REPCRT NUMBER. 3015-MGA-03-002

SAFETY COMPLIANCE TESTING FOR
FMVSS NG, 3015
FUEL SYSTEM INTEGRITY — SCHOOL BUSES

2003 Blue Bird All American
School Bus
NHTSA No.: 30900

PREPARED BY:
MGA RESEARCH CORPORATION
5000 WARREN ROAD
BURLING TGN, W 53105

Final Report Date: May 8, 2003

FINAL REPORT

FREFPARELD FOR.
U.S DEPARTWMENT OF TRANSPORTATION

NATIONAL HIGHWAY TRAFFIC SAFETY ADMINISTRATICN

ENFORCEMENT
OFFICE OF VEHICLE SAFETY COMPLIANCE

400 SEVENTH STREET, SW, ROOM 6115 (NV5-220)

WASHINGTON, O .C_ 20580

He Mo, 626525




This publication is distributed by the U.S, Department of Transporation, Mational
Highway Traffic Safety Administration, in the interesl of infrmation exchange. The
opinions, findings and concusions expressed in this publication are those of the
authar(s) and not necessarily those of the Depantmen! of Transportation or the National
Highway Traffic Safety Administration. The United States Government assumes no
liahility for its contends or use thersof. If rade or manufacturers' names or products are
mentioned it is only because they are considered essential to the object of the
publication and shouwd not e construed as an endorsement. The United States
Govermenl doees mot endorse products or manufaciurers.

/
o [ g

Chris Novak ! Project Techmician

Reviewed by; H‘AQ"-JLM Date: May 8, 2003

iichael JEII"IEJWL‘.Z

Trate: May 8, 2003

FiNAL REPORT ACCEPTED BY:

rrarco- Puverth

Mo a3 2003

Date of Acceptance




Technical Report Documentation Page

1. Report o, 2 Government ACcessian
30 5-WMGA-03-002 NG,

4 Titte and Subiitle

Final Repoit of FMYS 3 3013 Schoal Bus Compliance
Testing of 2003 Blue Bird All American

NHTSA No. C30900

3 mecipient's Cafalog fo.

& Report Date
May 3, 2003

6. Parforming Organization Code
MGA

| 7. Author(s)
Ghris Novak, Project Technician
~Michael Janovicz, Project Manager

8 Pedorming Drgamization Report
No
301 5-MGA-03-002

8. Perorming Organization Name and Address
MGA Resesarch Garporation
5000 Warren Road
Burlington, vl 53109

10 Wk Uit N,

1. Contract or Srant No.
OTMHZ2-02-D-01057

12. Sponsonng Agency Mare and Address

U.E. Department of Transportation

nMational Highway Traffic Safety Administration
Enforcement

Cftice of Wehicte Safety Compliance (NVS-221)
400 Seventh 5t, S3.W. Room G115
Waghington, D.C. 20550

13 fype of Report and Fencd
Coverad

Final Report

AfZ3I03 — BBID3

14, Sponzorng Agency Code
Myw35-220

I 15 Supplfemenfar}; Motes

"4B. Abstract

, A comphliance test was conducted on the subject 2003 Blue Bird All American Schoal Bus,
: NHTSA Mo, C30800 in accordance with the specifications of the Office of VYehicle Safety

" Compliance Test Pracedure No. TP-301-02 for the determination of FMWSS 3015 compliance.

17. Kay Words

Compliance Testing
Safety Enginesring
FMMWES 3015

18 Digtnbulion Statement
Copies of this report are available
frarn:

MHTSA Technical Infarmation
Services (TIS)

Room 5108, (NPO-230)

400 Seventh Strest, 5.0,
Washington, D.C. 20590

{202) 3664846

19. Secwrity Classif. (of 20. Secunty Clossif. (of this

this repor) page}
Unclassified Unelassified

Form SOT F1700.7 {8-72)

22 Price
!

21 Mo, of
Fagas i
s 5




- Section
1
2

TAELE QF CONTENTS

Furpase of Compliance Test and Summary
Comphiance Test Data

Gata Sheet 1 — School Bus Data

Cata Sheet 2 — School Bus Data
Instrumentation and Equipment List
Photograpas

Barrigr Infarmation

Page No

e =~ m L K




SECTION 1
PURFOSE OF COMPLIANCE TEST AND SUMMARY

A fuel system integnty test was conducted on a MY 2003 Blye Bird All American School Bus,
NMHTSA No. C30900, in accordance with the specifications of the Office of Vehicle Safely
Compliance (OVSC) Test Procedures TP-301-02 to determine compliance to the requirements
of Federal Motor Vehicle Safety Slandards (FMYSZY 3015, "Fuel System Integrity - School
Buses”.

Based on the tests perfformed, the MY2003 Blue Bird All American School Bus, MHTSA No.
C30900 appears to meet the requirements of FRVYSS 3015 testing.

This program is sponsco-ed by the Mational Highway Traffic Safety Administration {(NHTSA},
under Contract No. DTHNHZ22-02-D-01057 .
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SECTION 2
COMPLIANCE TEST DATA

The foliowing data sheets document the results of testing an the MY 2003 Blue Bird All American
School Bus, NHTSA Mo, C30200,
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DATA SHEET 1
SCHQOL BUS DATA

GENERAL YEHICLE IDENTIFICATION

School Bus Manufaciurer:
_ School Bus Modst:

~ Blue Bird

2003 Blue Bird All American

| Buiid Date: August 20024
"Incamplele Vehicle Manufactured By: —_—
Buitd Data for Bus Chassis: N
" Schoal Bus GVWR [kg): 13511
_School Bus GAWR Front ikgy: | 4926
" School Bus GAVWR Rear (kg): 8585
. School Bus VIM: 1EABNBFPAIZF210434
| No of Designated Seating Positions (DSP) a5
including Driver:
~ School Bus NHTSA No.: C?fﬂlaﬂﬂ. N ]
' Bus Body Color: " Yaliow ’
' Engine Displacen;léﬁt o QL
(51

No of Cyiinders: _

Fuel Pump Actuation:

School Bus Width (min):
School Bus Length mmp:

Bus Uninaded Vehicle Weight (LIVW) (kg):

