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SECTION 1.0

PURPOSE AND TEST SUMMARY

This test was conducted as research in support of reducing heavy truck

aggressiveness. This test was conducted on June 21, 1993.

The stationary vehicle, a 1993 Honda Civic 3-door hatchback, was
equipped with a 1.5-liter, 4-cylinder, transverse gasoline engine and a 5-
speed manual transmission. The test weight of the vehicle was 1122 kg. The
vehicle was instrumented with eight (8) longitudinal axis accelerometers, one
(1) lateral axis accelerometer, one (1) vertical axis accelerometer and two
(2) seat belt force load cells. One (1) Part 572E dummy was seated in the
left front outboard seating position according to the dummy placement
procedure specified in Appendix B and Optional Appendix C of Laboratory
Procedure TP-208-08. The dummy was instrumented in the head, chest, and
pelvis with longitudinal, lateral, and vertical accelerometers. The dummy
was also instrumented with a 6-axis neck load cell, two (2) femur load cells,

and a chest deflection potentiometer.

The stationary vehicle was impacted in the left front at 340 degrees by
a moving heavy truck at 80.3 kph. The intended impact engagement was the

left front of the car with the right front of the truck.

The moving heavy truck's test weight was 11,353 kg. The truck was
equipped with a lowered flat bumper of 60 psi energy absorbing honeycomb.
The truck was instrumented with two (2) longitudinal and lateral axis

accelerometers and one (1) vertical axis accelerometer.

The dummy's head injury criterion, HIC, was 1542. The dummy's chest
deceleration with 3 milliseconds minimum duration was 60.8 g. The dummy's
maximum left femur force was 4614 N. The dummy's maximum right femur force
was 6866 N.



The vehicle, dummy, and heavy truck data were multiplexed and recorded
on a l4-channel analog tape deck. The analog data was digitally sampled at
8000 samples per second. The data was digitally filtered as per SAE J211
OCT88.

The test was filmed by one (1) real-time panning motion picture camera
and five (5) high-speed motion picture cameras operating at approximately 500

frames per second.

Section 2.0 contains the vehicle, dummy, truck, and test data. Appendix
A contains the pre- and post-test still photographs. Appendix B contains the

final test data plots. Appendix C contains miscellaneocus test information.



VEHICLE,

SECTION 2.0

DUMMY,

TRUCK AND TEST DATA



DATA ACQUISITION EXPLANATIONS

The driver neck X-axis shear force,

NEKXF1,

94 and 258 milliseconds. The driver neck

calculation was affected by this anomaly.

recorded anomalous spikes at

resultant force, NEKRF1,



TABLE 1 CRASH TEST SUMMARY

TEST TYPE: Heavy Truck into Stationary Vehicle

TEST DATE: 06/21/93 TEST TIME: 1416 AMBIENT TEMP. (°C): 22
VEHICLE YEAR/MAKE/MODEL/BODY STYLE: 1993/Honda/Civic/3~-door hatchback
VEHICLE TEST WEIGHT (KG): 1122

IMPACT ANGLE (DEG)*: 340

IMPACT VELOCITY (KPH)**: PRIMARY = 80.3 SECONDARY = 80.3
MAXIMUM STATIC CRUSH (MM): 6551

DUMMY : Driver #048

TYPE: Part 572E

LOCATION: Left front

RESTRAINT: 3-point unibelt

and airbag
NUMBER OF DATA CHANNELS: 35

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

*With respect to tow track centerline.
**Speed trap measurement (% .08 kph accuracy)



TABLE 2 TEST

VEHICLE INFORMATION

VEHICLE MANUFACTURER:

Honda of Canada, Mfg.

MAKE/MODEL: Honda/Civic VIN: 2HGEH2356PH530319
BODY STYLE: 3-door hatchback MODEL YEAR: 1993
COLOR: Red

ENGINE DATA: TYPE: transverse CYLINDERS: 4 DISPLACEMENT:
TRANSMISSION DATA: _5_ SPEED, _X MANUAL, AUTOMATIC, _X FWD,
DATE VEHICLE RECEIVED: NA ODOMETER READING: 102
DEALER'S NAME AND ADDRESS: NA

ACCESSORIES:

POWER STEERING No AUTOMATIC TRANSMISSION
POWER BRAKES Yes AUTOMATIC SPEED CONTROL
POWER SEATS No TILTING STEERING WHEEL
POWER WINDOWS No TELESCOPING STEERING WHEEL
TINTED GLASS Yes AIR CONDITIONING

RADIO No ANTI-SKID BRAKE

CLOCK No REAR WINDOW DEFROSTER
OTHER None

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, Mfg.

DATE OF MANUFACTURE: 04/93 VIN: 2HGEH2356PH530319
GVWR: 3055 LBS

GAWR: FRONT: 1610 LBS., REAR: 1500 LBS.

RWD,

1.5 liters

4WD

No
No
No
No
No
Yes



TABLE 2 TEST VEHICLE INFORMATION CONT'D.

TIRES ON VEHICLE (MFR., LINE, SIZE): Goodyear, Invicta GL, P165/70R13

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

SPARE TIRE (MFR., SIZE): Space saver, T105/80D14

TYPE OF SEATS: FRONT: Bucket
REAR: Bench

TYPE OF FRONT SEAT BACKS: Manually adjustable
MAXIMUM WIDTH: 1690 MILLIMETERS

WHEELBASE: 2570 MILLIMETERS

LOCATION OF LABEL STATING TIRE & CAPACITY DATA:

The label was located in the glove box.

TIRE & CAPACITY DATA FROM VEHICLE'S LABEL:

RECOMMENDED TIRE SIZE: P165/70R13 78S

RECOMMENDED COLD TIRE PRESSURE: FRONT: 35 PSI; REAR: 32 PSI
DESIGNATED SEATING CAPACITY: _2 FRONT _3 REAR _5 TOTAL

VEHICLE CAPACITY WEIGHT: 850 LBS.

TEST VEHICLE ATTITUDE (ALL MEASUREMENTS ARE IN MILLIMETERS):

DELIVERED ATTITUDE: LF 657; RF 657; LR 660; RR 660
PRE-TEST ATTITUDE: LF 639; RF 642; LR 616; RR 616
POST-TEST ATTITUDE: LF 592; RF 635; LR NA; RR 635




TABLE 2 TEST VEHICLE INFORMATION CONT'D.

WEIGHT OF TEST VEHICLE AS RECEIVED

(WITH MAXIMUM FLUIDS):

RIGHT FRONT 288
LEFT FRONT 291
TOTAL FRONT WEIGHT 579
TOTAL REAR WEIGHT 333

TOTAL DELIVERED WEIGHT 912

TARGET TEST WEIGHT 1122

WEIGHT OF TEST VEHICLE:

RIGHT FRONT 319
LEFT FRONT 314
TOTAL FRONT WEIGHT 633
TOTAL REAR WEIGHT 489
TOTAL TEST WEIGHT 1122

KG

KRG

KG

KG

KG

KG?

KG

KG

KG

KG

KG

RIGHT REAR 164 KG
LEFT REAR 169 KG
(63.5% OF TOTAL VEHICLE WEIGHT)

(36.5% OF TOTAL VEHICLE WEIGHT)

RIGHT REAR 234 KG
LEFT REAR 255 KG
(56.4% OF TOTAL VEHICLE WEIGHT)

(43.6% OF TOTAL VEHICLE WEIGHT)

WEIGHT OF BALLAST SECURED IN VEHICLE CARGO AREA: None

COMPONENTS REMOVED TO MEET TARGET TEST WEIGHT: None

CG = 1120 MILLIMETERS REARWARD OF FRONT WHEEL CENTERLINE

'The target test weight was established during Test 920825.



TABLE 3 TRUCK INFORMATION

WEIGHT DISTRIBUTION

FRONT: 3742 KG

REAR: 7611 KG

AXLE SPACING
FRONT: 3835 MM

REAR: 1308 MM

DISTANCE OF C.G. BEHIND FRONT AXLE: 3009 MM

BUMPER DESCRIPTION: Lowered flat bumper of 60 psi energy absorbing
honeycomb.

TRUCK DAMAGE: The 60 psi honeycomb bumper face became detached from the
truck during the crash test.

STEEL ALUMINUM
BACKING HONEYCOMB
PLATE FACE

l 2490

SQ7
| TRUCK BUMPER -
QB\LQ)

150 CAR BUMPER 785

1625 N ?
278

l




TABLE 4 POST-IMPACT DATA

TEST NUMBER: 930621

TEST DATE: 06/21/93 TEST TIME: 1416
TEST TYPE: Heavy Truck into Stationary Vehicle IMPACT ANGLE: 340
AMBIENT TEMPERATURE AT IMPACT AREA: 22° C

TEMPERATURE IN OCCUPANT COMPARTMENT: 22° C

IMPACT VELOCITY: PRIMARY
SECONDARY

80.3 KPH
80.3 KPH

(SPECIFIED RANGE = 79.7 TO 81.3 KPH)
DISTANCE FROM VEHICLE TO BARRIER: ENTERING VELOCITY TRAP = 381 MM
EXITING VELOCITY TRAP = 51 MM

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

OVERALL LENGTH OF TEST VEHICLE: PRE-TEST: L 3910; C 4070; R 3910
POST-TEST: L 3535; C 3519; R 3637
TOTAL CRUSH: L 375; C 551; R 273

AVERAGE CRUSH: 400



FIGURE 1 IMPACT VELOCITY MEASUREMENT SYSTEM

MOVING
BARRIER

PHOTO EMITTER/
RECEIVER PAIR

Tm/(g THREE PHOTO

INTERRUPTION VANES

The final vane clears emitter/receiver 51 millimeters before impact.

