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ABSTRACT

This report summarizes the work performed duirng the third six-
mon¢h period of the NASA Lewls sponsored research program (Contract
Number NAG 3-67) entitled, "Prediction of Sound Radiation from Different
Practical Jet Engine Inlets". The work done during the first year of the
contract may be summarized as follows. During the initial six-month period
the computer codes necessary for this study were developed and checked
against exact solutions generated by the point source method using the
NASA Lewls QCSEE inlet geometry. During the second half year, these
computer codes were used to predict the acoustic properties of the following
five inlet configurations: the NASA Langley Bellmouth, the NASA Lewis
JT15D-1 Ground Test Nacelle, and three finite hyperbolic inlets of 50, 70
and 90 degrees.

During the past six months, 35 computer runs were done for the
NASA Langley Bellmouth. For each of these computer runs, the reflection
coefficient at the duct exit plane was calculated as was the far field
radiation pattern. These results are presented in both graphical and tabular
form in this report with many of the results cross plotted so that trends in
the results verses cut-off ratio (wave number) and tangential mode number

may be easily identified.
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Introduction

During the first year of this contract, the two developmental tasks
associated with this project were completed. Firstly, existing computer
codes for the calcula‘’ion of the sound radiated from axisymmetric bodies
were upgraded and refined so that calculations could be made having non-
dimensional wave numbers (based on duct radius) of up to 20. This initial
development work was accomplished using the NASA Lewis QCSEE inlet of
Ref. 1. The results of this initial development work are presented in the
NASA Lewis Semi-Annual Status Report (6/2/80-“/2‘(;/80) for this grant
(Number NAG 3-67). Secondly, many small sate(lite programs were
developed to do such things as calculate the cut-off wave numbers fo
various modes, calculate the modal source inputs for the other computer
programs, and plot the data generated in the {ield. These and the two main
programs, for calculating the surface distributions and field distributions of
the acoustic quantities of interest, were then combined into a coherent
package of programs (i.e. the data file structure for each is the same so that
only a single set of data files is required). This package of programs was
then used to investigate the acoustic behavior of five different inlet

2.3

configurations, namely: the NASA Langley Bellmouth® , the NASA Lewis

JT15D 1 ground test nacellel‘l’j, and three finite hyperbolic inlets similar to

5,7

those of the Y . CHO”" study of 50, 70 and 90 degrees. Comparisons

were made between the results generated by the integral technique §-10

used in this study and those of other experimental and theoretical studies for



the five inlet configurations. Both reflection coefficients and radiation pat-
terns in the field were compared for various modal inputs at various wave
numbers. These results are presented in the NASA Lewis Semi-Annual

Status Report (12/1/80-5/30/81) for this grant.

During the past six months, 35 computer runs were done for the
NASA Langley Bellmouth. These runs form a parametric study for this
geometry which consists of five different input modes and six cut-off ratios
plus five special runs at other cut-off ratios done at the sponsors request.
For each run, the reflection coefficient at the duct exit plane is valcualt2d
along with the cistribution of the acoustic sound power level (SPL) in the
ficld. These results are plotted and cross plotted holding either the input

mode or the cut-off ratio constant.



Numerical Considerations

Since the required computer runs for the parametric study for this
inlex geometry cover a wide range of input modes and cut-off ratios (i.e.
wave numbers) the same number of calculativnal points on the body was not
used for all of the runs. In Table I is found the range of values of the input
parameters for which the c.fferent numbers of points along the body and in
the 6 (tangential) di ection are used. As the wave number (cut-off ratio)
is increased, more points must be used on the body to accurately describe
the distribution of the acoustic quantities on the surface of the body as is
indicated in Table 1. Also, as tne input mode number (M) is increased, the
number of points used In the &  Integration must be increased to
accurately describe the varlations of the acoustic quantities in that
direction.

In Figs. 1-3, the distributions of calculational points n the surface
of the body are presented. The arrows represent outward normals from the
body as these plots represent a visual check of the geometric input data for
the acoustic calculation programs. It will be noted here that if the driver
plane, which doubles here as the duct exit plane as there is no straight duct
section connected to the inlet lip, is non-dimensionalized as 1.0 then the
nominal point spacings on the driver plane and the inner bellmouth are 0.04,
0.025, and 0.02 respectively. The bellmouth geometry is terminated in all

cases by a 2:1 ellipse as the theory requires a closed body.



The Computer Runs

In Table II, a matrix of all of the computer runs done for the Langley
Bellmouth is presented along with the five special runs done at the request
oi the contractor. This table also relates the cut-off ratios for the various
modes run to the corresponding non-dimensional wave numbers at which the
runs were performed. A standard plot of the sound pressure level calculated
in the field is generated with each computer run. These plots are presented
as Figs. 4-38, These figures are grouped according to the input mode used at
the driver and are presented in ascending wave number order. Thus Figs. 4
12 are for an input mode of M-}, Figs. 13-20 for M-2, Figs. 21 26 for M.4,
and Figs. 27-32 for M:8. All of these are done for the first radial mode
input at the driver plane., The {inal set of these piots, Figs. 33-38 15 for a
tangential mode of M=4 and the third radial mode input at the driver plane.
For these plots, the data is calculated at 46 points in the field on a quarter
circle having a radius of 20.36a. These points are evenly spaced from 0°,
the centerline of the duct, to 90° in 2° increments. Th.s is actually a rather
course mesh when looking at higher radial modes as in Figs. 33-38 run for an
input mode of (M,N):(4,3) and this is why the valleys between the three
lobed radiation pattern in the field are somewhat indistinct. Also, the points
are calculated 20.36 radii from the duct entrance as this is where they are
measured in Refs, 2 and 3

If we now look at the "concept of angular iscation ot the
predominant acoustic radiation" we find that in general, this radiation peak

moves towards the centerline of the duct for increasing wave numbers and



away from the duct centerline for increasing tangential mode numbeis,
These results, for all of the runs done for this inlet, are presented ip Table
IIt. For the modal input (4,3) the lobe that carries the maximum SPL in (dB)
changes from the first (counted from the centerline of the duct) to the third
at a cut-off ratio of 1.305. Thus, the bracketed values in Table 1l follow the
first lobe even though it is no longer the predomirant one (See Figs. 33-38.).
It will be noted here again that since the acoustic quantities were only
calcuated at 2° increments from the centerline of the duct to 90° that the

angular values in Table 11l are probably only good to 7 | °,



Reflection Coefficients

Since there is o straight duct section connected to the inlet, the
driver plane is the same as the duct exit plane. Therefore, the reflection

coefficient defined as

49
pkip - an i
R ik¢ +39d
an
where X is the wave number, 4 is the acoustic potential,

and % ¢ 15 the normal acoustic velocity (defined with an outw.ard normal
n

to .he (body), can be calculated directly from the results of the surface

acoustic program without using the field program. Since the reflection

coefficient is complex, it is plotted as a modulus and a phase (in degrees) in

two separate graphs with the same figure number,

In Figs. 39 and 40, the reflection coefficient is plotted for an input
mode of (1,1) for all of the wave numbers {cut-off ratios) run. Some of the
individual cases run are repeated in noth figures for case of comparison,
Simtlarly, in Figs, 81 and 42, the reflection coefficient at the duct exit plane
is plotted for an input rode of (2,1) at the driver plane for all of the cases
run. Also, Figs. 43 and 44 are for input modes of (4,1) and (8,1) respectively.
For an input mode of (4,3) the results are plotted in six graphs designated as
Fig. 45. Since the mnput mede has two rzero crossings for the acousti-
potential specified, the reflection coefficient has a discontinuty it these
points, This is shown in Fig. 45 by artifically extending the data to the plox
boundaries in the direction it was headed at these points. Since the trends
were not always in the same direction at these points, the data was plotted

in separate graphs for clarity.



'n the next set of figures, the reflection coefficient is plotted for
input modes of (1,1), (2,1), (4,1) and (8,1) for constant cut-off ratio. As
before, each figure consists of two pi~*<. ore for the modulus of the
reflection coefficient and one for the phase, Figures 46-51 are for cut-off
ratios of 1.005, 1.015, 1.064, 1.15%, and 1,305 and 1.956 respectively,

It wil' be noted here that the reason for the seemingly sirange
behavior of the reflection coefficient in Figs. 44 and 51 for an input mode of
(8,1) at a wave rnumber of 15.01 (i.e. a cut-off ratio of 1.556) 13 that this is
above the second radial mede cut-off wave number which is ka-14.12 for
(8,2). This is significant as the integral technique empluyed i1n the
calculation of these values automatically considers all radial modes for the
tangential mode specified. Thus, even though the pressure (i.e. potential)
specified at the driver piane is for the (8,1) mode, the sclution is pleking up
the effect of the (8,7 mode as well as for this wave number it is cut-on and
has a cut-off ratio of 1.06). It s not possible to separate out this effect
with this formulation of the problem as this would require the over
specification of the boundary conditions on the driver plane. That is, it
would require the specification of both the acoustic potential (i.e. pressure)
and the normal azoustic ve{ocity on the driver which cannot he done for an
elliptic problem,

This is also why the principle radiation peak shifts from the first to
the third for an input mode of (4,3) (See Figs. 33-38 and Table IIL.). In this
case, the (4,4) mode is cut-on at a wave number of 15.96 so that the last two
wave numbers, 16.55 and 19.73, have this mode cut-on with cut-off ratios of

1.037 and 1.236 respectively.



Radiation Patterns

The radiation patterns are presented in Figs. 4-38 for the 39 runs
done for the .angely Bellmouth. Since in this form the results are not easy
to compare, the relative SPL (Sound Pressure Level) in decibels and phase in
degrees have been cross plottcd so that trends can be seen more easily. The
plots are of the relative values referenced in all cases to the point in the
field where the maxirmum SPL occurs for each case.

In Figs. 52 and 53, the results are plotted for all of the runs done for
an input mode of M=(l,1). Each figure consists of three plots: two for the
relative SPL in dB and one for the phase. Note that the phase plot in Fig, 52
has an expanded scale as compared to the phase plot in Fig. %3. This was
done simply for the sake of clarity. This Is also done in Fig. 54. As with
the reflection coefficient plots some of the runs are repeated in Figs. 52 and
53 for ease of comparison. Similarly, the results of all of the runs done for a
modal input of M=(2,1} are presented in Figs. 54 and 55. Also, the results
for input modes of (4,1) and (8,1) are presented in Figs. 56 and 57
respectively. As mentioned before, the seemingly aberrant behavior of the
results for a modal input of (8,1) at a non-dimensional wave number of
ka-19.01, clearly visible in Fig. 57b, is due to the fact that the (8,2) mode is
cut-on at this frequency. This is ore of the reasons why the results for an
input mode of (4,3) for the last two wave numbers run, 16.55 and 19.73, are
presented in separate plots in Fig. 98. Also, the valleys between the lobes in

these plots would be more distinct if more points had been used in the field.



