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PREFACE

Force Operations.

This report was prepared by the Biodynamic Environment Branch, Aerospace Medical Research
Laboratory, under the Project/Task 723104, Measurement and Prediction of Noise Environments of Air
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Mr. John N. Cole who established the data analysis requirements and assisted in the preparation of this
report. Mr. Henry Mohlman and Mr. David Eilerman of the University of Dayton assisted in the
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INTRODUCTION

The A/M27T-2 Hydraulic Test Stand is an electric motor-driven unit designed to test aircraft hydraulic
systems.

This volume provides measured data defining the bioacoustic environments produced by this unit. Such
data are essential to evaluate ear protection requirements, limiting personnel exposure times, voice
communication capabilities, and annoyance problems associated with operations of the A/M27T-2 test
stand.

This volume is one of a series published by the Aerospace Medical Research Laboratory (AMRL) under
the same report number (AMRL-TR-75-50) as a multi-volume handbook that quantifies the noise
environments produced at flight/ground crew locations and in surrounding communities by operations
of Air Force aircraft and ground support equipment. The far-field, community-type, noise data in the
handbook describe the noise produced during ground operations of aircraft, ground support equipment,
and other ground-based equipment or facilities.

Volume 1 of this handbook discusses the objectives and design of the handbook, the types of data
presented, measurement procedures, instrumentation, data processing, definitions of quantities, sym-
bols, equations, applications, limitations, etc. Volume 2 provides a method and data for adjusting the
handbook’s far-field noise data, which are for standard meteorological conditions (15C temperature,
70% rel humidity, 0.760 meters Hg barometric pressure) to derive comparable data for other meteorolog-
ical conditions. Refer to Volumes 1 and 2 (references 1 and 2) for such information because it is not
repeated in other handbook volumes.

A cumulative index lists those aerospace systems contained in the handbook, and identifies the specific
volumes containing each type of environmental noise data available (i.e., inflight/flight crew and
passenger noise, near-field/ground crew noise, far-field/community noise). Volume numbers are as-
signed sequentially as individual volumes are published. This index is periodically updated as indi-
vidual volumes are published, and is available upon request from AMRL/BBE, Wright-Patterson AFB,
OH 45433. Organizations on the distribution list for the handbook will automatically receive a copy of
the updated index as it is generated.

Direct any questions concerning the technical data in this report and other handbook volumes to:
AMRL/BBE, Wright-Patterson AFB, OH 45433; Autovon 78-53675 or 78-53664; Commercial (513)
255-3675 or (513) 255-3664.

1. Cole, John N., USAF Bioenvironmental Noise Data Handbook, Volume 1: Organization, Content and Applica-
tion, AMRL-TR-75-50 (1), Aerospace Medical Research Laboratory, Wright-Patterson Air Force Base, Ohio,
1975.

2. Cole, John N., USAF Bioenvironmental Noise Data Handbook, Volume 2: Procedure to Evaluate Effects of
Non-standard Meteorological Conditions on Far-Field Noise, AMRL-TR-75-50 (2), AMRL, WPAFB, OH, 1975.




NEAR-FIELD NOISE

MEASUREMENTS

A standard A/M27T-2 test stand was operated inside and approximately in the center of a large aircraft
hanger (190.5 m long x 95.1 m wide x 18.3 m high) on a concrete floor at a normal rated condition of the
system pressurized at 3000 PSI, no flow. No far-field acoustic data were acquired because of the
relatively close proximity of the hanger walls.

Figure 1 identifies 36 noise measurement locations at a height of 1.5 meters above the concrete apron
(nominal ear level of ground crew). The 0 degree reference direction passes through the tow bar. These
locations are in the acoustic near-field of the source where the sound wave fronts generally do not
spherically diverge and the source appears to be spatially distributed (i.e., not a point source). Con-
sequently, these near-field data cannot be extrapolated to longer distances but do properly define the
levels at locations close to the unit.

Near-field measurements were also made at ear level at the operator control panel. Table 1 lists the
numeric/alphabetic designator used on the data pages in this report to identify the operator measure-
ment location and test condition. The designator 1/A means operator location 1 and test condition A.
Such a descriptor is essential in many handbook volumes that involve multiple combinations of
locatior onditions. It is used in this report to maintain format consistency.

