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SUBJECT: Noise Survey HU 1A Helicopter with Modified Exhaust System

TO: See Distribution List

1. During the course of aircraft research or developrient programs,
modifications are occasionally made which may affect the noise level of
the aircraft

2. A research program was recently conducted which resulted in a
modified engine exhaust system for HU-1A helicopter number 9-1632. The
purpose of the following report is to present a comparison of noise out-
put of this helicopter with that of a similar helicopter in standard
configurationl

3. The conclusions made by the contractor are concurred in by this
Command .

4. This report is a supplement to TREC Technical Report 61 72 and
is the first report of a continuing program to maintain up-to-date infor-
mation on the internal and external noise levels of current and future
Army aircraft. Additional reports of this type will be submitted as the
data become available.
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Davenport. Mr. C. Shakespeare of Vertol supervised field
measurements.
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MODEL HU-1A
CONCLUS IONS

Noise levels of Army HU-1A helicopters 9-1632 (equipped with a
modified exhaust system) and 58-2080 (standard configuration)
were recorded under similar operating and ambient conditions

and are, therefore, directly comparable. Some difference exists
in the 200 ft directivity patterns of the aircraft in hover,
along with an increase in high frequency noise in take-off and
landing. The latter may be due to various pilot techniques in
achieving the requirements of Test 2. Except for these, however,
sound pressure levels of the aircraft, under similar operating
conditicns, are considered the same. Other differences lie
within the envelope of repeatability.

It is, therefore, concluded that the modified exhaust system of
HU-1A No. 9-1632 does not significantly affect the acoustic
characteristics of the aircraft.



INTRODUCT I ON

A noise level survey of an Army HU-1A helicopter with a modified
exhaust system (Ser. 9-1632) was made in conformance with tests
and procedures reported in Reference 1. Data have been presented
in a manner similar to Reference 1 ana a comparison is made with
HU-1A (Ser. 58-2080) noise levels reported therein.

The aircraft and operating conditions were similar, so that sound
levels of the two aircraft may be directly compared. Gross weight,
engine torque, gas generator rpm and rotor rpm have been compared
and found to be similar in each instance.



DISCUSS ION

Figure 1 is an illustration of HU-1A S/N 9-1632. Measurement
equipment is shown installed in the aircraft in Figure 2.

Sound levels of the HU-1A in hover are shown in Figure 4. A
noticeable difference exists in the directivity pattern in the
nigh frequencies (1200 - 2400 cps, 2400 - 4800 cps and 4800 -
10,000 cps octave bands) on the port side of the aircraft. The
remaining differences, however, are not of real significance,
and are felt to lie in the range of repeatability.

Take-of f and landing noise is shown in Figure 6. No large dif-

ferences are noted between aircraft except in the high frequency
(2400 - 4BOO cps and 4800 - 10,000 cps) bands where HU-1A Serial
9-1632 shows an increase {(about 10 db) at locations 1 and 2.

Noise levels of the aircraft in flyby are plotted in Figures 8,
9 and 10. Again, no significant difference is noted.

Internal sound levels are gplotted in Figures 12, 13 and 14,

“hile sound pressure levels inside aircraft 9-1632 are less than
aircraft 58-2080, this may be due to a difference in interior
configurations of the aircraft. Aircraft 58-2080 contained an
auxiliary, range-extension fuel tank which considerably altered
the internal acoustics of the aircraft. As a result, sound levels
inside the two aircraft are not directly comparable. Comparison
plots of the two aircraft are presented for hover and overhead
f1yby conditions in Figures 18, 19 and 20, respectively. Each
spectrum level in Figure 18 represents an average value of three
locations. This was dne so that no one point would indicate a
false trend. Note that the aft locations for 9-1632 have a
somewhat higher SPL. Finally, overhead flyby comparisons do not
indicate any significant trend, although at the 500 ft. altitudes,
9-1632 does have a lower SPL.

