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PREFACE

This report was prepared by the Biodynamic Environment Branch, Air Force Aerospace Medical Research
Laboratory, under Project/Task 723109, Communication and Performance Capability and Operational
Noises. The author acknowledges the efforts of Mr. John Cole who established the data analysis require-
ments, Mr. Henry Mohlman, and Mr. Fred Lampley of the University of Dayton who assisted in the
mecll:anies of data processing and Mrs. Norma Peachey who typed this report and prepared it for
publication.
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INTRODUCTION

The C-140 Jet Star is a transport aircraft used for operational support and is manufactured by the Lockheed-
Georgia Company. The aircraft is powered by four J60-P-5A turbojet engines each rated at 3000 Ibs. thrust.
The engine is manufactured by the United Technologies Corp., Pratt & Whitney Aircraft Division.

This volume provides measured and extrapolated data defining bioacoustic environments produced inside
the aircraft. Such data are essential to evaluate ear protection requirements, limiting personnel exposure
ti_mu, voice communication capabilities, and annoyance problems associated with operations of the C-140
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This volume is one of a series published by the Air Force Aerospace Medical Research Laboratory

(AFAMRL) 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 equip-
ment, 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, symbols,
equations, applications, limitations, etc. Refer to Volume 1 (reference 1) for such information because it is
not repeated in other handbook volumes.
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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 pas-
senger noise, near-field ground crew noise, far-field/community noise). Volume numbers are assigned
sequentially as individual volumes are published.

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, 1976.
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IN-FLIGHT NOISE
MEASUREMENTS

All noise measurements were made on-board a standard-configured C-140 aircraft during typical speed,
altitude, and flight maneuver conditions. These levels describe the standard C-140 environments, but may
not be representative of those levels encountered if the aircraft has been configured differently (e.g., major
equipment or structural changes).

Acoustic measurements were made at various flight crew and passenger locations. Table 1 lists the
measurement locations and test conditions as numeric/alphabetic designators which are used on thedata
pages. The designator 1/A means measurement location 1 and test condition A.

The microphone position was at ear level external to headgear in a region 0.2-0.3 meter from the head when
an individual was present. At unoccupied locations, measurements were made at ear level throughout a
volume where the head would normally be located. In both cases, the microphone was randomly moved
throughout a spherical volume approximately 0.3 meter in diameter and the resultant samples analyzed
using a 4- or 8- second integration time to obtain a power-averaged level, which effectively smooths out
short-duration fluctuations and best describes the exposure.

Although the presence of a crew member or passenger at a measurement location affects the resultant
sound field, the magnitude of such effects is generally small and not significant in determining exposure
limits or voice communication capabilities. Consequently, no distinction is made in this report between
occupied and unoccupied measurement locations.

RESULTS

The measured data presented in Table 2 define the sound pressure levels (SPL) produced inside the C-140
aircraft at the seven specified locations. This table includes the overall, 1/3 octave band, and octave band
levels. From these data, C-weighted and A-weighted sound levels, maximum permissible time for one
exposure per day (AFR 161-35) with and without standard Air Force ear protectors, preferred speech
interference level, and perceived noise level are calculated and presented in Table 3. These measures are
widely used to assess the effects of noise on personnel and their performance.

..............
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TABLE 1

MEASUREMENT LOCATIONS AND TEST CONDITIONS
C-140, ANDREWS AFB, 7 JUNE 1982

POSITION HEIGHT ABOVE DECK
Pilot/Copilot Seated Head Level
Flight Engineer/Navigator Seated Head Level
First Row Seats, Centerline 40” Above Deck
Second Row Seats, Centerline 40” Above Deck
Third Row Seats, Centerline 40" Above Deck
Fourth Row Seats, Centerline 40” Above Deck
Pantry Aft of Aircraft 40” Above Deck

CONDITION DESCRIPTION

A

- o Q = = U o w

W O w O Z2 2 0 R «

APU Running - Cockpit Door + Aircraft Door Open
Ground Runup, Idle

Taxi

Ground Runup, Military

Takeoff/Roll

Lift Off, Gear Up, Climb to 3,000 ft.