RESULTS

The measured data presented in Table 2 define the sound pressure levels (SPL) produced by the
A/M27T-2 unit at the 37 specified, near-field locations. This table includes the overall, 1/3 octave band,
and octave band levels. From these data one can calculate the variety of measures in Table 3 which are
widely used to assess the effects of noise on personnel and their performance.

For data at other intermediate near-field locations (i.e., for radial distances less than 4 meters) you can
interpolate between the 36 measured data points.

TABLE 1

MEASUREMENT LOCATION AND TEST CONDITION
FOR OPERATOR NOISE MEASUREMENTS

A/M27T-2 Test Stand, Aircraft Hydraulic System, Electric Motor-Driven
Edwards AFB, 10 May 1977

Measurement Location

1 Operator Control Panel
AGE Operation
A System Pressurized at

3000 PSI, No Flow




* MEASUREMENT
LOCATION, MiIC.
HEIGHT, 1.5 METERS

2 METERS
(RADIUS)
[ ]

-
\

4
METERS
(RADIUS)

Figure 1. Measurement Locations




*3STON JINO¥LCT3II/NNNO¥INIVE 3AOWIX 01 02LJI¥N0J 13A3 >

(eeeccccccccccccccccccccccccccccccccccccccccncccccaccacccrcscea Tecerececcereeeccen e crcesreccerreeesacseans)

( 26 L1 06 1] 26 06 26 he 26 € $o 16 26 IWNIA0 )
( )
( s9 89 CL Q9 29 gQ Qqq 69 ca 99 ne el f9 ocont )
( 9 69 l° 99 29 29 <9 69 9 89 69 T2 02 norg )
( 89 69 ga 89 69 89 29 99 0 f9 TL T2 T2 70¢£9 )
( 89 69 69 69 6° €9 69 89 89 6¢ 22 £2 £L nonrg )
( 2L LY3 £ 2¢ -7} £2 £ €2 2¢ sl 12 8L 92 00N* )
({ £L s2 22 22 22 £2 £l 22 2 LV ol :¥] 22 a61¢ )
( 22 74 Q2 Q LY 22 22 w2 a2 £2 el 62 62 ors2 )
( 14:] 8L 14 £ 6L £8 [l 62 92 £l 18 62 LV neon2z )
( 1] 64 22 62 82 2% 6L 98 -2 62 Te T8 ] grat )
( -¥} s 22 LV oe %2 22 £2 e ¥} 62 82 2R nezt )
( 19 28 (13} 14} ee 82 ag 08 Te og Ll £9 (4] arey )
( 1 7 0l 0L 02 02 T2 02 02 n2 £ 22 82 18 ane )
( 8 £e 92 £ "l 82 22 29 €2 98 14} (1] »e nea )
( he £6 £e 2€ |- "e 1] 16 of Qg 18 £6 n6 108 )
( £ £l 22 £2 22 T2 £ w2 gl 92 22 18 0e ony )
( >29 0 >69 >€9 >69 >€9 >69 02 LV £2 92 re 92 q1¢ )
( >2¢ >/9 >T2 >89 >2¢ >€Q >T2 22 el >6¢ €2 >§£2 64 ne2 )
( >99 >69 >59 >69 >9a >99 >29 >899 >09 >89 >T2 nnz )
( >29 >R9 >02 >02 >0Z nay )
( >09 >TL »18 ef 9e > 9e he 29 >06 26 £6 26 621 )
( >2¢ >T2 22 >62 >09 a2 >¢2 >?22 >T 28 29 28 207 )
( >29 >¢£9 >29 >89 >gQ >69 >¢£9 >09 >£¢ >89 >%9 >Qaqg ne )
( Sl s2 22 LV} sl >22 Q2 62 10 62 22 62 14} £Q )
( »>99 >H9 >19 >69 >c9 >99 >69 >Nl >0 >69 >69 >T2 ne )
( >¢£9 >29 >%9g >49 >¢£9 >£9 >H¢ >caq >+9 >fo 0% )
( >99 >69 >69 >99 ce°1Te )
( >19 >n9 G2 )
( )
( (ZH) )
( 0%2 022 ne2 (- 4 net ns"t n2t ant re ge N4 02 0 <==(9230) 279NY BINd )
( L] L] L L L] & L] L] L] L] L] ] & <=(W) 30ONVISTIO )
( )
(s e L L P e R L PR L L L L L L L L e |
( T4 39vd ( ( ) SI3ATY ISTON 0I3TH NYyaIN )
( ( ( ) )
( L AVW 0T ( ( IS4 onne ) ONVIS IS 2-1Z22H7Y )
( ( ( ) )
( T0  NNY ( ( SNOT LV¥2340 ) $103r8NS/732¥NNS ISTON )
( T00-900=22 1S3] (eeveccccccccnccccccccccrecerecccn e cc e s s e e e e e ce e e ccenccsreccccncnaccccncccccn=)
( 2°¢ V9O ( N )
( ( ONVE 2AV1O0 £/7 )
( SNOILVOIJTIN2OT( (0) T2A37 INNSSR4 ONNDS 03XNSVYIN $398vL )
(e e e e L L e L e e e R L e et L P L P L e e e e DTS