Machanical Pump "ON” with engine

2452

12344

8038

4536 kg — Passenger

30of 35

Bus Cccupant Load: 68 kg — Driver
4504 kg - Total
Target Bus Test Weight (SETW) (kg B L 13642
Acual (SBTW) ikg) 13642 |
School Bus Tire Manufar:turé.r: MIE]"I elin
— = o
Rec. Cﬁld 'I'|re -I-r:ﬂaiiﬂn Pressure (kpa): . ?93 723
Tire Size: _ 1R2S§ | 1Rm25
Load Rangs: o | H _ H




DATA SHEET 1 {CONTINUED}
SCHOOL BUS DATA

TestWehicle: 2003 Blue Bird All American School Bus MHTSA Mo, €30900
Test Lab: MGA Research-Wisconsin Operations Test Date: 4723103

GENERAL VEHICLE IDENTIFICATION

SCHOOL BUS ATTITUDE

Units LF ,RF | LR__ _ RR
As Received: | mm NR | NR | NR__NR
PreeTest. | mm __| 1074 | _1Qf7 | A12e _11EF
_Post-Test: mm 1070 1077 1127 1153

ME=MNot Hecorded

319 kgfliter {7.03 Ibs fgallon)

Weight of Fuel

Fuel Tank Capacity (literska): 382 litersf321 kg 101 gallonsdT 14 Ihs.)

352 liters/2957 ky
Tank Test Volume (gallonsikg): (93 gallons/653 5 Ibs.)

TEST VEHICLE WEIGHTS

As Delivered {(LUVW) As Tested (ATW)
_ LInits Frant Rear Front Rear
Left ki 1648 2006 2565 4357
Right kg 1560 2824 2451 4289
Ralio % 355 64.5 36.8 63.2
Totals kg 3208 5830 3016 8626

CCMMENTS: MONE

E ! !'E . /
Recorded By; y

Approved By: M&Q&%)@ Date: May 8. 2003
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DATA SHEET 2
SCHOOL BUS IMPACT DATA

Tesl Vehicle: | 2003 Bluebird All American SchoolBus NHTSA Ne.:

C30200

_Tesl Lab: MGA Research-Wisconsin QOperations Test Date:

4/23/03

Time of Impact: g9:52am

Ambient Temperature (°C) ; 21.1°C

Barrier Velocity = Speed Trap 1 (kph): 5 475

Barrier Velocity — Speed Trap 2 (kph): Not Recorded

Barrier Penstration: &1 B. mrn.
INDICATE IMPACT POINT BEL OW:

I
CenTerine
e ETMEMINE

[ ]

L

Front of Bus

LEGEMD: Red dotted line indicates location of fuel tank

Arvow indicates point and angle of barrier impact (G of arrow coincides with

CL of manaorail).
A = Distance fram Front Axle CL to Bamier CL = 730 mm
Impact Point Devialion: 5 mm UP, 2 mm LEFT
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DATA SHEET 2 (CONTINUED)
SCHOOL BUS IMPACT DATA

Fuel Splllage Moted. Mo
I'aﬂure if apphcable: Mone

Stoddard Soivent Spillage Measurements

! - Allowable Measured
Timeframs Description Spillage Spilled Fesults
Tirne Zera ta 31 grams
To=T Cessation of Motion (1 gunce} 0 PASS
Cessation of Maotion
T, =Tz to & minutes affer 1{213:;1:) 0 Fass
Cessation of Motion
& Minutes after Cessation of 31 gr:::ir;[i:,ljt:nce}
L . ; "
BT | Melleniodbmiwiee ster | o0 grams @ounees | |
Total Allowed

ADDITIONAL FAILURE DETAILS: None

Fecorded By:

Approved By H&ﬁ)@—T Date: May & 2003
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Test Vehiole:
Test Lahk:

SECTION 4

INSTRUMENTATION AND EQUIPMENT LIST

2003 Bluebird All American Scheool Bus NHTSA No..  C30900
MGA Research-Wisconsin Operations Test Date: 4/23/03
Equiprment Description Serial No. Cal. Date Next Cal, Da;e. |
Counterf Timer 0Cl “9—3‘9595 1 DFEEFGE ” 1D.|'25f01_3“_
Counter/Timer ol S35054 10/29/02 1/29/03 -
Stop Watkch Cole Farmer 54;151(}_ | 3;‘28.‘!}3” é.l'é&ft;rim__
Wehicls Srales G5E 212081 EEEDEE . 'IEEEEME G203
Tire Pressure Gauge Gill MG;\GE 33. 1016402 1Df1$fﬂé o
Tape Maasures PDE;TJSE éM N 146 4."91'.-33“ i _11]_I;.f_[:|3
Temp. Indicatar '-F-'.“.ﬁ;ﬁiﬁzfe‘fim 944939 10118102 1DA5/03
Fluke Meter Fluke | ;F’EEI?'D?'IE: | 1[1':*8?0_5 JCiBAGS
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SECTION &
PHOTOGRAPHS

TABLE OF PHOTOGRAPHS

Pre-Test Front View of School Bus
Post-Test Front View of School Bus
Pre-Test Rear View of School Bus
Post-Test Rear View of School Bus
Pre-Test Right Front 34 View of Schonol Bus
FPost-Test Right Front 32 View of School Bus
Pre-Test Lefl Rear %4 View of Scheool Bus
Post-Test Lef Rear ¥ View of School Bus
Vehicle Certificalion and Tire Information Label
Fre-Test Impact Target

Post-Test of Impast Location

Pre-Test of Barner (left side)

Post-Test of Barner {left side} Penetration
Pre-Test of Bamier [right side)

Post-Test of Barrier (right side}

Post-Test of Barrier Penetration

Pre-Test of Fuel Cap and Tank Cage
Post-Test of Fuel Cap and Tank Cage
Pre-Test of Fuel Tank Cage (View #1)
Post-Test of Fuel Tank Cage {View #1)
Pre-Test of Fusl Tank Cage (Wiew #2)
Post-Test of Fusl Tank Cage (View #2)
Pre-Test of Fusl Tank Cage (View #3)
Post-Test of Fuel Tank Cage {View #3)
Speed Trap Counter Display
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dof 38

Mage Ma.
o
10
1"
12
13
14
15
16
17
13
19
20
21
22
23
24
25
26
27
28
29
30
3
32
33
34




‘o

A EER R AE I

ST

o

SHLE

Biasitiiie iliiasaies

L o

fiacka]

P

T

A

03T B
g e

i
ipiatid i e

VLG e T

e A

33

i R R

H
it

BE R e o K G
L -t
Bd DRI KA MR
A

e e R B e

e A
e g s e

13
bt i b b
"FW bt

¥

P e
P B S B 30 S 2 2
AL A B g

" s

D



BASE R B AR R G SR Ry

I

IR SRR

EEd

H

a3 .