Figures 15, 16 and 17 are narrow band (continuous spectrum) charts
which are directly comparable with those appearing in Reference 1.

Figure 21 is a comparison of fundamental frequencies and harmonics
for each identifiable ncise source at position 23, Test 1.
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OCTAVE-BAND ANALYSIS SHEET

A/C - TEST
HU-1A-1

Analyzed By DATE
'ToC, | CoND, Ocatve-Band Pressure Levels Re, ,0002 microbar
! HOVER 96 90 90 86 82 75 | 68 | 64
2 HOVER 100 9k 9k 87 84 78 |70 | 65
3 JHOVER 100 98 | 100 92 90 84 | 76 | 68
L [HOVER 98 98 | 101 96 92 76 | 76 | 69
5 [HOVER g9 94 94 87 86 72 0 Zeil 65
6 |[HOVER 101 96 92 85 82 70 |70 | 62
7 [HOVER 8S 93 95 90 88 83 [ 73 | 67
8 [HOVER 98 gk 96 L 88 82 |73 | 68
9 |HOVER 96 92 9k 93 86 80 | 71 | 65
10 |HOVER 95 90 9k 91 85 78 | 70 | 66
11 |HOVER 98 96 92 86 83 15: | Yol 166
12 |[HOVER 98 9L 90 86 78 78 | &7 | 6&
13 {HOVER 106 | 102 99 | 100 95 90 | 80 | 75
14 [HOVER 103 | 101 98 96 92 88 | 82 | 74
15 HOVER 101 98 | 101 97 95 93 | 80 | 75
16 |HOVER 106 98 96 95 90 83 | 76 | 73
17|HOVER 85 78 81 76 67 63 | 60| 53
18 |HOVER 84 80 78 74 68 61 584 53
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OCTAVE-BAND ANALYSIS SHEET

A/C - TEST
HU-1A~1

Anslyzed By DATE

TOC. | COND, Ocatve-Band Pressure lavals Re, ,0002 microbar

19 [HOVER 83 87 85 80 73 66 |61 | ch
20 IHOVER 83 | 85| e | 85| 80 | 72 {eu | 56
21 |[HOVER 8L 8L 87 86 82 75 64 | 56
22 [HOVER 86 86 86 82 76 2 6 | 52
23 |HOVER 86 83 90 87 81 72 | 64 | 56
24 |HOVER 82 85 90 86 81 73 162 § 58
25 |HOVER 83 80 80 81 73 68 | 6u ! 52
26 |HOVER 83 81 80 i s 67 | 6% | 56
27 |HOVER 86 87 81 75 7 66 | 62 | 55
28 [HOVER 86 85 84 78 70 65 | 60 | 54
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OCTAVE-BAND ANALYSIS SHEET

A/C - TEST
HU-1A-2

Analyzed By DATE
LOT, | COND, Ocatve-Band Pressure Levels Re. ,0002 microbar
20= 75=- 150- 30~ § 600- {1200~ {2400-}above
75 150 0 600 1200 [2k00 k80O k8OO
TAKE
1 OFF 94 92 9l 88 84 g0 712 70
1 |LAND ak 89| 9l 85 83 78 72 66
TAKE
2 OFF 23 91 36 84 80 76 71 65
2 [LAND 89 88 86 84 78 75 | 66 | 60
3 e o1 | 88| 84| 78 | 76 | 74 |66 | 57
3 |LAND 86 S84 82 e 75 6B [ el || 58

