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U Bepariment 400 Seventh 51, §.W.

of Fansporiaion Washingtan, D.C. 20899
February 8, 2002

Federal Highway -

Administration
Refer to: HSA-10/WZ-108

Mr, Dave Geste

TrafFix Devices, Inc.

220 Caile Pintorgsco

San Clemonte, CA 82672

Dear Mr, Gertz:

Thark you for your letler of January 9, 2002, requesting Federal Highway Administration
(FHWA) acceptance of your company’s portablc sign stands and baricades as crashworthy
traffic control devices for use in work zones on the National Highway System (NHS).
Accompanying your letter 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 that
accornpanied your July 9, 2001, letter (as you requested af the time we lirnited our review to the
Little Buster stand, the subjoct 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
Highway Features.”

introduction

The FHWA guidance on crash testing of work zone waffic control devices is confained in two
memoranda. The first, dated July 28, 1997, dtled “INFORMATION: Identifying Acceptable
Highway Safety Features,” established four categories of work zone devices: Category 1 devices
were those lightweight devices which could be self-certified by the vendor, Category I devices
were other lightweight devices which needed individual crash testing, Category I deviges wore
barriers and other fixed or massive devices also needing crash testing, and Category 1V devices
were tatlor mounted Hghted signs, amow panels, etc. The second guidance memorandum was
issued on August 28, 1998, and is titled “INFORMATION: Crash Tested Work Zone Traflic
Conirol Devices.” This later memorandwm Hsts devices that are acceptable under Categories 1,
11, and L

A iief deseription of the devices in the two letters follows:
July 9, 2001
Test 1. 8ign Stand. Rubber Pole Base with 30 pound ballast, 36 x 36 inch aluminum sign,

and Jight. The verlicsl mastof this stand was 2 x 2 inch square 16 gage steel tubing, 66 nches
long. The aluminum signs were supporied 18 inches above the ground,



Component | Material Height to top | Width Thickness Weight
Base Rubber 1/a 16x 18in 2 inches 30 pounds
Mast Steel 66 in long 2 inches 16 gage 9 pounds
Sign 0.080 Al 69 iuches 36x 36in 0,080 in 9 pounds
Light Empeo 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 {his
stand is telescoping squave sluminum tubes. The aluminum sign is mounted 66 inches above the

ground, :
Component | Material Height to top | Width Thickncss Weight
Tegs Aluminum n/a 1.254in 0.100.in 3 pounds ea.
Outor Mast Aluminum nla 1.501n 0.100 in 3 pounds
Inner Mast Aluminum wa 1.25in 0.10C in 3 pounds
Sign Aluminuwm 133 inches A% x 48 in G.080 16 pounds
J.ight none n/a n/a n/a n/a

S—

Test 3, Alominum Buster Sign Stand with 48 x 48 inch aluminim sign bolted to inner mast
and Plastic Flag Hlolder. The vertical mast of this stand is 1.50 inch squave alominum with
0,100 wall, and 1.25 inch square PVC tubing with 0,250 inch wall. The 0.08C inch thick
aluminum sign weighed 16 pounds and_was mounted at a height of 18 inches above the gronnd.

Component | Matenial Heightto top | Width Thickness Weight

Legs Aluminum Wa 125 in 0.100in 2 pounds ea
Culer Mast Alumiman na 1.501n 0.100 in 3 pounds
Inner Mast PV n/a 1.251n 0.25 in 5 pounds
Sign Alginum 86 inches A8 x 48 in 0.080 in 16 pounds
Light {flag bracket] n/a n/a wa na

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

above ground. This device was accepted in FEIWA Acceptance Letter WZ-81.




Test 5. Rubber Base Sign Stand with Pinved fnner Mast, 48 x 48 inch aluminum sign and
B-Light, The vertical mast of this stand was 1,75 x 1.75 mch square 16 gage stecl tubing, 72
inches long. The 0.080 inch aluminum signs weighad 16 pounds and was supported 12 inches
above the ground. The Type B warning light weighed 4.5 pounds and was attached 1o the top of
the mast vsing an Binco plastic flag bracket.