Cruise, 4,000 ft. - 250 KIAS

Climb thru 13,000 ft. - .55M

Cruise, 28,000 ft. - Normal Speed

Cruise, 28,000 ft. - High Speed

Cruise, 17,000 ft. - High Speed

Cruise, 17,000 ft. - Medium Speed, 300 KIAS
Cruise, 11,000 ft. - 300 KIAS

Cruise, 11,000 ft. - 250 KIAS

Descending to 8,000 ft. - Flaps 20°
Descending to 3,000 ft. - Flaps 20°
Approach, Gear Down, 1,000 ft. - Flaps 45°
Landing, Touch Down, Reverse Thrust

PP,




“ISION JINCNLITZVNIZANNOUDIOVE INOHIN 0L GILOZUNOD IINTY

¢ )
: M 6o 68 e 28 6 os 20 62 28 so ] e TWEINO )
)
¢ 48 es ss 28 2s 2s P14 (14 o o L ) es 00008 )
¢ es 8 sS oS es »s os s os or 29 0008 )
¢ 6s 6S es 1] s 29 os es s os 29 ss 006y ) .
¢ 29 o9 (1] 29 rs 8 1S os os or -] es 000s ) .
; ¢ 49 »e 4 11 os es ] »s €s os $9 28 000» ) y
[ ¢ 52 99 02 1] €9 29 96 es €S €s 29 o9 oste > o
I ¢ L t 7 69 29 »9 €9 11 ) Ss ss ss 17} (2] 00s2 ) L
b ¢ S2 P, 2. ¥e SS9 S99 99 9 @S €5 2. 99 0002 ) g
b ¢ 6L 4 s 69 t2 02 2 19 19 T 2 a9 0093 ) 4
s ¢ 62 a2 22 .7} 22 22 29 99 s9 < €2 29 052t ] :
o ¢ os 7 oL 69 t 7 € €9 09 &S es s &9 000t ) -
., ¢ 62 62 8L € s 8L 99 09 €9 09 7 32 008 3
b ¢ 7 1] oe €2 S o8 e9 os L 2] €9 7] 17} e )
T t 32 s 6L 2 v ’y} 29 s9 69 »9 s €2 00S )
" ¢ t 7 €L 9 v oL o8 »9 <9 €9 €9 s €2 oor )
o ¢ o 22 69 32 8 0L 49 €9 $9 2] ve ) sie >
¢ s9 17} e 69 8L 71 9 29 oL t 7 €2 e 0s2 ) .
K ¢ e o 9 98 82 ve €9 €9 99 € o €9 002 ’ -4
¢ »s 69 s9 17 se L2 89 99 69 12 22 29 ost ) - _
e < 6% b2 T2 22 28 it WL 2 62 2 %2 2 s23 )
= ¢ s o9 49 2L co €2 €2 49 22 22 29 s 0ot )
i ¢ s2 7 oL 18 o9 62 o8 99 19 17 s9 $9 os )
' ¢ 20 ] s2 os $0 22 9% $9 o9 s9 29 19 co )
¢ 02 ) 32 T2 (1 s2 L 7 $9 €9 32 19 es os ]
¢ s es 173 s €6 22 22 €9 11 €9 €9 19 oy )
¢ s2 69 22 92 88 22 62 »9 19 v 89 99 s°te )
¢ s2 s e 2 o6 11 1 1) oL 19 29 (N 29 s2 )
¢ )
N ¢ (2H) )
N ¢ o34 )
e ¢ W% ©o/2 o/ 4/ I/t G/ /T W@/E @2 W/ w2 e )
‘. ¢ NOILIGNOD/NOILIYI0T )
4 )
. ¢ 34 30vd ¢ ¢ ) )
' (4 ¢ | ¢ ) y
¢ 28 nr 02 ¢ ¢ ) ISION MWD LMOINS-NI )
. ¢ ¢ ¢ ) ort-3
< 0 NOY (¢ ¢ INO1ILVN3dO ) $11330ENS/30WN0S 3S10N )
¢ 300-200-G2 1831 ¢ )
ﬁ ¢ 2°C VOO Z 3
« ¢ aNVE 3nV1D0 €3 )
¢ SNOILVITIILNIAIC (80> T3n37 UNSSNIS ANNOS AIWNSYIM  :3WVL )
. (4 )