(cemccecccccccccccrcccccccccrceccrccccrccccsccnanae

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
{
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

*3SION JINO¥LDITNI/NNNOYINIVE ZAOW3IY¥ 0L QILIZVAAD T3N3 >

A SRR P S S |

Y6 66 56 66 Q6 86 a0t I07 01 noy £6 Ld-] T6 TIVU3A0 )
)

22 69 02 12 22 92 £ 22 29 69 69 29 29 nneny )
22 [P 69 T2 12 el £ 42 |9 l9 °q 59 £9 onng )
£2 T T2 €2 22 £ “2 92 al 69 eq o9 69 nog9 )
sz £2 w2 92 he 6l 22 82 £2 T 04 f9 29 9008 )
22 92 2L 82 92 8L e 29 92 9! hl 21 22 opnsy )
22 92 9l 8 82 vl 64 28 9z s £2 22 £2 961¢ )
8l 0g 62 62 62 18 18] he 6l 8l s2 w2 £1 mns2 )
08 29 £e 19 0e A 1] cg 6R £8 29 oe 8z w2 arn2 )
28 18 03] 29 64 18 ee 9¢ 03] 28 22 97 az qr9TY )
(1] 92 22 82 82 62 4e 59 82 82 £2 2l £2 (LT )
48 14:] £ Q9e (1] e 16 0e 28 68 'y <l 62 nnpY )
92 L V] w2 sl 92 18 28 "e 62 22 22 22 02 one )
28 28 £e he 28 £e (2] 69 £6 6€ 29 £ oe 0¢£9 )
06 16 26 £€ 06 6@ “0T 16 ot 86 16 £6 % oes )
s L 74 92 LV 22 £ e fe 29 22 Q2 LY he LI )
22 €2 ¥4 T2 92 ng ~8 £8 62 92 6l T2 >/9 g1¢ )
>04 >2l >hl 62 >¢l Re €2 6l 2e el Qz >21 >899 ns2 )
>89 >02 >69 »22 >T2 >¢2 yyi 8l >£2 >02 >89 >Q9 >60 arz )
>29 >29 >29 PE-1] >12 >H) 22 el »€9 >/¢ 197 )
> £8 £e >18 1€ he 26 e6 26 (3] £Q >8! >8l 627 )
>59 >¢2 >¢£2 *T2 0e £8 8 18 29 62 >22 >h9 >69 any )
>£9 >£9 >f9 >£9 £2 >89 >12 >T2 »69 >99 >£9 >¢ca >Q9o ae )
14:] 6L 08 T9 £e (1] 1] ee 2R 1€ €L 82 e £9 )
>TL >89 >60 »22 >¢2 sl 82 el »2Z >22 >69 >69 >/9 ne )
>99 >29 >69 >¢9 >29 >89 >69 >69 >£9 >9Q >29 >fo 0% )
>99 >69 >29 >99 >99 >29 >/9 »99 >Q9 >€a >29 >gq G*1¢ )

>09 >64 >09 >66 >T9 >19 >¢¢ >68 G2 )
)

(ZW) )

04T 02t 0% ng 09 (L] 02 0 0he n2e rog nge nQ2 <==(9230) 279NV DIV )
2 2 2 2 2 2 2 b4 L] L ] L] h <=(W) 3ONVLISIO )

)

T T T Lt T L T T e T T e L E T T |
24 39vd ( ( ) SI3A27 3STON 0134 NYIN )

( ( ) )

22 AVH 0T ( ( ISd onrng ) ONVIS 1S3 2-1.2W/Y )

( t ) )

20 NNY ( ( ENOT LV¥340 ) $103rensS/30¥N0S 3ISION )
TY0=-900=2. 1ST] (==cccccceccacacccccncccccccccccoccerccenrace rececececerecrccec e ereccocecseresnnraaancne)
2°¢ VO3NO ( N )

