548 +00 
+136318 +00 
+139165 +00 
+141334 +00 
+142448 +00 
+142621 +00 
+142337 +00 
+142211 +00 
+142737 +00 
+144138 +00 
+146328 +00 

.340 

.345 

.350 

.355 

.360 

.365 

.370 

.375 

.380 

.335 

.390 

.395 

.400 

.405 

.410 

.415 

.420 

.425 

.430 

.435 

.440 

.445 

.450 

.455 

.460 

.465 

.470 

.475 

.480 

.485 

.490 

.495 

.500 

.505 

.510 

.515 

.520 

.525 

.530 

.535 

.540 

.545 

.550 

.555 

.560 
.565 
.570 
.575 
.580 
.585 
.590 
.595 
.600 
.605 
.610 
.615 
.620 
.625 
.630 
.635 
.640 
.645 
.650 
.655 
.660 
.665 
.670 

+148994 +00 
+151713 +00 
+154088 +00 
+155839 +00 
+156858 +00 
+157211 +00 
+157105 +00 
+156820 +00 
+156653 +00 
+156847 +00 
+157564 +00 
+158857 +00 
+160687 +00 
+162933 +00 
+165426 +00 
+167976 +00 
+170403 +00 
+172550 +00 
+174309 +00 
+175618 +00 
+176470 +00 
+176906 +Ö0 
+177003 +00 
+176868 +00 
+176620 +00 
+176381 +00 
+176263 +00 
+176357 +00 
♦176736 +00 
+177440 +00 
+178486 +00 
+179865 +00 
+181546 +00 
+183484 +00 
+185618 +00 
+187882 +00 
+190207 +00 
+192526 +00 
♦194773 +00 
+196894 +00 
+198841 +00 
+200577 +00 
+202076 +00 
+203323 +0U 
+204316 +00 
+205060 +00 
+205573 +00 
+205876 +00 
+206001 +00 
+205981 +00 
+205855 +00 
+205662 +00 
+205441 +00 
+205230 +00 
+205065 +00 
+204977 +00 
+204994 +00 
+205140 +00 
+205432 +00 
+205886 +00 
+206508 +00 
+207304 +00 
+208273 +00 
+209410 +00 
+210708 +00 
+212156 +00 
+213741 +00 

.675 

.680 

.685 

.690 

.695 

.700 

.705 

.710 

.715 

.720 

.725 

.730 

.735 

.740 

.745 

.750 

.755 

.760 

.765 

.770 

.775 

.780 

.785 

.790 

.795 

.800 

.805 

.810 

.815 

.820 

.825 

.830 

.835 

.840 

.845 

.850 

.855 

.860 

.865 

.870 

.875 

.880 

.885 

.890 

.895 
• ÏTW 

.905 

.910 

.915 

.920 

.925 

.930 

.935 

.940 

.945 

.950 

.955 
QfiQ 

Í965 
.970 
.975 
.980 
.985 
.990 
»995 

1.000 

+215448 +00 
+217261 +00 
+219161 +00 
+221131 +00 
+223152 +00 
+225206 +00 
+227274 +00 
+229340 +00 
+231386 +00 
+233397 +00 
+235359 +00 
+237258 +00 
+239084 +00 
+240825 +00 
+242473 +00 
+244020 +00 
+245461 +00 
+246791 +00 
+248008 +00 
+249109 +00 
+250095 +00 
+250966 +00 
+251724 +00 
+252374 +00 
+252918 +00 
+253363 +00 
+253713 +00 
+253976 +00 
+254158 +00 
+254267 +00 
+254312 +00 
+254299 +00 
+254239 +00 
+254139 +00 
+254007 +00 
+253853 +00 
+253684 +00 
+253510 +00 
+253336 +00 
+253171 +00 
+253023 +00 
+252897 +00 
+252800 +00 
+252738 +00 
♦252717 +00 
+252740 +00 
+252813 +00 
+252938 +00 
+253121 +00 
+253362 +00 
+253666 +00 
+254033 +00 
+254465 +00 
+254963 +00 
+255528 +00 
+256160 +00 
+256858 +00 
+257623 +00 
+258454 +00 
+259349 +00 
+260307 +00 
+261327 +00 
+262406 +00 
+263544 +00 
+264737 +00 
+265983 +00 
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Table Ann 
{B)rti for ka = IOOtt and 1 *£ zX/aJ =s 10 

a = 2.5 cm X = 0.05 cm 125 s z ^ 1250 cm 

zA/a* («)„, zX/a* Wrr, zX/a* <«>~i 

1.00 
1.05 
1.10 
1.15 
1.20 
1.25 
1.30 
1.35 
1.40 
1.45 
1.50 
1.55 
1.60 
1.65 
1.70 
1.75 
1.80 
1.85 
1.90 
1.95 
2.00 
2.05 
2.10 
2.15 
2.20 
2.25 
2.30 
2.35 
2.40 
2.45 
2.50 
2.55 
2.60 
2.65 
2.70 
2.75 
2.80 
2.85 
2.90 
2.95 
3.00 
3.05 
3.10 
3.15 
3.20 
3.25 
3.30 
3.35 
3.40 
3.45 
3.50 
3.55 
3.60 
3.65 
3.70 
3.75 
3.80 
3.85 
3.90 
3.95 
4.00 

