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PURPOSE & TEST PROCEDURE
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PURPOSE

This heavy truck rear underride guard impact test was conducted for the
Vehicle Research & Test Center (VRTC) by Transportation Research Center Inc.

(TRC).

A rear underride guard was developed to minimally meet the proposed

Federal regulatory standards for height, geometry, and static
force/deflection requirements. For the initial dynamic testing, the rear
underride guard was mounted to a simulated trailer rear end. This structure

was a rigid test fixture (with the height and width of a semi-trailer)

attached to the crash barrier wall.

This test was conducted to compare the results of the guard’s
performance when installed on an actual semi-trailer. The trailer was
attached to a tractor unit and ballasted to simulate a loaded and parked

tractor-trailer rig. Impact mode for the vehicle was 0°, 30 mph.
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TEST PROCEDURE

The test vehicle was instrumented with seven (7) accelerometers to
measure longitudinal, lateral, and vertical axis accelerations. The
passenger‘s seat belt was instrumented with a load cell to measure shoulder
belt force. The vehicle‘’s specified impact velocity range was 29.5 to 30.5
mph. The vehicle impacted the heavy truck rear underride guard mounted with
1.0-inch mounting bolts to a Fruehauf FBX-F2-48 semitrailer attached to an
International Harvester COF9670 tractor at Transportation Research Center
Inc.

The semitrailer was loaded with 41,620 pounds of concrete ballast
weights; total pre-test tractor and semitrailer weight was 70,680 pounds.
The tractor and semitrailer were parked with the parking brakes applied and
transmission in neutral. The tractor and semitrailer were instrumented with
one (1) and two (2} longitudinal axis accelerometers, respectively.

The test vehicle contained two (2) Part 572 E 50th percentile adult
male anthropomorphic test devices (dummies). The dummies were positioned in
the front outboard designated seating positions according to the dummy
placement procedure specified in Appendix B and Optional Appendix C of NHTSA
Laboratory Test Procedure TP-208-08.

Both dummies were instrumented with head, chest, and pelvis
accelerometers to measure longitudinal, lateral, and vertical accelerations;
six-axis neck load cells to measure neck moments and forces; and with left
and right femur load cells to measure axial forces. Each Part 572 E dummy’s
instrumentation also included a chest potentiometer to measure longitudinal
deflection.

The forty-seven (47) data channels were multiplexed and recorded on a
l4-track tape drive. The data was digitally sampled at 8000 samples per
second and processed per sections 12.8 and 12.9 of NHTSA's Laboratory Test
Procedure TP-208-08.

The crash event was recorded by one (1) real-time panning motion

picture camera and eleven (11) high-speed motion picture cameras.
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The heavy truck underride guard test data are summarized in Section
2.0. The occupant, vehicle, & camera information are presented in Section
3.0. appendix A contains the still photographic prints. Appendix B
contains the data plots. Appendix C contains dummy certification data.

Appendix D contains miscellaneous test information.



SECTION 2.0

HEAVY TRUCK REAR UNDERRIDE GUARD IMPACT TEST SUMMARY



TEST RESULTS SUMMARY

This heavy truck rear underride guard impact test was conducted at TRC

on April 28, 1993

The test vehicle, a 1992 Honda Civic 3-door hatchback, was equipped
with a 1.5-liter, transverse engine, automatic transmission, power steering,
and power brakes. The vehicle’s test weight was 2654 pounds. The vehicle’s
impact speed was 30.0 mph. At maximum vehicle displacement, the clearance
from the truck rear to the vehicle’s windshield was 21.4 inches. This value

was obtained from digital analysis of the high-speed film.

The driver‘s head injury criteria (HIC) was 129. The driver’s maximum
chest resultant acceleration with three (3) milliseconds minimum duration
was 28.1 g. The driver’s chest deflection was 1.2 inches. The driver’s
maximum left and right femur forces were 1165 pounds and 1240 pounds,

respectively.

The right front passenger’s head injury criteria (HIC) was 118. The
right front passenger’s maximum chest resultant acceleration with three (3)
milliseconds minimum duration was 36.4 g. The right front passenger’s chest
deflection was 1.4 inches. The right front passenger’s maximum left and

right femur forces were 276 pounds and 275 pounds, respectively.



TABLE 1 CRASH TEST SUMMARY

TEST TYPE: Heavy Truck Rear Underride Guard

TEST DATE: 04/28/93 TEST TIME: 1405 AMBIENT TEMP. (°F): 68
VEHICLE YEAR/MAKE/MODEL/BODY STYLE: 1992/Honda/Civic¢/3-door hatchback
VEHICLE TEST WEIGHT (LBS): 2654

IMPACT ANGLE (DEG)*: O

IMPACT VELOCITY (MPH)**: PRIMARY = 30.0 SECONDARY = 30.0
MAXIMUM STATIC CRUSH (IN): 2.3

DUMMIES: Driver #048 Passenger #043
TYPE: Part 572 E Part 572 E
LOCATION: Left front Right front
RESTRAINT: Driver‘s airbag 3-point unibelt

NUMBER OF DATA CHANNELS: 47

NUMBER OF CAMERAS: HIGH-SPEED 11 REAL-TIME 1

*With respect to tow track centerline.

**Speed trap measurement (* .05 mph accuracy). The velocity measurement
system contains two (2) independent photo emitter/receiver pairs (See
Figure 1) which each measure the impact velocity.

2-3



TABLE 2 TEST VEHICLE INFORMATION

VEHICLE MANUFACTURER: Honda of Canada Manufacturing
MAKE /MODEL: Honda/Civic VIN: 2HGEH2457NH540787
BODY STYLE: 3-~door hatchback MODEL YEAR: 1992

COLOR: Blue

ENGINE DATA: TYPE: transverse CYLINDERS: 4 DISPLACEMENT: 1.5 liters
TRANSMISSION DATA: 4 SPEED, MANUAL, X _AUTOMATIC, X _FWD, RWD, 4WD
DATE VEHICLE RECEIVED: 04/22/93 CDOMETER READING: 9,923

DEALER’S NAME AND ADDRESS: NA

ACCESSORIES:

POWER STEERING Yes AUTOMATIC TRANSMISSION Yes
POWER BRAKES Yes AUTOMATIC SPEED CONTROL No
POWER SEATS No TILTING STEERING WHEEL Yes
POWER WINDOWS No TELESCOPING STEERING WHEEL No
TINTED GLASS Yes AIR CONDITIONING No
RADIO Yes ANTI-SKID BRAKE No
CLOCK Yes REAR WINDOW DEFROSTER Yes
OTHER Airbag

REMARKS :

1. IS THE VEHICLE STOCK THROUGHOUT? Yes

2. DOES VEHICLE SHOW EVIDENCE OF PRIOR ACCIDENT HISTORY? No
3. DOES VEHICLE SHOW ANY SIGNIFICANT CORROSION? No

4. CONDITION OF THE FRONT/REAR BUMPER AND FRAME: Good

CERTIFICATION DATA FROM VEHICLE'S LABEL:

VEHICLE MANUFACTURED BY: Honda of Canada Manufacturing
DATE OF MANUFACTURE: 05/92 VIN: 2HGEH2457NH540787
GVWR: 3210 LBS

GAWR: FRONT: 1720 LBS., REAR: 1545 LBS.
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TABLE 2 TEST VEHICLE INFORMATION CONT'D

TIRES ON VEHICLE (MFR., LINE, SIZE): Goodyear, Invicta GLR M+S, P175/70R15

TIRE PRESSURE WITH MAXIMUM CAPACITY VEHICLE LOAD: FRONT: 44 PSI
REAR: 44 PSI

SPARE TIRE (MFR., LINE, SIZE): Goodyear, Temporary, T150/80D13

TYPE OF SEATS: FRONT: Bucket
REAR: Bench

TYPE OF FRONT SEAT BACKS: Manually-adjustable
MAXIMUM WIDTH: 66.5 INCHES

WHEELBASE: 101.2 INCHES

LOCATION OF LABEL STATING TIRE & CAPACITY DATA:

The label was located in the glovebox.

TIRE & CAPACITY DATA FROM VEHICLE'S LABEL:

RECOMMENDED TIRE SIZE: P175/70R13 82S

RECQMMENDED COLD TIRE PRESSURE: FRONT: 32 PSI; REAR: 32 PSI
DESIGNATED SEATING CAPACITY: _2 FRONT _3 REAR _5 TOTAL
VEHICLE CAPACITY WEIGHT: _850 LBS.

TEST VEHICLE ATTITUDE
(MEASURED AT THE TOP CENTER OF THE WHEEL WELI OPENING)

DELIVERED ATTITUDE: LF 25.5; RF 25.2; LR 25.0; RR 24.8
FULLY LOADED ATTITUDE: LF 24.9; RF 24.4; LR 23.7; RR 23.2
PRE-TEST ATTITUDE*: LF 24.2; RF 23.8; LR 24.8; RR 24.9
POST-TEST ATTITUDE: LF 21.6; RF 23.2; LR 24.8; RR 23.4

*It was determined by VRTC that under heavy braking the front of the test
vehicle lowered by 2.0 inches measured at the front bumper centerline and
the rear of the test vehicle raised 1.5 inches measured at the rear bumper
centerline. The pre-test attitudes of the test vehicle were modified to
simulate these conditions.

All measurements are in inches.
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TABLE 2 TEST VEHICLE INFORMATION CONT’'D

WEIGHT OF TEST VEHICLE AS RECEIVED:

RIGHT FRONT 704 LBS. RIGHT REAR 412 LBS.
LEFT FRONT 706 LBS. LEFT REAR 402 LBS.
TOTAL FRONT WEIGHT 1410 LBS. (63.4% OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 814 LBS. (36.6% OF TOTAL VEHICLE WEIGHT)

TOTAL DELIVERED WEIGHT 2224 LBS.

CALCULATION OF TEST VEHICLE'S TARGET TEST WEIGHT:

RATED CARGO AND LUGGAGE WEIGHT*

UDW = UNLOADED DELIVERED WEIGHT (2224 LBS)

VCW = VEHICLE CAPACITY WEIGHT (850 LBS)
DSC = DESIGNATED SEATING CAPACITY (5)
RCLW*= VCW - 150 (DSC) = 100

TARGET TEST WEIGHT = UDW + RCLW*+ (NO. OF HYBRID III DUMMIES X 167 LBS PER
DUMMY )

TARGET TEST WEIGHT 2224 + 334 + 100

TARGET TEST WEIGHT 2658 LBS

WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND 96 LBS. OF CARGO WEIGHT:

RIGHT FRONT 779 LBS. RIGHT REAR 534 LBS.
LEFT FRONT 801 LBS. LEFT REAR 540 LBS.
TOTAL FRONT WEIGHT 1580 LBS. {59.5% OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 1074 LBS. (40.5% OF TOTAL VEHICLE WEIGHT)
TOTAL TEST WEIGHT 2654 LBS. ( 0.1% UNDER TARGET TEST WEIGHT)

WEIGHT OF BALLAST SECURED IN VEHICLE CARGO AREA: O lbs.

COMPONENTS REMOVED TO MEET TARGET TEST WEIGHT: Upper and lower rear hatch,
exhaust system, and door glass

CG = 40.9 INCHES REARRWARD OF FRONT WHEEL CENTERLINE

*Cargo weight for multi-purpose passenger vehicles, trucks, and buses is
the vehicle’s calculated cargo and luggage weight or 300 pounds, whichever
is less.
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TABLE 3 POST-IMPACT DATA

TEST NUMBER: 930428
TEST DATE: 04/28/93 TEST TIME: 1405

TEST TYPE: Heavy truck rear underride guard IMPACT BANGLE (DEG.)*: O

AMBIENT TEMPERATURE AT IMPACT AREA: 68° F
TEMPERATURE IN OCCUPANT COMPARTMENT: 74° F
IMPACT VELOCITY**: PRIMARY = 30.0 MPH SECONDARY = 30.0 MPH

(SPECIFIED RANGE = 29.5 TO 30.5 MPH)
DISTANCE FROM VEHICLE TO BARRIER: ENTERING VELOCITY TRAP = 14.0 IN.
EXITING VELOCITY‘TRAP = 2.0 IN.

TEST VEHICLE STATIC CRUSH (ALL MEASUREMENTS ARE IN INCHES):

OVERALL LENGTH OF TEST VEHICLE: PRE-TEST: L 150.9; C 157.0; R
POST-TEST: L 149.1; C 155.1; R
TOTAL CRUSH: L 1.8; C 1.9; R

AVERAGE CRUSH: 1.3

*With respect to tow track centerline.

**The velocity measurement system contains two (2) independent photo
emitter/receiver pairs (See Figure 1) which each measure the impact
velocity.

150.1

149.8

0.3



FIGURE 1 IMPACT VELOCITY MEASUREMENT SYSTEM

TWO PHOTO
EMITTER/
RECEIVER PAIRS

THREE PHOTO
INTERRUPTION VANES

The final vane clears the final emitter/receiver pair two inches before
impact.