*ISION JDINCELIITNI/ZGNNONUOMIVE 3INOWIY OL AILIZWHOD TINAT

< )
¢ 1{3 26 €6 €6 [T 16 (1] 16 (1] 16 (1] 16 TwuIne )
¢ >
< ' 13 as es s 19 28 1 1 oy % 9s »s 00001 )
¢ s €S (7] (1] »e €S 28 €s os o &S 9 ooce )
¢ s ss e o9 19 es 8 €S 1 I 9 €9 (33 00€9 )
. < (13 &S 22 1 7 (13 es 28 -1 €S o9 29 29 0o00s ) 1
S ¢ €s 29 92 v €9 19 19 o 6S 22 0L 29 oooy >
¢ 9 99 0 92 o9 »9 »9 €9 €9 €2 €2 02 0SIE )
¢ 09 9 6L eL es 49 49 29 29 oL vl €L 00s2 ) n
¢ 1 7} 22 20 20 22 0l (.7} oL 0s 6L F¥) 22 0002 ) '
? v 9L L 98 s2 €2 €2 re €2 20 18 62 0091 ) h
< 922 22 €o '] Py} s Y3 s2 v o8 1 {] 6L os21 ) )
¢ 8L os »0 co 7} (73 ) 8. 82 1 {°] o8 ose 000T% ) "y
¢ () 20 1] (1] ce a8 11 ] 10 o® 10 oe 20 ooe > : )
¢ 8 0 1 () 1] (] 20 20 2e 1] 62 22 o8 0€s ) .
¢ o8 1 {7 os 92 11 ce 8L oe 8L v2 22 €2 0o0s )
¢ 19 6L s €2 i 19 9L 92 v 0l 22 0L ooy )
¢ [ ¥} 62 s¢ 22 el 92 s 62 9L (.7} e9 1 7 S1E 3
< Pyy () (-7 a2 (] 62 VY F¥) 1 7 1 7 s €2 0s2 )
¢ re 22 (.7} e9 0L €2 te 2L 69 29 19 09 002 )
¢ 2L t 73 0L 69 sl 1 73 1 7} 0L o9 29 €9 29 o9t )
. ¢ 62 FyY se (¥} te oe el 1 7} v 02 69 €2 s2t ) -
¢ vl L 7 9 9 vi 2 €L -7 €2 99 29 49 oot )
¢ s F¥) 19 20 0 e 1 ) ¥y 9. 6l 92 6L o8 )
. ¢ oe s (] »e 6 [ ] 20 98 1 (] S8 18 98 €9 )
b < 1 77 22 99 o9 92 0l 69 1 7 02 9 -] 29 os )
L < 1 ) re 99 1 7 0L 22 69 1 7) 1 7 29 2L e9 or )
: ¢ v2 0L 29 22 »9 02 02 69 69 29 22 29 $°3I€ >
. ] 1 7 1 7 17 €2 49 s9 69 22 02 32 € 22 s2 ) g
¢ ) .
_ « CZH) ) :
. ] o4 H
e « £/ L/€  Lr2 L/ l/e 1/9 I/ I/ I/E 12 I/ W2 )
b M NOILIGNOD/NOILYI0" w e
3 ¢ 24 30Vd ¢ ¢ ) . ]
t t ¢ ) )
P < 8 Wr 02 « ¢ > ISION MIWD IHOIN4-NI )
. ¢ ¢ ( ) ort-2
9 < 20 NNE ¢ < :NOILVN3ILO ) $1D035ENS/32UN0S 3ISION )
: ¢ $100-200-GD 1831 ¢ )
= ¢ 2°C VOO ¢ 4 )
. ¢ ¢ aNVE 3nW120 E-% )
o € :NOIAVIIATANIGIC (@) I3INIT JUNSSIUd ANNOS QIWNSYIN  :37WVL )
. ¢ )
.

