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BETTER BY DESIGN

NEW FLYER

CITY AND COUNTY OF SAN FRANCISCO
San Francisco Municipal Transportation Agency
Request for Proposals
THE PROCUREMENT OF
30-Foot, 40-FOOT AND 60-FOOT LOW FLOOR
DIESEL HYBRID COACHES

Proposal
Section

Bid Submission Requirements

Technical Specification

L Exceptions

Iltems 13A through 13E as indicated below in Section 13

Please refer to the attached clarifications and exceptions.




1 28ed

SIESA U JO ponsa SIESA | S[EMUER 5,J0IEISa0)
© 10} paUIBJUELU BJ8 S[eNUB SNg Jaulo ||e ‘sieak Z| Jjo pouad e sieah z| |enuepy shed | 8198l
10} s|enuepy sped sng o} sajepdn saijddns JeA|4 maN “s|jenuew sieak z| |enuep soueuajuiepy| - selepdn
paysignd sayddns Jusuodwos W30 jou ‘Aluo sienuew S9Y2E02 9y} JO lenuepy
sng paysiqnd JeA|4 maN o} salepdn salddns JeA|4 meN| Soueldadoe Jo Sjep ay) Jaye o)ep-0)-dn uelUIBp| [EJIUYDSE]| suonedlgnd Z'6 96 G
STETIO]
‘oju) palinbal ay) YIim ¥ 1INLS ISISSE [|IM S20IAIBS [BIUYS ] 40d PUE QyD0INy Ul WajsAs Juauodwoogns
12414 mapN ‘Juapiooe Jofew 0) anp pasinbal s uolewIojUl 1810 pue WajsAs |eoloale Jofew ‘epiysa|  sbBumelq
J1 "uonewuou) Asejaudoid se pasapisuod ale ay] sbuimesp auy} Jo aunjonls awely ‘sbumelp spdIyan ey jo| Biusesulbul
BunaauiBua asay) Jo saidoo apiaoid jou ssop Jak|4 mapn| s81dod djuosa8s|e ||B epiaoid ||BYsS JOJOBRJUOD BYL | JO Aiddng| suoneoand z'6 96 4
o 13

adA1-Aj10 ||eIsul leys ‘9suadxa s)l Je ‘Jojoenuo)
‘00S19UBI4 UES JO AUNOD/AND 3Y) UIUlm

10 Ay10€) S3UBUSIUIEW V1 WS B 1B [BALLE UOdN
‘pa|ielsul o4 |[eys sau) adAi-Aemuybly ‘v 1INAS

0} AJlj1oB} $,J010BIUOD) Y} WOJ) PEMO) BIE
S8YDE0D By} JI ‘Os|y ‘uolpadsul Joj uonejuasald
0} Joud (spisdo} pue ‘spisiapun ‘Jouajul
'101J9]x8) paues|2 AN} pue |3n} JO YUE} ||n} B Ulm
UOBOD YOES JBAIISP |[BYS J0J0BIU0D) ‘AIBAIBP JO
"SS[XE JO |eAOLWRI B} pauinbai jou op| jujod ay) 1e [eAlLE Jajje J0}0B1U0D Byl Aq pajdnod

sainpaooid Bumo) ‘1anamoy Bumo) Ag sesng JaAljap 1ou pjnom -31 pue Bumoy ay) Buunp paaowsal aq ||eys
M SE 9|XE BU) SAOLUSI JOU PINOM 3M ey} SaljUe 2 JaA|d meN S}EYS 3[Xe Jeal 8y} ‘pamo) ale Seyoeod ay} j||  seuaAlleq (1 swnjoA) L9 el ot €
DUIUTET] Peyos0s SqT 18I0

0} Aoeded s,y | WHS JuaLn2 uo paseq uois|dwoo ioj shep
00/ Jeau aye) ued Bujuiel ] Jey) 19e} ay) 0} enp si SIY| “4oeq
PIOY %01 @Y} Jo Juswhed ||nj o) paxul| 2|qelanlep e se Buiuien ‘sjuswAed
Jo uone|dwod Bupeuiws uo paseq s| [esodoid s,194|4 maN juswAhed ssalboid ssaiboid 9 A

‘sjuswAied

‘g|npayos Auaaljep
pasodoud ayj Joj [esodoud Ino Jo g-g Uoi0aS 0} 19ja) aseadld

‘fianljep pauajaid sy} jo pasueape

Ul YLNAS O} JoAIIRp S2SNQ SABY PINOM Jey) Sjuswsoueyua
s|qissod 10} ainpayas AlaAlep pasodoid ay) pessnosip

0} Buijim si 1944 MBN “|apow sng mau e Bupen|eas jo ysu

ay) Buionpai uoneinBiyuoo As)jol] B Ul [SpoWw palenoile awWwes
aU) 9ABY OS[E BABY pjNOM 8m pUB Y1 NS ul uonesado snq
0F3AX UB 9ARY 3M JBY) JOB) BY) O} Bnp paonpal Ajjedliselp aq
ues snq adA1ojoid ay) JO UOEN|EAD BY] 1eY) Sanaljeq Jah|{ meN
“V.LWLS 1e Aloedeo yusiuno o) |enba ale sajel uononpoid pue
d4¥ ayp jo sjuawalinbal uoenieas adAjojoid sy) o) payul| aie
Anua auj| snq jojid ay) Jaye sauocisajiw ||y “snq adAjojoid ay) jo
Aijua sul| 0] pJemy Jo 820N WOJ) S)Bam (g Joj pajunodde saey a|npayos
am jey) 2j0u asea|d ‘Alanjep pausjaid ay) yum s|qissod se —G91- Aanileg 1
jueldwon se si jeyl 8Npayss Asalep & Buniwans si 1ad|4 meN (palewnsa) yoreo) adAjojoid Jo |eacsddy (9|  palayold| -EL/L# WNpuappy|g L

. .o,uco..n.,—ozm:o_«uu:_um.nm sy | uonoes abed Sstiipnion awu_.”“

..w_.._o_y.lm-uc_,._m_m mnm m.:ozm_._;mu;ac_io__ﬁ
ay) Jo uondaoxa ay) YIm SASNQ 100J-09 PUB J00J-0F ‘J00J-0E 10} Suoneoydads Juawainooid sy} o} Juel|dwod si Jak|4 maN E m > I- u >> m z
S3IHOVOD didgAH 13S31d
H0014 MO 1004-09 ANV LOO4-0F 100d-0€
40 LNIWIHUNDO0¥d FHL




7 @3ed

‘s|enuepy 92IAI8g Sng 8y} UIulIm Jou pue

Japuig onse|d ajoy ¢ Apinis sjejedas e ul papn|oul pue Jewoy,
Z1X1 | uaiuaauo e uj indino ||e aJe sweibelp pue sonewsayos
wayshs Buiood ‘OVAH ‘O71d ‘lnespAH Uy ‘[eou1oa|3 sng

‘ajqejieae apew se pajjddns pue paseyaind aq Ajuo uea

pue 8|qeziWoisna Jou ale (918 DYAH ‘uolssiwsuel] ‘suibu3)
sjewuoy [enuew sa)jddns Jusuodwos WO ‘Jersmoy Aj@sojo
uoleo0ads asaY) SMO||0) JBULIO) [enuep sng J18A|4 MeN

:Buimo||o} By winwiuiw e se Buipnjaul ‘yoeod ey}
10 sued ||e Jo souBURjUIEW dlpouad pue aunnol
Joj pauinbai ejep 212|dwod ay) ulejuod jjeys
s|enuew aoueualUlely siseydwa o) paylew
Aleajo aq os|e ||eys a[olyaA ay) Jo uonesado sjes
2y} 0 [EONILD S| ¥SE)} By} Jo douewlopad Jadoid
aly) a1oym SBINPad0Id ‘parjoaul Jabuep |enualod
0 |2A8| 3y 0} ejeudoidde joquiAs Bujuiem

Alojes |eucneuajul ay) yIim Uonejuawndop

3y} ul pajou Ales|d aq ||eys ueloiuyos) Jiedas

oy} 10} sanssi Alajes pue yjjeay [enuajod aAjoaul
Yolym sainpaooid |NeyJaA0 JO aduBUSUIBW
pazi|ejoads pue pJepuels ||y ‘sjenuew

2y} uo suibaq sJom aio0jaq v1INdS Ag paroidde
2q |leys uoneziueblo [Bnueyy "SaLWN|OA Jojpue
siaydey? Jo sauas snonbnuoo ‘paxspul Ajjeoibo)
B U| Paulejuod aJe YIeod ayj Jo swayshsqns (e
1eyl os pajesBalul 3q [|BYsS S|ENUBW aduBUJUIB

Jewio4
|enuepy

sjenuepy
oueuUIRK
L'2'6

86"

L6

‘a|qejrene apew se pajiddns pue paseyaind aq Ajuo ued

PUE 3|qBZIWO}SND JoU 8Je (2} DYAH ‘uoissiwsuel] ‘auibul)
sjewloy [enuew Ja)ddns jusucdwod W3O ‘1eramoy Ajaso|d
uopesyloads asay) SMO||0) JEWIO) [ENUBK SN JaK|{ MaN

o)a**Japulq Buu-¢ piepuels

e ul 8sn 10} @|geNns 2Nk e yim apow yesuod

ui (.11 Aq ,5°8) ezIs 18N3| 'S'N PJEPUEIS 94 |[BYS
sjenuew syed pue asueusjulew pajuud (e 1o}
dnjes abed ynegep sy ‘Jojuow J3ndwod Juasnd
e uo Ajl|Iqepeal 1saq Joy pajelsual aq |eys

LLIOJ D1UO}I3@ U] S}USLINJOP SJUBUSUIBL ||y

jewlo4
|enuep

suofeadland g'6

L6

JEWloy 8|l ,paINd8sUN,

Ue Ul 2|gejieAe jou ale sjenuew Jajddns jusuodwoa

W30 "wJoy Wwawsaaibe JybuAdod pajwi e subis V1NAS

Jaye Ajunoas noynm panddns aq ued sjenuepy sng paysliand
184 manN "pajosjoud ybuAdoo ase paiddns sajy jje 1ey) sjou o)
juepodu s1)| Jewo) ajl 40d S9OPY =9 |IM SIYI SBSED JS0W U
-ja11ddns Jusuodwod W30 Yyoes Aq ajgejieae spew se palddns
2q |jim sjenuew Jaijddns Jusuodwoo W3O “Jewloy [elbip

0]9"""19BUOD

S|y} jo ped se Jojoenucy syl Aq 1o} pspiacid
Ajjeoioads Apealje jou s} uojonpoidal 91uol)o8|9
Yons alaym 'sasn [BUISIUI UMO S} IO} uiBiay
PBUONUSLU UCHEWLIOJUI YaNS || Jo uononpoidal
ojuoljoa|a 0} spybu ay) sensssal v 1N4S "sa|npow
Jabeueyy Juswnoo( Jospue Jabeueyy abew
asemyos saibojouyosa] My3dS 1S9l 8y} Ul

8sn J18y) SMo||e Jeu) jewo) e ul papiaocid aq
sjeusjew ||e ‘uonippe u| "JaAe|d BIPayy SMOPUIAA
PUE 32130 YOSOIDIW SE YINs 81em}jos eipainw
pue 20140 oiseq ‘wapow Buisn ajgemain

aq [[eys UCIEJUSLUNIOP IUJIIB[8 YoNs ||y
Jewuoy eibip ul papiaoid aq |jleys sjenuew sped
pajensn)| pue suonesado souBUSIUIEL |[B ‘SA0QE
payioads sjenuew ayy jo saidoo pajuud ay)

SE [[9M SV "B|21yaA 8y} unim peplaold Jou sem Jey)
juawidinba Joj uonejuawWwNIop snonjuadns apnjoul
j0U ||BYS pUE DIYSA BY) Uo paseplo Juswdinba
|l Joj uonEBjUBWND0P JBS|D PUE 8S|2U02
‘ae|dwod apiroid jleys sjenuew paiddns ayj

Jew.o

|enbig
- sadA |
renuepy

suonedliand 2'6

9'6

9

40d 8qopy ) payddns aq |im sjenuepy sng 1944 maN (1Y

o e

sounsoy uoneoisods

amL

uonoag

abed

# uor
jeoyuejpuondsoxy




£ a8ed

‘spjing 1sed yum pajddns se swalsAs
3say) uo uolEuBWNIoP INJO alge|iene Addns |im Jeh|4 maN

*0]8 "S|ENUBJY SOUBUSIUIEW ‘|"Z 6 UONDRS

0 sjuawalinbas ayy upm Buidasy ul sjenuew
jneyJaA0/zouBUUIEW 3Y) Jo Hed se wa)shs ay)
10y s)51| sued pue sea1) Bunooysalgnol) ‘swelbelp
ejep Jo/pue wiojAem ‘abe)joa 'swelbelp
ajewsayds ‘suonduasap INano apiaocid wnwwiuiL
B B ||Bys J0)0BIU0D 3y} ‘a|qesiedal-doys

10 -pjay sI WwalsAs 21U0N09|3 Ue Jey) sayioads
2[01Y2A E 10§ J0BIILUOD 3Y) 819UM PUE ‘B|21yaA 8y}
Jo ped oisuLul ue S| Wa)sAs JJUoII08I8 Ue SI8UAA

uol
JEIUBWIND0(Q
swalsAg
21U0J08|3

uoneuawnaog
SWa)sAs
oU0NI03|3 9'Z'6

€l

'sping 1sed yym payddns se jusjuod pue
1BLWLIO} BWES By} Ul SapINg) siojesadQ sng Ajddns |im Jak|4 meN

uens

aAnaday se yons saunfu) gol-ayj-uo Jojelsado
JO 9oUBpIOAE B} Jo} Saoloeld pepusWLWodsl

0] pajwi| jou Inqg Buipnjoul ‘suisoucs A)sjes pue
yjesy Jebuassed pue Jojelado paje[ai-8|21yan
Aue juswnoop OS|e [|eys [enuew sJojesado sy

8o
|enuepy
sJojesadQ

sjenuepy
sJojesadQ 626

6'6

cl

‘paynuap! aq ||m sped

8|qeasiAas A|uo ‘Spieoq N2 Ul 8SeD 8Y) S| SE LoNs B|qE[IeAE
aie sued [2A3] pIIYo |[B Jou Jey) pulw ul daay (A|qwasse

-gng - A|quIassy - Wa)sAg - uojoag |eolbo)) [enuep sued

ay) uj seadde Aay) se sped ||e jo Bunsi) s1e|dwoo [2ox3 SN

ue apiroid UBD BN 1EWIO) SIYL Ul Blep Ajddns Jouued JaAl4 maN

‘A|QUISSSE gNS pazi|elas 1Samo|

By} 0} umop A|gLuasse Jolew yoea ul pajjeisul

ale JEY) S3||qasse-gns Jolew || Jayeassy) pue
YOEOD [ENPIAIPUI YOES UO Pa|[BISuUl S8l|qLUasse
Jolew ayj 4o |[E sIBqUINU [BLIAS J|BY) Aq '‘Anuap!
0] e|qissod }I @YELW pjnoys sa|qe} auy) '[aAs)
1sayBiy au) 1y 198} SIY) Ul puno} sjuauodod
pazi|elas ||e JO SUONed0| pUe siaqunu

|euas se yons uopewlojul Bupjoes) apiaosd pinoys
s3|qe) ay) ‘Ajjleuonippy "Odl 8yl ul pajussaid

S1 1By} UONEWIOU ||B 8pNjoul pINoys s2|qel ay |
‘wajsAs Buissaosold ejep (juajeanba 10) SJOHS
VY.LW4S ay) oju Buipeoy o} ajgeyns Ajipeal sijey)
elep sued Jusuodwod pue walsAs apiaoid 0] aq
|leys sa|qey esayj jo asodind sy ‘spseog HUND
pajuLd UO pajquiasse aq ABW 1By} SI0)SISUBJ)
pue sdiyo anbiun 0} umop ‘sjuauodwod

112U} puB S3||qLUISSSE-gNS |8 PUB SB||qLIasSE
-gns JIay}) PUE S3|GUISSSE ||B 'Sal|qLUasSE

112y} pue swajsAs gns ||B ‘swalsAsqns Jiay) pue
swiglsAs ||e Apuapl 1By (j2ox3 Yosolalpy Se yons)
1L} DIUOHD3[R Ul SB|qe)} |eydlesaly papinold

aq (|eys 218y} ‘Wdl B4} Yum uonounfuod uj

wauon
aiqeL Shed

jewlo
21uos28|3 Ul
S9|qe | sHed #'¢°6

66

Ll

"SPImag

1sed yym paljddns se Jusjuoo pue Jewllo} swes ay) ul sjenuepy
sng Ajddns |jim 12A|4 map "uonewloul Jaqunu ped seiddns
Juauodwos IO UIBJUOD J0U Op S[ENUBH SUEJ SNg 19A|4 MaN