The vanes have one foot spacing.
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FIGURE 2 VEHICLE CRUSH

{ -
X
L/2 > L/2—>
/T—‘ | }TT\
c2 3 & c4

”; — Y
NOTES: L is pre-test length of contact surface.
Cl through C6 are spaced equally apart.
CL is vehicle centerline.
All measurements are in inches.
Vehicle Honda Civic
PRE-TEST POST-TEST
L 55.0
cl 150.9 C1 149.1 Cc1
c2 155.5 Cc2 153.5 c2
Cc3 156.8 Cc3 154.5 c3
Cc4 156.0 Cc4 155.6 c4
Cc5 154.9 C5S 153.4 C5
c6 150.1 C6 149.8 cé
CL 157.0 CL 155.1 CL
2-9
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FIGURE 3

VEHICLE ACCELEROMETER PLARCEMENT
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BOTTOM VIEW
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SECTION 3.0

OCCUPANT, VEHICLE, & CAMERA INFORMATION
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TABLE 7 POST-IMPACT DUMMY /VEHICLE DATA

VISIBLE DUMMY CONTACT POINTS:

HEAD

CHEST

ABDOMEN

LEFT KNEE

RIGHT KNEE

DOOR OPENING:

FRONT

SEAT MOVEMENT:

FRONT

GLAZING DAMAGE:

DRIVER #048

Airbag

PASSENGER #043

None

Airbag

None

None

None

Lower
instrument panel

Glovebox door

Lower
instrument panel

Glovebox door

LEFT

Easy

NA

SEAT BACK FAILURE

None

NA

RIGHT
Easy
NA
SEAT SHIFT
None
NA

The entire windshield cracked upon impact.

OTHER NOTABLE IMPACT EFFECTS:

None
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TABLE 8 DUMMY MEASUREMENT DATA FOR _FRONT SEAT OCCUPANTS

DRIVER PASSENGER

DESIGNATION TYPE OF MEASUREMENT (SERIAL #048 (SERIAL #043)
WA WINDSHIELD ANGLE 28 28
SWA STEERING WHEEL ANGLE 64 NA
SCA STEERING COLUMN ANGLE 25 NA
SA SEAT BACK ANGLE 26 26
HZ HEAD TO ROOF 6.8 6.0
HH HEAD TO HEADER 12.4 11.5
HW HEAD TO WINDSHIELD 21.2 19.5
HR HEAD TO SIDE HEADER 8.0 7.6
NR NOSE TO RIM 17.3 NA
NA NOSE TO RIM ANGLE 10 NA
CcD CHEST TO DASH 22.5 21.2
cs STEERING WHEEL TO CHEST 13.3 NA
RA RIM TO ABDOMEN 8.1 NA
KDL LEFT KNEE TO DASH 6.0 7.1
KDR RIGHT KNEE TO DASH 6.0 7.2
KDA OUTBOARD KNEE TO DASH ANGLE 41 27
PA PELVIC ANGLE 25 24
TA TIBIAL ANGLE 37 36
KK KNEE TO KNEE 10.2 10.2
ST* STRIKER TO HEAD 21.6 21.9

STRIKER TO HEAD ANGLE -55 -57
SK* STRIKER TO KNEE 31.8 31.9

STRIKER TO KNEE ANGLE 6 6
SH* STRIKER TO H-POINT 18.1 18.2

STRIKER TO H-POINT ANGLE 25 24
SHY STRIKER TO H-POINT (Y DIR.) 9.5 8.1
HS HEAD TO SIDE WINDOW 11.2 9.6
HD H-POINT TO DOOR 5.6 5.1
AD ARM TO DOOR 5.2 1.9

THE SEAT BACK ANGLE (SA°) IS MEASURED RELATIVE TO VERTICAL, ALL OTHER ANGLES

ARE MEASURED RELATIVE TO HORIZONTAL.

*A negative angle indicates the measurement point was located above the

striker.

ALL DISTANCE MEASUREMENTS ARE IN INCHES.

ALL ANGLE MEASUREMENTS ARE IN DEGREES3_g



FIGURE 5 SEAT BELT POSITIONING DATA

DUMMY'S CENTERLINE ————\\\\‘ D

'D' RING

SHOULDER BELT PORTION

T

I B \ | LAP BELT PORTION

MALE BLADE
~———— .12 INCH THICK
BUCKLE ASSEMBLY R ALUMINUM PLATE

RETRACTOR
REEL
INBOARD ANCHORAGE

OUTBOARD ANCHORAGE

FLOORPAN —~//i

PASSENGER
DUMMY
A - TOP SURFACE OF ALUMINUM PLATE TO BELT
UPPER EDGE 13.0
B - TOP SURFACE OF ALUMINUM PLATE TO BELT
LOWER EDGE 9.6
C - DUMMY CENTERLINE TO OUTER EDGE OF BELT
AT CHEST FLESH TOP 5.6
D - DUMMY CENTERLINE TO INNER EDGE OF BELT
AT CHEST FLESH TOP 3.2
E — DUMMY CENTERLINE TO INTERSECTION OF UPPER
TORSO BELT AND LAP BELT 10.6

ALL DISTANCE MEASUREMENTS ARE IN INCHES.
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FIGURE 6

Length of
Engine Block

To Edge Of Door
(Even Number For
Right Side and
0dd Number for
Lefr Side)

To Trailing Edge
Lehind Door
(Right/Left Side)

To Leading Edge

In Front Of Door
(Right/Left Side)

X19,20 (Right/Left Side)

.

A

X18

Ctr. of
Strg.
Column ——p

X17
To 'A' Post

Rear Datum
Reference

At Cent
To Bottom Of of Rezrer
1 1 .
A' Post (Right/ Bumper

X16
To Strg. Column

Left Side)
To Firewall (Right/Left Side)
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APPENDIX A
PHOTOGRAPHS
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Figure R-1,

Figure A-2.
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PRE-TEST RIGHT FRONT VIEW

PRE-TEST RIGHT SIDE VIEW




Figure A-3.

Figure A-4.

POST-TEST RIGHT SIDE — VIEW 1

IMPACT EVENT

RIGHT SIDE VIEW



Figure A-5.

Figure A-6.

PRE-TEST RIGHT REARR VIEW

POST-TEST RIGHT REARR VIEW
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gure A-8. POST-TEST REAR VIEW




Figure A-9.

Pigure A-10.

PRE-TEST LEFT REAR VIEW

—

POST-TEST LEFT REAR VIEW
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Figure A-11. PRE-TEST LEFT SIDE VIEW

Pigure A-12. POST-TEST LEFT SIDE VIEW
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Figure A-13. PRE-TEST LEFT FRONT VIEW

Figure A-14. PRE-TEST FRONT VIEW




Figure R=-15. POST-TEST FRONT VIEW
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Figure A-16. PRE-TEST WINDSHIELD VIEW




Figure A-17. POST-TEST WINDSHIELD VIEW

Figure A-18. PRE-TEST ENGINE COMPARTMENT VIEW
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Figure

Figure A-20. PRE-TEST DRIVER DUMMY POSITION VIEW




Figure A-21. POST-TEST DRIVER DUMMY POSITION VIEW
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Figure A-22. PRE-TEST PASSENGER DUMMY FOSITION VIEW
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Figure A-23. POST-TEST PASSENGER DUMMY POSITION VIEW

Figure A-24, PRE-TEST DRIVER DUMMY & VEHICLE INTERIOR - VIEW 1




LR
qi‘(”; g

Figure A-25. POST-TEST DRIVER DUMMY & VEHICLE INTERIOR - VIEW 1




Figure A-27. POST-TEST DRIVER DUMMY & VEHICLE INTERIOR - VIEW 2

Figure A-28. PRE-TEST PASSENGER DUMMY & VEHICLE INTERIOR - VIEW 1 -
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Figure R-29,

Figure A-30. PRE-TEST PASSENGER DUMMY & VEHICLE INTERIOR - VIEW 2




Figure A-31. POST-TEST PASSENGER DUMMY & VEHICLE INTERIOR - VIEW 2

Figure A-32. POST-TEST DRIVER DUMMY HEAD CONTACT VIEW




Figure A-33. POST-TEST DRIVER DUMMY KNEE CONTACT VIEW

Figure A-34. POST-TEST PASSENGER DUMMY HEAD CONTACT VIEW




Flgure A-35. POST-TEST PASSENGER DUMMY ENEE CONTACT VIEW

Figure A-36. POST-TEST VEHICLE AND UNDERRIDE GUARD ENGAGEMENT VIEW




Figure A-37.

Figure R-38.

POST-TEST

POST-TEST

UNDERRIDE GUARD - VIEW 1

UNDERRIDE GUARD - VIEW 2




Figure A-39.

Figure R-40.

POST-TEST UNDERRIDE GUARD - VIEW 3
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POST-TEST UNDERRIDE GUARD - VIEW 4



Figure A-41. POST-TEST UNDERRIDE GUARD - VIEW 5

Figure A-42. POST-TEST UNDERRIDE GUARD - VIEW 6




Figure A-43.

POST-TEST UNDERRIDE GUARD

- VIEW 7
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DATA PLOTS



SN BB LPT ® 9 Z9°EC- “SW BB £L97 @ 9 81'RV :¥lyd Myid paBT SSY1D "HI -¥3LI4 FTIXO3H : TINNUHD
(SW)  3IHIL

it p8Z 1514 YA BET 831 et g0l BL b4 81 Be-

p6-

D
o
o
m
—
™
=0
>
b‘f.‘b‘.‘“—lil‘ l’llqlh-‘«'*. ——L.hﬂnh M
)
=
~
o
o
— Bt
—1 093
BB

BZ¥REL6 :HIGHNN 1531 QUENg 3014¥30NN OLNI JIAID "ONI Jdl
NDILPY3IN3300 SIXKE-X UP3H ¥3ATHO
Q¥PN9 3J0IHY3IANN dP3d AIN¥L AAU3IH OLNI OIAID GDONOH C6B1



SN £9°¢6T @ 9 B6°G- “SW BB'GL1 @ D 6B'G :¥lb0 Xb3d pepl SSYT13 "HI ¥31NId TOA03H - TINNUHD

{S5W)  3UIL
R1¢ 174 BSC Bee RE] B8 Bel BB1 oL ev Bl RZ-
26—
— @WI
— SMI
>
o
I
m
—
m
o)
D
l.
=
=
o
— Bt
— 89
BB

BZ¥BEE :YIBWNN 1531 0YBn9 3018Y30NR OINI OJIAID “INT 24l
NDILWPY3ITI00U SIXB-4 OU3H d3ATHO
Q4UNY J0THYIOND ¥BIY M3NYL AAB3IH OLNI OJIAIS BONOH £6B1




SW GZ'61T1 ® 9 BI'8f- ‘SW BB BRT ® 9 BS B :¥l¥d My3d BT SSYI3 HID Y3114 F9Z03H : TINNUHD

(SWY  3JWIL
p1g P8z ]or4 LY A4 BT P81 gel 901 L 14 BT pe-
BB6-
l‘l@&l
I@MI
D
o
o
m
—
m
o)
LT UEVPIRRREFIBINPRN 3
...{. {1_}53_@ U
o
P
— BE
—1 B85
pB

BZ¥PES :YIBWNAN 1531 O0¥BNS 3018Y¥30NN OLNI JIAID "INI il
NDILPY313000 SIXKP-Z OU3H d3AI¥0
Q¥UN9 30IHYIOND ¥U3Y MONHL AAP3H OLNI J3ITAID GONDH C6B1



SN GZ LBE @ 9 T1'B ‘SN BB L¥T B O L9 £Ff :¥lb0 My3d eI SSY13 HY ¥3LId TIHO3IH - TINNBHD

(5WY)  3JUIL
PI1g P8 21504 (VY AA PET RN At BB1 L oF 01 pZ-
T . . ’ _ . \ o WA , 0
\ 5 ™

| — oz

— Db
D
()
(gp)
m
—
m
A
D

lsw M-

jom ]
=
o

— BB

-— BRI

BZ+#P¢6 :HIGWNAN LS31 O0¥YN9 301HY3ONN OLNI DIAID "INT 0¥l Bzl

NOILPY3T1300V INULTINGIH Ov3H ¥3Aidd
0¥eNd JO0TYY3IAND ¥B3Y AINYL AAY3IH OLNI 3I1AID UONOH Z6BT



SN £3 8D1 @ 481 98 £4- ‘SW PR BBT 8 4871 9L 8% :¥LlY0 Av3d pABT SSY13 HI -¥3LTId TAXMIN = TINNYHD

(SWY 3HIL
pIe B8e PGZ pZe P61 o1 BeT BB1 BL 134 P BZ-
_ _ PBI-
—1 02T~
— 09- 4
O
s
o
m
. R " l.\]\f}i)\t}l}’ P
ey - - B -
-
b
S
—{e3
-— 821
BZ¥PREE6 :H3IBHNN LS3L OHUNS 30THY30ONN OLNI DIAID “INI 241 281

30HO4 HU3HS SIKU-K AI3IN H3IATHO
gygnd 301YY30ONN ¥B3Y¥ HIN¥L AABIH OLNI 31AIJ UONCH Z6B1



SW GZ 9BZ @ 4871 68 BZ- ‘5W GZ'B¥1 8 4871 88 ¢ :ulb0 AP3d pepl 559710 HO -¥3111d4 FAAMIN = TINNEBHD

(SW)  3HIL
p1¢ Y:14 PGz YAA P51 pOT Bel ) DL Br 21 pZ-
I | PBI1-
-—{ BZI-
—83-
o
20
[qer)
m
- nrsiog i —— _— Prrerpereiirpretom e oAb oo es S et B <
-
>
=
— B8 -
-— pZ!
BZ¥PSH :HIAHNN 1531 DHUN9 3018Y30NN OLNI DIAID INT oay 28!