. . e i o t o

e ' |
PR TSN G




T

“3SION JINOCULIITNI/ZANNOUONIVE INOHIY 0L AILIIWNOI T3INIT

1

Py N W N W W NN el e e N e e e e N e e e R e e e Nl o e N a e i o Xa Xa N a S W R W A W W W T B W B B I B

)
26 €0 ) 8 28 06 06 16 66 113 ve TWEING )
)
8y v 2y v oy - s 9 es 19 - s§ 2$ - 8000 )
9 sv sv s» sy oS es 29 »9 s 6S 0008 >
: oy €» vy vy ry 29 19 29 19 o es 00€E ) -
av »» sv sv sv o9 s9 02 19 (3 es 000s )
sS sy 1s v os oL €9 22 ve 29 29 000y )
: 19 oy s os ss 28 T T v 29 €9 - €9 - "OSTE )
19 os 95 s 11 JERAR ¥ 1 7] 92 0L 89 89 00s2 y -
v9 12 8s 09 99 " 22 9 62 €L 1 1 12 0002 )
a9 19 €9 s9 69 o8 oe 28 92 v2 s2 0091 )
22 29 1 7 09 02 20 2e €0 8L 9L 92 os23 )
s »s 69 €9 €2 10 28 €9 20 -)) 62 000t )
62 89 92 0L s2 1 {) 19 €9 €8 €0 20 008 )
os 09 08 12 92 oe oe 1 {:] <8 ve €8 oee )
62 02 N 99 v 9L v Py} 20 oe €8 o0os )
22 v e9 s9 ve 2L 22 €2 oe o8 08 ooy )
2 v 99 €9 Fy) 12 22 22 62 82 Y] S1E )
s 7 19 29 s 02 0. 12 €0 22 o8 os2 >
s 0L 19 19 a9 a9 99 89 22 ve €2 002 )
9L 08 »9 s 12 s9 s9 99 2L 22 b2 091 >
62 Y} 29 a9 92 €2 T2 €2 4 {} 62 62 s2t ) -
s 22 s9 »9 69 1 92 29 49 v v o8 oot )
26 92 29 99 €9 12 22 T2 o8 s €8 08 )
82 82 69 T2 28 62 28 28 26 o8 16 €9 )
8L 28 69 €9 €2 02 69 €9 8L 02 22 os )
€8 92 0e 69 s 22 02 02 v v 22 oy )
oe s a9 02 €2 22 22 22 0z €2 T2 S° € )
<8 s €9 €2 22 ve ) €2 12 o2 €2 s2 >
)
(ZH) )
°o3ud )
¥/% O/t d/F O/ N/T W/Y WY N/Y L2 £/9 S )
NOILIANOD/NOILYI01 )
- - ——)
€4 399d ( « ) )
¢ ¢ ) )
28 L 02 ¢ « ) ISION M3YD LHOITNI-NI )
¢ ¢ ) ori->
€0 NNY ¢ ¢ :NOZILYY3dO ) :1230E8NS-/304N0S 3ISION )
100-280-GJ 4S3l ( )
2°€ YOINO ¢ z )
¢ aNYE 3nYL30 E/T >
INOTLUDTITINIAIC (80) 13n37 3¥NSS3¥d GNNOS A3NNSYIW  :37EVL )
- )
T . . - Y . s e [ R .
x. L _ " ,.,'t i .»Lr' »_..ir