( ONYE 2AVY100 §/7 )
INOILVIOTJILINZCT( (60) 13RI I¥YNTSINA ONNOS ONNSYIW t378vL )

S R e O Se SSRe SS S R NCE SR Oy s Ry SO B R SR o i S S )




{
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

S0

ee
19
88
1]
88
98
26
66
96
68
96
28
06
0o
18
92
64
6L
64
06
(1]
>69
"e
74
>02
>99
>49

v

NOIL1SOd ¥0L1V¥3d40

3

T

£071

LV
w2
L.V
22
0e
62
18
2%
. g
28
ce
£
26
107
f8
"8
28
L]
>22
9€E
G
>02
98
9l
>89
>99
>nrq

0he
2

-1

T2
£2
T2
£2
92
22
62
ng
L
64
he
62
Qg
S6
1%
62
he
9l
>22
£6
28
>¢
£8
>l
>€q
>Z@

0ze
2

26

89
0L
1 7]
£
22
22
€2
2e
1
28
06
92
"g
£6
64
sl
14}
>22
>69
L]
82
>89
28
>2e
>Q¢Q
>69
>09

00¢
4

¢

89
02
T2
wl
02
LY
62
28
%9
e
(1]
Gl
“e
£6
92
£2
62
>T2
>89
>1¢
>€L
>49
0e
>T2
>59
>89
>T19

ng2
2

56

89
02
T2
£2
22
22
62
T8
(1)
62
he
92
e
26
sl
02
>2¢2
>89
>69
>82
>02
>69
82
>69
>h9
>99

092
2

*3ISTON JINO¥L13373/0NNO¥INIVE 3IAOW3Y 0L 03193I¥N0J T13A3T >

(ceceeccccmeccccccccercccccccccccccccccaccccccescccc e e ccrcccccc e rcccacaceccamceereereccececacecenanns)

£6

89
69
T2
£2
92
9z
22
T8
e
22
“e
92
10
68
62
>€69
>T2
>%9
>89
>T¢
>22
>¢9
92z
>89
>Qa9
>/9

sz

2

96

2l
£2
w2
L)
22
22
18
88
19
28
0€
s
he
14°]
92
T2
>N}
>99
>29
>82
>6¢
>He
el
>6¢Q
>»9

022

2

£4
L2 A
€0

100-900-2/
2°¢

29vd
VW 0T
NNY

1531
V93W0

(

_~ o~~~

(
(

tNOTLIVOISTINANT(

26 l6
£ £
L] w2
22 82
L4 9l
22 0e
a2 0e
£ he
68 16
2 ce
£e 18
26 68
22 Ql
1] 18
$6 né
2 9l
02 (P4
>02 €l
>89 >22
>02 >¢£2
2R pA:]
>242 22
>69 >€9
T8 2e
>T2 >22
>¢9 >Q99
>hQ >0q
>T9
roe 08T
2 2
ISd orof

INOT 1V¥ 2340 )

T i N — )

(eq)

56 TIVHIA0 )
)

22 onoot )
hl noere )
w2 LLES) )
22 000S )
82 noo% )
22 0ste )
he 0062 )
28 n002 )
£8 1097 )
64 0s2T )
G0 oent )
sl nee )
28 0¢£9 )
68 nns )
az 00% )
T2 s1¢ )
>0 ns2 )
>0l on2 )
>T2 0ot )
8 -T44 )
9! 00T )
>4HQ ne )
Te £9 )
>T2 s )
>69 n& )
S°1¢ )

>N9 62 )
)

(ZH) )

09T <==(920) 279NV DINS )
2 <=(W) 3JONVLISIO )

)

)

) SI3IATIT 3ISION OT3I4 NV2AN )
) )
) ONVIS 1S31 2=-122W/Y )
) )
t103ransS/39M¥N0S 3ISTON )

N )

ONVE 3AV1IOO0 £/7 )

I2A3IT ENSSUd ONNOS OIVASYINW 13789yl )




e e L

€6

\¥
LV
G8
28
26
2l
8
6L

(J°A 4
w

43

22
L2
28
689
e
T2
9¢
al

£qt
“

06

el
92
9¢
0e
€e
£2
92

LEA Y

]

