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| THIRD ANGLE PROJECTION

DIMENSIONS:
INCHES [MILLIMETERS]

UNLESS OTHERWISE SPECIFIED:

DO NOT SCALE DRAWING

NAME
DESIGN/ENGR ~ C. O'BRIEN
DRAWN W. SPIVEY

CHECKED R. JONES
COMMENTS:

DATE
2/2020
9/2020
9/2020

Insurance Institute for Highway Safety
988 Dairy Rd, Ruckersville, VA 22968 (434) 985-4600

UPPER FLANGE
REINFORCEMENT

SCALE: 1:8 WEIGHT: 3.7 KG SHEET 26 of 63
1



PAGE
ITEM NO. PART NUMBER NUMBER [QTY-
1 Z CHANNEL 2
5 LOWER CONTROL 08 4
ARM FRAME MOUNT
- [2837.62] -
111.717
EE ¢ §3%2 /@
$88 ¢ g 8%
83 388
i | . +
| \‘ ! [47.63]
[907.36] — a5
35.723 '
- [2842.02] A\
111.890
902.94
I 35.550
| \ \
3.60° ° o ° o ° o (m o ° 3 ° o
* o o o o o IO 0/ I//} o \ o o o o o o
\ \

RIGHT OUTSDIE CHANNEL SHOWN,
LEFT SIMILAR

DRAWING NOT
FOR PRODUCTION USE

RO ANGiE FROIECTON - NLESS OTHERWISE SPECIFIED: NAME
A4 D vaeRar DESIGN/ENGR  C. OBRIEN
N/A DRAWN | W.SPIVEY
DIMENSIONS:
INCHES [MILLIMETERS] CHECKED R. JONES
COMMENTS:

DO NOT SCALE DRAWING

3

DATE Insurance Institute for Highway Safety
22020 988 Dairy Rd, Ruckersville, VA 22968 (434) 985-4600

L OWER CONTROL ARM
MOUNT PLACEMENT

SCALE: 1:48 WEIGHT: N/A  SHEET 27 of 63
2 1



ITEM NO. PART NUMBER PAGE NUMBER|QTY.
1 LOWER FRAME MT 30 1
SUPPORT
: T LOWER CONTROL
: | 2 FRAME TAB 27 ]
| |
, »
| | (N
: ! b
\\
>
r -
WELDED AROUND OUTSIDE
2.745
RIGHT REAR, LEFT FRONT SHOWN,
LEFT REAR, RIGHT FRONT OPPOSITE
SEE VENDOR LIST PAGE 62 FOR A4 i AvGiEPORCTON | UNLESS OTHERWISE SPECIFIED: NAME DATE Insurance Institute for Highway Safety
SUPPLIERS. PART DETAILED FOR @ varraL DESIGN/ENGR | C.OBRIEN | 2/2020 ' ggg pajry Rd, Ruckersville, VA 22968 (434) 985-4600
PRODUCTION. SESONS: N/A DRAWN | W.SPIVEY | 9/2020
DRAWING NOT INCHES [MILLIMETERS] COC,\HAfELETZ R. JONES 9/2020 LOWER CO NTROL ARM
FOR PRODUCTION USE FRAME MOUNT ASSEMBLY
DO NOT SCALE DRAWING SCALE: 1:2 WEIGHT: 0.8 KG SHEET 28 of 63

5 4 3 2 1



394 + 1.500 1.989

* 7
10.01] [38.09] [50.52] }

[24.14]}
950

?

2X ¢.625[15.88] THRU

] [41178; ;] }“ A4 oA oKeTn | UNLESS OTHERWISE SPECIFIED: NAME - DATE - Insurance Institute for Highway Safety
) @ AL DESIGN/ENGR  C.OBREN | 2/2020  ggg pyajry Rd, Ruckersville, VA 22968 (434) 985-4600
DIMENSIONS: AISI C1018 DRAWN W. SPIVEY 9/2020
INCHES [MILLIMETERS] CHECKED R. JONES 9/2020
DRAWING NOT LERVIYAEERC,:A(A)AI\E”ESBL
FOR PRODUCTION USE
DO NOT SCALE DRAWING SCALE: 1:2  WEIGHT: 0.3 KG SHEET 29 of 63

5 4 3 2 1



[26.96] 135.00°

1.061

(89.39]
3.519

135.00°

N
455 J)\

179

DRAWING NOT
FOR PRODUCTION USE

[74.61]
2.938
[14.29]
R.563
A
[94.31]
37131 UP 45° R .25 |
[99.27
[224.08] 3.908
8.822
3.40° — =l |=UP 45° R .25
34.74° | o
Y
A4 UNLESS OTHERWISE SPECIFIED NAME  DATE ' Insurance Institute for Highway Safety
@ warera DESIGN/ENGR  C.OBREN | 2/2020  ggg pyairy Rd, Ruckersville, VA 22968 (434) 985-4600
AISI C1018 DRAWN W. SPIVEY 9/2020