30404 YU3IHS SIKU-A AOIN ¥3A1d0O
Q¥BNY JOIYYIONDN HE3H HONHL AAU3H OLNI JIAIO WONDH 2661



SN B5°¢31T @ 487 S9 ¥Z1- “SW GZ @IV 8 487 8@ LT :HLY0 NY3d peBl S59YT3 "H3 :y3inld F3ZAIN - TINNGHD

{SW}  3RIL
BIg p8e [A Bce BB1 P81 Bel pal BL BF 81 A

_ — — pBI-

-— BL1-

33404

(81 X 4871

el A

BZ¥DBELE :HIEUWNN 1S3L 04BN 301¥Y3ONN OLNI JIAID "INI 24l o8}

30404 TWIKEY SIKY-Z MO3IN H¥3ATHO
0¥BNY F0THY3IANN ¥B3Y HONYL AAB3H OLNI JIAID UONOH Z6B1



SW BE GLT 8 NI-481 £1°69- ‘SW BE 9¢71 8 NI 487 9L 95 -¥lvD Ab3d PR3 SSHTD "HD -¥3LId TWXMIN = TINNGHD
(SH)  3HIL

1t B8Z [2]S1A B2l 861 831 Bel pert BL 14 el BZ-

a BB1-

-— 9Z1-

3ngyol

(181 X NI 487)

-— 821

BZ¥BE6 :H3IENNN LS31 OYUNO 301HY3IONN OLNI 3IAID “ONT Jul e8!

SIXE X LN0BY LN3IWON XI3IN ¥3ATHO
049N 30IHY3IONN dP3Y XONHML AAU3H OLNI DIAID WUNOH 2661



SW 8P ¥IV ® NI-487 80 121~ ‘SW GZ #3871 ® NI 487 I+ 1€€ :¥1U0 MNu3d @RS SSP1J HI :¥3LTI4 FWAXIN : TINNUHD

(SK) 3wl
pIs p8Z pSZ YA BB PO 95T 001 oL oY ol pz-
| | PB1-
—{pz1-
_
—lp3- 2
[}
[ —
m
-
A AN At P IANANA A Ny \c/\lv{ o it e @ ﬂ
=
>
—ey =
ezl
BZyPcs UIGNNN 1531 TU9ND 30T5Y30NN DLNI DIALD INT oul 28}

SIXE A LNDBY LINIWOW XJ3N HIAIHO
Qyun9 3J0IYY30ONN ¥B3Y HINYL AAU3IH OLNI DIAID BONOH Z6B1



gBI1-

Bci-

89-

B3

A

pBI

SN PS5 9BT ® NI 487 @£ @%- ‘SW GL LZ1 @ NI 487 @1 1y -v1U0 X¥¥3d RS SSU13 "H3 :¥3LI4 TWZAIN
(SW)  3WIL
B1¢ R8¢ BGZ YA 861 831 ge1l gerl 8L ov 21 BZ-
v < ~ TR A - e ~
BZ¥BEE :HIBUNN 1531 O¥uUNd 301HY30ONN OLNI JIAID “ONT J¥L

SIXY Z LN0BY LNIWOW AJ33N H3AIHO
O¥UN9 30I1MYIANN ¥U3IY HINYL AAB3IH OLNI OJIAID UONOH Z6BT

- TINNBHD

noyol

(181 X NI -487)



SW BE 65 8 9 GZ 8Z- ‘SW BE BIZ 8 D ¥3°0 :yYlul AY3d B81 SSUID "H) -¥3L1TId FAXLSD :TINNUHD

(SH)Y  3WIL
BI¢ p8e BEZ A BB1 BaT gel gol BL 14 81 RZ-
Bo-
J— @Tl
— SNI
D
o
[
m
—
m
P
e
Lot PV SNV oV e ot i, Vo I N U . - @ Tll._ .
o
=
o
— 82
-1 @)
B8

BZ+REE :HIBUNN 1531 O¥eNO 3014Y3I0ONN OLNI OIAID "INI Jdl
NO1LBY3173900 SIKU-K LS3IHD H3A[HO
QYBNY J0IYYIOND H¥B3IY NINYL AAB3IH OLNI JIAID BONOH £8B1



SW BS'@RT ® 9 L¥ I- “SW £E9'BG B 9 2¢'C :vivd HY3d BT SSUI3 HI - ¥3L13 FIALSD - TINNGHI

(SU)  JWIL
B1¢ P8z BGC FAA BB1 BSB1 pel o1 L 14 g1 A

89-

— @TI

— SNI
D
o
()
m
—
m
3
P VOV VRO LUV S PV V-~ > N WX \(r)l\f.\/\(;\./s Paa"AVas VN )}»\)d!f/\'l/\ NN —er S u
o
=
o

— B

— BF

BZ+PES :HIQUNN LS53L O4YND JOTHYIONN OLNI JIAID "INI Q4L 83

NOTL1PY373030 SIXY-A LS3IHD HIATHO
QYPN9 J0I¥Y3IONN dU34 AINYL AAY3H CLINI DIAID BONOH Z6B7



e R s gt oy

SW GL'9B 8 9 £8°9- 'SW B5°Z3 8 9 BS ¥ Ylvd M¥3d 81 SSYTD "HI Y3114 T9ZLST :13INNUHD

(SWY  3JNTIL
it p8c BGZ Bl BET 851 get pe1 oL 14 B1 BC-
_ — B9-
pu— @Tl
— P~
D
o
o
m
—
A
J({%EEE)\?%/%%\Q}S<\/\/QE >>\f7«hd<f\ AN "~ S w
\V 5
. =z
o
— BZ
— 2F
.wmvsmm - 438UNN 1531 0YUNS I0I¥Y3IBNA OLNI JIAID "ONI OMl o3

NOTiP¥3173329 SI[KB-Z LS3HD H3A1YH0
QHEN9 30TYYIANN ¥B3IY HINHL AABIH OLNI DIAID UONOH 2661



SN PP°BZ- @ 9 800 ‘SW BE 65 @ 9 19 BZ :yLWO dv3id @81 SS5YTI "HI ¥317114 1IYLSTD T3INNUHI

(5K} 3INIL .
BIg R8Z BCZ 8Zz 0BT B91 BET B0} BL T ol BZ-
- ?
— oz
— ¥
peod
O
o
m
—
m
A
D
— e o
o
=
o
—1 28
-— @1
BZ¥PE6 :HABHNN LG3L OYEND 301¥¥3ONN OLNT DI1AID INT oul 2%!

NOILBY3T3029 LINULINS3Y LSIHO Y3ATHD
QYUN9 JOIYY3IOND ¥B3Y AONYL AAU3H OLNI JIAID WONOH £6B1



SH PR E£TT ® NI LI I- "SW 88'@% 8 NI 18 B :Yl¥D N¥3d @81 558713 "H)Y :¥3l11Id TOXLSD :13NNBHD

(5W)  IWIL
B1g B8z pCZ b2 251 831 BeT po1 oL Bb Bl pe-

I pC-

pu— @VI
(aw)
—{pg- 3
2
o3
(e}
m
pur 4
m
=
=
—lez- -
=
><
—p- ©

9
BZYDE6 - U3GUNN 1531 009N J0TUY3I0NN OLNT DIAID INT 5a1 ¢

NO1L337430 153HD ¥3AIHO
048Ny 30THYIONN ¥B3Y AINYL AAB3H OLNI 31AIO UONOH Z6B1



SW PP L3 8 9 16 T¥- ‘SW BS BRE ® O 1B'E :¥ly¥0 A¥3d BBBT SSYTD "HI :¥3L1d 1IXA3d : TINNUHD

() 3WIL
RIg p8e BCZ RZZ BB 891 pel gor oL '}4 21 RZ-
09-
— @TI
—— @Wl
D
o
L
m
! ~
m
d vl
Ll AUILURIE b RaaLTy L TR T VLTSI GV I R Wb A dLA );% 2 w
o
=z
o
— Bc
— B¥
g9

BZ+BEE :HIQWNN 1531 JHUND 301HY3ONN OLNI OIAID "ONI il
NOILUH313339 SIKY-X SIAT3d ¥Y3AIHO
QdBNd J0THY3IANN ¥B3Y¥ AINHL AABIH CLNI 31AIO UONOH Z6B1



SN BL'B3 @ 3 SB'9- ‘SW BB'BS @ 3 653G :y¥lyd M¥3d BBBT SSYT1D HI :¥3LIA4 FIAAId - TINNBHD

(SW)  3WIL
B1g p8c L1874 144 861 831 BET 001 gL /A4 Bl BZ-
_ B3-
—— @Vl
— GNI

NOLI®Y3133I9

(2

BZ¥PEB :H3BNNN 1531 OHENO 301HY30ONN OLINI OIAID "ONI JdlL 83

NOILYH313330 SIXY-4 S1A13d ¥3AIE0
Q¥9Nd J0IYYIONN ¥B3Y AJNYL AAP3IH OLNI O1AID YONOH ¢B6B1



SW BE GLZ ® 9 £€B'v- ‘SW GZ'88 B 9 L1 TF :9lY0 Ny3d BBBYT SSYI3 "HI -¥3LIA4 T3ZA3d - TINNUHD

(SH) 3Nl
1t p8<Z P&z B2l BB1 BS1 Bl gol gL Br Bl RZ-

po-

ok A R g IR AR s il st e i Sk A Lo A s ' UL W T,

il

NOI=Lby313330

% il k) . i £ Adily " Rl AL KON S
T Y fﬁ.iéi __-_4. J ...;J i Xl

(3)

BZ¥BEG :HIBHNN L1531 OHUN3 3014Y3BNN OLNI OJIAID "ONI 24l 03

NOT1WY313239 SIXEB-Z SIA3d ¥3ATHO
Q4BNS 30I4Y3IONN B34 HONYL AAB3H OLNI 3I1AIO WONOH ¢6B1



SW 3 6BZ ® 9 £1'B ‘SW BB LS ® 9 EL T¥ :91V0 AY3d @01 SS¥ID THIY :¥3LNI3 TIHAId : TINNBHD

(Su)  3HIL
i R8T 194 0zZ 051 pal Bel 0ol oL Bk 01 pZ-
_ i _ . e S—
— oz
—! ¥
D
o
™
m
[
m
o)
D
—{e3 =
(o]
=
o
—1 2B
A
BZ¥PE6 - HIGHNN 1531 OYOND 3018930NN OLNI DIAID INT oL 2%!