The vanes have 305-millimeter spacing.



FIGURE 2

VEHICLE CRUSH

]

c2 3 & c4
R
/

- S

L is pre-test length of contact surface.
Cl through C6 are spaced equally apart.

CL is vehicle centerline.
All measurements are in millimeters.

NOTES:
PRE-TEST

L 1422
Cl 3910
c2 4023
c3* 4068
c4 4071
CS 4032
cé6 3910
CL 4070

Vehicle Honda Civic
POST-TEST
(o] 3535
Cc2 3599
Cc3 3533
(of] 3545
Cc5 3604
cé 3637
CL 3519

Cl
c2
c3
c4
C5
C6
CL

CRUSH

375

424

535

526

428

273

551




FIGURE 3 PRE-TEST AND POST-TEST MEASUREMENT POINTS

y»\\*Rear Datum Reference

Length of
Engine Block

To Edge Of Door
(Even Number For
Right Side and
Odd Number for
Left Side)

To Trailing Edge
behind Door
(Right/Left Side)

To Leading Edge

In Front Of Door
(Right/Left Side)

X19,20 (Right/Left Side)

Reference

- At Cent
To Bottom Of Of RzZrer
"A" Post (Right/ Bumper
Left Side)

To Firewall (Right/Left Side)
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FIGURE 4 VEHICLE ACCELEROMETER PLACEMENT
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FIGURE 5 TRUCK ACCELEROMETER PLACEMENT
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TABLE 9 POST-IMPACT DUMMY/VEHICLE DATA

VISIBLE DUMMY CONTACT POINTS:

DRIVER #048 PASSENGER # NA
HEAD Airbag
CHEST Airbag
ABDOMEN Airbag
LEFT KNEE Instrument panel
RIGHT KNEE Instrument panel
DOOR OPENING:
LEFT RIGHT

FRONT Tools required Opened easily
REAR NA NA
SEAT MOVEMENT:

SEAT BACK FAILURE SEAT SHIFT
FRONT None None
REAR N& NA

GLAZING DAMAGE:

The entire windshield, driver's side door glass, and

driver's side rear window broke out during the crash

test.

OTHER NOTABLE IMPACT EFFECTS:

None




DUMMY KINEMATIC SUMMARY

The dummy translated forward at impact. The airbag inflated and reacted
against the dummy's head and upper torso. The dummy's hands and knees
impacted the instrument panel. The dummy's head and upper torso translated
to the left. The dummy's left hand and the back of the dummy's head impacted

the inner panel of the driver's door. The dummy came to rest against the

driver's side door.



FIGURE 6 DUMMY AND SEAT POSITIONING DATA

PRE-IMPACT DATA:
MAKE /MODEL/BODY STYLE: Honda/Civic/3-door hatchback
MODEL YEAR: 1993 COLOR: Red

DATA FROM CERTIFICATION LABEL:
VEHICLE MANUFACTURER: Honda of Canada, Mfqg.
DATE OF MANUFACTURE: 04/83 VIN: 2HGEH2356PH530319
GVWR: _3055 LBS.; GARWR: FRONT = _1610 LBS.; REAR = _1500 LBS.

POST-IMPACT DATA:
DATE OF TEST: 06/21/93 TIME: _1416 TEMPERATURE : 22° C

IMPACT VELOCITY: PRIMARY = 80.3 MPH SECONDARY = _80.3 MPH
REQUIRED IMPACT VELOCITY RANGE: 79.7 TO _81.3 MPH

SEAT TYPE: Bucket ADJUSTER TYPE: Manual
FRONT SEAT BACK TYPE: Manually-adjustable

TECHNICIANS: R. Benavides, R. Branham, K. Watkins

DRIVER DUMMY #_ 048 TYPE: HIII PASSENGER DUMMY # NA TYPE:
HEAD 560 HEAD
TARGET 30° TARGET
KNEE 808 KNEE
JOINT 92° JOINT
APPROX- 450 APPROX~-
IMATE 109° - IMATE
"H" E-_ E IIHII
POINT E h POINT
3 3
E 3
E 3
‘ 3
- .
J 1L
Fwod | LarT art— | LFwp
A= 1365
B = NA
C = NA -t A >
D = 356 iy B -
E = NA _T—“C————h
DOOR GLASS F--D ¢ E DOOR GLASS
HEIGHT = _182 ] m HEIGHT =
__);} L} L} —E
! ) {
LEFT
' RIGHT
FrRonT | I L : L FRONT
DOOR TOP VIEW DOOR
DRIVER PASSENGER
DUMMY DUMMY

ALL ANGLES ARE RELATIVE TO VERTICAL PLANE THROUGH DOOR STRIKER.
ALL DISTANCE MEASUREMENTS ARE IN MILLIMETERS.



FIGURE 7 DUMMY IN VEHICLE POSITIONING DATA

DRIVER PASSENGER
048 NA
HH 290
HW 544
CD 537
Ccs 281
KDL 94
KDR 97
TA 18¢°
SA 23°
HSW 430
DRIVER PASSENGER
048 NA
HR 161
HS 282
AD 106
HD 150
KK 210
AR 250
HA 477

KNEE OUTER CLEVIS TO
OUTER CLEVIS SPACING:

DRIVER = 280
PELVIS ANGLE:

DRIVER = 23°

A-PILLAR

HH = HEAD TO WINDSHIELD HEADER HR = HEAD C.G. TARGET TO SIDE ROOF HEADER
HW = HEAD TO WINDSHIELD HS = HEAD C.G. TARGET TO SIDE WINDOW
CD = CHEST TO DASH AD = ARM TO DOOR
CS = CHEST TO STEERING WHEEL HD = HIP TO DOOR
KD = KNEE TO DASH KK = KNEE TO KNEE
TA = TORSO ANGLE AA = ANKLE TO ANKLE
SA = SEAT BACK ANGLE HA = HEAD C.G. TARGET TO A-PILLAR

HSW= HEAD TO STEERING WHEEL

TORSO AND SEAT BACK ANGLES ARE RELATIVE TO VERTICAL.
ALL DISTANCE MEASUREMENTS ARE IN MILLIMETERS.




FIGURE 8 SEAT BELT POSITIONING DATA

DUMMY 'S CENTERLINE

'D' RING

SHOULDER BELT PORTION
A
|
A
‘ B i LAP BELT PORTION
v
MALE BLADE

3 MILLIMETERS THICK
ALUMINUY PLATE

BUCKLE ASSEMBLY

RETRACTOR

// '/////// (

REEL
INBOARD ANCHORAGE

OUTBOARD ANCHORAGE

FLOORPAN _/ DRIVER

DUMMY

A - TOP SURFACE OF ALUMINUM PLATE

TO BELT UPPER EDGE 344
B -~ TOP SURFACE OF ALUMINUM PLATE

TO BELT LOWER EDGE 265
C - DUMMY CENTERLINE TO OUTER EDGE

OF BELT AT CHEST FLESH TOP 85
D - DUMMY CENTERLINE TO INNER EDGE

OF BELT AT CHEST FLESH TOP 21
E - DUMMY CENTERLINE TO INTERSECTION

OF UPPER TORSO BELT AND LAP BELT 295

ALL MEASUREMENTS ARE IN MILLIMETERS.



FIGURE 9 DRIVER DUMMY TO STEERING COLUMN/WHEEL ASSEMBLY DATA

K///F-“B'POST

L DOOR STRIKER

POSITION OF STEERING COLUMN TILTING AND TELESCOPING ADJUSTMENTS, IF ANY:
There were no steering column adjustments.

MEASUREMENTS

NR - DISTANCE FROM TIP OF DUMMY'S NOSE TO TOP

REAR SURFACE OF STEERING WHEEL RIM. 400
NH - DISTANCE FROM TIP OF DUMMY'S NOSE TO CENTER

OF STEERING COLUMN HUB. 392
HS - DISTANCE FROM CENTER OF STEERING COLUMN HUB TO

THE FORWARD SURFACE OF THE DOOR LOCK STRIKER PIN. 720
SCA - ANGLE OF STEERING COLUMN RELATIVE TO THE

HORIZONTAL X AXIS 22°
SWA - ANGLE OF STEERING WHEEL RELATIVE TO THE

HORIZONTAL X AXIS 68°

ALL DISTANCE MEASUREMENTS ARE IN MILLIMETERS.