Finally, in Pigs. 59-64, the relative results in the field are presented
for modal inputs of Ms(1,1), (2,1), (8,1) and (8,1) while the cut-off ratio is
held constant as was done for the reflection coefficient plots. Agaln, the

relative SPL in dB is plotted in two ways In each figure.



References

"Effect of Entry-Lip Design on Aerodynamics and Acoustics of High-
Throat-Mach-Number Inlets for the Quiet, Clean, Short-haul
Experimental Engine," B. A, Miller, B. J. Dastoli and H. L. Wesoky,
NASA TM X-3222, Mav 1975.

"Inlet ( . .tour anuy Flow Effects or: Radiation," J. M. Ville, and R. J.

Silcox, AIAA Papaer Numher 80-0966, June 1980.

"Experimental Investigation of the Radiation of Sournd from an
Unflanged Duct and a Bellmouth Including the Flow iffect,” J. M.

Ville nd R. J. Silcox, NASA Technical Paper 1697, August 1980.

"Analysis of Radiation Patterns of Interaction Tones Generated Ly
Inlet Rods in the JT15D Engine," M. F. Heidmann, A. V. Saule aid J.

G. McArdle, AIAA Paper Number 79-0581, March 1979,

"Analysis of Radiation Patterns of Interaction Tones Generated bv
Inlet Rods in the JT15D Engine," M. F. H~idmann, A. V. Saule and J.

G. McArdle, NASA TM-79074, March 1979.

"Sound Radiation from Hyperboloidal Inlet Ducts,” Y. C. Cho, AlAA

Paper Number 79-0677, March 1979,

"Rigorous Solutions for Sound Radiation from Circular Ducts with
Hyperbolic Horns or Infinite Plane Baffle,” Y. C. Cho, Journal of

Sound and Vibration, Vol. 69, No. 3, pp. 405-425, 1980.

10



8.

10.

"Predicting the Acoustics of Arbitrarily Shaped Bodies Using an
Integral Approach,” W. A, Bell, W. L. Meyer and B. T. Zinn, AlAA

Journal, Vol. 135, No. 6, pp. 813-820, June 1977,

"Boundary Integral Solutions of Three Dimensional Acoustic
Radiation Problems,” W. L. Meyer, W. A. Bell, M. P, Stallybrass

and B. T. Zinn, Journal of Sound and Vibration, Vol. 59, No. 2, pp.

245-262, July 1978.

"Prediction of the Sound Flield Radiated from Axisymmetric
Surfaces," W. L. Meyer, W. A, B=ll, M, P, Stallybrass and B, T. Zinn,

Journal of the Acoustical Society of America, Vol. 63, No. 2, pp.

631-638, March 1979.



ORIGINAL PAGE IS .
OF POOR QUALITY .

TABLE I

Number 6f Pointe Used in the Surface Inteqrations

Numpar of Points Range of Nuen-Dimensional
uin the Dody Wave Numbeos
(ka)
102 0 e %
1595 S ey 42
i8¢ 1@ ==} 20
Nagper of Points an Range of Tangentlal
Tangential Integration Mode Numbpers
(M)
32 0 -->» 3
N L
76 8 --r il

12



SF'POO QUALTY

-

TABLE XX

Non- Dimensional Wave Numbars lUsed in Computes Rubs

Cut=OfF¢ (Tangential, Radial) Moves

Ratios ' 4 '

(4,4 (2,1) (4,12 (a8, (4,5}

P (4313 i.850 3.069 5. 345 ? 699 12,

4. 018 i.8069 3.400 5.398 Q.72 1.

L. los 1.9%9 - R.249 G658 0 de 13,
L4055 2,127 3.927 & 142 14 14 14,
1.30% a.4u3 3.984% 6.940 18,59 1

i .5%6 & Bh% 4.752 8.27% 1% . diK L
i.740 %.314

o040 3.7%5

ZOA%0 b. %06

ERRIEI L] 4. 602

A.370 6. 064

¥ 28,2 Acde wut-on.

+ {4,4) Mode cut-en

13
. = S iy v n'




ORIGINAL PAGE IS
GflﬂlﬂkiﬂuUJTY

TABLE YII

The Concept of Angular Loacation of Predeminant Acoustic Radiat.on

Moo Wave ¥ (=HdR) ¥ {~Hdu)
NuMb e £/ MIN MAX
(i, M2 (ka) mn (Dagreen) (Dagy ens)
{1,4%? £, 850 1.00% 12 8y
Vi, 8D 1.867 1.04% e 39
(1,1? i, 90y 1.064 R ¥ 8%
(1,4 W 1.455% Al 76
(4,4 o400 1.30% i1 7
YR Q8N . 9%6 10 Lo
v, 40 3756 2 040 8 30
14,4 4.603 2,500 7 45
(1,3 5. 284 2.870 7 44
(R2,1) BN Y £.00% 24 aea
(2,14 3.400 1045 21 21
(2,4 3.4y 1.0064 20 g0
(2,4 360y 4. 15% 19 76
R,1) 5.98s i 308 17 &9
(2,4 4, 750 1.9%6 L6 e
fu,4.) RS ) L 740 15 %54
(e, [T ST T o490 14 50
(4,1 R 2N 1.00% a8 Vs
(4,%, P 1.04% 28 78
(4,1° 5. 4498 1.064 w7 Vit
{4,4) &L i42 1.15% 26 T4
(4,1) H.7A0 5.30% 25 ey
(9,48 8.a7% 1.59%6 23 priz]
(6,02 P.H8% 1.00% 3& 7
(8,4 9. TP 1.04% 36 Y&
(8,5 40 35 1.044 3% 74
(8,1) 11..14 1.45% 34 70
(8,4 12,59 1.30% 34 63
(f,4) 15 04 1.5%8 o8 Gé
(4,3 12.74 1.008 13 az
(4,3, 287 5,015 3 o7
14,5 14X, 4% L. 064 13 Q&
(4,3, 14 0% R ie 24
(4,0 Lo a0 OB6ES 040 PRt
(4,%) 19 V'3 1 5%6 KXISS 49¢1%)

14



1814

‘spd 203 ?uuuw.tb&
9960-08 # 4¥IJVd VVIV wosy Aujawoad
HLNONTIZE ATIONVI VSVN

STV

15



3y

TS

|

| X el

——

-

g

Bind—e

-

g

[ g

i

e

[ o

rz=3—o

Ll

rg—

[ 23

- sid 6G; (Pajrasso))
= 9960-08 # ¥advd vvIv welq Ruyowod)
S —e
-t —e
=
g
g
g
| e o
g
-
us—
-_—t—e
-
L —

HLNOKRTI3A ATIONV] VSVN

£
%S
G

16



S

¢

17

—

NASA LANGLEY BELLMOUTH
Ceometry From: AIAA PAPER § 80-0966
(Corrected) 189 pts

Fig. 3



LANGLEY BELLMOUTH

i.85

3
g

———————————————————————

—————————————————

E)eg SPLiDeg|SPL

18

SPL (dB)

(1,1)



LANGLEY BELLMOUTH

™~
©
-y

S G GN PR G0 GN0 O G UM Gut Um) U0 R S 0 )

[peglsPLipeg|sPL

ONTOOQUIRCRNINBRAIRRIIS

19

SPL (dB)

= (1,1)

(M,N)

Fig. 5



LANGLEY BELLMOUTH

()
Q
o
Q
N

o ot B0 e om - o em g o e o4 0

Deg|SPLiDeg|SPL

ON+eOoNIN=RNIRRRAIRRIVS

20

120

20

SPL (dB)

= (1,1)

(M,N)

Fig. 6



LANGLEY BELLMOUTH

8 U 0t G PN G0 G0 SN GH) G BN G0 G G PR 6N VI ol ) OR) S 90 S0U

G ) GN) GND GNE NS SN GEI GV VR SN AN ) GEN W GEL BVE Gu

Deg|SPLIDeg|SPL]

21

SPL (dB)

(M,N) = (1,1)

rig. 7



(1°T) = (N‘W) 8 ‘814

(ap) 1dS
oz 001 o8 09 or oz
.0 - 1 - . ! } } . * ‘
® ﬂ \ ﬁ
e v
[ ]
®
[ ]
[
51
S0t | 08 | vIL | ¥
co1 ] @s |s1t| 2
69 SOt o8 | SIL| OF
] ve jet | ee
ot 2@ |st] s€
1] o8 |stt] s
. oof | 8 | &ti | o6
«0f oot | %2 {1t} @2
60t | 22 | sl1 | 92
[ 1] 0L il 7
- 06 otl | w9 | M| 22
ot} 99 11| o2
i} v {e11| Q1
1t} 29 {211} o1
2t o3 |t | »
zir ]| es o1t | 2t
2t1| 95 |00t | ot
st ] s |cor! @
— 001 el 2S 01 9
; e, vit ] os {10t | ¥
v9E02 e SRR
I =K 1dS|32ar1ds|32a
orec = ©f oS¢ - 02t

HLNONWTITASL AATINVI

22



S

1,4,

IANGLEY BE]

ka - z8%

:’.000000

3
g

120

SSRUIBRBYITIRNTRLBUIRER

- - on oo o8
P PN P S ST e N P P St G G ) PR G S O S

sts-‘ﬂ'@.FP‘.ﬂo."o‘Q.F

Deg|SP1iDeg!SPL]

CATONRNIBUIRNBRRIRARIIS

23

SPL (dB)

Fig. 9 (M,N) =(1,1)



(1°T) = (N‘W)

(gp) 1ds

01 “814

St

oSY
°gE 02 o
I = K
9L€ = ©)

®e
.
®00c/econcec?