2




[rev |

(CTAVE-BAND ANALYSIS SHEET

A/C - TEST
HU-1A-3

Anelyzed By DATE
1oC, T com, | Ocatve-Band Pressure Levels Re, ,0002 microbar
1 KCRUISH 96 96 96 A 87 B3n 78 L1 22
2 |CRUISH sk | 86 90 | 86 8L 79 |7 | 67
3 |cRUISH 94 | 89 8! 81 79 75 |66 | 58
4 |CRUISH 86 8L ) 68 71 64 |54 | 4
5 |CRUISH 9h 95 94 88 86 O
6 |CRUI1SH 86 83 76 70 70 | 65 155 | 43
7 lcrRU1 S 92 9L | 9! 86 8L 79 | 74 | 6S
8 [CRUISE 9t | 93| 8 | 85 | 83 | 77 [70 | 64
9 {CRUISE 90 | 82 86 82 79 LA S
10 [CRUISE 8L | 82 72 74 71 64 |55 | 42
11 [CRUISE 86 | 89 88 | 82 79 74 |67 | 59
12 {CRUISH 83 7h 78 74 72 65 |55 | 42
13 |CRUISE 79 83 | 13 | 7 67 |57 | 43
14 |CRUIS B | 82| 82| 74 ' | 66 |58 | ik
15 [CRUISS 76 8L 78 72 70 | 64 |55 | 4
16 |CRUISY 76 79 73 70 67 61 52 | .36




OCTAVE-BAND ANALYSIS SHEET

Analyred By DATE
o8, | ConD, Ocatve-Band Fressure levels Re, ,0002 micr
I ERUISH 106 | 103 | 100 96 91 82 75 70
2 CRUISE 106 | 101 98 96 90 83 18] M
3 CRUISEH iFgs. | ien B 35 90 85 75| 74
L4 [CRUISE 102 | 100 97 9L 88 80 75| 74
5 |CRUISE 105 | 102 | 101 98 92 85 15117
6 |CRUISE 103 | 100 98 93 88 82 e
7 [CRUISE 101 99 96 91 86 83 7576
8 |cRUIS 99 | 96 | 97 | 92 | 86 | 82 | 74| 72
9 {CRUISH 104 f 101 | 100 9L 89 8l 74| 70
10 |CRUIS ol BT 99 94 91 82 75| 74
11 [crRUIS 101 96 96 96 91 83 76| 67
12 [CRUISY 102 9L 9k 92 87 82 78| 68
13 CRunsé 101 B 85 93 87 82 17 o2
14 fcrRuIsE 1 0k 98 95 93 86 8L 79| 69
15 |CRUISE 103 | 100 97 97 89 83 72l 72
16 ICRUIS 102 917 98 98 92 88 78| 66
17 {CRUISE 102 97 oy g5 89 82 j8| 67
18 [CRUIS ool 9gr 98 Ok | 89 § 83 76| 68




OCTAVE~BAND ANALYSIS SHEET

A/C - TEST
HU-1A-L

Anslyzed By DATE
10C, § COND, Ocatve-Band Pressure lLevels Re, ,0002 microbar
20- 75- 150 300- { 600- 1200~ {2400-}above
75 150 300 600 1200 [2koo  |4800 4800
19 CRUISH 106 10! 99 96 88 82 821 71
20 [CRUISH 104 101 96 95 87 85 84| 74
PTILOT | WINDOW
1 {COPIL®T OPEN 109 106 102 96 90 82 751 70
2 109 i 06 100 96 91 83 15| 73
vi 106 | 105 96 93 87 83 71| 76
7 HOVER 99 95 92 92 83 78 72| 64
S— l [
2 CEU¥B 100 93 91 102 80 77 73| 65
2 {Vmax ¢ 102 105 102 100 94 86 79| 78
Aut
4 chgc on 102 95 9l 91 83 75 68 66_

REV




DISTRIBUTION LIST

Commanding General

United States Continental Army Command
ATTN: Materiel Developments

Fort Monroe, Virginia

The Surgeon General
Department of the Army
Main Navy Building
Washington 25, D. C.

Commanding General

United States Army Infantry Center
ATTN: Transportation Officer

Fort Benning, Georgia

Commandant

U. S. Army Aviation School

ATTN: Combat Developments Office
Fort Rucker, Alabama

President
United States Army Armor Board
Fort Knox, Kentucky

President

United States Army Aviation Board
ATTN: ATBG-DG

Fort Rucker, Alabama

Headquarters

U. S. Army Aviation Test Office
ATTN: FTZAT

Edwards Air Force Base, California

Deputy Chief of Staff for Logistics
ATTN: Requirements Division
Department of the Army

Washington 25, D. C.