GaF hmn e ey
e

H]

M

i

H
*
3
%

-
e
i

Eewnt Een et et T et Tt et et L
A '

EE T

Rt
Gy G 3
g e

s
S oG e i e
A B0 e B

14 e
W’P‘E‘?‘V

3
v
P

o
LRt

el i i
o B et

VE
%%h?ﬁ %
i e
i

A 4
e

W‘?F’Pg 9‘93:’1
e et




PR PR R PR

L TR

T

b i

e
i

bikid

: L
: PInTRE LN
LR
. Thba
: . ik
: [ -y
. P 1
. B O 3
: . PO
: W Friau :
b i
H B
. H
. i
. H
b

i

Ly
R

R
)
T

>

RN EE N

e

¥

B

. : i Y
: :: s Eaee o mrn
. . 25 et &
: : 2 (3ot 3
: : : Ll o
. aEE I ia -
: gL g R o
: H P : G -
: : e ;
:
:
:
:
i

o

& grbedh

HIEIF I
I

iy

R TR TR

i
58

z ‘g% g
: - . gt
3 L




e

e e e

e

e
+

L L

LR A AR R AN

et

LR

LTS 3
SO e f St G e R
& @ S

e

TEEE

s
P AR
TSR ET]
W e R e g
B3 G

"

:i?

NE AL AR R AR S A A S A

S

B




R T T

O
LTS

TR TR

Cen

HERE S

G A

MR R B G S R RASFE D R DG SR RALER RS

.

R R

EEEE

CETE R

L

nt 3,

e
B

o
Y I i%o

&
o &Eﬁwé
g

1 32 2

T

!
B AT
e

42 B0 B
2 3
R
R

.

S

ESattosttoaiiad,

%
o

R G e de

i
i
i

b g
gz e a
R e e ok e o
L LD NPV ST
e by g g

L o

P e e D
R e NS B G e B

R I 0 D0 e

A AR S8 A Bl S O G B

A
s
S
i
s
o
by
L
=g
+
o
e
i

¥ S
LR A 9””“0&*3‘39‘”3‘39‘5
S e T e e e

R A °¥"¥‘3°$“$ 3‘“9”3“0 9*% -
a g

LR X

e ,m.,.mm.a. :.

e e e i e
e e g p i et g

ER R bR O S T+ S

TGOS A £ G R e
FENE R L TEEERRE s:xs
Ab R AR AR A A

¥
I ET S R SR R PR R
B A AN A A e
e e S D
A S
S o A S B P AP N
ts g wats ox:-nxn:-»xx«p»x )
SRS AR
B R S
A R T R A A A R
B AR A A e A DD
e e B ot oo Pure T Tt
e e £ B A P
RIREEERS E SR NG 2R
e A AR
b 1 B
o AR AL PR ARE Bont N R AR AP

o e A ey
et s e gt S

i
%—wnﬁvw*w ELes:
xﬁ'c#owvﬁ Pty

b L
M«H-w e
(e e 20t -

e
f v g

-
il
Q—H—G" VQ’#”“?’#-SW
ot 3 e g
I

9'?"
g o e R

ou. 17 o

S ik

A

1 3 1A e

et 37
R Eond
e R
i mar nei g o

o e

LRl i

v i

3

Sk

¥
-

;-\r-\.

i




S

il it il

i
e

R

e b oot g e
P33

o 2
b et

o
i

s A
bl ol
LY L L
R e
P LR P Erad
g 3 4 R 4 e :
LR ePy i .
e e ey .
e v e iy
o et g A d
e o -
% i e
e £
oy v o e el
2 Exd H 1 A
i R R L . ﬁ .
ik S T 4 s e e o A e TR
F e = i s o=
L e v A, et o
Bl
e
R A L hdgan s
Ay (=3
e W
¢ 35 £
T X [y
iy S : i
e g
e
f
et
w
5-3 S

%% +i1
Batfad-taphs o et
; 5

i
&
2

-
h
i e
ERrETY ! -@ e
ik Fo i @5:%
ey
iatie
ey
A
-
A e
e
e
A
A i
e
Lt
(ot
o
i
i

e

ey




S e A
et o ok e et 0 e

(R o LR B e B L
Gt 4 B i P30 it e
& Y

R e A
s s e g e e

bt
e

4

b

Fhe kSRR %»”

e
0 0 R i SR G

oo
e gl
R
. FER IS e o bty

o
et b e
ks

PR
e g 1

siERat ThaATEL et iLs]

£
g

200k B 5
PR T Side s

A
i e e s

e N R T



e T B T e B e e A R

ey
o e s o At ot s D g

SR P01 G N N DA B 8 00 0 2
i e e A N N NN T e 3 e i e B
it e AP

A et %w* HERET

m el -S-pr-vo 2 e Fﬁ%’m

Lt

I ST TN

b B A

e

it o

i

Eh

L

P A
S .

P P

s

L A B A




[30ET UDIIELLICIU] 31| PUE LONBIEPET SDIYSA

HOILYDIHISSYID

"IAQHV NMOHS IHNLOVANNYIN 40 3Lva THL NO .wUmmu_w
- NLSOHVONYLS ALIAVS ITOH3IA HOLOW TvH3Iazd
SN FIEVOIIdAY 1Y OL SWHOHANOD I1DIHIA SIHL

- vnacicoise I v swiy EEEENNMNNNRENE
Hum TN CAEEK mgduh_.
u._wz_m a._oo _wu TN v swid |

17 of 38

SR mu_ﬂ_..u WIH - 3411 318V 3}
HdW 40 m._.d‘ﬂ

£007 's2 Iudy  =eqisa] 12a)] 19edwy epls LOE SSANL ainpatd
ueallewy ||y plig enig ¢00z |aYyan 388



e

B
S
g
ﬁ.

