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Federal Highway '

Administration
Refer to: HSA-10/WZ-108

Mr, Dave Gertz

TrafFix Devices, Inc.

220 Calle Pintoresco

San Clemente, CA 92672

Dear Mr. Gerlz:

Thank you for your letter of January 9, 2002, requesting Federal Highway Administration
(FIIWA) acceptance of your company’s portable sign stands and bairicades as crashworthy
traffic control devices for use in work zones on the National Highway System (NHS).
Accompanying your letier was a report of the crash testing conducted by Karco Enginecring and
a video of the tests. You also asked for our review of the results of tests 1, 2, 3, and 5 thal
accompanied your July 9, 2001, letter (as you requested at the time we limited our review to the
Little Buster stand, the subject of test 4.) You requested that we find these devices acceptable
for use on the NHS under the provisions of National Cooperative Highway Research Program
(NCHRP) Report 350 “Recommended Procedures for the Safety Performance Evaluation of
Ilighway Features.”

Introduction

The FHWA guidance on crash testing of work zone traffic control devices is contained in two
memoranda. The first, dated July 25, 1997, titled “INFORMATION: ldentifying Acceptable
Highway Safety I'catures,” established four categories of work zone devices: Category T devices
were thosc lightweight devices which could be sclf-certificd by the vendor, Category II devices
were other lightwcight devices which needed individual crash testing, Category IIT devices were
barriers and other fixed or massive devices also nceding crash testing, and Category 1V devices
were trailer mounted lighted signs, arrow panels, etc. The second guidance memorandum was
issued on August 28, 1998, and is titled “INFORMATION: Crash Tested Work Zone Traffic
Control Devices.” This later memorandum lists devices that are acceeptable under Categories 1,
II, and 1L

A brief deseription of the devices in the two letlers follows:
July 9, 2001
Test 1. Sign Stand, Rubber Pole Base with 30 pound ballast, 36 x 36 inch aluminum sign,

and light. The vertical mast of this stand was 2 x 2 inch square 16 gage steel tubing, 66 inches
long. The aluminum signs were supported 18 inches above the ground.



Component | Material Height to top | Width Thickness Weight
Base Rubber 1/a 16 x 18 in 2 inches 30 pounds
Mast Steel 66 in long 2 inches 16 gage 9 pounds
Sign 0.080 Al 69 inches 36 x 36 in 0.080 in 9 pounds
Light Emipco Light 78 inches n/a n/a 4.5 pounds

Test 2. Big Buster Sign Stand with 48 x 48 inch aluminum sign. The vertical mast of this
stand is telescoping square aluminum tubes. The aluminum sign is mountcd 66 inches above the

ground. ,
Component | Material Height to top | Width Thickness Weight
Jegs Aluminum n/a 1.25n 0.100 in 3 pounds ea.
Outcr Mast Aluminum nfa 1.50in 0.100 in 3 pounds
Inner Mast Aluminum n/a 1.251in 0.100 in 3 pounds
Sign Aluminum 133 inches 48 x 48 in 0.080 16 pounds
Tight none n/a n/a n/a nfa

Test 3. Aluminum Buster Sign Stand with 48 x 48 inch aluminum sign bolted to inner mast
and Plastic Flag Holder. The vertical mast of this stand is 1.50 inch square aluminum with
0,100 wall, and 1.25 inch square PVC tubing with 0,250 inch wall. The 0.080 inch thick
aluminum sign weighed 16 pounds and was mounted at a height of 18 inches above the ground.

Component | Material Height to top | Width Thickness Weight

Legs Aluminum w/a 1.25in 0.100 in 2 pounds ea
Outer Mast Aluminum na 1.50 in 0.100 in 3 pounds
Inner Mast PV n/a 1.251n 0.251in 5 pounds
Sign Aluminum 86 inches 48x48in | 0.080in 16 pounds
Light (flag bracket] n/a na n/a nfa

Test 4. Little Buster Sign Stand with 1220 x 1220 mm (48 x 48 inch) Aluminum Sign bolted
to ¥ull Length Inner Mast and TrafFix Flag holder. Sign mounted 460 mm (18 inches)

above ground. This dovice was accepted in FHWA Acceptance Letter WZ-81.