(Ja1njoejnuUEwWw
paiddns sy} woy) Jequnu ped s N30 (g
‘ejep Bumol|o) syl apnjoul |leys jsi sped ay |

Wwauen
[enuepy

s|enuep sued
pajensniil £'¢'6

66"

86

0l

SYSETATAIE Td DUTMSIAST USUM S[UEERE

Ajlpeal s1 ojul pajielap 8UNSUa aWi) SWeS al) Je pue seouelsul
uoliewlojul aAnadal sjeujwife 0] duop si SIy| [enuew

punoq Ajajesedas e 10U PUE [ENUEL 82IAIRS SNy 8y} JO UoI08s
pajedIpap B Ulyim uoiewlojul Nd [[e saiddns Jak|4 maN

SOINpaI0Ia
asoy) Jo Buynpaydss sy} pue sainpasosd
aouBUSIUIBW BANUSASID papuUsWIWOdal

ay) Buifyioads |enuepy (Nd) soueusuigl
annuanald sjeledas e aplaoid ||eys JOIOBIUCD

|enueiy Wd

sjenuep
aouBUSUIEI
aAIUBARI] 226

3'6

6

;L

oL

 uopoeg

abed

~ #uoy
jeoyue|p/uondaoxy




1 98ed

STWEIUEN Ty PUE Uu (Y

s|enuepy Buiuiel] (g

sjenuep sued (2

sjenuepy aoueuauiep (|

'S9SUAD|| pUB 8IBeM1joS

juauiuad e Buipnjoul ‘(s|EnNuUB 8y} Ul paulejuod

sBuimelp ay) Joj Ajuo) sBumesg qyooiny elpasw|  sIiemyos 8l1eMyos
‘spjing jsed ypm payddns| abeio)s ejep dluonaal@ ABojouyos) 1ssle| Jo WOY |suonedlignd suoneslgnd
SE Jeuwwo) oluosoae u) sjenuepy sng Ajddns |im 1|4 map| -gD uo Buimo||o) ay) apiroid ||BYS JOOENUOD BY L £'ee0lL 0L-0L I

“MO|3(| 995 3|dLWEXS J0- "aINSEaW JO UM ‘ALD
‘uonduosaqg Led ‘Jaquinn Ued Jainjoejnuep
‘(o1ydel6 ay) uo 032 € ‘Z ‘L Way) # way

“# a1nbBi4 ‘s o1ydels) ‘uopoas (Bumolo) By}
JO 1SISUOD [[IM BJEP YlIM SULUIN|OD "SUWIN|OD pue
SMOJ 90X 1JoSOoIol Ul papiaoid aq Jsnw ejep

Bojejea sped ay | :jenuep sued pajensn||| ayl| ajid Jeisepy a4
10} BIpaW 2juos}oafe ABojouyos) )1sale| Jueldwoo Bojeien Jaisep bojelen
spling ysed yum payddns -OdN UO uopewloul aseqeiep Buimo|joy sped sued paweasn|iil  LL-0L ‘0L
Se JeuLIo) ojuci}aaa Ul sienuepy sng Alddns jjim JaA|4 maN 2y} yim ¥ 1W4S @piroid |eys Jojoeauo) syl | pajessn zeeoll -oL's0l gl
:uonesbayul siyy poddns oy suoyeoldde Bumojo)
2y} sapn|oul a1emyos saibojouyss] Yy3ds
‘wa)sAs Juswabeuew s|eusjew pue asueuajulew
salbojouyoa] Hy3dS I1sale| s8u) ojul swayl walshg
asay) ajelbajul 0} SEOIAISS |B2IUYIS) pasnbal |lenuepy
apiaold |[Bys J0j0E1UOD "SHOOE AHOITYH sped
JT1DIHIA R 'STYNNYW SHOLVHIJO| palensnij
'STVNANVIA S1HVd A3 LVHLSNTT 'STYNNYIN pue ‘a walsAg [enuep

JONVNILNIVIA :SNOILYDITENd ‘2'6| dueusiulepy|  sued pajensni||
uonoag ul payoads se s|enuew 8say) Jo sgD| SANUSASIH| pue ‘aoueusuiEp

pue saidoo piey Buipiacid o) uonippe u| ‘saydelb ‘a aAlUaABId
MBIA papojdxa pue [BUOISUBWIP 831y} puB| dueusuIBp ‘BouUBUBJUIEN
‘spyng Jsed yum payddns|  om) apnjaul [|BYs SUEd Palelisn||| pue suopouny pa pazusindwo)
se Jewlo} ojuoljoala ul sjenuepy sng Aiddns |im ssh|4 man 3IOM 2OUBUSIUIEI BANUBSABId ‘@oueusiulepy| zusindwo) 626 L1-6 Gl

'SHM0049 a4023d

J1OIHIA ? 'STYNNYW S HOLYH3dO
'STVNNVYN S1HVYd A3Lvy1snTl

'STYNNYN IDONYNILNIVIA :SNOILYDINgNd
Z°6 Uonoas ul juawalinbai Jad SjEW0) J1UCI}I8|8
u1 papiaoid aq 1snw solydesb [eajuyosy e
‘uonejuawnaop siy) jo saidoo Jaded o} uonippe u|
'SpJeoq 1in2419 pajuud uo (s)usuodwos

aAljoaep ay) 0} Jiedas pue Bupoouyssignos)
‘aoueusiUlEW aAluaAa.d ‘uonesado o) pajiwi| Jou
g Buipniaul sainpasosd aouBUSIUIBW PUE S)SI|
sped ‘swelbeip o)jewayds apnjoul j[BYs sjenuewl
asay] uawdinba payddns jo sva1d yoes

10} S[ENUELW SOUBUSJUIBLU [ENPIAIPUI JO S19S () SE s|enuepy

Jlam se waysAs ayy Joy Buum spaiysa Buoepsiul walshs s|enuepy
‘sp|ing 1sed yyum paijddns se swa)sAs oy} Bumoys Apeso sweibeip Buuim spnjoul elswen welsAs elawe)
asay) uo uoneusWNIop W3O 2[qelieAe Aiddns |m 19414 MaN|  Yaiym ‘sjenuew (g apirold ||BYS JOJORIUOYD BY | [SJUB|IPAINS| 9dUBjIBANS L'2'6 0L-6 1

o

. # uol
jeoyle|gjuondasxy

PREET T

obeg




g aded

‘sjo8jep

198 uo sabewep pajepinby| Aed o) saibe Jo siy} ssjueiend
jouueo am ‘Axajdwod 199)9p 193]} Jo saaibap s|qissod

ay) 0} anp ‘Iaaemoy sawespwi) 0} pabe, ay) 19aw o} idwape
Alana axew ||Im pue Jauuew Ajawi) pue Jusiolje ue ul sjosjep
193y} Jiedal ||Im am Jey) uo paseq s| |esodoid sJaA|d maN

‘L BWN|oA ‘Juswaalby ‘A Hed ‘6l

UOI}98S Yim 30UepIodde Ul sabewep pajepinbi|
SS3SSE ||IM W 1N4S ‘welboid yiom s J0JoBNUOD
By} YlIM 82UBpIOIDE Ul PajIaliod JoU I8 SaYOB0D
ay) Jo Japujewsl ay) () Jo ‘ueyd ay) ul payoads
3} BY} UYIM pa)daLIod ANy Jou S| 1084ep 183))
pasejoap oyoads e (q) 1o (V1NLS Ag pepualxe
SE 10) @A0qgE payloads awil ay) UIYlIM U080
10} ueld e apirold Jou saop Jojoenuo) (B) Ji

sp8eQ
1984 Jo
uonIBLI0D

1'G'L'0L

£0L

0¢

'SUONIPUOD 8say) Jepun

sabueyo Jo suooaL02 Jo |eacidde |eul saey |[BUS Y1W4S
‘Bury owsay] ‘Jyg ‘suiwwng ‘uosly :suoisiaoid 108jep

193)) 8y} Jouoy 0} sealbe Jainjoejnuewl B $SBjUN SUOISIA0I
10949p 128y} ay) 0] 10algns ag jou |jeys ssiuedwod Bumoj|oy

ay) Aq pasmoejnuew sjuauodwon jey) ‘1easmoy ‘papiroid
JOBIUOD SIY} JBPUN paJBAIlep sasng (e Jo Juedlad (g Jses)| je ul
pouad Ajueliem snqg aseq 3jiw 000 00 LHLESA g 2Y) UIYIM JN220
saun|ie} yons pue pouad AueLEm sng aseq 3w 000‘00 LLesA
2 81 Aq pa1anod ale swajl yans asaym uones)jdde Je|

10 awes ay} ul sjusuodwos awes ayj ul puiy Aue Jo sainjie),
BAIIBINWND SE paulap S| 129)ap 198} B 'Y 1WL4S pue Jak|4

MIN usamiaq 80-£1.02-Y LIS 1981U0D JuaLInd 8y Yim aul| uj

[

‘suolipuo? asay} Japun sabueys

10 SuU0N1921102 Jo |eacidde [euly aney |[BUS
V1NHS ‘@21M3s anuaaal ul padeld pue pajdaooe
u2aq aneyY paJaAl|ap Sa[alyan asoy) Jo Jey

20U0 'JOBIU0D SIU) JOPUN PaIsAl|ap S3j2IyaA 8y}
jouaniad (pz) Alusm) 1ses| je ul pouad Ajueliem
8Y} UIYIM JN200 sainjiej yans pue Ajueuem ayy Aq
PaIBA0D BiB SWa)l Yons alaym uonesljdde Jejiwis
10 BWES 3y} Ul Sjuauodwod awes ay) ul pupy Aue
JO S3IN|IB} SANBINWND SB pauljap si 198jap 198)j ¥

[SEETET|
1834

SL0L

€0l

6l

Sa|iW 000'0G L/s1eaA ¢ - aimonng Apog diseg
sajiW 000'001/SIeadk Z - uoisuadsng

“SUOISN|OX8 pPUE

abesanod Ajueem 1oy sjuswnoop Ajuessem Jaiddns suiuwng
PayoE}E By} 0} Ja}al ISE3|d JUSWND0P Ajueliem sainjoejnueL
a2y} Aq payoads se Ajuo sjusuodwoo SISA0D pUe 1S02 &

1e papiaosd aq |m Ajueliem papuaixe auy] ‘se|iu 000 00g/siesh
G 1O 210} B 10y (1S} SINID0 JBASYDIYM) S|l 000’ 00E

10 s1eak (g) @31y} jo Ajueliem papusixa paliwi| B Ylim sa|iw
panuwijun/sieak-g jo Auenem suibug piepuels syl spiaoid jjim
18A14 MaN - Jaimoejnuew sy Aq paiddns sway |je pue aulbug

SBIJUBLIEM ]S11j SIND20 JBABYDIYM
Bumoyjo; ayy Buipiacid uo paseq si |esodoud skl meN

S8JIW 000'00E/SIEIA G - 8imonig Apog oiseg
s3|IW O00'00E/S1eA G - uoisuadsng

se|lw 000" 00E/s1eak G -
Jaimpenuew sy Ag paijddns sway jje pue sulbug

ALNVHHVYM LNINOJWOO
ANV WILSASENS dIYGAH L-01 3HNOIL

Aueuepn

Jo Buipiop




g aded

“VLIN4S 0} Paledo] s18juad aolAIas pazIoyIne Jsaiesu

2} 1o JUBLUNDOP SUONED0| 921A18S Jusuodwod Jolew payoene
295 8SE8|d "SUOIIPU0D % SWI3) Ajueliem sialddns asauy)

AQ pajepuewWw Se sjuauodLod 3say) Jo S19uad sliedal Ajueliem
pazuouyne sy} je pawiopad aq 1snw HYAH PUe ‘uoIssilUsSuel |
‘guibug ayj Joj ssedal yusuodwoo solep :31ON ISYI1d

"J21Ua0 VIS B JO

naj| ul siy) apiaoad |im 1eh| moN "e|qissod SE UOOS SE 30IAI9S
anuaaaJ OjJu| ¥oeq sasng ay) 186 pue siedsi ay) wuopad o}
Bale ¥ 1W4S @Y} Ul SaNI|IDB) 921AI9S UMO 1By} YlIiMm SI0}0B1JUOD
azi|nn |Im Jak|4 map ‘|qejieaeun si aoeds doys J| ejqissod se
Apjoinb se ao1a1as enuaaal 0} SNG 3y} WN)a: 0} Japlo ul Apadoid

‘slqissod

JuS]X@ 8y} 0] ‘19)SESIP [EINJEU PUEB WISI|EPUBA
‘yauy woyy Apadoud w1 N4S 198104d 0) JBUUBW

€ Ul p2In2as aq p|noys 1ajuad a0jAI8s 8y |
*SaU0B0D OM] JO WNWIUIW & Jo} 92eds Bupjom
pue ‘eale abelols sped e (s eded Jendwoo
pue xe} ‘suoydaja)) Juswdinba uonesuNWwWos

BUJ Ui 310m 0] SN Smojje siy| siiedal ay) 218|dwod ued am |euonouny yym aoeds 2010 saey pinoys Alljioe) aAl
o0s 0] @oeds doys apinoid 1S 18Ul ySe Ajpuny am ‘giqissod| 8y “ealy Aeg 03s1duUBI4 UES BU} UIYLIM Paledo||jejuasalday
usym Inq ‘siredas Aueuem 219|dwod o) paiinbai 5|00} pue ‘saAnejussaldal s)i 1o Jajuad a2IAI9s 9|qelns (1 # wnpuappy)
sped ay) apinosd M am ey uo paseq s| [esodoid suakj4 meN| e Buiaey o) sjgisuodsal 8q |(eys J0]9EJUOYD 8y | S J0JIBAUOD 910l 0L b4
‘swialsAs-qns Jo ‘sjusuodwos ‘sued sy
10 Juswaoe|dal Jo uredal ay) Jo alep ay) uo uibaq
|lBYS sajjueliem papuajxg "ajep uaweose|dal
3y} aAj0aya ‘wasAsqns [eulbuo ay) jo pouad
‘paepuels Ansnpul ue si siy| | Ajueuem pandxaun ay aney [jeys Jiedal Ajuesem
PJEPUE)S B JO J|NSal B Se pade|dal SWa)sAs
“Jiedal ayj op 0} saxe)} -gns Jo sjusuodwos ‘sped uo Ajuesiem ay]
11 9wl By} 0} 3JN|jIey JO 3w aY) woly uaalb aq |m usuodwoo sijeday
ay) uo AJuBlIEM PBPUBIXa OU JBY) AJlIEID O} aYI| pInom JaA|4 MaN 'swslsAs-gns Jo ‘sjuauodwod 0w
‘sped sy} jo Juswaoe|dal Jo Jiedal ay) jo| awaede|day
‘waysAsqgns [euiBuo ayj Jo pouad Alueuem pasidxaun ay)| s1ep ayj uo uibaq |[eys selueLEM PapUsix] 'alep pEIY
aAel ||BYs WalsAsqns By} 'J9AI4 MBN JO 9OULINOUOD BU) YIm| juswadejdal ay) uo aanoaye ‘waysAsqns [euibuo(  Aueuep
Jauuosiad y1WdS Aq 1o 184 maN Agq siedsl Ajueliemjosjap ay] Jo pouad Ajueliem palidxaun ayj aney [[eus / s129)2Q
193)) & JO Ynsal e se paoe|das 1o Jjingal ‘paliedal s| walshsgns 199J9p 198]) E JO }Nsal E se paoe|dal swajshs 19214 jo| (| # wnpusppy)
10 yun usuodwod Aue i 1ey) uo paseq si |esodoid s A4 MaN -qns Jo sjuauodwod ‘sped uo Ajuelem ayj | uonossuod 90L/€0L 1z
R . x g T v R R 1

3 i

3




/ 98eq

‘(-G UoNvag Japun sjuawnoop Adljod wied Ajuelem

pue AJuelie Al PaydeNe au) 0} Jajal ases|d 'ssadoid Ajueuem
sJah|4 maN Japun pasaplo ale sped se Buo| se ‘palinbal uaym
paddiys joau1p pue pajpadxa aq ||m sued Ajueliem Jaylo ||
pue ajqissod Jjanauaym Auond ybiuisao ein v 1W4S o} pred-sid
sped umop Yoeod AJUBLIEM |[B PUSS 0} JNOABSPUS ||Im Jak|4 maN
‘suonebijqo Aueiem

s,)1 Hoddns 0) a|qissod se Apjainb sped diys o} (V1WN4S

woyy Aeme sinoy ¢ AlUo) ousal4 Ul paje0| S8sSNoyaIem
Buipnjoul sajels pajiun auyy Inoybnoiy) sasnoyasrem sued