FIGURE 10 CAMERA PQOSITIONS

e
—[—

BARRIER
BUILDING

REARL TIME




TABLE 10 _MOTION PICTURE CAMERA INFORMATION

CAMERA LENS SPEED PURPOSE OF
NUMBER  LOCATION TYPE (mm) (fps) CAMERA DATA
1 Right panning Bolex 18 24 Real-time documentation
2 Left wide Photosonic 13 998 Vehicle dynamics
3 Overhead wide Photosonic 8.5 990 Vehicle dynamics
4 Onboard truck Photosonic 8 1000 Dummy kinematics
5 Onboard car-front Photosonic 8 998 Dummy kinematics
6 Onboard car-rear Photosconic 8 1005 Dummy kinematics



APPENDIX A

PHOTOGRAPHS
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Figure A-1. PRE-TEST VEHICLE FRONT VIEW

Figure a-2. POST-TEST VEHICLE FRONT VIEW




¥igure A-3. PHE-TEST VEHICLE LEFT SIDE VIEW

Figure A-4. POST~TEST VEHICLE LEFT SIDE VIEW




Figure h=5. PRE-TEST VEHICLE REARR VIEW

Figure A=-6. POST-TEST VEHICLE RERR VIEW
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Figure A-7. PRE-TEST VEHICLE RIGHT S5I0DE VIEW

Figure A-8. POST-TEST VEHICLE RIGHT SIDE VIEW




Figure A-9. PRE-TEST BUMPER ENGAGEMENT VIEW

Figure A~10. PRE-TEST OVERHEARD - WVIEW 1
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Plgure B-11. PRE-TEST OVERHEAD - VIEw 2
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Figure R-12. PRE-TEST VEHICLE ENGINE COMPARTMENT WIEW




Figure A-13. PRE-TEST VEHICLE WINDSHIELD VIEW

Figure B-14. POST-TEST VEHICLE WINDSHIELD VIEW




Fligure A-15. PRE=TEST WEHICLE FRONT UNDERBODY

Filgure A=16. FOST-TEST VEHICLE FRONT UNDERBODY
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Flgure A-13, FRE-TEST TRUCK LEFT SIDE VIEW

Figure R=2Z0D. TPOST-TEST TRUCK LEFT SIDE VIEW




Figure A-21. PRE-TEST TRUCK LEFT FRONT VIEW

Filgure A-22, POST-TEST TRUCK LEET FRONT WIEW




Figure A-23. PRE-TEST TRUCK FRONT VIEW

Figure BA-24. POST-TEST TRUCK FRONT VIEW




Figure A-25. PRE-TEST TRUCK RIGHT FRONT WY1EW

Figure A-26. POST-TEST TRUCK RIGHT. FRHONT VIEW
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Figure A-27. PRE<TEST TRUCK RIGHT SIDE VIEW

v .n‘---

o ol ' ""'."ﬂ
i [ b/ -

flgure h-28. FPOST-TEST TRUCK RIGHT SIDE VIEW




Figure B-2%. PRE-TE DUMMY VIEW

Figurse A-310. POST-TEST DUMMY VIEW




Figure A-31
A—-31l. PRE-TEST YEHIC
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ND | Y = NIEW A
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Figure A-33. POST-TEST DUMMY HERD CONTACT - VIEW 1

Figure A-34. POST-TEST DUMMY HEARD CONTACT - VIEW 2
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DATA PLOTS




SW GL'93 @ 9 9% ¥6- ‘SW 1 LZ1 8 9 ¥4 69 :9lb0 X¥¥3d BB SSYTD "HY Y3114 1IX03H : 13NNUHD

(SW)  3JHIL
BIE pBZ RGC BZe P61 P31 Bel pol L By 81 PC-
AN
— B¥Z-
-— B891-
D
o
(e
m
—
m
ol
D
— 8B-
o
=
o
AN A AN A RARA A A, Moot ' - Apvheirhriheang 2
— OB
1Z23BE6 :H3IGWNAN 1S3L 40D AHENOILLULS DINL X2Nnyl "IN Dyl 031

NDIL1BY3N332¥ SIKb-X OU3H ¥3ATIHO
91 1531 - SS5IN3IAISSIHI2E AdNHL AAUIH INIINO3IYH




SW B 1Z ® 9 BL CZ- 'SW 8BS ¥9 B 0 BL BF -vlud Muid 08T SSYID KD :¥3ILTI4  TDAO3H - TINNGHD
(SH)  3WIL
BIs P8z pCZ Y44 851 P31 el pel pL oF 01 BZ-
BYZ-
- — 88I-
— SWI
>
o
o
m
—
m
A
o g
—
S
=z

(3]

-— 891

R¥e

12986  Y3IBUNN 1531 HED AMUNOILULS OLINI MIN¥l “INI 24l
NDT1BY¥3T73000 S5IXKP-A O0U3H ¥3ATH0
91 1531 - S53INJAISS3IHIIP MINHL AAWIR ONI1D2NO3Y




SN GZ 939G 8 9 96 Lf- ‘SW GZ ¥Pf ® D £B5°9 :HLY0 X¥3d BB SSYI1D "HO ¥3LTI4 19Z03H - 13NNBHD
(SW)  3NIL
B1g BBZ BCL BcL P61 @31 g1 2ol gL ev el BZ-

— B31-

NOT18431330%

(3]

-— 831

1Z9BE6 - H3EGNNN LS3L YUO AYUNOILYLS DINI AdNdL CIONT D41 ore

NDILb¥313200 S5IXU-7Z OU3IH HIATHO
91 1531 - SS3IN3AIB53HISY XMDONHL AAUIH DNIDNO3H




SW BB'B- @9 1¢£@ ‘SWESL 93 8 D IR 96 ¥i¥d MH3d BRI SSU13 "HI Y3114 13HO3H - TINNGHD
{54} 3WIL

BIg U174 PGZ TAA BT 891 es1 ge1 oL k4 81 BZ-
P81~

3iasgj 2

NOT19¥¥373309

()

— 831

-— B¥L

ece

123PE6 H3IBUNN 1531 HBD AYUNDILULS OINT %3Nyl INI Ddl
NOTLBY3IN3000 INPLINS3Y QU3H ¥3ATH0
91 15831 - SS53INTAISSIYIOD MONYL AAWIH DINIING3Y




SN GZ iBT 8 H/WX B9 BB- 'SW BB BY 8 H/NXM £¥ @ :vlb0 My3d @BT SSUTI0 HJ3 ¥311I4 TAXC3IH : TINNUHD
(34} 3WIL
e 21559 BLZ BY¥e 21z e8I 19! 81 g6 83 et Y

T

B6-

/

ALT3073A

(H7HX)

1Z9PE6 - H3IBWNN 153l 483 AHUNOILYLS OLNI AJNHL “INT 24l o6

ALIJD13A SIXU-X OU3H d3ATHO
31 1531 - SS53N3AI5534330 XONHL AAU3H DNIDNO3Y




SW £1 ZGT ® H/WY B8Z ZZ- ‘SW BB B9 8 H/NX 6Z 8 Yly0 Ab3d BT SSUI3 "HJ :¥31I4d TAAOIH - TINNBHD
{54} 3UIL
pee pag BLZ ¥e R1¢ BBI acl el es Uk Bg Y]

|

Pb-

AL1130713A

CHZWX)

BB

129BE6 - ¥3BUNN 1S3l Y90 AYUNOILULS OINI AJINYL INT 24l
ALIDDT13A SIKU-A OU3H H¥3ATHO
91 1831 -~ S33INIAISSIHIOB MONYL AAY3IH ONIDNO3Y




SN BP BES & H/WXM BI BS- ‘SW GZ £¢ & H/WX B1'8 :v1b0 A93d BT SSP10 HJ :¥3LTIA4 TAZO3H : T3INNUHD

(SWY  3HIL
pee pet BLL B¥e B12 2RI BG1 BZ1 p6 93 BE )
_ a 86-
E— @@I
— SWI
-
M
—
o
O
=
S <
=
=
~
p =
— Bt
— B9
129p§6 - H3BUNAN L1531 PO AHUNOITLIBLS OLNI H3Ndl “INT oMl o6

ALTJ073A SIXU-Z OU3IH ¥3ATHO
91 1531 - SS53INIAISSIHIOE MINHL AAB3IH INIJNC3H




SW ET ¥6 ® N £B°BTL- ‘SW £9°LSZ ® N CI ZBG9 :Bly0 yE3d BBBT SSP13 H3Y :¥3LTI4 FAXH3IN - TINNEGHD
(5U0) 3WIL

B1g B8¢ BGZ T AA eBT 831 BeT get RL 214 et BZ-
09-

- — BZ-

32404

(zBT X N)

SNOTLIVNVIIYE NOILISINDOV VIV 29§

29

1239PE6 :¥Y3I8UNN 1531 493 AYUNOILELS OLNI A3NHl INT Dul
30404 HB3HS SIXKU-X MIIN d3IATHO
91 1531 - SS53N3AISSIHIAE MINYL AAUIH ONIDONO3IY




SW BB ¥B1 ® N ¥9°8GI- 'Sk PR 9B B N @v BLv :bBlb0 MNu3d BRI SSY13 HI - ¥3LId FIAAIN - TINNBHI

(SW) JWIL
B1s P8z pCZ Bz 051 291 BsT Bo1 BL ob Bl pZ-
P~
— @Vl
p— SN'
.
o
K
o
m
. Vs - i e 4Eléfi2§?5¥f1\¥§i12¥éiikil(fhtf1 3 ak =
. . x
=
N
ez
—lov
175056  U38HAN 1631 69 AUGNOTLGLS OLNT ¥onal NI oul 2

30404 YU3IHS SIKU-A XIIN H3IATHO
91 1531 - S53INJAISS3IHIIV HONHL AAB3H DNIDNO3Y




SN GZ 8Z @ N £C BLI- 'SW BB BL 8 N GL LESE :p1b0 AB3d PBBT SSU1D "HI ¥3LI4 T4ZX3N - TINNBHD

[SWY 3JNTL
pIg P8z BGZ YA BET 99T act pol pL By 21 pe-
ﬁ | _ oe
)
()
el
o
m
— pv =
p
=
N
— B3
— BB
BRI

1Z9BE6  Y3IBNNN L1531 dud AYENOILIELS OIND XNyl INT 24l
3OU04 WIXY SIXE-Z XO3N ¥43ATdHO
91 1831 - SSINFAIS53IHI9E MONHL AAG3H 3ONIDNO3IH




SN BE 2} & N BG G ‘SW £9 LGZ 8 N L. £8G3 :9lvd Nu3d PBBT SSETD HI :¥3LI4 TAUHIN - TINNBHD

(54} 3WIL
p1s R8Z BCZ 144 BB 1 pS1 gl gel BL 2y B1 pZ-
_ pZ-
T e aa Ty, " vereer D
—l oz
-
(9]
o)
(qn)
m
— BF =
>
=
N
— o3
SNOTLVYNVTAXE NOILISINDOV VIVA 998 1 %8
129056 HIBHNN 1531 96D ANBNOILELS OINI Mondl NT ouL 22!

