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SECTION 1
PURPOSE OF COMPLIANCE TEST

Teste were conducted on a MYZ003 Liberty Fresdom Schogol Bus, NHTSA No.o 30901, in
areordance with the specifications of the Office of Vehicle Safety Compliance {OWSC) Tast
Procedures TP-111SB-00 to determing compliance to the requirements of Federal Motor
Vahicle Safety Standards (FMVSS) 111, “School Bus Rearview Mirmors.”

Thig program is sponsored by the National Highway Traffic Safety Administration (NHTSA),
under Contract No. DTNH22-02-D-01057.
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SECTION 2
TEST DATA SUMMARY

Based on the tests performed, the MY 2003 Liberty Freedem School Bus, NHTSA No. C30901
sppears to meet all of the raquirements of FMYSS 111 except for missing crossview mirror label
par $9.3(c). Ses Data Shesat 1 for Tast Summary on the following page.
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FMVSS 111SB, SCHOOL BUS REARYVIEW MIRRORS
TEST SUMMARY .. continued

Test Wehicle: 2003 Liberty Freedem School Bus NHTSA No.,  £30901
Test Lak:; MGA Research-Wisconsin Operations Test Date; T3
System & Mlrrors
A, Mirrgr #3 — Cutside Driver Side — Unit Magnification
PazsiFail Comments
WMounting PASS -
Field of View PASS T
' Surface Area FPA3S -
Reflectance PASS .
Linit Magnification PASS -
B. Qutside Passenger Side Mimor #4 — Unit Magnification
| PassfFail Comments
Mounting PASS -
Field of View FASS -
Surface Area PASS -
Reflectance PASS -
Unit Magnification FASZS -
C. QOutside Driver Side Mirror #5 - Convex
Pass/Fail Commeants
Mounting PASS -
Field of Viaw PASS -
Reflectancea FASS -
0. Dutside Passanger Side Mirror #6 — Convex
Pass/Fail Comments
Wounting PAS3 -
Field of View FASS -
Feflectance PASS -
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FMVSS 11158B, SCHOOL BUS REARVIEW MIRRORS

TEST SUMMARY .. .continued

4 of 44

e ot m——— e

Test Vehicla: 2003 Liberty Freedom School Bus NHTSA No.:  C30801
Test Lab: MGA Research-Wisconsin Oparations Tast Date: 7H02/03
Systemn B Mirrors
E. Mirrar #1 = Driver Side Front — Cross View
Pass/Fail Comments
Mounting PASS --
Figld of View PASS -
Overlap with System A PASS - N
‘Distance o Eye Point PASS -
Mo Surface Discontinuities PASS --
Surface Area PASS -
If Convex — Radius of Cunvature PASS -
Radius of Curvaiure Labsl FAIL --
Arc Separation PASS —
Reflectance PASE —
F. Fassenger Side Front Mirror #2 — Cross View
Pass/Fail Comments
Mounting PASS -
Fiald of View PASS — ]
Qverlap with System A PASS ~
Distance to Eye Paint PASS -
No Surface Discontinvities PASS -
Surface Area PASS -
If Canvex — Radius of Curvature PASS -
Radiug of Curvature Label "F*E&Fﬂﬁ: -
Arc Separation FPASS -
Reflactance PASS -




SECTION 3
COMPLIANCE TEST DATA
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FMVSS 1118B - DATA SHEET 1

SCHOOL BUS INSPECTION AND IDENTIFICATION

Test Vehicle: 2003 Libarty Freedom School Bus MHTSA Mo.:  C304901
Tast Lab: MGA Research-Wisconsgin Operations Tesl Date: T102/03
GENERAL VEHICLE IDENTIFICATION
VIN No. 1GBHG3GUB31110237 Date of Mfg. 02103
Chassis Manufacturer | Geheral Motor Corparation | paie of Mig. 10/02
Seating Capacily 17 VWR | 4355k
{including driver} G ' d
Unloaded Weight A GawR Front | 1.851 kg
Cargo Yeight NFA GAWR Rear 2,760 kg
Total Rated Load NFA
DESCRIPTION OF MIRRORS
TypE
Mirror No. Unit Cross Description Manufacturer
fag Convex Wiew

