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PART 1

INTRODUCTION

A. BACKGROUND. The U.S. Army Defense Ammunition Center and School
(USASDACS) was tasked by the Office of the Project Manager for Ammunition
(PM-AMMOLOG), AMCPM-AL, to add a protective barrier along the lateral side of the
standard metal pallet for reducing the number of accidental container punctures from
forklift tines. As a result of this request, USADACS modified the PA116 Container
Pallet Adaptor assembly with a six-inch-high formed metal plate along the lateral side

of the container.

B. AUTHORITY. This test was conducted in accordance with mission responsibilities
delegated by the U.S. Army Armament, Munitions and Chemical Command,

(AMCCOM), and AR 740-1.

C. OBJECTIVE. The objective of this test is to evaluate the PA116 Standard Metal
Pallet with forktine protector in accordance with MIL-STD-1660 design criteria for

ammunition unit loads.
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PART 2

ATTENDEES

U.S. Army Defense Ammunition Center and School
ATTIN: SMCAC-DEV
Savanna, IL 61074-9639
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PART 3

TEST PROCEDURES

The test procedures outlined in this section were extracted from MIL-STD-1660, Design
Criteria for Ammunition Unit Loads, 8 April 1977. This standard identifies nine steps
that a unitized load must undergo if it is considered to be acceptable. The five tests

that were conducted on the test pallet are synopsized below.

1. STACKING TESTS. The unit load shall be loaded to simulate a stack of identical
unit loads stacked 16 feet high, for a period of one hour. This stacking load is
simulated by subjecting the unit load to a compression weight equal to an equivalent
16-foot stacking height. The compxpssion load is calculated in the following manner:
The unit load weight is divided by the unit load height in inches and multiplied by

192. The resulting number is the equivalent compressive load of a 16-foot-high stack.

2. REPETITIVE SHOCK TEST. The repetitive shock test shall be conducted in
accordance with Method 5019, Federal Standard 101. The test procedure is as follows:
The test specimen shall be placed on, but not fastened to, the platform. With the
specimen in one position, vibrate the platform at 1/2-inch amplitude (1-inch double
amplitude) starting at a frequency of about 3-cycles-per-second. Steadily increase the
frequency until the package leaves the platform. The resonant frequency is achieved
when a 1/16-inch-thick feeler may be momentarily slid freely between every point on

the specimen in contact with the platform at some instance during the cycle or a
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Lp platform acceleration achieves one plus or minus zero point one G. Midway into the
testing period the specimen shall be rotated 90 degrees and the test continued for the
Unless failure occurs, the total time of vibration shall be two hours if the

duration.

specimen is tested in one position; and, if tested in more than one position, the total

- time shall be three hours.

b

{ 3. EDGEWISE DROP TEST. This test shall be conducted by using the procedures of
Method 5008, Federal Standard 101. The procedure for the Edgewise Drop (Rotational)
; Test is as follows: The specimen shall be placed on its bottom with one end of the

f base of the container supported on a sill nominally 6 inches high. The height of the

] sill shall be increased, if necessary, to ensure that there will be no support for the base
f between the ends of the -container when dropping takes place, but should not be high
enough to cause the container to slide on the supports when the dropped end is raised

for the drops. The unsupported end of the container shall then be raised and allowed

to fall freely to the concrete, pavement, or similar underlying surface from a prescribed
height. Unless otherwise specified, the height of drop for level A protection shall

conform to the following tabulation.

Table 1: Drop Levels

GROSS WEIGHT DIMENSIONS ON ANY EDGE  HEIGHT OF DROP LEVEL

NOT EXCEEDING NOT EXCEEDING A _PROTECTION
600 1bs. 72 inches 36 inches
3,000 ibs. no limit 24 inches
no limit no limit 12 inches

3-2.
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4. IMPACT TEST. This test shall be conducted by using the procedure of Method
5023, Incline-Impact Test of Federal Standard 101. The procedure for the
Incline-Impact Test is as follows: The specimen shall be placed on the carriage with
the surface or edge which is to be impacted projecting at least 2 inches beyond the
front end of the carriage. The carriage shall be brought to a predetermined position on
the incline and released. If it is desired to concentraie the impact on any particular
position on the container, a 4x4-inch timber may be attached to the bumper in the
desired position before the test. No part of the timber shall be struck by the carriage.
The position of the container on the carriage and the sequence in which surfaces and
edges are subjected to impacts may be at the option of the testing activity and will
depend upon the objective of the tests. When the test is to determine satisfactory
requirements for a container or pack, and, unless otherwise specified, the specimen shall
be subjected to one impact on each surface that has each dimension less than 9.5 feet.

Unless otherwise specified, the velocity at time of impact shall be 7 feet per second.
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PART 4

TEST EQUIPMENT
L. TEST SPECIMEN.
a. Width: 44 inches
b. Length: 40 inches
¢. Height 50-1/2 inches
d. Weight: 2,423 pounds

2. COMPRESSION TESTER.
a.  Manufacturer:
b. Platform:
¢. Compression Limit;

d. Tension Limit:

3. TRANSPORTATION SIMULATOR.
a.  Manufacturer:
b. Capacity:
c. Displacement:
d. Speed:

e. Platform:

4. INCLINED RAMP
a.  Manufacturer:
b. Type:
¢. Grade:
d. Length:

Ormond Scientific

60 inches by 60 inches
50,000 pounds

50,000 pounds

Gaines Laboratory
5,000 pound pallet
/2-inch Amplitude
50 to 300 cpm
5 feet by 8 feet

Conbur Incline
Impact Tester
10 Percent Incline

12-foot Incline Ramp
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1. STACKING TEST. Pallet Weight: 2,423 Ibs. Pallet Height: 50-1/2 in. Test Load
Weight: 9,200 lbs. The PA116 Standard Metal Pallet with the forktine protcctor was
loaded to a test weight of 9,200 pounds in the compression tester. It remained under
compression for a period of 60 minutes. Some loosening of the banding straps was
noticed. At the end of the test period, the compression load decreased to 8,500 pounds.
When the compression load was removed and the test specimen taken out of the
compression test fixture, the banding straps returned to the original tension, and no

measurable deformation in the load was recordable.