” e

-

-

P




< )
4 ¢ 68 68 es 28 a6 06 28 6L 20 ] 98 1e T30 )
. ¢ )
, < €9 29 19 $9 6S €9 »s 9s vs »s a9 19 0008 ) )
g ¢ €2 69 1 ¥ 29 s9 »9 19 09 28 ss 1 73 €S oooy )
. < 19 o8 22 12 €2 22 69 €9 »9 09 L 0L 0002 )
L ¢ ve €8 28 92 8L o8 :7) 89 49 s9 08 7 0oot )
’ ¢ o8 28 €8 -7} 18 re 2L 69 €2 89 18 ¥yl 0os )
Vo < 12 92 €2 v2 €o 1{] T2 oL 22 v 22 22 0s2 )
b ¢ €2 92 £ 9L 06 o8 Pyl ve o8 €8 8L €L s2t )
. < €0 ve 22 €e €6 28 28 oL 99 ve 29 29 €9 )
- ¢ oe 9L 22 18 $6 €0 »8 17 99 0z €2 (+7] $° 1€ )
. ¢ )
b ¢ (ZH) ) 1
R ¢ o33 > -
- < M/t os2 o/% 43 74 asy 7% a/€ ase 8/1 y/s2 U/l ) 4
: ¢ NOILIANOD/NOILYI0T ) j
_ ¢ —— )
v. ¢ I 39wd ¢ ¢ ) )
L ¢ ¢ ¢ ) )
L ¢ 28 Inr 02 « < ) 3SION M3ND LHOIN4-NI )
- ¢ ¢ 4 ) ori-3>
. < 10 NNY < INOILYUIJO ) $123£dNS/30¥N0S 3SION )
. ¢ 300-280-d2 1S3L ( )
' ¢ 2°e vo3NO ¢ 4 )
_ ¢ ¢ aNud 309120 ) 1
. ¢ :NOILVYIIJITINIAIC €4d) 13N37 JWNSSIVS ANNOS GINNSYIW 3781 )
¢ )




—

e—

Ll dr o B W I T B N B I N I N N N N Y W N N N N N N N N

6 26 €6 €6 @6 6 60 16 60 16 60 16 TIWHINO
29 6§ 69 &9 49 €9 ¥9 48 1] 49 s9 19 0oose
a9 e9 i1e 62 a9 99 99 s9 s9 9L -7 e 000y
9 a8l ae ae L2 S 2 94 S S8 €0 28 ooce
r8 s6 a8 68 £ re €6 €8 €e se S0 S8 000t
48 40 »0 20 10 48 »0 o €S oe 6L 10 00S
18 ee -7 9L 90 t1e o8 18 6L (2] 0 9L ose
310 oo [ys 92 €0 e 64 8 'y €2 2L -7 set
te L 98 98 46 »0 €0 i8 20 90 28 20 €9
82 22 €2 22 7] S v2 9L S €2 2 1 23 $°TE
(ZH)
o34
| 94 4 £/€ £s2 £/ ¥ 179 I/s I7v I/€ 1/2 } 74 3 N2
NOILIGNOI/RUILVIOT
2f 3ovd ¢ L4 )
4 4 3
28 IntL o2 ¢ < ) 3SION M3¥D AHOIT4-NI
¢ ¢ ) ort-2
20 NNY ¢ ¢ SNOILVNIdO ) $1103£ENS/30MN0S8 3ISION
$100-280-00 1831 ¢
2°E U93INO ( N
< aNVE INVLD0
NOTLYWOIJILANIGIC (€@ T3INIT JUNSSINd GNNOS AIVNSYIN 3ave

W W W N W W W W W W P W W W W N

n




—

$00-280-A0 1S3l

(
¢
4
«
€0 NNY ¢
(
2°€ VYOINO ¢
¢

(4

SNOILVIRJIANIAL

ANVE 3NY120
(Ed) TINIT IUNSSIAUd ANNOS AINUNSYIN

4

:3avy

3 )

M 2 68 s e 8 06 06 16 66 1 e TWaEINe )