NOTLYH3T3000 INGLINS3Y SIATdd ¥3ATHO0
JyuNd 30T4¥30NN ¥B3d ADNYL AAP3H OLNI 3I1AIO BUNOH £Z6B1




SW 8B 'GL @ 4871 £6 #8711~ ‘SW BS By 8 4871 86 TIE -Ul¥0 AP3d B3 SSU13 "HI H3LTId F4W34T : TINNBHD

(S54)  3INIL
pis P8z Pz bz B51 851 oc1 Bl oL o ol pz-
ﬁ PRS-
- pvz-
o8I~
o
0
o
m
-— pzi- .
o
>
S
—{p3-
- - e D
BZ7BS6 - U3BUAN 1931 G905 3010830NN OLNT DIAID “INT Ddl 2%

33803 #ANTS 1437 H3AIN®O
Q¥ung 30THY3IANN ¥U3Y AONYL AABIH OLNI JTAID UONOH £Z6GT




SN BE L3 @ 487 £0 B¥ZI- 'SW BS B¥ 8 487 G5 LS -Ylu¥0 N¥3d @S SSY1D) HO :¥IALTIAS 14W4H : 1INNUHD

(SH)  3UNIL
pig B8e PSZ A4 1} 881 gel pel gL 14 81 BZ-

0pe-

- —1 BbE-

- — BBI-

33404

- — oz1-

{01 X 4871

BZFRES :HIENNN 1531 dund 3J0THY3ONN OLNI JIAID CONT Jdl 09

30404 ¥NH3I4 LIHDIH ¥3IATHO
Q4UN9 30T4Y3ONN ¥U3Y ADON¥L AAB3IH OLNI 31AID BONDH Z6B1



SN BB BET 8 9 #8092~ ‘SW BB8'Z6Z 8 9 RS BY :YLBO HY3id peetl SS90 HO -ddL1Id CIXU3H : TINNUHDI
(SW)  3JNIL

BIg B8Z BEZ gZe 861 Bo1 ge1l pert BL 214 21 BZ-

_ 8b6-

S A (TR Y Y
Lagid il il don o8 ALARAS B8 MLAMLEA 4

NOLL9Y¥313339

(3

BZ¥REE :H3IBUNN 1531 OduNd 301¥¥30ONN OLNI JIAID "ONT J¥l 28

NOILPY313200 SIKY-X OV3H H3ONISSUd LNOH4 1HOIY
QYUN3 30IHY3IONN o83y AINYML AAD3H OLNI DIAID BONOH ZBB1



SW BE'9B1 @ 9 T 9- ‘SW BE'LST 8 D 8B £ :pib0 Nb3d peBtl SSY13 HIO - ¥3L1NId ¢3A03H : TINNUHI

(SHY  3UWIL
pIg R8Z BEL Bl BB 891 esl 6ol BL ok 01 BZ-

| | | | | | | | | "

NOI19y313339

(N

BZYRES :YHIGUNN 1531 O0dBND 30T1HY30ONN OLNI J3IAID “ONI ¥l 28

NOILPY3IT3000 5IKU-A OV3H HIONISSUd INDOH4 LHOIH
OYUN9 30THHIAND ¥B3Y AONYL AAUIH OLNI 31AID UONDH 2651




SW £€3° %L ® 9 92 'GZ- ‘SW PR ZE£ B 9 85 £ ©LY0 MYId pBBT SSUD

[8{)  3HIL
BIg B8Z 1A eze BB1 291 el 081 oL

"H3Y Y3171

k4

Bl

¢3Z03H

: T3NNBGH]

BC-

BZ¥RLEE :HIBHAN LS31 O¥END 30THY30NN OLNT JIAID
NOILbY3N300u S5IXU-Z OU3H H3INISSUd INDY4 LHOIH

QyYN9 30I4430NN ¥83d MINY¥L AAB3IH OLNI DIAID DONOH Z661

“INT 24l

‘5

06-

B9-

BE-

BE

B3

BB

NOTIVY3T3IY

(3}



HJ :¥31113 ¢IY03H

214 B1
LETET A S e T

SW BR'C 8 9 8RB “SWSZ byl 8D BZ BE :6lY0 A¥Id BBB1 SSBO
(5K  3ANIL
gig B8Z BEL BZC 861 891 el 2p1 DL
BZYBEE :YIBWNN LS531 0d8N3 301HY¥30ONN OLNT DIAID

NOILPd3130339 LINULIN53H OV3IH ¥3IONISSUd LIND¥d LHOIY
gyBnd J0IYHIONN HP3Y HINHML AAP3IH OLNI JI1AID UONDH Z6B1

“ONT 34l

: TINNBHI

BZ-

2

ec

Br

83

2B

BBI

A

NOLLP¥31733J0

(3]



JELC oD P AESOPRIFCVEN

SN 85 LBZ @ 4871 Z¥ £f- ‘SW £9°LE1 8 487 1L BLY Wivd A¥3d pABT SSU13 "HO -y3l1Id
(SW)y  3UII
R1g bae BE? B2l 861 P31 oLl Bo1 BL e

CIXAIN - TINNUHD

o1 BZ-

|

pBI-
A

—1 821-

33404

(181 X 487

-—1 Bl

BZ¥RES :HIBUNN 1531 0YUND 30THYIONN OLNT OJIAID
33Y04 "U3IHS SIKU-K MI3IN HION3IS5Ud LNOM3 LHOIY
Q¥uN9 30THY3OND ¥U3Y XONY¥L AAY3H CINI JIAID BONOH ZEBBT

“ONT J¥l 081



SW BB ¥1 8 487 I 81- ‘SW £1 %L 8 487 SB ¥ZI :Wlv0 M93d pest SSY1d "HJ -¥3IL1I4 ZAAMIN :13INNBHD

(SW)  3wIL
B1s P82 Pz YA B51 091 ps1 B0l oL ob ol pZ-
[ | | o
. ez1-
—lpa-
o
ol
(ge]
m
BB A i ” lj:{%%i i ) 2 m
o
2
s
—{p3
ezt
BZypE6 UIEANN 1831 099n0 3010930NR OINT DIALD INT Su1 28!

30404 HY3IHS SIXE-A MOIN ¥3INISSUd LNDHI LHIIH
08YNI 30THYIAOND ¥63d AONHL AAUIH OINI JIATD UONDH Z651



SN BL @LT ® 4871 ST @Zi- ‘SW £3° 001 ® 4871 ££ £27 :¥1v0 MY3d peel S5¢13 HIO -¥3l1Id C4ZA3N - 13NNUHD

{SWYy 3NIL
1t R8¢ BGZ BZL @BT BB1 BEe1 ge1 BL /14 er1 pe-
PB1-
-—1 821~
— B9~ 4
o
o)
o
m
s diomh i oromg oA e A e e I -
w
x
=
— 83
-—1 0¢1
BZ¥BEB :HIGUNN 1531 0Yond 3015¥30NN OLNI JIAID INI J¥l e8!

30404 WIXKG SIXE-Z AIIN ¥3IONISSYd INDHS LHOIY
049¥N9 30THYIONN ¥P3Y AONHL AAP3IH OLNI OIAID WONOH £651



SN 8C°@TT @ NI-487 65 9271 ‘SW SZ'8L1T 8 NI[-487 66 €6 :U160 »¥3d @83 55¥10 "HO :¥3l1nId CHXMIN - T3INNBHD

(SWY  3UNIL
p1g pge BGZ Bee BBl 891 el et pL R4 21 pZ-
| | [ o

|—
— 09~ g
{»)
c
m
é}f}}r \_.Il
..s(:\l; Dats Radad el (li éft}l{ “ - AAIEERE VA S ﬂ
e
X
=
— 83 o

e 1A

BZ¥PEB :Y¥3IGHNN L1S3IL 0HYND 3014Y30NN DINI DJIAID "INI 24l 081

SIXY X LNOBY LIN3INOW #I3IN HIONISSUd INDYS 1HOIY
QYBN3 J0IHYIOND d83Y HIN¥L AAP3H OINI JIAID UANOH Z6B1




SN £3° %4 8 N[-487 Z6°@61- “SW BE 711 8 NI 487 SL°ZZZ :91v¥0 M¥3d @83 SSY10 "HI -¥3Lid4 CUANIN : TANNUHD

{SWy 3WIL
B1¢ p8¢ BGE YA PB1 91 8Ll 801 BL 14 BT BZ-

-— BCi-
l

—83- S
D
c
m

[a>
(187 X NI d87)

-— BLT

BZ+REE :-HIBNNAN 1534 O¥END 301Y¥30ONN OLNI JIAID “ONT J¥l P81

SIXYU A LNDBY LNINOW MO3IN H3IONISSUd INDY4 1HOIH
0yBnd J0I¥YIONN HU3IY MINHL AAB3HK OLNI DIAID UONDH ZBBI



SN §1°€ZV ® NI 487 9¢ +G- “SW £71°L@% 8 NI 487 @82 9L :¥1¥0 My¥3d B9 559713 HI :¥317I4 CHZAIN = TINNEBHD

{5W) 3HIL
pIg B8e BGZ YA P61 831 Ael gel BL 14 o1 BZ-

4 BBI-~

-—1 BC1-
l
— 93~ 2
o
c
m
: =
(C(..\Ck,l(tq S— J-%}.’?b NE—— AN ia:-. v . S w
i .
m =
: >
, —es =

- — pZ1

BZ¥BLL :HIBNNN 1S3L 04END 30THY30NN OLNI JIAID “ONI Jdl BB 1

SIXY Z LNDBY IN3WOW AD3IN HIINIS50d IND¥4 1HOIH
QdUN9 30IYYIONN Y38 AONYL AAP3IH OLNI JIAID BUONOH £ZBB1



SW BG €L ® 9 £6°G%- ‘SW BR'9BE 8 D 831 :¥lb0 ANY3d BBE SSBIJ  HI ¥3LTId £IX1SD - 13INNBHD

[SW)Y  3WIL
B1¢ R8¢ BGC Y44 BE1 831 gel 8ol oL /14 g1 Be-

_ _ B8-

NOT1vd3713339

(9]

BZ+¥REG :HIBUNN 1S3L O¥UNd 301HYIONN OLNI 3JIAID “INT 24l o3

NOTLBY3130J0 SIKU-K LG53IHD HIINISSUd INDH4 LHOIY
guuNd JOIYY3IANN Y938 MONYML AAUIH OLNI O31AIO UONOH Z6BT




SW @B'83 ® 9 LT #7- “SW £1'9Z1 8 D ¥B'6 :9Ylyld A¥3d @81 SSYTD HO :d317I4 ZIAL15D : TINNUHD

(Su)  3WIL
D1s P8z poZ bz P51 891 oel B0l oL By Bl pz-
| | | | | o
— @Tl
— swl
D
(end
O
m
o)
[ NN NN AN AN A 1%?11&\</J(<( N 9 e
AV e T e Vand —_
=
o
oz
—{ov
BZVvDE6 - U3GNAN 153l D96ND 3015930NA OINT DIAID INT ou1 23

NOTLGY¥3T33IV SIXU-A L53IH] H3IN3SSUd INDY4 LHOIY
0dBNd J0IHY3OND ¥B3Y HINYL AABIH OLINI 31AID BONOH ZB6B7T



SN BR'6L @ 9 LB L- ‘SW £1°CZ1 B 9 LT § :YLW0 MU3d #81 SSBT1D "HI :¥3LI1d ¢37153 - 13INNPHD

(SuW)  3JUIL
B1g B8¢ BGZ Bz 861 891 BET 8ol gL oF D1 BZ-
29~
— Py~
— Bz~
D
o
')
m
—
. : . m
A
SV ISV SPIEY WD VY. YV S A Ger oo — <><\§>f\/\/\/.(\/7l<cl><<a\ oilbonens] B m
. =
o
— B
—1 B¥
BZ¥BEL :HIBUNN L1S3L 04uND 3018¥30ONN OLINI JIAID “ONT JHl B3

NOILBY373330 SIKY-Z L53HD H3IAINISSUd LNDYS 1HOIY
GYUNY J0TYYIONN HB3IY XONYL AAP3H OLNI 3IAIOD BONOH Z6B1



N

SW £9°8- 8 9 LB'B 'SW BS'SL ® O LB LE :Vibd Hb3d pB1 SSYT1D "HI -¥3ILTIS ZO4LSD : TINNUHD
(SW)  3WIL

BIf B8Z BSZ BCe BEI Bo1 Bel 081 DL 14 01 TAS

P

NOI-19y431333%

(N

-—1 881

BZyBE6 - UIBNNN 1531 T99N5 30T5530NN OINT J1AID INT ol 2¢t

NOTLBY373200 LNULINS3Y L53H] H3IINISSUd LINDH4 LHOIN
QYUNY J0THYIONN ¥B3Y HINHL AAB3IH OLNI OJIAID BONDH ZB6B1



SW @B B5T ® NI S£ 1- ‘SW GL'B B NI 1B'B :¢1v0 Mv¥3d BBI SSU10 HI -¥3Lnld COXLSD :T3INNUHD
(54 3JUNIL
A8 R8¢ 1894 TA4 861 BS1 “} gol BL ey 21 BZ-

| ]

(1-@1 X NI) <« IN3N3J¥TdSIC

BZ¥BEG :HIBNNN 1S3L O¥UND 301HY3ONN OLNI OIAID "INI 24l o1

NO1L1337430 L53H) HIIN3SSUd INDYI LHITH
04PNd 30IHY3AONN ¥B3Y XONHL AAB3IH OLNI 3IAID UONOH ZBEB1



N

e et e e

SW GL IL @ 9 2L 9%- "SW MBS GIT 8 3 €6°¢ :YLly0 H¥3d pee1 SS®13 "HI Y3114 CIXA3Id : 13NNUHD
(5W) 3NIL

B1g B8¢ BGC Ree BB1 BB 2} 201 8L 14 et BZ-
93-

NOI-LBy313330

(3

85

BZ¥BREE :HIBWNAN 1S3 OYEND 301HY3ONN OLNI DIAID "INI Jdl
NDILUH3T3300 SIXY-X SIATId ¥3ON3ISEWd INOHd LHOIY
0dUN9d 30IYY30ONN HU3H AONYL AAB3IH OLNI OIAID BWONOH Z6B7T