Test 5. Rubber Base Sign Stand with Pinned Inner Mast, 48 x 48 inch aluminum sign and
B-Light, The vertical mast of this stand was 1,75 x 1.75 inch squarc 16 gage stecl tubing, 72
inches long., The 0.080 inch alwminum signs weighed 16 pounds and was supported 12 inches
above the ground. The Type B warning light weighed 4.5 pounds and was attached to the top of
the mast using an Emco plastic flag bracket.

Componcnt | Material Height to top | Width Thickness | Weight

Base Rubber n/a 17x27in 2in 40 pounds

Mast Steel 72 in 1.75x1.751in 16 gage 9 pounds

Sign Aluminum 801in 48 x 48 0.080 in 16 pounds

Light Type B wa n/a n/a n/a
January 9, 2002

Test 1, Little Buster Sign Stand with 48 x 48 inch aluminum sign with Slip-over Tube Mast.
The vertical mast outside sleeve of this stand was 1.5 inch square steel 12 gage tube. The 0.080
inch thick aluminum sign weighed 16 pounds and was mounted at a height of 18 inches above
the ground.

Component | Material Height to top | Width Thickness Weight
Base Steel 16 inches 2.5 inches 0.250 wall 30 pounds
Mast Steel 86 inches 1.2 inches 16 ga 7 pounds
Sign Aluminum 85 inches 48 x 48 in 0.080 16 pounds
Light [flag bracket] n/a n‘a n/a n/a

Test 2. Type 3 Plastic Barricade with Plastic Posts and Pinned Rubber Bases, carrying a
48 x 48 inch diamond sign. The vertical posts are extruded PVC plastic, as crash tested by
Davidson Plastics and found acceptable in our letter WZ-39. The extruded plastic rails are High
Density Polyethelene, also tested previously. They were attached to the vertical posts using
grade two 1/4 inch bolts. This barricade carricd a lightweight corrugated plastic diamond sign
mounled 12 inches above the pavement. It was attached to the rails with grade two 1/4 inch
bolts.

Component Material Height to top | Width Thickness | Weight
Basc Rubber n/a 17x271in 2in 40 pounds
Vertical posts | X section Plastic 72 in 1.75 in 1.75 in

"Horiz, Pancls | Extruded Plastic 601 gftx8in 3/4in 6 pound ea
Sign Corrug. Plastic 80 in 48 x 48 in 0.4inch | 4.5 pounds




Test 3. Econo Buster Sign Stand with 48 x 48 inch aluminum sign with Slip-over Outer
Tube Mast. The vertical mast outside sleeve of this stand was 1.5 inch square steel 12 gage
tube. The 0.080 inch thick aluminum sign weighed 16 pounds and was mountcd at a height of
16 inches above the ground.

Component | Material Height to top | Width Thickness Weight
Base Stecl 13 inches 1.0 inch 1/8 inch 19 pounds
Mast Stecl 84 in 1.2x12in 16 gage 7 pounds
Sign Aluminum 84 in A8 x 48 0.080 16 pounds
Light [ flag bracket] n/a n/a na n/a

Test 4, Type LI Plastic panel Barricade with Stcel Post uprights and Lights, tested with

48 x 48 inch aluminum sign. The vertical uprights were 1.75 inch square 16 gage steel posts,

72 inches long. The panels were 96 inches long by 8.5 inches wide and 3/4 inch thick commngated
plastic. The lights were Empceo lights weighing 4.5 pounds mounted on the vertical uprights.

Component Matcrial Heightto top | Width Thickness | Weight
Basc Rubber wa 17x27in 2in 40 pounds
Vertical posts Steel 72 in 175x 1.751n | 16 gage 9 pounds
Horiz. Panels | Corrug. Plastic 72 in gftx 8in 3/4 in 6 pound ea
Light [Empco Light] 90 inches n/a /a 4.5 pounds

Testing

Tull-scale automobile testing was conducted on your company’s devices. Two stand-alone
examples of the device were tested in tandem, one head-on and the next placed six meters
downstream tumed at 90 degrees, as called for in our guidance memoranda. The complete
device as tested is shown in Enclosure 1. The crash testing 1s summarized in the tablc below:

Test # (6/9/2001 letter) Test 1 Test 2 Test 3 Test 5
Test Article Sign Stand Big Buster Al. Buster Rubber Base
Vehicle Inertial Mass 809 kg 904 kg 904 kg 885 kg

| Tmpact Specd, Head-on 101.43 knwh | 100,42 knw/h | 100.40 km/h | 101.33 km/h
Impact Speed, 90 Deg. 9981 km/h { 99.05kmv/h | 99.80km/h | 97.49 ki/h

| Velocity Change 0.45 m/s 0.38 mv/s 0.0.2 m/s 1.04 km/h
Vehicle crush Moderate None Minor Moderate |
Occupant Compart. Intrusion None None None None
Windshield Damage Major Moderate Nonc None
Overall Assessment Marginal Pass Pass Pass




Windshield damage in Test 1 was primarily due to the flat impact of the wamning light. A small
but dense area of cracking was surrounded by morc moderated spider web cracking. A driver
should be ablc to see around the opaque arca.

Windshield damage in Test 2 was duc to the impact of the sign’s mast contacting the roof line.
Moderate cracking radiated from this impact point.

Test # (1-9-02 Ictter) Test 1 Test 2 Test 3 Test 4
Test Article Little Buster | TypeIll Plastic | Econo Buster | Type III Steel
Sign Stand Leg Barricade Sign Stand Leg Barricade
Vehicle Mass 873 kg 886 kg 873 kg 886 kg
Tmpact Speed 99.52 km/h 98.76 km/h 100.0 km/hr 99.92 km/hr N
Iead-on '
Impact Speed 07.92 km/h 97.39 km/h 97.84 km/h 97.47 ke/lir
90 Dcg.
Velocity Change 0.44 m/s 0.38 m/s 0.60 n/s 0.68 m/s
| Vehicle crusls Minor Minor Minor Minor
Occupant Compart. None Nonc None None
Intrusion
Windshield Broken, Broken, Broken, Broken,
Damage shattered shattered shattered shattered
Ovecrall Assessment Marginal Marginal Marginal Marginal

Windshield damage in Tcsts 1 and 3 resulted from the flat impact of the aluminum sign panel in
the head-on test. Cracking was distributed over the whole windshields of both cars but did not
significantly impair the driver’s ability to see. Deflection of the glass was between two and three
inches. Therefore, this device will be considered marginally acceptable,

Test 2 was of a plastic framed Type ITI barricade. The vertical supports of this barricade
shattered upon impact, allowing the horizontal rails to strike the windshield in both the head on
and 90 degree tests. Although there was no windshield penetration in this case, the potential for
rigid horizontal pancls to spcar the vehicle is higher. It is critical, therefore, that this design use
flexible, liphtweight horizontal rails as tested. The corrugated plastic sign panel mounted on the
barricade is acceptable for usc as tested.

Windshield damage in Test 4 also resultcd from the flat impact of the sign pancl mounted to the
harricade. The light gage steel vertical supports crumpled upon impact. The performance of
thesc vertical supports was better than the plastic supports in Test 2, but did not hold the
barricade together as well as the hot-rolled, high carbon stecl angles, nor the perforated squarc
steel tubes used in the generie Typc III barricade designs distributed by thc FHWA in our letter
WZ-85. Even though the results of this tost were acceptable, FHWA discourages the use of rigid
aluminum or plywood sign panels centered on Type ITl barricades. We prefer that lightweight
plastic sign substrates be used in this location, such as the sign in Test 2.



Findings

Damage to the windshields of the test vehicles varied as discussed above. Our assessment of the

tested devices 1s summarized here,

July 9, 2001

Test 1. Sign Stand. Rubber Pole Base with 30 pound

ballast, 36 x 36 inch aluminum sign, and light.

Test 2. Big Buster Sign Stand with 48 x 48 inch
aluminum sign.

Test 3. Aluminum Buster Sign Stand with 48 x 48
inch aluminum sign bolted to inner mast and Plastic
Flag Holder. '

Test 4. Little Buster Sign Stand with 1220 x 1220 mm

(48 x 48 inch) Aluminum Sign bolted to Full Length
Inner Mast and TrafFix ¥lag holder. Sign mounted
460 mm (18 inches) above ground.

Test 5. Rubber Base Sign Stand with Pinned Inner
Mast, 48 x 48 inch aluminum sign and B-Light.