CEGUE Biin SHed AN Sdsanan

:

el

k3
i

i

b

T A

A

e

A

P

3

EETE R

%..%

et

i
i ?‘?P?WW

'M\--o B0 0 G 1 3 B2
it

Bk Chad
EEEAEERL S iy e e IR E AL LA S b A et ]

e

B T

G

0 G gl e A R 4 e e

B T R Dm0 I G 2 R 3

R A R e e s

30 P 8 0 7 B e G e B e A O e s e G 4
R e e N e R e ?ﬁ’ﬁ'?"""%’ﬁ’ W‘?:"'W? e B e 7
R e G S e P R R =y e 2y

0 L0 00 .Y e e Pt 0 e A2

o
B A :f_: ;
i
o

D T B e e 4 Q0 B 0 e B

T R R e F R

G0 B I B 0 e B S P e Y B e o el S e

e A e B A A BRI
R et

AT e R A e B e
TR F T R F

e SO0 0 N R SO R AL SN N e B B B B B B
G T e B e 0 0 G D 0 e D e 2 1
bt Eans 9‘5‘”1’*’°$‘¥‘¥99¥‘¥£’9“WW?

i

L 0 R T R R e et

O S 0 DO DI O e O D eI e e e 1 e

i

e 0 0 0 SO A e A 0 B 50 BN A B 300 e N B0 B SR e B B

gt PRI
N N e T N e e
k3
=

A A

B0 0 A e D30 W R 1 O 8 D 8 B 0 G D G 0 R

B e e R e T e e e e e T e e e AT e e 0 B R e e N g

LR S S L A AR LV s LA LN g e e e Tin
e T p e e ey RS
A e A A LA LA A R A R AR &

= 3T I B T D e e 7 G 3 A 3 37 e e 7 7 e e e i e
AR R T e A T Y °"9¥"“'$"°$‘¥‘¥ °¥‘¥£’°$‘E""°’°$‘¥£’9‘9“"' e R
PR e e e pn g g e e o g e

I G I R T

G I R D G I G R D BT R

I I G e

LA B ARG AR B B

I R AR R S T I

P . O

e R

L T
. e

PR




A

TEIEEE

=

x

I
SEEaTIIIRE aneay

g-a- gt G e
Fr AT s one g

SirneenTihiniEEiiiad
:-'-r-vwv"-a-wr e g e -ﬁj i
e B 3 e e 5
A o S S R
T s s
AR B r’%&:‘-@'\ i
i TP B 3 R e e B
g 0 R B e e
Aol HW%W & AR
G g o
S EreREre ey
WV‘VHW”'@'QH ki
O GV O e 3 o e O A
g
D N VR A A -
0 A P
YRR R R g
R A e R
e
el O o o 20 O 0 o 0 Y O e
00
& S PR S 20 4 A 0 e
FE AT e
rVyp»r gt oy
e

et 5 e B Al B B A A
D e A N G DO AR
L R R R e e
P I R R R s

R Y R S

FR R R PR & A
e

R S

B e P B 0 B R

T B el D e DA e e A
]
SR R R R
o N P

3'-*:- S TN
i it LR L
e xﬁ%w% it ootk
i
&mp i H 2
e et A
;;\_-o‘ o %’«Hﬁ-“b
$ ""ﬁ’*”‘t"?:” a
:-'V-N-v-a-i A
s AN e
i e
o 40 4 wk
e 3 4T o g
G Hmr\-%mrm 2 By
v 5 P e e g e
fob el 20 0 o e gl e
e 4300 400 B e AN 4 2 e it amnl
* QWMWWWVW
Y ?:QP""?:?"’S:?""?P?.‘?? > L
r% S R e
e e Y el ey e e
i 4 10 2 1 D e e R{g—:
» e waowwom:ﬁ
- RTER PWRIY LW TS
i e T g e e g e g g e e il
NH: RS Teigrat E- 3t
rgc-a-“x“yo-a-»yvh-uﬂ
i R R
tt ikt g:‘-’si“:‘ro??r b
b FA LT
P e TR %!
0 I O T O 0 e
i g 13 ey
RGBT P A e AR B B
w G 3 e et S
e Rt i B G e R bt
R R
5 LA
B L
4 3 Q0 e 30 L 0 8 LA A0 OR DR 0
y-w-“v»c- 5.y o
230z g mo—;\_-v
. :?"S‘V?"P"“'ﬁ"@ 1’ e 3
EStang sty R
ﬁwrvhommvwv-wg'#b-cwmow&f
e ]

o
g g e CEL Nyt b Tt

Py
P00 L e ) B R 3 e

o
DO T B B
28 A

w B ]
R TE SR E A A E
e

S e e Byl e e G

VLT '\-'?'d- #F}WQ’#—NPMW e Ll
LIrhige ey s e o ey i e pak vl bot
9 - wizir:”‘%sygvrw-pvrwo»r iy

TR I A e S e

2 G 8 8 N o e

e P

&

TR e T o B R e 0 0

R N P e PR

it
e e

T

o
«
3
£
3
L
£

e
o K’S’rﬂ’ﬁ’? W%’

;'E ""9: T y@oi ;'E&'q-%%:-g Eho SR e e SRR
"
i

B e e e o

KR

G G O G e e o S 4 S

0 B0 BB A A0 A A e A

0 3 T e 0 I 0

YR PR TLD S PY Eh 3 iy

e B e i g G e g o

o 0 G e P i S e b
2 BB B B B e g P Sl ke
B eI 0 A B N e e i
At ettt sy @_—W e X
G e e e e g =

S Gl I A G S Ao o e 2 S ]
AL b v A

o B e

e A 0 S 0 e R
" < e i e O e B

R e A R e
S R R R

i

G o e i el G St G e

B 2 !
i i e D T %fﬁ IR g U

e A

0 S 0 5 S e g
< A

wk
:
3

o e

.:'g-_,

it ey faekis

BT A T e 3&%1’-‘3& Atk b A e L R AR

£

sepieistplontecinehedichii st ol PP R S R S R R R R

s

Chm

ok

gntewatioe

i
o
.
g

slicealTyattes

i

i

LL‘%E
e S S | ﬁj%‘rﬁ EEtEss %*r'ﬁ iﬂ*;x trge
ki
.3

i

SotieE eaat el il ee o

AN

b,

e

s
L

i
#
I S e A T g i g S T T e P S e e T e

-
e

R LA B g e D B B A

B

A
.
4

i

£

STE

EEETET T

LT

P R
LT o

Tid
e Rt s R e s T s T s S s

-.--M.-:--\-.-\-v-\.