SW §1°L3 8 9 ¥6 'L~ "SW BE 36 8 9 B3 L :0lb0 M¥3d BABT SSY13 "HI :d317I4 ZIAAId : 13INNYHD

(SHY  3JWIL
p1g P8Z BGZ 144 BB B3I et gel BL BY B1 BeZ-

B5-

—— @Tl

p— SNI
D
o
(]
m
. . : m
2o
s Ak fudd) ¢l 1y TARAEY) RAOALA AR A TAAY ..;._.5.._..3_.-..41.1.4.,. TR ,_.:j_.:;..: i r.EEEr.._.r.: .__.._ RS b A SN S U S w
o

— 0z

— B

89

BZ¥BEE :¥3ANNN LS3IL O¥eNd 3014Y30NN OLNI OJIAID “INT ¥l
NDIL1UY3N32IP SIXU-A S5IAT3d ¥3ON3ISSUd INDHS LHOIH
gyBNd J0IYY3ONN ¥P3¥ HON¥1 AAU3H OLNI JIAID UYONOH Z6B1



SW BE ¥3 ® 9 28 L- “SH BE BII B 9 BS G 6Lyl Xv¥3d pepl SSE1I HIY -¥3LId Z9ZA3d - 1ANNBHD
(SH)Y  3JHIL
gig p8e RGC BZe RBT 081 Be1 881 oL 14 Bl BZ-

4 89-

NOL 194373339

(3)

R

BZ¥BEE :HIBHNNAN 1531 OdeN9 J01HY3ONA OLNI JIAID “INI DOl
NOILPH3N3030 SIXY-Z S5IAT3d 83ONISSUd LNDHS LHIIH
Q4uNd 30TYYIONN ¥B34 AONYL AAB3H OLNI JIAID BONOH €661



SW GL'B9Z 8 9 £1°@ ‘SN SL TL @ 9 vT Ly :HLUO MY3d BeMI SSY13 "HI :d31TId4 Z3HA3d : TINNUHD

(SWYy 3UIL
B1¢ R8Z BGZ (YA BB1 091 g1 801 BL ¥ o1 pZ-
AT . : T . : " “‘ , i ]

— Bc

: —{ o¥
D
[ep)
(]
m
—
m
e
D
I Sm rll..o
=
=z
o

— BB

-— BB1

BZ¥BE6 :H3IQHNN LS31 O¥UNS 301YYIONN OLNI DIAID "ONI 24l 8et

NOTLOH¥313008 INDLINS3Y SIATId Y¥3INISSYd INOH4 [HIOIH
QYuN9 J0IYYIOND HU3Y AONYL AAY3IH OLNI JTAID UONOH 2661



SW GL ¥BT ® 4871 £6 G642~ ‘SW £1°€9 8 487 LB B :¥1W0 Av3d @BS S5SY10 "HO :¥3LiTId C4W4T : 13NNUHD

(SW)  3WIL
pIg R8T 14 YA 51 BOT Bs 1 P01 DL Db o1 pZ-
a @SM..
-— pvz-
-— BBI-
O
el
o
m
—{ 921~ o
@
>
s
—{ 3~
ea " — %‘%{)\{ A o~ an
S BV T o yoam ! 9
BZ¥BE6 :Y3IGNNN 153l 046N 3014Y30ONA DINI DIAID INT oa1 20

30404 HNW34 1437 H3IN3SSUd INOY4 LHOIY
QY9N 30IHYIOND ¥B3Y AONY¥L AAY3IH OLNI 3I1AID UONOH ZBB1



SN GL GL 8 4871 LB ¥LZ- “SW BB'LGS B 487 S¥'ZL ¥LlW0 X¥3d P83 SSUI3 "HI -H3LTI4 CdW4Y - 1INNUHD

(SH)  3WIL
B1g B8z BGZ YA 861 o1 Bs ] 801 BL ek g1 pZ-
_ _ PBE-
. — Bvz-
. — BBI- o
o
o)
o
m
— BZ1- @
o
<
S
—p9-
ovonso A ?
g e e i ROV v NP R O VST it Ty 4
AT N 09909 3015530NN OLNT DIALD “INT ou1 22

30404 HNN34 1HDIY HIDIN3SSPd INDYHS LHOIY
QYUND 301Y¥Y¥IANN ¥P3Y AINYL AAP3H OLNI JIAID UONOH ZBBY



SW PG 65Z ® 487 B¥ #- ‘SW GZ 9L ® 387 ¢Z 9L¥1 -Ylu0 My3d BS SS¥1J3 HY - ¥3L11d €48HS : TINNBHD
(SHY  3JWIL
AR B8z U] A pee BBl BS1 Bel 001 oL /14 P17 BC-

A p9-

33404

-— BZ1

B e R P SV,

({07 X 187)

-—1 8k

BZ+BEE :HIBUNN 1531 O¥PND 301H¥Y3ONN OLNI JIAID “ONT D4l oBE

Jo4¥D4 L7138 ¥307N0OHS Y3IINISSUd INOYd 1HOIY
04PN J0THYIONN HP3Y¥ NONHML AAU3IH OLINI DJIAID DUNOH ¢BB1



SW BE'C5 @ 9 91'BC- ‘SW BS'5¥Z ® D 251 YLVl Ab3d B9 SSUT13 "HI :¥3L1TIA TIXKYTL : T3INNGHD

(5S4  3HIL
pig P8¢ PGc BZe BB1T B91 Bel 8ol BL 14 01 BZ-
_ 03-
—t Bb-
-— BZ-
D
o
o
m
~—
m
Ry
D
.I[)\)V‘r] {l’ TN S In.n
o
=
o
— Bz
— Bb
BZ¥BE6 :HIBHUNN 1S3l O¥UNO 30THY30ONN OLNT JIAID “ONT 24l 83

NOIL1bY3T3000 5IKP-X 1¥3S ¥v3y 1431
QYYND 30THYIANN BU3Y MONY¥L AAUIH OLNI OJ1AIO ©UNDH £661




SN PB @EE ® HdW 95 1- ‘SW S5L°@ ® HdW 8@ Bf :YLlv0 A¥3d paBl SSU1D HI :¥3LTI4 TAXYTL : 1INNUHD

(SW)  3WIL
REE Bat BLE B¥L p1e PBI 8cl1 YA 06 83 1% B
_ B8-
p— @Tl
p— SNI
-
m
—
jan)
o
-
Iﬂ
=
=
o g

89

BZ+RES :HIGHUNN 1S3L JYENd 3J01HY30NN OLNT OJIAID "INT Dl
ALTJ013A SIXKY-K LPIS dv3I¥ 1437
Q¥PNY 30IYY3IANN ¥P3¥ HINYL AABIH OLNI JIAIQ UONOH Z6B1



SW BB B 8 NI BB B "SW £3°ZBT 8 NI GZ 1% :¥lv0 X¥3d PBBT SSY13 "HI - ¥311I4d F0X81L - TINNGHD

(SW)  3WIL
pee B BLZ Y4 384 P81 Pc1 YA P8 3 Be 7
_ p3-
et EVI
— 0~ o
»
o
-~
D
o
m
) -
=
—
=
— 8z
— ¥
BZ¥PE6 :Y¥3BWNN 1531 OYYNS J0TH¥3ONN OLNI DIAID INT ou1 2°

INIFWIOYTdSTO SIXKP-X Lvd5 3y L4371
gyund 3J0IYY3IANN ¥93¥ AONYL AAUIH OLNI J1AIO UONOH Z6B1

i




SW BE'£L ® 9 GB'G- ‘SW BL 'G5 8 9 BB £ :blv0 XY3d BS SSYT1D HI -¥3LiI4 TIAYTL - TINNGHD

(S5W}  3HIL
RS p8Z BGZ (LY AA BBT B3I a1 681 RL X4 D7 pZ-
_ — @@l
— Py-
—!lpz-
D
o
o
m
—
T/ Ve A .m.
=
o
— 8C
— Bt
BZvBEE :Y3BNNAN LS3L 0dend J01¥¥30NN OLNI JOIAID "ONT J4l @3

NOILBH3T3IIV SIKY-A 18IS ¥P3Iy L4371
gdvN9d J0IHYIONN ¥B34 AONYL AAE3IH OLNI JIAID UUNOH C6B1




SW BB +ZE & HdW £G Z- ‘SW GL'S¥T ® HdW BL @ :¥lY0d AP3d pepl SS813 HI :¥3LNI4 FAAYTL : 1INNUHD

(SW) 3JUIL
pee LS BLE B¥Z p1e BBl I YA 26 05 213 )
89-
— &Vl
— SW!
-
m
[
o
(e
=
/] 5
=
0
X
—1 82
— B¥
BZ¥REE :¥3BUNN 1S3L 049N 301HY3IONN OLNI JIAID "ONT il 83

ALIJ0T3A SIXU-A LP3S ¥v3Y¥ 1431
OYPNI 3J0IHYIAOND ¥B3Y HONYL AAU3H OLNI JIAID UONOH Z6BT



e e e

SN @B BEE ® NI BZ #- ‘SW BE '+ B NI 8P 8 :¥l¥d Xy3d BBBT SSUI3 HY ¥3Lild FOAYTL : TINNUHD

(SW)  3JWIL
pEe pOS PLT Y% p1C PB1 pC1 YA 28 LR L1 P
po-
p— @Tl
— 8- o
0
vl
—
D
o
- o
8 =
=z
-
=
— ez
— or
BZ¥BE6 :HIGNNN 1531 O¥EN9 301¥Y30ONN OLNI DIAID “INT oul 2°

IN3WIAV TS0 5IXP-A LP3S dY3y L4371
gyend 30IYY30NN ¥B3Y HINHL AAB3IH OLNI DJIAID UONOH Z6B}




SN BE'L¥ @ 9 LL'BZ- "SW ET'E¥Z B D B1'Z :Ylu0 A¥3d B3 SSYTD "HI ¥3l1Id FIXYYL : TINNGHD

(W 3Wil
pIs paz Pz bz P51 251 2c1 B0l oL ob ol BZ-
| | | _ o
— @TI
pE— @Nl
D
(an]
o
m
—
m
A
D
2 =
o
=
=
— oz
—ov
BZ¥yDS6 ~U3EHNNN LS3L DUGND 30THY30NN OINI DIAID “INT 34l 22

NOTLBY3T30JV SIKU-X L3S vy LHOIY
Q4UN9 J0IHY3ONN ¥E3Y HONYL AABIH GLINI DIAID BONOH Z6B1



SW GL 597 @ HdW BB T- “SW £3° 1 @ HdW 1B Bf :YLb0 X¥3d pee1 SSY1D HO :¥3dLId TAKYYL : T3NNUHD

{SW) 3IHIL
Bee pag BLC RvZ B1e gB1 BG1 A BB 03 gt Y]
_ _ 09~
pu— @VI
p— @Nl
-
m
(e
o
o
=
|A
=
0
x
— B¥
BZ¥RES :HIBNNN LS3L O¥UND JOITHYIONN OLNI OIAID CONT 24l 83

ALIJDDTI3A SIKU-X LIS ¥YU3d 1HOIH
04BN 301YYIOND ¥U3H HINHL AAU3IH OLNI OJIAID UONOH 2651



SN B B 8 NI PB'B “SW BS'9ET @ NI T1'B8f :9yiv0 M¥3d peR1 SSY1J HI -¥dL1Id 10XYYL - TINNUHD

(SW)  3NIL
pes Pos pLL X4 PIZ PBI 9C1 YA 6 O} 1y ?
pO-
— Evl
— 8- o
»
©
—
D
o
m
? o
=
—
=
—ez
— oF
BZ¥DES - HIBHNN 1S3IL 0¥YNO 301HY3IONN OLNI DIAID “INT ouL 22

IN3N3OPTd510 SIXU-X LU3aS ¥u3d LHIIY
QYPNS 30I8Y3IONN YY3Y AONYL AAU3IH OLNI JIAID BONOH ZBBI



SW PR G 8 9 G5 4- ‘SW @B'9B 8 O BB T :¥lvO M¥3d 29 SSUTD "HJ :¥31714 TIAYYL : 1INNBHD

{SH)  3JNIL
BIg R8Z BGZC YA4 BB1 P9I 8¢l goi 8L 14 21 BZ-
_ 98-
I@VI
.III.SNl
D
o
o
m
. : : : . m
A
=
o
— B
— BF
23

BZ¥RES :YIQWNN L1531 O"UND 301HY3IONN OLNI JIAID "ONT 2l
ND1LBY¥3T302y SIXKY-A LU3S ¥¥3d 1HOIH
OHPNY 30TYYIONN ¥U3Y AONYL AAUIH OLNI OJIAID BONOH ZBB1



SN BE'9ZF ® HdW BEL ¢~ ‘SN GL L¥T B HdW BS ' Z :Ylb0 MYid B@BY SSYU1D "HI Y3LTId TAAYYL  TINNGHD

(SHY dJNIL
pEs pBE BLL R+ A PBT 8GT Be1 26 ) 1 B
— _ 03"
— @Tl
— GN!
-
m
—
o
(g)
e =
— ? <.
=
o)
X
—1 B
— Bb
BZvRE6 :H3GUNN LS3IL gduENS 3014Y30NN OLNI JIAID "IN Ol 83