Deputy Chief of Staff for Military Operations
ATTM: Director of Organization and Training, Doctrines

and Combat Developments Division
Department of the Army
Vlashington 25, D. C.

)

(2

gl

(1)

(2)

(1)

(2)

)

(2)

(1)



DISTRIBUTION LIST (Continued)

Army Research Office

Office of the Chief of Research and Development

ATTN: Research Support Division

Department of the Army

Washington 25, D. C. (1)

Office of Chief of R&D

ATTN: Air Mobility Division

Department of the Army

Washington 25, D. C. (1)

Officer in Charge

U. S. Army Transportation Aviation Field Office

ATTN: ALO - Room 1716

Bureau of Naval Weapons, Department of the Navy

Washington 25, D. C. (k)

Commande r

Naval Air Test Center

ATIN: U. S. Army Liaison Officer
ATTN: Technical Library

Patuxent River, Maryland

~
——
—

Commanding General

U. S. Army Ordnance Missi le Command

ATTN: ORDXM-T

Redstone Arsenal, Alabama (o)

Deputy President

The Ordnance Board

ATTN: Library

Abercdeen Proving Ground, Maryland (1)

Commanding General
Quartermaster Research and Engineering Command, U. S. Army
ATTN: Technical Library

Natick, Massachusetts (1)
President

U. S. Army Signal Board

Fort Monmouth, New Jersey (1)

Chief of Transportation
ATTN: TCODRD

ATTN: TCAW

ATTN: TCREG

ATTN: TCSOP

ATTN: TCCAD

Department of the Army
Washington 25, D. C.

P Vo W W W
— s —— N

e e N S N

3k



DISTRIBUTION LIST (Continued

Commanding Officer

U. S. Army Transportation Combat Development Group

Fort Eustis, Virginia

Commanding Genera!

U. S. Army Transportation Materiel Command
ATTN: TCMAC-APU

P. 0. Box 209, Main Office

St. Louis €6, Missouri

Commandant

U. S. Army Transportation School
ATTN: Adjutant

Fort Eustis, Virginia

Commanding Officer

U. S. Army Transportation Research Command
ATTN: Executive for Programs

ATTN: Research Reference Center

ATTN: Editorial Branch

ATTN: Aviation Directorate

ATTN: Military Liaison & Advisory Office
ATTN: Deputy Commander for Aviation

Fort Eustis, Virginia

Commanding Officer

U. S. Army Transportaticn Research Command Liaison Office

ATTN: "WELATS
Wright-Patterson Air Force Base, Ohio

Commander

Air Research & Development Command
ATTN: RDR-LA

Lindrews Air Force Base

Washington 25, D. C.

Commander

Wright Air Development Division (WWAD Library)
ATTN: WCLSY-V

Wiright-Patterscn Air Force Base, Ohio

Hgq USAF (AFDFD)
Washington 25, D. C.

33

(1)

(2)
"Ly

— NN
Y e N N

(1)

)

—~
— —
—

(1)



DISTRIBUTION LIST (Continued)

Chief of Naval Rescarch
Code 461, Maj. L. C. Robertson
Viashington 25, D. C.

Chief, Bureau of Naval Weapons (R-38)
Department of the Navy
Washington 25, D. C.

Commandant

U. S. Army Transportation School
ATTN: Marine Corps Liaison Officer
fort Eustis, Virginia

Commandant

U. S. Coast Guard

ATTN: Chief, Testing and Development Division
1300 “E'" Street, N.W.

Washington 25, D. C.

National Aviation Facilities Experimental Center
ATTN: Library
Atlentic City, New Jersey

National Aeronautics and Space Administration
ATTN: Bertram A. Mulcahy
Assistant Director for Technical Information
1520 H Street, N.W.
Vlashington 25, D. C.

