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INTRODUCTION

The MK-34 Hydraulic Test Stand is an electric motor-driven unit designed to pressurize and test aircraft
hydraulic systems. This unit is manufactured by the Sprague Engineering and Sales Corporation.

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 MK-3A 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-
i 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.

T

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
Application, 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.
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NEAR-FIELD NOISE

MEASUREMENTS

A standard MK-3A 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. The hanger walls and ceiling were not acoustically treated. No
aircraft were in the vicinity of the unit while being measured. 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 designators used on the data pages in this report to identify the operator measure-
ment location and test conditions. 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
locations/conditions. 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 MK-3A
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

MK-3A Test Stand, Aircraft Hydraulic System, Electric Motor-Driven
Edwards AFB, 22 Sep 1972

Measurement Location

1 Operator Control Panel
Operation

A System Pressurized at

3000 PSI, No Flow
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Figure 1. Measurement Locations

5




L e ke el ek ke ke ekl akakekake hake ek akeka kel akel o ke ke ke kool ol e Lk ek kel el e R e

*3SION JINO¥1D3T13/0NNOYINIVE IAOW3Y 01 031I3¥¥0J 13A3T >

68 L1 48

09 19 29
19 £9 £9
49 99 49
s9 19 99
99 89 89
49 1 74 69
1 73 £2 22
sl T2 £
L 69 £l
13] T 84
e 69 ry4
69 1 74 >89
08 " L
1) i £
>§9 >H9 >99
>19 >09 >19
>99 >89 >89
>£9 >%9 >£9
>99 >S9 >%9
£4 ryi 6L
99 i 73 €2
>29 >£9 >29
>S9 cd >49
>£9 >£9 >09
89 >8S >29
>99 >99 >59
>%9

0% 02e 002
L L 9

¥4 39ve (
%L 9NV 92

- -~

10 NNY

0%€-020-TL 1S3l (=======-

2°€ V93mO (
(
SNOILVIIJILINIOI(

48

29
29
59
99
69
2
£
¥
92
8l
82
69
2L
08
>99
>29
>19
>49
>h9
1%}
s
>09
>19
>19
>84
>H9

09t
L)

16

£9
%9
29
29
173
04
0e
£
sl
88
2
>89
rys
(1]
>89
29
29
>»29
>£9
14
se
>09
>29
>09
>4
>89

037t
]

20

19
19
£9
£9
49
99
k23
"
sé
73
18
T
e
e
>49
>29
>89
>£9
>99
r1
U
>09
>65
>8S
>99
>69

0t
L]

29

09
T9
£9
19
S9
99
02
02
£
174
£
>19
82
22
>89
>»29
>S9
>29
>59
"8
L
>H9
>19
>19
>£9
>89
>69

g2t
]

49

19
%9
£9
£9
%9
99
0L
69
69
9L
92
T2
e
82
>89
>%9
>49
>¥9
59
28
s
>%9
29
>19
>£9
>69
>02

oot
4

~ - o~

(Y39NVH 3QISNI)

ST3A37 3SION GT3I4 ¥USN
N3AIN0-YOLON °*123713 ¢°SaAS
L3IVADVIV=0NVLS 1S3IL VE=IW

)

MOV3 ON “ISd 00OE )
h(QwNmaammuxstwhmbm ~
.
.

)

48 S8 S8 11} 9¢ TIWA3A0 )
)

29 £9 "9 09 09 00607 )
£9 t4°) 09 09 6S 0008 )
£9 29 19 19 09 00£9 )
99 £9 29 £9 29 0gos )
49 0L 99 99 s9 000Y ]
89 89 89 49 s9 0sTg )
L 73 2l 69 69 69 00se )
17 Y2 0L ry3 0L 0002 )
sé 92 L 2L sl 0097 )
22 L 7] 94 2 sl 0s2t )
A 7 9. 6L sl 11} gooty )
>89 02 69 0L 02 ooe )
se 9 i 6L w2 0£9 )
0e sl sl 82 0s 00s )
>04 >99 >89 >99 >69 00% )
>£9 >19 >£9 >%9 >H9 STe )
>89 >$9 >19 >04 >02 0s2 )
>29 >29 >99 >89 >99 o002 )
>89 >h9 >£9 >£9 >£9 get )
19 el >02 >89 we 144 )
s €9 >59 >£9 89 00t )
>£9 >89 >09 >66 >18 0e )
>29 >29 »29 >09 >09 £9 )
>09 >09 >»19 >68 >.S 8s )
>£9 >29 >£9 >£9 >29 0% )
>69 >69 >89 >19 >49 s°1g )
>0L >£9 s2 )
)