30404 INPLINS3IYH MO3IN ¥3ATHO
g1 1531 - S53INJAIS5IHIOL MONHL AAU3H ONI1JNO3Y




SW GZ BIT 8 NN #2385~ ‘SW CL ¥B B WN T+ 91 :9lb0 Myid A@B3 S5¢T13 "HI ¥3LTI4 TUXAIN : TINNGHD

{SH) 3JNIL
p1s paz BCZ BZz PE1 891 851 g1 oL By o1 pz-
Brz-
— 031~
pE— @WI
o
pro)
w2
c
T MM g i, ? m
T s - NN N
=
=
— BB
— 831
129P56  H3IAWNN 1531 HB2 AHUNDILULS OLNI %Nl INT ol 2¥e

SIXY X LNDBY LN3INOW XI3N H3AINHO
81 1831 - S53IN3JAIS53HIOY MONHL AAB3IH ONIDNOIH




SW BE LG 8 W'N 9L LG- ‘SW €3 ¢F1 B W N L6 Z¢ -9lb0 Mvid 839 SSHY1J "H3 :¥31NI14 TWAN3N : TINNGHD
{SWy  3UIL

gIe R8Z /1A RZZ 851 831 el g0l oL By 81 BZ-

“ BveC-

-— 891~

JNgdolL

(H-N)

-— 891

TZ9PC6 - G3UNN 1S3l 967 ASGNOILELS OLNI ¥onul NT ouL 2¥¢

SIXY A LNDBY LNIWOW XI3N H3IATHO
91 1531 - SS3INIAISSINIOL ADNHL AAB3IH DNIDNOIH




SN GL 187 & W'N BS L1- ‘54 BS ' G¥Z @ W'N 96 B :91b0 My3d BB3 559710 "HDY :¥3l1TId TWZX3IN - TINNBHD

(SH)  3NIL
pIs paz poz pZZ p51 P01 oo 001 oL By Bl pz-
ByZ-
1 gai-
1 SWl
_
[am]
el
. [ae]
e
m
bt »\1&\\{{5 e . ’ ?
{ {%{‘4
=
=
—{ o8
1 po
129856 838NN 1531 467 AUONDILULS OINI Wonsl INT od1 27¢

SIXY Z LNDBY LN3WOW XJ3N ¥3IAIYO
91 1S31 - SS53N3AIS53HIIY MON¥L AAYIH ONIDNG3Y




SN $F ' 97- 8 W NBYT'D “SWBE LS 8 W NGB LG BLUD MY3d B@9 55613 HO -¥3LTI4 THENIN - TINNUHD

(SWY  3WIL
BIg P8¢ BGZ 0ee 861 891 Bel eel DL R4 01 BZ-
* eB-
e 4
[ AR A A
— 8B
u—
o
el
(=]
c
m
-— B3]
=z
=
- B¥C
-—1 BZE
149RE6 - Y3BUNN 1531 450 AYUNOTLELS DINT A3N¥YL “ONI Jdl epy

INULTINS3Y LNIWOW MI3N H3IATHO
91 1S31 - S53IN3AISSIHIOP MINHL AAU3IH DNI3NO3Y




SN BS°B3 @ 9 #£ Z9- ‘SW BB 9B1 8 D Gk £1 :©lb0 N¥3d @87 S50713 "HJY :¥3LTId FIXLSI - TINNUHD

(5H)  dNIL
e1e P8Z BGZ Bl BE1 837 eel 007 8L 214 o1 pe-

AN

pu— SWI

E— SVI
D
o
[
m
—
m
e
D
AN WA AT e - v_ VN S M
o
=z
o

—1 BF
— @B
179BE6 ~H3IBUNN 1531 HUD AHUNOITLBLS OLINT AJNYL JINT Jdl oct

NOILE¥3T3330 SIXY-X LS3IHI Y¥3A1d0
91 1531 - S53N3AI553HIIV HONHL AAY3H DIN13NO3Y




SW GZ'BE 8 9 BB 1§~ ‘SW GZ' 9% B 9 +Z + 9LlY0 %Id BBT SSB13 HJ -¥311I4 FIOALSD - T3INNYHD

(W) IWIL
B1g P8z pCZ YA 251 091 o1 P01 oL DY B pz-
| pzI-
— GWl
p— @Tl
D
o
(ew]
m
-
>
PUSON oaman, AR NN AN AN AN AN AN S AN AT n, <>\\/\.>.¢1(r Acoa - P i
Ao o Ve M —
(e )
=z
P
ey
g8
175056 - G38NNN 153L 4905 AGUNOTLULS OLNI ¥onal TR

NOILD¥313D30 SIKU-A LS3HD H3A[HO
91 1S3L - SSINIAISSIHIOU MONHL AAB3IH ON1INO3Y




SN PR Z5 ® 9 £ Z1- ‘SW BE 8@1 8 D Ly £1 :91B0 XP3d BT SSE1] "H3 :¥3111I4 T3Z1S3 - T3INNUHD

(S5W)  3JNIL
pIg RBZ RCZ YA 861 Bo1 6el @01 2L R4 o1 PZ-
AN
—1 pB-
— ! Bb-
D
o
o
m
AL
A
Afaenal M A PASAN A \p A A A £ PN k:/\,\,\/»\/\«lf/} pa, ALy 2 =
v A had LA A A =y ACV oAt A s vV o arave g —
o
— 8
— BB
LFA

1Z9p¢8 - Y3IBUNN 1531 PO AYEUNOILWLS OINT HIN¥L “INT Jdl
ND11¥373330 SIKGE-Z 1S3HD H3IAIHO
91 1831 - SS3INIAISSIYIIY MINYL AABIH ONIONO3H




SW PP BZ- ® 9 G1'@ ‘SN B5'BI @ 9 1§ F9 9lUd »dBid @81 SSE1D "HI -d3LTIA T3HLS] - TINNUHD

(5W)  3WIL
pig p8e pEZ pZe 861 B9l gsl 881 gL 14 o1 BZ-
Be1-
— @ml
{

— STI
D
o
o
M
—
m
=
g
%] -
=
=z
o

— B¥
—1 BB
129P€6 :H3AUNN LS31 493 AHUNDILEBLS OLINI X2Ndl “ONT 24l 2

NOITLOY¥313338 INP1TNS3IY 1S53HO H3AIMO
91 1831 - S53INIAIS53HIOE MONHL AAU3IH DNIDNO3Y




SW BB BB 8 H/WM S8 ¥9- ‘SW BG €1 8 H/WM £2'8 :91b0 MY3d PBT SSUTD "HI :-¥3LTI4 TAXLS] = 13INNGHD

(SW)  3WIL
pse pOS PLT 124 Bz P8I BS1 Bzl P6 BS 2s B
B6-
—d Sml
— ®W|
-
m
—
o
o
=
S <
=~
=
~N
g
]
— 89
129P56  HABHNN 1531 dUD ANENOILYLS OLNI Xondl INT o1 28

ALIJDT3IA SIXP-X L53HI HIATHO
91 1831 - SS3NIAI5534990 HMINHL AAU3H ONIDNO3Y




S BE'GZE @ H/WX B¥ GE- "SW BB 15 8 H/NX #8'B Hlul Xp3d BBT S5913 "HJ -¥3lTld FAALSD :13NNGHD

(SWY  3JNIL
BEL pes RLL RV e R1Z 8BT @G7 Bel g6 /B /3% 0
_ 86—
— @@l
— @WI
<
m
—
o
o
>
B
=
=
~N
x
— BE
— B9
85

1Z9PE6 :¥3IAWNN 1531 480 AYUNOILULS OLNE X3NHL “ONI 24l
ALIJODTI3A SIXU-A LS3H]I H3AIAHD
91 1831 - SS53NJAISSIHIIY MINHL AAG3H INIINOIYH




SW GL'GB 8 H/WX G9 B- “SW GZ 16T B H/WM £8°¢ -9¥Ll&0 Muvid gBi SSP1J3 HI :¥311I4 FTAZ1SD : TINNUHD

(50 3WIL
pee pag BLL B¥e 81z OB BCIT 1A g6 U] 1N )

gb-

— @WI

— SMI
-l
M
m
o
T T 2

e

=
=
N
x

-— 8¢

— B8

1Z9BE6 - HIGUNN LS3TL JUD AMUNOTLULS OLNI A3Nndl INT D4l e6

ALTIJIDT3A SIXY-Z LS3HI H3ATHO
91 1531 - SS3INJAISSIHIOE MONHL AAUIH ONIDONO3Y




SN GL BL ® WW BS 6¥- 'SW GZ £- ® WW BZ B 918D Mg3d @81 SSU1J "HJI -¥3l1I4d TOXLSZ : TINNBHO

(SW)y 3JUIL
BIE R8¢ BSZ BZl 861 891 el 291 oL 234 g1 RC-
epi-

ININ3IBTLSIA

{HH)