26

LP
L2
£9
98
°g
e
9g
L2

n2ty
S

%6

02
92
28
12:]
26
se
he
08
29

nnt
9

26

n2
LV
T
29
€9
82
29
Te
20

ee
“

LE

£2
8¢
82
ag
9¢
S2
T8
ne

]
“

L6

42
10
S0
ne
16
Te
3
18
63

0
“

TIVUIA0

enee
oocY
gre2
000t
oes
0s2
62t
£9

(ZH)
<==(930) 379NV D3I
<= (W) IJNVISIO

LA D LT TR R L e DL R R LT D e e e L T T T T L ]

( 26 %6 06
(

( T €L 2L
( 92 8L 22
( 48 29 £8
( % £e g9
( se £6 he
( L7 £ £
( 18 e
( 9L -7 8L
( 69

(

(

( 042 022 npe
( J b &
(

(

( Ir 39vd (
( (
( Ll AYW 0T (
( (
( 0 NN¥ (
( 100-900-22 1S31

( 2° Y90 (
( (
¢ INOIIVOIJIIN3QT(
(

€6 26
2 s
e 18
1 ~8
9e S8
se Al
62 14
£6 £6
P4 62
4 02
4 4
ISd ooo0¢

)
)
)
)

tNOT LV¥340 )

(msscsconccaccnnacnesecennreneacsesssrcresetetotore st tcabebant R e R G )

(80) T3A3T 3UNSSZ¥d ONNOS O NNSYVIN

]
)
)
)
)
)
)
)
)
)
s°1¢ )
)
)
)
)
)
)
ST3IAAT ISTICN QI1IT4 BYIN )
)

ONVIS 1S?) 2-122H/V )
)

1103Ir8NS/2INN0S 3SION )

g3

1378vL )

QNVE 3AVLDO0

S )




T g S |

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

%6

P23
18
1)
(1]
16
-7
sl
28
49

09T
2

S6 56 S6 96 96 907t 107 hot oot £6 %6 06 IIVAIAO )
)

s2 sl 92 92 0e 92 62 £2 £2 12 69 g ooes )
e Te 28 2 2% €9 99 ne 64 22 92 al orny )
68 9¢ 1) e 9 ne 68 ag 9¢ 29 T8 62 oene )
£9 he 9 9¢ 29 26 26 €9 9¢ 62 (2] ne oroT )
26 £6 £6 T6 16 401 "6 “01 66 16 £6 69 ors )
92 22 09 8L £9 11 e e 08 62 s2 22 0s2 )
9 £e 19 1€ %6 f6 96 26 68 £9 el LY 627 )
62 oe 28 £ 1) 88 88 20 Te oe 6L 8L £9 )
0l 69 02 02 02 17 22 89 69 49 €9 s°1¢ )
)

(ZH) )

02t nnt e 09 04 ne 0 Nhe 0z2¢ rog rge2 092 <==(930) 9NV DINg )
2 2 2 2 2 2 2 4 4 L L] » <=(N) 3IONVISTO )

)
s gy g g s gy S S SO |
er 39vd ( ( ) SI3A3T 3ISTON 0314 NV3IN )
( ( ) )

22 AYW 0T ( ( ISd 000¢ ) ONVIS 1S31 2=122KW/V )
( ( ) )

20 NN¥ ( ( tNOTILV¥340 ) $123rans/30¥N0S 3ISINN )

100-900-22 1S3!

SNOTIVOIJTILINIOI(

2°t

V93K

(eecceccccccccecccccccccccccccccsccccccccccsccccacnccacssesscececcceascccccrcccscacescnas)

( N )
( GNYE 3AVINO )
(PO) T3IA3IT J¥NSS=Ud ONNOS 0IXNSVYIN 1378v1 )

R e




(ceccaccennccccceccacvenccccecccccccccncccccccrccacccccccacncrcarccrccrsccrcccraseccecneereeceeceesecessneces)