o8 09 0% 02 0 <==(930) 319NV (ZH) )
L] L] ] 4 % <= (W) 3ONVASIC VER-F] )

)

)

)

)

)

)

)

INOILV¥3dO $133rans/7323n0S 3ISION )
cssnconasasss conae - - -)
N )

ONVE 3AV100 £/7 )

(80) T3A37 3YNSS3¥d ONNOS O3VUNSVY3IW 1378yl )




®3SION JINCY¥133T13/0NN0AINIVE 3A0KW3Y 01 031033d¥03 I3A3I >
[] - —ee - L L e e e e e e et RS |
( 69 (1] 6® e 1) i8 8 29 £8 he 98 £e 1% TIWAH3A0 ) &
({ ) 1
{ 19 29 $9 99 %9 19 6S 29 65 19 6s 65 09 00007 ) 3
( £9 £9 s9 s9 s9 £9 29 £9 19 09 09 09 £9 oooe )
(| 99 %9 S9 29 99 %9 %9 %9 £9 £9 29 29 £9 ooesS ) ;
] s9 9 99 49 49 S9 s9 s9 29 19 £9 €9 %9 000s ) 3
( 9 89 19 89 89 (1) 49 69 S9 s9 £9 s9 %9 000% )
( e 12 e °9 £ T 99 2L 29 89 99 99 89 0stg )
{ 4 12 s 0l L 73 69 L 7 02 02 0L 69 02 2 00s2 )
({ 69 89 92 r¥3 82 T 69 el 2L 69 oL "l 2L 0002 3 !
( 9 92 89 'y 0s L 74 92 £2 1 ¥ oe 2L 22 009T ) }
{ £ L7 22 £4 94 Sé £ 92 02 1 7' £ £ 1e 0s2t ) 1
( 0s 92 (7] 8L 18 62 9L 82 he 9L 9L 69 £e 000t )
({ T 02 T 2L el £2 el 92 1 7 0¢ 02 69 >89 oog )
( s 92 22 9l 14 11 4] 8L 1 ¥ 2L £2 sl T 0€9 )
( 6L 82 28 6L 64 k74 8L (7] >t 0® 1] >TL >04 00s )
( " sd L 7] >»22 >g£d \ 7 >§L >£2 >29 ».9 >S9 >99 >59 00% )
(¢ 89 02 T2 69 0L 1 73 1Y 1L >4%9 >69 >£9 >99 >£9 sig )
( >%2 >89 >Te >TL >TL >02 »2L 73 >02 >04 >69 >69 >29 0s2 )
( >99 >99 >S9 >%9 >£9 >99 >04 >TL >49 >%9 >4%9 >£9 >59 op2 )
( >69 >49 >49 >99 >219 >89 >89 >89 >4%9 >%9 >£9 >%9 >89 097t ) s
[} 1) L 1] L 1] 28 8L 9L ryi 08 A 73 2 r7] >02 £4 szt )
t 6l 0L 8L 9L £ 0L T £ 89 >99 >99 >%9 89 00T )
t >%9 >99 >99 >99 89 89 2L >§9 >89 >99 >S9 69 >19 oe )
t >%9 >49 >%9 >S9 >99 29 1 73 69 >¥19 >19 >£9 >£9 >59 €9 )
« >09 >65 >66 >65 >6$ a9 >29 >19 >38¢ >8s >65 >09 2 0s )
t >bs >9$ >88 >8S >8S >89 >6S >09 ».S >99 0% )
t« >89 >69 >0¢2 >0L >04 >TL >TL >0 >%9 >£9 >£9 >%9 >99 s°1e )
( »29 >29 >£9 >29 »29 >29 >£9 >29 se )
( )
( 0nt [ F41 oot ne 09 0% 02 0 04g 02e oog 082 092 <==(930) 379NV (ZH) )
( 2 2 2 2 2 4 4 4 L] L] L L] % <=(W) 3ONVISIO D3¥4d )
( )
( )
(reccccncacomcaccncnccccaccas ceeccosacconscnrcvonscoccnen eaaw - - cceccvecan=)
{ 24 394 ¢ ( ) (¥39ONVH 30ISNI) )
({ ( ( MO7d ON “ISd 000E ) STI3A37 3SION G314 ¥V3IN )
( %2 9NV 92 ( ( 1V Q3ZI¥NSS3Ad W3LSAS ) N3AINO0-M010W °19373 “°SaS )
[ ( ( )  14V¥J¥IV-ONVIS 1S31 VE=)NW )
(¢ 20 NNY ( ( $NOILVY¥3d0 ) $1193r8ns/1%3N0S 3SION )
( 09£-020~T4 1S3l (~evccccccccces - - L T cocass cocane cocnccscan=)
( 2°S V93MWO ( N )
( ( GNVE 3AVLJ0 £/T7 )
( SNOIAVIISIAINIOI( (80) T3A37 YNSSIVJ ONNOS 03AUNSV3W $378vl )
[ - - L e Y T - - cecccceccass)