UMO INO BZI|N (1M 3M JeY) uo paseq si esodoud sJ24|4 maN

. VLWLS woy uoneaynou jo sinoy (gy) Wbis Auoy
uiyym siredau Joy sped Aueuem ‘predsid ‘Janisp
|leys Jo}oBIUOYD " 1WLS AQ JO J0J0ENUOYD BY)

Aq pawiopad s| Joge| AJUBLIEM BU] JSYIBYM “HIOM
Auewem [e 1o sped ysiuiny [[eys J0J0ENUOD

S0l

e

ETETETI)

2|qejdesoe ue ul pajonpuoD S| }IOM PUB JaLU e suoljejoadxs
Ajjenb aoinuas ainsua o siledal Juswdinba Jofew uo

VLS Ulim 310m 0] 3|ge|ieA. aq ||IM JSA|J MN :9)jou asEd|d

‘paploA aq Aew abeisn0d

Aueuem Buiuiewal ay) Jainoenuew juswdinba jeuBuo sy

Jo uoissjuwuad usium 8y Inoyim siledal asay) wiopad o] sjos|a
VLSS Ui )l (VLNSS 10 18A|4 MmN ay} Jou pue) sjusuodwod
1184} JO Jajeap pazuoyne ue Aq pawiopad aq siedal

Aueniem (e jey) ajepuew (sio)ddns ubis uoneusap pue

JVAH ‘uoissiwsuel) ‘aulbua) siaddns Juswdnba Jusuodwod
Jolew Bumojoy sy} pasiape aq ases|d ‘siy) Buikes u; ‘JanemoH
“1eh|4 MAN WO JUBLWSSINGUIIS] Yim siiedal

Auesem jo Auolew ayy uuopad ¥ INLS U Jey) yse Apury

am Ing 2|qIssod uaym siiedal paiaaoa-Ajueliem uo v1N4S
AUY YIM oM (1M 3m Jey) uo paseq si [esodoid s124|4 maN

"VLW4S Aq siledeay ‘Z'Z'0L uoloas ul paguosep
se syom Ajuesem wiopad o) Y1W4S Aq paiy
(s)o1oenuoo Aue Aq Jo |suuosiad v1NAS Aq
pawiopad 3Jom AJUBLIEM JO) SISOD ||B 1) 'Y IINAS
asinquiidl ||eys pue ‘a|qisucdsal aq |[eys
10}0BHUOY By ] "sjusawalinbal Jayjo Jo 80IA18s
JISUBJ} UO pasSEq 0S Op 0} SPaau I SaulwIs)ep

11§ 10M yons wiopad Aew | N4S ‘UONa1asIp S
1 jom Jiedas Ajueliem pajoaye ||e wiopad pue
sped a1noss ||eys aajejuasaidas pajeubisap si
10 1J010B1UOT) BU] “om Jiedal paianoo-AluBliem

||e o} a|gisuodsal aq ||Bys JOJORIUOD Y|

sued
paddng| (1 # wWnpusppy)
-J0}OBIUOD) FArArA
s$aInpasold
Jieday 20l

£C




g 28ed

‘aun|ie} 9|geIUBLEM BU} 0} pajejal Ajjosuip sie

1ey) yoeod ay) Jo JBJSUEL] au) Ul pazijin aie jeyl Ajuo sped Jaaod
1M J9A|4 MBN “J0)12EBAUOD Y} O} PalILLGNS SB2IAI9S pajejel
AluBLIEM 1O} S3DI0AU| BPISING ||B 0} pappe a8} Bulpuey %G|

e jdaooe Jo papuadxa Joge| v W4S 'sabueys yoeos ‘'sabieyd
uoljepodsuel) o) 8sINGUISI Jouued 19414 MaN palou aq pinoys
1| ‘J9ABMOH ISI1 SINDD0 JBABYDIYM ‘'SB|IW (000 00| 40 SIesh (Z)
om) 1o} 51500 Buimo) ajgeuoseal 1anoo o] aaube [jm Jeh|4 maN

*g)el Joge|

Auelem paysiiqeisa auy) 1e uads aw |en)oe ayl
10 IsIsu00 [im aBueyd Yoeo? B JO 1S02 8Y| 99}
Buypuey %G| e snid ‘papuadxs Joge| ¥ LINJS
Aue ‘yoeoo ayi Jo Jajsuel) ay) ul paziin sped

Aue 'saxe) a|qeoidde Guipnjoul abieys yon moy
p310BAUOD paysiqeIse s,V LINS JO ISISUod sjsod
Bumo] ped pajueliem e Jo ain|ie) ay) Jo asnedaq
fiessaoau sem Jayyie JI abueyd Yoeoo e Jo Yoeod
ay} Buimoy jo 1500 8y} apnjaul |m Ajueliem ay |

“I0}OBIUOD
3y} 0} papILIGNS SADIAISS pajejal AjUBLIEM
10J S3010AU| BPISINO ||B U0 Papn|oul 8q |[IM

a8} Bulipuey ;G| v ‘uoneyodsue) Jo Buimo) pue
‘Joqe| ‘sebewep Jo sued |ejuanbasuod ‘sued
ajqejuenem Aue Joy sabieys Buipnjoul uredss

2y} JO 1509 [en)oE 8U] 10} Y1 IN4S asinquiial ||eys
J0}0BNUOD BY) ‘siiedal Ajueliem Joj IN0 10BAUOD
0} AIBSSa23U )l SWaap Y [INLS JUSAS au) u)

B

uMmo | ‘'sped
10} jusw
asinquisy
/ Jogen

1o} jusw
asinquiay

§zz0oL/vZeol

92

"Jeah Jey) Joj (seipog sng pue

3ONniL £11) X8pu| 8914 J99NPOld By} pasoxs Jou J1esh yoes
10} Juawisnipe Joge| AjUelIEM BY) JBY) PUE JESA BUO jo pouad
© 10} paxj pue ‘asuejdasde yoeod jo BuiuuiBag au) je ‘Bunum
ul ‘o) psaibe aq 2)ed Joge| BU) 1Byl SSe Ajpuny J8A|d maN

‘(ain)iey Jusuodwoy Jolepy e Jo Jnsal e

se Buimo) 1anoo Jou saop JaA|4 map ‘B'a) Ajdde Aew suoisnjoxa
PUE SUONE}LWI| BLWOS JBY] PIIOU 8q PINOYS Il ‘ISASMOH

“18J1} SIND20 JBABYDIYM ‘'SBJILL 000'00 L JO s1eak (Z) om) Joj S1S0D
Bumol ajqeuoseal Janod 0} aaibe |jim Jeh|4 maN ‘uolIppeE u|

‘awi onsoubep/Bunooysajgnol) apnjoul Jou |leys pue
olueyoapy e jo e abem Aunoy Yiys Aep ayl aq |m Al maN
0) pafieyd a1kl Joqe| Ajueiiem ay| -dlueydssw payienb e Aq
PaloaLI02 US3g SABY PUE 199j8p 21} 19814100 0} palinbal sinoy
-UBL JO Jaquinu ay) Buif|dninw Ag paulwialap 29 ||eys Junowe
Joqe| Auelem ay) 1ey) uo paseq s| jesodoud s k|4 maN

‘pESYIaNO

pue syysuaq abuuy snid a1l Alinoy ‘alueydsiy
aAnowoINy ‘1gg/ ‘olueyoaw Wy S,¥.LNAS
JUBLIND UO paskeq aq ||eys ajel Joge| Aluelem
ay] -Jeak yoes Juawisnipe o} 10algns s| ‘alel
Joge| Auelem ay) ‘alojaiay) pue ‘ajel abem ay )

‘B9 9IIAISS |BLUIOU BY) Ul

SEM UOBOD 8U) JI pue Aiessadau sem uoljoe Yyons
11 yoeoo sy} Bumol jo 1509 ay) Joj B|qisuodsal
aq ||Im J0J0BAUOY ‘AJlBUONIPPY “PEBYISND

pue syjauaq abuiy snid ajes abem Alnoy
s,21UBY2aW do} JuaLINd 3y} Aq 199jap By} 1981102
0} paJinbai sinoy-uew Jo Jaquinu ay) Bukidninw
Aqg pauiwlia)ap aq ||eYs JUNOWE 8y ‘[enuepy
awi| Jeday piepuelg paijddns Joloenuo)) syl
0} Buip1od2e Y1 N4S AQ pauinoul Joge| AjJueliem
|IE 10} ¥ 1IN4S @sinquial ||eys JOJ0BIUOD

jo0geT]
Joj Juaw
asinquisy

(1 # wnpuappy)
¥'2Z 0L




6 28ed

‘(-£ UON0as Japun UedS paydene

ay) 0} Jaja1 asea|d sanijiqedeo souewiopad UOS|||y 8u) Jo4
Q-€ Uonoag 0} J9jal 9ses|d "19W B Seale JBY)o ||

Spu02as

@ Ul yoeal [im Jyg "spuooas 2 ul ydwg yseal o) apeib %, 91
HdW 2§

1e swiopad Jyg "HdW GG Juawaiinbal psads xew apelb %z
HdW 29 1e swiopad Jyg ‘HdJW €9 siuswalinbas paads xepy
Juawalinbal paynads ay) yo Apybis ase sesse Bumoy|oy auy
ueog asueulopad Jyg auy Jad 1By) sasiApe J9A|4 MaN sesng
pesodoid 3yg ay) 10} 1eu] sasiApe Jek|{ maN "uosl|ly pue 3vd
Aq sueos souewiopad paysene ay) ul umoys se salligeded
souewiopad Buipinoid uj paseq si jesodoid s,10A]4 MaN

L'E'L 81qel

JONV
WJO4Y3d
WILSAS
NO
1STNd0Y¥d

Ll

62

V€
uonY9ag Japun BuMEIp [BUOISUBWIP PAYJENE BY) O} Jajal asea|d

sasnq ay) ajesado o} Buiuue|d s| ¥ 1 IN4S S1aym sainol ul
sasodind uonen|eaa 1o} SNQ ,GE B BJEPOWILLIOIOE UBD J9A|4 MaN
#°6g siadwng Buipnjox3 yibuaT

:snq yibua| ,0g peyloads

32U} JO N@J| Ul SUOISUBLIIP PAMO]|0) SB SUOISUBWIP SNq Sepnjoul
124} Joj |esodoid e Bumiwqns uo paseq si [esodod s,18A|4 maN

L -/+ ,0¢ siadwng Buipnjoxa “yibusn]

SN
QISNINWI]

8¢

“UOIBULIOJUI [EUORIPPE 10} -G
uoN9aS Japun 2INY20iq AUBLIBAAL PSUIENE BY) 0] J9jl Bsesid

UOIJELLLIOJUI JUNC2E AJUBLIEM JNOA JO 92UBUSUIBLW BUIUQ «
‘s)sanbal sped uo sajepdn SNE)S «

fIsquuinu x29yo

ay) yum Buoje pred a1em swield 1noA sjep ayj olul AIIgISIA «
‘siseq sng-Ag-snq e uo swied Ajueem Jo Bunoel] «
‘spodal wojsno umo JnoA piing

10 suodal piepuels unl 'sanljiqedes Buiiodas aolA1es-§|8s -
‘Auenem noA jo Adoo oluos088 Ue 0] SS900E JUBJSU] »

apnjoul

wayshs AueLEANI S 19414 MBN JO SJjauaq [EUOHIPPE JBYI0
‘wie|a Ajuesem paroidde ue jo jdisoas Jo shep (AIXIS) 09 uILIM
inoge| pue sued 10} Y [ NS 9SInquuIal ||Im oA MBN UONEDO|
pajsanbai ay) 0) sued jo sjuswdiys a)eulpiood pue Ajuelieppl
ybBnosy) sued umop yoeod, ssedoid ued Y N4S ‘palinbal
UBY A “BUI-UO SWIE|D AUBLIEM NGNS UBD Y1 NS ‘Wa1sAs
fuesem asn 0} Asea s Jak|d MaN YN ‘WaIsAs Aluelieppl asn

01 Asea v | N4S a4y Buipiroid uo paseq s| [esodoid sJ9A14 meN

‘suofoulsal Aue Jnoyum Jeis v IN-4S
ajeudoidde ay) 0] 9|gejieAe apew aq |[eys

11 ‘pasodoud s| ABojouyoa) AJUBLEAA SABUIS)E
ue J| "8lemyos Ajueiiem oju| uonelBaiul

10} pajuswnoop aq Isnw s|jeos. Aojoe)

pue ‘sjjosal sped 'suonesyipow swelsAs ||y
'S0} Wiel) Auelepy palessusb saibojouyose |
H3dS 1sale| auy) 1daooe ||eys Jojoenuo)
‘Swie|o Jojpue siiedss fjuelepn JO uoissiwgns
pue Bupyoel} || 10} S3INpoW sjuawAied

pue swie|) ‘suopipuo) Alueuep ssibojouyse
Hy3dS 1sele| 8y asn o) s| aauasayaid s Y LINAS

weiboid
Jeindwo)
puy
Aueuepp




01 28ed

‘abewep Buiwely [einons
UM Juepiooe a1aAas A1aa e ul aoe|d aye) Ajuo pjnom sjaued ‘Buo] 199} (G) aAy 0] dn uonoes e Joj senuIW
ay) Jo Juswade|dal [ENJOB JaABMOY 'SSINUILL O UBY) 2J0W| 0F UBY) SS3] Ul olueydaw Wi & Aq sjqesde|dal Jo|  uonejjelsu|
aye) pinom awi Jueweoe|des pue aoe|d ol papuog ase jeyl|  (Bunuied Buipnjoxa) siqeiedss sJe ey} suonoas pue
sjoued Apoq Jousixs Buipiaoid uo paseq si [esodoid JA|4 MaN| OJUI PAPIAIP 99 ||BYS 188} £ MOjeq sjaued Jousixg ybusng 12T ¢ GE
UUNU=Sa10 UoTsUIIoT
Jeyealb Jo sse|Blaqy ase sjpued apis [euss)x3 ‘Ausnpul Jisuel)
2y} Ul pJEPUE]S 2JE S|EUalew asay | ‘sauljapinb juawainooid "UMOP MOPUIM 8Y} WOlj wnuiwn|e Jo
V.1dV Buipasoxa pue Bunsaw yoeOD By} JO Jousjul ay)| [88s ssajulels aq |leys siued Apoq 8pIS "Y1N4S|  BuipesH
Ul pasn aJe s[eusiew Sgy pue aulwelsy ‘ssejbiaqid “F6.LLHS Aq panosdde ssajun sioop $s822€ Juawdinbe /3y
JUBLIND SB SNQ 8L JO JOLISJXa pUE JOUSIU| 8y} Jo uononsisuod|  pue ‘sioop Jebuessed ‘s|lemapls sy} uo pasn aqf MLONYLS
ay) u| sjeusiew Buiaoid uo paseq si [esodoud s184|4 MaN| 1ou [leys [eusiew adAy sgy Jo ‘onserd ‘sse|biaqly AQog fodd A ] oA 82/ Ve
pafEsur
a4 [[eys 4,081 uey) 1eiealb s ainjesadwsa)
ay} usym |auuosiad Jojpue JOALP BY) sUale
‘Ayjigeljad 1589 Jo) Sauaneq Yaeod Jo yo paiamod walsAs| jey) Juswpedwos A1sleq ay ul uooslep jeulayl)  ALIAYS
wapuadapul ue Buipiaoid uo paseq si [esodoid s aA|4 maN A0 JO Wa)sAs pasemod Ajjuspuadspul uy! IHI|LL L Gl-1 £
‘UOHJELLIOJUI PRYDBYE 3U) 0} J9jal 8sed|d
‘S|enuBeW a21AJ8S INO Ul palels
se suonnesald Ajages ayl Mo||o) 1snw jey) sasng Bulpiroid pauado ale
uo paseq si |esodoid J9A|4 MAN ‘SPIEZEY YO0US UM UONEN)S| SISA0D PUB SIOOP 853U} USyM SHNIID 3SaL) Wol
AUE PIOAE 0} MO||0} @0 O} paau p|nom jey) saunpadold oyioads Jamod Asewud azibiaus-ap Apjoinb 0} s301A8p
2le 2J8y) puE snq JoIs|a0x ay} jo ubisap ay) uj suonnedsud| Buiols ABiaue Jayjo pue SISUBAUOD ‘sidUaAUL IO} SAYVZYH
A1ajes ||e paysl|qeIse aABY UOSI||y/3y'g Yim Jayisbo) 1aAjd MaN| S19A02 pue s100p UO papiaoid g j|Ys SY20LalU| MOOHS|8'L oL-1 FAS
'SaN(EA PAINSESW 918 BAOQE SBN|eA ||y
P 78 = 3pIsiealg
gp ¢/ = 9pisqin)
(spaads uej 43 xew) wdi OS's © s[es| punos Aeme-|ind
1SMOJ|0] SE Bl S|aAd| 3SIoN V1W4S ul Buneiado
SIOIS[90X JO 193]} JUSLIND BU) UBY) Jamo) Jo [enba aie Jey)
s|@A8| asiou Joua)xa Buipiaosd uo paseq s| [esodoid s oA |4 meN
gp £8 = spisieans
gP 89 = 3pIsqIny
(spaads uej g3 xew) wdi 0OS's @ s|eAsT] punos a|p|
asIoN
:Buimo)|o) auy apiaoid ued 1akj4 meN :|eussixg vEpS§o 1s81 8|p! qIngD Jouaxg FAH 61 1€
u red
sNq 8y Jo 193} 06 ulynm saceuns Bunoejyas abie| Jo 881) eaJE
ue uj JuswaAed 8)2Joucd 10 Jjeydse [B121aWwwWwod [aA8] uo ydw
GE 0] ||ISPUE}S B WO 9[H0JY) ||N} 1B 818I9|822. ||Bys sng 8y],
:Buimolo) se yoog sy 8y ul payioads saulepinb
159} Buimoyo) uonedol yeas Jebuassed |[E 1 ygp 08 pue ease
SJaALP aUl 18 UQ /Y YIM YEP 8L PUE HO D/V UM vgp G/
1SMOJ|0} SB BJE S|9A3| 8SION VIS ) vdp 0/ 1eas JojesadQ| uonensuj p
1B SJOIS|90X JO 188)) JUSLIND 8U} UBY] J3MO| JO [Enbe S[ans|| 1B 3|gemojly WNWIXeW Yap G/ eary 1abusssed| unog/ssioN
asiou Yym sasnq Buipiaoid uo paseq s| jesodoid seA|4 meN ul UonEe20T 1eag Auy 1y S|gemMO||Y WNWIXEN Jouau| 402G LL-2/6-L o€