2. REPETITIVE SHOCK TEST The PA116 Standard Metal Pallet with forktne

protector was subjected to two 90 minute periods in the transportation simulator. During
the first 90 minute period, the pallet skids were oriented longitudinally to the direction

of motion. The Transportation Simulator was operated at 200 rpm in order to achieve a
1/16 inch displacement between the pallet skids and transportation simulator deck. A

rotational speed of 200 rpm induces a 1 g shock into the test specimen.

3. EDGEWISE ROTATIONAL_DROP TEST. Each side of the pallet is placed on a
beam displacing it 6 inches above the floor. The opposite side is raised to a height of
24 inches above the floor and then dropped. The pallet skids were oriented

longitudinally for the first and third impacts and laterally for the second and fourth

5-1
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impacts. When the pallet was dropped with the sides oriented in the longitudinal
direction, the outside truss members deformed from the impact. As a result of this
deformation, the ends of the sides became bowed instead of remaini.ig flat. After the
second and fourth impacts, the outer sides were bent outward. Also, the pallet deck

became bowed.

4. INCLINED IMPACT TEST. The incline impact test consisted of placing the PA116
Standard Metal Pallet with forktine protector on an inclined impact test with two inches
of the pallet projecting over the edge of the sled. The sled was raised approximately
eight feet up the inclined ramp and release, allowing the sled to accelerate into a solid
wall with an optional 6 inch x 8 inch beam at the base. This test was repeated once
on each side of the pallet To impact on the bell end, the containers were oriented
longitudinally to the direction of impact. The PA116 container interlocks did not become
disengaged nor was there additional damage to the pallet skids or truss post. With the
pallet turned 180 degrees and impacting the closed container end, no additional damage
occurred to the unitization. For the remaining two impacts, the PA116 containers and
pallet skids were oriented parallel to the direction of impact. When impacted in this
orientation, the forktine protectors were defc;rmcd from the impacting with the optional
beam and the lower row of containers. When this occurred, the top row of containers
(5 containers) became diseng2ged from the second row. Also the bell end flats remained
in parallel contact with the impact tester wall. The bells on the third row of containers

were in partial wall contact. Dynamically, the top four rows of containers made contact

5-2




with the impacting surface while the pallet skid was offset by the amount presented by

the optional beam.

\

—————lr - DA gy~

— e

— o~

5-3




PART 6

NCLUSIONS AND R MMENDATION

1. CONCILUSIONS. The PA116 Standard Metal Pallet with forktine protector technically
satisfied the requirements of MIL-STD-1660 in that it retained the load after all of the
specified tests. However, after testing, the pallet unit was loosened up enough that it
would probably fall apart after additional rough handling. This test sequence caused
damage to the pallet skid trusses, caused the pallet skids to bend upward, and warped
the pallet deck. The pallet adapter with the forktine protector was damaged to a point
where the PA116 container had a lateral side slip of two inches. The test specimen was
six inches out of square after testing with the first and second rows of container

interlocks disengaged.

2. RECOMMENDATIONS. It is recommended that the following design changes be
made. The pallet skid should be redesigned to prevent damage to the truss post. The
pallet adapter should be modified to reduce the amount of lateral movement.
Intermediate dunnage and a better interlocking system of the PA116 container should be

developed to eliminate lateral load skewing from bottom to top.
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PART 8

PALLET ASSEMBLY DRAWINGS

DOCTMENT
NUMBER

40200000423

4C200000427
4C200000428
4200000429
4C200000430
AC200000431
AC200000448
4C200000453
4C200000460
AC200000462
AC200000463
4C200000464
AC200000465
4C200000468
4C200000468
AC200000469
AC200000470
AC200000501
AC200000501

ANST Yi4.5-82
ASTM A36
ASTM A366
ASTH A568
ASTN A569
AWS A2.4-86
FED-STD-595
MIL-A-2550
MIL-C-46168
MIL-C-53039
MIL-STD-171
MIL-STD-1261

MIL-T-704
MIL-P-52192

SHEET
NUMBER
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NOMENCLATURE

CHEMICAL AGENT RESISTANT COATING (CARC) FINISHIES
REQUIREMENTS FOR METAL PALLETS AND/OR PALLET
ADAPTORS

STIFFENER - PALLEY, SHEEY METAL

SKID-PALLET, SHEET METAL

POST-PALLEY, SHEET METAL

DECK-PALLET, STANDARD SIZE 44 X 40 SHEET METAL
PALLET-STANDARD SIZE 44 X 40 SHEET METAL
LUG-STACKING, METAL PALLE?

LOG-ALIGNING, METAL PALLET

BOW-STRAPING, METAL PALLE?