ALTJDT13A SIKU-A LY3S YUY IHOIH
QHUNS 30IYYIAND HU3Y AONYL AAY3H OLNI JIAID WUONOH Z6BT



SW €1 EB 8 NI G¥ @8- "SW GL'+FZ 8 NI Z2 £ -9lv0 X¥3d peB1 SSU13 HI - ¥311I4 TOANYL : 1INNBHI

(SW)  3NIL
pee pas PLL X4 3% PRI pS1 YA 98 LR C3N )
] | | o
— @VI
—09Z-
o
)
—
D
o
m
 —————— G w-
=z
—
=
— Bz -
— B¥
BZ¥PE6 :H3ANAN 1531 O¥6N9 301¥¥30NN OLNI JIAID INT om1 22

LN3NIIBT4510 STKU-A LUIS dP3y L1HDIY
QyuND J0IMY30ONN HU3¥ AIN¥L AAU3IH OLNI J3I1AID UONOH ¢6B67



SW £9°8v @ 3 ¢B ¥Z- ‘SW GZ S¥Z 8 O SB | :HlW0 AY3d P9 SSBID HJ :Y3L1Id FIKIJA : TINNUHD

(SH) 3WIL
pIg P8z pCZ Y44 pBT 891 pel 2ol oL Db B pZ-
99-
—1 @TI
— SNl
D
o
o
m
[
m
el
D
——— - D =,
jen ]
=z
o
— Bz
— o¥
BZ¥BE6 H3BWNN 1531 09GNS 3018Y30NN OLNI DIAID NI oaL 20

NDILBY3T3D30 SIKU-K ALIADYD 40 ¥3IN3I u¥D
GYUN9 30I1MYIAOND ¥U3H MONYL AABIH OLNI OIAID UONDH Z6B1



SW BB GLT 8 HdW GZ'B- ‘SW £3°1 8 HdW 2B B¢ :Hlv0 X¥3d p@ey SSY13 "HI :¥3L17I14 TAX3IJA : TINNUHD

(SW)  3HIL
pee pag BLL Rve 81 eB1 BG1 FA 26 83 Ry B
BB-
J— @TI
— pz-
<l
m
(o
O
()
=
IA.
=
o
T

83

BZ¥BEE :H3IAWNN L1S3L 0YuNO 301HY3IONN OLNI JIAID "INI D4l
ALIJD3A SIXU-X ALIAUHD 40 HY3IIN3D 89D
Q¥UN9 3J0IYY¥3OND ¥Y3Y XONYL AAB3IH OLNI JIAID BONOH Z6BT



SK PP B 8 NI BB @ ‘SW 88 BEE 8 NI IZ T+ :9lul Mb3d peBT SSP1D3 HJ -¥3ITId TOX3JA :13NNBHD

(SWY WL
1NN POS RLT X %4 p1Z P81 pc1 YA BB P9 pg P
29-
pu— @Vl
— 8- o
o
el
—
o d
(gn)
Y
)] e
=z
—
=
— ez
— oF
BZ¥PSE :Y¥3IANNN L1S3L Ud6N3 301HY¥30NN DINI DIAID “3NT Dyl 23

IN3IN3IPTH510 SIKE-X ALIAUYI 40 ¥3LN3D HUl
0¥6N9 J0IYYIOND YB3IY XONYL AAU3H DLNI JIAID UONOH Z6BT




SN £8°LPT B 9 #£°9- ‘SW GZ'k6 B 9 16°8 :¥lvd H93d B3 SSYID HI :¥3L114d TIAIDA - TINNGHD

(SW)  JHIL
R8N p8e BGZ Bel 061 g8l 8<l 0ol oL 14 B1 BC-
B9~
— @TI
— &Nl
D
o
(4
m
—
S — AN N . , 2
I VARVAVAC A
o
— 0c
— B¥
89

BZyDEE :HIBHNN L1S3L JUBNO 301H¥¥3ONN OLNI JIAID TONI oMl
NOI1LPY3T3IDo8 SI1KU-A ALIADYD 40 Y3IIN3D HYO
0¥YN9 J0IYYIONN YU3d AINHL AABIH OLNI JIAID BANOH 26561




SW BE 1 8 HdW BB '@ “SW BG QLT B HdW EE'G :9Yl¥l NY3d BBRT SSE13 H3 -y¥3Iilld TAAJOA - 13NNUHD

(5S4 3HIL
BeL BoE RLE By B1c BB1 gc1 Bzl BB 09 et %]
a B8~
— GVI
— SNI
=3
m
[
o
(]
=
|l|l\1ll\1Jt((tﬁi\lr\\l(ts1tlllx1. ) <
bt
po ud
— B¢
— B
BZ¥REE :Y3BHNN L1S3L 0¥eNd 307THY30CNA OLNI DJIAID "INT 24l B3

ALIODTI3A SIXU-A ALTAUYHO 40 Y3IN3D ¥UJ
OYPNI 30THYIANN HB3Y AONY¥L AAB3IH OLNI OIAID GUONOH Z6BI




SW £1°8 8 NI 8@ ‘SW BR'BEL ® NI #3'61 :¥lY0 ANy3d ppBT SSU13 HI -y¥3ILIA FTOAS3A - TINNUHI
{SH)  3HIL
Bee geg BLL e %4 BB1 8G1 FA 26 83 RN 5

88-

INJHITIWT4SIA

(ND)

BZ¥REL :YIBUNN LS3L 048Nd 301HY3ONN OLNT OJIAID “ONT 34l B3

IN3NIIUIJEI0 SIXKU-A ALIAUYD 50 d3LN3O HBD
0¥UN9 30IHY¥IAND ¥B3Y AINYL AAU3IH OINI JIAID UONOH ZB6B1




SW BE'E£¥ ® 9 G6'S1- ‘SW 5228 8 9 SZ'+I :¥lb0 AHp3d @9 SSU13 HI :¥311I4 132330 TINNUHD

(5W)  3JUIL
pIg R8Z BGC BZZ BB1 851 el gel BL 14 B1 BZ-
_ _ po9-
— @Vl
— @NI
D
o
(]
m
—
m
o)
S, — \.\I\./ 32
Jf.\'!/\! i ~——— /I\.\/\/\/\? - o M-
. VV 2
o
— 82
— BF
89

BC¥BEG - HIBHNN LS3L 04end 301H¥30NN OLNI DJIAID “ONT ¥l
NO1LPY33000 SIKU-Z ALIADYHI 40 ¥3LIN3D HYD
QYUN9 30IYYICGNN ¥U3H MONYL AAB3IH OLNI JIAID BUNOH ZBBT



SN GZ £B @ HdW BE G- ‘SW £1°6 8 HdW ¢@ B :9¥l¥0 AB3d pBBT SSPID HIO -¥3Ll1I3 TAZIJOA : 13NNUHD
{SH)  3WIL
pEE pog BLT e ¥4 BB1 I JA! g6 88 ec 2

8o-

ALTI0T3IA

{HdN)

BZ¥BEL :HIEGNNN LS3L gyUNd 30TYY3IONN OLNI JOIAILD "ONT ¥l o3

ALIODI3A SIKU-Z ALIADYO 40 Y3IN3D B2
0uBN9 30THYI0ONN ¥U3Y AONYL AAP3IH OLNI JIAID UGNOH Z6B1



SN PR BES ® NI B9 #1- ‘SW GZ'B 8 NI PB B :©lvDl »¥3d @Bl SSY1ID "HJ -¥3i7I4 TOZ33A : 13NNUHD

(SW)  3HIL
BEE Beet BLL 1A p1¢ BB Bci gct 06 88 ef 2

08-

INZH33UdSIa

(N1}

BZ+REE :HIBUNN 1S31 O4UNO 30TYY3IONN OLNI DIAID “INI DJHl 03

IN3NIIPI4510 SIKU-Z ALTADYD 40 d3LN3D ¥UD
0¥YN9 30THYIOND ¥U3IY XINYL AABIH OLNI DIAID BONOH Z66B1



SN GL'BS ® 9 LB'Z- ‘SW £8°GZ 8 9 LY'5 :¥1lv0 MY¥3d B9 SSU10 "HJI -¥3L7I4 FTIXHLID : TINNGHD

(SU)  3UIL
pI1g p8z BGZ Bce BET o1 el got gL By BT BZ-
Bo-
— @Vl
— SW|
D
o
(]
m
[
m
pas)
=
o
—1 0¢
—1 8¥
BZ¥BEE :HIAWAN 1S3l 0¥BNS 30THY3I0ONN OLNI JIAID "ONI 34l B3

NOTLUY3IN3I00 SIXKY-X 1108 LHO4dNS 038 ¥371vyl
QyuNI 30THY3ONN ¥U3¥ AONYL AAU3IH OLNI DIAID BONCOH ZBB1



SN BB'CL ® 9 GB'P~ “SW £3'BE 8 2 BS 1 :¥1¥0 A¥3d B3 SS5YTD THO -¥3L1Id CIXKHID - 13INNUHD

(SW)  3NIL
1¢ B8z BEC ece 86T 831 pel po1 2L er et pe-
_ _ 853~
— @Tl
p— SNI
D
(]
o
m
-
m
b
o
fon)
=
o
— 02
— BV
BZ¥RES -HIBUNN LS3L JyBNa 301Y¥30NN OLNT JIAID "INT Jdl B3

NOILPYI13330 SIKU-X TIVY JNOY4 LHOIH d3TI8Yl
0¥YN3 30IYY30NN BB3Y XINHL AAU3IH OLNI JIAID YONOH ZBBT



SN £1°61Z 8 9 69°B~ "SW GL'¥G B 9 8§ 1 :9lY0 Mv3d @9 SSP1J H3 :¥3lld FIXKHLID : TINNBHD

(56  3JHIL
pi1g p8Z PCe UTAA BB1 831 gsl gal oL k4 o1 BZ-
Bo-
— @Vl
— @NI
D
o
[ox]
m
—
m
A
D
~—————— B =
o
=z
o
— 8¢
—1 BF
BZ+DBEE :HIGUNN 1534 OYUNO 301HY3IONN OLNI JIAID “INT Jdl 83

NDILUY3T1d200 SIKP-X JHUYd d0LIovHl
g¥UNd 3J0IMYIONN ¥Y3IY MINHL AAU3H OLNI JIAIOD UONOH Z661



APPENDIX C

DUMMY CERTIFICATION DATA



PRE-TEST CERTIFICATION DATA

DRIVER DUMMY S/N 048



TRARNSPORTATION RESEARCH CENTER INC.
HYBRID III EXTERNAL DIMENSIONS
048 HUMANOID

27-APR-93

TRC 48C8ED1 572E SNO48 EXT. DIMENSIDN CALOB
:—— TEST ;ARAMETER (DIMEN. )! SPEC;;ICATION { TEST RESULTS!
;LDCATIGN FOR CHEST CIRCUMFERENCE (AA)!} 12?5—:—17.1 IN }—~ 17.0 IN —?
:CBE;;;ON FDR_NAIST CIRCUMFERENCE (BB): 8.9 :——;.1 IN | 2.0 IN H
{CHEST CIRCUM;ERENCg_ (v t 38.2 :-39.4 IN ; 38.8 IN {
WAIST CIRCUH;ERENCE {Z) + 32.9 :_;;.1 IN | 33.5 IN i
:CHEST DEPTH {0) l__8.4 - 9.0—;N ! 8.6 IN :
:;:POINT HEIGHT ) <) ;—_;T;‘:_—;T;—;N } 3.4 IN i
iH-POINT FRDM—;EATBACK (D) } 8.3 - 5.5 IN I 5.4 IN !
:SKULL CAP TO BACKLINE (H) | ;Tb - 1.8 ;N i 1.7 IN d
STOTAE—SITTING HEIGHT (AY | 34.6 - 35.0 IN | 34.8 IN —?
%THIG;—CLEARA;CE - :;; i 5.5 - 6.1 IN | 4.1 IN '
;BUTTBEK KNEE—LENGTH ) ;K) : 22.8 ~ 23.8—;;—:_ 23. 5 IN i
:EGTTDCK PEPLITEAL LENGTH (N} 1;TB - 18. 8 I;—?— 18. 5 IN i
:;B;:;;EAL HEIGHT (L)_;_;6.9 - 177;—;;—;- 17.0 IN !
:;;EE PIVOT HEIGHT (M) | 19.1 - 12.7 IN | 12.4 IN !
:;Ba;_EENGTH Py 1 9 ;—:—10.5 IN | 10.2 IN ?
:FODT—;READ;; (W) ¢ 3.6 :— 4.2 IN 3.9 IN i
{SHOULDER PIVOT FROM BACKLINE (Ey ' 3.3 - 3.7 IN 3.6 IN :
?SHDULDER BREADTH N (V)Y 1+ 16.6 - 1;7;”;; H 16.8 IN !
FQQBGCBER PIVOT HEIGHT ) (B) | 19.9 - 20.5 IN | 20.1 IN _?
{ELBOW REST HEIGHT (J)—:__;TS - 8.3 IN I 7.9 IN !
{ SHOUL.DER~-ELBDOW LENGTH - (I) + 13.0 - 13. 6 IN | 13.5 IN ?
?;;CK OF ELBOW TO WRIST PIVOT {(G) i 1:74 - 12.0 IN | 11. 6 IN i

TEST MEETS SPECIFICATIONS

TECHNICIAN. Z27Ze forS



TRANSPDRTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID III 27-APR-93
TRC 48CBHD1 572E SNAB HEAD DROP CAL 0B
! o ;
! TEST PARAMETER =

SPECIFICATION ! TEST RESULTS

3 _—_==

N | B

3
t
3
1

TEMPERATURE 64 - 78 DEG. F 70.0 DEG. F
c d - H - i
iRELATIVE HUMIDITY ! 10% — 70% H 33.0 4 i
H o ) H h : - ) H
IPEAK RESULTANT ACCELERATION! 225 - 275 & v 227.15%5 € }
' : o o
{PEAK LATERAL ACCELERATION | 15 ¢ MAX ! -6.84 G i
: - = K :
{15 ACCELERATION CURVE ' H H
FUNIMODAL? ! YES i YES i

TEST MEETS SPECIFICATIONS
TECHNICIAN _ A2dx oS
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TRANSFORTATION RESEARCH CENTER INC.