« S0t £0T 66 3 % 6 6 LY 06 16 66 IW¥IAD )
( )
« 26 62 9 Y] s¢ s Ly L2 08 09 LY nooe )
( 16 £8 08 18 29 19 08 18 13 "9 28 nnny )
« 11} 9 99 28 28 8 98 16 16 £6 06 onnz )
« 26 29 98 16 68 99 e Te 26 06 9 oont )
t 007 T 96 £6 "6 £6 6 26 6 06 n6 005 )
( £9 €9 e 28 10 52 Y] "l ®2 i 62 ng2 )
t 16 96 £6 ] 29 62 19 62 £8 g9 8 g2t )
( 09 9 " 28 08 92 & 62 19 28 18 ga )
( 22 02 69 69 0z 99 69 P9 02 19 §°1¢ )
( )
( (ZH) )
¢ A gee  02¢ 00f 082 092 0wz  A22 002 0BT  0OT <=-(930) TI9NY LE}F )
(  NOILISOd ¥OIVY¥3dO 2 2 2 2 2 2 2 2 2 2 <= (W) 3INVISIO ) =
« )
S S S R g g SR
( £F 39vd ( ) S73A3T ISTON 073IT4 ¥YIN )
( ( ( ) )
( 21 AVN 0T ( ( 1Sd 0nne ) ONVIS 1S31 2-122W7y )
( ( ( ) )
( £0 NN ( ( INOTLY¥340 ) $193r8NS/32NN0S ISTON )
( dﬂﬂ!ﬂaolNh bmuh [ D e e T T R S |
( 2°C V9IMO ( g d
« ey ONVE 3AV100 )
( §NOTLVOTJTINIOT( 7 (60) 713A37 IYNSSIUA CNNOS OINNSYIN  12I8Y] )
( cone cccecccncnccrccccccccscascctcncccatnccereceesre o easeasencensecses s cacscscccssssacecscaass) |

¥




e e S 58 e i

e e e e e e e e e e e T T T N N I I e e e e e e e e e e e L L L . N

9
90T

4
©

096

4
0

096
£S

096
99

096
09

096

L'+ ]
o

£HT
6
26

042
L

¥
L2

S L]
80T s0T
98 he
096 ng6
¥9 29
096 096
£s 1<
096 096
69 »9
096 nag
%9 ne
096 096
02 s
net 202
26 69
%6 06

(£2 ATNr €GE=-T9T YJV) AVO ¥3d 3I2NSOX3I INO 204 (SIIANIN NI 1) 3WIL 3ITQISSINNI HNHIXVUN

022 102

e +

H 39vd
AVH OT

T0  NNY

T00-900-£42 1S31L

2°¢

V93NO

(

-~ -~

(
(

*33TIAZ0 3ATLIILOUL ¥ANA HNYLITIIAS 1dS G3LVINTIVO NO O3SYE »

N N N D D N P D P P N P et P P D e D P e P P et D P P P P P D D N P e Pt W e

s * £ b i 4 s £ £ £ 2
80T s0T L1124 €oT 90°% 4“0t ntty 9nT 60T 80T 1 INd
(80 NI J) NOTLIO3W¥0D 3NOIL
(BONd NI 17Nd) 031933¥¥03 3INOL *7I13IA3T 3SION 03AI3N

3ONVAONNY
ag e e 1) 9¢ he 28 1) 1) 62 11Sd
(80 NI TISd) TIA2T 3ONIWIINIEINT HII4S AINNIIINd
NOILVIINNWKOJ
096 096 096 096 096 L1} 096 096 096 no6 1
2e L L 19 £9 29 09 £9 9 <9 29 *VISV0
1INN NOTLVOINNWKWOD ONNON9 E£ET=H
096 096 096 096 096 096 096 096 096 nee 1
2s £6 84 2s 2§ 04 9¢ £q 1] 9¢ *VISVY0
SINTd YV3I VTS=A SNId SJI4NH AY3 00LT TWIILdO NVIOTAIWV
036 0¢e 096 n9e 096 196 nee 096 096 096 1
89 69 29 <9 29 €9 22 s9 02 02 «VISVY0
SONTd AVYI ¥TS=A
096 096 096 096 096 096 096 09€ 096 c96 1
Qe 2¢ 65 £9 e 29 89 29 69 89 +VISY0
S44NKN AYI 00LT TVITL40 NVITUINY
096 096 096 996 096 096 096 n96 096 096 1
T2 29 %9 89 02 89 L P 22 se Y2 *VISY0 -
S33INK VI dD WNHINIKW
n2t LFA 202 0l 02t 202 1) £t 0T 13 1
26 06 68 06 26 68 "6 16 £6 %6 visvo
€6 26 06 26 "6 16 LE S6 2€ L6 J7Svo