11 98ed

Y6L1LHS REM 5 3IUBoaW
uo papiaold Ajuauno se s| siy| sdoid Jo nal| ul SInJIs 3|qeyao| ayj Jo N0 sI00p ay) ploy 0) ‘Alessadau slooQ
- y)m sioop ssao2e Buipiroid uo paseq s| jesodoid s 94|14 maN se ‘sdosd yyum pabuiy aq [jeys sioop $5900Y $5900Y 9€T 6-¢ G
“Sayoul ¢ |, wonoq oy ul [ENEE]
[981S ssajulels palinbal jou op sjeued asey] pELLYS WUBLND ‘|]og)s ssajulels aq ||eys [pued sepinp| W] SpIS
se sjeued Aisapow Buipiaoid uo paseq si [esodoid sJek|4 maN 4oea JO 9pIs Yoea JO Saydul Z| Wopog eyl | pue Japing 1'EZ 8-z b4
TooT =T
-uonoajoid sabuassed Jajealb| o Yyoul /L F S2YOUI /-] UIYIM O} puUSixa |[eys
sapircid uBisep sIy] FE/ LS JUBLND SB SMOpUIM 9pIS 3y) JO S]E8S 8SI9ASUEI] JO PIEMIC) JEU} PUE ‘SMOPUIM |laued
Buiuado ybikep ay ueyy seybiy sayoul g INoge papualxa ale 1abuassed ay) jo Buuado ybiAep Jamo|| W] spIS
yoiym sjaued Aisapow apiaold o) [eacidde 1sanbal sak|4 maN ay) uey) Jaybiy ou pusixa ||eys sjaued Japialg| pue Jspialg L'€C 8-z £F
‘|eaosdde Joj v 1 N4S 0} sBumelp wgns |leys
JOJOBIIUOY) "XOQ OIPEJ BY} JO JOLIBJU| 8} 0} SS8208
“J-§ UOI}0aS Japun UOHELIOUI pBYJElE 8y} 0} J9jal 3Se3|d 0 asea Joj Aem 8y} JO JNO PIo} |IM SI0OP 3saU |
"X0q Olpel 8yj Jo apis Jayye uo sabuy |esiusa| 1 QW pue u
'V1INAS Aq payioads se swajshs suonesiunwiwod|  yim Hids aq [leys pue ‘Joop [aued ups paxoojun| swpedwod
|| S31EPOLLLOIE PUE YOBOI 8y} 4O Joualul ay) wioj| ue ybBnoiy) o|qissaaoe pue ‘joosdisnp ‘jocidialem|  olpey /iU
9|1$S999€ S| UN SIYL ¥6/2LYS Ul papiacid Apuauno se xoq|  '8|qexd0| aq [leys (desp ul Lz @ apim ul 9Z ‘ybiy| swpedwo)
$as prepuels ino Buipiaoid uo paseq si jesodoud JsA|4 maN ‘Ul 7| WNWUIW) xoq Juawyedulod olpes ay | oped | L'ZSL'SH0LEE|  SZ-€/92 FA'd
UOIS01I0D )SIS3l 0] SSIUIE]S () JO PelanJIsuco
‘UOlELLLIOJUl PaYdelIE BU} O} I8l ases|d ale jey) sAey) uj pajunow aq ||eys sauajneg
'sasneq o Aeag
‘$641HS JUsLNg ul papiroid Se si siy | ay) jo do} uo sugap jo uoneNwNooe juasaid| Alapeg /i
'S19||0J [99)S SSa|UIB)S UO Ino sapljs Ajises Aely ay 1 ‘poddns pue ‘pauleip-j|as pue pajuaa ‘Yoeoo ay) jo| swpedwo)
10} aWel-qns [931s Ssajulels e uo pajunow anseld susiiylakiod| apis 18aJls 8y} UO JOOJ} 8} Japun pajedo) aq |leys Asneg
JO pajondisuod AeJ) Alaneq e yim ainsojous onseld susiAuieAjod| Ausleq ay| ‘sse|ulels Og JO pajoniisuod aq leys abejjop
.91/ finp Aaeay e Buipiacid uo peseq si jesodoud s a4 maN| Juswuedwoo Asaneq Aejixne Jo abejjon moj ay L Mo | LZOLAE0LZE 9-1/9-2 L
(=l =)
juawjyeal-sale ay) jo Buioiaes oipouad o) pajejel
3wy Joge| azjwiuiw o) paubisap aq p|noys
$6/1HS 1UBLIND SB[ J0Op SSBI0E 8l ‘SBIIASP JusWEall-IS)e ISneyxa u
sjsued 9|qeAOLIal B JNQ JOOP B Jou S| S|y} Jaramoy ‘paplaocid si| aulBus o] ssa00e 2ouBuSiUEW ASEa SMO||E Yolym| awpedwo)
Juswdinbs juswieas) Joye 8y} 0} SSAV0 JBY) SBSIAPE JK|4 MSN|  paj|EIsul 8q Joop ss800e ue Jey) sisjaid VIWAS auibug coLee 9C or
‘pate|ndiuew Ajjlenuew ale swie Jadim 'swe SIBUSEM
ay) j1 ebeyu| Jo sieab 0) ebewep ulelsns [[Im SI0J0W oU1313|  ay) Jo uonendiuew [enuew Aq pabewep aq ||leys| pue siadip
Auy “1adim ouyoaje Buipiaold uo paseq s| [esodoid s JaA|4 maN wisjueyoaw Jadim Jo piaiyspuim aul jo Wed oN | PIBIYSPUIM 622 G-Z 6¢
‘1S09 |euonippe Buippe ng S}yauaq Jasn pua [BwiUIW
pue sainpasoid uononposd xadwos yum sbuneo niyyels “BpIs 1931}s 8y} Uo uoneoo] [9jjeled
-ue ypum synsal aalebau aney BN F6/ 1L HS JUSUND Ul papinold| ay) 0] 3oBq 8Y) pUNOJE SI00P Jeal 8y} Loy PlRIys 10[0D
se swe)sAs jured Buipircid uo paseq s| [esodoud JaAj4 maN| Jo ysew NiyjeiB-nue ue yum pajeod eq |eys Juled| pue ysiul4 9z -z 8¢
mﬂt
pes| aq ||eys pasn Juled ||y "SUOljEpUSWILLI0Da]
"J-¢ UOIIDAS JBpUN UOHEIUSLINIOP PayoBle By} O] Jajal ases|d sJainaejnuew juled ay) yim @oueplodde
ul |enba panoidde 1o DO G'€ SHEA eled 9dd
‘wied DOA mo| abelg abuig| ‘wasAs jeooseeoneossseq DOA € 0009 uoiw| 1000
wi9N|T ®uoiw| uodgng apiaoid o) |eacidde sisanbai 19414 maN juodnQ eal-pea| Uim paysiul aq J[BUs Jousixg| pue ysiul4 [ AT -z It
UONEWIoIUT payIeNe aUY Of 15]5] 95E3]
'Snq j00}-09
‘9 1V Aq painjoejnuew | pajeinoue ue 1oy juiol uonenoiue |enba pasoidde 18A0D)

sjujol payenoaiue Buipinoid uo paseq si jesodoid s 2414 maN

10 “Jaugni e apiaoid [jeys 10joBIU0D By

= B T

uone|napy




71 98e4

abpa dajs Juoly sy wolj sayoul 9g 0
2ouUBISIp B J0j ajpued-} 2| sepinoid b1 duis pasodod ay |
‘punoJb auyy 0y Buiuado Joop sy sleuwn

*sjy6i| gIno JoUSIXa JO
uole||BISUl 8U) 10§ paau ay} sapnjoaid Yalym JOop JIXa pue Joop

‘Bunybiy 37 Buisn

abpa peay dals sy} Wwoly piemino jas4 (g) @21y}

JO 82UE}SIP E 10} 3|pUB2-100) (|) 2UO UBY} SSB] OU
1O [9A8| B 0] BOBUNS 192115 Y] SjeUiWN]|
uado SI00p 2y} uaym Ajuo pajeAlo. 3q |[BYs pue

3ouelUa yjog 1e by dis a37.6°9L X .0} 'ubljJapeay Joop|  siuswalnbal QY yim Aldwoo |leys sioop Jeal siyb
uendwos vy ue Buipiroid uo paseq si jesodoid sJa4|4 maN pUE ‘Juolj 34} JO 2PIS Y2eas uo pajunow sdwe| Asauno)d Zee - 1S
TUBI| JUSWAC|dap JIEUI[SaUM € Bu|jaauy SE "Pal aq |[eys ybi| Jojesipul
Bunoe by ajBuis e Buipiroid uo paseq si jesodoid s,18A|4 MaN| 9U) pue Jague aq |leys W61 dwes Jreyojeaym ayy | sybr gIn B o o € 96
6.1 05 UO papiAnOId SE pUe
sjuawaiinbal Aueuem ay) Bunsaw yBieip Ag painjoeinuew
sybiy g3 Buipirosd uo paseq si jesodoud s 8A|4 maN/| ‘[enba panoidde 1o 8y 3oni ) aq |1eys swbi a3 sybim @I [ #-€ [e]e]
Wiery
‘678LHS ‘Bujuado [gaym yoea dn-yoeg
pUE $6/ 1S WWauno Bulyslew [emgaym Jad siyby [eubls| usamiag Aempiw (1) suo pue Buluado [gaym yoea| 3 Bupybi
apis Joualxa (1) auo Buipiaoid uo paseq si [esodoid sJ9h|4 maN aA0QE pajunow mn lleys sybi Jequie (z) QE. Jousx3g L1'e¢ € G
TBLLeS Uo paplaold TON0as au) Jo Esle buiu
se s siyy ‘yibual |} je jpued yoes uo asaid auo e se Buize|b Joop ay) Jo Jusoiad G UeY} SS8| OU o} uwNm_m Buize|s
100p U0y 3y} Buipioid uo paseq si jesodoid sJsA|4 MaN 8q [[YS JOOP JUOJ} 8Y) JO UONIBS JBMO| 3y | J00Q e z€ £G
“+6/ 1'9S uo Buipinoid Apuauno se ,zg ybiy| suoisuswig
jo Bujuado Joop e mc_n_>oa uo paseq s| [esodoud sJ8h|4 maN mm:u:_ g9 Uey) ssa] ou aq ||leys sbuluado Jooq ZZE Z-€ 25
unerado
ayy ul Bunse) onse|d Ainp >>mwc Jo apew smopuim uj Aousbiswsa s1 jeys aje|d uononiisul [BjawW B ylim pajage| syx3
10y sjaqe] ayy Buipiaosd uo paseq si [esodoid sak|4 maN aq ||eYs uonE0| mopulm Jixa AousBiaws ysez| Aousbiaw3y PELE Z€ 15
TS [99]5 SSOIUIE]S
‘dajs |91 SSa|ulEls B Jo peau ay) Buipnjoaid| B YIIm paIaaod ag |jeys Joop Jesl ay) Je ‘Buisou Buuearo)
days ansodwos e Buipiaoid uo paseq si [esodoud sJah|4 maN da)s ay) mojaq isnl ‘days sy jo abpa Jaino sy 100|4 Ve 0L-2 0S
"oBe0D ayj Jo buloo[) “Bunooyy
40 si0j0o Buiyolew eale uiof parenoiue ay) Joy Buneos pis paqgqu Jagqgnu aARY |[BUS J2|Iel) olue By} UIBAaMOH Buuano)
nue 1ay08( [e1aw |ny Buipiaosd uo paseq si jesodoid sJek|4 maN 100|4 ev'e 0L-2 (1%
T6Z 195 U0 90UsHe0xs SE ounaqng
100]) )M sanss| ay} jo uoneo|dnp Aue ploae o} Bunjwwoo
s| pue sayddns ajeuws)je ue jo Aupigissod sy BuiApmis si ‘|lenba pasoidde Jo esood) '‘Buiooy) [eusiew
._m..‘_n_ MON 7621 HS uo papiroid Apuanino se Bunooy aysodwios| alisodwiod aq |jleys Buuooy ay | uswainsoid siy)
abeaseds Buipiacid uo paseq si [esodoid sJak|4 maN| Joj Bupiooy ejgeidesde paiaplsuod jou s poomA|d i lele R Bl a4 62 8t
I PeImMUST 9190w (j00WS PSpUES pUE JgZ7 S910]
-BYIS UM palie) ale seaJse a2epns ybnol pue aAlssype sauss
0042 ynm pajiy a1e suiol ay | ‘unb mauas/|up dn puels Ajpusiy ‘YyoB02 8Y] JO BpISiapuUn au)
AjjeaiwouoBia Ino ypum ajqneduwiod sisusise) |99s ssa|ulels woJj 3|qesoInIes ale jey) sijoq abeueo Jo azis
0L¥ Jo @sn paywi yum (exIS) saaisaype Aq paulejas Ajuiew | syenbape jo sijoq Buidder-jjes pauspiey ‘pajeisul
100 aysodwo e apiroid o) jeacidde sisanbal 1aA|4 meN Apadoad Jayye Yim paydene aq |jeys Joop ey | Hoodirz 6-Z Iy
JOLISIUT
YoBO02 8y} Ojul JuedLgN| Wsiueydaw jo Ajus
juaaa.d [|Bys pue sayole| Yiim painoas aq ||eys
$6414S| suawpedwod Jojenoe Joop 8y} Joj SI00p SS823E
ul papinoid se S| SiU) '$)20] Aey asenbs yum Joop payioads| [SMalosquuinyl Ulim painoss aq |jeys juswpedwod siooQ
ay} 0} ssaa0e Buipiaoid uo paseq si [esodoud s,49A]4 MaN ubis :o_wmcamm_u w_.z 10} Sioop mwmuu< S5800Y 9¢€e 62