British Joint Services Mission (Army Staff)
ATTN: Lt. Col. R, J. Wade, RE

DAQMG (Mov & Tn)

3100 Massachusetts Avenue, N.W,

Washington 8, D. C.

Commander

Armed Scrvices Technical Information Agency
ASTRTINER ST RCIR

Arlington Hall Station

Arlington 12, Virginia

Office of Technical Services
Acquisition Section
Department of Commerce
Washington 25, D. C.

36

(1)

(1)

(1)

(i

&)

(2)

(3)

(10)

(2)



DISTRIBUTION LIST (Continued)

Librarian

Langley Research Center

Nat ional Aeronautics & Space Administration
Langley Field, Virginia

Ames Research Center

Nat ional Aeronautics and Space Agency
ATTN: Library

Moffett Field, California

National Aeronautics & Space Administration
Lewis Research Center

ATTN: Library

21000 Brookpark Road

Cleveland 35, Ohio

Dr. C. B. Cambrell, Chairman
Department of Industrial Engineering
Arizona State University

Tempe, Arizona

Douglas Aircraft Company, Incorporated
El Segundo, California
ATTN: Advanced Design Section

National Aircraft Noise Abatement Council
Room 413, Associations Building

1145 19th Street, N.W,.

ATTN: Jack R. Cram, President
Washington 6, D. C.

Bell Hel icopter Company
Fort Worth, Texas

Doak Aircraft Company, Incorporated
22309 South Western Avenue
Terrance, California

Hiller Aircraft Corporation
Palo Alto, California

Sikorsky Aircraft Division
United Aircraft Corporation
Stratford, Connecticut

Chief, Aviation Medicine Division

United States Army Hospital
Fort Rucker, Alabama

37

(3)

(1)

(1)
(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)



DISTRIBUTION LIST (Continued)

Commanding Officer

U. S. Army Medical Research & Development Command
ATTN: Neuropsychiatry & Psychology Branch
Washington 25, D. C.

Commanding General

U. S. Army Quartermaster Research & Engineering Command
ATTN: Environmental Protection Research Division
Natick, Massachusetts

Director

National Aeronautical Space Admiristration
Langley Research Center

ATTN: Mr. Harvey Hubbard

Hampton, Virginia

Chief of Research & Development

Office, Chief of Staff

Department of the Army

ATTN: Executive Secretary, Army Scientific Panel
Washington 25, D. C.

Engineering Data Services

North American Aviation Incorporated
L4300 East 5th Avenue

Columbus 16, Ohio

ATTN: RFD 30184

Chief

U. S. Army R&D Liaison Group (9851 DU)
ATTN: USATRECOM Liaison Officer

APO 757, New York, New York

Director
Human Resources Research Office
Washington 7, D. C.

U. S. Army Transportation Research Command Liaison Office
Airborne & Electronic Board
Fort Bragg, Norch Carolina

President

U. S. Army Transportation Board
Fort Eustis, Virginia

38



(7 3vauwpuswy)
295-31-LL1-%57
¥C 3oes3uo)d
-8 R/S) VI-NH
A3naNG BSION
S123dod) | 9K

! {2€91-5 N/S)
s331GE21 13y vI-nH
estoN |

PR ey (|

(zecl
it

5

YU s g
'

~ U

sJa31des1 |9y
{ (2€S1-6 N/S)
' szadezijesk wi-nH
| 25 10N

(%2
(Y
"

%

—_—— — —_—-— — ¢ — —

B

|||II|I||||JIII|I|II1

‘awes 3yl A||B13uUassa Bg O3 vcaoh

242 suoi3ipucs bujlesade Je|lwis buranp
JjEJDl1Ee OM] BYl 40 S|9AD| 22ns5S3aud vc:oL
34l "08O0Z-RS "ON |E!435 V[-NH Y3I!M 3pew,