Component | Material Height to top | Width Thickness | Weight

Base Rubber /a 17x27in 2in 40 pounds

Mast Steet 72 in 1.78%x 175 in 16 gage 9 pounds

Sign Aluminum 80 in 48 x 48 0.080in 16 pounds

Light Type B /a n/a n/a nfa
Janwary 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 squaze steet 12 gage wbe, The 0.080
inch thick aluminuim sign weighed 16 pounds and was mounted af aheight of 18 inches abovo
the pround,

Component | Material Height to top | Width Thickness Weight
Buse Steel 16 inches 2.5 inchos 0.250 wall 30 pounds
Mast Steel 6 inches 1.2 inches 16 ga 7 pounds
' Sign Aluminum 85 inches 48 x 48 in 0.080 16 pounds
Light [flag bracket] wa n/a n/a v/a

Test 2. Type 3 Plastic Barricade with Plastic Posts and Pinned Rubber Bases, carrying a
48 x 48 inch giamond 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 Polycthelene, also tested previonsly. They were attached to the vertical posts vsing
grade two 174 inch bolts. This barricade carried a lightweight corrugated plastic diamond sign
mounted 12 inches above the pavement. 1 was attached to the rails with grade two 1/4 inch
bolls.

Component Material Heightto top | Width Thickness | Weight
Base Rubber na 17x 271 2in 40 pounds
Vertical posts | X section Plastic 72 in L7%in 1.75in

[Horiz, Pancls | Bxtrnded Plastic 60n gx 8 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 stecl 12 gage
twhe, The 0.080 inch thick aluminum sign weighed 16 pounds and was mounted at a height of
16 inches above the ground,

"Component | Material Height to top | Width Thickness Weight
Base Stecl 13 inches 1.0 inch 148 inch 19 pounds
Mast Stecl 84 in 12x1.2in 16 gage 7 pounds

 Sign Aluminum 84 in 48 x 48 0.080 16 pounds
Light [flag bracket] n/a na wa n/a

Test 4, Type 11 Plastic panel Barricade with Steel Post uprights and Lights, tosted 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 36 inches long by 8.5 inches wide and 3/4 nch thick corrngated

plastic. The lights were Emipeo lights weighing 4.5 pounds mounted on the vertical uprights.
Component Material Heighttotop | Width Thickness | Weight
Basc Rubber na 17x27in VAT 40 pounds
Vertical posts Steel 72 1in L75x1.75in | 10 gage 9 pounds
Horiz, Panels | Comrug, Plastic 72 in Sftx8in 3/4in 6 pound ea
Light [Empco Light] 90 inches n/a n/a 4.5 pounds

Testing

Fuil-scale automobile testing was conducted on your company’s devices. Two stand-alone
examples of the devico were tested In tandem, onc head-on and the next placed six meters
downstream tumed at 90 degrees, as called for in owr guidance memoranda, The complete
device as tested 18 shown in Baclosure 1. The crash testing Is suinmarized in the table below:

Test # (6/9/2001 lctier) Test 1 Test 2 Tost 3 Test 5

Test Article Sign Stand Big Buster Al Buster | Rubber Base
Vehicle Inertial Mass 809 kg 904 kg 504 kg 8835 kg
Impact Speed, Head-on 101,43 knvh | 10042 ken/h | 10040 kmvh | 10133 kavh
Impact Speod, 90 Deg. 9981 km/h | 9905 km/h | 99.80km/h | 9749 km/h
Veloeity Changs 0.45 m/s 0.38 m/fs 0.6.2m/s 1.04 km/h
Vehicle crush Moderate None Minor Moderatc |
Occupant Compart. Intrusion None None Nene None
Windshield Damage Major Moderate None None
Overall Assessment Marginal Pass L Pass Pass




Windshield damage in Test 1 was primarily due to the {lat impact of the warning light. A small
but dense area of cracking was surrounded by more moderated spider web ceacking. A driver
should be able to see arcund the opaque arca.

Windshield damage in Test 2 was duc o the impact of the sign’s mast contacting the roof line,
Moderate ¢racking radisied from this impact point.

Test # (1-8-02 letter) Test 1 Test 2 Test 3 Test 4
Test Article Little Buster | Type [lIPlastic | Econo Buster | Type III Steel
Sign Stand Leg Barricade Sign Stand Leg Barricade
Vehicle Mass 873ke 886 kg 873 kg 886 kg
Tmpact Speed 59.52 km/h 98.76 km/ly 100.0 km/hr 99.92 km/hr
Head-on '
Impact Speed 97,92 km/h 97.39 kw/h 57.84 km/h 97.47 knfly
S0 Dcg,
Velocity Change 0.44 m/s 0.38 mi/s .60 nv/s 0.68 m/s
Vehiclo crush Minor Minar Miuor Minor
Occupant Compart. None None None Nene
Intrusion
Windshield Broken, Broken, Broken, Broken,
Damage shattered shattered shattered shattered
Overall Assessment Marginal Marginal Marginal Marginal

Windshicld damage in Tests | 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 bat did not
significantly impair the driver's ability to see. Deflection of the glass was belween two and three
inches. Therefore, this device will be considercd marginally acceptable.