: )
¢ 26 0s o0s o0s oOs »9 ¥9 @9 29 29 €9 oooe )

< 29 1S 09 €5 95 s ) &2 o 29 29 oooy )

L. ¢ 02 29 $9 99 T2 €e 2 v e 9 22 0002 )
- ¢ 18 02 82 v -7} 9% 0 @8 98 ve ve ooos )
: ¢ €8 9 28 € 6. 20 18 €8 28 228 .8 oos )
N ¢ 62 18 @9 29 62 $2 S. s s8 18 28 0s2 )
= ¢ 28 €8 0: 69 8 %2 e v, e 1@ €8 s21 )
. « ve ve € v 28 08 €8 28 @6 18 26 €9 )
., ¢ ee 08 ve 92 Y3 &2 &L 92 22 22 22 $ 1€ )
« )

. ¢ 2wy )
- ¢ o34 )
- ¢ W%  ®/T  d/F O/Y N/Y WY WY WS fs2 (49 LsS )
o « NOILIGNOD/NOILYI0T >
s ¢ )
¢ €r 3ovd « ) )

< « ) >

- ¢ 28 WNr oz ¢ ) 3SION MIND IHOI4-NI )
¢ ¢ « ) ori-2
3 « ¢ tNOILVYILO ) :123£GNS/30MN0S ISION )
« )

¢ )

¢ )

< )

¢ )

N e e e [

B PR . B s .
Lo v AN J .

Py PPy ke "

Sl dad sl s YR YRRy

P

4

jooo oo B

2t e

[OR

-

L

DR




*3IINIA INT1D310Md NIANN HNELDIMS VdS AILVTINOWI NO GISVE =

3 4] 1] 3 e e 4 2 3 ¥ 9
<6 26 46 46 16 49 L 06 46 06 4 Wd
(G NI D) NOILOINNOD INOL
CEANd NI LWNd) GILOINN0D INOL “TINIT ISION AINIIDNI
JONVAONNY

a-‘

20 20 10 S 42 62 0L 99 9 s9 62 vl 1164
(E€Q NI TISd) NINIT IONINIJUILNI HOIIdS AIVYI SN
NOI LVOINNNO0D

096 096 096 096 096 096 096 096 09%6 096 0% 096 i

»9 Ss9 €9 €9 2L 99 19 9s o9 €9 €9 6S *YISVO
LINN NOILVIINNKKOD LAHDITNI-NI LST-H

096 096 096 096 096 096 096 096 096 096 096 g96 i

9 29 19 9s €9 19 28 [ 14 IS s 09 ’s VISV

SONTd UVI SINIS

096 096 096 096 096 096 096 096 096 096 096 096 4

29 29 19 9s e9 19 as 14 s os 09 SS *YISVO

SONd ¥Y3 ¥IS-N

096 096 096 096 096 096 096 096 096 096 096 096 ' 1
29 €9 29 29 L $9 19 SS [+ ] €9 29 48 =YISYO

S$44NK WYI dO WHINIM )
se2 6EE 6EE 096 348 ooy 096 096 0%6 096 oer 096 s =
48 99 98 oe ES »e S 22 1 4] €L »e - 7' vISvo
68 68 i8 90 46 68 <0 8L 268 e 98 18 S0

NOILD310¥d ON

(EL ATINSL ‘SE-T9T AJIY) AUA ¥3d NINSOdXI INO V04 (SILNNIN NI 1) 3INIL IEISSIWINID WNUIXYH
UY3 LV (VEG NI VISYO) T3N3 ANNOS TWEIN0O GILHOIIN-V
AYI LY (DG NI II8¥0) IINIT ENNOS TWIIN0 GILHOIIN-I
NOILIO3LONd/QUYZUYN
H/Y os2 os% F744 k P 4 ast 7% a/€ ar2 ast w2 w1
NOILiIANOD/NOILYIO0T
IH 39vd ¢ ) .
4 ) . n
20 Nt o2 ¢ ) 3ASION M3IAUD 1HOIN4-NI 4
¢ H ort-d E
« INOILYNIHO ) 14203£ANS/7320UN0S ISION