1Z9RE6 - ¥3IQUNN 1531 492 AHUNOILBLS OLINI X203l “INT J4dl 0P}

NO1L1337430 L53H] H¥3A[HO
91 15831 - S53N3AISS53HIOU MINYL AAB3IH INIONO3M




SN §£7 By 8 9 BG 1G6- ‘SW BE'Z¥1 8 2 6B 21 :U1bD Mu3d pR@T SSUYTI HI :H3LTIA4 TIXA3d : TINNBH3

(5N} 3JNIL
B1g B8e BGZ BZL BBT B9T1 Bel eer BL B er1 BZ-
A

>

o

o

m

—

m

=

D

—

=

=

o
— OF
— BB
BZ1

129D - ¥38NNN 1531 49D AYUNOTLIBLS OLNI A3NHL INT J4d
NOTLUH3IT33I8 SIXP-X SIATId ¥3AIHO
91 1§31 - SS3NIAISS34IIB ADNHL AAYIH DNIDNGIY




SW §3 14 @ 9 B BZ- ‘SW BS Gy B 9 §L ZF :9lYd A¥3d PBBT SSVTID "HD :¥3LlTI4 T9AA3d  T3INNEHD
(54} 3JHIL
p1g B8¢ BGC YA eB1 B31 Bel pol 8L )4 B1 pe-
_ A
. —\ pB-
u— STI
D
o
o
m
—
m
e
R il e
<\§%§Eﬁn—r Cenileppsy 0 -
o
. =z

(3

129pg6 - H3BNNN 1S3l YYD AYUNOILULS OLINT AJN¥L “INT D4l ozt

NOILW¥H¥313200 SIXY-A SIAT3d ¥3AIHO
97 1531 - $53INIAIS53IHIOU HONHL AAU3H ONIDNO3Y




SW BB ZkZ ® 9 LZ B1- ‘SW BB'B9 @ O BB’ ZZ -UIVD AY3d pEBT SSY1D HY -¥3lill4d 19ZA3d - TINNDHD

(Sly  3NIL
BIg B8e BGZ Bee BB1 291 Bel get BL er 81 BZ-
BZi-
— Sml
— STI
o
o
O
m
—
m
Y
_,r:__h___h_};;_=y_:w: AlAd .f_g 7 _.;,»_ n .n , ﬂﬂyrdtq_.ﬁ>_:=;x;r 2 mm
\ | ¥ | o
1 ] =
o
—1 B¥
—1 08B
12986 - H3BUNN LS3L YUD AMUNOILELS DINT XONHL “INT 28l ozl

NOILuH317330% SIXG-Z SIAT3d ¥43ATHO
91 1531 - S$53N3AI553499Y XONYL AAU3H DINI3NO3Y




SW GZ LT- ® 9 41'@ 'SH 2B ¥3 8 O E6 ZC -9lb0 Xv3d p@RT SSE13 HI Y3114 TI¥A3d - TINNUHD

(SW)  3UIL
B1g B8z RGZ 144 eB1 pal1 B! g8l oL 14 Bl BZ-

4 gci-

— @Wl

— STI
>
o
(e
m
—
m
o)
>
2 =
o
=z
o

— é¥
—1 BB
129PE6 - H38UNN LS31 dU0 AYUNOTILBLS OLNI 2Nyl "INI Jdl oct

NDTLb6H3T3228 INULINSIY SIATId Y3ATHd
91 1531 - SS3INIAISS3IYIOL MONHL AAU3H DNI1JNO3Y




SH BB PBT ® H/WM B¥ 65— 'SW BB B B H/WX 9B @ :YLu0 dNY3d @81 55910 HIY -¥3L11IA4 TAXA3d :13NNBHD

(5W}  3NIL
e PRg 2LL Bl g1z BBI B8G1 FA P6 B3 of ®
2b6-
pu— @WI
—_ SWI
-
m
—
o
O
=
B
=
=
~N
x
— Bt
—1 B8
123BEE  HIBWNN LS3L g8l AYUNOILYLS OINI M2NYL “INT Ddl B8

ALIJDOT3A S5IXB-X SIAT3d H3ATYO
91 1S3L1 - SS3ANIAISSIHIOB MONYL AAGIH ONIDNO3IH




SW BB £Z7 8 H/WX LT LE- 'SW £9°8% 8@ H/WA T+ T 9100 XP3d pB1 SSB1] "HI - ¥3L1Id TAAASd - 13INNUHD
(5W)  3NIL

pee pag BLZ B¥e B1e PB1 BG1 A g6 B8 ee e

_ BE-

ALTJ0T3A

CH7HA)

1Z9BE6 H3BHNN L1S3L PO AYUNOILULS OLNI X3Nyl “INI Jdl 0B

ALIJD13A SIXE-A STAT3d ¥3ATHO
91 1S31 - S53INIAIS53HIIB MINHL AAE3H DNIJNGIY




SN @5 £ 8 H/NX ¥ 8- ‘SN £9 GBI @ H/NX GB BZ :9lud Muid BBT SSU10 "HY 4317114 FAZAId - 1INNBHD

(S5W)  3HIL
e Bot BLE Bve B1e eB1 BG1 A P6 ik Bg ]
Bb-
— SWI
pa— Sml
-
m
—
o
o
-
@ -~
=
=
N
=
— =
S . —1 BE
— 88
[£9BE6 " HIHNNN 1531 YBO AHENOILBLS OLNL ANyl INT 34l e

ALIODT3A SIKP-Z SIAT3d H3AIHO
81 1S3L - SS53N3AI5534998 MondL AAB3IH ONIJINOIY




SW GL BE @ N GZ €£79%- ‘SW €T /¥ ® N BB LI9T :¥1b0 MB3d @89 SS813 "HI -¥311Id4 FAW4T - TINNYHD
S0y JNIL

g1t p8l RGZ BCe 86T BoT1 Bel pol BL 14 el RZ-

pB-

S
~
I

33404

(zBF X N)

129PE6 H3BNNN 1531 493 AYUNOILBLS OLINI AdN¥L “IND Jdl ov

33404 dNW34 1337 H3ATHO
81 1831 - SS53N3AISS53HIOU MONYL AAE3H 3NIJNO3Y



SW GL L¥ ® N BS 99839~ ‘SN B5 ZB ® N B¥ BBGI :gIlvd #oid BB SSH1] HIY -¥31714 T4W4H = 1INNBHD

(SWY  JNIL
28Y B8z BCZ UTAA 861 B31 pel 6oT 8L 14 81 BZ-

4 BB~

|®mw...

ISTI
-
o
e
[
m
— 8- =
>
=
LS}

5%;;{%1 {1 o
— BZ
129P€6 - H¥38UNN 1531 480 AHBNGTLIULS OLND XA2NHl INT JM1 or

30404 ¥NH34 IHDIY ¥3ATHO
91 1531 - S53N3AT5S3HI98 MINHL AAUIH ONION0IY




SW GZ - 8 N #4°Z1- ‘SW GL 95 B N 1P 8BEG :91v0 X9id @S SS®13 HIY -H3L1IA4 14087 : 13INNBHD

(SW}  3JNIL
pIg P8¢ pGZ S YA PB1 Bl Bel ABT L 44 BT RC-
A T oe
)
— B
.
()
o)
(g}
m
— 0¥ =
>
=
N
-— @8
— DB
[}}/)8

123BE6 - HIBUNN 1531 gud AYUNOILBLS OLNI A2NYL “ONT JHl
30404 0¥P0BLND 17138 dU1 ¥3ATHO
81 1831 - SS3INJAISSIHITY AONHL AAP3IH INIINO3Y




SN £3 6¥Z 8 N 66 97- ‘SW GZ 98 8 N GG LG39 :¢iv0 X¥3d B9 SSUTI "HI :¥3LTIA4 148HS : TINNBHD

(SWY  dHIL
pIg p8C RGZ Bl RB1 UER gel 0o1 BL 8y 01 Be-
_ 0Z-
——— 2
— B2
-
(=
2
(4
m
— B¥ =
>
>
8]
—1 83
— BB
1Z9RE6 - YIEHRNN 1531 HUO AYUNOILULS OLNI X2nyl INI umpasH

304D4 L1368 H30TNOHS H3ATHO
91 1S31 - S53N3AISS3IYIOB NINYL AAWIH ONIONO3H




SW B5 £Z 8 9 @1 @@I- ‘SW BB GE 8 O LZ S} -UiBD AY3d B9 SSEYI3 HI :¥3L0I4 TOXINI :TINNUHD

(SW) 3WIL
plg p8Z BEZ A4 BB 831 pel gelt 8L N4 81 RZ-
_ ﬁ Bol-
-— BLI-
— @WI
D
o
[
m
—
m
ol
g
—ey- =
o
=
o
e U @
— B
1Z9PE€6 Y3gUNN LS3L YYD AMUNOTLYLS OLNI AINYL “INT 24l o8