€1 aded

pajess au} jo yoeal sy puokaq sjoy Jabuy pazis

b6 1LMS uo papiacid Ajuaund -Ajeyenbape pajesol-Ajlejuozuoy e ybnoiyy Ajuo yolms
se Joop ubs uopeunsap au) ybnoiyl s|qissad0e YIIIMS SPILIBAD 8|qissa00e pue juswpedwod ubls uoneunsap apLIBAQ
soopajul pue Buipiaoid uo paseq si [esodoid s,194|4 MEN| JuOl) BY) Ul PESO|oUS ‘YOlIMS SPLLISAO Yo0pBjul UY yoopajul o A2 G- g9
b6/ 1 HS uauno ul papinoid se
1915N|2 Jojeaipu) ay} Buipirosd uo paseq si jesodoid s,1eA|4 maN 1D49| siojesipu| Ly [ +9
—[SeUM DUISIS SUT
JO peaye Aj9jeIpaLuLLl [MOD JUOl) 3Y) UO pajeso)
'¥6.14S uo papiaoid Apusund aq |[eys ‘Jelawelp ul sayaul g/1-g JO wnwiujw
se abneb ainssaid yoes Joj sa|paau ajbuis yim sabneb e pue sa|paau om) upm (s)ebneb ainssaid
ainssaid 1y Buipiroid uo paseq s| [esodoud sJaA4 map| Jie pue ‘sjybi Jojeoipul ulEpaD ‘1ejewopaads ay | |sjuawnisul rAl e b4 £9
)OO U 1S21-){01d pUE I
“$6./ LS UO papiroid Ajuaind se xoq SAS e} Ul pejunow| B Sapnjoul Jey) 8INSOjoua JUBSISeI-EPUBA ApInis|  ainsojaul
wia)sAs Ddy ay) Buipinoid uo paseq s |esodoid sJ2A|4 meN UMO S} Ul pasnoy aq |jeys wajsAs Ddy ayL. wa)sAg Z8LE 8Z-¢ 29
RALERS
10} SSaulpeal 1anpoid SINSSE PINOM JBy) SSAlBUIS)|Ee SSNIsIp
0] 91| pInom JaA|4 MaN 76/ LS U0 papircid se WajsAs
s1y) 1oy suoisiaoid Buipinoid uo paseq si [esodoud s9414 wa)sAs saddijy Buiuonouny Ajjny ‘pewwelboid
MBN wajshs anbiun ay) yym Jsjunosus sanss| [BISASS 0} aNn(] AN} & yIm palanlap a4 [[eys yoeod yoed| wW3ddITI|LL'E 12-¢ 19
“4-£ UOI)99S Japun UOIEJUSINIOP Payoelie ay) 0) J8jal ases|d
v6LLYS
juaLng Ul papiaold e S| pue sjuawalinbal yay spasoxa
dwel ay] -/:| jo onel s|bue uawAholdap e yum ‘sq| 099
18 pajes S| pUB sayoul 9° /¢ Jo Yybua| e ‘sayoul GZ'ZE JO YIPIM|  "UDBOD By} JO JoOp juol 3y} Je papiaoid aq |[eys
Jes)o e sey wiope|d dwes wnuiwnie 321y} yaui g1/¢ ‘piys-uou pue sjuawaiinbal y] 4 pue yay yim ssidwos
Byl 'sng ay} JO JOOJ) Y} OJUI PBJUNOLL XOq [98]S SSB|UIELS B Ul AN} uaiym ‘pasemod-A|jeoujoaje ‘pauleju0d
peiols st 1ey) dwel adA | dij4 Jejnpow ‘paulejuod jjas pajusled -jjas 'uBisap adAj Jno-dy} ‘jenba pasoidde|dwey Jieyd
s 8|4 maN Buipiacid uo paseq si [esodoud s,194|4 maN 10 ‘N1 e a8q |leys dwes Jieysjeaym ay | 12aym 1'9¢ 1€ 09
qUIFpeeuUs
yBiy je 195 s1 Jojow Jadim pPBIYSPUIM Ay} UayM
ANnqisia s Jaaup anoidwi o) ainixy Y6l [enpialpul
yoea Jo ssaupybuq auj isnipe Ajjeanewoine o}
sindur @1249s1p Jo nduj BlEP [ELIBS Y)iM Aemaieh
6661 ybnoly) siopuaa snouea Aq payddns
‘$6/ L3S SSUEW siy1 "Ss|oo) pazieoads Aue jo|  Swa)sAs [04u0D X3|dNNwW S[2IYBA Y)Im B0BHSIUI
asn ay} Jnoyum s1yby| Jo jueq [ENpIAIpUl Yyoes Joj pawwelboid lleys waysAs Bunybl ay | pojwod sebusssed
2Q ued ey} 2injea} JBWWIp 3|gelsnipe yim wajsAs 104 1y61| Jusiqe 0} aAleja. A|jednewoine Bunybiy
W6 37 901 2y Bupiaoid uo paseq si [esodoud s | maN |28 1yb sisnlpe pue sjos]ap Josuas 0loUd Jouaug ¢ G-€ 65
T¢ UUNOES J9PUTT UUNETIIUUT PeJEfE 947 O 19791 9SE9[d
‘Buioines
10§ Juswainbal ou st aiayy ‘waysAs Bunyby| sy uo Ajuelem
1eaf z| e pue syl g3 aus jo ey peubisap ay) uo paseg
‘sdeB Jnoyum ajeuoqieoijod
j0 aoa1d snonupuod auo yum Buisesd Ajleoneyisae ue
2le S19A02 8] “$6/14S uo papiaoid Ajuaund se syyb| Jousjul ‘lenba paaosdde Jo XaNIQ o9 Bunybiy
Z'E'e S-€ 85

(g90.1) 19A14 maN Buipinoud uo paseq si [esodoid s Jak|4 maN

eys waishs Bunybi| Jouaiul sabuassed 37 8yl

Jousyu|




T 28ed

Buieauy|
“HMAD 01 peo] Jo ssapiebal spuodas / uigimyBiay Bunesado|  ayelg "punoib ayj o} JOOP JUOL BY) JO BUIISIUSY
1981102 8y} 0} BsU ||eys pue (YMAD) PEO| %001 1E sejxe ylog |eutpnyiBuol 8y} 18 painseauwl ‘sayoul QL
pue ‘isd Gg| 18 ainssaid Jie 8y} yim SPUo2as G UIy)m uonesedo| eyl aiow ou o ybiay e 0} J0op JuoJ) By Je dais
yoeos Bunpwiad JybBiay € o} [sauy Spis JUBL Uy B WoJ) asiel| Uy} Jamoj ([eys 201asp Buijeauy pajenioe-iojelado
UED yaIyMm ‘yoeoa e Buipiaoid uo paseq si jesodod s oAl MaN| BUL "S3pIS Y10q U AJusna [9auy 1SN YIBOD BY | LS 2= €l
‘abieyo
exe ou e papiacid S| AJueLiem S8l 000 00E JO Siesh G
‘a|xe Jeal 8y} Jo} Sq| 099'8Z S! PEO| 2[XE WNWIXEW 3y
‘ures} Jeab uononpal
Jamod abejs-ajbuis e Buizinn ‘sbunseo Jejuad [eauayds Ajjenb
-yBly Jo epew a|xe a|jqelas)s-uou ‘uaalp ‘pibi e s| ajxe Jjeal ay|
"8[XE JUOJj BY} UO £/8'G| S| PEO| 3|XE WNLUIXEeW ay |
"lenba paaoidde o A|quasse
‘a|xe adA} usalp-uou 'palas]s ayelq auua ay ybnoiy) apjonuy Bulas)s
{UON}08S MOJ|oY Ylim weaq paddolp ‘uoil ISED B S| B|XE JUOJ) 3Y | 3y} wou} sjuauodiuod [[amyo0y selelodiosul
jey) |enba panocidde 1o ‘10jUBpy ‘|[emyo0Y
“S2)EIq NSIP YIM 3XE Jeal 4-9EE L-AH SU} PUE B[Xe Juoy B ‘4.0| ‘NVIN PJEPUEIS 01| 8siaaa) ‘adk) Juspuadapul
SMOA "NV @y Buipinoad uo paseq si [esodoud sJah|4 maN aq ||eys wa)sAs uoisuadsns o|xe Juol) 8y salxy il ] -G zl
-10SS|0G ‘MOpuUIM 3pIs s Jojesado ayj uo|  SIAVHS
(dHD)|  pue ‘pietyspuim auus ay) jo jley ARlewixoidde]  NNS ONY
suonenbay aje)g eILIo)EY) 19aLU 0} JapJo Ul sapeys umop |ind 'pleIyspuIm 2y} Jo apis s Jojesado Joj papiroid HOSIA
JO Nnal| ul Josia uns Buipiaoid uo paseq si [esodoud s19A14 maN 2q ||eys sapeys umop |ind adA}-10ss10s NNS|LL Y L1 12
STGNE50] 5L "PE3Y S,J01EI500 307 JO TUbH
2y} 0) pue anoqe payoeje sayoul | Ag ssyoul
"bEZ1LMS Ul papiaoid Se s| siy) 'GLxg Buunseaw {7 JO JOLIIW MBIA JER] XBAUOD PBJUNOLU-|BAIMS
Jouyw Jousjul ue Buipiaoad uo peseq si |esodoud s 8|4 maN e Ag paysiidwosoe aq ||eys uoeAlasqo Jousiu| Jopau) FAl* ol 0/
"JuswaInbal (g 8yj Jeall 0] Japlo Ul 01X "B0BHNS J92J)5 aY} 9AOQE Seyoul
ale jey) siouw Buipiaoid v paseq si [esodoud s k|4 maN 08 UBU} SS3| OU pajunow aq ||eys siouiw yjog Jouayxg [ oL-¥ 69
“Tenba paAoIdde
p6/ 1S Jad speys uonowoiny Aq painjdejnuew | IO 8))9SSED auIydeU OSSN 2] ||BYS pue u98Ios MOPUIAA
suaalos Buipiacid uo paseq si |esodoid sJah|4 meN|  Jejos B ypm paddinba aq ||eys mopuim spis ay | apIs vy 61 89
“$6/14S Waund uo papiaoid
se sl siy| ‘uomisod 440, 2Y) Ul pase|d s Youms uni Jsjsew ay)
J8Ye INoY % '0Nu0d O1d au) Ag Jjo pasamod ale swe)sAs Jaylo
|| ‘xogaJey pue ‘olpel ‘Wbl pJezey ay) Jo uondadxe YIm " Hed
yBiN pue ‘uny BIN ‘uny Aeq ‘auibu3 dois, ‘paliegel sl 1ey youmsg
youms uny Jojsew e Buipiaold uo paseq si [esodold s194|4 maN a2/ NNy / 440| uny saisep LYy o 19

Araregligyg
#6.14S Bulyolew Jaqunu ped Buimol|o) ay) yim
|2aym Buuass e Buipinoid uo paseq si lesodoud sJ84|4 maN

‘|lenba panoidde 10 ‘| ggH ‘s1onpold Juawanolduw|
B[9IYDA 2q ||eys A|qLUSsSE uloy auy) pue

|enba paaoidde 1o ‘ALFAFZ0Z19ME ‘Sionpold
Juawanoidw] 3|o1YaA aqg [[eys |9eym Buusa)s ay |

i

uonng UIoH
pUE [83UM
Buusslg




ST afed

NOT
SS3HddNS
‘Bale S|y} I'N
uj $8114 JO YsU ou si a1ay) se eale julof Bunenoiue sy ul sajzzou uopoas Juiol pajenoe ayy uiyum| O1103.13d
10} Juswalnbal ay) Bune|ep uo paseq si [esodoid sJoA|4 maN| 8y ysinBunxa o) jusbe |ediwayd AIp JusIDIPUNG « IHI4|LL'S 6-G 18
NOT
SS3HddNS
dn uel seb juejadxe |euis)xe ue I'N
‘xalawy Aq papiaoid se spunod| pue yue) sbeiois M, ajdind spunod zz e Jo juabe| 01103130
Gz 10 yue) abeioss e Buipiacid uo paseq si [esodoid sJek|4 meN| [Ea1WBYD Aup spunod g e aAey [leys walshs sy | IHI4(LLS 6-G 08
‘UOJJEJUSLLNOOP PBUJBYE 8U) 0) J8jal 9sed|d
‘paiinbai se sBunel Juaiayp ay) S1EPOWILIOIOE
01 'D0LHD / 3d1d 2082 / (2D3) 2 4orenb3 / (1D3) | Joyenb3 ‘paniwiad 2q ||im Spua ajqesde(dal
yum 0Gg D4 dinboJay ‘saduejsul 8soy u| “aul|
‘dinbosey pue seuisnpu| Jaqgny [INuep Aq painoenuew ,08z dinboiay ay) jo aouewiopad ay) peadxa saul
sBumy pus padwio PIEPUE}S Yym SaUl| JaGqni aaYIuAs a|gixal| saull aus jo IIpes ay) a1sym 1daaxe L0gg dinbolay| pinj4/saur
Bumoijo} oy Buipirold uo paseq s| [esodosd s,194|4 maN aq ||eys saul| oneIpAy a|qixs|) AiessasoN|  olnelpAq 8'G/L'L'S 8-G 6/
£ d¢ SN I00d 8¢
.£7/2 'sNg 1004 oF
¥ 'snd 1004 09
‘eale ‘YIBOD BY} JO APISQIND
13|11 (8N} 2y} 0} Jadwing ay) jo abpe Juoly By} WOl SUOISUBWIP 2y} uo Jadwing juoly ay; jo abpa juoly sy}
Bumojjoy sy Buipiroid uo paseq si [esodoid sJakld MaN| pulyaq 189) g| A[@1ewixoidde papiaoid aq |leys Jj|  J9jlld |8nd 296 8-G 8.
UONEJUSWITIO0 PSUJENE 90T Of J9J9T 85ES],
“UE} 8y} Spisul
pinbi; ay) jo Buiaow sy [o1uod 0} palinbai sajyeq Aessasau
2y} SUIRIUOY NS Yoiym suajAujaAjod payul-Ss01d JO pajonisuod ‘le8ls
yuey jany e Buipiaoid uo paseq si [esodoid s 19414 maN SSB|UIBIS JO PIONJISU0D 3q ||BYS MJUB) [an) ay| ue] [an4 1'9'g .-G Ll
|YIA Ay}
10 abpa Jamo| ay) je Ajsjewixoidde pajeoo| AJUBIUSALOD SBABA
uelp () 1noj Alddns ueo 1aA|4 meN “sBnjd 1no uesio yum
pali Jou a1e Syue) 8y | "SaA[eA ulelp ajowal o] Buipes| saul| "aAjEA [BNUELL B
UlBIp yum snq ay) Jo Joualul ay) uo Bui|iaa ay) Jeau pajedo|| Se ||am Se I9jeay INoYIMm SARA Ulel] OINY gy S| slloAlesey
aue 1ey) syuey Jie Buipinosd uo paseq s| jesodoid sJah|d maN|  ue yum paddinba aq jjeys Jjomesal Arewnd ay | Iy g 9-G 9/
tolsuadsng anjg
‘Buipoa sBumi4 pue
10]02 [euonippe ue apiaoid o} [eaoidde sisanbal Jak|4 maN sau iy 6% 9-G Gl

‘paJinbai aq |Im pua asoy 3|qIXa) ¥ 'pasn ag o} unb
asealb pus aqn) pibl e Mo||e 0] 3|qISSI02E || Jou ale sBumy.
asealb s Jah|4 maN Buipiaoid uo paseq si [esodoud s A1 maN