BAIL, TOP LIFTING FRAME METAL PALLET

SHIM-TOP LIFTING FRAME, METAL PALLET
STIFFENER, SQUABE BELL, METAL PALLEY ADAPTER
STIFFENER, FRONT BELL, METAL PALLET ADAPTER
RAIL, BOTTOM METAL PALLET ADAPTER
RING-LIFTING, METAL PALLET

TOP ASSEMBLY-PALLET ADAPTER, PA116 CONTAINER
BOTTOM ASSEMBLY-PALLET ADAPTER, PALI6 CONTAINER
ADAPTER-PALLET, PA116 CONTAINER

PALLET PA1I6 CONTAINER {150 METRIC)

DIMENSIONING AND TOLERANCING

SPECIFICATIONS FOR STRUCTURBAL STEEL

STEEL, SHEE?, CARBON, COLD BOLLED,

COMMERCIAL QUALITY

STEEL, SHEET, CARBON, AND HIGH STRENGTH, LOW ALLOY.
HOT ROLLED, AND COLD BOLLED

STEEL, CARBOY (0.15 MAXIMOM, PERCENT) HOT ROLLED,
SHEET AND STRIP, COMMERCIAL QUALITY

STANDARD SYMBOLS FOR WELDING, BRAZING AND
NONDESTRUCTIVE EXAMINATION

COLOBS

AMMUNITION, GEWERAL SPECIFICATIONS FOR

COATING, ALIPHATIC POLYURETHANE, CHEMICAL

AGENT RESISTANT

COATING, ALIPHATIC POLYURETHANE, SINGLE COMPONENT
CHEMICAL AGENT RESISTANT

FINISHING OF METAL AND WOOD SURFACES

ABC WELDING PROCEDUBES FOR CONSTRUCTIONAL STEELS
TREATMENT AND PAINTING OF MATERIAL

PRIMER COATING, EXPOXY
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PAR? 8
PALLET ASSEMBLY DRAWINGS (CONT.)

DOCTMERT SHEE?
NUMBER NUMBER

MIL-P-53022

MIL-P-53030

MIL-W-52574

T7-C-480

17-P-636
17-P-664

7-P-1757

8-3

BOMENCLATURE

PRIMER, EXPOXY COATING, CORROSION INHIBITING, LEAI
AND CHROMATE FREE

PRIMER COATING, EXPOXY, WATER REDUCIBLE, LEAD AND
CHROMATE FREE

WELDING PROCESS AND WELDING PROCEDURE REQUIREMENT:
FOB MANUFACTURE OF EQUIPMENT UTILIZING STEELS
CLEANING METHODS FOR FERROUS SURFACES AND
PRETREATMENTS FOR ORGANIC COATINGS

PRIMER COATING, ALKYD, WOOD AND FERROUS METAL
PRIMER COATING, SYNTHETIC, RUST-INHIBITING,
LACQUER BESISTING

PRIMER COATING, 2INC CHROMATE, LOW

MOISTURE SEWSITIVITY




. . /

V30 i wea] 1

INON v  Pvom0 wov wnind) monwmay seedise)

€2+0000020v | 0%88Z | o

smmeelin| (-l x 775

’ sd3ldvay
.—.UJJ(& ¢°\ Oz< W.FWI—J(& J(FWE Iii-l.gd.-.#-li

SNienvane) o0 HIGON 19 BNASYLLY

i
i

NOVIYIIddY

¥O4 SIN3IWININOIM ONIHSINIZ (O¥VI) o i
ONILVOD INVLSISIY IN3IOV WoIwaHd | P74 "7,

ANINGINDI L¥OIINS NOLLINNNRY

[INVWNOD “TWOINSHD '8 SNOILINGW “LNINVYINYY |

ANy g0

98 AYN 6 uw

"0éroril
40 B°Z2°Y HIVIOYIVE HEIM IDNVORODDY Nt Q21531 NOISIHOY 3¢ TIVHS IVONOL ONY aviud i B°¢

‘. *swill NOIIDNAOW TYNIDY ONISN NOISMAY INIVE ¥O4 0lls3t T
Jg—mg‘(n‘vi<.n.nt;<¢°<¢<~z_:suUZ<aOuu<Z_5u=a_z_ua-u=<a<8\:243:.1&—.n

*ONILSIL

"6 HONOWHE | HIVIOYIVE NI SILVIISINS TuvE ¥O4 QIThD

=530 ABNOIATW SY GI1VODIO! ONY GIWIW ‘AIIVINIIN “GINYITD 20 ISNW Siwvd 3HL '1DHI0 v o
TOML 41 °a2INIvE 30 NYD SIuvd 3L 40 WIONIVWIS 318 “GIA¥ITIO JUY JNON ) * ONIGIIN YO NOIL
“YNIWYNII0 ‘ONIBIISIN SY HONS $195323Q ANY ¥OJ SANNIW SI 40 Q0NN ¥ ¥O4 ONIAYISIO OGNV fuvd
M1 40 vy TIVWS v O1 INIvd INVHITWNA IO ONIAMEY SHYINT SHIL *031WdY 38 NVD INVHI TN
=AT04 ML JNOIN OIS I 1SNV AL J4AL NAONINN JO WIDNINWOD ¥ 4O Jv Siivd YOONIA 3HL
NO STIWYNT M1 31 °SIOVINNS GIWIN WAO AMDIVA QWY 30 THM 1'r HIVEOVIVY ¥3d INIVE INYHIL
=IWNATOL FHE NIHL 989-4-11 YO ¥99-4-11 “L6L1~4=11 SY HINS SVINN NOUYIIIIMS HITA “( 118VNITH
$1 HOHM ) Q3w TIWVNT ISNT JAINVY S18vd YOONIA IHL 41 *ONILYOD TIWYNI ONIEIXD ) ¥IAO
AUDINIG ONIAWIY AS 17 HIVEOVEYY ¥4 INIVEIY Ol JAVH THM WIO 3wiwd ML ‘GIINIVE TIWYNT

*{ GIINIINOD) SIAVUISIS GINIVI ABNOIATH Ol NOIYIIULY 304 SINIVIRND Y Tiviig

LT 1

SANINININOIW SEINUINHL INIvd ABNVHY ) v
el e _l.tl—

s — wy

NOISIAZY

AQYINTY ( W3O ) MINIOVINNYW INIWIINDT TYNIOIKO IWIM M1 OL GININS I¥V SINVE YOONIA INIHM T'9

‘y

——— e e o -

{ 1HO1E v aNIINOD)