100-380-Q0 1831
2°€ 9O3W0

£

(
[4
¢
¢
T0 NN ¢
(4
4
(
4 :3eve

tNOILVIIJIIINIG]Y NINSO0dXI ISION NUKWNK 40 SIAUNSYIH

W W W W W W W W W W W W W W W W W WY W W W W W W WY W W W W W WY W ww W W W w

SN IO PPNININPNR PP PR AAARARAAAAARNNA




*32IN3A 3NI1D0310Md WIANN WNILIOIHS T1dS GILYINDTYD NO AISvE =

3 T ) T 4 e 3 3 ¥ T T ¥ e |
66 66 SOt SOt 20t 66 26 46 926 10t 00t 007 1 WNd
(83 NI D) NOILDINNOD 3INOL
(8ANd NI L7INd) G3LIO3MYOD 3INOL “T3ANIATT ISION E3INIIDWIJ4

]
1
w

20 WMt o3

100-300-40 1831

(
<
¢
¢
20 N ¢
¢
2°C VYOO ¢
(4

¢

INOTAVIISTIANIGL

N

Ld
.
)
-~
]
.
- W w

. TNOTLIVEISO )

-~y c - .

t »
[
¥

TITON YD LMDV
o ) or3-d
© TIIMMONS/IUN0E  ISTON

JUNBOIRI JCION NVHRN 40 STRINSYIN

)

:3evi

¢
¢ )
< )
¢ )
¢ )
¢ IONVAONNY )
¢ >
: ¢ 20 (-] 208 1] €8 286 1{:] 1 {] oe €8 20 €e q1sd )
¢ (8@ NI IS 13NIT IININISWIINI HOIIJS AINNIIINd )
¢ NOTLIVUDINNMKOD )
4 )
< ! 0s6¢ 096 ©09 096 09 09 09 09 09 09 09 096 1 )
. 4 89 e9 69 69 7 09 99 49 9 99 »9 99 *YISYO )
2 < LINN NOILYOINNMHOD LHOIN4-NI 2ST-H )
¢ 096 096 096 096 096 09 096 09 096 09 096 096 i ?
¢ »9 <9 99 $9 99 »9 29 €9 29 €9 29 29 =YISVO )
¢ SONd M¥I SiN3IS )
] ¢ 096 096 096 09 096 O09 096 09 09 0% 0% 0% 'y >
: ¢ 9 <9 99 99 99 »9 29 €9 29 €9 29 €9 *¥ISYO )
{ ¢ SON WY WIS-N ) 1
< 096 096 096 096 096 09 096 09 0% 09 09 0% 1 )
¢ 99 29 29 99 €2 29 <9 99 »9 »e 29 »9 s¥ISV0 ) )
L 4 S44MM WY 10 HNKINIW > -
: ¢ Or2 OFVZ2 0T 02t Ov2 $682 6EE GEE S0 202 O0¥2 OF2 i ) -
, ¢ 88 ee €6 26 es 29 o8 99 ] 68 -+ 89 vISvo )
{ ¢ 16 16 €6 1 -73 16 (1] {3 (] 16 (] 06 918v0 H
! < NOILD310¥d ON )
= < (EL ATNL ‘SE-T9T N4VY) AVG ¥Id JUNSOIXI INO WOJS (SIANNIN NI 1) INIL IWMISSINNId NNHIXVH )
2 ¢ WV3 LV (VEG NI VISY0) T13n31T ANNOS TWUINO GILHOIIN-V )
. 4 WYI 1V (IEA NI DIWO) IINIT ANNOS TWEINO GIALHDIIN-D ]
X ¢ NOI1D310Ud/GUVIVN )
N 4 d
'. ﬂ
v., ﬂ .
a < Lt/ f/6 (/2 £/% /e 179 /s L/ 106 - 1/R - R/ W ]
- ¢ © MOTLIENGI/NOTLVION R . .- -
~. ., A . . .- ).' Tt
. ¢ 2 0V e —" -
¢
<
¢
¢
<
¢
4
¢
¢