S

74

<06

901 08 | 021 | 4 4
gt | ag | 121 | 20
801 99 [ 744 oy
601 e | 221 et
Oll | 28 | 221 9
011 ] 08 | €21 1 ¢
olt AL €2t 2t
14 §4 8. | 21 [/
F44 » | €21 ']
44} 2L | g2t 02
eIt} 02 (€21} 2
cil| 88 | €21 | 22
il | 99 | €211 ©2
1 244 ¥ 1221 a1
Sit{ 28 | 221 ot
911} 09 ; 121 14
it | @S jo21 | 21
Lit ] 8S | 6I1 | Ot
LIt » | o1t Q

-18 4 26 } GIt )

8i1 } 0S | 211 1 4

6lt| e {8011 2

02t} 8 | O 4]

1dS|82a11ds|32q

HLNOWTITAE AATINVI

24



LANGLEY BELLMOUTH

3 «
. 2
8
2=, - 9
8
8
- 8
Fy
,LS
R . g

————————————————————

SIRATANSUIBERPNREBUINES

-EECUELLE LR L LU RG]

ONTOORNAINTRNIRBRANIREIVS

Deg SPLDeg!SPL]

23

SPL (dB)

(M,N) = (1,1)

Fig. 11



(1°T) = (N*'W) 21 313

(gp) 1dS

egE 02 o
t=n /{
g2¢g = ey .St - ort

HLAOWTIZE AATINVI

SIRNIRISAIRERNEREUILIR
8

onveogNnEgNIRERNIRSSYT

daq

26



(1°7) = (N*W) €1 By

(gp) 1ds

543

HLNONTIHHE AATIONVI

20t 08 | 601 4 4
201 28 | 60t 2y
<01 96 | 601 1.4
€01 8 | 601 oc
€01 28 | 601 [
01 08 Q01 ”°©
01 @¢ | 00t 2
So1 9L | 901 [1 4
SOl 1 73 L0V [
201 2L 901 92
901 | 02 | SO!1 ”
L0l 88 | Ol b
401 90 | €01 [
401 7 | 20r ot
Q01 | 29 | 00} 21
Q01 05 | 08 [ 4]
901 @S {68 2t
601 oS | €68 ot
80l | ¥ | && 9

601 2s | v0 ]

601 ] 0S5 | & | 4

60t | 9F | SO e

60t oY j O 0

Nds|@2qarids|aaa

27



(12) = (N‘W)  #1 “314

(ap) 1dS

HLNONTIAE XATIONVI

20t 08 ol v
eol [£4] oft ba 4
tol [:1°] ol (114
£o1 e | olt at
01 28 ! 801 .
»0! 08 801 "t
So1 gL 601 2t
<ot 92 801 ot
201 1 22 201 a2
201 2L 40! 82
901 0z 2901 ¥2
401 88 | G0l 22
401 95 {5114 02
801 9 20! et
-] F4] 001 81
201 08 28 1 41
801 8s 96 2t
801 Y €6 ot
801 < &8 ]

801 25 1 ) 8

ol (4194 [ 72 A4

L1181 ar 89 2

(1181 1 4 0 Q

Mds|32d1ds|dsa

28



(1Y) = (N'W) 1 31y

(8p) 1ds

29

4\ ﬁ
9

[ 1] 08 | 211 [ 44
Y01 88 | elt F1 4
01 98 | 211 oy
(=118 4] 1t ot
<ol ¢8 1811 9C
901 08 1331 149
801 0L 11t 2t
201 92 | O11 o€
201 ¥ | Ol 92
201 22 | 601 [ -]
Q01 | 02 {901 2
eot | 99 | 401 b4
801 99 | 901 [1 -]
601 1 ¢ 01 o
[i13] 20 | g0t ol
otl 09 10t »
oit | s | 06 2!
111} 86 | S8 113
11 |28 Q
11 2S L8 ]
1t 0S | 00 4
13 ey | 69 e
443 oy 0 0
F1dS|32Qa}1dS|33d

HLNOANTIHHE AATONVI



(12) = (N‘W) 91 814

(dp) 1ds

wwr. srmmae T se oo

HJ

JOWTTHE AATONV]

S0l | 08 | ¥II | ¥
90l | 88 | ¥I1 | 29
901 | 98 | Si1 | OF
ot vg | vt ]| et
00 28 | #11 | ot
801 1 00 | ¥il | ¢C
901 | @2 | M1 | 2¢
801 | 8¢ [ il | OC
#01 | v2 | 1t | e2
601 | 22 |21t | @2
oSl | 02 ! Lit | ¥2
ot | @9 | 11| 22
it | o9 | 601 | 02
it | 9 | g0l | O1
cit | 29 { 901 | ot
it 09 | #O1 14
€1} 8s | 201 | 21
cil | 96 | 68 o1
€Il | 9 | 08 ‘]
viy | 2s _ 16 ']
YL 05 | e Y
vit | ey | 22 2
vl | oy “ [ 0
1
qmww@oTammwa

30



(17) = (N‘W) <1 314

(ar) 1dS

St

— 001
ooooooo.“
oSL

—1+ 021

«US

HINONWNTIAE AATONVI

31

VO N IR NN oo o
O om0 gnt om o w0 o o G o

~
-
-

s
onveooNTeORNIRERNIREIIY

VRN IRRYIBIRNIRRBIIRER
oRgR33ILBooyeertensosee

™
-
-

-

&0
[Y]
£




(1°7) = (N‘'W) 81 314

(gp) 1ds
ort ozt 001 8 09 or
' " i - 2 N H 1 i "
o1 s | R
[ J
[ J
[ ] e
o
A [ ]
\ ° —
[ ]
oSt "
N
201 [4:] ozl 1 44
AN Q 801 | @8 | 121 | 2»
L- 08 g0l 96 1zt | oy
S 60l | ¥8 | 121 | @€
DN 6ol | 28 | 121} o€
\ . ol oa 12t} v
. 1y | e |12t 2
o/o/ i i o | 1z1 | of
<0¢ ° 21| w2 121} @2
2t | 2 |2t | s2
it | oz {021 ¥2
o - 00t vil | @9 |61l | 22
.. vit | 99 {911 | 02
e f sitf sl e
XTTTLLN o1t uvo | st | w1
eit }es jait !l 2t
«SY LT | 9C [ 601 | Nt
g1t | ¢ |co1 | @
- 0C1L git{ 2c |10t} 9
2oL 02 o il oy |2 |2
ozt | 8 | 0 0
.09 I
2 - RN 1dS|32a11ds|8ada
GLY = ey oS¢ - Ovi
06

HLNONWTIAE XATONV]

32



(1Y = (N‘W) 61 "3y

(ae) 1dS

S)

13- 4

VR |

0'..... ..0.0.kv

SL - ovt

HINONTIAE AATIONVT

W] 63 (2L "
Q01T | 98 {22t ] 2»
201 o8 | €21 oy
6ot | *u | €21 ] OC
GOl ] 20 j€2t§ 0%
o1t 00 | €2t ”T
oilt e 2y} 2
sk ) 92 a2V} OB
213 . } o2t R
i1 22 121 ) &
Ci1f 0L 1220 %2
vt g9 (228 ) =
*l ] (141 [ ]
Sit{ 98 0211 01
oll1 | 20 Q! M
21t 09 | 411 1 4]
2111 3¢ | vit | 21
Qit | 05 (211§ OF
it | ¢ (o0t | @

[ 13} 28 | v01 9

021] 05 | 48 1 4

120 O | S@ 2

1281 9 10 0

"1ds{daq EET(

33



(1°7) = (N‘W) 02 “314

(ap) '1ds
ori ozl 001 08 09 or
OQ } r ﬁ
k 9
St

01 08 | e21 4 2

001 @8 | 2t b1

o0t 298 | 2t 41 4

601 ¥ | set et

60t 28 | 92t oc

80! 00 | gcl £ 4

ory ; @ |z21| 2

Ol | 82 | 21} OC

1t . | L2t @2

F449 22 | a2t -

cil 0L | 9821 »

£i1 | @9 | 821 | 22

»11 98 | <21 14

L1484 » | 2L a1

L1484 29 c21 [}

1184 09 [¥44 4

JLE 8S (611 21

18] 9c | oll o1

(184 » | €1l e

[i 41 2GS | 80t ]

: 2l o (on]| 2
B9t 02 \ zzilevlo |0
2=n /{ 1ds|32q] 125|520

LG9 = ef SL - ori

HLNONTIAE AATONVI

3



(1'4) = (N*'W) 12 814

(ap) 1ds

Sl

oo.oooooooooo:

St - 0Z1

HLANONWNTIAE AATINVI

——
Q ——o

col ]| o8 | 181 | »
cot| @@ | 11t | 2
YOlL | 90 | 111 | O
01| 9 | OI1 | 9C
1| 20 {601 | 6€
SOt ! 08 | 601 | %€
901 | G2 {90l | &8
901 | 82 | 201 | 66
201 | %¢ [ SOL | @@
01| 22 | vO1 | 82
Q0% | oL | 201 | %@
G0t | 90 jo0O1 | &3
801 | 99 | 48 os
6l ! % | ¥ 1
ot} 28 |18 o
o1t § 09 | 48 ”
o1l @S | 28 3]
L] 85 | & ot
1] % | a8 )

i1 | 28 | 6S 9

it , 05 | S | 4

1] oy |12 g

it | o {0 0

'1ds|32af1ds{32a

35



(1) = (N*W) 2z "84

(gp) 1dS

00t 1] 09 oy {174

A
\

:
3

- 08
L ]
°
®e
SY ...
LI T 001
oooooooooooo.ﬁ
09 "
..n.uh 1°N—

HLNOWTIAE AATINVT

€0t 08 | 211 1 44
I 00 [211] 20
0l O vl (114
»0!l 3 i1 ot
<0l 28 | ott o€
<ol 08 | 801 »”°
901 +73 901 -
201 8L | 01 oc
01 L | 901 a2
901 24 | Yol 92
Q011 02 [cOL | 2
001 *°] tot =
601 | 99 | 0o [17]
ol "8 | 66 ]
Ooll ] 290 | 28 [}
e [ R ] k4]
1t as | €9 21
1] 9 | L2 11}
11 6 | o ]

431 s 09 9

el 0s | o 1 4

211 o | 22 e

r411] o 0 0

"1dS!8301d5[32d

36



¢

LANGLEY BELLMOUTH

I INNNN==0oRRRAE8E SN

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ S m o 0 S S O N o0

ISRAIRBBYITBRNIRRBAILER

48 10 0N GV G VI PN 0ut O S e ON W)

Deg|SPL{Deg|SPL

cwvesonsrogUIRRRASIRRIYS

3

SPL (dB)

(s,1)

(M,N)

Fig. 23



(1'4) = (N‘W) %z "314

HLNOWTIAE AATINVI

401 08 | 9It 44
01 g8 | 8il e 4
801 84 Ll or
20t ¥8 | Lil et
601 28 | L1l ot
ol 08 911 ¢
(1181 8L | st et
1t ;7 rit ot
134 » | €It a2
r4%¢ i ell 74
el 0L olt e
eit 8s | 80l ee
il 98 801 02
1 434 » | €01 et
Git 28 | ool 81
GIlt 09 86 b4
ML | 8S 18 el
911 95 {s@ | of
LIT | 96 102 °| @

L1t 2S 89 ]

LIt 0S ¥S 14

L1t 8y | O 2

ottt g | 0 1)

1dS|82q(1dsi82ad

38

-



(I‘t) = (N*'W) ¢z 314

(ap) 11ds

001 o8 09 or

s e e

HLNONTTIAH AHTONVI

Q01 | 08 12t 1 4 4
o0l | 09 iet [ 4
601 w8 et oy
601 | ¥ 121 e
oll | 28 | 021 [
clt | og | o2t "y
11t oL | 81t xR
k44 [ TAN )Y [
4134 L | LEL 2
€11 2L ['13} [ -4
Pl ] 0L | PIL | 92
1 43} e } €It =
Git 89 141 02
oIt | %0 | 0011 01
it ] 20 | YOI | O
il ] OR 101 b4
oil | @S | 98 b4
i1 | 95 |08 | O
8it | % | £9° (4]

ol 26 | €2 9

021 05 | 6S | 4

21| o0 | 66 e

121 9 |0 0

"1dS|#2Qr1dS|3aq

39



(1°%) = (N*'W) 92 814

(gpj 1ds

«08 !