*3SION JINO¥133713/GNNOAINIVE 3AOW3Y 0L 031I3¥N0I I3A31 >

g O |

99 26 88 28 28 68 98 06 6 06 26 06 TIVA3IA0

( )
( )
¢ 89 1 74 29 £9 99 s9 89 49 s9 s9 69 69 000DT )
( 0L £ s9 %9 S9 99 29 29 19 49 T2 89 oooe )
(4 04 el 99 29 29 89 49 0L 02 89 LYA 69 00£9 )
(¢ 1 7 sd 99 49 99 89 69 = 89 69 24 22 0 000s )
( sl 82 02 89 89 0L 0L 0L 89 2Z ne 02 000% )
( 2L 6l 22 £2 2d e £ 174 69 22 8L £ 0ste )
( 04 08 2L 2l £ 9L £L 9L 2L L L1 9. 00s2 )
( £ £0 1 sl 'yl sl £L 82 22 L2 6L 9L oooe )
( 22 80 92 12 2s 29 22 22 1 24 84 £ 29 009T )
( 0L 11 -7 2l 2l L 7] £ T 6l &L €L 9L ETA )
( 08 48 LL 82 22 8l e g2 98 £8 9L 0e ooot )
( 0L a2 9. sl " 2l 1 74 2 T TL £2 69 ooe )
( 02 99 08 11} 92 8L sl 0 18 e 64 64 0g£9 )
t 18 £6 13} 8L 82 L1 L 73 e 82 9 S8 £e 00s )
« >02 92 >l >0 >69 >g£L >12 " >2¢ >TL LYA sl 00% )
( >89 89 69 02 >99 >29 >49 69 >.9 0e 69 69 Sig )
(« >%4 s we £ >02 >89 >29 >02 >69 >Te >69 >TL 0s2 )
( >04 >02 >19 >49 >99 >49 >29 >59 >99 >93 >.9 ooz )
( >02 >69 >02 >69 >89 >69 >69 >69 >69 >49 >99 09t )
( >89 L1} 6l 08 0e 08 0e 8 L1} 1] 17 e g2t )
« >49 s8¢ £ LD £ £2 LP4 8L 8L 6 6L 8l oot )
( >99 >£9 >%9 >%9 >499 >%S 89 TL 69 69 >99 oe )
« >09 >89 >%9 >29 >29 >89 49 2 89 >29 >29 >£9 £9 )
( >1s >£9 >6S >68 >89S >65 >09 >19 s9 >19 >29 >09 0s )
( >9$ >09 >68 >65 >65 >18 >8s >99 >29 >8Ss >29 0% )
¢ 2l >02 >89 >99 >99 >99 >19 >89 >89 >69 >69 s°1¢ )
(} >S9 >29 >£9 >29 >69 >02 >29 >£9 s )
( )
( b}
[} )
( )
( )
( )
( )
( )
( )
( )
{