NOILU¥3T3200 SIXP-X d0L INIIN3
971 1831 - SSINIAIS5IHIIY ANONHL AAGIH INIDNO3Y




SW PP BEE B H/WX TL 98- “SW 828 B H/WX 8RB :Hlb0 Mvid @81 SSUTD "HI :¥3LTIA TAXINI - TINNUHD
[SW)  3NIL

Bee Bag pLe B¥c B1¢ BBT Bc1 “JA 86 88 BF 8
gb-

ALTJ0T3A

CHz)

8B

12986 HIBUNN 1S53l 482 AHUNOILBLS OINI XON¥L “ONT 24l
A1T3073A 5IXP-X dOL 3INTIN3
81 IS3L - SS3ANIAISSIYIOU MONYL AAW3H HNIDNOIY




SW GL FZ 8 9 £6 ¥4- ‘SW BG 1B B 9 BG + -YLbd Mo3d BS 55913 HIY -¥3Ll1Id ZIXINT - TINNGUHD
(SW1 3JNIL

B1g R8¢ BGZ 144 BB1 851 Bel L) gL By 81 BZ-

JAN

NOT18y313339

()

175056  G3ONNN 1531 Y60 ASUNOTLULS DINT Monal INT a1 °¢t

NOI16H373308 SIXE-X WOL10B 3NIOIN3
97 L1531 - S53NIAISSIHIOB MONYL AAU3H INIDNO3H




SW BB BES 8 H/WM T# 98- ‘SW BS '€ B H/WM GB'B &lb0 Xv3d @81 SS¥1]3 HI :¥3L114 CAXONI - T3INNUHD

(SWYy 3JNIL
pee POt RLL ¥l 1z PBT Bc1 YA 06 B Pt Y
Pb-
L [
T T

f9-

pE-
<
m
—
o
o
=2

]

=
=
~
b o

— BE

— B3

129p¢6  Y38UNN L1531 480 AYUNOIIYLS OLINI XINYl "INI 24l B5

ALTD0T3A SIKY-X WOLI0E 3INIOINIT
91 1531 - S53INIAISS53HIOB HONHL AAUIH DNI3N03Y




SN §£1°G+ 8 9 £G ¥6- ‘SW ET LS ® 9 99 0f 9lyd N¥3d B9 SSY1J HD -¥31NId T3XYIB - 1INNPH3I
(5Wy  JNIL
B1¢ P8¢ BGZ YA A BB P91 LT 881 BL 24 21 BZ-

B91-
‘—‘ . .

— BZ1-

NOT 198313330

(3

0B

1Z2RE6 :Y3IBHNNN 1531 HUO AYGNOILULS OLNI AONHL ONT 24l
NOTL1UH3TIIIU SIKP-X HIJITGD IAbHE LHIIY
91 1831 - 553N3AI553HIOY AINYL AAY3H ONIDNO3IY




SH PR BES ® H/WX B6 98- ‘SW £9°G B H/WXM 2£ 8 :9lU0 M¥3d BT SSUT3 "HI :¥3.1714 TAXHIB : 1INNUHD
(5u)  3WIL
pEE pAg BLL ) 44 pic BB1 Bcl gzl pe 25 Bt B

I [ ] I
! I I

Bb-

B9-

BE-

ALTJ073A

CHZWM

129PE6  HIBUNN 1531 480 AYUNCILELS OLINI AdNYL “ONT D4l 6

ALIDDTIA SIXP-X ¥3d1100 IAVHB 1HOIY
971 1831 - SS53N3IAIS53HIZP AON¥L AAB3H BNI2NC3H




SW BB IZ @ 9 @8 £BI- 'SW BS #f ® O £1°GE :¥lyd »¥3d B8 SSY10 HI - ¥3LIA FIX138 - 13NNEBHD

(SW)  3JHIL
B1s P8z BGZ pZZ @8t 851 est 201 BL oy B1 pZ-

4 _ eci-

B6-

83-
s
o
o
=
m
-
T
o
pE- =
o
=z
o
PR N e T N \lll\\)//l,\)/(\\\/ P A AN B =

— of
129R£6 - ¥3IENNN 1S3l YUD AYUNOILELS OLNI XONHL "ONI 281 83

NOCILPd3713034¢ SIKU-X H3I4[TWI IAnvys 1337
91 1S3l - SS53INJAI553YIIB AINYL AAW3H DNIDNOIY




SN 8B BES 8 H/WX B6 Gi- "SW €1 F B H/WX 11 @ :01v0 xv3d @BT SSU1J3 "HJ :¥31114 TAXT38 - T3INNGHD
(SWY 3NIL
pes pat BLC BV pic PB1 19 TA! g6 83 Bt 0

pB6-

-

m

—

[end

o

-

<

=

=

N

-
— BE
— 83
0B

1Z9DR¢6 H38HNN 1531 48J AHUNOILELS OINI HONYL INT 24l
ALIJIDT3A SIXP-X H3dITWD 3IAGHB L4371
971 1831 - SS53NIATSS3IHIIP M3NYL AAY3IH DNIONA3H




SW §C #5 ® 9 9F Z8- ‘SW BB BL B 9 £C6 9¢ -9lv0 Av3d B9 SSE1D HI -¥3LTI4 19X2d0 : 13NNGHD

(SW4Y  3JNIL
pig pBZ PGZ YA @61 LE)! st eI pL 34 R1 BZ-
_ Ppc-
-— 5I-
-—1 8BI-
D
o
o
m
—
m
e
oS
—es- =
o
. . . . =
— BG
BRI

129PE6 - Y3QNNN LS3L YU AYUNQILBLS OLIND HINHL "ONI Odl
NOIL1P¥3I13200 SIXB-X ¥3LNID T3INUd INIWNYLSNI
971 1531 - S53N3JAI553HI9U ¥ONHL AAUIH DNIDNG3H




SW B5'3LC 8 H/7WX B3°9Z- ‘SW BB'S B H/UX +B° @ :YLY0 dNY3d BBT SSYT13 "HI :¥310IA4 TAX3dO : TINNBHD

(SWY  3HIL
pee pog BLZ ¥ T4 BBT BGT i1 P6 83 gt ?
Pb-
<<
m
—
o
O
=
-~
=
=<
~
-
— BE
— 83
129D£6 - H3BHNN 1531 B3 AYUNOILWLS OINI XJNY¥! INT Ddl 26

ALTO0T13A SIKP-X H3IINID 13NUd INIWNHISNI
31 1531 - S53NIATSS3HIOD XINYL AABIH ONIDNOIN




SW GZ' ZFk 8 9 §4 Sh- 'SW ES L¥T B8 0 LL'T :9LV0 Mb3d @9 SSB1D "HJ :¥3LI4 TIX3JA : TINNGHD

(SW) IWIL
pIs P8z pCZ bz 051 031 pe1 001 Bl Bh o1 pZ-
| 1 BLi-
—_ @@l
— SVI
D>
o
o
m
—
m
o)
uo-3
o
=
o
— oy
— o8
175856 938NAN 1531 900 ASGNOTLULS DINI ¥onul INT Ja °¢t

NOILBY¥3T3D00 SIXKU-X ALIAGYI 40 ¥3ILN3D HUD
91 1531 - $53N3JAI553H998 MONYL AABIH ONIDNOIY




SN @S L3 ® 9 #1 ¥Z- “SW BB L 8 9 Z¢ § :¥lv0 »¥3d B3 5SPT13 "H3 -H3LTI4 FIA3IA - 13NNUHD

(SW)  IWIL
B1s P8z pCZ YA P Pl BL1 Bl BL By Bl pz-
| BZi-
N @Vl
D
o
(]
m
—
, 2
~ N v ~~7 —
o
=
P
—lov
— 1 o8
179956 §38UNN 1531 460 ANYNOILGLS OINI YONuL INT og1 ¢!

NDILBY3173000 SIKU-A ALIADYI 40 ¥3INID HUD
91 1831 - SS3NJAISS3HIOY MONYL AAE3H ONIDNOIN




SW BE LE B 9 #T S£Z- 'SW BB BS B 9 96 ¢ :Hl00 XNu3d @3 SSU13 "HJ -¥3ILII4 1IZ32A - 13INNUHD

(5W) 3WIL
gig p8C BGZ Bce 851 851 el pe1 8L e Bl BC-

2BZ-

-— B1¢-

— B¥I-
D
o
o
m
—
m
P
pogd
— B~
o
=z
— —— O\ \\// \)/\1// VAN 2 -

~—7 7 < N~
—1 8L
129B£6 - ¥3BUNN 1531 ¥YD AYUNOILBLS DLNI A3NYL oNT 0wl 27!