Test 2 was of a plastic framed Type I barricade. The vertical supports of this baricade
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
tigid horizontal pancls to spcar the vehicle is higher. It is critical, therefore, that this design use
flexible, Hghtweight horizontal rails as tested. The corriigated plastic sign panel mounted on the
harricade is acceptable for use as tested,

Windshicld damage in Test 4 also resulted from the flat impact of the sign panel mounted to the
harricade. The light gage steel vertical supports crumpled upon impact. The performance of
these 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 square
steel tubes used in the generig Typo U bamicade desigas distributed by the FHWA in our lettor
WZ-85. Even though the results of this tost were acceptable, FHWA discourages the use of rigid
aluminum or plywood sign pancls centered on Type Tl 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

teated devices is summarized hicre,

July 9, 200}

Test 1. Sign Stand. Rubber Pole Base with 30 pound
hullast, 36 x 36 inch aluminum sign, and Kght,

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 1226 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 alunsinum sign and B-Light.

Jamuary 9, 2001

Test 1. Litile Buster Sign Stand with 48 x 48 inck
aluminum sign with Stip-over Tube Mast,

Test 2, Type 11 Plastic Barricade with Plastic Posts
and Pinned Rubber Bases, carrying a 48 x 48 inch
diamond sign.

Test 3. Fcono Buster Sign Stand with 48 x 48 inch
atuminum sign with Slip-ever Outer Tube Mast.

Tube 4. Type [ Plastic panel Barvicade with Steel
Post uprights and Lights, tested with 48 x 48 inch
aluminum sign,

Acceptable, but marginal

Acceptabie

Acteplable

Acceplable

Acceptable

Acceptable, but marginal

Accepiable, but marginal

Acceptable, but margival

Acceptable with lightweight plastic sign panel



The results of the tesling are compared to the FHWA requirements gbove. The devices described
above and shown in the enclosed drawiags for reference are accepiable as noted for use on the
NIIS under the range of conditions tested, when proposed by a State,

»  Quracceptance 1§ limited to the crashworthiness charactenistics of the devices and does not
caver their structaral features, nor conformity with the Manuat on Uniform Traffic Control
Devices.

» Any changes that may adversely influence the crashworthiness of the device will require »
now acceptance letter. ,

» Should the THWA discover that the qualification tosting was flawed, that in-service
performange reveals unacceptable safety problems, or that the dovice being marketed is
significantly different {rom the version that was crash tested, it reserves the right to modify or
revoke 1ls ageoptance,

o You will be expected to supply potential users with sufficient information on design and .
installation requirements to cnsure 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 thay will meet the crashworthiness requirements of FHWA and NCHRP Repeort 350,

» To prevent misunderstanding by others, this letter of acceptance, designated as number
WZ-108 shatl not be reproduced except it full. This letter, and the lest documeniation upon
which this leiter is based, is public information, All such letters and documentation may be
reviewed 4t our office npon request,

» The may include patented components and if so are considered "proprietary.” The use of
proprictary work zont traffic control devices in Federal-aid projects is generally of a
temporacy nature. They are selected by the contractor for use as needed and removed upon
completion of the project, Under such conditions they can be presumed to meet roquirement
"a" given below for the use of proprietary products on Federal-aid projects. On the other
hand, i proprictary devices are specified for use on Federal-uid projects, except exempt, non-
NHS projects, they: (a) must be supplied through competitive bidding with equaily snitable
unpatented items; (b) the highway agency must certify that they are essential for
synchronization with cxisting highway faciities or that no equally suitable alternative exists
or; (c) they must be used for research or for a distinctive {ype of construction on relatively
short sections of road for experimental purposes, Our regulations concoerning proprietary
products are contained in Title 23, Code of Federal Regulations, Section 635.411, a copy of
which is enclosed.