N

N

HE

B A A,
e
¥
.:-"\-'-va-sq-r#-:-e-“y
g?-‘?}pw@wrvg’-

B R N
Wh‘@?#ﬂ-#“?
#ﬁ“}'ﬁ-ﬂwé'#:s-i

gen i pah iy
PR e et i

SR A e
Ry g i

E K’Q-PWT‘-CW W“;S-C
ety ey

G e S

AR e R e

e S e e e

:-iﬂoe-:hr\--'s-:wwa- £

;:%w-:-; i
r%#ﬂg Wft‘:
ceimi ey 3 1 el el
bt 4 bl s ad

i g e e e

e o i
i e i e g i

%-c:-a:ﬁ"\o-c:f e
i it

G
SR AT

o i
el
% w-g%w
e

%E'F &‘Wﬁf’%

g
i it
o e
i SRS,
5 g iy i
2
5 e :
5 o
Y
i

i bt W




s

;

PEEER

>
o

&

i

G g

K 2

HEL R
N 1

it
R

e

SRR AR AR A

1 e e g g b gy

T
ERS

1
et

i

EE
i

2

:

e

pi

IR NI Y £ 3 T N e

et

3t
24
R

o

: SErhE

g e et e i

e A A Y
e ey e e e e e e s

i
enie
%

i
Sastiee

-
Rl R R R e
i

BRI
e T R

Ty
e P B e 0T B R e e e I

£o R S 0l 0V e

Lo oy

54 0 e e 0 B 0 e B
e

i
o
T : ;
o i 2
i i 2
fix i i
% o % 2 ;s-e
Siaat 3%
i o Sy, %
g mfﬁg\f\-m e i
M St Bl G B el o= !-;Q
Kl i S 1 S e A e ;_‘ e R el
. e R e ’Pﬁﬁ" AR R Ekd e
- e o R B R B T o e T T :
W™ o D" " o e HI'W!HHF o e " e e " 7 0 D o o D D D
B D I o e e e D D D R el e D A A
w—ﬁr#o»rv-’vc—wr e D e DA o e o 0 e B D 0 e B e e e 2
R mk?ww e B T o e T e e B e T T e o N e R T T T e e S
N Q‘Q—QQ-HH" e e e N T T N R T e N e e
. -3¢“rwr#¢wvww¢¢mr .

B T D B A A R e

o B B A A I
DT D3 e e e B T

AR A A A S A A A
D R D R s

& ey
°°¥"""£’9"’9":’"!:?"W”P’:’“!""9‘!‘?‘2’9"’9‘:’?‘9’9??.“!"9?“'1’“”"’1’ T e B e N AT e
-a--:-:AV-?-:-'N-'r#o»rﬂ-’vc—-}“rv@-»rvwowﬂﬂﬁMﬁr-ﬂ'w-'vwﬁ:ﬁrv@or?v@-wv"#owrﬂwo“

YEFRREED QALY A D i g a T v g e EEGEEA Sy Tt ¥y

EEImEEEE vy

2R A s R el Da i s S R b v e st
BN N N N N S B

. --a- e G T o i e Ve T e e s e GV G Ve A TR e
=

FESSEESISE R FAEOT S PR SSHER IS TSRS Sttt

S A I

. e

PEEE s
bl
L

i

HEYS

A

Eidiie




S oo

P

B

i

AL
.
Foorp e el el

e

2003

w

#

.

o

oo

pomi

i

o e

3§?< AR s

<

g
X

s
% =
i
i

. Segliiinl
s S LT
- -t fﬁj_

o i Hesan : R 2 ¥
sl EEuErweay e ik il il .x

: 5 i AR s CH eSS TR 1.1 :
. 3 2 ORI .
. L ) ) .

. S i RS :

- I L e 3 PO MO
. HEI L LY KR F e v e ..
o L 3 SRR IRV e s
i S A e B L " L

- iy e G A 5 ﬁ{@% 3 &% s .
. e 3%-?-3?*&% -
. ok o i G R F e A ..
. iy AR P A ML D

- Romiinieyn ol e D m S-CHl'f '\-P e A .

- ¥ e e R gt .
. ';:‘Q-C = Ns—ﬂﬂ-? e B B e M B e A A A R A e ..
. o e e 37 157 e e 3 0 e 3 b ol VAR AN L S S VA

- m-g- R YRR e SR S Y Y N e 0 .

- s b e o e R A B s %“""V" A .
e o D 0 D D D 0 o D g e L
i B e RN AR R AR AR RA R e Nl 0 e ot :

: BTN e
- R I S RSt oy .
i TR AL iy s
- W 44 Mk R P S R £ R A

. i N e 3 e e B o T T A W .

: SR e Eere s S T :
. Dt B e N A BB A ot S S e B A ..
i S Sl ks S e T s

. - - e v%'{' PSR S 3 T T R .

- S e A e g G e T4 -Hf L R e e S .
P S B s E FekH e
il vy taE S bt TR e Lot 5 S pE e S anTEy
i R S R b RO SR s

. e AT AR U A AN D A B e A "

O Bl S O S LA AL

=

FORREIRE IS e o o

i B PRt b Tt e . .
b

fibay .
R b e e e
et v o e ey

&3
“
H
H

3
#
H
B
H

E
B3

o
ES
E
H

3

I

£
B
=

%3

<

§

i
g vpamd e s
il

. R L ey N
. SV - & L o
-l TR ENNERIY TR 3
o At T et ey CE R e it Dol
i AL AL R D i e et St
. EERSS RISt et S i R
: B S s ey DLolnnon
. TN LRI I el . L
: pd i Erda : Lo
S T L IR T LR -l
: AR L e SRR o o
: R R IET R TI TR oo
. A AN AR A AR AL A AN ARR ARSI ARA R RS AT g St ot 2 .
i RS § A el TE Lo

:
:
EE
e
i
£41]
:
5
)
o
Lo
o
i

H
Haardh
Egrs

k3
i
ik

S A ?v

AR SR SR N N

.. e g o
I e B Ve
. 2 e B

WS £ R LR E B N
SRR R e
G AT R e
FRERH TR -

-
cantla
et

SED .. . .
[ . B
o . . LT




Anhaswn Y

B b g g
¥ FPE Y Y LEL 2D
Y VAT
EPE Py
AR de

G e T
R

i

BEHL

[EHE

b

5l

B

R

ﬁ
O BRIt L i : i

LT T Tltean i S
SERRE AL L SR foe
e -

4
e e e e
i

i

B g A

A

A

AT
Enfarh

.

i

i

o o

%i
4
it
1

.