+265983 +00 
+280814 +00 
+298009 +00 
+315044 +00 
+330075 +00 
+342044 +00 
+350589 +00 
+355879 +00 
+358440 +00 
+359002 +00 
+358353 +00 
+357243 +00 
+356313 +00 
+356060 +00 
+356833 +00 
+358845 +00 
+362192 +00 
+366885 +00 
♦372871 +00 
+380057 +00 
+388324 +00 
+397544 +00 
+407587 +00 
+418327 +00 
+429643 +00 
+441429 +00 
+453586 +00 
+466027 +00 
+478675 +00 
+491464 +00 
+504336 +00 
+517240 +00 
+530136 +00 
+542987 +00 
+555761 +00 
+568435 +00 
+580986 +00 
+593398 +00 
+605655 +00 
+617746 +00 
+629663 +00 
+641397 +00 
+652944 +00 
+664299 +00 
+675460 +00 
+686426 +00 
+697195 +00 
+707769 +00 
+718147 +00 
+728331 +00 
+738323 +00 
+748125 +00 
+757740 +00 
+767170 +00 
+776419 +00 
+785489 +00 
+794383 +00 
+803106 +00 
+811660 +00 
+820049 +00 
+828277 +00 

4.05 
4.10 
4.15 
4.20 
4.25 
4.30 
4.35 
4.40 
4.45 
4.50 
4.55 
4.60 
4.65 
4.70 
4.75 
4.80 
4.85 
4.90 
4.95 
5.00 
5.05 
5.10 
5.15 
5.20 
5.25 
5.30 
5.35 
5.40 
5.45 
5.50 
5.55 
5.60 
5.65 
5.70 
5.75 
5.80 
5.85 
5.90 
5.95 
6,00 
6.05 
6.10 
6.15 
6.20 
6.25 
6.30 
6.35 
6.40 
6.45 
6.50 
6.55 
6.60 
6.65 
6.70 
6.75 
6.80 
6.85 
6.90 
6.95 
7.00 

+836346 +0Ó 
+844260 +00 
+852024 +00 
+859639 +00 
+867110 +00 
+874440 +00 
+881632 +00 
+888689 +00 
+895615 +00 
+902413 +00 
+909086 +00 
+915636 +00 
+922067 +00 
+928381 +00 
+934581 +00 
+940671 +00 
+946652 +00 
+952528 +00 
+958300 +00 
+963972 +00 
+969545 +00 
+975022 +00 
+980405 +00 
+985696 +00 
+990888 +00 
+996013 +00 
+100104 +01 
+100599 +01 
+101085 +01 
+101564 +01 
+102035 +01 
+102498 +01 
+102953 +01 
+103402 +01 
+103843 +01 
+104278 +01 
+104705 +01 
+105126 +01 
+105541 +01 
+105949 +01 
+106351 +01 
+106747 +01 
+107137 +01 
+107521 +01 
+107899 +01 
+108272 +01 
+108640 +01 
+109002 +01 
+109359 *01 
+109710 +01 
+110057 +01 
+110399 +01 
+110736 +01 
+111068 +01 
+111396 +01 
+111719 +01 
+112038 +01 
+112352 +01 
+112662 +01 
+112968 +01 

7.05 
7.10 
7.15 
7.20 
7.25 
7.30 
7.35 
7.40 
7.45 
7.60 
7.55 
7.60 
7.65 
7.70 
7.75 
7.80 
7.85 
7.90 
7.95 
8.00 
8.05 
8.10 
8.15 
8.20 
8.25 
8.30 
8.35 
8.40 
8.45 
8.50 
8.55 
8.60 
8.65 
8.70 
8.75 
8.80 
8.85 
8.90 
8.95 
9.00 
9.05 
9.10 
9.15 
9.20 
9.25 
9.30 

Ml 
9.45 
9.50 
9.55 
9.60 
9.65 
9.70 
9.75 
9.80 
9.85 
9.90 
9.05 

10,00 

+113270 +01 
+113568 +01 
+113862 +01 
+114152 +01 
+114438 +01 
+114720 +01 
+114999 +01 
+115275 +01 
+115546 +01 
+115815 +01 
+116080 +01 
+116341 +01 
+116600 +01 
+116855 +01 
+117107 +01 
+117356 +01 
+117602 +01 
+117845 +01 
+118085 +01 
+118322 +01 
+118556 +01 
+118788 +01 
+119017 +01 
+119243 +01 
+119466 +01 
+119687 +01 
+119906 +01 
+120122 +01 
+120335 +01 
+120546 +01 
+120755 +01 
+120961 +01 
+121165 +01 
+121367 +01 
+121566 +01 
+121763 +01 
+121959 +01 
+122152 +01 
+122343 +01 
+122532 +01 
+122718 +01 
+122903 +01 
+123086 +01 
+123267 +01 
+123446 +01 
+123624 +01 
+123799 +01 
+123973 +01 
+124145 +01 
+124315 +01 
+124483 +01 
+124650 +01 
+124815 +01 
+124978 +01 
+125140 +01 
+125300 +01 
+125458 +01 
+125615 +01 
+125770 +01 
+125924 +01 
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