S| S|3A3| PUNOS 4O UOS!IJECWOD y "paIulds
-94d 242 ZE9|-6 "ON |E143§ ‘433dod |3y <_-DI_
2dAl Audy ue Jo suoi13elado |e21dAy bBuranp
PaJINSE3W S|dA3| ¥S)10U |EUSIIXD pue _mCLch__

Ju0day pa141sse|oun _

(f -puswy) Nwm-UF-NN_-aM_<o LEeea Mwmwuwwmmwwa

ssn|i-¢d ge ‘1961 nr “fnt “ON .
1Joday [o3dap ‘Z6-19 'ON 3IJocay uumup_ Awmw.-m<m\wwmuwwmm £
“ip ‘pojudals h wm A3A1Ng 3S1ON
pue Jaduads ‘H ¥ AQ ZEOl-F "ON _t_mew $433dod! [3H "¢

‘WILSAS 1SNVHX3 C313100W

H1l1M ¥31d02173H VI-NH A3AGNS 3SION
=¥ .couLoz_

Auedwo) Bulaog ay] - UOISIALQ |OIJDA
]

| (2€91-6 N/S)
423dodt |3H v1-NH
39S 10N

*Bwes Yl A||e13uassd I3 03 nc:ﬂw_
sJe suct3:puc> Bbujriedacdo dJejlwls mc_L:v_

JjedDdle &M3 AUl JO S[PAd| 2INn$S53JC PUNOS
2yl LROTZ-£S CON 181435 V[-NH YIIMm wvme_
S1 S|3A2| DUNOS JO UOS|JEOWOD Y °“PIIUDS

-2Jd 54 ZEG[-€ "ON |B143S ‘4dICOD} (13U Y |-NH
5¢A3 Awdy ue jo suoliedado [ed1cAl burunp
D3JNSEAW S |BAT| 2S10U [BUJIIIXD pue _mchwuc_~

(4 3uswpuswy)

jJocay paljisse|dufn |
(h puswy) 799-J1-[[!- 4wy vG 32BJIUO]
295-31-LL1-qn

*snjil-dc 8L ‘iGRI A|INC /42 .oz_
3Joday |CIJBA ‘Z6-19 "ON YJoddy uumup_ B APEIRNE
(Z€91-6 N/S) Vi-nH

TJp ‘plajudais .I_ JOo A3AUNG 3SION
pue J42ouUsds ‘H Y AQ ZEG|-6 ON |e143S $433doot |34

"W3LSAS LSNYHX3 031410CK] (2€91-6 N/S)
HIIM ¥31d0DIF3H VI-NH A3AYNS 3SION'  423dOd![3H VI-NH
‘ed ‘UOIION| ISION |

Avecwon Butadg ayj - UOISIAIQ 10143A

|
[

B R e el - m g

e e — e — e e — eam — e — — /|

-awes ayl A[(e13uassa aq ol punof

2ae suot3lipuod buijedado ueyiwis mc_uau
jjedoute oM3 33 4O S|IA| ainssaud puno
duj "080T-85 "ON 1e143S VY|-NH YiIim 3pe
S1 S{9A3| PUNOS jC uosSiJedwod y pajud
-3Jd aJe Zggl-6 "ON |e143S ‘433dod1 |3y V|-Nn
2dAl Aulty ue jo suoljetado |ed1dAy} Burun

potnsSeaw S|2A3| DS10U |PULIIXD pue _mchuc;

31043y patjisse(dun _

{h "puawy) 295-231-LL]l-4y VO 3IdeJiuo
"sn|l-dd gg ‘1961 AL ‘LnT "ot
340ddy |O0IJIBA ‘ZTHE-19 ON 340C3Y uumu:

AL ‘pIIJUIBIS CHy
pue J2duad§ 'R 'Y AQ ZEGI-6 “ON |€11as
‘W3LSAS LSNVYHX3 Q31 310C
HilM ¥31d03113H VI-NH AJAYNS 3S10
‘B4 .COuLot_
Auedwon Buisog ayl - uolISIAIQ |O01J3A