"t HONOML

1 SHIVIOWVIVE ¥3d G31TY S1 ONILYOD INVHITINATO THOI TVIIW Juve $il OL NMOQ GIAOWIY |
15NV HINDOYT W1 *VINODVYT WIAO GIIWEY AUDING 1 ‘VIAIMOH LON TIVHS ONILYOD INVHLINAYY
ML °E HONOWHL | HIVEOVIVE ¥ GIIYODIOL ONY 03I ‘Il VINEIM "OINYIYD 30 1SNW ViNy (il

JLvuIsens 3H1 O1 NMOG NDIOW SI 35vINNS JHL 41 * ONINYITD 1410%3 NOILYIVAIW 3ovaNNs WwNOlllaay
ANY INOHIIM SONIIYOD IHMVIHIIINAIO YO UWWYNT ONILSINE VIAC ANDING QI WY 38 RyD 40085~ UW

O 0919907 W ¥4 INIVE INVHIIVIATOZ 4O LvOD MO ‘010X $I TYlIW JHOIM HINN GIWNOSNN N
Tiviis { J18v14300V 1 HSNWINM ) LZ1-G15~HW 4O LIy *ON HSB4IS HIIM IONYOIOIIV MY OHINVIID TvD
SINVHDIW “SESINT 1SOW 2t °1S0Y WO 33 ONY NYETD 38 ISHA $IDOVINNS GIINIVE ABNOIAIM Ty t*y

*SUVNISING TIINIVE ABNOIAIN O NOHVIIWIY ¥OI SINIWIWNOIY Wvlaa

"1SM3 M1 WY ANDING G4V L1ON $I IYOD ONODIS IHI 41 NIAT AWVSSION

$1 “ONINYITO ¥04 1430X3 "NOUVIVIN IOVINS ON ONY SIvOD GNODIS ONY IS8 il 40 NOILYD

=FUdY NI T 1IWIT QOIS 3WIL WNWIXYW ON SI J03HE  “HILIVINIHL JWIL ANY 3O "15Z 8V JSHi )

40 SINNIW S ¥21JY QWY 38 AvW LvOD ONODIS 311 “SIVOD OMI NI 03IWdY 1v101 | mmesso’ OL
£610° ) ‘SIHONI 9500° O1 0100° 29 TIVHS 400CS-D- W ONY 0919~ UW 4O SSIIXDUN WU A¥Q IVONOL T°¢

v "60005- 0= WW YO $MPI-D-HUW HIIM IONVAIOIIV NI 03 *ON NIII0 3 Tivis
Y010 IYONOL 1 ‘AIHIDNS ISMIHIO ISR “1A-QLS-UW 40 1°T°S HEVEOYIVE ¥O SNOIIDNNS
~NI SIWNLOVINNYW HIIM IDNYGI0DDY NI ATNO $3OVIuNS SOWIXE NO 031 Wdy 20 TIvHs IYONOI [°C

*INTYS LVODIOL INVHIIWIATOS 40 NOUYIIWNIY 30) SINIWIVND Y vila

v *{ nmeneo’

Of T00° ) SIMONT SE00° O1 9000° 38 TIVHS SSAMIDIHL W AR WIMIM *ONILYONO] INOIN G3va

ATUHOW M TIVHS SHIVII AXOdI TIV *$TIN01I0W GINOIINIWIIOIY 3HI A8 0IVIY) ONV Gluvd
=78 NI JAVH SIDOWANS 301 Y31V IWISSOJ SY ANLIWOM SY 031NV 38 TIVHS 13N 40 1vOD INO UL

TILE-&= MW 4O JINNSINS ¥V SY QI8N 238 AVW OCOCS~3~ AW GNY TZ00S-¢= 1IN ‘BIAIMON

IZ8126=4- W SI SIDVINS SNOWIII YOI WIVINE QUMM THL “( 4,002 QHIDXI O 1OM St JuNtvald
=W3l NIAO ‘O0IAOWWI S| ONIAYE GILYEINIODY NI IvHL 1439%3) LL-0IS-UW 4O 1°1'S Hav¥Ovevd .
L ONY SNOIDNIISNE SVTWNIDVINNYW HIM 35NYOROJOY NI S1OvNS TIV NO OIIWIY 31 MVis ik 1°2

* INTVE ¥IWIN JATSOWNOD IINY 40 NOIYIIWIY JOU SINIWININDIY WvIa

. (. S IINISSY
St NISIOW YO SINIATOS ANY 4O DNIAYO FIIUWOD ML *JWYIIIDOV $1 L21=QIS=WW 4O €'¢ *ON
HSINK ‘Al 1ML 40 SINIWIIINOIY IHL ONILIW SINIATOS JO 23N M1 ° GIAOWIN ANIINWOD N TV
TYINIIYW NOIJIOH ANY 10 $5300M DNINVIID JHL WOM SINaISIY *15na *ISVIYD ‘WO 40 NOUVY
“AWNDDY ANY “SSINIINYETI HONOYOIL ¥OJF GDIDIND 78 VIVIE 21 OGNV 11 HIVIOYYVY HIIM 33tiva
=02V Nt GILVINLIN ONY OINVITD NIIE JAW HOIHA SIDVIWNS Ty ‘ONIWIS OF SOIK AMiviolvt €L