1 X Driver Side

2 X Passenger Side

3 X Driver Side .

4 X Passenger Side Rasco Mirror

5 X Driver Side

5] X Passenger Side

Recorded By:# QM

Avproved By. M% Date: B/04/03
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FMVSS 11158 — DATA SHEET 2
MIRROR LOCATION AND FIELD OF VIEW

Test Vehicle: 2003 Liberty Freedom School Bus NHTS5A No.: C30901
Test Lab; MGA Research-Wisconsin Operations Test Date: TH203
MIRROR DIAGRAM
#6 LOWERMIRROR COMNVEX
#1 UPPERMIRROR UNIT
#2 I- FGN"U‘EI -
b __.__CENTERLINE OF SCHOOL BUS
i
U.
#1- CW\T TOP VIEW OF SCHOOL BUS
%1 LUPPERMIRROR UNIT
# LOWERMIRROR CONYEX
MIRROR MIRROR CYLINDERS VIEWED
NG, TYPE SYSTEM {entlre top surface)
1 CROSS VIEWICONVEX B B.C.EF.GHIJLM
2 CROES VIEWICONVEX B AB.DEF.GHIEKNOF
3 UNIT MAGNIFICATION A 61 Meter INDICATOR
4 UNIT MAGNIFICATION A 61 Meter INDICATCOR
5 CONVEX A LM
G COMNYEX A N O

SEE FIGURE ON NEXT PAGE
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Test Vehicla:
Test Lab;

NOTES:

FMVSS 1115B - DATA SHEET 2._.continued
MIRROR LOCATION AND FIELD OF VIEW

2003 Liberty Freedom School Bus MNHTSA No.:  C30901
MGA Research-Wisconsin Operatlons Test Data: Ti02/03
MIRROR LOCATIONS OF TEST CYLINDERS AND INDICATOR
e midy —F — ——F +— 3048 m {17
I EETE 13 P 5 5!
geTEmpzl = - - - 1 S
| I E Fp |
16288 NN} — — = — — - -
i Frant Burmpos
. 1 & |
_:',_ e g Cattetie ofFramds _ _E
T "ot Side Systom AMior suries |
|
TOP VIEW
OF SCHOOL L conteriineof
BUS ! SchoolBus
|
L M I NGO F
—— - = - - - = = = = =
| : | | Comteding of Rear Axke
1| |
|

|
& ™ Test Cylindar [
[

[ H——fseers mz )

10208 m [§ —-—-,'—r'- ﬁ-‘—T‘LﬂHH m [6 Iy
[} | | 1
Mg m (1) —t —'—.:ma m {17
f. I &1 muters
|

Most Dutboard Mot Outheand
LeftSurface of RightSurface of
SchoolBus School Bus

Indicators on Floor N
I

1. The cylinders shall be a color which provides a high contrast with
the surface on which the bus is parked (513.1).

2. The cylinders are 0.2048 m high and 0.3048 m in diameter, excapt
for cylinder P which is 0.8144 m high and 0.3048 m in diameter.
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FMVSS5 111SB DATA SHEET 2...continued
MIRROR LOCATION AND FIELD QF VIEW

Test Wehicle; 2003 Liberty Freedom School Bus NHTSA No..  C30901
Test Lab: MGA Research-Wisconsin Operations Test Date; 7I02/03
SYSTEM A AND DIRECT VISION
Systerm A Mirrors FassiFail
Entire top surface of cylinder N and the indicator 61 meters (200 PASS
feet) rearward of the mirror surface be viewed in ihe photograph
Entire top surface of cylinder M and indicator 61 meters (200 feet} PASS
rearward of the mirror surface be viewed in the photagraph
Which test cylinders A through P can nat be photographed directly DEEGH
from the driver's eye location within the semi-circle viewing area A,
: ' ) LJKLMNQF
Using ng mirror syslem:
SYSTEM B ARC'S AND DISTANCE
. Mirrpr Number Distance from the . .
(fromdata | Mirror Location | Driver's Eye Point to the GE; Lf'r'gﬁenf} ﬁ;”r'gléfni'}
sheat 2) Cantar of tha Mirrar (em)
#1 Left Front 213 0.186 —
2 Right Front 257 0.224 R.5546