NOT1BY313030 SIXU-Z ALTAGMO 40 ¥3IN3ID HUEO
81 15831 - SS3INIATSS3IHIAD MINYL AAB3IH ON12NO3Y




SW BR'2Z- 8 9 @1'@ ‘SN GZ'Z¢ 8 9 BB E¥ :9LlY0 AY3d @38 SSU13 "HJ :¥3L1I4 FIHOJA - TINNPHD

(5W)  3INIL
I R8I BCZ pZz p51 B9l psl po1 pL By pI pZ-
s )
| |
— ob
— 88
D
o
o
m
—
m
el
D
—{ez1 =
o
=z
o
- —1 831
— eBz
1Z90§6 §3GUNN 1531 HUD AHUNDILBLS OINI XONHl INT daL 2

NOTLEPY¥3IT3200 LNGLINS3IH ALIADYD 40 ¥31IN3D HUD
91 1531 - SS3INIAISSIHIIU XINYL AAYIH ONIDNOIY




SW BB 6BT ® H/WX BS +vL- ‘SW BB 1 B H/WX 20 @ -¥180 X¢3d @B} 5S¥10 "HJI - H3LNI4 TAX3DA - 13NNGHI

(SWy 3HIL
RET pag RLL ¥l R1¢ (]3¢ 18! aet 86 83 1Y %
Pb-

<<
m
—
o
o
=
-
=
==
~
T

—1 0f

— 89

129B¢6 - H3GUNAN 1831 dPD AYUNOILELS OLNI X3Ndl "INI 24l 25

ALIIDT3A SIXU-X ALTAUYHD 40 H3IINID ¥UD
91 1S3L - SS53N3JAISS3HIIP MNONHL AAG3IH DNIDNA3IY




SN @B BES ® H/WX 98 BE- ‘SW 88'8 B H/WM Ly D :9Lbl XME3d @81 SSPT13 HI -¥3L1IA TAAI3A - T3INNUH3

(SWy  3JHIL
Bee pat BLZ i 44 p1e PB1 BG1 /1A L) VB pT 4]

P6-

| @WI

— @ﬂl
<
m
—
o
o
>

P

=
=
~
T

— Bt

— B3

123pE6 H3BUNN 1S3l 4B3 AMUNDILULS DINT A3NYL INI DJdl o6

ALTIDI3IA SIXU-A ALTAUMD 4D H3ILIN3D HUD
91 1531 - SS3INJAISS53HIOY MONHL AAU3H ONIONG3Y




SW BB Tk 8 H/WX 16 9- "SW BR £BZ B H/WM 9¢ 1 :¥1B0 W¥id PBT SSUID "HD -¥3LTI4 TAZ33A : TINNUH3

{8W) 3JNIL
pEE peg RLL Bvl B1c BB1 8G1 FA 86 B3 /1Y e
e6-
pu— GWI
pR— Sﬂl
-
m
—
o
. . o
-
=
=
N
T
— BEF
— B89
1Z9RE6 H3IAUNN LS3L PO AHUNOILELS OAND XONHL “INT Odl o8

ALIJDT3A SIKY-Z ALIAUYD 40 Y3INID db)
91 1831 - S53N3AI5534938 ¥ONHL AAY3IH DNIONO3Y




SN £1'GE 8 9 B¥ 18- ‘SW PR EBE @ D BZ T :¥lb0 AY3d BS SSY710 "HJY -¥3inIA4 FIXHTL - 1INNEHD

(5W)  3NIL
1§ P8z RCZ pez BET B3I Bel 201 oL BY Bl pZ-
89-
pu— @VI
— SWI
D
o
(o]
m
—
m
3
— N —— B =
o
=z
o
— BZ
— By
1Z3BE6 HIBNNN LS3L d8d AHUNOILBLS OLND XONH1L INI 24l 83

NOT1P¥3T73300 SIXb-X LY3S ¥u3y L1437
91 1SdL - SS53INIAISSIHIIP HONYL AAB3IH INIINOIY




SN @G 6ZZ ® H/WA #6 BL- 'SW GZ'T B H/WM £8°0 :9¥Llb0 H¥3d @87 SS813 "HI -¥3LTI4 TAXYTL - TINNUHD

(SWY 3JWIL
pee pBet RLZ vz B1Z PBIT @G1 YAt L] L] /1% 2
T | | | o°
-
m
=
o
o
=
<
=
ot 4
~N
xI
— Bt
— B3
TZ9PRE6 :H3IGUNN L1531 8D AMUNCILIULS OLINI dIN¥l "IN DYl BB

ALIJ013A STXP-X LP3S ¥83y 1437
91 1S31 -~ SS3IN3AISSIHIOY MINHL AAE3IH INIINO3YH




SW GZ GL 8 9 G9'8S- ‘SW BB LZT ® 9 BB C :¥lu0 AY3d B9 SSUT10 H3 ¥3L114 1IXYYL - TINNUH3
(SU) 3WIL
B1g P8C PGC BZZ 8b1 031 el pert 8L 214 pI BZ-
I p9-
pp— “VI
E— ®N|
PN A ] ®
— 8
— Bt
1Z29B£6 - H3EUNN 1531 g0 AMUNOILWLS OLNI X2NylL , INT 24l 83

NO11E4313230 SIKY-K L3S ¥v3d LHOIY
91 1831 - SS53IN3AISS3HIO0 »INHL AAG3H ONIDNO3H

NOI1vy313339

(3]




SW BE ZZT B H/UM 89 9.- ‘SW BB T B H/WX 80 @ :9Lb0d X¥3d @81 SSU13 "HI Y¥3L1IA TAXHYL :T13NNUHD

(5W)  3JNIL
BES pet BLC B¥l R1e 2BI 19! FA! 06 29 ge )
_ _ 06-
-
™
—
o
2
=
=
==
~
T
— BE
—j 88
1Z9B¢6 - Y3GHNN 1531 Y90 AMUNOILBLS OINI XON¥L “INT il o5

ALIJDDTI3A SIXU-X LB35 HYo3y IHOIY
91 1S3L -~ SSINJIAISS3HIIE MONHL AAU3IH INIONO3Y




SN 85 ZZ ® 9 LB - 'SW BG'91 ® 9 BB ' :bBly0 Mu3d B9 SSEUT0 "H) :¥317I4 B3XJ44 : TINNUHD

(SW1 3NIL
BIs B8z BGZ AA P61 851 el gor 8L B¥ B1 Be-
B8-
pu— STI
s SNI

g

v V

NOI1v4373329

(N

129pE6 - ¥3EUNN LS31 4920 AYUNOILPLS CLINI 42Nyl INI 24l o3

NOTL1PBY3IT13228 SIXKE-X ¥IBWINSSOHI IHWGH4 INOM4 AINYL
91 1531 - SS3NIAISSIHIOY ADNYL AAU3IH INIDNQO3Y




SW $T €L 8 9 BL B- ‘SW BR §3 8 9 ZF L YIWO Ab3d S SSPT1D "HI :¥3L1TI4 B3IAD44 - TINNUHD

(SW) 3JNIL
pIg P8Z PGE YA BBl Bal et pol L /14 DI BZ-
pu— ®V|
p— SNI
pod
o
o
m
—
m
2
~ ./\,\/\ "\ 5
o
— BZ
— B
#5

129Pg6 - H3BUNN L1S3L 483 AMUNOILULS DLINI XoNY¥l CIONT Jdl
NOT1BY3IT13008 SIKY-A HIAWIWSSOHI JNOHL4 INO¥Z MoNnyl
91 1831 - SS53N3AISS3Y¥IOU MINYL AAB3H INI3NGIY




SN GZ 85 ® 9 B6°9- ‘SW B5'GB ® 9 GZ G :9i¥0d X¥3d B9 SSUI13 "H] :-H3l1IIA4 37344  13NNUHD

{SW}Y  3JHNIL
p1¢ B8z PGL LYAA BET P31 el gert 0L 14 B1 BZ-
pSB-
JR— @Tl
—_— SNl
D
o
o
m
m
A
P e G e — PPN /\//\? > > ’><> > > [} w
T ;(\\/\ Vo \Vj W
o
— 8z
— B¥
1¢9BE6 - Y38NNN 1531 dU2 AYUNOILULS OLINI MaNYL "JNT 241 0o

NOI1bH313308 SIXKU-Z ¥3BWINSSOHD IWDYd INOYd MONYl
91 1831 - SB8INIAISSIHIOY ADNHL AAE3H INI2N03IY




SW BG £1- 8 9 ¥ @ ‘SW GZ €L @ 9 GZ DT 610 Mu3d @S SSU1D "HI -¥3INIA PIH344 - TINNUHD

(W) 3wl
BIs P8z pCZ YA 851 P81 o1 201 oL Db 21 pz-
ﬁ _ @NI
— M|
gy
D
(ap]
o
m
[
i
20
D
—leor 3=
o
g
P
—lo
—1{¢3
175856 938NN 1S3l 99D AYUNOILYLS DINI Yonal INT ou1 28

NOT16Y¥373209 LNGLINS3Y ¥IBW3NSS0HI INUYS INDH4 HONYL
9] 15831 - S$S53N3AISS53HI9B MINYL AAY3IH DINIDNA3Y




SN £9°92Z8 ® HsNX 94°2L ‘SW GZ'T 8 H/7WX 1€ P8 6160 XMv3d BBT SSUT3 "HI :¥3LI4 BAKI44 : TINNUHD

(5W)  3NIL
BEE pat BLe A pid 281 BG1 IA 6 B3 BE )