‘1S10y B U0 Y2EOD 2y} )M Jo Jid e woly
‘Spua as0y 2|qiXa|} INoYIM unb aseslb pJepuels
B UM 9|gISSB02E 3 ||eys pue ‘uoioadsul
Jo 9se? I0} pajeoo| aq |[eys sbu

uoneouqnT

-G




91 99ed

“SUOII8S 100} 09 PUB OF/GE Y10g JO D-E UON0as Japun pajels

se syyBlem snq Buipiaoid uo paseq si [esodoud sJaf|4 MaN WbBam VIN YN VIN 68
UOSTY PUe
J13A14 maN Aq Juawdojaaap ul ||is SIY) S S21J0SS800. [BI11)09]3
apn[oul Jou op s8snq ,09 PUE ‘,0F ‘,GE 10} sjesodoud uosl|y
ay) ‘Janamoy ‘sasng 09 pue 0 ‘GE Joj |esodoid Jyg au)
ul papIpirold a1 $31I0SSS2E [EDUID8)Y 1BY) SBSIAPE J9A|4 MBN $8110SS300Y [BOLIO8|] V/N YIN v/IN 88
TS VINGS
ue uo Bupsal a1eoldnp Buiwiopad Jo Nai| Ul UCHEJUBLINIOP
158) apinold ued JeA|4 maN 19enuoD snolrald uo
$2SNQ JOIS|a0X UO paj|ejsul uaaq Apealje aaey Jey) sjuauodwod
uo sjse) Buneuiwi@ uo paseq s| |esodoid sJak|4 MaN Bunsa Bunse ] A AAN G-zl .8
“UOlEDYIB]) GJBD JO SMIE]S 10 Y- UONJOBS 0} J8jal 3sEs|d qieD VIN VIN VIN 98
‘Auadoud o suosiad o} Aunful ul paynsal WOM |e10ads yum paynuapl aq pjnoys Yyoeoo ay)
Aq pajenul sabueyo weiboid jey) uaae ay) ut Ayiqisuodsal|  Buiwwesboidal Joj paunbal saoiABp pajeloosse
Aue Jo Jah|4 MBN SA|0SgE O] JOLUOJSND LWL} SIBAIEM Auy ‘sabueyd a1emyos Joj Jaijddns ayy o}
aunbal pjnom 53008 |IN4 “SSOIYSA YIM ansst asned saBueys|  yoeq ob o) Buiaey noyum ‘waisAs xajdiinw sy
weiBoid jey) uaas ay) ul Alpgel swnsse o) Bupssuibual uo seoinap Buizusjoeleys-al Jo ‘Bunaep ‘Bulppe|  WILSAS
18A|4 MaN Joj JI @oualsjeld “BulwwelBoid washs Buixajdinw SE Uyons a1em)jos au) o} sabueyo uoneinbyuod] HNIYIM X
0} ssaooe ||y Buipiaoid sabeinoasip AjBuons Jakl4 maN | axew o) Ajiqe syl yim papiaoid aq ([Bys VIW4S| ITdILINNG L e/ GQ
TUSWHEdWo) Pa[eas e Ul paiedo] 34
‘b64 1S U papiroid se pue uonejuswnoop| [leys pue [enbe paacidde Jo xauiqg 29 |[BYS YIIUM W3ILSAS
_payoene ay) ul payioads se we)sAS xajdnnpy NINA SoIund8|3 'iajjonuo0 216o| ajqewwesboid XITdILTANW,| DNIMIM X
0osuep Jayied Buipinoid uo paseq si |esodoid s 19414 meN Aq pajjoniuod aq |eys walsAs [eaujoae ayL| IdILTINNIG L e/ 8
SW3|qoJd punolb 1o UOIS01100 SJEUlNe S
‘¥6.1 S Buyslew si010auu0d yonag 0} S}98UU00SIp [enba Jo UosIeayS-uouue)d| TYNIWYIL
pue yed-leuieap Buipiaoad uo psseq s| [esodoid sak|4 maN|  upm uBisap aum-om JO 84 ||eys S19300s dwel |iy|  'ONIFIM[L L z-1 £8
‘Buissoio
peOJ|IE] B ISAO JO PBOJ BU) JO 3pIS
ay) 0} a|o1yaA pajgesip e Buiaow se yans suopenyis Aouabiawa
Joy Ajuewnd sy uonouny Siy ] “LWa)sAs
ay) 0} 1220 Aew jey) sabewep Aue jo ssajpiebal ajgissod |je je
1 1emod uopoel) apiAod (|IM WaISAS U] PlaY SI YI}IMms apLIBn0
Aouablawsa ay) se Buo| sy “Jemod uoijoel] UMOPINUYS JO ‘leaoidde ] W4S 01 1o8lgns pue
1w AlEWLIOU JBY) SHOBQ PlO) [EDLIO9|8 PUE [EWIBY) ||e Sapuiaro| paziwndo Ajejeudosdde aq ||eys spow go-suibua
uopouny siy | "painbai si uonouny spisAc syl se Buoj se Joy ui 8jelado o) a|oiyaa ayy Joy Alpqe ey sulbus
uopisod ,NO, Ul Ul p|ay ag 1snw Jey) yoyms Agjuswow e ue JO 9SN 8y} INOUIM UDISIAIp S0UBUSIUIBL uonng
S| YoUMS 2pluIaA0 Acuablawa ay ) “ainjes) spuiaao Aouablaws yoeoo e 0} (siebusssed jnoynm) Buuinial apLUIBAQ

ue sapinoid DS WaISAS @AUQUAAH SwelsAsS Jyg oyl

10 8|qedes aq a|21yan ay) 1ey) siejeid v NS

auibug




== ¥ XCELSIOR

NEW FLYER

ER BY DESIGN

CITY AND COUNTY OF SAN FRANCISCO
San Francisco Municipal Transportation Agency
Request for Proposals
THE PROCUREMENT OF
30-Foot, 40-FOOT AND 60-FOOT LOW FLOOR
DIESEL HYBRID COACHES

Exception # 18



Cummins Extended Coverage Plan

Coverage

Cummins Extended Coverage Plan (Plan) is available to be purchased for all eligible Cummins Engines used
in automotive applications marketed for use anywhere in the world under the trademark “Cummins” or
“Cummins ReCon®". This Plan covers any failure of the Engine, under normal use and service, which results
from a defect in material or factory workmanship (Covered Failure).

This Plan begins on the expiration of the Cummins Base Engine Warranty applicable to the Engine. Coverage
ends at the time, miles (kilometers) or hours specified on the accompanying Certificate, whichever occurs
first, AS MEASURED FROM THE CUMMINS BASE ENGINE WARRANTY START DATE.

Cummins Responsibilities

Cummins will pay for all parts and labor needed to repair the damage to the Engine resulting from a Covered
Failure.

Cummins will pay for the lubricating oil, antifreeze, diesel exhaust fluid, filter elements and other maintenance
items that are not reusable due to a Covered Failure.

Cummins will pay reasonable labor costs for Engine remaval and reinstallation when necessary to repair a
Covered Failure.

Owner Responsibilities
Owner is responsible for operation and maintenance of the Engine as specified in the applicable Cummins

Operation and Maintenance Manual. Owner is also responsible for providing proof that all recommended
maintenance has been performed.

Before the expiration of this Coverage, Owner must notify a Cummins distributor, authorized dealer or other
repair location approved by Cummins of any Covered Failure and make the Engine available for repair by
such facility. Owner is also responsible for delivering the Engine to the repair facility. Service locations are
listed on the Cummins Worldwide Service Locator at cummins.com.

Owner is responsible for all towing and/or travel expenses incurred as a result of a Covered Failure.

Owner is responsible for the cost of lubricating oil, antifreeze, filter elements, belts, hoses and other
maintenance items provided during covered repairs unless such items are not reusable due to the Covered
Failure.

Owner is responsible for communication expenses, meals, lodging and similar costs incurred as a result of a
Covered Failure.

Owner is responsible for non-Engine repairs, “"downtime” expenses, cargo damage, fines, all applicable taxes,
all business costs and other losses resulting from a Covered Failure.

Owner is responsible for the cost to investigate complaints, unless the failure is caused by a defect in
Cummins material or factory workmanship.

Limitations

Engines with an emissions certification listed below must be operated using only diesel fuel having no more
than the corresponding maximum sulfur content. Failure to use the specified fuel (see also Cummins Fuel
Bulletin #3379001) can damage the Engine and aftertreatment system within a short period of time. This
damage could cause the Engine to become inoperable and failures attributable to the use of incorrect fuels
will be denied Warranty Coverage.

Maximum sulfur levels by emissions certification level as listed on the Engine's dataplate are:

EPA 2007/2010/2013 max. 15 parts per million
EPA Tier 4 Interim / Final max. 15 parts per million
EU Stage I1IB 2011 max. 15 parts per million
Euro 4/5 max. 50 parts per million
Euro 6 max. 15 parts per million

Cummins is not responsible for failures or damage resulting from what Cummins determines to be abuse or
neglect, including, but not limited to: operation without adequate coolants or lubricants; overfueling;
overspeeding; lack of maintenance of lubricating, cooling or intake systems; improper storage, starting, warm-
up, run-in or shutdown practices; unauthorized modifications of the Engine. Cummins is also not responsible
for failures caused by incorrect oil or fuel, or by water, diesel exhaust fluid, dirt or other contaminants in the
fuel, oil or diesel exhaust fluid.



Aftertreatment components are not covered by this Plan.

This Plan does not apply to accessories supplied by Cummins which bear the name of another company.
Such non-warranted accessaries include, but are not limited to: alternators, starters, fans, air conditioning
compressors, clutches, filters, transmissions, torque converters, steering pumps, non-Cummins fan drives,
Engine compression brakes and air compressaors.

Cummins branded alternators and starters are not covered by this Plan.

This Plan does not apply to maintenance components, including, but not limited to: fuel injectors, fuel pump,
STC hydraulic tappets, STC oil control valve, fuel control valve, low pressure fuel regulator, throttle plate
actuator, spark plugs, spark plug boots, ignition coils, ignition control module, turbocharger, air compressor,
fan clutch, water pump, fan hub, fan idler pulley assembly, vibration damper, belts, hoses, belt tensioner and
thermostat.

Failures resulting in excessive oil consumption are not covered by this Plan.

Parts used to repair a Covered Failure may be new Cummins parts, Cummins approved rebuilt parts or

repaired parts. Cummins is not responsible for failures resulting from the use of parts not approved by
Cummins.

A new Cummins or Cummins approved rebuilt part used to repair a Covered Failure under this Plan assumes
the identity of the part it replaced and is entitled to the remaining Coverage hereunder.

This Plan is transferable to subsequent Owners of the Engine by notifying a Cummins Distributor within 90
days of the transfer of ownership.

This Plan does not duplicate other Coverage applicable to the Engine.

Fees paid for this Plan are not refundable.

CUMMINS DOES NOT COVER WEAR OR WEAROUT OF COVERED PARTS.

CUMMINS IS NOT RESPONSIBLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES.

EXCEPT FOR THE PUBLISHED CUMMINS ENGINE WARRANTY APPLICABLE TO THE ENGINE,
THERE ARE NO OTHER WARRANTIES, EXPRESS OR IMPLIED, OR OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE.

Coverage I.D.: NEC
Coverage I.D.: RNE
Coverage I.D.: CWB

Cummins Inc.
Box 3005
Columbus, IN 47202-3005
o U.S.A. Bulletin 3381312 Printed in U.S.A. Rev. 7112 ©1995 Cummins Inc.



¥ XCELSIOR

NEW FLYER A‘ ETTER BY DESIGH

CITY AND COUNTY OF SAN FRANCISCO
San Francisco Municipal Transportation Agency
Request for Proposals
THE PROCUREMENT OF
30-Foot, 40-FOOT AND 60-FOOT LOW FLOOR
DIESEL HYBRID COACHES

Exception # 32



NEW FLYER

Energy Storage System (ESS)

PRESSURE
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s128301a.svg

Fig. 55: ISG Pressure Test
2.5. Energy Storage System (ESS)

2.51. Description

The roof-mounted ESS consists of 16 bat-
tery modules, each containing 96 individ-
ual lithium-ion cells. The roof-mounted
enclosure uses two fans to draw cooling air

through the battery modules.

2.5.2. ESS Specifications

RESENVE o mmmmmrmemanssmsiss 11.2 KWr/hr
Operating Temperature ........... 52°C (125°F)
ST | O 11.7 inches (297 mm
VAAH - covessisisininss; 41 inches (1041 mm)
Lengtl v 84 inches (2135 mm)
Weight ........ 800 Ib (365 kg) 740 Ib ( 336 kg)
COONg s Forced ambient air

2.5.3.

2.5.4.

(environments up to 125°F (52°C)

Operation

The ESS provides energy during vehicle
acceleration and peak power demands
and recaptures energy during decelera-
tion. The charge and discharge power are
controlled by the Propulsion Control Sys-
tem (PCS) which communicates with other
components in the hybrid drive system via
the J1939 Data Link. The ESS uses one
positive and one negative contactor to dis-
connect from the hybrid drive propulsion
system when either the engine is shut
down or when a Stop System fault is
detected.

The ESS utilizes a self-contained Battery
Management System (BMS) which moni-
tors each battery module individually, pro-
vides continuous cell voltage equalization,
and monitors ESS temperature.

Maintenance

Refer the Preventive Maintenance Section
of this manual for scheduled maintenance
activities and intervals. Refer to 4. “WVEN-
DOR SERVICE INFORMATION” on
page 26 in this section for comprehensive

Nominal Voltage..........c.ccccevvinnnnns 630 VDC troubleshooting, servicing, and testing
oo information.
Power Capability
....... +200 KW peak, £50 KW continuous
The New Flyer vehicles described in this manual may be protected by one or more
Rev. A - Jan 08 2014 patents and design applications or registrations in the United States and Canada, 5-17

and in other countries. Refer to “Vehicle Patent Information” in this manual.
Copyright © 2014 New Flyer Industries Canada ULC



Energy Storage System (ESS)

—

NEW FLYER

2.5.5.

Removal

4\ DANGER

EACR §

Refer to 1.1. “High Voltage Safety” on
page 1 in this section and familiarize
yourself with the safety requirements
before performing any maintenance or
repair on the system. Refer to 4. “VEN-
DOR SERVICE INFORMATION" on
page 26 in this section for BAE High
Voltage safety requirements.

. Park vehicle on level surface with parking

brake applied and wheels chocked.

Set Battery Disconnect switch to the OFF
position and lock-out or tag-out the switch.

~

A\DANGER

DO NOT perform maintenance unless
you have been properly trained on high
voltage safety and are familiar with the
safety requirements and procedures
detailed in the BAE VPMS System Man-
ual. Adhere to the procedures
described in the vendor manual.

/A\DANGER

Use work platforms or scaffolding
whenever working on roof-mounted
components. Ensure maintenance per-
sonnel use an approved safety harness.

2.5.6.

Disconnect the ESS electrical cables.
Refer to 4. “VENDOR SERVICE INFOR-
MATION" on page 26 in this section for
electrical disconnect procedures.

Remove 12 mounting bolts, washers, and
spacers that secure the ESS to the vehicle
roof structure.

Attach lifting equipment to the ESS, ensur-
ing that all six lifting brackets are utilized
and the load is evenly distributed and bal-
anced.

Remove ESS from the vehicle.

Installation

. Use appropriate lifting equipment and

position the ESS on the vehicle rooftop
rack.

. Secure the ESS to the rack structure using

12 bolts, washers, and spacers. Torque
bolts to 38 to 45 ft-Ib. (51 to 61 Nm).

Connect the ESS electrical cables. Refer
to 4. “VENDOR SERVICE INFORMATION"
on page 26 in this section for electrical
connection procedures.

. Set Battery Disconnect switch to the ON

position.

. Start engine and verify system operation.

The New Flyer vehicles described in this manual may be protected by one or more

patents and design applications or registrations in the United States and Canada,

Rev. A - Jan 08 2014

and in other countries. Refer to “Vehicle Patent Information” in this manual.

Copyright © 2014 New Flyer Industries Canada ULC



NEW FLYER

System Control Unit (SCU)

2.6.

2.6.1.

2.6.2.

System Control Unit (SCU)

Description

The SCU, in conjunction with the Propul-
sion Control System, directs the energy
flow in the hybrid-electric system using
data from the driver interfaces and system
components. The SCU is mounted behind
a lighting panel on the interior streetside of
the vehicle.

SCU Specifications

Operating Temperature

........... External ambient: -40°C to 75° C

Helght .o smsuanssms 3.9in (99 mm)
WIAth ..o csivimanspmsi 8.7 in (221 mm)
Length. . xanmnnmmanmms 15in (385 mm)
Welght ..o s 10 Ib (4.5 kg)
Conlingivmemamamnimisi st

2.6.3.

Free convection air cooled on all exterior
surfaces

Operation

The SCU and the Propulsion Control Sys-
tem (PCS) control the diesel engine speed,

2.6.4.

generator power, and traction motor
torque. The SCU accepts commands from
the primary driver interfaces (accelerator,
brake, gear selection, Master Run switch
etc.), Energy Storage System (ESS), Pro-
pulsion Control System (PCS), and other
vehicle systems. It uses this information to
control the engine load and RPM, provide
optimal power, torque, and speed com-
mands to the PCS and manage the ESS
state of charge. The SCU is also used to
monitor the overall hybrid drive system and
provide diagnostic information.

Removal & Installation

. Set the Battery Disconnect switch to the

OFF position.

Remove the streetside lighting panel
located above the third and fourth win-
dows.

3. Unplug electrical connectors.

4. Disconnect dedicated ground wire.

5. Remove fasteners that attach SCU module

to mounting plate.

Installation is the reverse of removal.