HLNOWTIHHE AHATONVI

901 08 | 2t 4
Q01 | B8 2l | 2¥
801 o8 el [1: 4
801 0 | et
oflt | 28 | »21 >
ottt og | 2t L2
TIE ] QL | v21 | eS
411 9L g2l 0t
2it ¥, | 221 a2
el | 22 2t %2
vit 0. | 021 ?e
Sl g8 { ol b d
slt a9 uli 02
[ 141 » | ell at
LIT 20 | oll 1
it 09 | 201 »1
.14 Qs 101 4
8il | 0C { 98 [1] 4
[1-43 ¥S | 09 -]
el ec | 82 ]
eel 05 | c8 4
el | o 134 e
get or [+] 0
dsidaqf1dsis=q

40



(1'8) = (N'W)  ZZ 314

(ap) 1ds

HLIOAN

TTH AATONVI

2
SORUIRRIVITIRNIREBAILER

eg&m

IRGBBE

PNTEOoNIRRSNIRERRIRRSYT

mmwmuo

'1dS

a
(Y]
a

41



(18) = (N‘W) %2 “314
(gp) 1ds

¢74}
+0
S
°9L 02 e
8 =R
6L6 = e}

HLAOWTTHE AHTINVT

€01 | 08 | €11 | ¥
Yol | @8 | 211! 2¢¥
GOl | 88 | 11l | u¥
901 | #8 1 OIl | et
901 | 28 | 601 | OF
2011 08 | 8O | %€
80l | 8L | 01 | 2€
801 | BL | cOl | OF
601 *L | 688 (4
ot1 | 22 | 98 92
011} 0L | 28 L4
1| 88 | .0 ee
cll| 89 | 2B 02
2111 ¥ ¢ L 1]
€l 29 | 04 ot
€It} 09 | 29 »t
#il | 85 | 2S 2t
¥, 96 | OF o1
PIT | ¥S | G ']

fI1 | 26 1 9 9

pil | 0S jIle-} ¥

Pl | 8% 16— | 2

i1} 8y | O 0

1ds moo_ 1dsj32a

42



(1'8) = (N‘W) 62 314

(ap) 1dsS

- 08

SORAIRRBIICBRNRRBIIEER

cuveognIeegNIRRRNIRRSYS
43

v

"1dS|82a

14}

«06

HLAOCWTIHE AATONVT

£



(19) = (N‘W)  0€ "81d

(gp) 11dS

ort ozt 00t o8 09 ov

vﬂdﬂ = Qx oSL ort
06

HLOOWTTAE AATINVI

201 | 08 | 12t 4 4
901 g9 | 021 b1 4
[(A)} 99 | 611 114
113} v | ull et
ott 20 | &ll ot
114 o8 | sit 1 453
448 [ 72 [ § 2t
[543 ;7R 1t ot
(441 ¥, | 8Ol @2
"t 2L | Yol 82
Gl 04 101 ¥e
ottt | 69 | 98 22
[' 1%} [+}%] 18 a2
L1t » | S8 ol
['148 20 | 8 ']}
all 08 | 04 14
atl as 19 F4
o2l S (3 4 ot
oel ¥ | € ]
121 2s Gt 9
121 0s (11— 1
1el oy | 65— 2
t2t 14 (1] 0
T
mv_?o Ev_mé

44



LANGLEY BELLMOUTH

o
o &
1 i Q
@ N th 5
H ﬁ [} - - S
[~}
-
[ 8
° -
Q
(-]
. O
<]
L)
7] o
~
.. ©
o
) | =
o — 1 T 1 v I( [ -
T | z3RB8ERg2etee non=cocag s
‘{:0 Pp—
é RN IR RYIBERN YRR 2ERS
= —]
& | ~g3eRserEssgEzIseaNties
-]
g ONTOBGNIERRAIEIRIIBRITI

45

SPL (dB)

(8,1)

(M,N)

Fig. 31



(18) = (N‘W) € "8id

(ap) ‘1ds
ort (1741 201 8] 09 oy
— 4. — e _P e — — — i -
oa ]
[ ]
°
. IP’
[ J
[ ]
54
[ ]

o1 | o8 21| v
y 1 | 88 | 221 | 2¥
08 gul | 88 | el | OF
601 | v | 21| 8C
o oli | 28 |21 | o€

o1L | 08 | 921 | ¥C
. 1r ) e jsct| 2e
. \ i 211 ] 92 | €21 | OF
«0¢ ° 210 w2 12t | 92
til | 22 [ 611 ] 82
. vit ] oL |[ot1 | ¥2
. - 001 Sit| ew |21t | 22
ey 911 | 9¢ | got | O2

*es . LI | ve L eot | a1

® 0..00‘00000..0.1 m“" wm m‘w w“

czl | 8s ;82 | 21

SV 221 | 95 |29 | ot

\ g21 | ¥ [ €| @

—- 0Z1t ycl | 26 | €E ]

oo AR

9f.'02 . . ] Y 9zi | wr ; 0 o

<09 //. I
8 = N //w/,jl ds82a[1ds|d2q
tocr = ey oSL - ort

<06 !

HLAOWTTAd AATONVI

46



LANCLEY BELLMOUTF

12.74

g
g

15°

140

| | | \
-
H=NAPADDONCECNN =D
2885

O gt e out gt omt Gt G0 GU R o4 P GE) P P Pt
O o o gat el o vu Gt et ut B8 O 0 o ud out b b

Deg|SPL{Deg|SPL

cweooaNTEeRNIRERNIRSSTS

47

SPL (dB)

= (4,3)

(M,N)

Fig. 33



(€4) = (N'W) o€ 81y

(gp) 1ds

a i . 4 s

| e

St

29L° 02 e
=N
i8¢l = exf

ozi 001 oe 09 ov
}
i

— 001

.
e oot
®%sc0cnfonce® L

<SP

T 021

09 ~~ -
5L - orl
.06

<ot 08 | €It »
901 o8 i sll 2
401 \ g9 | LIt [ 14
Q01 ¥ | Ll 8t
Q1| 28 | Ll €
a0t 08 | 91 »°©
ot aL it 2¢
11 (‘7R [ 241 [i:4
211 L eIt Q2
eit el | all 2
it 0oL ! 61l 2
it [+ 12t 2
(184 o9 121 02
(181 0 | o2t 1}
['141 29 | 6l 91
o1 09 | 9it e §
LIt 8c [ 84 21
L1t £C aot ot
alt G n Q
cit 26 26 -]
1 0S | 82 »
tll er SS e
ztl gt 0 0
¢ NEEN immwa

HLNOWTIAHE AATINVI

48



LANGLEY BELLMOUTH

SSRAINEIYIIBREIRRIIILER

~8EbBYINILINEIERNRRE

o 00 9o w0 oné .

115

CNTOOQNINTRNINIRAIRRITI

49

SPL (dB)

(5,3)

Fig. 35 (M,N)



(€'9) = (N*'W) 9¢ 814

50

(ap) 1ds
ori
0 H
\\ ]
«Si

a0t 08 | 6l »

ol 90 FASY 2y

otl e (18] (114

! »w | o2t ot

431 28 eel o

el 09 | 21 i 4]

[ 481 [: 73 ford § 2t

St 9L [} -4} oc

[:1%4 | 2% [‘10¢ o2

L1t 2L 911 92

-181 0L el e

(.18 e et F-]

[1-4 90 Lel [+~

121 o | L2l [*}

o2t 20 | ol ‘14

gel a8 | S2t 1

€21 [ ] 12t 2t

»21 93 RS o1

| 4] G "t Q

vel 2s | 201 ']

°9e Sl o |2
SQN ezt oy {0 (4]
vy =N iu.mma_.ammoa

S Pl = ey

HLODONTIAE AHTIONVT



(€'0) = (N‘'W) £¢ 314

e ) o]

801 | 08 | .21 »
ot1{ 90 {82t | 20
t11 | s@ j £21 ] O
1mi] vy [o21 ] &€
et 20 | alt €
et 08 | 221 -
cit L 7 et 28
1| 92 | Y21 | O
(341 v | 22t [
ot1 2L | o1l 2
FAY 0L | Ssit ”
ot 00 | 221 22
(1744 99 | w2l o2
12t » | G231 ot
e21 | 20 (821} O1
21 09 ! 221 ”
<2t { 0SS | Y21 | 2%
821 68 { 121} Ot
21 » | I3 Q
2t 28 | 901 [ ]
-4 0SS | €8 4
et| ¢ | 0L 2
g2t | 9% (O 0
1dS|92ar1as(8aq
4

HLAOCWTTIAd XAATINVI

RO e O LSy

51



(€'4) = (N‘W) 8¢ “81d

(gp) 1dS

5L L ol
-06 '

HLNOWTTAH AATIONVT

901 068 | 261 1 4 4
80l | 88 | €€l b4 4
204 9% £el oF
401 8 cel et
801 28 | 26l 8t
1501 0t 621 ¥
601 e vl § 2
[119¢ 274 cel [V: Y
[1]89 L | S21 e
it e’ 921 22
it 0 Gzl L (4
44 a9 12i ce
P-4 81 98 eft o2
el ¥g | c2l a1
cit | 290 | 921 O1
£ 444 7 821 *1
F:19 4 as a2l A §
13 9G¢ | G2t (1)
12t S | 021 e

ye1 2s | elt 9

sel 0S | 68 4

&2t 8y | 92 2

1e! 124 n [

ds mUcmav 3aq

52



e6t 314
(eHB T4 3FT>x35 I._.DDZI_Jmm ATTT3AONY I

TIWA SNIMILNIAD

2°1 8° 8- L° e-° s°* A € e’ 1° 8o
T Ty T T T [T I T[TV T[TV Ty [T T [ 7T rrr [ T T [Ty rrri18°e

0/
——— S88 ‘2 = ©>
'/'
—————— EDBY "2 = =X
“~ ~—
. ST —— - —— hN” |N - ox
~ — . 8S8 "1 = o>

Cttccacsccce
oooooooo
SR tsccncctcmiennenas
“v®csecameccosas
cemesens

----------
ol ttcecemscsieniae, ..,
*®c0s e 0m
cccccc
L
~
.
.
"