Distance determined in column 3 multiplied by 0000872 yield 3 minutes of arc, for calumn 4, for
that mirror as viewed from the driver's eys point; the distances determined in columin 3
multiplied by 0.0021818 yield & minutes of are, for column 5, for that mirror as viewed from the
driver's eye poinl. The minimum distance for any system E mirrar between the drivers eye point
and the center of the mirror is more than 85 centimeters {37 45 inches):

Distance PassiFail
Distance between center of System B mirror #1 and
driver's eye poinl 213 cm FASS
Distance betwean center of System B mirror #2 and
driver's aya poind 257 cm PASS

Recarded By: }?/_ﬂ (//M

Approved By: Date: 8/04/03
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FMVSS5 11158 DATA SHEET 3 .
FIELD OF VIEW TEST — PHOTOGRAPHS System B i

Tast Vehicle: 2003 Liberty Freedosm School Bus MHTSA NMo.: C30801
Test Lab: MA Research-Wisconsin Operations Tast Date: THO2I03
|
Fass/Fail

All test cylinders with entire top surface not directly visible from .
the driver's semi-cirgle eye logation are able to be viewed with PASS |
Bystem B mirrors from the driver's semi-circle location: :

Al test eylinders with entire lop surface not directly visible from ‘
the driver's semi-circle eye location but the image can be
viewed with Systerm B mirrors. The image is separated for the PASS ,
adge of the affective mirror surface of the rirrer providing that !
irage by a distanca of not less than 3 minutes of arc: '
If the entire lop suface of test cylinder iz not directly visible
from the driver's semi-circle eye location, the image can be Coo
viewed with System B mirrors from the driver's semi-circle eye ' ,
localion, where the angular size of the shortest dimension of |
that cylinders image is not less than 3 minutes of are, and the PASS k
angular size of the longest dimension of that cylinder's image v
ig not less than 9 minutes ofarc: o
Shortest arc length dimension 0.186 cm

Longest arc length dimension 1.356 cm
For gach of the lest cylinders whose entire top surface i not ot
directly visible from the driver's aya location, System B PASS Do

provides a view of the ground that overlaps with the view of
the ground provided by System A.

Approved B:'f M%—% Date: 80403 Fr .
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FMVSS 1115SB DATA SHEET 4

MOUNTING ADEQUAGCY TEST
Test Yehicle: 2003 Liberty Freedom Schogl Bus NHTSA Mo C30901
Test Lab: MGA Research-Wisconsin Operatlons Test Data: TI02/03

MOUNTING SUPPORT OF ALL MIRRORS

Mirror No. Stable Support
(from data sheet 2) Type System Yes/No

1 Cross View/Convex B Yag

2 Cross View/Convex B Yes

3 Unit Magnification A Yes

4 * Unit Magnification A B Yes

& Convex A Yes

5 Convex A Yes

PassfFail

Dutsi_de mirrors free r_:pf spgrp points or edges that could PASS
contribute to pedestrian injury
System B mirors have no discontinuities in the slope of the PASSE
surface of the mirror

Recorded By: &{/M QM

Approved By: FM%)@ Date: 8/04/03
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FMVSS 11158 DATA SHEET 5
REFLECTANCE TEST — ALL MIRRORS

Test Vehicls: 2003 Liberty Freedom School Bus NHTSA Noa_.  C3080%
Test Lab. MGA Research-Wisconsgin Operatlons Test Date: FID2103
Mirrar | Light meter Light meter
No Type raading from | reading from light | Pass/Fail | Observations
' galibration reflected by miror

1 Crossview/Convex B84 523 PASS -

2 Crossview/Convesx a3 52.7 FASS -

3 Unit 76 412 PASS --

4 Unit 79 42 6 PASS -

5 Convex 78 44 5 FASS —

&) Convex 72 453 PASS -

MNots: Reflectance igemae = Reading {Refl) f Reading {Caly = 0.832 x 100 = 83.2 percent

Minimum Requirement = 35 percent

Mhilrcr:or Typs Reflectance Requirement

1 Crossview/Convex 62% >35%

2 Crossview/Caonvex 63% =35%

3 Unit 5% =35%

4 Linit 54% =>35%

5 Conyex 57% =350

6 Conves 63% - =35%
Recorded By: : w
Approved By;

Cate: 3/04403

T T e

D
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FMVSS 11158 DATA SHEET &
UNIT MAGNIFICATIONICONVEX MIRROR TEST — ALL MIRRCRS