DIMENSIONS:

INCHES [MILLIMETERS] CHECKED

COMMENTS:

R. JONES 9/2020

LOWER CONTROL
ARM FRAME PLATE

SCALE: 1:2  WEIGHT: 0.5 KG SHEET 30 of 43
4 3 2 1

DO NOT SCALE DRAWING



[TEM PAGE
NO. PART NUMBER NUMBER QTY.
1 Z CHANNEL 5,6 2
- [284796] . | UPPER CONTROL
112.124 2 ARM FRAME 32 4
MOUNT
o o o o o o o (/ 6/ o o o o o o
o [ x o [ o o /) /) V ) ) [ ) [
4 e
37\21 ° ' '
' [897.02]
35.316
- [2708.02] )
106.615
[240.81]
o 9.481
[1036.95]
40.825
LEFT INSIDE CHANNEL SHOWN,
RIGHT SIDE SIMILAR o aucizrroncron. YNLESS OTHERWISE SPECIFIED: NAME  DATE ' Insurance Institute for Highway Safety
A4 @ warera DESIGN/ENGR  C.OBREN | 2/2020  ggg pyairy Rd, Ruckersville, VA 22968 (434) 985-4600
DIMENSIONS: N/A DRAWN W. SPIVEY 9/2020
INCHES [MILLIMETERS] COCAHAI%;;\IETE R. JONES 9/2020 UPPER CONTROL ARM
DRAWING NOT PLACEMENT
FOR PRODUCTION USE DO NOT SCALE DRAWING SCALE: 1:8 = WEIGHT: N/A  SHEET 31 of 63
5 4 3 2 1




69.85]
2.750

- [167.16] _
6.581
[70.18]
’* 2763
[56.19] | N
2.212 o«
3
! Vo 1
[34.29] ] [36.67]
1.350 | | —~ 1.444

* WN 90° R .07

[54.16]
2.132

LEFT REAR, FRONT RIGHT SHOWN
RIGHT REAR, FRONT LEFT SIMILAR

SEE VENDOR LIST PAGE 62 FOR
SUPPLIERS. PART DETAILED FOR
PRODUCTION.

DRAWING NOT
FOR PRODUCTION USE

5

ST
¢ .625[15.88] THRU

! | THIRD ANGLE PROJECTION

DIMENSIONS:
INCHES [MILLIMETERS]

o i A —— |

| IS I A ———

NAME
DESIGN/ENGR ~ C. O'BRIEN
DRAWN W. SPIVEY
CHECKED R. JONES
COMMENTS:

UNLESS OTHERWISE SPECIFIED:

MATERIAL
AISI C1018

DO NOT SCALE DRAWING

3

DATE
2/2020
9/2020
9/2020

[23.66]

932

[103.98]
4.094

[19.05]
R.750

Insurance Institute for Highway Safety
988 Dairy Rd, Ruckersville, VA 22968 (434) 985-4600

UPPER CONTROL ARM
FRAME MOUNT

SCALE: 1:2  WEIGHT: 0.4 KG SHEET 32 of 43
1



ITEM NO.

PART NUMBER PAGE NUMBER|QTY.

3500# 4" DROP 66"
HUB-HUB AXLE 63 1
ASSEMBLY W/ DISC

BRAKES
LOWER SHOCK
2 MOUNT ASSEMBLY 36 2
UPPER CONTROL ARM
3 TAB 35 4
AR AR
v N
— — — — — — I
_1
. [101.60]
4.000
- [1676.40] _
| 66.000 !
A4 oA oKeTn | UNLESS OTHERWISE SPECIFIED: NAME - DATE - Insurance Institute for Highway Safety
@ AL DESIGN/ENGR  C.OBREN | 2/2020  ggg pyajry Rd, Ruckersville, VA 22968 (434) 985-4600
DIMENSIONS: N/A DRAWN W. SPIVEY 9/2020
D RAWI N G N OT INCHES [MILLIMETERS] COCAHM%E'(\‘ETE R. JONES 9/2020 D ETA' L E D AX L E

FOR PRODUCTION USE

DO NOT SCALE DRAWING

3

ASSEMBLY

SCALE: 1:12 WEIGHT: 44 KG SHEET 33 of 63
2 1



[618.41]
24.347
[563.59]
22.188
_V_7
N
N
‘ 37.21°
[557.51]
21.949 [608.19]
l H_ 23.945
! [15.88]
625
KR 7z
CONTROL ARM TAB B,
SECTION H-H
LOWER SHOCK MOUNT
RECOMMEND ATTACHING CONTROL ARM
TABS IN-SITU WITH CONTROL ARMS ATTACHED
RESPECTIVE ENDS
A meoawGiersoRcTIoN YNLESS OTHERWISE SPECIFIED: NAME  DATE nsurance Institute for Highway Safety
DRAWING NOT @ warera DESIGN/ENGR  C.OBREN | 2/2020  ggg pyairy Rd, Ruckersville, VA 22968 (434) 985-4600
DIMENSIONS: N/A DRAWN W. SPIVEY 9/2020
FOR PRODUCTION USE INCHES [MILLIMETERS] CHECKED R. JONES 9/2020 CONTROL ARM TAB AND
COMMENTS: LOWER SHOCK MOUNT
PLACEMENT
DO NOT SCALE DRAWING SCALE: 1:16  WEIGHT: N/A  SHEET 34 of 63