B6-

u— Gml

— SWI
<
m
~
o
O
=

8

=
=
~
x

— Bt

— B3

|
[23PE6 - HIGUNN 1531 480 AHUNOITLULS OINI AdNYl “INT D4l o5

ALTI0T3A SIXU-X ¥38W3WSS50HD JWUHS LNDHS MONHL
91 1531 - SS53IN3IAISS53IYIIV MONYL AAYIH DNIDNO3Y




SN £1°3 @ H/WM 6B '@~ "SW BE 1L & H/WX BB v :9ly0 ¥b3d BT S5SBT1] "HI -¥3L17TI4 UAAD4d : TINNBPHD

(W) 3WIL
T pos BLE orz BIZ BB Bo1 8z 06 89 BE B

| B5-

- @Wl

p— @ﬂl
-
m
=
o
(gp]
=

2
}Ill{/\ll\‘\.\l{l\l’l’\l’“l\.\‘

=
=
~N
xI

o

S

1799£6  U3GWNN LS3L §07 ASUNOILOLS OLNI ¥ONul INT 0§l 2B

ALTIDT3A SIXG-A ¥3BHIWS50HD 3WPHS LNOY4 MONHL
91 15J1 - S5JINJAISS3HIOE XONHL AAUIH ONIONG3Y




SN §£1 BF 8 H/WX Z6 T- ‘SKW 8B ZIZ B H/WM B% ¢ U100 He3d @B1 SSU1D HJ - ¥31NIA BAZJ44 : 13INNUHD

(S5W)  3WIL
pss pOS pLE obz pIz pB1 ac1 YA 26 8o pE B
25—
-
m
—
[aw]
(gp]
~
e N et N —
B
=
=
~N
s )
— o
—lp3
779956 93BUNN 1531 469 AENDILOL5 OLN[ ¥oNul N1 a1 28

ALI30134 SIXBP-Z ¥38W3NSS504D JWHHS LNOHS AINHL
91 1531 - SS53NJAI5S3IHIO0 NONYL AABIH ON1INA3Y




SW BE GZ ® 9 29 °9- ‘SW €T 1E ® O 98 B -9lgd Av3d P9 SSETID HI -d¥3LTI4 YIX3JA : T3NNEHD

(54} 3WIL
B1s P8z Pz YA P51 031 8l 21 BL Db Bl Bz~
PO~
—_ ®W|
D
(gw]
(em)
m
[
\K\:\/\J\/J 5
e, AN -, \/ @ =
o
=z
J
—loz
—lov
179956 §38HNN 153l ¥9) AUUNDLLGLS DINI Xonsul NI ouL 23

NOI1uH313009 SIKG-X ALIADHI 40 ¥3LIN3IO MONyl
97 1831 - 553N3AI553YIOP MONHL AAW3H DNIDNO3Y




SW BB EL B I TL T- "SHCZ ¥r 89 1L T :49lb0 M¥3d 839 S5V13 HO :¥3l1NId4 Y3A33A  TINNEHID

(SHY  3WIL
Big R8Z ]84 pee P61 831 Bel 001 gL By a1 pZ-
_ e3-
’1@?!
I@NI
D
o
O
m
—
m
e
N a.AN LN e A =
o
=z
o
-— B
— BF
1Z29BE6 - H38NNN 1531 YU AYUNOILELS OLNT Xondl “ONT 24l 63

NOT1PH3T3D20 SIXB-A ALIAGYHI 40 H3LIN3D #DNYL
91 1S31 - SS53IN3AISS3HIIV MONHL AAU3IH ONIDNO3H




SW £T°BZE ® H/WM TE 1L ‘SW BB D ® H/WX BE B8 :Wl¥0 H@3d @87 SSUI3 HI -H3LTI4 PAXIJA - TINNGHI

(SW)  3NIL
e pas RLZ Pve B1¢ @BI BC1 YA 06 85 11N 4
4 BB-
— @@l
pE— SMI
-
m
o
[aw]
o
B =<
=
==
AN
I
— BE
— B9
11J!lﬁlllil!illif/(lll)lil
129P%6 :Y38UNN 1531 HUD AYUNODILBLS OINI MOnyl “ONI Q41 05

ALTIDT3A STKE-X ALTAUYI 40 ¥3LN3D XONHl
91 1531 - S53N3AI553HIAY MONHL AAG3IH ONIINO3IY




SN B5 8GT 8 H/WX €B 1- ‘SW GL Bb B H/WX GZ'@ :vlbd Muid BBT SSPI3 HI -¥3LII4 PAADIA - 13NNUHD

(SWY 3WIL
P /153N BLC ere 1z BBT Bc1 ac1 26 83 1Y B

06-

pu— @@l

p— @WI
<<
M
—
o
2
2

8

=
==
~
X

— BE

— B3

1Z9BE6 - HIBUNN LS31 HED AYUNOILELS OLNI XJN¥! “IND 24l 05

ALI30D73A SIXKY-A ALTABYI 40 ¥3INID AINHL
ST 1S3L - S53N3JATSS53HIZU MONYL AAB3H ONIDNO3Y




APPENDIX C

MISCELLANEOUS TEST INFORMATION




DUMMY INSTRUMENTATION PLACEMENT

DUMMY MFR. & S/N: HUMANOID/048
SEATING POSITION: DRIVER
ORIENTATION
LOCATION AXIS MFR MODEL S/N (+ SENSING)
HEAD ACCELERATION X ENDEVCO 7264 EH78J REAR
HEAD ACCELERATION Y ENDEVCO 7264 DH37J LEFT
HEAD ACCELERATION z ENDEVCO 7264 DD17J up
NECK FORCE X DENTON 1716 0106 *
NECK FORCE Y DENTON 1716 0106 x
NECK FORCE z DENTON 1716 0106 *
NECK MOMENT X DENTON 1716 0106 x
NECK MOMENT Y DENTON 1716 0106 *
NECK MOMENT z DENTON 1716 0106 *
CHEST ACCELERATION X ENDEVCO 7264 EH92J FRONT
CHEST ACCELERATION Y ENDEVCO 7264 CC24H LEFT
CHEST ACCELERATION z ENDEVCO 7264 FG28J up
CHEST DEFLECTION X VERNITECH  81422A 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 2435 726 TENSION
RIGHT FEMUR FORCE GSE 2430 756 TENSION

*See SIGN CONVENTION sheet for positive sensing orientation of neck load

channels.




VEHICLE INSTRUMENTATION INFORMATION

TEST NO. 930621

ORIENTATION
LOCATION AXIS MFR MODEL S/N (+ SENSING)
LEFT REAR SEAT
CROSSMEMBER LONGITUDINAL X ENDEVCO 2264 AG24 REAR
RIGHT REAR SEAT
CROSSMEMBER LONGITUDINAL X ENDEVCO 2264 AY66 REAR
ENGINE TOP LONGITUDINAL X ENDEVCO 2264 AK21 REAR
ENGINE BOTTOM LONGITUDINAL X ENDEVCO 2264 AZ67 REAR
RIGHT BRAKE CALIPER
LONGITUDINAL X ENDEVCO 2264 AT38 REAR
LEFT BRAKE CALIPER
LONGITUDINAL X ENDEVCO 2264 BAGS REAR
INSTRUMENT PANEL CENTER
LONGITUDINAL X ENDEVCO 2264 AVOS REAR
LAP BELT OUTBOARD FORCE LEBOW 3419 590 TENSION
SHOULDER BELT OUTBOARD FORCE LEBOW 3419 613 TENSION
VEHICLE CENTER OF GRAVITY
LONGITUDINAL X ENDEVCO 2264 AR38 FRONT
LATERAL Y ENDEVCO 2264 BA46H RIGHT

VERTICAL Z ENDEVCO 2264 AR49 UpP



HEAVY TRUCK ACCELEROMETER INFORMATION

TEST NO. 930621

ORIENTATION
NO. LOCATION AXIS MFR MODEL S/N (+ SENSING)
9 FRONT FRAME CROSSMEMBER X ENDEVCO 7264 CJ72H FRONT
Y ENDEVCO 7264 CK56H LEFT
' Z ENDEVCO 7264 CH81H up
10 TRUCK CENTER OF GRAVITY X ENDEVCO 7264 CJ72H REAR
Y ENDEVCO 7264 CL83H RIGHT




ACCELEROMETERS :

POTENTIOMETERS :

LOAD CELLS:

NECK LOAD CELLS:

TIBIA LOAD CELLS:

+X1
+Y:
+Z:

SIGN CONVENTION

NHTSA DATA TAPE REFERENCE GUIDE

FORWARD

LEFTWARD

UPWARD

+CHEST LONGITUDINAL DEFLECTION: OUTWARD

+CHEST LATERAL DEFLECTION: LEFTWARD
+SEAT BELT DISPLACEMENT: OUTWARD
+SEAT BELT EXTENSION: ELONGATION

+KNEE SLIDER DISPLACEMENT:

DISTANCE BETWEEN FEMUR
AND TIBIA INCREASED
(IN RELATION TO A
SEATED DUMMY)

+FEMUR FORCE: TENSION

+SEAT BELT FORCE: TENSION

+BARRIER FORCE: TENSION

+X FORCE: HEAD PUSHED FORWARD

+Y FORCE: HEAD PUSHED LEFTWARD

+Z FORCE: HEAD PULLED UPWARD (TENSION ON NECK)
+X MOMENT: RIGHT EAR ROTATING TOWARD RIGHT SHOULDER
+Y MOMENT: CHIN ROTATING TOWARD CHEST

+2 MOMENT: CHIN ROTATING TOWARD LEFT SHOULDER
+X FORCE: TENSION

+Y FORCE: TENSION

+Z FORCE: TENSION

+X MOMENT: BOTTOM OF TIBIA MOVING LEFTWARD

+Y MOMENT: BOTTOM OF TIBIA MOVING REARWARD

*U.S. G.P.0.:1993-301-717:80388