Sincevely yours,

SAchle T M i

“ Michael L. Halladay
Acling Program Manager, Safety

7
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. Figure 1. ~ Rubber Pole Base with 40 ib. Ballast, Thirty-six Inch by Thirty-six inch

Alumminum 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-gight Inch by Forty-gight Inch
Aluminum Sign Bolied to Inner Mast and Plastic Flag Holder; Sign Height Eighteen
Inches Above Ground,

B-3 KARR1043-02



B HEX/ THREAD
) INSISE S@. TUBE
- //
i 74
\ > ¢
SEE RE‘AR r ’}’@'/ \
4 AN

\

B2 HOLE =
3/8" HOLE

384 HOLE

" SO TUBE |

Sfie" WOLE
—l

o

Figure 4. - Little Buster Sign Stand with Full Length Inner Mast and TrafFix Fiag Holder;
Sign Height Eighteen inches Above Ground.
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Figure 1. — Litlle Buster Sign Stand with Forly-sight inch by Forty-eight Inch Aluminum
Bign with Slip-over Tube Mast; Sign Height Eighteen Inches Above Ground.
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Figure 2. — Type 3 Plaslic Barricade with Plastic Posts and Pinned Rubber Bases,
Forty-eight Inch by Forty-eight inch Corrugated Plastic 8ign; Sign Height Twelve inches
Above Ground.
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Figure 3, — Econo Buster Sign Stand with Forty-elght Inch by Forty-eight inch Aluminum
Sign with Slip-over Outer Tube Mast; Sign Height Sixteen Inches Above Ground.
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Figure 4. ~ Type 3 Plastic Barricade with Steet Post Uprights with Lights, Forty-eight
inch by Forty-eight Inch Aluminum Sign; Bign Height Twelve inches Above Ground,

B-4 KAR21043-03



8 PARIRIOTONL §]1 SPANOZ UTIRISGTI Jo

86T

PRI SEEMISTIE

I0THPO0S B4 19 @IUEHY 09 S2I0PR0DAd  BRRIUN C0BST B YN ‘Bl YL
are A07109 BT UETHIPISG PU ERu{wpmS e >

VUBLHSTITSUL aT81RISYYT aqEsatd L2%

weodang  TOTORob

seUlioping solnieunp
Sjojseiu—3 podang

ﬁa_.ﬁuﬁ_mikgggmigsggob%%%w_ﬁ%ﬁ?%%b

EBtey O IGO0 B R X0 Sepanbe Jo} i m
T 0 Pl P quany @ By b pae £ Sepon LR Py Eﬁg,sﬁ;muiaﬁﬂaia
qhenﬁmwwunﬁxﬁﬁu_amﬁ "W T ) s &z:&%ﬁ&ﬁ.gﬁﬁ u-&ﬁ Al st s melyin
“SHACHE
annlar ege SRR %&
e 6 ad £ R R el PRI LIEI SNSRI DR U
ﬂ%ﬂ&; £ X atur uboipen posde
- FERR g !
YRALE B8 RS [ PRI S | e § s o S KTt d o apuna Usuimisg h;.ﬁm
e e . ,e... mmﬁwi T et ] e T BT SRR e
CP SR Pres——" p— - [ R PR "
w poecd P PR O e | st g X1 -WERLL ORDERc e
Sttt Aing | e ospearias et 3¢ e Bl 0 S e
SEMT
L upirTydihy mﬁ %_in_avmeanh&ﬁ e - — o
B LYY PRI SN e &2_5 e
{9080 “§% “Buy ‘sirv W &)
BEAYY TRRAIOD . 100 bre

A 80 J IHVIELG 0r Y XIgNEdSY

IRBET T £0D “ULauE W

¥ PRpTUTe By 'Sggl ‘Gb wu 'gedl I 1)
B

it

by

i 4

i

e .........I o

: : 1
=Y ;
n

i1}

LY

2]

o 10 ‘ssesrea pamasadns _mmaﬁww
Pe o 290Talio0 ¢ Ioonpoly (1)
IUREY esvly
e gons 31 ooford dopumigstes
S pre-teaspes v owur PalEIngIoD
1 AT Ul 1o9e] 0Taunn £9 ‘T8BY
W I8ye pacuperd ETERIOTER (%)