Tanuary 9, 2001

Test 1. Little Buster Sign Stand with 48 x 48 inch
aluminum sign with Slip-over Tube Mast,

Test 2, Type I1I Plastic Barricade with Plastic Posts
and Pinned Rubber Bascs, carrying a 48 x 48 inch
diamond sign,

Test 3. Econo Buster Sign Stand with 48 x 48 inch
aluminum sign with Slip-over Outer Tube Mast.

Tube 4. Type ITI Plastic panel Barricade with Steel
Post uprights and Lights, tested with 48 x 48 inch
alaminum sign,

Acceptable, but marginal

Acceptable

Accepiable

Acceptable

Acceptable

Acceptable, but marginal

Acceptable, but marginal

Acceptable, but marginal

Acceptable with lightweight plastic sign panel



The results of the tesling are compared to the FHWA requirements above. The devices described
above and shown in the encloscd drawings for refctence are acceptable as noted for use on the
NIIS under the range of conditions tested, when proposed by a State,

» Our acceptance is limited to the crashworthiness characteristics of the devices and does not
cover their structural features, nor conformity with the Manual on Uniform Traffic Control
Deviccs.

e Any changes that may adversely influence the crashworthiness of the device will require a
new acceptancc Ictter.

¢ Should the FTHWA discover that the quahﬁcauon testing was flawed, that in-service
performance reveals unacceptable safety problems, or that the device being marketed is
significantly different [rom the version that was crash tested, it reserves the right to modify or
revoke its acceptance,

¢ You will be expccted to supply potential users with sufficicnt information on design and .
installation requirements to ensure proper performance.

» You will be expected to certify to potential users that the hardware furnished has essentially
the same chemistry, mechanical properties, and geometry as that submitted for acceptance,
and that they will meet the crashworthiness requirements of FHWA and NCHRP Report 350,

o To prevent misunderstanding by others, this letter of acceptance, designated as number
WZ-108 shall not be reproduced except in full. This letter, and the test documentation upon
which this letter is based, is public information. All such lctters and documentation may be
reviewed at our office upon request.

» The may include patented components and if so are considered "proprietary.” The use of
proprictary work zone tralfic contro! devices in Federal-aid projects is generally of a
temporary nature. They are selected by the contractor for use as needed and removed upon
complction of the project. Under such conditions they can be presumcd to meet requirement
"a" given below for the use of proprietary products on Federal-aid projects. On the other
hand, if proprictary devices are specified for use on Federal-aid projects, except exempt, non-
NHS projects, they: (a) must be supplied through competitive bidding with equally snitable
unpalented items; (b) the highway agency must certify that they are essential for
synchronization with cxisting highway facilities or that no equally suitablc alternative exists
or; (c) they must be used for research or for a distinctive type of construction on relatively
short sections of road for experimental purposes. Our regulations concerning proprietary
products are contained in Title 23, Code of Federal Regulations, Section 635.411, a copy of
which is enclosed.

Sincerely yours,

AHe ] S g

g Michael L. Halladay
Acling Program Manager, Safuty

Enclosure
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. Figure 1. - Rubber Pole Base with 40 Ib. Ballast, Thirty-six thch by Thirty-six inch

Aluminum Sign, and Light.
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Figure 2. — Big Buster Sign Stand with Forty-eight Inch by Forty Eight Inch Aluminum
Sign, Aluminum Inner Mast, and Plastic Flag Holder; Sign Height Sixty-six Inches Above
Ground.
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Figure 3. — Aluminum Buster Sign Stand with Forty-eight Inch by Forty-eight Inch
Aluminum Sign Bolted to Inner Mast and Plastic Flag Holder; Sign Height Eighteen
Inches Above Ground.
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Figure 4. — Little Buster Sign Stand with Full Length Inner Mast and TrafFix Flag Holder;
Sign Height Eighteen Inches Above Ground.
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Figure 1. — Little Buster Sign Stand with Forty-eight Inch by Forty-eight Inch Aluminum
Sign with Slip-over Tube Mast; Sign Height Eighteen inches Above Ground,
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4' PLASTIC SIGN
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Figure 2. — Type 3 Plastic Barricade with Plastic Posts and Pinned Rubber Bases,
Forty-eight Inch by Forty-eight Inch Corrugated Plastic Sign; Sign Height Twelve Inches
Above Ground.