(

(

(

(

(

v/se v (ZH)
NOIL1IONOD iS31 0%¢ 0z2g oof 08e 092 0he 02z ope 087 097 <==(930) 379NV D3y4
NOILVI07 ¥01V¥3d0 2 2 e 4 2 4 r4 k4 e 2 <=(W) 3INVISIO

B L L b T T e L L R T R cmeooe - esccccecaos e

£4 39vd ( ) (¥39NVH 30ISNI)
( MO1d ON “ISd 000€ ) ST3A37 3SION G314 ¥V3N
( 1V 03ZIUNSS3¥d W3LSAS ) N3AI¥0-M0L0W °13373 “°*SaS
( ) 13VANIV-ONVLIS 1S31 VE=IH
£0 NNY ( INOILV¥3d40 ) 1123rens/3%3¥N0S 3SION )

0NE=020-34 LSl (meecccccccccccccccccccccrcccacccccccccarmceccccrrencaccscaaccans ccccaa R =)

he 9Ny 92

- o~ -~

2°S VI3WO0 ¢ N )
( GNV8 3AV1J0 £/7 )
SNOILVIIAIANIOI( (80) T3A37 3UNSS3I¥d ONNOS 03YNSV3KW 1378V1 )

O S S S S BB S MRS SO ceccas P ——




48

89
L 73
9L
19
18
0l
28
9
9

(124
L]

16

02
"
29
(1]
ce
69
']
99
99

09t
k]

28

99
0L
64
20
U
02
£0
%9
1 71

00t
4

48

99
69
92
92
6L
89
S8
49
el

octy
4

48

49
69
5
6L
11
69
£8
69
£

oot
]

48

49
2L
8L
64
28
0L
28
29
£2

(1]
L)

(1

29
el

L 23
64
89
"
99
T

09
A

(¢

(« 6% L1 8
€

( 49 99 9
« W L7 £2
( Go¢ 92 82
( %8 s2 6L
« 99 64 A1)
t 69 [ P3 02
« s [ 78 08
« 99 £l 69
¢ 0L 29 49
(

(¢ [} I 022 002
] » » »
(

(

(ceomcncccccccca=

( ¢ 39vd
( (
( %2 9NV 92 (
( t
(] 30 NNY (
( 0%£-020-T4 1S31 (
( 2°S VI3KWO (
( (
¢ SNOILVIISIIN3OIC
(

o~ ~

1V Q3ZIANSS 3¥d W3LSAS

MOTd4 ON

.

11 1} 9¢ T30 )
)

99 s9 %9 ooo0e )
0L 0 69 000% )
8L 94 92 oooe )
11] 6L 28 0007 )
6 28 e 00s )
02 el 2e 0s2 )
2L 0 s s2t )
L %9 £9 £9 )
69 €9 89 S°te )
)

04 g2 0 <«=~(930) 379NV (ZH) )
L] L % <= (W) 30NVISIO LVER-F] )

)

)

cccccccesseas -- -)
) (Y3INVH 3AISNI) )

¢ISd 000¢ ) SI3A37 3SION 071314 ¥VIN )
) N3AI¥0-M0LOW *19313 ¢°SAS )

)  L1JVYOYIV~ONVLS L1S31 VE=dK )

INOILVI3HO ) $133rensS/308N0S 3SION )
- )
N )

ONVE 3AV1O0 )

(80) T3A37 ¥NSSIUd ONNOS OQ3UNSV3IH $1378v1 )

5 — 3= - -)




. i

4

1 cecces - - - cecccccccccne ceccs eccceccaccacccanccas) H
({ 68 88 68 89 (1) 8 48 ie £e he 98 £9 49 IWY3A0 ) i
( ) i
( 89 89 69 0L 69 49 49 89 99 S99 §9 59 49 00089 )

( £ £ £ 2L sl 22 1 ¥ " 02 02 69 02 02 0004 )

[} 08 ry 62 6l £8 84 8L 8L 9L Sl 18 rya 12 goe2 )

( 18 62 8L 08 £9 11] 62 1e 9L 82 82 s2 1] 000T )