BT PEnPOId IDANOD  LTPHEHE

313

~Opay SHN-BOU H} SRoyREscrd Sitmex

“BM 10 UnhEpouT g FuypavSsx vaxap
~0D0Id GRS ST BOTIOS LU VHE ¥ {5

IO OS

O STy ZOUTRN0D V) UOREM JHA0 WiHey]

407 0300 O UG TORESHYe enpun

T8 anerd Aem ojemeIuiHpy ToIREANE

BYY 26 Suswiipef auy U1 "yoma. pescaddy
B (IR JusEeIIahel L3vesies 0N ()

“TBACIGRS GOWRADY XoY

IOTEMETINY UCTITATEE #4304 PRI

NS Sq  [IEYY  VUOINIASE susnbesque

P Soewesmbo] SJCeSIns vy (@
PIRADD
o4 %0u fpequ uorediopred terspog aop
BTGNS JOI ADUWBRALUTeRE IO waFvy] -9an)
A7 o nompoxd  TopRonIiRcs ofrsedn
® #0p 3¢ TIvUE motsaoad Sqwerses (6
‘BUrMOTIey el YalM FOTERION
¥ U] #ORSU0D TOROMMTOS (HEND
wWhisdy femysgy penopeN oy EWOIELL
~0xd Aytrerres epuenl STw YHE sqL

M HUesegm  STPEEs

SEOBIUO0
PIB-Tepeg No paacside sg gen E3EdTY
RI9IIBYEdl SUBE SpwIy PLdue £y soed
Ue pre spomnesyoeds oy eouBIRINY {0}

"SHOERITRIS] a¥eureap Jo vedsy
FRALMes 0¥ smopyeayloady gy oy EoF {3 4
I9E DG 480U HOVGM RBANVIIRYIY ok
Jo eaddy pire IpYENT oYY () Pire "podld

413

aizapud Jo peddy FApTOINSTY 10 HOTEMT
«toady sy {) Fvpredor squamiagynbax
VAHET 953 o) wes ¥ Ipnsddy o)
“PRIFETIqUGER OF
anprl qoaMor oY) WO pansy sy 1o Tomed
~pred PYY-TRRIDa eved ¥R UY bAmeR
«Jagre spywadovor mowe o SULEE 3R
OU YRGEss U] DUSD oXw sampaanyd
Berppig esefon Aunedionreduot s (s
Ay 93 PeTEILN JOU ST reaniddy w0y
S HIDY UOTSIALY WX UHIAM QIR
<oy ofpud oy o Bujeq e J0junETUIA
~PY HOWIAYT §1 AQ POALISEY €f S010Us
olrpmeds Yo MaNs 'eI0BR0OIE DUY RIS
~SPEIT G1ERIRLNY JAEIC AT GIOTT TRUA
sompiad o pemsydnr offjbady € saTeb
~31 SEU SOUeSy LeAUuRrg 95%I9 v ()
1800 NI SFEAIOUT ST U woTyRdtay
~IRd PYS-TRIRDON & JOU {14 S0 'eeeo
Bl OSBAINTT TE WY SNENd BORMVEGNe
tpnE DY "PGEINISLIE 18SMO] VI3 8% PN
Io JODPYYE ToZsssoans oy L pegwudaln
gonpoll oo MESSEAr 9% 16 3unoosd Jo
TRTIAL BT $1qegdanny SN0 TI0U QT EE
-Hhe 03 SAuNIa ADuaNe LunAcgETE 039
SUE 37 WIoa e Ul TorTodiodny Toy
arpepiatoe DRESpERIGD B Y9G tonpoyd
S0 I QONE T0Es T0F RUOTpRr s
BEY w0usimer Lq PPRIDNL 30 TpAyECD
J9gye feey joeioxd S 07 BAOd o
‘purgE owy - LpnwniRoaddy oq 0f peswn
~ERE OFE Fpros Jo (H0C63T polETal Ay
07 wantzd pagediopmoe oy POB SRATENY
Bopesuriue Jo sweg 9y o eigedso
<yg Kppenbe pus Lenk Shogrsgepes Jo
2Q o3 psdpnf ere ggonpoad J0 ITELRINA
BIGETIVA® owal: Dav soefoad € Jo ron
30 @ey) W 1o equsttaxinber &l TTOL
1l eWy jouposd 10 ooy pouvuy
Io paysppess Teeyenx Aregendoad
+10T ‘pejuered 1ol Suo S} BILT ST
-l 0 efqEriese Bf xRy WM (I
‘watomandg
rervmuneding Xoy PROs 0 STOROBR 4IOHE
LPAPTIOY WO HOQODIENOY JO  adsy
PATFOUTIHETD B 207 I0 1IDYUERAY JOT paEn P
sy Aresepaiold Xo pajusyed youw ()