3
¥
i
5
H
H
b

R ApEEad R
2

A
e 0 e e e
i

H . .
wv%a—e s gh g thg
o G A

i
4
EZ
E
r-g'

ik

it
S
o

#:

e
£
g.
-
L

{SGHE B Ny B A ey

P A S S P
LRI e
an
.
e PR - .
- #x 3
z o

e

i

Finiier

B D

o
e

L

e
B

B Ch e e e e

N




i

i
i

H
FE

cara
>

prsiiigan

ii

i

R
by
o
£

B LT "
P .
N .

.

P

celgiikid

23

At

GE MO ARIREFAL N AL D F R
SRR AR R D S MR SR A
AHMEAHIR I L LRI L2 RO M
G e AR e
AL HD e DI LK AN
RN A B R A W AN

P A
WAL R P G b R AR R R
N SRR AR e e e
GId A KRR R R A KL S
B AR AT MRS S MRS N A

PR
R HI A T i
R e T g
G R DR KA
AR A AR R R

e gy e A
J e R e R R

3
&
el
|3
3
k3
o
&
£
3
b3

153

%
i
;
-
.

13

LT
.

E"F@Q
k3
kS

3
]

P

R

&
“
b

"

»

LR g

LR T

i

EXELE

i

L

i

3

ki

£

4

H

£

4
e Rt

A

)

e
i i A

Fethty

o b e R LS
b Tt G Ve B e e .
RS AT L L L s

Fs
o B Sd A A

=
e g o G

SEL LY
%

1 e AT et

g
et g e R
D Vg F A L g

T e A A
ind il Tt

G A Y A BB

o

LE
Gy s

B sadeids ot S hry
SE e ity

bk
o 4o s

220
e

bt e e

e Ehdutde

gty
H

L

Joun

i
2
et sl et

PR




.

o A

Pda

i
i

.ﬂle;zf.

R

i

P S T

+

3

s

3
B
-

]

o
<

o
S0 BLAH  HAE  THE
- b

%
SR

S R

i
’5::%‘5:3‘-'-%%%{% Figestis

R

AT

h

o
A0

:
.

T

i

o
=

Ti

§

i

e

3

sy
S

L e e H’i%%’“ﬁ%

=
-
:
i




P

R EHERLE -

iErieg i

T

ek
]

ke

"

4

i~
i
i

e

B e L S e T T i Ead

i s

iy
e P

Rt
TR a

G G e
i

i
m-ﬂgﬂ
e G

4 2y

om0 B R

Ead
4B o g 4
b 37 G 3 3 e 37 e %‘o—&-;vc—wrv
Q‘ﬁ""ﬁ"‘r;gw W?S’?Wﬁ’ﬁ‘%ﬁg W;’_ﬁ
o by Pty S
o

e 3 0 e S o S e R D e P PP T SR e R R e
Plaailalan. iadhi oL ERIEE NI
PN

Iy
%% ST §i~x¥%3 S R e R e

; %E sgeanienstideaiisbiient athodn e ihag -

o

T EEs
LR e SRR SRR

4 R0 B LoDl O G 3 M VN L % B AL MV N RV - N e
J_g;t'w R T VA S A S

Erimpyiias *-\%xf*’*i f1iis %{w % fi:ﬁ :E*"*%% T L

ain e
A RS SR LR AT N I N
B 8 e A R

e
MR e D R R D PR MR R b .
A R N A S R R

Bt

ik

-

by
=

24

4

L e

x

o

it

R HE R BRI F AR BRI FL LG PN RN

e
PR
TR R

i e e i 0 S A T i T T e

b

!

Ed
¥
-
XTI

o
&
i

R

E
-

15

b

e e g e e e T e e qﬁﬁ%miﬁj&*’iﬁr?%ﬁ%% Festlestttonst

Wwﬁﬁ% i
e

poms
iy

3
et s Ttdent e rat et et %gf %é‘ﬁzﬁ EEia el Rty Y ﬁ%ﬁi Festlesstaiist o *éi_gf‘ % i%i"ﬁ S R S St

.

L

R LA




e
A
L

P

L LI LR
;

G B o A D DR A
SR A NS B A A AR A -
A R R R B N P

- Ve
. M i 5
.. AT,
- 30 s
LT b
.. bl
coeEbl D LDl L0 £3 a0 i
LT . S s H
- b - g P LA .
TLuTTILuTIooT Lo R e A AR A Bt 9 B A R SRR B SR
Lol ool . e e e T e - e e 8 e N PR A A R A e e
. B i s ot et B A A e
LU e oL
B
P
I AN A e B A e et g
. e e AN A i I
- PR P N L S P 5 N
D aE e o h d e e S B AL B S S A0 s
. N R g G T e N A PE R R S R o

D04 I G el A I A 3 4

e
#

MG B K HATE £ ek R
N L s

.. A R LA 8 T A W .
- el P e e e e T .
. A e O £ R . .-\,_5
. B e G e . :
ce AR S Rk L e R e .
e S RS R AR L o 2
- i I G R R R S . L
cr N P ey Sy
e B ) . Lol
.. . A T R gy 0 A L o
- - B . TR i - A
R PSSR A S ST A A A S L N ﬁ{v;
SRR W RS ¥ S 8RS € G T T Y R Y AT T TR T e ta . i
PP B A R I R N SR I F R R R B R A : <t

R A L AR RN AN N MRS NN AR AR R AR RS M A FEERIETRARE s
N A A A N N B A B R B A R N R NS e O e

EE

K FAIE KRG 4F MR DL

:

a0 TR T G 8 R e bare
P e M SRR

L aw WA AR AR A B

C e P .

etk

bk
%
H
:
i
i

Teh

[ERRR R o PENEOTHEY
o HN [t 4
oo T, b T A R .
. . . ﬁ N ¢$ AE A A g A e
TLoa ! s e o H
TS T e ey A
Lo % e e b
SLlERE L. . PO -8
MO v : bt :
v il i :
SEEE SRR TR | N HE E N

&

"
&

DR EEE N MO M
"

A0 B
Eaivss i

" e n e et i
RGN B3 D R R
oA e S SRR e A R

: w
LT U AN A 4 A

e e R Y T
T e T e % R e

FriE na B s e il
- P A

&
T E TR L g e Ry

R Dm0 8 e R A
R SR

3
44
o
%

Sy

L

b

eieg

=
G e g g e A
S

n
e




i

-

i3

3103 B8

e

2ol B

s

FEIE

SR RL e e

DRASMIL A pe M SRR

sen

R TR

G dnae vy

&

PRGN RANBIAE AL

L

e

t

Cilida e

#
=
o

&
i

:

FRE




e

.