Test Vehicle: 2003 Liberty Fresdom School Bus MHTSA No.:  C30801
Test Lab: MGA Research-Wisconsin Operations Test Data: TIO2/03

CONVERSION DATA TABLE FROM SPHEROMETER DIAL
READING T RADIUS OF CURVATURE
MIRROR NQ. 1 {CONVEX)

. . Dreviation Belween the o
rest | D | Bouect | avsrage Ranus o G | 20D
FPosition (inches) (mm) and the Test Position Radius Radius of Curvature
of Curvature {mm)
1 005390 | 1332 458 25.6 %
2 0.03780 189.5 104 58%
3 0.04950 144.3 3.1 19.0 %
4 0.02770 258.2 792 o 443%
5 0.03660 185.6 -16.6 2.3 %
L6 0.05220 137.4 41.5 23.2%
T 0.02810 254 5 -TH.6 42.2 %
3 0.049860 1441 34.9 19.5 %
9 0.05590 128.5 50.5 28.2 %
10 0.03510 2040 ! -26.0 13.8 %
Avg. Ra-::liug of Curvature — ' Greatest Percent Deviation from the Average
the 5””;5“?‘““” of Column 3 Radius of Curvature, Column 5 ’
ivided by 10 62 0%
179.0 mm —_——
MIRROR NO. 2 (CONVEX
_— Fercant
: ; Deviation Betweaan the Average e
Test Regtliairl'lgs I Ejﬁgtsu?; Radius of Curvature and the Test %ﬁg?ﬁ;;;nem
Positian . ) Position Radius of Curvature .
{inches)  {mm) (mm) Radius of
Curvature
1 0.02470 289.5 -107.4 58.0 %
2 0.04820 145.8 36.3 189 %
3 0.05460 131.5 506 278 %
4 0.03510 204.0 -21.9 12.0%
5 0.02950_ 2425 -60.4 U332 %
B 0.05110 140.4 41.7 228 %
7 0.03580 2000 -17.9 9.8 %
(i 0.05390 1332 48.9 26.8 %
9 01.035620 197.8 -16.7 BB %
10 0.05270 136.2 454 252 %
tﬁ;gé E rﬁ::'jr::z c?r: E;’ g ;LL:,L?IE Greate?tt F;grc:er:ftgeﬁattjnn fg:r? the .g.verage
divided by 10 it
1821 mm i —
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Test Vehicle: 2003 Liberty Freedom School Bus NHTSA No: 30901
Test Lab: MGA Research-Wisconsin Operations Test Date: TIO203
CONVERSION DATA TABLE FROM SPHEROMETER DIAL
READING TQO RADIUS OF CURVATURE
MIRRCR NC. 3 (UNIT MAGNIFICATION}
Percent

FMVSS 1115B DATA SHEET &...continuad
UNIT MAGNIFICATION/CONVEX MIRROR TEST - ALL MIRRORS

Deviation Betwaen the Average

Dial Radius of - Deviation from
Test . Radius of Curvalure and the Test
Position Rfeadlngs Curvature Fasition Radius of Curvature the Aw_.rerage
{inches) {mmj} (mm) Radius of
Curvature
1 | 2.00000 M/A, MN/A NIA
2 0.00100 NiA N/A N
3 0.00000 N/A N/A N/A
4 000000 NiA N/A NiA
a 0.00000 MIA /A MiA
5] 0.00000 MN/A NiA MN/A
Fi 0.00000 MNAA NIA N/A
8 0.00100 MNIA M/A A
9 0.00000 MNiA M/A MNiA
10 0.00000 WA, MNiA, MiA

Avg. Radius of Curvature -
the Summation of Column 3

divided by 10

N/A

Greatest Percent Deviation from the Average
Radius of Curvature, Column S

N/A

MIRROR NO. 4 {UNIT MAGNIFICATION)

Deviation Between the Average

Parcant

Dial Radius of . Daviation from
postion | Readings | Curvature | N4Te 81 CHREte ald B0 TSt | the Average
finches) {rm) frm) Radius of
Curvature
1 0.00000 WA NiA MNiA
2 0.00000% MNFA MNi& MNA
3 0.00000 NA MNiA, MN/A
4 0.00000 MAA MIA MNIA
3 000000 MEA MNJA Ni&
4] 0.00000 MNiA MNiA N/A
Fi 000000 NA MNiA MNIA
8 0.00000 MiA NIA [ FF
9 0.00000 MiA A MN/A,
10 0.00000 MiA MNiA MiA