N 20 Tiqexe ojel
~-Teliw siaegine Lende ou jway do I8y
~HiO¥y SenIn FOnEINe UIES UORE
~QIPRAR 03 jergueves 87 Weyy Armmgarad
03l 40 peinaeded Gone 4¥TL SOTIS RSTY
-180 AouaFe AuaiEiy sywe 8NY ()

9 ey pauogedmn
sTqeyTee Eyends wyih SOpply Rayped
~UHely GINOING PeUTSiqe JO perennind &
g7 Areyeradond 1o pejresed wong (D

e nafod g
10y suarrearseeds pue swepd owg ty odng

qes  Apeoipoede sssvoad AR CHORENE
~oads IFASYTEM Stearsiord I0 poyus
e £9m TG L9Tedok 10 wnymEaRl L0 163
stpmnsed w1 *AROSIPUT Jo SR0anp Teged
~popaud Jou Yreqe fpmyy [RWPSY {9
oy
Sejas oRpoId o pemeepy TIYGeed

uh8y
PR CQESTE W4 DR 99 BIboest Fmmoanye

, HREMTOP JasTEs W JIRg SELON TYIRONKTE

(£851
"I ATep Gpeg € BE HEAL ‘g AU TEREL A
b 9% PeyURUTE FE "BRRL 6% “ACN WS WA &%

‘TO|mORY Y 30
HeniaTpnbar sy w3t eomediIod ayus
~F2 07 PUn 20 SElT sommpesont oviIes
Pre-THINpeY PUY GIe}f PIEPWRSE (B
poATRM
o eJea WoIsTAoxd aug ¥ pesoduay
af PIROM. BT LET9P PG "USLING GAMRX]
~FJUTIYE ‘gRe0 "03 PRYTUIT] 40T ang ‘Buy
~pufong RIogeEl eyeridordde iTe ABPEEOD
s YAHS 073 "PoqIeXE o JIM SO
T3 ¥ (T0) gikwadeed Oy poyLosey wis
~ATEA O] JOTIAUM Puprioniaiep ay ()
“puenrton SITqRd XOF EHISTEEE TV EEERE
aug. uy pageyaRd sgq Ava 1eanbay € Yong
0 UOTINE SV AHH PTR J0ATRM oDIMUAR
-F ¥ 20y gEanhal Auy eenhos wodn vyt
«gad 0 DY SlHETIvAY PRI e HUIALN
T o TIEA [eadde 3o Jesnbis v ¢ 3vtods
~S3 VA WY, ‘awares aqy o Bugoerd
U3 0ddns of uHoIElPIEsal pue mov
PPROUY GERUR 4ROTHRT ¥ 30 POTORD W wag
Teedde v pire Jeares o3 fsonhal v (8}
~D¥ I0¥ JRPRNERNUIPY 893 G} YWAMHENH
o3 AQ PRPITURGNE 9 AUIR oINS WMELN
suD wely IS A0 sonER] FYTigEtreny
a0 gsexejuy nHANd- SPAROMYIL EEAISA
0 HOMIM JesTma 8 J07 JE9Eben’ vHES
: Ly Pt
SO LT PRISHINUS G Fegs 3R0nhar
W B0 O0TG0W ARDUM C(I0TEMNTITIEY]
dopRnEieiipy Sesdng vasked ous 0%
ayeg auy Ag paresddy sq SNIT VAAMAH
o Ay jEenhel eun IO TEWESD SRl (B
HESTIEIEIIILTY H1 o Surpaadap 'gaoq
10 SEOIELIGUROD INY IO Resre. olyders
~08% opoeds U1 eponpold Jo sTeey
~vEr grenel 107 30 ‘egheloxd oiyneds Jo3
SPUI Grf AeT SAten 1oy syesnbayy {8y
~swonbad oug oo ALienswe reanad
-9 DAY TEIM WHEAY OuF "3sonbal ey
UG HOOw POV A0[asT 2edpad 307 s
MOTIE 07 JODIO I} J0AEM DI Jof PRI
i jo soweape W] SQUOTHTEDE PRt
48 20 ARHE A1%anhRT W e mareornay