Rev. A- Jan 08 2014

The New Flyer vehicles described in this manual may be protected by one or more
patents and design applications or registrations in the United States and Canada,

and in other countries. Refer to “Vehicle Patent Information” in this manual.
Copyright © 2014 New Flyer Industries Canada ULC
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Autotechnik GmbH

ARTIC-O-MAT
LIMBO
Description

ARTIC - O - MAT LIMBO
TECHNICAL DESCRIPTION

LOW FLOOR ARTICULATION
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ATG

Autotechnik GmbH

ARTIC-O-MAT
LIMBO
Description

INTRODUCTION

The ARTIC-O-MAT range of turntables has been in production since 1984.
There are three versions of the ARTIC-O-MAT :-

The standard for high floor buses
The Compact for low floor buses with two steps in the rear.
The Limbo for ultra low floor buses.

The major hydraulic and electric / electronic components are common to
all three versions. There are over 3 300 ARTIC-O-MAT turntables in service
world wide, over half of these in the United States of America.

See Reference list.

LIMBO 11 350

The ARTIC-O-MAT LIMBO was designed for low floor articulated buses.
It's height, measuring a total 210 mm from the top of the aluminium deck
plates to the bottom of the support structure caters for floor heights as low as
445 mm over the turntable. It allows horizontal rotational angles of up to
52° combined with vertical angles up to 10°.

The modular design allows this turntable to be used in a * puller ’ configuration
by simply eliminating the electronically controlled hydraulic systems.

The aluminium cover plates have been designed with easy to open-flaps.
These access flaps can be opened without removing the seats that are

mounted on the articulation.

This makes it easy to access the the joint for lubrication,checking and

maintenance.

Erstellt am 23.05.05

Version 24.05.05 (4)
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ARTIC-O-MAT
A T G LIMBO

Autotechnik GmbH Description

General description

The Artic-O-Mat plays a very important role in the safety and stability of the bus. The
anti-jacknife device is located in the articulation between the two vehicle sections. The
pivot angle between the front and rear vehicle sections is electrically monitored.
Unintended changes in the pivot angle are prevented by two double acting cylinders.

Depending on the driving conditions, the articulated joint is either free, damped
(throttled) or locked in such a way as to prevent further pivoting in a clockwise or
alternatively counter-clockwise direction.

When the maximum pivot angle is reached while reversing, the vehicle brakes are
activated as well as the relevant lock up valve.

Information for the bus driver.

The pivot angle between the front and rear vehicle sections is electrically monitored.
Two double acting hydraulic cylinders control the rotational movement of the turntable.

There are three tell tale lights located in the drivers compartment.

The max angle alarm.

This is activated at maximum angle (49°). If a pivot angle of 49 degrees is reached
when reversing the vehicle parking brakes are activated. To release the brakes put the
gear box into drive and move forward until the pivot angle is less than 49 degrees.

Pressure loss alarm.

This tell tale lights up when there is a leak in the system and the pressure has dropped
to below 10 bar.

Joint fail alarm

This is activated if

a. there is no power getting to the control system

b. there is a fault in the speed signal

c. there is an internal fault in the controller or the connected sensors

The controller can be programmed to limit the vehicle speed or to shut down the
engine within 60 seconds of a safety related feature , should the driver ignore the
warning lights.

Buzzer (optional)

A buzzer can activated if the pivot angle increases above 39 degrees to warn the driver
that he is approaching the maximum angle. It can also be activated to warn the driver
of a safety related failure and of speed limitation or imminent engine shutdown.

Erstellt am 24.05.05 Version 24.05.05 (3) www.articulated-bus.com
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ARTIC-O-MAT
A T G LIMBO
Autotechnik GmbH Description

TECHNICAL DESCRIPTION

The ARTIC-O-MAT turntable can be divided up into two main sections.

- The mechanical components
- The control system

The mechanical components.

The articulation is built up on a cast steel support structure.

This cast frame is bolted to the bus chassis at the front of the rear car body.

A large diameter bearing ( slewing ring ) is bolted on top of this frame.

This bearing allows the horizontal rotation between the front and rear body cars.
The maximum angle is limited to 52°.

Mechanical bump stops prevent larger rotational angles.

A steel “yoke" plate is bolted to the top of the bearing. This plate is connected to
the front car body via two “wrist — joint“ bearings. These metal elastic bearings can

rotate through a 30 ° vertical angle. The turntable structures are designed to allow
a maximum vertical angle of +/- 10°.

Maximum angles.

The maximum required horizontal turntable angle is defined by the front wheel
base , the distance between the centre axle and the turntable, and the front
axle steering angle. This angle is identified by a position switch and can be set
at any angle up to 52°. At 52° the hydraulic cylinders have not reached their
maximum extension / compression. Mechanical bump stops prevent a larger
angle than 52° thus protecting the hydraulic cylinders. The control system

can provide a signal to warn the bus driver when he is approaching maximum
angle when reversing.

The maximum required vertical angle is defined by the approach angle and the

break away angle between the centre axle and the hinge point at the turntable

when driving forwards and the breakaway angle at the rear of the bus when reversing.
On a low floor Artic these angles are usually between 6° and 8° and the resulting
maximum vertical angle at the turntable is 9°.

As it is not possible under normal driving conditions to manoeuvre the bus so that a
larger angle can occur, we do not have a vertical angle sensor.

Erstellt am 24.05.05 Version 24.05.05 www.articulated-bus.com

von von

Name : Browne Name




ARTIC-O-MAT
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The Turntable variations.

The ARTIC-O-MAT Limbo can be supplied in different configurations depending on
the bus builder’s requirements for seating on the turntable and how he wants to
guide the hoses through the articulation.

The hoses can be guided
- through the articulation under the floor (preferred solution)
- between the bellows and a false ceiling
- above the bellows on the roof of the bus.

If it is necessary to mount seats on the turntable we recommend using a
conventional centre hoop cross beam with the aluminium cover plates connected
via hinges. The hoop is steered by the joint to half the articulation angle.

The aluminium cover plates thus move at half the speed of the joint and

half the distance. The symmetrical movement allows the seats to be mounted in the
centre of the articulation.

The cover plates have access hatches which allow maintenance work

to be carried out on the turntable without removing the seats.

Version 1 061-01.007-P.00

This version has a conventional centre hoop carrier beam and cover plates.
Seats can be bolted to the turntable.

The hoses are guided through the turntable above a false ceiling in the bellows.
The centre hoop is equipped with spring struts which half the vertical angle.

Version 5 061-01.011-P.00

This version has a conventional centre hoop carrier beam and cover plates.

Seats can be bolted to the turntable.

The hoses are guided through the centre hoop cross beam below the cover plates.
The centre hoop is suspended from the roof and steered from below the hose
guiding frame.

Erstellt am 24.05.05 Version 24.05.05 www.articulated-bus.com
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The center hoop and aluminum cover plates.

The ARTIC-O-MAT LIMBO is equipped with a conventional center hoop.

This consists of a cross member that rides on top of the joint.

The center hoop which supports the folding bellows in the center of the articulation
is connected to this cross member via two metal elastic bearings.

The complete assembly is steered to half the articulation angle by gear wheels
located inside the main bearing.

The steering mechanism is held together by a retaining pin that can be removed
to allow the assembly to rotate during maintenance work. The hoop must be
pushed aside to torque the bearing bolts it conceals. The retaining pin is designed
to shear if overloaded. This can happen if the center hoop is hit by another vehicle
when driving or if an obstacle in the bus restricts its movement.

The design of the steel center hoop cross member allows seats to be mounted
directly to it.

Two semi circular aluminum cover plates with a protective rubber outside
lip are hinged to the center hoop cross member. Each cover plate has an
access flap which can be opened without removing the seats.

The access flaps are large enough to allow the joint to be lubricated and
the joint electrics to be checked easily.
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ARTIC-O-MAT
LIMBO

Centre hoop

CENTRE HOOP WITH SEATS

CENTRE HOOP BEARING
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ARTIC-O-MAT
LIMBO
COVER PLATES

Cover plates with seats and open accesss Hatches
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ARTIC-O-MAT
A T G LIMBO

Autotechnik GmbH The Control system

THE CONTROL SYSTEM

The control system can be divided into three subgroups.

1

The Sensors.

Speed signal

Speed switch / Transmission

2 pressure switches ( 25 bar ).

2 damping switches ( 39° left and 39° right )

2 end switches ( 49° left and 49° right )
1 pressure loss switch ( pressure below 10 bar )

2, The Control System

The programmable logic controller.
The telltale lights and buzzer on the driver's dashboard.

3. The Controlled System

Four solenoid valves located on the hydraulic control block :-
The damping valves, lock valve left and lock valve right.

The parking brake.

The engine management control system
ASR / traction control system if installed

How the control system works.

Two double acting hydraulic cylinders are installed in the turntable. Four hoses connect
these cylinders to the hydraulic control block.
When the tumtable rotates, hydraulic oil is forced out of two cylinder chambers through
the control block and into the remaining chambers, i.e. oil must flow through the control
block if the turntable is to turn.

By controlling the flow through the hydraulic block one can influence the handling of

the bus.

The pressure switches ( 25 bar ) mounted on the hydraulic control block monitor the
pressures which arise when the turntable rotates.
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ARTIC-O-MAT
A T G LIMBO

Autotechnik GmbH The Control system

When the bus drives through a right hand corner, the hydraulic oil in the left hand ring
chamber ( marked V3, on diagram 050.03.1 ) and in the right hand cylinder chamber

( marked V4, on diagram 050.03.1 ) is forced from the hydraulic cylinders through the
hoses and through the hydraulic control block into the left hand cylinder chamber

( marked VI, on diagram 050.03.1 ) and the right hand ring chamber ( marked V2, on
diagram 050.03.1 ). When this happens the right pressure switch is tripped.

When driving through a left hand corner the oil flow is reversed and the left pressure
switch is tripped.

The larger the pivot angle at the turntable the greater the danger that the centre axle
may be pushed off course which can result in jack-knifing.

This tendency to jack-knife or push the centre axle off course is held in check by two
safety features :-

1. The application of hydraulic damping at turntable angles above 39°.

2. Limiting the torque output from the engine at
turntable angles above 39°.

Hydraulic damping occurs when the damping solenoid switches a small nozzle into

the path of fluid flow through the hydraulic control block. This action makes it more
difficult for the turntable to rotate. By applying the damping (or throttle ) valve at angles
above 39° the speed of pivot angle change is effectively restricted and uncontrolled
jack-knifing prevented.

It is nevertheless possible for the rear vehicle to push the front vehicle off course
without jack-knifing if both axles on the front vehicle have low adhesion ( e.g. on icy
roads ) and the rear drive axle has good traction. In order to reduce the risk of this
happening the maximum torque available to the rear axle is limited at angles above
39°. The bus normally straightens up much faster when coming out of a corner than it
bends when driving into the corner. For this reason the hydraulic damping and engine
torque restriction are only activated when the turntable angle is increasing i.e. only
when the bus is turning into the corner.

The control system can identify in which direction the turntable is turning based on the
information available from the pressure switches.

The damping ( 39° ) angle is defined by two inductive proximity switches , one for 39°
left and another for 39° right.

Erstellt am 24.05.05 Version 17.09.03 (6) www.articulated-bus.com
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The hydraulic damping solenoid and the engine torque limitation are only activated
when the pivot angle is increasing. When the bus begins to straighten out of a turn

the damping and the accelerator interface must be switched off.

The input from the two pressure switches ( PL and PR )and the two 39° switches allows
the control system to identify seven different conditions :-

PL PR 39°L 39°R Condition Action

Driving straight none

turning left ,angle below 39° none
turning right, angle below 39°  none
turning left, angle above 39°L  Damping on
straightening, angle above 39°L Damping off
turning right, angle above 39°R Damping on
straightening, angle above 39°R Damping off

OO XOXO
O NONE D
OCOXXOOO
XXOO0o0oO0oOo

The turntable is equipped with bump stops which physically limit the turntable angle.
Before these stops are reached two end switches, one for maximum angle right and
one for maximum angle left activate the relevant lock valve solenoid on the hydraulic
control block. These lock valves only work in one direction i.e. it is possible to
straighten out of maximum angle left when the lock valve left is activated.

When the maximum turntable angle is reached when reversing the parking brakes
are activated. This stops the vehicle and prevents damage to the sub-frame around
the turntable. An interlock override can be installed to allow the driver to release the
brakes if necessary

The damping valve solenoids on the hydraulic control block are activated depending
on the vehicle speed.

This stabilises the bus and limits swaying of the rear section of the bus when exposed
to cross winds, overtaking another vehicle and when driving on uneven surfaces.
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Autotechnik GmbH The Control system

The programmable logic controller

The control unit is a general-purpose programmable logic controller ( PLC ),
model VMM 1210 manufactured by Vansco Electronics of Canada.

This unit offers the following features: -

1 Module uses industry standard J1939 communication.

2. Interfacing to other vehicle electronics such and engine, transmission and
anti-lock brakes can be easily accomplished with J1939 messaging.

3. Vansco VMM 1210 has LED's for each input and output circuit for easy system
diagnostics. All LED's incorporate blink codes to indicate faults.

4. Vansco VMM 1210 has LED for network activity to indicate communication
with other vehicle electronics.

Module has ability to store information on errors and faults.
Module has ability to store information on events or occurrences
(Log files) for system monitoring and advanced diagnostics.

~ o

Safety features / diagnostics

The input and output LED’s allow quick and accurate failure diagnostics of
the control system.

The following safety features are programmed into the logic.
- Engine torque limitation at angles above 39°.

- ARS / traction control interface.
The joint damping can be switched on when the traction control is active
to limit the tendency to fish tail when a rear wheel is spinning.

- Speed signal control.
The most important safety feature of the articulation is speed dependent damping.
It is important that the control system can identify the difference between
waiting at a bus stop or stoplight and traveling without a speed signal.
The controller compares the speed signal with a speed switch in the transmission.
When the bus is moving at speeds above 5 mph both signals should arrive
at the controller. If only one signal arrives both the joint fail light and first step
damping is activated.
The controller can be programmed to limit engine rpm or shut down completely
if the bus is not stopped within a fixed time interval after the alarm has sounded.

Vansco VMM 1210 has LED for Power to indicate system is functioning correctly.

Erstellt am 24.05.05 Version 17.09.03 (6) www.articulated-bus.com
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HOSE CONNECTIONS ON HYDRAULIC CYLINDERS

CONNECTIONS TO HYDRAULIC BLOCK
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THE HYDRAULIC BLOCK

The hydraulic control block can be divided into two main sections. The high-pressure
section consists of two lock up valves, two throttle or damping valves, two pressure
limiting valves and four non-return valves. The low-pressure section has a pressure
limiting valve and a screw lock valve which allows the different sections to be separated.

Each hydraulic cylinder has a ring chamber at the yoke end and a cylinder chamber at
the frame end. The right hand cylinder chamber and the left hand ring chamber are
connected to the left hand cylinder chamber and the right hand ring chamber via the
hydraulic control block

By controlling the flow through the block, it is possible to control the pivoting of the
turntable. The solenoid valves are activated by the electrical relay box depending upon
the driving conditions, the flow through the block is either free, damped or locked in one
direction. At vehicle speeds below 45 km/h the fluid flows without restriction through the
block. At speeds between 45 and 80 km/h the fluid is forced through the nozzle of the
damping valve DH

( nozzle diameter 1.0 mm ). At speeds above 80 km/h the fluid is forced through the
nozzles of DH and DL ( nozzle diameter 0.6 mm ). The lock valves SPL ( lock valve left )
and SPR ( lock valve right ) are activated when the turntable reaches the maximum pivot
angle. The damping valve DL is also activated when reversing the vehicle if the pivot
angle exceeds 39 degrees and the pressure exceeds 25 bar. The pressure in the block is
monitored by two 25 bar pressure switches ML and MR.

The low-pressure section of the control block consists of a pressure limiting valve ,a 10
bar pressure switch, and a test connection M1. The pressure limiting valve exhausts
the fluid through connection T if the pressure in the low-pressure part of the system
rises above 300 bar this could happen in the event of a fire.

By closing the screw lock between the high and low pressure sections it is possible to
work on one part of the system without having to bleed both sections afterwards.

Erstellt am 25.05.05 Version 25.05.05 (3) www.articulated-bus.com
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The rotational movement of the turntable depends on the flow through
the hydraulic block. The flow through the hydraulic block can be controlled by
activating the solenoid valves.

The hydraulic block allows 5 possibilities: -

1. No solenoid valves activated.  The flow through the block is unrestricted.
Only the system pressure of 20 bar
stabilises the turntable.

2. D H solenoid activated. The fluid must flow through a 1.0 mm nozzle
This has a throttling or damping effect
on the rotational movement of the turntable.