Avg. Radius of Curvature —
the Summation of Column 3

divided ty 10

NiA

Greatest Percent Deviation from the Average
Radiug of Curvature, Column 5

NiA
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FMVYSS 11158 DATA SHEET &...continued
UNIT MAGNIFICATION/CCNVEX MIRROR TEST - ALL MIRRORS

Test Wehicle, 2003 Liberty Freedom Schogl Bus NHTSA No.:  G30901
Test Lab: MGA Research-Wisconsin Operations Test Date: TIO2/03

CONVERSION DATA TABLE FROM SPHERCMETER DIAL
READING TO RADIUS OF CURVATURE

MIRROR NO. 5 jCONVEX)

L Pereent
. . Deviation Between the Average o
TLfs_t Regtli?rllgs g Li:ﬁgtsu?; F{adiulslnf Cuw;ture and the Test Dt?:iﬁ?\;;rgnem

Fosition (inches) {mim) Position F{aiim ?n ;:If Curvalure Radius of

Curvature
1 001435 4980 -11.0 2.3 %
P 0.01505 474.9 121 2.5 %
3 0.01470 4852 0.8 0.2 %
4 0.01505 474 9 12.1 2.8 %
5 001495 478.0 2R 1.8 %
6 | 0.01508 4749 12.1 2.5 %
7 {.01460 4B9.5 2.5 0.5 %
8 £.01350 5203 -42 4 8.7 %
g 0.01465 487.8 -0.5 0.2 %
10 {0.01500 476 4 10.5 2.2 %

Ayvg, Radius of Curvature —
the Summation of Colurnn 3
divided by 10
487 .0 mm

Greatest Percent Deviation from the Average
Radlus of Curvature, Column 5
4 B,

MIRROR NO. & ICDN?JE&I

. Percent
Dial  Radiusof | Deviation Between the Average | o ovon from
T'E.’E.t Readings Curvature Rad'“? _m‘ Cu n.r:_ature and the Test the Average
Faosition (inches) (mm) Position Radius of Curvature Radius of
) (mm) Curvature
1 0.01470 4862 . 121 2.85%
2 001550 | 4811 13.0 e 2.7 %
3 001470 486.2 121 28%
4 G.071600 4467 274 5.5 %
3 001600 446.7 274 a8 %
B 0.01480 479.6 -5.6 1.2 %
T 0.01470 4862 -12.1 2.6 %
8 0.01445 4946 205 4.3 %
) 0.01470 | 4862 121 2.5 %
10 0.01530 467 1 6.9 | _15%

Avg. Radius of Curvature —
the Summation of Celumn 3
divided by 10
474.0 mm

Gragtest Fercent Deviation from the Average
Radius of Curvature, Column 5
4.1%
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FMV3S 11158 DATA SHEET B...continued

UNIT MAGNIFICATION/CONVEX MIRROR TEST - ALL MIRRORS

Test Wehicla: 2003 Liberty Fraedom School Bus MHTSA Mo,  C30801
Test Lab: MGA Rasearch-Wisconsin Operatlons Test Date: FI02/03
LUNIT MAGNIFICATION IN SYSTEM A
Pass/Fail
At least one System A Mirror on the left and right sides of the bus is PASS
unit magnification Zero Radius of Curvature . |
AVERAGE RADIUS OF CURVATURE
OF CONVEX MIRRORS USED IN SYSTEM B
_ If needed,
Mr:lrmr Radiuz of Curvatura wording pm;rta:l
0. preperly
_____ B Pass/Fail
B _ 175.0 mm FAIL {1}
2 1821 mm FAIL (1}

* If any of the Convex Mirrors in System B have an average radius of curvature less
than 889 mm, then the following words must be printed on a label in type face and

calor that ars claar and conspicuous to the driver:

"Use cross view mirrors to view pedestrians while bus is stopped. Donot  use
these mimors 1o view traffic while bus is moving, images in such mirmors do not

agourately show another vehicle’s location.”