( 8 18 A 1] 1) e £8 e 08 sl 11:] e8 il 4w 00s )

({ A7} £ L7 £2 L7 L 73 9L 9L el 2L 1 7] 173 0L 0s2 )

( 98 s9 1) £e 6l &L 8l 12 ) -7 £ £2 el 173 szt )

({ 89 69 69 69 02 32 -7 1 73 49 89 89 0L £2 £9 )

( 0L 02 1 ¥4 T2 1 73 t7 17 T %9 69 s°1¢g )

( )

( 04t 02t cotv 08 09 0% 02 0 04¢ o2t oog 082 092 <==(930) 379NV (ZH) ) - s
(] 4 2 2 4 t4 4 e e 4 L] » L] # <=(W) 3IONVISIO b33 ) s

( )

(} )

[§ coee cecccwe —em- ecoccsscenscsascsccnsancencne - - cwscsccsss)

(¢ eF 39vd ( ( ) (Y39NVH S0ISNI) ]

( ( ( MO1d ON ¢ISd 000E ) ST3A37 3SION 01314 ¥V3N )

( %2 v 92 ( ( 1V 03ZIAYNSS 3¥d W3LSAS ) N3AI¥O-YOLOW °£I3713 “°SAS )

( ( ( ) 1JVAJMUIV-ONVLS 1S31 VE-XNW L]

( 20 NN¥ ( ( SNOILV¥3dO ) $133r8ns/333N0S 3SION )

¢ 09£-020-T72 1S31 ( L L Sesw sescceccvessccsscascnnsccacarcscsssssnssantassss]

( 2°f V93KWO ( N )

( { ONVE8 3AV1OC )

( SNOILVIOIJIAN3GIC (80) 13A37 ANSSIUd ONNOS Q3AUNSVINW 1376Vl )

[E T e e e T P P R R L P e S L e e et DL P L PR P 22 R T T 2 L LT - -)

4




[ § - cacs ceccvecsccscacesccces - )
( 9 46 8 49 29 6% 99 06 16 06 26 06 TIVA3A0 )
( )
( " 8 69 69 L7} T2 2l £2 £2 7] 92 £4 0008 )
(¢ 8L 29 s se " 9L 9L -7} £ (-73 0e 9L 000% )
( i 68 8L 8L 6l £8 ry3 oe (Y4 4} i8 9e o0o02 )
( e (1] 19 o 64 0oe 64 8L 28 i) 64 4] oootT )
(¢ t4] %6 e £9 0e s9 8L 1] £e 28 98 58 00s )
(¢ ed 9 94 se £4 2L 1 74 Yl el L7 £ e 0se )
( 0L S8 0e 18 13 18 e 1] 1] 9 99 1) 52t )
( 29 69 89 49 29 89 0L L 7] £2 0l 0L 89 £9 )
( £4 173 0L 49 29 69 29 22 22 02 T2 S°1¢ )
( )
( vse v/t (ZH) )
( NOILIONOD 1S31 0O%¢ oeg oos 082 092 092 022 002 08t 09T <==(930) 379NV LELF] )
( NOILVI0T ¥OAVAIMO 2 e e e 2 e 2 2 e 2 <=(H) 30NViSIOC )
( )
[} - - ccocaccw - B - -)
( £€F 39vd ( ) (Y3INVH 3AISNI) )
( ( MO7d ON ¢ISd 000§ ) SI3A37 3SION 0314 ¥V3N )
( %l 9Ny 92 ( 1V Q3ZIUNSSI¥d WIALSAS ) N3AINO-AO0LOW °133713 €°SAS )
( ( ) 14VHI¥IV-ONVIS 1S31 VE-IN )
(¢ £0 NOY ( INOILVY¥3dO ) $133r8NS/3NIN0S 3SION )
( 0%£-020-%2 1S3L esecncss - - =)
¢ 2°E VIIMO N )
( ONVE 3AV1O0 )
( SNOIAVIIJILINIACOI (80) T3A37 NNSSI¥d ONNOS O3AUNSVIW $378vL )
(

ccccconcccecccncccans)

ot

A g AN S A

cocace

"




