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SECTION 1
PURPOSE OF COMPLIANCE TEST

Tests were conducted an a MY2003 Liberty Bus Freedom School Bus, MHTSA No. C304901, in
accordance with the specifications of the Office of Vehicie Safety Compliance (OWSC) Test
Procedure, TP-220-02, to determins compliance to the requirements of Federal Metar Vehicle
Safety Standards {FMVES) 220, “5choal Bus Rollover Protection”.

This 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 SLUMMARY

Based on the tests performed, the MY2003 Liberlty Bus Freedom School Bus, NHTSA Mo,
C30901 appears to meet the requirements of FMYSS 220, The ambient temperature during
testing was 30° C.

TEST RESLULTS

54 3 F The downward vertical movement of any point on the PASS
= 1 application plate shall not exceed 130 mm.

Each emergency exit shall be capahkle of:

$4.b | Unlatching per FMVSS 217 PASS

L Qpening per FMVSS 217 PASS
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DATA SHEET 1
VEHICLE INFORMATION

Contract Na.:

DTNH22-02-D-M057

Labura_atﬂry kame:

MGA Research Corporation

INCOMPLETE VEHICLE (if appllcable)
Manufacturer: GMC
Model: ' 3500
WIN: 1GBHG30U831110237
" Build Diata; 10402

Cenification Date:

COMPLETED VEHICLE {SCHOOL BUS)

Manufaciurer; Liberty Bus
Make/Mode!: School Bus/Freedom
YIN: 1GBHG3SU831110237
MHTSA No.: 30901
Color: ¥ellow
GVWR (kg'by 4,335 kg / 9,600 Ibs
Bulld Date: ' 02/03
Certification Date: 02/03
DATES
Vehicle Receipt: ) June 14, 2003
Start of Compliance Test: August 21, 2003
Completion of Compliance Test: August 21, 2003

COMPLIANCE TEST:
All tests were performed in accerdance with the references outlined in: TP-220-02.

COMMENTS: NONE

s o
e L
Recorded By: /"{%‘ ‘/L_——“_
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SCHOOL BUS UNLOADED VEHICLE WEIGHT {UWVW)

DATA SHEET 1 (CONTINUED)
VEHICLE INFORMATION

Units LF RF LE RR TOTAL
| kg B26 780 Ted 725 3058
SCHOOL BUS RCGOF AND APPLICATION PLATE DATA
Dimensions School Bus Roof Calculated Roof Plate Actual Raof Plate
Length {mm): 3962 4088 4572
Width {mm); 1524 1651 26167
Motes:

' The actual roof plate length was 483 mm longer than calculated length.
' The actual roof plate width was 965 mm wider than calculated length.

School Bus Has:

X_Rigid Frame:

__Unibody

Compenents Remaoved From Vehicle Before Testing: The seats were removed because of

previous testing on the vehicle.
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DATA SHEET 1 {CONTINUED)
VEHICLE INFORMATION

LINEAR DISPLACEMENT TRANSDUCER LOCATION (inches)

Descriptign LF R LR RR
From clogest corner of load applieation plate {mm) 546 546 381 381
From closest outside edge of load application plate (mm) 7B 76 78 76
, 381
246 Cylinder #4
’—i—g— Cylinder #Ef‘g
T i
] s 76 ] |
Frontof | i
Bus i .: YWest
i ' —
r“““-“"E:_.:'_“-“_“""“"“"1:-:‘-'-' ____________ Fump
i Agsy
Cylinder #3 Cylinder #1
COMMENTS. NQNE
;,-";? o
- ,ﬁ’.-: e
Recorded By: /’f””’?
Approved By: Date: October 7, 2003
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SECTHIN 3
COMPLIANCE TEST DATA

The following data sheets document the resutts of lesting on the 2003 Liberty Bus Freedom
School Bug, NHTSA No. C30901.
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DATA SHEET 2
FORCE APPLICATION AND DEFLECTION NFORMATION