B-2 : KAR21043-03



15" 8@, TUBE 12 GUAGE

Figure 3. — Econo Buster Sign Stand with Forty-elght Inch by Forty-eight inch Aluminum
Sign with Slip-over Quter Tube Mast; Sign Height Sixteen Inches Above Ground.
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Figure 4. -~ Type 3 Plastic Barricade with Steel Post Uprights with Lights, Forty-eight
Inch by Forty-eight Inch Aluminum Sign; Sign Height Twelve Inches Above Ground.

B-4 KAR21043-03



g61

’e- PAUTEIUTEIT ST $24U03 9IeJSIIUT JO
10TPIOD 873 1¥1) INSUT D3 §BINPadId
yre £97r0ed Y WEI[QELss PUE sayTepms
OUWERIUTET 3TBIBAIIUL 2qiIosald oy,

eeodmg 10599 S

) “POIOU IRLAIBRO
ESa[un ‘GBEY ‘IE "Y¥R ‘854¢ WA 5§ E0HNOY

seuijeping aoupirejuppy
ejnjsieiu|—3 podang
gesyeds O vy et S peaitds pus uoeogen senb

e AjueLno Ly pepnpul jou tedAf 5

“58%eq PifU Yo FRINGIV00 &k WY K (1sapeanbe Jo} et 2013 7 1 eten
¥ g " L s
Bl UOE0uST PUE X e Pz ) N T ') 5900 BAL LORIMISICS WMNSLS B paqsap

s AeinusB 81 Juewannd BAA-BN ,
~anbar ays _.n._u.- .Eo_.n.“
|29 O] pauadsy el R et T T e PN [FORRISONIININ I —— PRLAL “iRMRS LOCRY
—oop *® X sweieda abieuwe poads
~“PUOI _m_aow uog
vatts of payesds [ -eeisu rengppuy | e | | [ Juvie
e IUURIRETINY D X ™| D uogemisy)
- S S At e | T
N.UD .............. dv- ........... ety imy Aﬁg‘
euaEw panoid Wpue oz~ | woaquke g X -sasu orepoeas Jogg
SE-DIHSYY Ay s X 484 19puss Eﬁaeo
SEAJBY
syeway upyezadiy .ﬂ.uwm u“_.; pepnp [ 4BQUAN oN _ w=A vog
phes o.Ez_oﬁEwu... ~symeu aleuren (o sdiy,
p poupbe raAyE ey .

BHJII IHAATAD
SEdAL DNMIXIDEAS 0L VIEEL
) ITEVIIHOOY J0 XNVAMAE-—Ie
fd 40 @ I¥YJIHAY OL ¥V XIaNZdAV

. (BG6T 'Tz LTOr “GLeBE Ha
E PSpuew® 5% ‘g6l ‘GE "UEL 'gT6Y K 9]

BH¥'e

v e

< - Hn
ey -

F re
2q01d 10 'asva(aa pastatedus ‘ajosed
I'e 04 8301ATIOD £q predOposy (1)

TU38Q oAy
I¥UI WINL 31 392[01d UOHHNIISTOD
S0 pre-1easpeg e Ul payrinodion
1 L[uo Leur Ioqey 301400 £q ‘1681
1f I91y¢ paonpoad speRrajely (=)

Jeyem paonpoud 10140) LTRSS

o8

[566T ‘SZ “FnY ‘$uzFs T 08)

‘Sloernusd pye

-leyepay SHN-UO0U U SUOWACIE £30ey

~IBM Jo momniouy 3qy Juppieder vorap
-8001d UMD BT MOT[0) L¥UWI VHY v o)

‘[033uo0

O Sy Jo10eIU0D o] UDTOM JaA0 i l) ¢

JO§ 16308100 Y] WO WogeINqe anpun

ue aoeld Lemx ‘JojeXjeTUTHpY TOIRTAYT

ST JO JusmIpRf ayy u ‘yoqa pescaddy
81 RS JUBmsIInbay LAJUeLivma 0] )