*30IA30 3AIL1D310¥d4 ¥3ONN WNBL1I3IAS 1dS 031VINIIWO NO Q3SVE o
— - cocecse crToccase -w
« £ 2 £ € L) £ £ 2 2 T 2 2 £ 2 )
( T0F 86 00T 00T 40T 66 26 96 66 26 26 96 96 LINg )
t (80 NI 2) NOILOJ3¥¥02 3NOI )
t (BONJd NI 1Wd) 031033363 3NOL “I3A37 ISION Q3AI3N3d )
¢ 3ONVAONNY ) 1
[ )
« &9 9L 0 09 L 1] 6L 22 e 0¢ 62 6l 6l 0¢ 1S4 )
(i (80 NI 1ISd) 13A37 3ON3AUIIVIANI HI33dS OIV¥IIIAd ) 1
« NOILVOINNWKOD ) > |
( )
¢ 096 0896 096 096 096 096 096 096 096 096 096 096 096 1 )
( 6§ (1] 25 9s £9 85 9s 9s 25 95 1S 1] °s ¥ ISV0 )
( 1INN NOILVIINNWKOD ONNOY¥9 £ET-H ) i
( 096 096 096 096 096 096 096 096 096 096 096 096 096 1 )
« 6 2y 94 94 26 2% 1) 1] G4 1) 99 1] h +VISVO )
« SONTd AV3I ATS=A SNId SIINN 3V3 00T IWIIAO NVII¥3IWY )
¢ 096 096 096 096 096 096 096 096 096 096 096 096 096 1 )
« £9 95 09 09 %9 69 45 65 65 8s 6S 6$ 1{°] «VISV0 )
( SONd ¥V3 ¥IS=A )
( 096 D09 096 D096 096 096 096 096 096 096 096 096 096 1 )
« s 1 9s 9s 65 95 09 8s T £s £S %S 17 «VISVO0 )
( S44NNW ¥V3 004F TWIIidO NVII¥3IWY ) -~ -
( 096 09 096 096 096 096 096 096 096 096 096 096 09 1 )
« % 09 £9 £9 59 £9 59 £9 £9 65 (17 6$ 19 «VISV0 )
( S340M V3 1D WNKWINIW )
€ 0% 629 %0% %0% 0LT H0% 629 TLS 09% 08% 084 084  %0% 1 ) 3
«( @9 28 1] 1] 06 1] 20 £e LT LT L1 "9 1] visSvo ) :
« 68 LT 49 29 36 28 9 98 28 LT 1] 1] 98¢ 27SV0 )
t NOILJ310¥d ON )
( (£2 AN *SE-T9T UJIV) AVO ¥3d IUNSOdX3 3INO Y04 (SIANNIN NI 1) 3WIL 31BISSIWNAUIL WNWIXVH )
¢ ¥V3 AV (v8a NI VISVO) I3A37 ONNOS T1IVE3A0 GILHOIIM=V )
( UV3 LV (283 NI 2ISV0) T3A3T ONNOS TIVH¥3IA0 031HOI3N-D ) |
¢ NOIL1D310¥d/0¥VZVH ) ]
( )
( ©0%2 022 002 0% 09T O%F 02F 00T 09 09 0% 02 0 <==(930) 319NV )
¢ ) 9 ) 9 4 9 0} 4 9 9 9 » % <-(W) 3INVASIOC ) ,
{ ) ,
4 )
(eovececcnrcecncoccaccccccs - - P L Ty - csccvecccocssncccncas)
( TH 39vd ( ( ) (3IONVH 30ISND) ]
( « ( M013d ON *ISd 000E ) S$13A37 3ISION 013134 ¥V3N )
( %2 9Ny 92 ( ( LV 03ZI¥NSS3I¥d WILSAS ) N3IAINO-MUOLOW °13313 °Sas )
( (4 ( v L4VHONIV-ONVLS 1S31 VE=XKR
( ¥0 NNY ¢ ( INOILVY¥3LO ) 1193rens/3%23n0S 3SION )
( 09£=-020-32 1S31 ( == cccccacn - -)
3 2°C v93N0 ¢ 3 )
( ¢ )
( SNOILVOISIANIOIC 33NS0dX3 3SION NYWNH 340 S3¥NSV3N  3376VL )
A - PRy .- cccas D e i e et ]