Mote: {1} Crossview Mimor Label! is missing.

Recorded Ey:# Q/—ﬁ
Approved By: H t% Date; 8/04/03
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FMV¥S5S 11158 DATA SHEET 7
MIRROR REFLECTIVE SURFACE AREA TEST
SYSTEMA&B

Test Yehicle: 2003 Liberty Freedom School Bus MHTSA Mo C30201
Tesgt Lab: MGA Research-Wisconsin Operations Test Date: 02103

DATA TABLE FOR SURFACE AREA

Systam A Mirrars Requirement .
 Nitror No. Area Min, 323 o Pass/Fail
3 384 om* 323 om- PASS
4 384 oy’ 323 o PASS
System B Mirmors Requirement -
/ Mirror No. Ared Mir?. 258 oI Pass/Fail
1 543 cm® 258 cnr PASS
2 ___543cm” | 258 cm” PASS |

Recordad By: %

&

Approved By: % Date: 8/04/03
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SECTION 4
INSTRUMENTATION AND EQUIPMENT LIST
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SECTION &

INSTRUMENTATION AND EQUIPMENT LIST

Test Wehizle: 2003 Liberty Freedom School Bus MHTSA Na.:. €309
Test Lab; MGA Research-Wisconsin Operations Test Date: 7203
Digil:al Caliper Light Mater Tapss Measure Spherometer
Make Mitutoyo AEMC Stanley MGA
hModel 721 CAB13 Powerock 001
Serial # (s) 0004174 O 1017y SN11E 001
13
Rangs 0-150 mm 2000fc, 20081ux 0-6m mﬁ'?f_,;_ﬁl?,, W
43
Anzuracy 01 mm 0.0 fe o 0.07 dux 1 mm 1'.113_"]1%
Cal. Date 108002 10414402 40803 Daily when uzsed
Zal. Due Date 10/8/03 1011703 109703 NiA
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SECTION 5
PHOTOGRAPHS
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TABLE OF PHOTOGRAPHS

Threa-Cluarter Left Front View of School Bus
Thres~Quarter Left Rear View of School Bus
Close-up View of Certification

Tira Information Label

Right Front Cross View Mirror and Mounting
Fassenger Side Rearview Mirror and Mounting
Inside Rearview Mirror and Mounting

Left Front Cross View Mirror and Mounting
Driver Side Reandew Mirrar and Mounting
Field of View Instrument Setup

Mirror #1 System B Field of View

Mirror #2 System B Field of Wiew

Mirrar #3 System A Field of View

Mirror #4 System A Field of Wiew

Mirror 5 System A Field of View

Mirror #6 System A Field of View

View of Cone Setup from Front
Three-Quarter Left Front View of Cone Setup
Three-Quarter Right Front View of Cone Setup
Raflectance Test Set-up

Fiefd of view Through Windshield
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Mote: Photographs may not accurately represent view used for compliance vedhcation,
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SECTION 6
LABORATORY NOTICE OF TEST FAILURE
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LABORATORY NOTICE OF TEST FAILURE TO OVSC

Test Procedure: | FMVSS 111 Test Date; July 2, 2003

Test Vehicle: 2003 Liberty Bus Test Lab: MGA Research Corp.
NHTSA No : Canaa1 Project Enginaer: Michael Janovicz
Contract No DTNH22-02-D-01067 | Delivery Order No.: | 1

MFR.. Liberty Bus VIN: 1GBHG39U831110237
Build Date: 10/02

TEST FAILURE DESCRIPTION

Cross view mirror label not found.

FMVSS REQUIREMENTS DESCRIPTION

that has an average radius of curvature less than B89 mm, {35
mnchas), as detarmined under 512, shall have a label visible to tha
seated driver,

The label shall be printed in a type face and color that are clear and
conspicunus, and state the following.

"USE CROSS VIEW MIRRORS TO VIEW PEDESTRIANS WHILE
BUS IS STCPPED. DO NOT USE THEGE MIRRORS TO VIEW
TRAFFIC WHILE BUS IS MOVING. IMAGES IN SUCH MIRRORS
0O NOT ACCURATELY SHOW ANOTHER VEHICLE'S
LOCATICN."

Remarks: No remarks.

Notification to NHTSA (COTR): Sty Seigel

Date: July 28, 2003
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