NOT10310¥d ON

¥Y3 Lv (vEO NT VISVO0) 13IA3T ONNOS TIVEIAO0 OILHIIIM=Y
¥YI LV (€0 NI J7SY0) IIA3T ONNOS TIVXIAO0 CGILHIIIN=D

NOTL10310¥d4/700VZYH
et agy 061 02t oot 08 09 04 02 0 <==(930) 3TNV
L] L L] L L] » A ) L % <=(W) 3ONVISIO
( ) ST3A3T 3SION 0713I4 ¥VYIN
( )
( ISd enoe ) ONV1IS 1S31 2-122W/Y
( )
( INOTLIV¥3d0 ) $1193r8NS/30¥N0S 3SINN )
(ecoscnamsassvesnsacsnasasssnbanssreastonacarststronttnatatubronn s hbbetaiembtnstnensnbensw])
M )
)
/s’ 3?NSOdX3 ISTON NVKWNH 40 SIVNSVY3INW t378vL )

SNOILVOIJTILINAOT(

o o ST e




*30TA=ZC SATLIO310¥d NZONA WNNLJIAS ¢S G3LVINTTIVI NO O3SYE »

(ececcccccocarccavaccccanracsscocrcnccccccsncsnssscsarreasesassesrceececsresanensre s erassrasceasssenesssens)

4 L L] ] £ £ L £ L] ] L L £ o)
807 601 6N €01 erT 6NT Ty 21 <ty £TTY Q0T 9nt £0T 1Nd
(80 NI J) NOILO3¥¥0D 3INOL
(80Nd NI 1Nd) 03193¥¥0J 3INOL I3IA3T 2STON 03IATIIIN3J
IONVAONNY
8f ee e ge 18 88 96 26 16 e6 A} bl £8 118d
(80 NI TISd) T3A37 IONTVIINIUINT HI3IIS QIVYIINND
NOTLVOINNKNOD
096 096 096 0396 096 13 096 0a¢ 096 nag n9¢ 096 096 1
49 %9 £9 L4 He 99 T2 02 99 59 09 66 8s +VISV0
LINA NOTLVOIINNWKOD GNNOUS £ET=H
096 096 nge 096 0296 096 noe 0¢2¢ 096 0ce 09€ 096 096 1
4s 3 £s %S %6 ss %9 6¢S 29 8¢ TS 2s 6% «VISV0
’ SONTd ¥V WTC=A SNId SJ4NW W3 00T TIWITLd0 NVITIINY
096 096 096 096 096 096 (] 096 n9e nee6 096 096 096 1
89 e9 69 6¢e 8¢ 89 o8 22 62 w2 29 €9 &9 *VISV0
S9NTd UV3I ¥TS=A
09€ 096 L[] 026 096 096 096 096 na96 096 nae 096 096 1
£9 49 s9 <9 29 0L L £ 6l T2 %9 %9 9 «VISv0

S44NN XV3 002T WIOIL1dO NVIT¥3IWY
096 096 096 nge 096 096 L 7] 096 ine 2996 nge 096 096 1
69 02 T2 T2 2! .74 £ 62 T8 9l 02 02 99 «VISV0
S33NKN ¥V 4D WNWINTH
10T 107 mT 10T 02ty T0T 12 06 €2 ns nr £hT rH2 1
£6 £6 £6 £6 2€ £6 207 26 It 26 06 16 ee visvo
%6 6 13 €6 G€E 26 cov 101 507 eot £6 %6 0¢ J97Svo
NOT10310¥d ON
(€2 ATNF *GE=-TAT AY4Y) AVO ¥3d I¥NSOHYI 3INO ¥0d4 (SIINNIW NI 1) 3INIL 3IIBISSIHYId WNWIXVNW
Uy¥3 LV (VEA NI vISYO0) 13IAIT ONNOS TTIVEIA0 OILHOTI M=V
VY3 1y (D80 NI OJ7SVYO0) T3IA3IT ONNOS TIVAIAC OILIHIIIN=D

N N N W N D P N T D D D D D N ? P NP P ) Dt W kNP D D N D P o -

NOT10310N¥4/70¥VZVH
0hT 02t noT 0e 09 ey 02 0 nhe oze neg 082 192 <==(930) 29NV
2 2 2 2 4 2 2 2 » ] L L % <=(W) IDNVISIO
2H 39vd ( ( ) SI3A3T 3ISTON 07314 ¥VIN
( ( )
L2 AVW 0T ( ( I1Sd oneg ) ONVIS 1S31 2-1.42W/V
( ( )
20 NN¥ ( ( INOT1VN340 ) $103rans/32¥N0S 3ISION )
100=900=2 (S|l (ececccecccccccccccccncscncreccccrcccccrcccaceccrcancnccecacecarennccccrcanrscccccnancancas)
2°¢ VI93IHO ( M )
( )
INOILIVIIJTINIOTI( ¥NS0dXT ISTON NVHNH 40 SIUNSY3IH t378vL )