*30IA30 3IATLI310ud Y3IONN WNULIIDS VIS 031VINITIVI NO O3SVE »
(eececcccccencaccace -- cee cecccces
4 4 4 e 4 2 2 2 T £ £ 2 £ 4]
10T 86 00% 66 0T 66 66 66 $6 26 00t 96 0ot 17Nd
(80 NI J) NOILINNO0I 3NOL
(80Nd NI 17Nd) 031033303 3NOL “73A37 3SION 03AI30¥3d
IONVAONNY

N D W N W W N D M S N N D ) P ) ) NP D NP D P W Nt W D P w

18 62 0e 0e 28 18 oe 08 9L 84 0e 9L (1] 1184
(80 NI 7ISd) 13A37 IOINIYISNIAINI HI33dS 03WN3I43¥d
NOILVIINNKHKWOD

(

(

(

(

<

(

[}

(

(

(

t 096 096 096 096 096 096 096 096 096 096 096 096 096 1

{ 6s 5 2s 45 09 8s 45 s s "s 9s s 19 +VISV0

( LINN NOILVOINNKWOD ONNOY9 £ET-H
( 096 096 096 096 096 096 096 096 036 096 096 896 096 1

( i 9N 9h 9% N ih 94 i% 2h v sh sh 6% «VISYV0

( SONTd ¥V3 ¥TS=A SNId SJ4NK ¥Y3 00LT TVIILd0 NVIIV3WY
( 096 096 096 096 096 096 096 096 096 096 096 096 096 1

( a9 6s 09 09 19 19 19 09 (1] 9s 6s ss 19 *VISV0

( SONTd AUV3I YTS=A
( 096 096 096 096 096 096 096 096 096 096 096 096 096 i

( 19 09 19 6S 45 9s '] €s £5 L1 ss 2s L 1] *¥ISV0

( S44NK ¥UY3 002T TWIILd0 NVIIV¥3IWV
¢ 096 096 096 096 096 096 096 096 096 096 096 096 096 1

(4 99 s9 99 "9 £9 29 £9 £9 [ 1] 09 19 s 09 +VISV0

( S334NK AV3I TdD WNHININW
(

¢

(

(

t

|

<

(|

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

6£e 08% %04 w04 s82 204 "0 h04 408 148 h04 629 §82 i
98 48 (1] 1) 8 -1 14 1) e £¢ S8 29 L8 visvo
68 e 68 48 1) 48 8 8 £e e 99 £9 i8 J7sSvo
NOI1J310¥d ON
(E£2 AINF “SE=-TIT ¥dV) AVQ ¥3d 3INSOdX3 3INO Y04 (SILNNIN NI 1) 3IWIL 3VBISSINYId WNHIXVH
¥V3 AV (VG NI VISVO) 7T3A37 ONNOS TTIVIIA0 GIIHIIM-¥Y
¥V¥3 LV (380 NI J37SVO) T3A37T ONNOS T1IVH3A0 03LHII3N-D
NOI1031038d/708V2VH

0nt [ 14 oot (1] 09 o 02 0 0%¢ oee 00¢g 082 092 <=-(930) 3ITINV
r e 2 k4 e k4 4 2 4 L] ] " % <=(W) 3DONVISIO

P T T T T T et

ZH 39vd (¥3IONVH I0ISND)
MO14 ON ‘ISd 000F ST3A37 3SION 073IJ ¥VIN

)
b}
%L 9nv 92 1V 03ZI¥NSS3¥d W3ILSAS ) N3AINQ-UOLOW °10313 ¢°SaS
)
)

14V¥JUIV=-ONVLS 1S31 VE=XNW
20 NN¥ SNOILV¥3dO $133r8NS/732¥N0S 3ISION )
0%€-020-TL 1S3) (====- e - e bl D -)
2°f VI3NO (¢ M )

( )
SNOILVOIJIANIOI( 3¥NSO0dX3 3SION NVHNH 30 S3IVNSVIW 1378Vl )