NECK FLEXION TEST

HYRRID XTI 27-AFR-93
4 AXIS NECK TRANSDUCER
TRC 48CANF1 5725 SNO4S NECK FLEXION CALOS
| TEST PARAMETER | SFECIFICATION [  TEST RESULTS |
t | | |
| TENFERATURE | 49 - 72 DEG., F | 70,0 LEG. F |
| x | |
FRELATIVE HUMIDITY | 10% - 70% | 33,0 % |
| ; | :
I IMEACT VELOCITY | 22,46 - 23.4 FT/SECI 23,08 FT/SEC !
l | 10 MS | 22.50 - 27.50 G | 24,73 G |
I PENDULUN oo e oo oo e e e
! | 20 MS | 17.60 - 22,60 6 | 21,35 G |
| DECELERATIDON oo e mom o m oo
| | 20 MS | 12,50 - 18.50 6 | 17,72 G |
| | | |
{HAX FENDULUH & | 29 G MAX | 25,15 G 1
| | | |
IMAX PENDULUM G ABOVE 30 MS | 29 G MAX | 17.44 G !
|IECELERATION~TIME CURVE r | |
IDECAY TIME TO 5 6 f 14 -~ 42 MS | 3%.88 NS |
| I PLANE I Max &4 - 78 DEG., |  74.38 DEG. |
! _____________________________________________________
| ROTATION | TINE | 57 - 44 M8 | 59,25 MS !
| MOMENT AROUT | MAX | &5 - 80 FT.LES |  &7.97 FT.LES :
| OCCIFITAL e m s o oo oo o e e e o e e e
| CONRYLE | TINE | 47 - 58 M8 i 49,13 ME |
{ROTATION ANGLE-TIME CURVE | | |
|DECAY TIME TO ZERD | 113 - 128 MS | 118.13 NS |
IFOSITIVE MOMENT-TIME CURVE | | |
LECAY TIHE TO ZERD | 97 - 107 M8 |  98.50 MS |
TEST MEETS SFECIFICATIONS
TECHNICIAN___25212;_6§§:5§1 _____________
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TRANSFORTATION RESEARCH CENTER INC,

NECK EXTENSION TEST

HYERID III 27-APR-93
4 AXIS NECK TRANSIUCER
TRC 4BCBNEL 572E SNO48 NECK EXT. CALOS
] TEST FARAMETER i SFECIFICATION i TEST RESULTS !
i ! ! |
I TEMPERATURE { 69 - 72 DEG. F |  70.0 DEG, F |
| i i |
IRELATIVE HUMIDITY | 10% ~ 70% I 33.0 % |
j | f 1
[IMFACT VELOCITY {  19.5-20.3 FT/SECI  19.83 FT/SEC !
| | 10 88 | 17.20 - 21,20 6 | 18.84 G |
I PENDULIM e oo oot e e et e e e e e
! | 20 MS | 14.00 - 19.00 6 | 17.14 G |
| BECELERATION oo o e oo o e e e e e e e e e
| | 30 #8 | 11,00 - 16,00 6 | 14,44 G 1
| r | |
IMAX FENDULUM G | 22 G MAX I 19,51 G i
| | | l
[MAX FENIDULUM G AROVE 20 MS | 22 G MAX I 14.43 6 |
|DECELERATION-TIME CURVE ! I I
IDECAY TIME TO 5 & | 38 - 46 MS { 39.00 MS |
| I FLANE I OMAX 81 - 104 DEG. | 100.52 DEG. !
i ____________________________________________________
|  ROTATION [ TIME | 72 - B2 MS I 75.38 MS |
| MOMEMNT AROUT | MIN  1-59,0/-39,0 FT,LES | ~52.87 FT.LRES |
I OCCIPITAL e o e e e e e e et et
I CONDYLE I TINE 65 - 79 HS | 69,50 MS |
IROTATION ANGLE-TIME CURVE 1 I |
IDECAY TIME TO ZERD ! 147 - 174 MS | 156,38 MS t
INEGATIVE MOMENT-TIME CURVE | | !
IDECAY TIME TO ZERD l 120 - 148 MS | 141,50 MS !

TEST MEETS SPECIFICATIONS

TECHNICIAN_,Z££%§;J§;:§§TT ______________
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TRANSFORTATION RESEARCH CENTER INC.
THORAX IMFACT TEEGT

HYBRID IIX 27-APR-93

TRC 48CE8THI S572E SN048 H.S5.THORAX CALOS

I HIGH SFEED TEST !

TEST PARAMETER ! SPECIFICATION ! TEST RESULTS
] ! ! i
ITEMPERATURE I 69 - 72 DEG, F | 70.0 DREG. F !
} | | i
IRELATIVE HUMIDITY i 104 - 70% | 33.0 % |
I | ] I
JPENDULUM VELOCITY b 21.46-22.4 FT/SEC | 21.91 FT/SEC !
! f f i
FMAXIMUM DEFLECTION I 2.50 - 2,85 IN | 2,75 IN i
f ! ! !
IMAXIMUM RESISTIVE FORCE i 11480 - 1325 LBS t 1207.3 LES i
! | I }
| INTERNAL HYSTERESIS ! &9% - 83X ] 71.9% |

TEST MEETS SFECIFICATIONS

TECHNICIAN-__/Q'JQ_M ______________
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TRANSFORTATION RESEARCH CENTER INC.

KNEE IMFACT TEGT

HYERID ITI 27-AFR-93
RIGHT KNEE
TRG 48CBRK1 572F SNO48 RIGHT KNEE CAL 08
| TEST FARAMETER |  SPECIFICATION |  TEST RESULTS |
| f | |
| TEMFERATURE | &6 - 78 DEG. F |  70.0 DEG, F |
| ; t |
IRELATIVE HUMIDITY | 10% - 70% | 33.0 % |
| : | i
|FRORE VELOCITY { 6.8 - 7.0 FT/SEC | 6.91 FT/SEC i
| | | |
| l { |
IFEAK KNEE INFACT FORCE | 1060 - 1300 LES | 1155,57 LES |
|PROBE WEIGHT j 11.0 LES | |
TEST MEETS SFECIFICATIONS
rEcHNICIAN. Zm e
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TRANSFORTATION RESEARCH CENTER INC,

KNEE IMFACT TEST

HYRRID IIX 27-APR-93
LEFT KNEE
TRC 48C8LK1 S72E SNO48 LEFT KNEE CAL 08
x TEST FARAMETER | SFECIFICATION | TEST RESULTS |
i ! | !
{ TEMFERATURE | &6 - 7B DEG. F | 70,0 DEG., F |
! ! t |
IRELATIVE HUMIRITY | 10% - 70% | 33,0 % |
; ; | !
PRORE VELOCITY | 6.8 - 7.0 FI/SEC | 6.94 FT/SEC !
| | | |
! | : !
FEAK KNEE INFACT FORCE | 1060 - 1300 LES | 1276.55 LES |
|FRORE WEIGHT | 11,0 LRS | [
TEST MEETS SPECIFICATIODNS
TECHNICIANM_jé24§£_E§}:§S _______________
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PRE-TEST CERTIFICATION DATA

PASSENGER DUMMY S/N 043



TRANSPDRTATION RESEARCH CENTER INC.
HYBRID III EXTERNAL DIMENGSIONS

043 HUMANOID

26-APR-93

TRC 43C4EDI 572E SNO43 EXT. DIMENSION CALO4
:- _;EST PARAMETER (DIMEN. )1 SPEC;;ICATIDN : ;;ST RESGLTSZ
{LOCATION FOR CHEST CIRCGHFERENCE {(AA)! 16.2 — 17.1 IN | 17. 0 ;; H
{LOCATION FOR WAIST CIRCUMFERENCE (BB)! B.9 - 9.1 IN | 2.0 IN !
{CHEST CIRCUMFERENCE (Y) | 38.2 - 39.4 IN | —-5;.3 I;———:
tWAIST CIRCUMFERENCE {(Z) + 32.9 — 34.1 IN | 33.4 IN _?
-CHEST—DEPTH (6 { 8.4 - 976 IN | —;.6 IN —:
’H—POENT HEIGHT (¢ + 3.3 - 3.9 IN 3.4 IN H
:H—PDINT FROM SEA;;;CK (by I 5.3 :_ 5.9 IN | 5.4 IN H
TSKULL CAP TOD BACKLINE (H)_? 1.6 - 1.8 IN | 1.7 IN —?
:;B;gz—;;;;ING HEIGHT (A)—?_;4.6 :_35.0 IN | 34.8 IN i
T;HIGH CLEARA;CE (F) { 5.5 - &1 IN | 6.1 IN :
T;G;;BE;—;HEE_LENGTH (K) ! QQT;_:_QB.B—;N : 23.8 IN _?
:BUTTDCK POPLITEAE LENGTH {N) ! 17.;_:—2;.8 IN | 18.7_;N :
TPDPL;TEAL HEIGHT (L) | 1275—— 177; IN 16. % IN —;
TKNEE PIVOT HEIGHT M | 19. 4 :_19.7 IN | 19.3 IN H
{FOOT LENGTH (P I 9.9 —-10.5—;N i 10.1 IN i
{FoOT BREADTH—— - (W)_?-—S.b - 4.2 IN | 3.8 IN i
{SHOULDER PIVOT FRDM BACKLINE (Ey | 3.3 - 3.7 IN 3.6 IN g
‘SHDULBER BREADTH (V; i 16.;—— 17.2—;N i 16.7 IN —:
1SHOULDER PIVOT HEIGHT (B | 19.% — 20.9 IN | 20.2 IN d
{ELBOW REST HEIGHT (JYy ¥ 7.5 - 8.3 IN i 7.9 IN ?
{ SHOULDER-ELBOW LENGTH (I; 1 13.0 - 13.6 IN i i3.5 IN —?
{BACK OF ELBOW TO WRIST PIVOT (G) 1 ;I.4 - 12.0 IN i 11. 4 IN i

TEST MEETS SPECIFICATIONS

e o ST

TECHNICIAN




B Y P e R

TRANSFORTATION RESEARCH CENTER INC,
HEAD DROF TEST

HYBRIDN III 26-AFR-93

N43Z HEADR DROF CAL 04

35}

TRC 43C4HDT S72E

- — - o s Ba e e S . e S - o ae ot v e S . . St SmS e IS A e W Pes S S v e Hh (it G e et Gw e PR T S T T e S T S8 S T e $me 4 W et S e e e dme cene e o oo

! TEST PFARAMETER I  SFECIFICATION I TEST RESULTS }
! | ! !
I TEMPERATURE b 66 - 78 DEG. F i 70.0 DNEG. F }
i } i !
IRELATIVE HUMIDITY ! 10%Z - 70Z ! 41.0 % !
| } ! !
IFEAK RESULTAMT ACCELERATION! 225 ~- 275 G I 252.96 G !
{ i i 1
{FEAK LATERAL ACCELERATION | 15 6 MAX { 3+14 6 !

IS ACCELERATION CURVE { i 1
TUNIMODRALT 1 YES i YES {
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TRANSFORTATION RESEARCH CENTER INC.