A A A A X A A &4




|
|
_ ]
ﬁ.. *3DINIA INILIIL0Nd UIANN WANLIZYS 148 GILVINOWD NO GISVE = 1
ﬁ
“
_

¢ )
¢ 1 o 2 4 4 4 4 4 1§ 4 4 3 ) j
¢ 9% 06 €6 20 €6 00T 00T 2VT W 66 oot 4Wd ] ‘
« (EQ NI D) NOLLOZMNOD INOL ) 1
¢ C(EANd NI L Wd) GILO3NN0D INOL ‘I13NIT ISION GINIIDNIJ )
¢ FONVAONNY ) B
A ) F

L ¢ -7 69 -7} 1 7 9L re ] = ] 20 (] 18d )

< (G4 NI VSd) I3N3T IONIIANILNT HIIIdS AINNIINN ’

ﬁ. ¢ NOILVIINNMNNOD )

. . A v
N ¢ 09 O09 09 09 09 09 09 0% 0% 0% 0% 4 )

. ¢ 29 99 09 ss »9 9 <9 29 v [ ] 0L VYISO >
. ¢ LINM NOILUDINNKHOD LIHOINS-NI LST-H ) y
o ¢ 096 096 09 096 096 09 0% 0% 0% 0% 0% Iy ) _
o ¢ 19 LS 6S 2s 6s €9 € »e 29 »e <9 sYISVO > )
s ¢ S9N WV SINIVA )

- ¢ 096 096 096 09 09 09 09 09 09 0% 09 4 ) ]
o ¢ t9 9 6s 2s es »s »e <9 29 £9 9 SYISVO )

. ¢ SONd W3 ¥IE-a ) ]
: ¢ 09 096 096 096 09 09 D09 09 0% 0% 0% i > .
i ¢ 99 »9 09 s 29 €9 (3] e "7} 9 ) SYISVO ]

- ¢ S4INH WYI VIO HANININ )

' ¢ 0By 09 629 096 L08 202 202 €rFtT 202 Ov2 OF2 'y > = 4
g 4 e ¥} 20 9L 18 68 (] 16 (] ] o8 vISVo )
< 06 80 »8 oe 28 06 o 16 o6 1 {3 re OMVO )
¢ NOILD3i0Nd ON )

: « (€2 ATINL ‘SE-T9T YIV) AVA d¥3d JUNSOJXI INO MO (SILANIN NI 1) INIL IWISSINNDS HNHIXW )
¢ UYI AV (VEG NI VISVO) 13NIT GNNOS TWIINO GILHOIIN-V ) .
« ¥Y3 LY (€A NI DI8VO0) 13n31 ANNOS TWAINOG GILHOIIN-D ) 4
B ¢ NOIL1D310M8d/CUVZVH ) {
' ¢ ) -

, ¢ ) 4

\ < ) 4
,. ¢ "4 4 .74 4 ds3 ot N/% N/% b V4 b P4 L7 £79 LS ) = b

. < NOILIANOD/NOILYI0T ) m
\ « ]

' ¢ €EH 30¥d ( « ) )

! ¢ ¢ ¢ ) > m

¢ 28 Nr 02 ¢ ¢ ) ISION MWD LHOIV4-NI )

. < ¢ < ) ort-3 )

’ ¢ €0 NNM ¢ ¢ INOILVEILO ) $103LENS/3WN0S ISION )

3 ¢ 100-200-G> 1831 ¢ )

. 4 2°C YOINO ¢« ) m

¢ ¢ n > d 1
€ INOILVOIJTIAINIAIC JANSOdX3 ISION NVHNH 40 SIUNSYIN 3NVl ) s 4
[§ ) *®

DI SNEITETN & AOUE & N 2 I