- o o oy
-~ o -~

(Bt s




————

£ £
10t 607

08 11

896 096
45 99

096 036
A 9s

096 096
09 T

096 096
§S 99

(¢

(

(

(

(

‘

(

({

(

(

(

{

(

(

(¢

(

(4

(

(

(

(¢

({

(

( 096 096
¢ 19 2L
[}

([} (3124 T
(¢
(]
(¢
(
L ¢
(
¢
(¢
(
(
(
(
(
(
(
(
(
(
(
(
(
{
(

98 s6
9¢ 46

v/2e \ T
NOILIONOD 1S31
NOIAVI01 ¥OLV¥3d

£H  39vd
%2 9nv 92

e

£0 NNY

O9£~020-TZ 1531 (evcemme=e-

2*E VI3WO (
(
SNOIAVOIJIIN3OI(

L T L L L L T T e T T P

¥
66

19

096
11

096
L4

096
19

096
s

096
%9

6£g
9¢
1 2]

0%g
0 2

2
66

096
s

096
ih

096
09

096
95

096
£9

404
1
48

oce
4

2
66

64

096
s

096
SY

096
6S

096
48

096
29

“0%
S0
98

00g
e

£
€07

£

096
09

096
8Y

096
29

096
6s

096
59

0%2
e
68

082
e

(

- o o -~

2
66

8L

096
-]

096
sn

096
8s

096
s

096
29

084
e
9¢

092
e

2
10T

®33IA30 3ATA0310dd ¥Y3IANN WNYLIIAS 4SS 031VINOTYD NO O3ISYE «

L £ £
£0°7 %03 0%

(80ONd NI 1Nd) 03103¥¥03 3NOL €I3A37 3SION 03AI3INN3d

11

096

£9 £9 %9

096 096 096

e 9
€07 1INd
<80 NI J) NOILI3NNO0I 3NOL
3ONVAONNY
£8 I1Sd
(80 NI 1ISd) T3A37 30N3¥3JIY3AINI HI33dS 0WV3IJJud
NOILVIINNKKOD
096 |
19 +¥ISV0

096
in
son
096
29

096
19

096
99

6£¢€

9¢
69

042
2

v

29 <9 "9

096 096 096
2s 0s 6%
Id ¥v3 ¥TS=-A SNd
096 096 096
%9 £9 £9

096 096 096
19 19 29

096 096 696
99 99 9

202 092 02t
68 (4] 06
16 06 26

022 (] ¥4 0st
e 2 2

LINN NOILVIINNKWOZ ONNOYD LET-H

096 1
6% +¥ISV0
SJ4NK ¥VY3 00LT TWIILH0 NYIIN3IWY
096 1
£9 «¥ISV0
SONTId VY3 ¥IS=-A
096 1
19 «¥ISV0
S33INK VY3 004F WIIAHO NYIINIWY
0%6 i
49 «VISY0
S33ANK AY3I T1dD WNAKININ
042 i
99 vISvo
06 91svo

NOIL1J310¥d ON

(£2 AWNF “SE-T9T ¥JIV) AVA ¥3d IUNSOdX3 3NO ¥O04 (SILONIN NI 1) 3WIL 3V0ISSINAYIL WNWIXYN
¥Y3 1V (VB0 NI VISVO) T3A37 ONNOS TIVH3A0 O31HOIM-¥
¥¥3 LV (80 NI IISVO) 1T3A3T ONNOS TIVH3IA0 QG3LHII M=)

NOILXJ3103d/708V2VH

097 <==(930) 3ITINV
2 <=(N) 30NV1SIO

MO0Y3d ON “ISd 000¢
03ZIUNSS3¥d W3LSAS

tNOILV¥340

] (¥3IONVH 30ISNI)
) ST3A37 3SION 07314 ¥VY3N
.zu:S-aoSz.—uud..m»m
.
.

13VAONIV-0ONVLIS 1S31 VE=-XN
$133rens/33¥N0S 3SION

3YNSOdX3 3SION NVHNH 40 SIYNSVY3INW

£

1378vL

W W W W WY W e W w W w e

- N W N T W W N N W

1L
*U.S.Government Printing Office: 1977 — 757-080/257