NECK FLEXION TEST

HYBRID III 26-AFR-93
6 AXIS NECK TRANSRUCER
TRC 43CANF1 572E SNO4Z NECK FLEXION CALO4
| TEST FARAMETER |  SPECIFICATION { TEST RESULTS |
| i ; i
| TEMFERATURE | 49 - 72 DEG. F | 70,0 DEG. F |
1 | | |
IRELATIVE HUMIDITY | 10% - 70% | 41,0 % i
4 | | |
| IMPACT VELOCITY | 22.6 - 23.4 FT/SEC!I 23,08 FT/SEC |
| | 10 M5 | 22.50 - 27.50 6 | 22.58 G i
| FENDULUN e o et e o e 28 e 22 2 2 2 22 212 2 e
| | 20 MG | 17.60 - 22,640 6 | 19,78 G i
| DECELERATION oo oo o ot oot oo e ot ottt e e e e e e
| | 30 MS | 12.50 - 18.50 6 | 15.34 G |
| | | |
| MAX PENLULUM G | 29 G MAX [ 23,27 G !
| | z |
I MAX FENIULUM G AEDVE 30 M3 | 29 6 MAX | 15,22 6 |
IDECELERATION-TIME CURVE | i ;
IDECAY TIME TO 5 G ! 34 - 42 MS | 40,63 MS |
| B PLANE I oMAX 44 - 78 DEG. |  &6.02 DEG. |
‘ __________________________________________________
|  ROTATION | TIMNE | 57 - 44 M8 I 59.00 MS r
| MOMENT ARQUT | MAX | &5 - 80 FT.LES |  &9.57 FT.LRS |
| DCCIPITAL e mmom s oo e o e o oo e o
| CONDYLE | TIME | 47 - 58 NS | 52,25 M§ |
IROTATION ANGLE-TIME CURVE | | |
IDECAY TIME TO ZERD | 113 - 128 MS | 115,25 MS |
[FOSITIVE MOMENT-TIME CURVE | | |
IDECAY TIME TO ZERO | 97 - 107 M5 | 99,75 NS !
TEST MEETS SFECIFICATIONS
TECHNICIAN_,_éE&tZ;jgérzgt: _____________
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TRANSFORTATION RESEARCH CENTER INC.

NECK EXTENSION TEST

HYRRID III 24~AFR-93
6 AXIS NECK TRANSIUCER
TRC 43CANEL S72E SNO43Z NECK EXT. CALO4
| TEST FARAMETER | SPECIFICATION |  TEST RESULTS i
| i i 1
| TEMFERATURE | 69 - 72 DEG. F |  70.0 DEG, F |
| | | |
IRELATIVE HUMIDITY | 10% - 70% | 41.0 % |
| | | |
| INPACT VELOCITY | 19.5-20.% FT/SECI  19.83 FT/SEC |
| | 10 MG | 17.20 - 21.20 6 |  18.22 © |
| PENDULUMN e o o o o o e
i | 20 MS | 14.00 - 19,00 6 | 17.24 © i
| DECELERATION oo oo oo o o o oot oo oo
| | 30 MS | 11.00 - 16,00 6 | 15.58 B i
| | i |
[MAX PENDULUM G | 22 G MAX | 18.91 6 |
| I I |
{MAX FENDULUM 6 AROVE 30 NS | 22 G MAX | 15,55 G |
|RECELERATION-TIME CURVE | ; i
IDECAY TIME 70 5 G | 38 - 44 MS | 38.43 NS |
| D FLANE I MAX | 81 ~ 106 DEG., | 92,07 DEG. |
' ——————————————————————————————————————————————————
i ROTATION | TIME | 72 - B2 MS | 74.50 Mo |
[ MOMENT AROUT { MIN  1~59,0/-39.,0 FT.LES | -44.86 FT.LES |
| ODECIPITAL  seeeeeeseomo oo o e o o o o ot
|  CONDYLE | TINE | 65 - 79 MS | 48,75 HS |
IROTATION ANGLE-TIME CURVE | | t
IDECAY TIME TO ZERO | 147 - 174 HS | 156.13 MS j
INEGATIVE MOMENT-TIME CURVE | j |
IDECAY TIME TO ZERD | 120 - 148 M8 | 134,38 NS i
TEST MEETS SPECIFICATIONS
TECHNICIAN__££;2§§_E§:§?§ _______________
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TRANSFORTATION RESEARCH CENTER INC,
THORAX IMFACT TEST

HYBRID III 26-AFR-93

TRC 43C4TH1 F72E SN43 H.8.THORAX CALO4

TEST FPARAMETER i1  SPECIFICATION I TEST RESULTS
i { ! i
ITEMFERATURE I 69 = 72 DBEG. F ! 70.0 BEG. F !
] i ! !
IRELATIVE HUMIDITY i 10%2 - 70% | 41.06 Z !
! ! | {
{PENDULUM VELQCITY I 21.6-22.4 FT/SEC | 21.76 FT/SEC i
! { } |
IMAXIMUM DEFLECTION I 2.50 - 2.88 IN | 2.78 IN !
! | i !
IMAXIMUM RESISTIVE FORCE 1 1160 - 1323 LRS | 1230.4 LRS !
| ! I |
IINTERNAL HYSTERESIS | 694 - 83% ! 73.9% !

TEST MEETS SFECIFICATIONS

recHNICTAN. . fote oK
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TRANEFORTATION RESEARCH CENTER INC.

KNEE IMFPACT TESGT

HYRRID III 24~HFR-93
RIGHT KNEE
TRC 43CARK1 572E SN43 RIGHT KMEE CAL 04
| TEST PARAMETER |  SPECIFICATION i  TEST RESULTS |
| | | |
[ TEMPERATURE | &6 - 78 DEG. F 1 70,0 DEG. F |
| ; | i
IRELATIVE HUMIDITY | 10% - 70% | 41.0 % |
| f | |
|PRORE VELOCITY | 64,8 - 7.0 FT/SEC | 6+91 FT/SEC |
| | | |
! ! | ]
|FEAK KNEE IMFACT FORCE | 1060 - 1300 LES | 1241.57 LES |
|PROBE WEIGHT | 11,0 LES | r
TEST MEETS SPECIFICATIONS
TECHNICIAN---J&ZZEZ __ — E ________________
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TRANSFORTATION RESEARCH CENTER INC,

KNEE IMFACT TEST

HYRRID III 26~AFR~93
LEFT KNEE
TRC 43CALK1L 572E SN43 LEFT KNEE CAL 04
| TEST FARAMETER | SPECIFICATION |  TEST RESULTS |
| i i |
| TEMFERATURE | 6& -~ 78 DEG. F | 76,0 DEG. F |
| ! | |
IRELATIVE HUMIDITY ! 10% - 70% I 41.0 % !
| | | i
|FROKE VELOCITY | 6.8 - 7.0 FT/SEC | 6.85 FT/SEC i
| | | !
| | ; |
|FEAK KNEE IMFACT FORCE [ 1040 - 1300 LES | 1094,81 LES |
|FRORE WEIGHT | 11,0 LRS | 1
TEST MEETS SPECIFICATIONS

Yo

TECHNICIAN.. Zafm =X .
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APPENDIX D

MISCELLANEOUS TEST INFORMATION



DUMMY MANUFACTURER & S/N:

DUMMY INSTRUMENTATION PLACEMENT

HUMANOID SYSTEMS #048

SEATING POSITION: DRIVER
ORIENTATION
DESCRIPTION AXIS MFR MODEL S/N (+ SENSING)
HEAD ACCELERATION X ENDEVCO 7264 EH78J REAR
HEAD ACCELERATION Y ENDEVCO 7264 DH37J LEFT
HEAD ACCELERATION b/ ENDEVCO 7264 DD17J Up
NECK SHEAR FORCE X DENTON 1716 0106 HEAD REARWARD
NECK SHEAR FORCE Y DENTON 1716 0106 HEAD LEFTWARD
NECK AXIAL FORCE 2 DENTON 1716 0106 HEAD UPWARD
NECK MOMENT X DENTON 1716 0106 LEFT EAR TOWARD
LEFT SHOULDER
NECK MOMENT Y DENTON 1716 0106 CHIN TO CHEST
NECK MOMENT Z DENTON 1716 0106 CHIN TOWARD
LEFT SHOULDER
CHEST ACCELERATION X ENDEVCO 7264 EH92J FRONT
CHEST ACCELERATION Y ENDEVCO 7264 CC24H LEFT
CHEST ACCELERATION 2 ENDEVCO 7264 FG28J up
CHEST DEFLECTION X SERVO 14CB1-2887 9041 OUTWARD
PELVIS ACCELERATION X ENDEVCO 7264 BC75J REAR
PELVIS ACCELERATION Y ENDEVCO 7264 FC43J LEFT
PELVIS ACCELERATION Z ENDEVCO 7264 AP87 UP
LEFT FEMUR FORCE GSE 2430 726 TENSION
RIGHT FEMUR FORCE GSE 2430 756 TENSION



DUMMY MANUFACTURER & S/N:

DUMMY INSTRUMENTATION PLACEMENT

HUMANOID SYSTEMS #043

SEATING POSITION: PASSENGER
ORIENTATION
DESCRIPTION AXIS MFR MODEL S/N {+ SENSING)
HEAD ACCELERATION X ENDEVCO 7264 BG23J FRONT
HEAD ACCELERATION Y ENDEVCO 7264 FG33J RIGHT
HEAD ACCELERATION Z ENDEVCO 7264 DP32J up
NECK SHEAR FORCE X DENTON 1716A 0425 HEAD REARWARD
NECK SHEAR FORCE Y DENTON 1716A 0425 HEAD LEFTWARD
NECK AXIAL FORCE A DENTON 1716A 0425 HEAD UPWARD
NECK MOMENT X DENTON 1716Aa 0425 LEFT EAR TOWARD
LEFT SHOULDER
NECK MOMENT Y DENTON 1716A 0425 CHIN TO CHEST
NECK MOMENT 2 DENTON 1716A 0425 CHIN TOWARD
LEFT SHOULDER
CHEST ACCELERATION X ENDEVCO 7264 EJO1J FRONT
CHEST ACCELERATION Y ENDEVCO 7264 DH31J LEFT
CHEST ACCELERATION Z ENDEVCO 7264 FF79J up
CHEST DEFLECTION X BOURNS NA 043 OUTWARD
PELVIS ACCELERATION X ENDEVCO 7264 DM72J REAR
PELVIS ACCELERATION Y ENDEVCO 7264 BG1l1J LEFT
PELVIS ACCELERATION 2 ENDEVCO 7264 BH87J up
LEFT FEMUR FORCE GSE 2430 631 TENSION
RIGHT FEMUR FORCE GSE 2430 633 TENSION



o

VEHICLE INSTRUMENTATION PLACEMENT

ORIENTATION
NO. LOCATION AXIS MFR MODEL S/N (+ SENSING)
1 LEFT REAR SEAT X ENDEVCO 2264 AR38 FORWARD
Y ENDEVCO 2264 ANO6 RIGHT
2 RIGHT REAR SEAT X ENDEVCO 2264 AS95 FORWARD
Y ENDEVCO 2264 AUO9 RIGHT
3 CAR CENTER OF GRAVITY X ENDEVCO 2264 RAY66 FORWARD
Y ENDEVCO 2264 AR49 RIGHT
A ENDEVCO 2264 BA68 up
RIGHT FRONT PASSENGER’S
SHOULDER BELT LEBOW 3419 613 TENSION



'
i

TRACTOR AND SEMITRAILER INSTRUMENTATION PLACEMENT

ORIENTATION

NO. LOCATION AXIS MFR MODEL S/N (+ SENSING)
1 TRAILER BED LEFT X ENDEVCO 7264 AH78 REAR
2 FRAME RAIL RIGHT X ENDEVCO 7264 BR37J REAR
2 TRACTOR FRAME CENTER X ENDEVCO 7264 AC44 REAR



ACCELEROMETERS :

POTENTIOMETERS :

LOAD CELLS:

NECK LOAD CELLS:

+X
+Y
+2Z

SIGN CONVENTION

NHTSA DATA TAPE REFERENCE GUIDE

: FORWARD

¢  LEFTWARD

:  UPWARD

+CHEST LONGITUDINAL DEFLECTION: OUTWARD

+FEMUR FORCE: TENSION

+SEAT BELT FORCE: TENSION

+X
+Y
+Z
+X
+Y

+2Z

FORCE:
FORCE:
FORCE:
MOMENT :
MOMENT:

MOMENT:

HEAD PUSHED FORWARD

HEAD PUSHED LEFTWARD

HEAD PULLED UPWARD (TENSION ON NECK)
RIGHT EAR ROTATING TOWARD RIGHT SHOULDER
CHIN ROTATING TOWARD CHEST

CHIN ROTATING TOWARD LEFT SHOULDER



FREQUENCY RESPONSE CLASSES

NHTSA LABORATORY PROCEDURE TP-214D-01

TYPICAI, TEST MEASUREMENTS CHANNEL CLASS

Vehicle Structural Accelerations for use in:

Total vehicle comparison 60
Collision simulation input 60
Component analysis 600
Integration for velocity or displacement 180

Anthropomorphic Test Device

Head accelerations (linear and angular) 1000
Thorax
Spine accelerations 180%*
Rib accelerations 180%*
Deflections 180
Pelvis
Accelerations 180*

*The Channel Class 180 data is further processed by subsampling to a 1600
Hz sample rate, removing bias, and filtering with the Finite Impulse

Response (FIR100) filter program.
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