Test Vehicle: 2003 Liberty Bus Freedom School Bus MHTEA No..  C30901
Test L.ah: MGA Research-Wisconzin Operations Test Date: BI21702
Unloaded Delivered Weight {UDW: (kg) 3058 kg
Calculated Test Load = 1.5~ UDW 4 587 kg
Range of Tast Load {-1% to -3%) 4 449 kg to 4,541 kg
Maximum Deflection at Full Load: 15.0 mm
Tgez}Lﬁg? Max. Load
Deflection Deflection Load PASSFAIL
_ {mm} {mm, (ke ]
1 1] 135 1150 PASS
Cylinder 2 0 138 1153 PASS
¥ E 0 8.5 1150 PASS
4 0 15.0) 1159 PASS
Total Load 4613 ki
Average Deflection 127
1 a 5.0
Backup 2 0 6.0
Measurement |3 ] 7.0
| | 4 0 10.0

COMMENTS: 1) Backup measurements taken at the four most cutboard and longitudinal
locations of the bus reof. Primary sylinder deflections were measured at the locations identified
in the diagrarm on page 5. Maximurm deflection allowed = 130 mm,

.-"'F‘-? /"}"

Recorded By: . /

Approved By: B'/{W-th Date: October 7, 2003
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DATA SHEET 3
FORCE AND OPENING AREA TEST OF EMERGENCY EXITS

Test Vehicls: 2003 Liberty Bus Freadem School Bus MHTSA No.: C30801
Test Lab: MGA Research-Wisconsin Operations Test Data: 8/21103

r PASSIFAIL

Can all exits be manually réleased and extended by a single person PASS
without {oals, remoyve controls, and without the engine running?

NOTE: BEFORE. DURING & AFTER, refer to the point in time in relation to the |cad applied to

the load application plate on the school bus roof.

PASSIFAIL
BEFORE LOAD: X | YVes MNo PASS
[DURING LOAD: X [Yes No PASS
AFTER LOAD: X | Yes Mo PASS

|s emergency exit door releasable from outside the schoo! bus? PASS/FAIL
BEFORE LOAD: X | Yes No PASS
DURING LOAL: K| Yes No PASS
AFTER LOAD; X |Yes No PASS
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DATA SHEET &
EMERGENCY EXIT MEASUREMENTS

Test VYehisle: 2003 Liberty Bus Freedom School Bus MHTSA Mo C30901
Test Lab; MGA Research-Wiscongln Operatlons Test Date: 8121103
Rcar
Emergency Exil
Dnors
Right
Fromt
Poor
Driver
. . |
Laft
tront
Door
Height (mm} Width (mm]
1 Rear Exit Door {Right Door Only) 1260 683
| 2 | Rear Exil Door (Beth Doors Open) 1280 1452

COMMENTS: NONE

7
/”ff:? j—‘z':_.ﬂ ________

Approved By: H‘&m Date: October 7, 2003
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SECTION 4

INSTRUMENTATION AND EQUIPMENT LIST

Test Vehicle: 2003 Liberty Bus Freadom School Bus MHT5A Mo..  CT30901
Test Lab: MGA Research-Wisconsin Operations Test Date: BI21103
] Equiprnant Dascription | Modal/Sarial No. Cal. Date Next Cal. Date
1
Veciira /
(Cnmp”ter HP USD3263612 - —
I_Steel Tape Stanlay Powerlock / 148 S430/03 11430403
FROWEIGH 84
J_s::am GSE 12061212067 B/9/63 12/9i03
[ Cylinder #1 Load Cell Interface 137782 51403 11103
Cylinder #1 .
Displacement Pat. Patrict 20850 203 121704
\ Cylinder #2 Load Celi Initerface 137781 5M/03 1111403
Cylinder #2
’ Digplacament Pot. Interface 120219368 Fi21403 172104
[ Cylinder #3 Load Cell Interface 137778 5M1/03 1111403
Cylinder #3
\ Digplacamant Fat \nterface 1102-19181 TI21/03 1421504
’ Cylinder #4 Load Celi Interfaca 1I77E3 BMI03 1141403
Cylinder #4
Displacement Pot. Interface 1202-1 9364 TGS 1421104
l Ellipsic MG ELLIP - 14 1244102 1274403
|
Paralisipiped MG, PARA =14 1204002 12/4103
DFGS-R-NDY
Force Gauge CHATILLON F31754 61703 12117103
Temperature Recorder | DICKSON TR320 2/2003 212004
| SN 030380140
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SECTION &
FHOTOGRAPHS
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g“ﬂl Test Desc: FMYSS 220
S 0 man No: C20001