3. L H solenoid activated. The fluid must flow through a 0.6 mm nozzle
This has a very high damping effect on the
rotational movement of the turntable.

4. SPL solenoid activated. The flow through the block is locked in one
direction, the turntable can not rotate to the
left but it can rotate to the right.

5. SPR solenoid activated. The flow through the block is locked in one
direction , the turntable can not rotate to the
right but it can rotate to the left.

The solenoid valves are activated by the controller depending upon the following
parameters :-

Vehicle speed

Turntable angle

Vehicle in “Drive” or “Reverse” and the pressure in the hydraulic
system.

ASR / Traction control interface

VEHICLE SPEED

At speeds below 45 km/h when driving forwards the turntable is stabilised by the
charge pressure of 20 bar in the system, no solenoid valves are activated.

At speeds between 45 km/h and 80 km/h the solenoid valve DH is activated ,the
fluid must flow through a 1.0 mm nozzle the system pressure can rise to 150 bar
this damping pressure stabilises the vehicle.

At speeds above 80 km/h both solenoids DH and D L are activated , the fluid
must flow through a 1.0 mm nozzle and then through a 0.6 mm nozzle, the system
pressure can rise to 200 bar . This very high damping pressure prevents the rear
vehicle from swaying during high speed overtaking.
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Turntable angle

The lock valve solenoid is activated when the maximum pivot angle of 49 degrees, is
reached. At 49 degrees right, a position switch ESR ( end switch right ) activates
the SPR ( lock valve right ) solenoid. At 49 degrees left, ESL ( end switch left )
activates SPL ( lock valve left ).

Vehicle in drive or reverse

When the vehicle is reversing a buzzer is activated on the drivers dash board if
the pivot angle increases above 39 degrees. The angle is identified

by two position switches DSR (damping switch right = 39 degrees right ) and
DSL ( damping switch left = 39 degrees left ). If the system pressure exceeds 25
bar when reversing the damping valve D H is also activated. The pressure is
monitored by two 25 bar pressure switches mounted on the hydraulic block.

At 49 degrees in reverse the vehicle brakes are activated in addition to the
hydraulic lock valves.
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CONTROL MATRIX

Speeds between

Speeds between

Speeds above

0 and 45 km/h 45 and 80 Km/h 80 km/h
Pivot angles| Pivot angles| At max.
below 39° | above 39° angle
49°
Driving
forwards | Charge Charge Hydraulic | High hydraulic High and very
damping damping lock-up damping high hydraulic
20 bar 20 bar damping
independent of
max angle| pivot angle
alarm
Reverse | Charge Very high |Hydraulic
or damping hydraulic lock-up
neutral 20 bar damping +
Vehicle
brakes
activated
+
max anglerr
alarm
ASR
or High hydraulic damping
traction -
control
Joint fail problem with controller
pressure
loss hydraulic system fail
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REFERENCE
Autotechnik GmbH LISTE
Bus Manufacturer Transit authority No in service
New Flyer 1400
Canada+USA AC Transit , California 30
SAM Trans , California 40
Las Vagas 18
Minneapolis, St Paul 105
B.C. Transit, British Colombia 21
MUNI , San Francisco 24
St. Alberta , Canada 6
MUNI; Trolly buses, San Francisco 60
Mississauga Transit , Toronto 21
San Diego Transit , California 50
New York Transit 630
Clark County Transit, Oakland 36
Seattle Transit 274
Community Transit, Everit Washington 29
Des Moines, lowa 7
RENAULT 1100
France RATP, Paris
Euro Disney , Paris
Orleans
Bordeaux
VIBERTI IVECO
Italy Padova 86
Milan / trolly bus
Turin
MASA
Mexico Servicios y Transportes Electricos 190
DAF
Holland Puller Artics 39
Pusher Artics 42
DAB
Denmark Puller Artics 32
MCI
Canada 18
Metro Transit Authority, Nova Scotia
Halifax Transit / Quebec City
NEOPLAN
USA + Germany 116
Rhode Island Transit
San Mateo Transit, California
Dallas Transit, Texas
Community Transit, Everett, Washington
Erstellt am 23.01.05 Version 23.01.05 www.articulated-bus.com
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ARTIC-O-MAT
LIMBO
DATA SHEET

LIMBO Il PUSHER 350

LIMBO Il PUSHER 350

e
e .

Height Bottom of frame to
top of yoke plate
Including Centre hoop,
Bellows + cover plates

Length Total length
between horizontal and
vertical axis
between horizontal axis
and front flanges
and rear flange

Horizontal angles

Vertical angles

- 160
- 235
:- 1600
- 450

- 350
:- 800

=+-52°

- 4-10°
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A T G Basic Pusher

Autotechnik GmbH LIMBO 11 350 articulaion

061-01.002.0.04

- Mechanical and Hydraulic parts

- Wrist joints
- Articulation height 160 mm

( bottom of frame to bottom of cover plate )
- Articulation weight 470 Kg
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ARTIC-O-MAT
A T G LIMBO II 350 Roof hoses + Seats
Autotechnik GmbH

061-01.007-P.00

- Hoses through falce ceiling ( S ).
- Roof struts
- Seats on centre hoop
- Conventional cover plates
- Turntable height 235 mm
( bottom of bellows to top of coverplate )
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LIMBO 1l 350

Centre hoop control
w hoop beam

Centre Hoop control to be used with ATG hoop with hoses through roof.
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Autotechnik GmbH

Hoses in hoop beam

LIMBO 11 350

061-01.010-P.00

Version 5

-- Hoses through hoop beam under cover plates

— Roof struts
— Seats on centre hoop
_ Conventional cover plates

— Turntable height 288 mm
( bottom of bellows to top of cover plate )

Gepruft und freigegeben am 17.05.04
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NEW FLYER

#Option 260 | Model: Xcelsior | Length: 40-FT, 35-FT, 60-FT | Type: Low Floor | Propulsion: ALL

Battery System

The battery system consists of the vehicle batteries and tray, the voltage equalizer, and the battery
disconnect switch.

Battery Tray

The battery tray is located at the rear curbside of the vehicle behind an access door. The battery
enclosure and tray are constructed of heavy duty 3/16" polyethylene plastic. The battery tray is mounted
on a stainless steel sub-frame for support. The tray easily slides out on stainless steel bearings. The
plastic between the batteries and the sub-frame acts as an isolator pad on the surface of the tray which
reduces vibration to the batteries.

Battery Cable

The battery cable is a #4/0 gauge cable connected to the positive terminal of the battery to the battery
disconnect switch. Ends of the cable are marked with red heat shrink to identify cable as being 24V
Positive, blue heat shrink for 12V Positive and black for Negative.

Voltage Equalizer
A voltage equalizer is installed on above the rear shelf and can be accessed from the interior bulkhead
access panel.

e It's a power management system used to obtain a 12 VDC power source from a 24 VDC
electrical system which allow to function batteries as if they are in series and parallel at the same
time

¢ |t ensures that battery voltages remain equal

e |tis connected to the battery system at the 12 VDC, 24 VDC, and ground points

+ |t maintains voltage balance between the batteries and therefore the charge acceptance rate of
each battery to within 0.05 volts at light load and 0.1 volts at full rated load

¢ Designed to extract 12 volts DC service from a multiple battery 24 volt DC system while

electronically maintaining battery voltage balance which prevents overcharging and boiling of
batteries

¢ Continuously monitor battery condition with or without the engine running

Page | 1




NEW FLYER

Battery Disconnect Switch:
The battery disconnect switch is located on the fuse box, curb side of the engine compartment. This
switch isolates the batteries from the vehicle electrical system. A separate disconnect switch access door
is provided to allow disconnection of electrical power without having to open the curbside engine access
door.
e This rotary switch serves to disconnect the batteries from the vehicle 12/24V electrical systems
e To disconnect the batteries from the electrical system, rotate the battery disconnect switch to the
OFF position
Always rotate this switch to the OFF position before disconnecting any battery cables
OPTION - It can incorporate a limit switch that will detect when the switch is in the ON or OFF

position which disable engine ignition and shutdown the engine if the Battery Disconnect switch is
set to the OFF position

Fuse Box Assembly

The vehicle fuses are located in the fuse box located on curbside of the engine. It is made of Aluminum
treated with white primer.
» The fuse box assembly includes the battery disconnect switch, voltage regulator, fuse panel,
circuit breaker panel, and compartment light switch
e Italso houses the air system brake interlock components including the pressure regulator,
interlock mag valve, and Schrader pressure test valve

Page | 2
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NEW FLYER

SALES INFORMATION BULLETIN
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NEW FLYER

Xcelsior:

#241-003 | Model: Xcelsior® | Lengths: 35', 40" and 60’ | Propulsions: Diesel, Diesel-Electric

Polyethylene Diesel Fuel Tank

Product Features

The fuel system includes:

« Single cross-linked polyethylene fuel tank

Fuel lines and check valve
+ Fuel filters

+ Fuel pump

« Fuel filler

Fuel Tank

A single fuel tank is mounted transversely in the vehicle chassis,
forward of the rear axle. A fuel filler neck assembly is bolted to
the tank and provides mounting locations for the fuel-filler adapt-
er, pressure relief valve, and fuel-level control valve. Fuel tank fill
access is provided through a hinged door on the curbside of the
vehicle. Supply and return fuel hoses connect the fuel tank with
the engine.

The tank is constructed of cross-linked polyethylene with a nomi-
nal thickness of 0.300". The tank is internally baffled to prevent
fuel sloshing regardless of fill level.

e All lengths of diesel buses come standard with a 125 use-
able US Gal (473 L)-size tank and holds up to 144 US gallons
(545 L).

¢ Non-artic diesel-hybrid buses come standard with a 100 use-
able US Gal (378 L)-size tank and holds up to 144 US gallons
(545 L),

e Artic diesel-hybrid buses come standard with a 125 useable
US Gal (473 L)-size tank and holds up to 144 US gallons
(545 L).

4 a

Fuel
filler

Securement
straps

Posi-lock
system

e A

Rear
wheels

Fuel filler
locations
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NEW FLYER Xcelsior:

SALES INFORMATION BULLETIN #241-003

The fuel tank assembly is securely mounted to the bus with two support channels on both sides and a tubular structure in the center.
The fuel tank is mounted to the support channels by means of straps to prevent movement. The lightweight design of the tank and the
design of the tank supports make the tank easy to remove for maintenance.

Fuel Lines

The Xcelsior® bus comes standard with a biofuel-compliant fuel system. The fuel lines from the fuel tank to the bulkhead are nylon fuel-
grade tubing and orange in color in both 3/4" and 1/2" outer diameters. Fuel lines in the engine compartment are Eaton GH100 diesel
and biodiesel compatible hoses. No copper hard lines are used, only stainless steel.

Fuel Filters

The primary fuel filter is bracket-mounted on the curbside of the engine compartment. The filter assembly consists of a filter head and
a replaceable spin-on filter element, with a Water-in-fuel sensor and water drain valve. The secondary fuel filter is bracket-mounted

on the curbside of the engine compartment. The filter assembly consists of a filter head and a replaceable spin-on filter element with a
Water-in-fuel sensor and water drain valve.

Fuel Filler

By default, Xcelsior® is offered with an Emco POSILOCK 105 automatic dry-break fueling filler system although customers can request a
non-pressure fill-type system as an option. The dry-break fuel filler is located behind the rear door on the curbside of the bus. The filler
cap is recessed into the bus body behind a hinged access deor. The filler accommodates a 12" diameter nozzle and a fill rate of 40 US

gallons (151 L) per minute of foam-free fuel without spitting back or causing the nozzle to shut off before the tank is full. An audible
signal indicates when the tank is essentially full.

The POSI/LOCK Filler Neck Assembly

Dust Cap Pressure Relief Valve
Connecticn paint pratected by the Factony-testad pressure refief
impact resistant POSISHAP Cap, cr vahe masts the
zoaventional Aluminum Twist Cap. requirements of US DOT

protection in a fire situation,

l

Fill Neck
Fatentad fill neck design

Adapter Lewvel Control Valve

Emco Whaaton Customized level contral wahe tha tank is full
DRY-BREAK technology with szttings that meet the US ¥,
1o pravent spillage. DOT standards requiring the fusl

tank to b= no more than 95%
full, and prosidas protecticn
against fusl spillage in 3 vehick
rolizver situation.
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NEW FLYER Xcelsior:

SALES INFORMATION BULLETIN #241-003

Operations/Procedures

On engine start-up, the lift pump draws fuel from the fuel tank through a primary fuel filter. The low pressure side of the fuel pump
discharges fuel through the fuel manifold, the secondary fuel filter and to the inlet of the high pressure fuel pump. High pressure fuel
is delivered through a common fuel rail to the fuel injectors. Surplus fuel returns to the fuel tank through a return line.

Service/Maintenance

Replacement of the primary and secondary fuel filter is recommended every 6,000 miles (9,600 km), six months, or 500 operating
hours, whichever comes first. Opening of the drain at the bottom of the fuel tank to drain off water and/or sediment is required every
30,000 miles (48,000 km). Every 60,000 miles (96,000 km) or twelve months, whichever comes first, all fuel tank mountings and
brackets should be tightened. At the same time, the fuel tank cap seal, the breather hole in the cap, and the condition of the flexible
fuel lines should be checked. A thorough inspection of all fuel hoses is required annually for cover damage and for damaged, worn,

twisted, crimped, brittle, cracked or leaking lines. Replacement of all hoses in or out of machinery every five years or during major
overhaul is recommended.

Examples of detailed maintanance and repair instructions from existing bus service manuals can be supplied upon request.

Warranty

Fuel system componenets are covered by a 1 year, 50,000 mile warranty

Compliance

The Xcelsior® fuel system is compliant to APTA Whitebook guidelines. The fuel pickup location ensures continuous full power opera-
tion on a six percent upgrade for more than 15 minutes starting with no more than 25 US gallons (95 L) of fuel over the unusable
amount in the tank for the 40" bus. The bus will operate at idle on a six percent downgrade for more than 30 minutes starting with
no more than 10 US gallons (38 L) of fuel over the unusable amount in the tank. '

"Report TR09-35 Xcelsior® Fuel Tank 6% grade Test

Page 3 of 3



el ¥ XCELSIOR

NEW FLYER 2 BY DESIGN

CITY AND COUNTY OF SAN FRANCISCO
San Francisco Municipal Transportation Agency
Request for Proposals
THE PROCUREMENT OF
30-Foot, 40-FOOT AND 60-FOOT LOW FLOOR
DIESEL HYBRID COACHES

Exception # 79



NEW FLYER

HYDRAULIC HOSES

Hydraulic hoses are used to provide a flexible, pressure-resistant, and leakproof
connection between various hydraulic components such as pumps, motors, controls,

actuators, coolers, and reservoirs.

HOSE SPECIFICATION
H

ose Type | Specification Construction Tem. Range End Fitting
Manuli Meets or Exceeds | Tube: Qil-resistant -67 to 300°F Crimped
Equator 1 SAE J 517 synthetic rubber (-55 to 150°C)
(EQ1) 100R2AT Type S, | Reinforcement: Single
ISO 1436-1 Type | high-tensile steel braid
2SN Cover: Black synthetic
rubber with high ozone,
weather and heat
resistance cover
Manuli Meets or Exceeds | Tube: Qil-resistant -67 to 300°F Crimped
Equator2 | SAE J 517 synthetic rubber (-55 to 150°C)
(EQ2) 100R2AT Type S, | Reinforcement: Two
ISO 1436-1 Type | high-tensile steel braids
2SN Cover: Black synthetic
rubber with high ozone,
weather and heat
resistance cover
2807 PTFE | SAE 100R14A Extruded PTFE tube -100 to 500°F -
with stainless steel (-73 to 260°C)
single wire braid
Aeroquip Tested with Polyester braided cover, | -40 to 300°F Crimped
GH100 ASTM D6751 Extremely abrasion (-40 to 150°C)
Fuel Temp. resistant
Range -40°C to
+150°C

Engine compartment hose assembly applications are as follow:

1) Coolant vent line - Manuli EQ1

2) Fuel lines - GH100
3) Air line - Manuli EQ1

e Airline high temp. - 2807 PTFE
4) Engine and Trans oil - Manuli EQ1

5) Hydraulic and PS lines

C

. ) i ANULl EQUATOR 1
e Suction line - Manuli EQ1

e Medium pressure and bypass line - Manuli EQ2
e High pressure - Manuli EQ2

Aeroquip GH100

"'?-— I]

Aeroquip 2807 PTFE MANULI EQUATOR 2
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