CT °T> = W

IN3IJI44300 NOYTLI3NH43N 40 SNTINACKW

53



(ewe g IT>3)

TIVA

8°1 e- ar

qe6€ 314

HLMNOW 1138 AIJ 13NV

BNIRIIANID

E° Z2° T° 2°a

g -gar-

B gsti-

2r-act-

B ‘26~

B "BE~-

S868 2 = S
EBY °2 = O

L21 "2 = oM
BSB "1 = ©3

6368 "T = ©X

BS8 T = oM

ALl LljllllLLlLlLLUllLll 1All

i
it
32

22
2 "BE
B “2e
2 °"206
CT °I> = W B -aet

€8st

Llll“Llllllllll1llllllljjll$

2 "ge1

ANIIOIHd43030 NOILIO3NA3N d40 3ISVYHJ

54



(eueTd ITFT>I

€0y 314

HLNOWT1I138 A3 13NV

BN TMBANED
"1 s 8- L 8- S° v- €" 2- 1° ©2°9
AR R L IR JLS 0 = U oLy S r e A A I LRI SUALILILE L
D v USROS ST S y
R T e L T e tecitecmencenncromensee ./
Y ﬂ'
N By
“ N € -
n/o  d
'{
* S .I.Illl}lll.ll',io" m.
l’/
™\ fTdec
¥e2°s = o .
EBO Y = M ... L
OSLE = O —0 — ee o
SE8 ‘2 = O e <t 1> W .-
EBY "2 = O — e _
L21 °2 = O e Mu,
2°t

4NIIJI44303 NOILIINH43™ 40 SNTINAOKW

55



qQoy “814

(e ld 3IT>3[> HINOWTIT13g ATTISNV

TIVA BNIMBLNED

8°t - 8- L° 9- sS°* L €- A | 3 22
G est-

285t~

8 ‘8ct~-

2 “2e-

2 "ve-

bidd

8 "B
* -
2 "28
e,
Rl

2 "8

2 ‘act

8 ‘8s1t

llldllLl]JLIIJLJLLllLlLlLlllTllllelllllLllJLlll!llll LA LL

— 2 ‘g8l

56

AN3IODI44300 NOILO3IH43W 40 3ASVYHA



ely 814

(®eupnTd IT><3JI> HINOWT1134 AZTTINV ]

“TIVA INE THNIANDED

8°t 8° e- L-° @e° S° A €° e T° 22

.-J-dﬂ-q-—-.-a.-..a]ﬂald.-.-J--—q.d.—.J.ddq-qd,QQQ

S 2SL Yy = ©M .
/
- SE86 "E = ©>
~
——— L2S "E = ©™
~ — — . BY2 "E = =M

LY T TPy
cee
Soccsmmctsentecsmictccnie
ooooooo

mecsscsnns -
vos
*®sscseserseminca,
*seoom
veas
..

e

.

INTIO144303 NOILD3N43d 40 SNNAOKW

57

s



(eue1d IT>3I)

“TIVA

8°1 - e-

qiy “314

H1LNOKW1138 A3 13NV

ININILNED

..... '1-.4---«!1...a...:....l...!...:..!...«q...:}...l...i....I.,.‘!:.........-.........l ‘\\\\s\

--------------

t;ﬁ.r»rg*

1 °2> = W

lllllullllljllllLlllllLLLllJ;_LlLllJ_llJ.lllllLlLlllllLlllll

2 e81-

2 ‘851

2 B21-

2 "Be-

2 °e

2 "BE

-
2 29

2 a2t

2 “8st

2281

ANJIJIA4303 NOILI3INH436 40 3ISVHA

58



(eueTd IT>I

LA F |
HL1LNOWT1I139g A3 13NV

TIIVA BNINMBILNED
2°t (. I - I L° e L T L 2 [ e’ t° 82
T rrrrrr, crrrrrru] ]ﬁqﬂql-w.ulu.._ﬂﬂ.nf.qh. 0. 28
.................................... 99S g = ©)
‘/ ................... “.
~— PIE 'S = ©>
~_ 2SL v = Oy 2°
m‘
[ ]
SE. ‘E = ©M l/ \
~ 4 I L
!Il
I n'
426 E = ©5 >
S [e— — 00
——— ——— .., ,. h.
BP2°E = S N /
\ e
\
CT S = W a°

ANIIJI44300 NOILIIANIINY 40 SNINACK

59



<IVA

8-t

(eue1d IT>3)

qzn 314

HLMNOWT1138 AIT1INV

88s ‘9
Pl€ °S
eSL v
S86 ‘€
4L2S °E
ere ‘e

oooooooooooooo

CT °2) = W

LlllLllllllllllll_lllllllllll-t.llll‘LlellllLlllllll;l 1001

‘g
" P [ R

8 °8st-

2 act-

2 ‘o8
-

2 "28-

L]
2 ‘ge-

2 ‘ge

8 ‘89

2 ‘82t

2 "9s1

2°‘s8e’

4N3IOJIdH4300 NOILI3INH43M 40 3SVH

60



egy By

(eweld 3IT>3> HINOWTII38 AIIINVT

Tva INI WILINDD
2°1 8- 8- L° 9-° S r- €° e-° T° a2

'gnantn s o o B0 oot o oo s uf anen o B st ol a2 2t oS S B ot pv o ek e A i e S S 0 A O .J,J!_‘ws ‘a
SLS "8 = O

— -
—— o o > s—
—— - a—— — > —
-
a——————
- s Srm—-

Srl "8 = 2

temeseneme -
oooooo
el A LT PR
-y o
LL T
®ea
‘e
-
-
-

AN3IJIH4300 NOLILI3INA3YW 40 SNINAOKW

61



Tiva
a°t

(evWe1d 3 F>3I

8- - i”° e-

qey 814

HLNOW 1138 AIZ 1INV

ANSIIJIHH4303 NOILI3INA3Y 40 3SVHA

62



(PuUeTd 3IF>I

ehy *3ig

HLMOW1139 A31ONVT

Tva
2°t a° 8- L”° e s 2
ﬁ1111ﬂ111141444444ﬂ44444ﬁ4444ﬁﬂ1444
18 °ST = ©3
“ -
I’,I,
—

8S 21 = S

‘1

AN3IIODIH44300 NOILDIIANA3N™ 40 SNTINAOKW

63



(eueld IT>ID

qnn 314

HLNOW1138g AI 1INV

WA BNIWBINDD
8°1 - (- L”° 9° S € c° | ¢ 2°0
2 "8e1-
]
38 "‘BS1-
.m@.ﬂNal
1@ ‘e6-
_ 3
e o 2o-
......... \\ .Medmn
o
hn_.wﬂﬁ._l_«.r_irruhﬂ*«i |111+]o-s
e -ee
ISt = ©  _______ 3o 20
8BS 21 = ©5 :
PT °IT = ©3 —_— muao
82 BT = o  — cte = W Je -get
2BL°6 = OY s 3
S88 '8 = ©x — je ost

8 “get

ANIIJI 44303 NOILI3INA3M JO 3SVHG

64



Twa
8t

ey *314

(®UD T g IT>XZF> HLNOWTT1IE AT TIINVTI

BN NBLNED
o. O. h. o. n. *. m. N. ". u.

L]

B
-1q4‘--1~1-|4d14- -J-J]qu]J‘d‘aﬂjl_ij!-}j] 2 8

’
CE°P> = W c-
R
M'
I
SO "PI = O ™~

ANSIJI 44303 NOILIIANH43IN 40 SNTINAOW

65



(eUe1d ITXI

TIva
8- 6° 8- L"

qgh g

HLNOW 1139 AT 13NV

BNIWRINED
1 V- €° e’ T° 8-e

0
L IR | u\d# ﬂ-J-de\] T—ﬂ | N B ‘
\.
-

Tryrrryrryrrryrrryryrryrryryrroror 7 I, |

s -
-*’— -

lllllllllllJJ:lllllllllllllljllllll

————

SS "1 = BN
<€ °¥> = N

LI Lt

sarttiiilo
(+/]

NOIlJ3d43 40 SATTNAOW

ANIIJI 44309

66



(PUBTd FTXI

“TIVA

2°t - I

0. h’

o¢h 314

H1MNCOWT1 738 A3TTINV ]

m. ‘l m. N‘ ﬂ.

ENIELINED
B9

N\

- a———

---—--—--—-.—--—--—-"_-‘
~..

ﬂud-ﬁ*-ﬁjqiﬁﬁ—ﬁJ—w-‘

I

e e e e

D S G SR G G G AP D cE— — . c—
— - -

€L BT = B
CE P> = KN

TVyYryrprrrryvyr e TrTTiTTT rvri T 110 "8

L

o—
- o cam—— - -

JULJlljllllLllllllll_l'lllll

- o wam—

w——
LA LL

unlercboal
1]

“w

ANIIJIHAE4302 NOILIIT43W 40 sN7r JOW

67



psh “814

(e ld 3IT>3> HINOWT1I138 AT 1ONV ]

TIWVA TNINBINED
8-t 8 ° 8- L- = =T Ld €"° c- T 2 -9

L8 21T = ©3 ...
VL ST = B

lLlLlLlLlLlllLlLLLlJ_LLlLlLIllTlLLllllllllllll_l_l!lllmlil

7. B 3 B Sy

B est-

B act-

2 "886-

8 89—

3 “BE -~

2 ‘8E

2 ‘29

3 "36

B “@ct

3 est

2 28t

ANIIJIH44303 NOILIINH43M 40 3ISVHA

68

i



(eueTd 3 T>I)

Tiva
a°t 8-

agh By

HLNOW1138 A3 13NV

m. N. ﬂl

BNITWELINED
@8

j————

i

SS ‘91 = S
SO ‘PI = 3¥
By "ET = S

CE °¥) = W

e ‘é8t-

2 es1-

8 8ect

2 °8st

2 "ge1

AN3IIJIH44303 NOILIINHATIN 40 3ISVYHA

69



3$H "84

(WP Td 3IT>x373> HINOWT1T138 AZTTIONV

VA
Bt

INITWBINDD
| 3 88

"
p
“
"

p——.--.——--.———---——--——.

i
A
\-

-
2281~

8 °BS1-

by JRETET

[ I T g

2 86—~

‘-~

2 “89-

-
gl

-—---——--—---——--—— (D
\-
11

\

B "BE-

nxluul;unlu

-
22

Ti.TI-rI.I.ﬂrr..rf.TI‘*\I 1
8 “8€
2 "88
EL °B1 = ©SX @°ee

CE °¥d>) = W 21

B est

lllllllllllll_Llllllllllllllll.t—l

2 st

ANIIJIJd4300 NOILO3INH3W 40 3SVYHA

70



'9Y 314

(eHUBeid 3FT>3> HILINGWT1138 AT 1INV

TIVA

2°t 8° - I VAN

9° g° 2 €°

BENITNNILNED

e° | Sie 8

<T ‘8
<T °PD
CT °2>
<t °12>

11 1
b3

j*-ﬂnﬁiqnﬁu‘qu—]N-ﬂ-J WAMﬁdﬁqﬂq-qdd L B | -1d41-1u~1ud1

oooooooooooooo

S22 1

0Ilvd H440-1NJ

llll_lll]_j lJlLl!lllllJJLLlllLLLlLllllelllilllllll

‘8
88

“J

N'