‘TBacIdde e0TrAPE JOT

107eMBIURIPY UOISIAIQ 43 0 pojgrm

-qus aq [reqE wSUoISfAsr juInbesque

Pe EjUewsITnbal SJURLIBs. [V ()
‘pPedaacd
2q 301 ITeqe woptedorired eiepsg Jof
StqrATie Jou aowenajIyens Jo TUIeqy ‘oamy
“¥87 IO 10npoid woigonET0O IPrveds
' IO} 80 TIEYF SUOIsTA0ad Lymerresm (®)
3UIMor]oy 8 M a80meplod
3% O] DeNU0) NOROLNET0D (SHN)
Weedy LeMySty TeuopEN Uy SUOPsTA
~01d AqTeiTes spujony Aewy YHS 913,

e SRS UL L W 4T

‘$10BIIU00
Ple-1e1epay uo psasoadde aq 90T TIT4
ST¥lIagjem auren apen ardus o sTerd
1o pue sUoIysapioads Uy |0UBTISYFY (@)
‘SUOpeITElSUT adeurerp Ju fedL]
Snoirea Joy suopecyjoads 83 Ut Yy3aoy
198 2 18UN YOYEM BSAJRLIYIIE Tong
Jo e3d4&y poe Jaqumn agy (2) pue ‘eodid

(4118

1392 Jo 8ed4l sajyeiie)w Jo UOTIE8d)
<tosds emy (1) Surprefax sjuamiaxyubsl
YMHA 943 0] ¥328 ¥ Xpusddy (p)
“POYSTIqYIED 08
aopad 9eaMoT 8] WO paveq eq [[ia woped
-PEIed pre-ferepsd esed Iy Uy "sApex
-~rare agwsidadoe wres Jo edud jrun
Y7 YAT[QBIEa Je1] POSL 8l¥ sarnpadrerd
Suppprg esenrn Auppedromreduou aq (M
Way1 ) ‘peuTeINo 10U sY Teacrdde s o3
~“EDSTIIPY UOTSIAY(] OU] USUAy “ISade)
-uy ofqud ey up fufeq e JojerjEpIIIT
-PY HOWIAYT oYy £¢ Peaoxdde w1 I9j0Yd
oppede Yong wega ‘sjonpald pue 8IELI
a3 s[qejdansy J8Y0 axe eloyy ueuyMm
qonpoxd Jo [elalem Ofiosde B exnb
-3l Aeml Aouesy Leaysty I8 v (0)
*€1800 Uy I5VRIOUT AU Wy wolyediopn
-red PYE-TeIape] ¢ 30U [T14 aJout '#jeod
Ul as8aJAUY We U §[MEdX HoMuqmeque
qoug pue ‘Ijeliel[e 388M0| e4) §8 PIq
Jo X5PpIY [ufeesooud ay) Aq peyvudisep
joupad Jo0 Terrejeqr 63 103 jonpoxd Jo
Tenelew s[qejdesne JeRo W0y N4 e
-que 03 SauR{m L9qsde Leayfyy e)s3g
aq4 JT HIOM QU3 Wy woneledioouy oy
e1qede0oy PRJapu0D 87 %I Jonpord
JO {9LI€ B YO (I J0] BUCTIE0IFoeds
oY) 20JUelajel Lq epuUOHl 10 UTHUWGD
Jeyle Yeue joefod auy Ioy AXRFYJL 93
‘purgs eyy ARjvarrxolddy g 0 peqenx
-[ke oX2 HI0A JO {(F)WE3] pojelal ayl)
T0y weorzd paqedyopyue s PUB sSIRATenr
SupresurSue Jo ®ieBq Y3 Ta I[qeides
-oe Areubs pre Ajrenb ATojoujapies Jo
8q 01 Dafpu( exe s3onpold JO STELIAYEW
o[qEITeA® PE3T] pu¥ 308[0ad € Jo HIoam
30 We3] WY X0 Fjuswiesmber ayl [THINT
s qemy jonpord Jo ORWIe poUSMR
Jo peiustUgpads ‘repeyewr Lreqewdoxd
~-uou ‘pajuajedIon et Wwely 3JI0W SF81D
-md JoF SIqEIfeAw H] I8l WM (@)
‘sasodmd
tejuswIedys O] PEOI JO SUOO8E 1JOUS
AYBATEI8I U0 UTOTONIJEIOO J0 ad4y
BATIOUTISTP ® 10 J0 WOTB8EAT 0] pavn B
w231 Areietrdold Yo pajae)ed qouy (8)