(
t
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

LT T T T T S A |




*3DTAZC BATLINILCUL UZONN WNHLITIES TS 0ILVINSIVO NO Q3ISVE  «

T M S S S |

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

\ 3 £ L] L] L £ » 1 L L 9 )
12t 11 nTT (134 6071 e0T L11) 4 T £TT £TT 0TT 1INd )
(80 NI J) NOTLO3¥NOH 3INOL )

(BONd NI 1INd) 03102¥02 3NOL “73A37 3ISTON O3AT3IONJ )

3ONVAONNY )

)

66 26 0€ € 06 (L] A ] Te £6 T6 Y] 71Sd )
(80 NI TISd) T3A3T IONNNIIYIUINT HIZIAS 0N IJINd )

NOJTLVOINNKWWOD )

)

096 (U] 096 0ae 096 096 LI 096 nog 996 096 1 )

9 9 Q9o 29 Q9 L] £9 eq €9 69 99 +VISY0 )
LINN NCILVIINNKKOD CONNON9 £€T=H )

096 LET 096 096 09¢ LT3 nag 096 09¢ n9g 196 1 )

L1 ] 19 ac 28 Qg L1 26 9¢ pc Qg £e +VISY0 )
SONTd VY UTSE=A SNId S44NKH NV O0NLT VITILd0 NVOITNIWY )

096 0s6ée 096 nse r9e 096 nog LT naop 096 0ag 1 )

8L 22 2L T2 ¢ €69 29 02 22 02 89 *VISY0 )
SONTId VY3 ¥TC=A )

096 296 0ce nae 09¢ LT3 ngg 096 L3 WIS rag 1 )

wl e 0l 29 ca L] £9 se 29 Q9 <9 «VISV0 )
S34NK AV 0N2T TvII1d0 NVIIN2IWY )

096 0ce nag 09%¢ Ll 1) 09¢ 096 0¢ceé nge 09¢ nge 1 )

6L oe 92 £2 22 02 eq 02 £l 22 T2 +VSVY0 )
SJ4NK WY2 dD HNKWINIW )

£ CEs L 7 T2 T2 T01T n2t 09 0s r9 Ge 1 )
S0t €6 SE <6 €6 £6 26 96 l6 Qg 6 vISvo )
S0 £0T 66 26 96 s6 €6 Qe f6 16 13 271Svo )
NOT10310¥d ON )

(€2 A™NC “GE=T9T dYJY) AVA 23d ANCTOLXI INO 204 (SIINNIKW NI 1) 2KIL ITMRISSTHYEId WNWIXVNW )

¥Y2 1V (VvEAQ NI vISYO0) T3IAIT ONNOS TIVEZAO QILH9IIM =V )

¥y LY (J80 NI 27SY0) IIAIY ONNOS TIVRIA0 O03ILHOIM=D )

NOT1D310¥d/7QUVZYH )

)

)

wA che 02¢ g 082 092 UL 022 nn2 net 09T <==(920) 279NV )
NOILISOd §0lv¥3d0 2 2 2 2 2 2 2 2 2 2 <=(W) IDONVISIO )
)
"'--'---'--'-'--"I-l-'---"----"-‘"---'-'-l-.-‘.-----'-----'-'-----'---'-'-"---'---"-'--"'--""----
£H 39vd ( ( ) SI3IA3IT 2ICTION O7T14 ¥YIN )

( ( ) )

Ll AWK 0T ( ( IS4 000¢ ) ONVIS 1S21 2-122KW7YV )
( ( ) )

g0 NNY ( ( ENOILVYI40 ) $123rBNS/20%N0S °SINN )
T0N=800=L. |S3| (=ecccccccccccccccncccccccccccercccen e e s e e e e cec e e e et ee e ccccececcccncnccccnccccns)
2°¢ VY93WO ( M )
( )
INOILVIOTSTINAQT( 3UNS0dX2 ISTON NYWNH 40 SUNSY3IN 1378yl )

CEsssressNsL S EsA e e U 5 S A S )

"
#U.S.Government Printing Office: 1978 — 757-080/373

L,