¥

B B

B

Cen

e

e

e

TN

o

g

%

]

S

B
TR
PR

Phe.

PR Ty

:

i

:

ed oMl tugd
e
o %

L e g

G
.

e, F gt -
G MG RN MR PR S AT
e e A

pEE:

R T T I

pES T sRCEg e
“T-'E

e W G e e
BE RN YRR E f R R R
B A R MR AL AL MRS S

bl wv-v;
b e ket e r ety
x_ﬁ I e
FEEE S +m¢-$-v
S AR AR MM A SR A

pR ey
T

LR

B
G D E 4 MK M RN R 3 E

Ha A LD FO LN
N g

e ETET
i

S i e R R SR -

3 R
etk d G
2 Rh A 2 2
A L A
3 e

- o - H

S DI W LR F AT N KD § R R RN A
W e W R R G A A e 1

R K e T D R R B2

N AR AR AR Lo AL B N A e R

N N N B N BN e

B s e S g g
I R N R

LR R R PR PRI

B3 B




LR R poes R
S B R b £ R PP TR

<
o
-
n

T T FREEE R T S R e RN S o
L e SR RE KRG PR E AR R e e
T s PR R KRR ARAN WA R A 3 R

N e A £ B A e
R T L R R ] e s
e

" it
I L IR ot e A n S B Py
B R Y e

GRS S R S Sy
e Mt R RS BT K MLl R S
b

i ELEEE RERAREIEELIY FEEEL NIRRT L i e
L Sy bhe gt A H Frpas i H
. EREE R R ST I E - A A AN B R B G A T -
. - g v g
- b4
- Eind b
R -
il
LLlE .
E
L M .
i i
E 9
T .
.. i
L i ; .
[ i
A i
E 9 .
e A
o i
o H$ : :
Tl i
: e .
L i T :
.. e o )
. Cl
.l . i
i b i H
.. : pEH ; 3
. H LT i : ;
: . B Fais e
.. b jee L
o N e ki
£ v : - -
BT i ” :
.. . -~ "l fﬁ&-
. : T i
T o i
- o P
.. Lok i FA
PR C L L ¥ - .
.. LA : b
. -y M
B L EE W o
Dl g~ i : ¥ : o -
T = : e r ;
T i i L .
; ]
. : I ot e .
M - .
s il ! 2 :
; ' R0 5 S
~ (o ol -
. %3 M P :
b
i
H ) : e ; )
. e - -
: T i E
- o E 2
- St iy -
B
M T i
- - -5 .
. e .
b
< - k)
. E :
M .
i :
B .
i :
DA A .
i e H 5
Eat) ‘?F’gﬂ Bt ited .
T e e o "5"'"""""'9' e Ll ktin s ..
5 e 5
el 3 O 00T 00 OF A N OF D VR O e Y T VR o WO .
& 3 e T A M B B e e 2B v e
A8 A A g Y A g e 2 e e 3 SR R AR AR A BR g FEba s P .
o<“v‘?~o'\-'v-aﬁ§-og_‘{v-'ﬂoﬁwx_@-ﬂrve'owvﬁﬁ-’MVﬁoww g e g e gt 4o e
Fresevaripyrbipy vaelagp pta s e sty T A g g g g 3 T o
R R R e e g e g A I e e e g e i R R P R R v ks
. M ey PR R £ S S O KA D L
: phtisataal retine tierrisd iy e tia iRt s tiat AR bl bt et b R
: i H BB IS AL T Al BT S B I b 00 B D et B B F
- e A B AR A AR A AR B T AR AR R N SRR N AR S B R A R O R Sy 2 e
I S SOV g S 5S-G [ i Sral S
: L : . v et




o ool e i :
Ll IO P PR R D) Ll
M il TRy FAREA AN I il
A Donnnonnnn - PR Do
.. Lo | il FEESHEE SR
o TILonltiinu : FN
A Ll : i h Ul
LI e : i pi P
P S i L.
DLolinonnoninon : L Ul
LT me T PRritetr bt st b
DD gwes LDDoIDooinEMOTOL PRSI 4 o
P 3 A PP P Fud ek E ¥ i g Tl
R A TR [kt s -
D+ HI SR e B R B vl
- LA R AR A P e e
ol o l e g g
LT Al T T rar .-<v-”:\.2? ?v\.-\.y .
D e gl b e g R Sl
Lonittelie -~ e RITEIRLAA TN
DLoninonnhon : PRI
LT Fied L.

A

IR+ DS TIEELTINLEY ..
LT B 50
P PR EEEEE T T Tt
RIS SRR, i EREARAE LS ks B
oI i EEEhna B
Lo SrigEERE e .
o o AR Sl
Lo AR Toiurer aevae -
o o CIEITEE e v o
P S
i AR FE AR i
o o $§ ot o
Lo KR TERREEE LR ..
Lo R o ..
- PR B o FEERVRY] -
MO o e 54 T o
.. e 2 ) &3 ..
Lo R, pé e : - SR % R
o o il iy i L i
e .. vy i e P
o il ¥ i pr i fa k] ivE
i o e b ] TR
R R o t A o . i .
i o bt iy % TR
e ink
A RER ¥ ik ot 255 LARRSRERE
: R o B RN
Tl . i s oy - SRR
R Lo
LI, B b LT
.. . -u}.k . FRVET 'r.} ..
R P b fed R "
. i ow;
RS . TIIRII gy e 25 CER L
: o o tan it iiny it DL
i : anEny Fog ThRCTTRLD
.. L Ty e By ) ..ﬁE
IR ERN e e bt = t i BE i
PR R P e e Pl o

al - it FEETE S

- e s paas g e AR . . -
. A b4 At £ L .
' . . .ﬁ . m yyﬂ:\._';w- Ve ] e W . e .
e N i . > % HH ﬁ .