£°6 "ON HSINI ‘¥3WIBI HEVM YO £°1°%1° ONL HSINI *tVHS ONY

NOW ¥O 1°1°8 *ON HSINH "JIVHISOHE DNIZ J¥vY 350 Of SINIWIVINIIW THL S VEISHS HNS ¥O2

"LZI=OLS-TIW HEIM IDNVAQIODDY NI GIINIY INIWIVINIIW Vv JAVH NIHL TIViis SIOVIINg Ava NvI1D
IHL ° QIAOWIN AMIIUWOD 31 TIVHS IWISIONW 30 SINJATIOS ANY ‘ONINVIT) WIliV ATilvidavwn  E°(

*SYItY INIOVIOY ONY
SAVIM WO WI1IVIS 0NIM OGNV OVE GUIM JAOWIY OF NDIVE 30 ISIWY JUVD WvWIDNEVE 00~ 1=Ww - |
40 1°C HAVEOVIVE NI Q410349 SV ¥O 1£1-015- WA 40 Al 3V NI GONIIW ANY HITM 3INYO¥OIDY
NI 28 1IvHS JOHIIW ONINYIT) FHL “¥Wllivds 0UM ONY B11YW NOIZIOS ISNE ‘3T % ‘(Wa ‘ISvied
‘0 WOW 33K 8 SIOVINS TVIIW FuvE ML AVHL HONS GINVITD ANIDNONOHE 38 TIVI SPOvaus iy 1°}

"ONIINIW ONY ONIWIW
" Ol ¥OIW WIIW 2¥ve Ol L INIWIVIUIW ONY ONINYITD) NOUVEVAIN 1DWINS ¥OI SINIWIINOIN Yivii0

(8197 30 4oM V08 w)mE GiQYR {0 PDIRISE  GeeuaLe VA0 BgIRg

-

. 8-4

. s



- . —— e S ity 58

Vo gy vy 1
nmqooooosd‘l— ozesT ﬁ_

IVLIN L33HS L3TTVdG
— Y3NI4HLS

e T

NOILYDIV4aY

ANDAUVIO) LUOME SCLLSEY

vwvenoo WORGO B SNOLLINIY LAY
Wy

lln\wuﬂk“mﬂl\ == mtvm)
e
L e Al ]
ili|....|..N_ mav) NN L.
—mamioas kel semoTiR
9T AN 2 = Baom sy Wt

fiog| €-
vig2 2-
.y
Log] i-
v N
r5vq |

SIHONI Nt Ry SNOISNIWNIG TV €

{695y MG 99TV WISV) 898Gy WISY 834 ‘G304 10H =0 010D
'NCBYYD 'T3ILS 'OI0H ISNY HO IS 13IS Tredyvn 2
Q310N ION Ju3+4M  WONIXYW HONE 871 11IOve QN3 1

*SAUCN

1 1l

— = Jea| ——

11
=]
=4

NOmANY

PRy 2N

e e . e ———

8-5




- R S i — —————

- i e = e e e s e —_
V01 =y S CUNN Qe =TTl | wouwacver A
> 2wz |a
8250000020V _| % |9 ¢ x Yt 318YSSINN3d 1 ON3B M1 M1 NoLwoisia e (7) < < NOILD3S
WVL3IN L33HS 13TV ——— SIHONI NI 38V SNOISN3MIO TV €
1 .ro_ 137vd Y ——ae 1695V 40 I9CY FUSY) B WISV I QITIONLOH WO o - ~I\t
- Nreawly gy @3770Y 0709 NOBHYD' 13315 OI0! ISNV H0 IS 1HS TVin2 VIV
s P=" .mxu = rEs= ? QUON Wve Qe3 1 ...T.ac 2
ig‘nl.ﬂigl!:lcnﬁi k=~ — (SN l uun..l.
98 AON B2 = L] Yo 2~ “+
. S 1@
YD u0: ELUWO SO N
- /8 TN M w0 .
dAL M »nex: au g
NN * _ .
/ i

° ~te
L

Yoz lZer| 2
==Y . -
e .

I\ <
5370M € .
Qo .

.
o
s

j |jI

o
2

310N 0av2
1 [ | NOISNINIG QIONVHI'L, vy

e [y —— =

MWDy 1

8-6



. S - s p—— T4 0

[t 1 171 rea] W s wem— - MOILYIt14dY
62v0005020v | wm [a s x s
u(ku_z 133HS To=smara e
1377vd-1S0d b e ETE
e R Gt B ) i
Pt i 9B ACH 12 we]  SEIZZRT 3dma LNINTIB0ININ Y (T)
..w SIHINE NE 3uY SHOISNIMG 1w ﬂ

(695Y 4O 995V WISV 895V NLSY ¥3d 'G31I0U LOW KO
Q1704 003’ NCSYVT T3ZLS 010! ISNY 0 IS LHS (WisdLwn 2

GION 10N JuInm Avm SA 1OV ON3 1
SILON

_ 434 L
¥-¥ NOi1233S

10N ONY WYL 3IQ Iami «mm./\ F
INIWIDNOINIZY Q3007 €
3NV 0398MI 2

NOISHIWIO® JIONTHI 1|V

8-7




OB s s s e cpm——— Y45 S o ot W ot % s e ST 8098 ¢ mby powm
TG 1 =] 1 V1 ] e e e

0L 000002 _ M.«..J--M.,_m - NOILYI1ady

LN 133HS
‘Ov X bt 3ZIS GIYANVLS
'137vd-%230Q

LS MDD LU secu eery \.\w&\..u.h.&— nﬁm— 17 bt Y]
LNVVINDD YWD LN LN - sl
F@Iﬁ-ﬂ 98 AON 12 ™= Wit S 0 SR