Test Data: §-21-03
Vehigle 10: Liberty Bug

. CY-INDER 1 DISPLACEMENT {rmim) vs TIME (5)

12,51 ﬁr“‘“_ h T hax : 13.45 mm
101 - ‘// T 1 TMax: 14346 5
?’_5__ IR L - .
I Min; -0.2F mm
5__ - .-’:F'-. - - . -
a5l #L . Fmin: 0.50 §
ol ..
_2|5-“-- ——t —t P I A
0 100 200 300 400 500
CYLINDER 2 DISPLACEMENT {mm) ve TIME [5}
1254+ . . . LT R I Mae : 13.64 mmn
10 | ,-//f S TMax: 148.73 §
2 I Min: .03
25 ;’f Trnin: {.30 3
ol ,
-2_5 - | i I t t t I I I . 1 1
¢ 100 200 300 400 50D
CYLINDER 3 DISPLACEMENT {mmi vs TIME [S)
& o ST s Max: 8.51 mm !
: i
& / s Tha; 143,68 5 !
4 / I - Min: -0.05 mm
2| s , Tmin: 0.40 § i
o ‘
2 —t —t —t ——— — —T1
o 100 200 300 400 500
CYLINDER 4 DISPLACEMENT mm} vs TIME {3} _
ﬁi e e Max: 16,02 mm
- | TMax: 148.73 8
Min; -0.02 pm
) _ Troin: 180 5
-1 — I ——t -
200 300 400 500
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E=-= Tes| Dest: FMVSS 220
H“ l!la Nf-ISTEA Mo ©30901

—_—

Test Date: B-21-03
Viehicle [0 Libarty Bus

CYLINGER 1 LOAD {kgh vs TIME (5]
1280 , —

1000+ - -

750+ - - - - /{

| Max 1145884 kg
Thiax: 14B.73 5

Mir: 5690 kg
Em [ / B E
T : Tmin. 014 &
250 / !
0=+ + —4+—— i —t—t | - } i ——— b | e ——
it 100 200 300 400 500
CYLINDER 2 LDAD (kg ws TIME (5)
= = C— L - |
1000l - - - i //' o Mar : 1.153.39 «g
1 TMay 15796 5
750+ 7
T : Mir: 57.0% kg
500
T Tmim: .00 5
250
0 —t—t } t } } +—i t |
0 100 200 300 400 500
CYLINDER 3 LOAD (kg vs TIME 3}
1380 . - —
T 115042
10004 - - / Max : 1,150.42 kg
; Tiax: 138115
?5{]__ o e ./ - I e e e e e e oo o - -
' Min: 33.58 kg
5{]0__ - P e e e e e e e m e e - -
T / Trin: 0.00 &
250+ .
1 -
I . .
(] 100 200 300 400 500
CYLINDER 4 LOAD (<g)ws TIME [S)
- - - .
' Max: 1.158.58
1 mu -+ - . .// . . ' - - e - kg
l | ThAax: 15911 &
70— -// -
1 Mir: 56.98 kQ
300
Temin 010 5
2BD | - :
Iy ; : - i i
1] ——t t —t—t } } —] !
0 100 200 0o 400 a0
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——— “ I.lll Tes Dest: FMYEE 320 Test Date; 8-21-03
=== RANCRN 75 o 30001 vehicte I Liberty Bus

5 AVERAGE DIER {mm} vz TIME (&)

1 | fla @ 1267 mim
125 e
i : / : ' Theay: 146.32 8
104 - - - o .
1 / : Min: 0.08 mm
TEL . oS |
P ; o
7 : Tmin: 0.50 5
1
25T
04
+
25 5, —t—t—f——+—+—t+——+—+—+ F—— —— —t
a 100 200 200 400 200

TOTAL FORCE {CALC) kgl vs TIME {5)

5000
| : .
rd ; Max : £,813.18 kg
4000 - - : /f :
/, : CFMax 15911 5
3000 ),f
| /f : ' Min: 225.11 kg
20000+ r’!"' .. . . - . )
| / : Tenity: .00 S
-Ir"‘l .
1000+ /
|/
.
O+ — I ——t—t— t +—t
o 100 200 200 400 5
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