L P I—— SO

‘2wes a9yl A||e13uassas aa O punoyl

228 SUOI3IPUOD Bujledaco Je(lwis dulung
I4edoU1e OMI 3yl jo $|3A3! Iinssaud vc:OL
Ui °"080Z-8S "ON [B!J3S V|-NH Y3IMm Scew

S1 $|9A3| PUNOS JO UOSIJECWOS Y .kuch
-940 @Je ZEQ|-6 "ON [B1J3S ‘J91C0D!([3Y V|-NH
9CAY Awty ue :0 suorlesado |ed1cAl mc_hav_
COJNSEedWw S|SA| ISIOU |BUIIIXD pue _mchuc:

11009y pailj1SSe|oun {

an.ncuE<vwwm-u»-Nm_-44<o uumL“coj
“sn|1-cd 8E ‘196| AINr “LhT “ON
1J0Cay |0349A “Z6-19 "ON iJoday uwzuh.

TAf 'P334udals TH

pue 4a2uads "H "y AQ ZEgl-€ "ON |Bl43g
‘W3ILSAS 1SNVHX3 Q31 310G0KW

HLlM ¥31d02173H VI-fH A3AYNS 3SION
‘ed .couuoz_

Auedwony buidog 9yj - UYOISIAIQ |O1493A

L D e e s T R




{4 susupuauwy)
29S=3L-LL1-%%
YG i2eJiuc)
-6 R/S) Vi-niH
O AaAdng 3sSION
$291002) |9
(Z€L1-6 N/S)
.2ICC21 184 Y| -NF
2S10N |

(= udwpuSWY)
29S-01-LL1-a%
wC 328.31u0j
-6 N/S) Vi-M
\@AINS BSION
SJ21CC3 ! |9
{CESI-6 N/S)
433CCO1 |2H YI(-NH
2SION "}

a9

4C

—f—

‘sues 9yl A|[E13U9SSD g 031 punoyl

24 SuC13ipuod burjeasadc seruwis bulanp
1je4Daie OMI B4l 3JO S|IAD| @4nssaud v::oL
24yi “(0BOT-8S "ON [B!JBS VI-NH YI!m 3pEW

S1 S|3A2| PUNOS JO UOSIiBdWOD y “pajuas
-94d 24 ZEgl-6 "ON (14935 ‘4231003! |3y y|-NH
9dA1 Audy ue jo suoriesado ed1dAl bBuianp
paJnsesw 5 [2A9| ISI0U |BUIFIXI pue _m:LWuc__

14043y palyIsse|oufn _

(4 Iusupuauy)

(7 "puawy) 79%-21-LL1-% 29G-21-LL1-4%%

+ ¥g 30e43u0)
*sni|!-cc ge (961

Aing ‘{nz -ON

jJ0day |01J2A ‘Z6-19 TON 34003y uumuy_ Awmw_-m<m\wwmuwmwm e
iF fp|o4uld1§ H jo >M>L:MOWMMMZ )
pue 12ouads “H ‘¥ AG Z£Q(-6 TON (B1J43S Ssilemall s i
‘WaLSAS 1Snvdx3 a3igioowy o (CE9L-6 N/S)
HLIM ¥31d02173H ¥1-NH A2ASNS 3ISION YISH VI-nH
“eg .cOULox_ 9SS 10N l
Auedwo) bulsog @yl - UOISIAIG [OIJD
i)
i
*3WeS 3yl A |e13udss3d 3¢ 03 vc:Om_
cJe suotiiicuc> Burlesado deqrurs buianp
1410118 &M3 9Y2 JO S|dA8| DINSsd.d vc:Om_
U1 0gOZ-85 “OR (PS5 yi-fiN 4I1A spew
S1 S|9A2| PUNOS }JO UOS1JEOWCD Yy "Pajuss
-24¢ SJ® ZEQ[-€ 'ON (©1495 ‘J2IC0D113U Yi-NH
2CAy Awiy ue ic suojiesado jesi1dAs busanp
D2JNSeaW S [BAB| 2S10U |[PUIDI¥D pue ﬁmchwuc__
Jdodey petjisse|oun |
{f "~ousuy) Nwm-up-nm_-:m vQ 32e43uody A Aanunwenwquv
*snyil-ad 8€ ‘ 96| A|NC " [HZ "ON 29S-21-LL1-ny .
34edoy (C343A ‘26-19 TON 3J0CIY IIIL| (z£91 mam\wwmuﬂcmm m
cAf ‘PR4udLels K 3C AaAuns 3SION )
pue J432uads ‘H ‘¥ AQ Z£G|-6 "ON |B1J3S sJ23dod! |3H I