ANIIJI44300 NOILI3IN43™ 40 SNINAOKW

71



q91 314

(SHETd 3¥><3> HLINOWTIT13I8 AJ 19NV

VA ENITTNILNAD

8°t (- I e L° e S° L d €- e- L 2

L]
2

S22 "1 'OILVY 440-1N2

~

—_—— <T °8> = W
—_— — CT °P> = W
.............. CT "2 = W
—_—— CT °I> = W

lllllllllluilllthLlllUil?L

8 esr-

8°8s1-

8'ver-

2 ‘88—

llj_lLllllJl LLILlIlllllllLle

L]
u g

8 ‘se

2 ‘06

B ‘B2t

8 ‘Bs1t

8 “8e1

iN3IJI44303 NOILD3INH43Y S50 3SVYHd

72



e/ 314

(- ld 3rx<3)> HLINOWT13g A319NV]

8°t 8- - VA e S v €"° e T 3 °s
,ﬁdl14!14!14.ﬂ# | LI T T T \ﬂJlﬂJlﬂJl14}ﬂJlﬂJiﬁ4l14lﬂJIﬁJ!14dd-JN
3-
3z-
CT °8) = | — —
CT “P)> = I — — e -
CT 2> = W e, .
CT°L) = W 3,

ozl
n

73

4N3IJI1449300 NOILlLO3438 40 SNTINAocK



qh 31y

(®HBTd 3T>=<3> HINOWI3g AITTIANVY T

TIVA BANITWILNDD
3°t 8- 8- A 8- S - v - e° T° - B2
2 "gert-
SIZ3°1t 'OIlvy H440-1Nn3 B2st-
I A &
2 ‘88~
: 2 “2e-
aaaasas SRR SR TN ENRREY FEREETY Fevdrf e b srf 44430
3 ‘g€
2 ‘89
—_—— C1°8> = W 2 ‘08
.............. CT °3) = W
—_— CT°T> = W @ ast

2 ‘81

74

iNIIJIH4300 NOILIIN43N HO 3SVHJ



(eue1d 3 T=<3)

TIVA
2°t e

h.

@ s°

egy 81y

v. m.

C1 8> = W _—
CT “P> = W _— —
CT °S> = W .eeeeneee
CT °1) = K ——

y8o °1

'CIiVY H440-1N2

- — o —

——

N.

“O

HLNOW1139 AZJ19NVT

BNINIBANSD
8 ‘s

-114-ﬂuﬂ-dq-ﬂ-ﬁﬁ~]-#-41-4#47- ﬂjj]—ljl_-vql—.jjwﬂcs

".

Nl

m.

4AN3IJIH4300 NOILI3438 40 SNINACKW

75



qgy 814

(WP T1d 3T><3> HI1INaOWw1139 AT TTAONVY
“TIVA NI TILNAD
8°t 8- e- L° Q° e | A €e" Se° | S 2 2
- 48 D81~
-
¥98 "1  0IlVM H540-1n3 2 ‘os1-
Jma.emﬂa
\ E
{/ Jo -2s-
g 3
2 *so-
~—— b
......................................................................................................... Jmuonmll
T e e A A T P E b ] ) -r e e
Jo-2e
.ma.eo
T2 ‘o8
_—— 1@ = W 3
—_— CT *P> = W uul,s.nmn
.............. Aﬂ ONV - z Im .
_ CT°I> = W 32 @St

B ‘g8l

AN3IJI44300 NOILIIN43M 40 ISVYHL

76

gk



(FHBETd 3IFT>3> H1INOWTT138g AZI13aNVYT

Twva
8°t - - I

eeh 314

AN e° s° €° e’

dlﬂijﬂd 1uJ-JJ-J-\l-

1—-14-1-4q-4-d1d1~ -Jd'nud-d‘qj—!

CT 8> = W —_— -
CT °Y) = W —_—
CT “2) = W ceereeneennnes
CT ‘1> = W

&= — —.

- e —— — . .
N T T Iy
SST "t 0ILlVN H40-1N3J

J.NBID:.:L:’BO:J NOIl337438¢ 40 SNINOOW

77



AN A A
(o I B I m
e 6 ¢ @ m
~N <0 -
vV v v v [}
[ o)
[ N I |
b S D S X 3
[
-
<
1 4
is .
B m
] C|)
Lé =
3 3
i °

]
-—
g
L

lllllllllll l]LlllllllL!Llll%llLllll]llLllllJllllLLl Aldl

i 8845444433

ANIIOIH4300 NOILO3IN43IN 40 ISVHI

78

1. @

- . o - e P - |
WAL.L

.1

(Ex<xit Plarme)d

LANGLEY BELLMOUTH

Fig. 49b



(e ld 3IT>3D

TIVA
st &° 8- X

- Iy s” 2

e0¢ 314

H1NOW1138 A3T13ONV

0
.
.
'l..-’.

_--—-J-dd-dquﬁ]{q—dnﬁ-4-d{-

BN BLNED

€° c° L 80

~..4-—q.ﬁ.4-qu_jﬁ-uﬂd
-

-
3
/ h

4c °

€ -

]
:
=
CT*8 = W — ]
CT*P>) = W —_ T
CT*2> ™ W ceeeeeeeens ]
CT°I) = W f.
SBE °1 *0IlVd H40-1ND m

ANIIDILE300 NOILD3IN43Y 40 SNTINACKW

79

-y



qo¢ 314

(SHBETd3T>3> HINOWT13g A3JII9ONVT

TIWVA NI WILNAD

8-t 8° F* L- L= Iy S - v- €° c - T

SQ€E “1} '‘OIlivy H440--1N3 @

:
|

- ' - 5)
—_ - v P>

222z

—_— <T °

‘2
3°'T8r-

8 B8st-

2221~

8 "B56-

2 “8E-

28

@ “8€

8 “B9

2 26

3 "act

8 "8s1

8 "¥81

ANIIJIH4303 NOILIINA3IY 40 ISVHA

80



e SRR AT T R R TR

el¢ iy

(OUD T4 ITXTJ> HINOWTITI38 AITTINV

TIVA BANITNIILNID
8°1 -] 8- L 9 ] v € " 4 | S 1
jﬁ-&1~j—u.ﬂua~_j441-ﬂ-q]ﬁ-ﬁﬁ.ﬂ-—-Jm_ﬁa.-aﬁjﬂ.,Q-B

ﬁ.
N.
m'
Q.
m.
m.
CT "B = W —
CT P> = W —_— — .-
CT 2> w W ceeccccnceceee :
CT °1> = K — e -
2ss % 0Iivy H440-1N3 6°
B8°1

INIIOIH4300 NOILI3N43™ 40 snnacs

81



(eue 14 3IT>I

2°t - I 8-

ql¢ 814

HLNOWTIT1323g AZT13NV ]

€ - B°9

oooooooooooooo

29ss !

‘CIlvd 440-1N3J

<t ‘&
<t °¥D
<1 °2>
<t °1>

T T X

-
8 “26

B -act

2 ast

2 eslt

ANIIJIA4303 NOILDITH43W 40 3ISVHA

82



eZ¢ 314

HLMNAOWTT138 AIT19NVT

INITN3ILINIT WON4d S33N930
‘o0 ‘06 ‘Bs ‘28 ‘s ‘ey "2€ "B ‘st ‘e

(POE "A28> 8P dS 3IAILVTIIY

83



qzs 814

H1NOWT1138 AITIONV

INITNILNII WOoNMd S333¥930

‘26 ‘28 ‘BL ‘28 ‘8s ‘av

¢ —

ccccc
*esa
ooooo
L2
------------
o ae
------
*®e o me
.

-
- o
oli'll-li.li-tt.ll.loul..lu-lv-lu.I-.l-l-.l--‘

CPRE B2 B> 8P 1dS 3AIlV3d

84



2z¢ 314
HLNAOW1IT139 A3 1INV

SNITNNIALN3T WOMd S3I3¥O30
‘8L ‘29 ‘s ‘ar ‘B€E ‘g ‘8t ‘e

<T °1> = N 1] °sy-

(P@E ‘228> 3ISVYHd 3AIlV3¥

85



eg¢ 814
HLNONWTTITI38 A3IT 13NV

SNITTHE3INIIT WOdd S332403C

28 ‘28 as ‘29 ‘8s ‘ot “BE ‘82 a1 ‘B

/ 1‘_ AQN'

-. N CT 1> = W 7

. N

,0. . -4

AN )
. = -~ st~

- » -

- .
- -1 -2t~

-

CPQE "B20> B8P dS 3IAILVIIM™

86



qeg “3rd
HLNOW 1138 AJITT1aONVT]

SNITIRIINII WONd4d S3I3ND3I0

‘\8 ‘28 ‘BL ‘a9 ‘8BS ey ‘BE ‘8e ‘81

<1 °1> =W

*meene
Sowme
oo
Sem.
e
--------
*eue
Tree
.
-,
-,
-,
-,
..,

— | —J
—~——— S98 ‘2 = 53
I-i'l'-
—— . s e .
T e—— EBY "= = O
/'I
'Iil
rc',nl —_— hNﬂ lN - °x
oll..’-loa‘llll ._\
-me-n-L—b\Pp-qmjl—.&ELtg[oﬂlH-b’[\rm— A

(POE ‘B28> 8P "1dS 3AAILY3Y

87



2g¢ 314

HL1LNOW11389 A3 13NV

SNITN3ILIN3IT WONd S3364030

‘88 ‘ge ‘8L 29 ‘@S By ‘BE ‘82 ‘at -
—~
/ .
~ ]
........................ ~ <1 °1> W -
........... / ) §
..... -\, ]
p— c...
....... ™~ -
N i
...... ~ u

vyaec °s
EQ9 v
1= 1=V A
sSe8 °cS
EBY °2S
LT °2

e .
.
-
-
-
.

---------------

i

LllllLlllllll

. 8
a
]
-
i

]

("}

-
|

§
?