1/p 3OS

SHONt NI 3yv SNOISNIWIA Tiv'g
(69SV 0 99CY WISY) 89SV WLSY 8¥3d 'G31I0H LOH 80

037708 GTI02'NCAYYD 133LS O101 1SNV 4O IVS LHS : Tviaiww 2 v - ﬂumff
G3L0N 10N FHIHM Xv W 8/i 150vY aN3g |
:$310N
Qn.n:
shon g MLz tfe
m..LJ wa .\ @nyiz—~ |—tfo—=
PR — . 4
T =t .
_ |
s ! +H - H—— - —-
{ i \
9 -
+ +
| 1
En + +
}
‘O :
v:ie !
i
te gt
}
|
] 4 +
1
{4 +
- > STOM Ay
' T V-¥ NOILO3S
" |
2.4 A R
v * vo ] _||¢.n 1§
v
xwmg

NOISNIWIG QIINVYHI 2
LN0ITWVI FINVHIIOL OIINVHI 11V

——




MM i e e it s — g

e 8 et 8 ST e . WS

|V 2 o]

U7t rem] e s e

- NOILY T VaaY

1
15400000207 | %2 [a) pte,p ot
UTEEENS
OF X bt 3OS GavaNv LS
- 131vd

SV 2
€ AUON ¥3d

bt |

ON 9NIMYEO

|
—o—
1
e mmey

e

\

==

&
g ;

3
°

C

LT
5553
2888
R

IONVHIT0L QIINVHI'Y
NOISNIWIO J3INVHI €

SANOHIVD 013IM 0L SMLONIT 0av'e

—] vl

WYLIC IO ¥,

NOMBIA Iy

1=
g |

SHILLAT HIH WINI ©/1 GLQ/E 'ON  31HM 38 TIWHS HOT0D
€2v0000023v 90  HLIM JONVOWOIOY NI 38 TIVHS ONDIFN 3

(960vE 'ON 565G OIS 0341 839v -J - W 434 €8€ ON N3I3WO 38 1WHS HO0Y0D
€2Y0000020v 9MQ HLM  IDNVONODQY NI 3 VTVHS HSINIG  FAILD310Wg 2

ANddY 29-G'WI A ALSY Br-¥2 Yy OLS ALIID0S JNIGTIM NYDINIY 0SGZ -V-UM I3d5 1

1 319ss S3ICH
Y—¥ NOILDIS

VAR 1-1250000020V
mu...oooooﬁ«/ s \

1-82r0000020V

S 2|

v
gy
onco8oo~u<|/ﬂ \

y
9.8
QIS 03 SI4 S _VLE e

JWIS 0L ION
9-8 NOILO3IS

.m_Ylh_(\ \\] % .
— +

M\.\ I I I T I rIrIIT. J
\ , *
1=£2¥0000027¥

8-9




p——

L0 1 ] 1 I/ 2 _swn] e o orims wmireaeen st NOILYIITddY
8v70000020V |02982) 2 1) 0 ratl
137 Wvd L3N ‘
‘ONIMOV 1S o L & s p—
-9N1 ’ u»u)dﬂﬁm ﬁﬁmmemm
TNINSINES INOdaNS  NOTLINANAY ] AW A3 = s
ONVINNOD g—zgcggk_zg -._vzms nt il -l"".h-l.l e
Anuv o0 L8-5-9 ne Suiom vmarmis soren "SIHONI NI 34V SNOISNIWIO TV '€
9V WISY 43d 104  JOH
‘NOBYYD  WNIOIW "133LS :WIHILVW 2
‘AlddVY  28-WG VA ISNY D3dS I
:S31ON
€l s | p-
it st ] €—
* W sy | ¢2-
v os | s¢| 1=
_ 8| v |usv
9l
OmQ X T
%.
||l.- ?ms-||
1 i 1 1
vomane | uw —Il.lﬂ [eeTym——— Ja
NOISIAIY

8-10




(6P 19 JOR Yus WIS 61 WYR [0 DISTRASW ov MNS0E & Runs OYIRE

1 53C 1 oe]

i I/ & mn

eSrO000020Y (029829

1371vd V13N
'ONINDI TV
- 9N

ININIINGI 1N03an WOILNARAY
ANVAINOD TVIINZHO 8 wJ.O_F_ZDE ..PZMEi
a8

Px 70

(]
Vacia R AL

NOILY DI ludY

EYR )
;
ot

18-G-9 e

!

1 |

oo | wve [omin]

-y

NOISIAIN

Fagl
|

'S3HONI NI 34V SNOISNIWI0 1V ¢

9¢VY WISY ¥3d 1704 LOH

‘NOBYYD WNIGIW ‘1331S : VIHILYN 2

‘AlddV 28-WG vIA ISNV  J3dS I
S3ILON

g2’ 13 (19 0os§* | Al

'ia (12 6§’ (1) [t

£t 0s§” 33 os* 1-

ala2la ]| v |

8-11




oy e o (g et $38
ESIE=) ) Sl NO1IVIVIAS

!
09v0000020v | e [o e S
ToL3TIVY WAIN | e i

‘ONIdVHL S Inm-m\. oL
~ MO8 L 2

lﬂqﬁﬂu
Eeam iy rd el TR -~
P00 TYONGHO © SNOLLINYY ‘LACINYYR a ]
o FA-rty g 18-5-9 | E=RTER CSIONL N Y SNOISNGAIG VIV Y

, ‘93Y ISV d3d

, T8 104 80 T8 000 ‘NOBavD

VUS OO SN 4O IvS CLIMS  wiHIlva €
“Alddv NZD-S VA IGNY DS 2
* CCRLON I1ON ROMM  Xvit WML 8/1 1KY ON3E

uvooooozv Sy | Y eju €] 2- 530N

savo0o00zov | Festiie Jut g 1-

alam3ssy | 2- 5] S glo ol -ON
XN v e

SNOISNIN T

-

Q-Q NOILO3S
-— ~ ¢
™ oco.._.aw_ulq w__l.
L 3
v
1
N —
1.1 1]
— | o ] — 1=
)