(Z€91-6 N/S)
493d0Od1 [3H ¥ ([-NH
asI0ON

"W3ILSAS

1SnNYHX3 ou_m_ooz_
HIIM Y31dQ0173H VI-NH

A3A¥NS 3ISION
"eg ‘UOIJON|
Auecwo) buisog @yl - uOISIAIQ [O3JBA

e N N IR — - =y

s it T

—_— e - - — — — - - —

-owes 2yl A||E13U3SSa 3g 03 punoj
248 suo1l1puoo Bupiesado sejrurs buidn
1jedDa1e OM) 243 JO 5|@A3| 24nssaud vc:ou
2yl "0BOZ-8S "ON [B!J3S V[-NIH YIim 3pel
SI S|2A3| PUNOS JO UOS!IIPAWOD y -pPajud
-9ad 3Je ZEgl-6 'ON [B1JDS ‘423doD! 2y Y|[-N
2dA1 Audy ue jo suolledado [ed1dAhy burun
p2JNSeaWw S |BAD| BS10U |PUIIXD pur _m:LwU:;

140day paljrsse|duf _
(% "puduy) Nmm-UP-NN_-:N vg 31°eJ3uo
ssnyr-0d gg ‘(961 ALNT ‘lwZ "o
j10day |OIIBN ‘Z6-19 "ON 31JOC3Y quu:
TAf fpajuda3g .J
pue 122U20S5 H 'Y AQ ZEQ9|-G "ON [B1J43S
‘WILSAS LSNVHX3 0314100
HilM4 ¥31d403173H VI-NH AJA¥NRS 3S10
‘eq ‘uolu
Auedwo) Suira0g Byl - UOISIAIQ 1OIJAN

| S S, =S 1

awes 3yl A||B13uU3sSsSd 20 01 v:not

4@ suol11puod Hbuiledsco Jejlwis Duling
14B4D010 OM3 BUl jO S|3A3| 34Nssaud vc:oL
3Yy] "080Z-8S "ON [E143S y[=-NH Ylim uvme_

S! S|2AB| PUNOS JO UOSIJBCWOD Yy °pIluss
-24d 24 7¢g(-6 "ON |B143S ‘4330001 |3Y Y|[-NH
3C¢A3 Awuy ue 0 suoilpaado [ED)1CA1 m:_k:v~
pP94NSE3W S|DAS| SSIOU [PUIIIXD pup _mchuc:

140day palsrsseoun _

{y "pPuawy) 796-01-LL[-%% VO 3°€J43u0)
csni(1-c¢d 8¢ 1GE| AINC (4T "ON
14003y [OIJBA 'Z6-1G ON 4043y Uumu»m
‘ir ‘pojuasls .I_
pue 120uadS "H ‘Y AQ Z{3|-6 'CON |eluas
‘WILSAS 1SAVHX3 ou_m_ooz_
HLtM ¥31402173H VI-NH AJAYNS 3SION
‘ed ‘u0IUow]
Auedwo) buraog 2yl - uOISIAIQ |OI43A

ST ——— . |