[

‘get

‘el

C(PQE *B2SB8> 3IASVYHd 3AlLVI3IY

88



eng 314
HLOOW1T138g A3 1INV

SNIMN3ILNIT WON4 S33¥030

‘8L ‘29 ‘8BS ‘ay ‘BE ‘ae

<1 °2> = W

_lllLliJ LJJLI l_l;LlAl_Ll

luﬂ-

CFQE ‘820> 8P TdS 3AILVI3M

89



qng 314

H1AOWI138 A3IT13NV

IANINILNII WOodd S33¥330

‘89 ‘es ‘ay ‘8E

CCOE "228> &P dS 3AILVIIZIY

90



ong 814

HLAOW 1138 AT 19NV ]

SNITTNILNII WOMS S33030
“8s ‘26 ‘s oy - ‘ae ‘2t ‘2

—] es-

N CT*2> = W

oo v baa el oo sy
|

Fag i e e

1
2SL°Y = O oo — - .
S88 ‘E = S>3 —_—— Tt———] e
L2SE = oM ]
BY2 E = oM —_—— ]
BBL E = ©M ... eeeenns ]ee
898 E = ©3 —— ]

=

(PEE 220> 3ISVHd 3AILVIIY

91



ege B

H1NOoOW1349 AZTIONVY

‘8L

INIAE3LNID Wodd4 S33x939

‘2%

‘8%

Iav

"ge ‘B8e

92




qsg 314

HLMNOWT138 A3ST1ONV

ININILINII WONS S$S3364930

‘8L ‘00 3s v ‘ac ac

CP0E "B268> 8P TdS 3AlLV3IN

93



2¢¢ 814

H1NOKW 171389 A3 1SNV

SNITNIINII WOoMdS S=E3IHO30
‘8L ‘@9 ‘as ‘av ‘g€ ‘ge ‘a1

..... ] "@81-
- CT*2> = W )
-] "82t1-
o
-] "@s-
———— —— -..........
,rTI+4__+T+++T; I.ﬂ:.ﬂ.-#, +Zl.*.ilI_T_.n
e icemi == remmy
e —
80C "8 = O3  eeeeiecees ..w 29
TIE S = B —— i
CSL Y = O ———— u
S66 "€ = ©S> s ] 82t
LSS E = B — .
............ 62 E = ©X — — .

‘get

CPOE ‘820> 3ISVHd 3IAILVII3N

9%



e9¢ 314
HiNOW1I13d8 AZI1ONV]

SNITN3IINII WONM4Y S3ITFMN030
‘BL ‘28 ‘s ‘ay ‘€ ‘|8 ‘st

_ALL_LLlLLLAll_l‘AlLllJALi

‘B2~

B1-

C(®2E "B28> 8P "IdS 3IAILVIIIY

95



q9¢ ‘314

HLNGCKWT1138 A3ZTT3ONV ]

SNITTHN3IALN3I WOHd S333030

‘Bi ‘28 ‘2s ‘or ‘BE ‘8c

CPGE ‘B28> B8P "NdS 3IAILVIIY

96



29¢ 314

HLNOW1138 A3IT13NV

SNITRNZ2LIN3ET N4 S3348030a

‘28 ‘28 8. ‘20 ‘oS ‘v ‘€ ‘a2 ‘81
}, =
/ll
N
//
N, CTL*P) = W
-l‘l""/ b
~—. //
—_—— ™~ N
——. ~,
—— SREED O Svemm — / /l
sit.f.....lfﬂr,/
RN EE S RN
ss2 8
2v6 8
2vt °g
8se °S
88€E °Ss

SPE °S

- lllllLLLJ_J_LLll

‘et -

‘et~

‘220> 3IASVHd 3IALILVI3N

(®BE

97



e/¢ 814

HLNOWTIT138 AT 13NV

SNITNIINID W04 S3IIHO30

‘28 86 8¢ ) ‘8s ‘2% ‘8¢ ‘82 ‘81 ‘2
‘B2-
N, 18 °ST = 2 e —_ \\ﬁ.\ .
N 8S 2T = ©3 \. \. .
N PTTY = 23  —— —— \. .. -
. 92 "B1 = = —_— ]
/o ,// 26L°6 = B3  ceeeeenne. f .\ ..\ i
AN \ SB90 '8 = ©M — |Iu~\\ l |

lLJl'Lll_‘Lllll

CPRE ‘828> 8P dS 3AILVIAS

98



qzs 314

HLNOWTIT1389 A31aONV]

SNITM3LN3IT WOd S33¥D30

e ) 8L ‘28 ‘as oy B€E ‘82 weﬂ e
\“\\ N e
i.-l.}.l/l 1B °ST = © \\.\\\ \\ b
—_— T~ )i bl
T l:..-- —T S/ ”\ / ——
s gy
-ve-
B2-
X

— -p

‘220> 8P TdS 3A11lVII3Y

(PQE

99



/¢ 314

HLNOW1T138 A3 T3ANV

SNITTN3LANID WOM4 S33¥O030
‘8L ‘29 ‘8% ‘8y ‘@€ ‘Be ‘81 ‘2

‘881

4
J
o -

- e - -v21-
Y )
- O — ——— ]
.
- BM e “

\ xmao ‘B = By
y,ﬁ.fi; Ff 144+ e 1 e

AR ]

XN ;
NN - o

\, ]
/x/ T8 = W 1 ‘821

\ ///.... :

\ TN ]

‘881

C(PS8E ‘330> 3IASVHdL IALILVIIY

100



egg ‘314
HLMNOWT1539 AITIONVY

INITWNMELINID WONMS S334930

‘98 - VA ‘86 “‘8s By ‘8€ ‘ac ‘et ‘2
- ‘B2-
* -4
ST vl = oy —— fi .
T//n/ Bb ‘ET = o _ \ 4
. r,/. L8 °2T = %y . N
» / VL 2T = oy \

101

(P8E ‘20> 8P -d4s SAILVIIaY



q8¢ 314

HLIMNOWTT 138 A3TI9NVT

SNITN3ILN3D WOMYd S334930

‘28 ‘BL ‘88 ‘2s ‘v ‘BE ‘se

CE °¥) = W V \ I\ |

hu-_-nbm.bnrb-bhlr-\& Z\Abhnrh>»bhtP

-—-hb-rb-

N.lzu.ams
|
[ ..
|
.
% ]
/ ]
A

C(P@E *220> 8P T1dS 3IAILVIIIY

102



I8¢ 814

HLNOWT13g A31a9NVT

NI TH3LIN3D WOoNd4 S3IIN930

‘o8 ‘o8 ‘Bl ‘89 ‘8s ‘ay ‘ee ‘ae
EL 81 = oy e —
SS "9t

3¢ —— e

- S8 vl «~ oy —_— ——

‘-/"‘l‘l’- ov .mﬂ - ox _— —
..ll.!.ll-l

T~ 48 21 = ©®y  ...............

o3

veLc©

(®QE ‘828> 8P dS 3IAILVI3EN

103



P8¢ 814

HL1LMNOWTT38 A3 19NV

ANITNNIUINII WONYS S3IZNO30
‘98 ‘28 ‘8L ‘29 ‘8s ‘or ‘e€ ‘ee

‘st ‘e

™~ YL°21 = o
N e b
— * —, /

N\

m ‘881~
‘St~
SO “rI = oM - —
] hm .NN - ox ---------------- .g'

‘eet

lllllllllllllTlelllllllLl

‘g8l

(PQE 228> 3IASVHd IAILVISM

104



98¢ 81y

HL1NOWTT38 A3 19NV

INITINSINID WOoNY SS53N930

‘o8 ‘08 ‘8L ‘es ‘8s ‘Bv ‘se ‘a2 ‘81 .B.&m .
S A -
/l / -v / “
./. ,/ /, CE ¥ = W I~ j
p \ r Y~ /I 1821~
N T
/oo /o A \- \«. I..“
/. / // ;] : ‘29-
./ \ /, —~Z ]
H+ ++..TT;T/+_.I-1+/TI*.*N‘T¢$\+_+‘_;+ -t H-H
/ A NANY
rll/l/ -/ ln. ‘e
N\ /. €L°6T = oy  ______ — - ezt
// \ ss91 = oy  ____ — ]

‘8ot

(OQE ‘828> 3ISVHA SAILVI3Y

105



ees 314

HLAOWTI138 A3 13NV 1

SNITTNILIN3I WOMAd S3I3MO30

‘L

‘20

‘8s ‘ar

SO °t

<t
<1

(9 ¢
<t

‘gIlvd d440-1N0

‘e
‘>
‘2

‘D

nnnnnnnnnnnnnnn

——

LL | I W |

L

lLl.Ll_LlLJLJLJ

P NdS 3ALILVI3Y

(SQE ‘o2

106



Qe¢ “B14

H1MNoOWT 1138 AZT1ONV

ININILINIS KWOodd S33d930

‘20 ‘08 ‘as ‘28 ‘2s ‘o ‘ge ‘ae

1=171" B ¢ OILlV H4d40—-1N3T

j*eeee
oo me
o,
had ¥ 5
-
Ll T S
Cwoam.
had X 2
- emaen

-®
oe*
o®
asm®
-‘co.-v.at.-‘ovc-‘onio‘-‘oo.

A, ]
1.1

155

Lilt )

LXTEXREX T ]

KRFRZ L)
Ll.Lrl]_l L

LTI IR

llLllllJlLl 1.1 1114_11—17_111"[‘1

\.
/
[ ~— cr*ed =W 7 .
/I’. \\. \
l""lol‘\\ \.
) * c—, I-I A“ I‘v - z \.
— e, — . w—— c\u
T2 = W e -

T°1) = W lel\_\
-h-—-r-—-PLPﬁWL»Pb—-ppn o TN W

d

‘26—

‘Bi-

‘or-—-

‘8c-

107

(PEE 228> B8P "1dS 3AILlVI3d



266 314

HL1NOWT138 AITT3ANV

SNITTN3LIN3T WQdd S33¢930a

‘20 ‘08 BL

‘29

‘2s ‘av ‘B ‘e ‘21

|

<l &
<t °v»>
<1 °2>
<t °1D

e

sga "t sOgIlvd 440-1NJ

o

saard el il

i -} 4

---------------

s aaa bt s el s

‘a8t -

‘81—

‘26

‘get

(PRE "B28) 3ISVHdA 3IANILVIIN

108



eQ9 ‘314

HLNOW 1138 AIF 10NV

‘BL

ANITINIINIT WONd S3324030

‘20 ‘@S ‘ar ‘B8

sSI2°t

01V d440-1N3

oooooooooooooooo

VL*LILILAJJ‘L_‘ILLl LILI_.I_I_

‘ec-

‘81~

C(®QE "B28) 8P "dS 3IAILVIIIY

109



q09 314

HLNONW1138 A3 1SNV

SNITTN3ILINII WOM4 S3I3IHN030

‘o8 28 ‘BL ‘29 2% ‘or ‘Be ‘B2 ‘21 ‘8
[~ N | | YA bl
h * o
SIz°t 'OILVY H40-1N3 \ / ] ‘28~
/ ! m
/ /I e
/ 37
AN
1 ‘se-
3]
\ / L
‘H Bs-
/ N
/S J :
T~ — <te> = W 7 H ov-
S — ~ \. \ *L
— — .u
S s e H -ee-
CT *¥) = W -
S —— —_ — _ .\. \ “
...... o T T . ] ‘@2~
................... <1 ‘2> = W 3
............................ L
.................. ‘a1~
CT 1> = W .w
”“HHHHHHHHUU”””HHHH“ILL}.»r-;%.. reg SN I IR UN I U U0 R UR