.. m o B s A 4 TR 8 e A 3 F s -
. T i W.r ; X SRR

R
#%

o ::_-_:_:_:__:ﬁ_:_m
R SRR TR TR .. Lt
TR o 2y
Honnin E
R AR
coodinon e
RN SRS
s R 5
S A




Hhpast T

5

R

s il S

<
;
n

R

Pt

N

o

A A e AR B A A s AS A e

B Y




e w omomm o e emom e e w e e mee e em e e e T e T e e e e e e e T e e e e e e
B e B R P

MMl ML A AR LA s s

B
A T

E

R
FEN A A R S

i
LR I
ein e e vn
EA A
A e
, P
bbb o
FAEEE AN
R L R
BAEA St
S e e

BN o A kA
i

® bkt
a

e g

o e gt g
- EENTEERD

&k Tune:
i
i
H
>
:
2
:

e
‘Eﬁz %

<
A

:
i
3
i
g
i

b
H
:
2
Lk
H
i
FH

Baviii

# s

%

i

00 i i

HEEE

-

s oy

<

3

&
e
i
<
€
4

.m.géﬁ..

i1t
i

o

K
o
L

:

3

% e 2 g e ot i s 0
LR R D g
FR I A A A
5 SR B KGR S D 6 4D

PO

».

%
i

B

B

S e e e e




I

A
i
o

b

%

.

RE
%
&
%
2
sk

003 Bliue By

TR T

PETE ]

L

EEE T

b Raen R R

.

P

SRR

B

i i

SElinids eanindin
el
i et G L
p5ahibete b
i ::'m-::i’ o

e G o Yl o o o ST oy

A b g e St
Eop-ww:-x-yo i
ﬁm&'?o&rﬂgwr frah st
i o i ot iy im0
ool oo =-§

L

:-65 LI A Lt e g
i
%

ST

A Gy
O RN E e O e O 2
bl RS S A G i L
AT A
SR S R

G B G e A e

G S
e o g
3 e e 20 e
TR T g“*
B g e g

Xy
)
Fehoaet %JE%‘“

=

I PRI I P 0 T e

S B N 8 P AL B S0 B N 0
S 1 Bl e P N 8

IJ\.""TII\I

A

ﬁyvmvyva»vvc-;»v»ww-:
Sirs ity
g e -a--a-“vma-'o:r-ﬂww e SR
S A O G T O
e e EAn A A \-vayg.?

ConmEan
o
:

bk

Ry

A

b

P g i
b St wm?&&

R R
T L

%
SRR

Tt 0V G B 4
A I e R
o e g g e e

e
R




rom emom m e w T e e e e e e
P A S R R

A
L

=y
A
L

aiiEy %%f %@%ﬁ%@%ﬁ :

HEcale e it

o

B o}

o

i
R AR
o

. AR
£ dk-tu

ac]

o

P S

i

i

stinil

.

b

ﬂj AN
1o

oF
Akl s e

LR 4‘5?';* i 33:%5 SRR PR




SECTION 6
BEARRIER INFORMATION
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CONTOURED IMPACT SURFACE FOR COMMON CARRIAGE

TCOP YIEWY

DIMENSIONS SHOWMN IN TABLE ONNEXT PAGE

NOTES:

1. Upper Frame 4.0 m. dia x 1025 in walf S102 mim dia ¥ & mim weall)
Steal Tubing (3 Sides)

2. Lower Frame . 2in. dia » 0. 30 in. wall 152 mm dia x 12 nim wal)
Stewal Tukring

3 Fane Plate 0750, (18 mm) thick cold rolled 5teet

4. Leading Edge 1.0 3 4.0, (28 2 102 minv} steel band, sharg
ednges hroken

E Al Inner Reirforcements 402 2.0x 018 n. (102 &1 25 mm)
gtec ubing

Total Weight = 2,000+ 50 |bs (1,814.1 = 22.7 kq}
YWeight at eact Rea® Wheas|=
800 + 25 |bs (4082 x 11.3 kg)
Weight at each Frort Whesl =
1,100 £ 25 Ibg {4520 £ 11.3 kg)
Moments of Inertia:
1,5 271 + 13,6 slug-ft’ (367 + 18.4 kg-m?}
|, = 3475 £ 174 slug-ft* {(4.711 £ 238 kg-m*)
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DIMENSIONS FOR CONTOURED IMPACT SURFACE

LETTER INCHES MILLIMETERS

A 54 0 1372

B 15.8 401

C 30.0 a2

b 5.25 133

E .75 a5

F 2475 629

G 18.0 457

H a0 991

I — - - _81 R
K 20.0 o 762

37 of 38




S.E A, Inc. VIMF

Velriche Inertia Mesuronent Facificy

Fear 2003
Mabe MECA
Adereied FMWES 204

Fove Mhipe G- - 20000
fheme Privied T 00 200

Praject # MGA

i

Descripriont Biss el Tiew preasars BE 253 ps. LF R, LK 24 5

Loed
Laorr Frews Righr Frone Feosr Prevines

083 LYIF D

Lacdorad ' G srin
T
i \
B Lewg O —
!
23T P! 50 IR
Lofe Boewe  Bighe Rear  Boar Proscare The Deeription Gociyen” FPower Tazh 4308 0
Appfied Ftaiferroin Mevion Rolutive
W rferfres Fho e relegd fre Pl fereety (i}
"~ Ea ] n." - "
T G 0 ab;
27 4o S ATE
k41 P 7S )
1 -5 Oy LR
i T mnl: L &b
furfirri Bufulive
Poriod fseei Asmplinuete {ofoy) MFerrferrr fraim)
2573 3987 [IRCh T
L 510 0350
egta S ] o 2El
Mertiersn Relotive
Deritnd o) At vy Mativn {rra)
A KRR L.22%
MR S [
2Sh 2k el
Plafnrin feduiive
Periad ivey Anatprfifude feliecr) dentfore (rifi)
1T £Ted 1 iy
(I T FEd | 1H4
105 e 117
38 of 38

b

PR

U0 fleindt vy

o0
LU

4014

40l €

a01.3

Fiteh Yoeptig
shar-w®2)
£5al
&5al
4540
4540

Yiw frertiu
fhg-ere® 2
L]
a3l

AREA

4352

ol fnerii
TEYLEY: Taapy
253
JEi

380

ME

FLMF Fovi e 1750

Froach IEth 1527 8
Ko Heighe 768.0
W figeed Boise 30442

Tertorl HWovfeelrs

17944

Lor G

Holls Ve Proclict
fhir ™2

B

-7