8-12




S

l'.lulo. hnnnuhlllll. I !-_ VAl A e —— MOUEYDINddY
29v000002v_[ 29 [a] Z~gx s
137vd J(Puvzo IIIII .
JNVYHI ONIL 41T dOL — aive)
Mz - VL i = V-V NOIIG3S
DORA] (i SOLRARSTY \Il-«tﬂm a‘_aﬁ =
il T e T —

(908Y WiSY ¥34 1701 10N ¥O 7708 €109
‘BOSEYD ‘118 0101 1SNV 8O EVS INS VINEIWR 't

l_ i vrmont mx wwe enorenmie T s

“3744Y TO-0°012 ISRV OsdB ©
"G3LON 10N TUENA MANIXYW RORI-8/{ 110vy onse 't

das ¢u__n4
E Virenoooozow] 1 1| B
o

EE

B el e
£950000022v olge| &« gc] -
anissy |2 487 -a|¥-ol%elS.v].

XN |1ed]ge? M PO R AR o

1‘._ SNOISNINIO
e
: : -

-ntt
>

| I - | {
—— | wm Jemat — —=

s

8-13

L.




- e . o — 2

T30 1 ] T AN

- 1% 3-]
£9vr0000020V | oewee [0 P o
137vd WL - :
INVHS ONILAT dOL [nq.ﬂ.lm..w.l - CHOM N JBY SNO'SNIWID T 'E
-WIHS L FIR” e e Yo 104 WO 10w, T
VIO WONGID ® SO LR p AT RS ‘NOGUY) TS OO0 Sy
-~ 1869 =] TEIZETES 80 IS L33 S IMUALYW 2

AuWdY N2B-SVIA ISNY D3dS I
“SION

‘:—( o
R
|
=
!
nI.

e
| T

M GHIIVO O IlA

2
dAl Mg

8-14



- m. b e e Sty W s R W ses O L ips TR SmbAY: 08 om | W emg fORM

| T 1 ATEE habadi-—¥- NOIIYDI1daY

I vavoccoozov [ e [al 2o 0 s
Y3ldvay_ 137Tvd VL3N

T138_3yvNDS T e
YINIASILS W&Luh. quﬂmm.,_. o ony mt SROIRAZNIG 1TV Y
T LB0aa WOLLAAARY 1L g 6 - ] . ‘9IMINY vy :
poen o s s ot TSy i — aoes U ARLBTRLAR
“Addy ¢ "ot ISMY QA ‘T

‘qUI0R LOW SETRA WORIXYR EONI-S/% I10vd gasg 't
IS3ILON

risoozu‘.;? Porl G| =-
orvocooozovf §ec | Fec| §2| -

gnIsSY «.u -al€2v] o
AN o nva

Ve
B ausrr
-
31 11
—— 1 o= [omal —— 1=1
E)‘ —

8-15




- -

—— e sty ep— ey

L Ly e

V30 1 wmef | AN

$9v0000020v | vewe [0

H3ldvav  13TWd L3N
‘1138 _1NOY 4
¥3N3ISIS

ANIRSARD LNOASD  SORLRNY
e Yora0 § Sguiaew cemey

J

NOILYIIYddY

1
H

{ .
i

]

mhvooooowu,-_ For

SNOISNINIO

Fov { §2 z-
v00000cov| 68 | ke e i-
y = S- 1'E
NEn3sSY J m_ e ¥
1X3N * ds wova

CSINOAI NI WXV SROISABAIG TIV ‘¢
“909V WiV 154 ‘TI08 10N WO 71108 G100
‘HONWYS Iy 0101 IEAY O JVE IWE IVINALVM ‘¢
“3T4IY LO-2°911 1OAY 5348 2
.AuhOIth-aI—’-.;IUI—c.\-—-nﬂlbln-._
g

8-16




- e G S a— .y

t 30 ) uma]

1/t wom)

1
99v0000020v | oo Ja

Y3ildvav 13TVd VLI

NOIIVIITaeY

woLl08 lluulm.wﬂl% -
ive %> =
ovvnco RGO § SN LY \:IMﬁwﬁmm smas

¥-¥ NOILD3S

e

|

v

—

gl

(ou

20
~lw

[

-3
]

z
owooooozov| Yz| 9 !
LD
omagsy | $+8] 2e¥] oy
XM SNOISNIMG | HSVO
Pt
j - )
4 ~

"SINOR! N1 WY SROIRABNIC TIV °%

“998Y WISV UBS ‘1108 30W WO TIO¥ G10D

“HOSWYD “718 0101 ISRV WO 3¥8 A5 IVINNIWM ‘¢

“2744¢ CH-8°911 ISRV D48 ¢

“GZI0R O RUSRA WONIXYN EORI-0/1 110VW GQR3§ "1

{ 2.p00n007w| 9| %

iSALON

e T B N

llllllllllllllllllllllllll

llllllll

8-17

At




16300 39 430 TVG M3 §) UYR L) SEUNANG 90 AGREE ¥ RER4 DYING

LJQ t um]

|

ﬂ\_ Y

89100002V

02982

o]

GNVINNOD TYIIN3HO B SNOLLINNI *LN3
ANV 80

ontese
tc!l-li..“ﬂ.l-! NOtAYUIddY

4

[ AN i
[ ]

ZrIE ALY, X0y Wy v
Fe Fww| TSR
Nnmlmlw ey H“l“-lili

ATBW3SSY NO

o X w_l/ -1
I

- o

2
AN\

4§

i
[

NOISIAZY

Mo

*SIHONI NI YV SNOISN3IWId TW ¢
. *9EV  WiSY .aua ‘04 L0H .
NOBYYD WNIG3N 1331S +IVIMILYN 2
‘AlddV  28-WS PIA 1SNV J3dS
1S310N