‘B26> 8P T1dS 3AILVIIAY

C(e@E

110



209 814

H1NOW1138 A3 1ONV ]

ININ3LIN3II WONd4 S3324330

DL g ‘2s y-14 “BE ‘82 ‘21 -
i
SI@ T *OIivd H40-1N3 ]
J
)
-
J -‘
o
-
-
—
-y
-
<t ‘8> = W —_— — ~ “
CT °9>) = W -— ./ l
S~ 4
CT 2 = W ccceeecenennnene ~—
CT°T) = W  ———— &

‘281

‘sct1-

i

‘gect

‘net

COPQE “B28> 3ISVHI 3IAILVIIY

111

a,.»l\ramk.



e19 31y

H1NOWTT1389 A3 19NV

SNITNIINID WONH4 S3I3N93]
‘8S ‘ay

‘SS ‘08 ‘|L ‘\9

‘ee ‘seS ‘et

— o
2 °t  0ILIVH d440-1Nn3 \ 1 ]
[ ]
| U
<T@ =w ! \ 1 st-
Aﬂ Q‘V - z —_— \ | j
N\ CT°2> = W e, \ / ; U
N e —— )]
-
1 -s-
.
L
-h-hh-h—-P.»-..--.ﬁ.o.. -»-—#P.bhlmhb-..

(®SQE ‘228> 8P "IdS SALILVI3Y

112



ql9 ‘314

HLNCW 1138 A3IT13NVT]

SNITNN3LINIT WOdNd4 S3I3HI30
‘B ‘89 ‘oS ‘ay ‘BE ‘ec

ved °1 'CIlvd 440-1N3J

CPGE ‘220> 8P NdS 3ALlLVI3Y

113



219 314

HLOAOW 1138 AIT1aNVT

ISNITTNILNTI WONS S3I3INS3I0

- ‘08 ‘8L

‘88

‘8%

‘ay

‘BE ‘B ‘8t

vYoe °1

'CIlvy +440-1N0

<t ‘e
<t *»>
<t 2
<1 °TO

----------------

‘81—

‘eS1-~

-
-y
o
-1 ‘82t
AA
-4
-

‘a8t

‘28> 3IASVHA IAILVIIAY

(e@E

L



€29 314

HLNOWTT138 A319NV T

‘B

SNITMNILINSI WOM4 S338930

SST °1

‘8o ‘8S ‘BY ‘B€ ‘e ‘21 ‘e

'0IlVY 440-1ND

\5

B
S~

Sy
\\

S |

lllilLlLl'lJ_l_LlLl

[-—h-F-p--L

ST~

o

(®QE 228> 8P 1dS 3IAI.LV3N

115



qz9 ‘314
HLNOW1I13g9g A3ITISNV

SNITTN3ILN3ID WOMZ S3I38030
.S ‘09 ‘B84 ‘00 ‘8% ‘oY >

SST ‘1 'CIliVY A4Q-1ND

o0 e
LT TN
*oee
.-,
-,
- me
cen.
'o-o‘v'
cem,
- en
i A X PN
had X RPN
e ocn

cevscmicmssmocntoe®®

CPGQE ‘B3B38 8P dS 3AL1LVII3Y

116



329 81
HLMNAOW™ 1138 A3ITT19INVY ]

SNITRNILINID WON4 S33IND30

y A 00 ‘8s ‘ay ‘se ‘eec ‘2t

—

‘OIl1vd 440-1N3

N Sst °t

- e

J.L_LLLLI]L[IILL

AN
CT°8) = W —— N
CT*¥P) = W — = N
CT*2> = W oo, //
CT°T) = w B —

Aood

Lllllljjllll

‘081 -

‘aeSt -

‘Get

‘a8t

(PEE "B28) 3ISVHd IAILVIIY

117



eg9 314

HLIMNOWTT138 AZITIONVY™T

SNITN3IINID WON~ S3I3M930

‘26 ‘U8 ‘8L ‘S8 25 ‘8y . 3 ‘8¢ ‘8t ‘D
\ lﬂ : | ‘Be~-
SO °1 OIlv™ H440-1N2 ] ¢
! -
N
] / -
; /
i - ﬁﬁ'
! ! -
/ /
—— 1 1 .
............... iy
— - cm— — ;\ ‘\ -...- \ - Quﬂnl
o -.. ‘.. h
x \ \ .
! /
/ /) ) n
/ ! / .
F4
/S i/ s-
o\ -
\ \\ .. \ -
-”/ . .ot.. \ L
-b-pn-Lprth—F-LmV - T N

SdS 3AILVII3M

(®@E ‘22®> BP

118



Qg9 3y
H1NOW 1138 AT 1ONVT]

SNITNILINII WOMLS S23INO30

VL ‘a9 ‘2s ‘oY ‘BE ‘82

S8E 1 0ILV™ H40-1N0

lllllLllllllllllJlllllll

N YT Fewirs

(XX R X
i

ﬁlll .

(PWE ‘828> 8P "dS 3IALILVIIY

119



€9 ‘31

HL1NOWTT138 A3I19NV

SNITNILINID WOM4 S3I3M930

‘s

‘8v ‘O€ ‘8c ‘a1

14 3 - 5
<t *»>
CT °2>
<1 "1

SBE °t *OIlvy 440-1N3

‘st~

‘BT

‘e=21

‘881

(P9E ‘B8 ISVHL IAILVIITN

120



e49 ‘814
HiNOW1I138 A3 TONVT

ANITNIAINII WO+ S3ISH9o30

‘98 ‘28 g - A ‘@9 “8s ‘8r ‘8e ‘ae ‘8t ‘2

w : ‘8e-

gss °1 $0Ilvd H40-1N3 \

. L
\. AN \ ] .\ st
\ / <t ‘8

“
%, <t “v>
... N\
/ e, . / <t °2>

oooooooooooooooo

- W 4
w0y \
- W / )

- N

121

C(P8E *B320> 8P "dS JIAILVIIY



qy9 314

HL1NONW138 AJT1aONV T

SNITNILNGD rviOdd S3I3N9030a

ve ‘e B ‘89 ‘@s ‘8 "8 ‘82 ‘81 ‘
A J“

9SS °1 ID01.1LVYV™ H440-1N3D : .

| 13

i

""""
Ceee
00000
®eq
lln'll..
-
e
LT
-y
-y
-,
-,
-,
-,
-,

e
/
—~— /./ \
/o \
- ~ CT°8> = W
— — '/o \ Ve
—~—— / \ v
/ [‘.l\ \
=~ C~—. CT °P) = W et
~—~ - _ L

S~
i

..
...
o ‘e,
“‘
b ‘e,
= . v—— . .- —
11

AMAA
LA

veu,
[
A1 LI A

sl

llJllllllllllll

"dS JAILVIIAN

ar

(PPE ‘S’

122



249 314

HLNOKWTI138 AIIONVT

SNITIN3LINII WOMd4d S336930

‘08 ‘28 ‘8L ‘89 ‘8s 8y “BE ‘a2 ‘21 ‘e
< ] "@et-
~. \ , i
~N // ]
™~ . / g9ssS °1 QIlv™ 4H440-1N2 MA g
............ -1 29—
-
-
e R A R T RR T e e
™~ 3 T i
N 4
o~ . -1 @9
. -
~ e
/ <1 °8) = W —— :/J .n.
CT°Y> = W —_— — ~ - gzt
/ CL "2 = | ceececicennenen u
\ o - ——e e -1
/An 1> W i
‘281t

(POE ‘B28> 3SVHd 3A1LVI3Y

123



	1982008936.pdf
	0041A01.tif
	0041A02.tif
	0041A03.tif
	0041A04.tif
	0041A05.tif
	0041A06.tif
	0041A07.tif
	0041A08.tif
	0041A09.tif
	0041A10.tif
	0041A11.tif
	0041A12.tif
	0041A13.tif
	0041B01.tif
	0041B02.tif
	0041B03.tif
	0041B04.tif
	0041B05.tif
	0041B06.tif
	0041B07.tif
	0041B08.tif
	0041B09.tif
	0041B10.tif
	0041B11.tif
	0041B12.tif
	0041B13.tif
	0041B14.tif
	0041C01.tif
	0041C02.tif
	0041C03.tif
	0041C04.tif
	0041C05.tif
	0041C06.tif
	0041C07.tif
	0041C08.tif
	0041C09.tif
	0041C10.tif
	0041C11.tif
	0041C12.tif
	0041C13.tif
	0041C14.tif
	0041D01.tif
	0041D02.tif
	0041D03.tif
	0041D04.tif
	0041D05.tif
	0041D06.tif
	0041D07.tif
	0041D08.tif
	0041D09.tif
	0041D10.tif
	0041D11.tif
	0041D12.tif
	0041D13.tif
	0041D14.tif
	0041E01.tif
	0041E02.tif
	0041E03.tif
	0041E04.tif
	0041E05.tif
	0041E06.tif
	0041E07.tif
	0041E08.tif
	0041E09.tif
	0041E10.tif
	0041E11.tif
	0041E12.tif
	0041E13.tif
	0041E14.tif
	0041F01.tif
	0041F02.tif
	0041F03.tif
	0041F04.tif
	0041F05.tif
	0041F06.tif
	0041F07.tif
	0041F08.tif
	0041F09.tif
	0041F10.tif
	0041F11.tif
	0041F12.tif
	0041F13.tif
	0041F14.tif
	0041G01.tif
	0041G02.tif
	0041G03.tif
	0041G04.tif
	0041G05.tif
	0041G06.tif
	0041G07.tif
	0041G08.tif
	0041G09.tif
	0041G10.tif
	0041G11.tif
	0041G12.tif
	0041G13.tif
	0041G14.tif
	0042A02.tif
	0042A03.tif
	0042A04.tif
	0042A05.tif
	0042A06.tif
	0042A07.tif
	0042A08.tif
	0042A09.tif
	0042A10.tif
	0042A11.tif
	0042A12.tif
	0042A13.tif
	0042A14.tif
	0042B01.tif
	0042B02.tif
	0042B03.tif
	0042B04.tif
	0042B05.tif
	0042B06.tif
	0042B07.tif
	0042B08.tif
	0042B09.tif
	0042B10.tif
	0042B11.tif
	0042B12.tif
	0042B13.tif
	0042B14.tif
	0042C01.tif
	0042C02.tif
	0042C03.tif