. JO {B3E|X0 €U
=~12]78 3[N¥Ie Aenba 0T ¥y 10 ‘sap}
~Hio%y feandp] FumEXe WRM UOTERTO
-0IROUAY J0F [eIUesse 6] ey Arejarad
-0ad 10 pejuaqed qOne 9RRE XYL SO
-160 Aousfe LeMmMyS| vy oY, (%)

10 ‘Ewraqy paquagedun
siqeqroe L(7Enbe M4 Fuipply anped
-0 {3noI peuTeiqo Io peseqoand s
wmoyy Lrejelrdoad Jo peqwaged qong (1)

#8eTom ‘qoafoad €
10§ suopeniFirade pue sweyd a3 Uy YI0J

q98 Kqreopyoeds ssodoxd Io ‘UofeDl
~joads ‘relueyemr fiwietadold ao pejus
“ged £ue o £4Tefox 10 wmurasd LU X103
junemged a1 ‘AjoIfpal Je L[oany ‘aged
-omred 0T [TEYS SpuUn] [BIIPIY (B)
oy
-o9ipe Pupoid I UL TIV9ERY

"GE6T
‘pg YERY ‘QLFST A 09 998 'OTR'LES§ Jumoaye

. JEHno0p Jastes ® Jog [FZLON TVIHOLIOY

(15514
"z AMup "gesRe WA BY F9ST 'S AUIC “EBRNT WA
6b J® PepUSTITE £¥ 'BBET 'S ‘AON ‘F01ES WA 8%]

“TOI3085 B JO
FTowaInbal Y3 YA 2dweduIod ayus
~F2 D] PSP 20 AT spInpoold J081jH0D
pre-Texopej Pue 3je3y pIepwess (DY
TPIATEA
200 o8 WOIsTAoXd amW3 I posoduxy
8q4 PO J8Y) LV{ep PUL ‘Usping SAMeY)
~FJUTIPE ‘9800 ‘03 DajPAY] 40T quq ‘3uf |
-parous sx030%] avsizdosdde {18 AepEUoDd
M VAR oY) 'posuell eq (14 UOTIoas
g 3o (7)(0) ydwadered Ul peqriossp i
~ATER Y3 JOYIEUM BuuruLiejsp uf (L)
“JueunIod 0IqRd X0y STISIDEY TVaRasd
o1y ut ponsTgnd 3q £ew qeanbax ¥ YUK
U0 TOTIVE £,V MH.T DUY JSATEM IPLATON
<20 ¥ J0} 38enbal AUy Eanbal wodw o)f
-qnd o) 04 algejrese apel pre EMJLUA
Ty oq JITs Teeddw I0 383ubal e o evuods
~31 YMHH 91, “JSATEM o] Jo Jujgwess
o qIoddus 07 THOMEORYSHI pue 907
SPNOUT JF0 K $80TDOT B 0 [WINRP ¥ WOy
Teedd®e we pue JosTem J0) 4esnbax v (9)
~aop
-0¢ I0J JojeXSfuiwpy €Ut 01 ¥MENH
egs £q pos3TUIqNE aq Sew woyEal YMEE
8u0 WeY} AI0UWI X0 S3INEE] LUNQEHesT
Jo gesxaguy oyqnd- epabcKen’Egaled
-my YOTUM JIATEM ® I07 JEdUbex Vg
. _TeuTyR(EaTy
YBINOUpe PAIIPIEECD | THete 18oubal
643 W0 uomow aEpouM ‘(IOBIN[URIPY)
JOTeXETRIpY Avsadiy [elepad oun 03
9e1g 3yl Aq pareedde eq Aeur VMEAY
93 Aq 4seubal eqy JO TeMWep eyl (3)
VRSN IN a7l uo Sujpuadap ‘gyoq
JO STOTEUqOIoD XOY J0 ‘seore. ofqdesd
-093 offjoads U1 e1ompoad Jo s[eLIsy
Ul Uredad JoF 30 ‘rlodloxd o1xjoseds J0)
apewr a0 Leul SI9ATRM JOT §38anbaY (8)
‘3sanbag oy Uu Aqurowygne reAoxd
-du 249q T(IM VAHAY UL "1e3nbal oy
Uc UOHO® pue AMapaal radord JO oWy
AOT® 03 JapPIO Ul JoAjes 5} 0] pead
ayy Jo JouweApw Ul AUSOHIUS PN
-que 20 26Ny 18anhar w7 “ranenorTrrnyy