8-18




- N Y Taviie Tesmimame s emseces
89r0000020v_| &= [4] ks, . m' .
£

"WINVINCD 2ii~d
CETRT IS ) o PR R

—— ‘S317ddY 1921 - Q1S - IM IS NOLLINBLSNGD sgﬂwi S
= 'SIMOMI ML JuY  SNOISNIMG 1Y Y
-AM8MNISSY =7 ) L£7IE gheary SHILLTY MIW KON ¥/ GLBLE ON Juwm 3B VTWRS 800D
AR ) i G Ay \.!.Qlﬁ 2w l.u"n.m 'CZPO0000ZIY  IM) HLIM  TONVOHOIIY N 3 TWHG ONOwswr €
S s ] =ETmERE 1960vC ON GGS OIS Q141 WM -3- W G4
T§- = .

HUM 3XVCH002v N 38 1TWHS HSINS INLII0NY 2
TANdY JB-SUIA ISNY (i
6L-¥'2Y QLS ALIIOS UM MYIMBIY ‘OSSZ-W-URA I3eS L

SAION

STV 2
€ 30N w34 oY Mg .
R 8y e
l/ Ylh’f '
e e | )
. // -y _ ’ [¥: T
[IFOOOOOT W ) 1-2000002V
-O%000002 NV
aytor
Ye -
m“mo. -
=t
= [ - Yiv p—
.Scooﬂﬂuw .Lm = trn _ ! WIS
// ] hie v W13g
7 y =
/ 4 8
AL

m.ct . IS
'3 TvA3a ILWNy3LTVY
{434) @9¢0000022V T
ASSY NO GV

/ a3 -1 [ 14
+29%0000022v

8-19



- s s e e $0 8

=) | 1 P | ewn
02y0000020v | wwez [a

HINIVINOD 9tivd
H3Ldvav 1377

NOILYDIVddY

XBWINSSY_WOLL08 o
ARIRUNED IO ROLLRRY ‘ﬁ-“
TG0 TrorGo B SN NG 1a-5-9 w| =EIEEEES

SIIVIY 2
€ 310N ¥Xd SY ON w?o\

0N 2 1 - 9000002 I/

CHIE:

1434) \
1= ¥¥0000022¥

&:YVN\\

8&&\
- ¥900000023y

ot /]
1~ $3v0000023v

b

oIY-r
»-8¥Y00C0O020Y
L
T
o-
Tms
[
%Hllr

el

'SINddv 1921 - Q1S W J3dS NOILINHASNOD  INIWGIIM G
'SHONI NI Jdy  SHOISNIWId 1Y b
SHILLIT HOM WOM ©/1 GIBLS 'ON JUHM 33 1Whs 8003
'TZr0000023v 9MAd HiIM  3DNVGHOIIY N 38 TIVHS ONMWA '€
(960rE ON GG QIS Q331 9N -I-UwN did
€8€ 'ON N39O B 1TIvHS 800D ‘§2y0000020V MG
HUM DNYQHOIOY NI 38 TIVHS HINIY 3AI1D3i0ud "2
"ATddY 28-GVIA ISNY OGNV
6L-v°2¢ Q1S ALIDOS ONIOTIIM NYIIHINY 0652 V- T I3dS

SILON

V/1 VIS

§a noIos

@ FVIb 1-99% 000002V

{3} »-9H¥0000023¥

(434) ¥-4+¥000002v

8-20




e —— T

I 1 praoml =SS T T T T wouvoriees . e i e vt e o e
103 .
050000020V Q«hw\\u .
a%:ﬁhwwo 9y L
L37vd ——=om=: o N
—H3l4vay ] S vid pywesor
Iy UJ“ A (AR 3~ D)
ot B,mbMF.‘s.cw s IR

CEIHONI NI MY SNOISNINID T2
SUINIVINGD D dOL NO QINOILISOd  S9NT ahdvis 1 (T)

53108

SIS TN D e res 7] -
| R ] _ ||
LY —1] | o
_111_“1 LlL \r\.r y
| S| i v
3 l
,lm.ﬁ.'llnl.ll . ﬁ,\.!ll'-nlLlll . P \ﬁ \ AL
|~..1 ’ - \ TN "Vl
ll.#ﬁ T — | @3 4 | f v )v < :

L :..11I.J S €9¥0000022v .

T - »mYor

8-21




D
‘}O

LA
L
Frd

A
’\' NN -

T
L 2020 4
> X )
22

4“’.\-u\ /??/) ) ,/’\
\ .

8-22




Il UNNVAVS (86T ATOF
A30Q-IYIUS

'Sg1 6/h°C 1M QY01 LIND

-SOVavsn
(1371vd Oh X hf) < 0¢ 13TVd/AIVd LINN
T¢t70000022V '0\«‘ 'sq1 8L 1M XIVd LIND
(43Ld¥QY 13TT) ¢’-' S Ay pRAty
e SE1 97 IM 1377V

£

105000002V

B

L AL
L LA
AL
",

'
L4
rL
73

(S3LWHILSI)

()

40133104d
NIL 1104 —

(dQO3Y h)
SdvdlS 9NITANNG wh/&—

v
X

CALS
77

9
/8
X

e
»
-

/4%
[

(GO3Y €) Sdvyls *as
MOTLYZILINA wh/T-T—

LS

(403 0¢)
YIN) 9TTvd

CAL
"

/X
1
U
J,
/

YINIVINOD 9UTVd 3HL ¥04 Qv0T LINN G3ZIL3TVd

8-23