5 4 3 2 1



)
o Loug

69.18]
[28.23] [
1112 2.723
L .
[42.93]
R1.690
A 4 '"'R%Gigw" Al:/:\lTII.EERIS:LOTHERWISE SPECIFIED: son/GR C.'\S;AQ:EEN
. AlsI C1018 DRAWN  W.SPIVEY
ES (MLLME CHECKED | R.JONES

INCHES [MILLIMETERS]
COMMENTS:

DRAWING NOT
FOR PRODUCTION USE DO NOT SCALE DRAWING

5 4 3

DATE
2/2020
9/2020
9/2020

Insurance Institute for Highway Safety
988 Dairy Rd, Ruckersville, VA 22968 (434) 985-4600

UPPER CONTROL ARM
TAB

SCALE: 1:1  WEIGHT: 0.08 KG SHEET 35 of 63
1



PAG
TEM PART NUMBER E | QY.
: NO.
1 |LOWER SHOCK MOUNTPLATE | 37 | 1
2 |HEX BOLT 5/8-11X4.5 ]
o~ - 5 |MOD HEX BOLT 5/8-11X5.5 CUT :
R B i 1 OFF HEX HEAD
[ [ | il I
L e i L 4 [SHOCK SPACER 38 | 1
5 |ROD END SPACER 38 | 1

DO NOT WELD
THIS FACE

WELD ALL AROUND
Mo ancie oscnon. JNLESS OTHERWISE SPECIFIED:
A4 ©®- DESIGN/ENGR ~C OBRIEN | 2/2020
DRAWING NOT
FOR PRODUCTION USE COMMENTS:

DO NOT SCALE DRAWING

5 4 3

W SPIVEY 9/2020

RJONES 972020 LOWER SHOCK

NAME  DATE nsurance Institute for Highway Safety
988 Dairy Rd, Ruckersville, VA 22968 (434) 985-4600

MOUNT ASSEMBLY

SCALE: 1:2 WEIGHT: 1.7 KG SHEET 36 of 63

1




39.67
[] _562] -  [10.¢7]
[61.48] 420
2.420 { | +
11.00°
|
| [5.84]
t + ! .230
+
76-52] 1g0.55] | [79.25]
3.800 '
’ 3.171 1 ' 3.120
[34.82] =
1.371 [13.46] | D
530 7] ~ .
* )
1 | [17.78]
.700
[11.10] __
437 [55.88] [3.18]
[25.40] _ 2.200 6X R.125
1.000 [ [6.35]
[28.55] _ 6X R.250
1.124
50.44
1.986
FROM .75" PLATE A4 o vcic rokcron | (NLESS OTHERWISE SPECIFIED: NAME DA Insurance Institute for Highway Safety
@ mareral DESIGN/ENGR | C.OBRIEN | 2/2020 ' ggg pairy Rd, Ruckersville, VA 22968 (434) 985-4600
DIMENSIONS: ASTM A36 DRAWN W. SPIVEY 9/2020
D RAWI N G N OT INCHES [MILLIMETERS] C(;:AHA,%,(\?,(\;ETZ R. JONES 9/2020 LOW E R S H OC K
FOR PRODUCTION USE MOUNT PLATE
DO NOT SCALE DRAWING SCALE: 1:2  WEIGHT: 1.2 KG SHEET 37 of 63

5 4 3 2 1



[12.70] [12.70]
.500 500

[38.10]
55.40] @ 1.500
1.000
[15.88]
%5;68285] ®.625
SHOCK SPACER ROD END SPACER
A4 o avGicroCToN - NLESS OTHERWISE SPECIFIED: NAME  DATE nsurance Institute for Highway Safety
DRAWING NOT @ mareral Al 1018 DES[';ECSEGR ilosfli'::‘ Z igig 988 Dairy Rd, Ruckersville, VA 22968 (434) 985-4600
FO R P RO D U CTI O N U s E INCHES [MILLIMETERS] COCAHME/C\;T\‘ETE R. JONES 9/2020 LOW E R S H O C K
MOUNT SPACERS
DO NOT SCALE DRAWING SCALE: 2:1 WEIGHT: N/A  SHEET 38 of 63

5 4 3 2 1



ITEM PAGE
NO. PART NUMBER NUMBER QTY.

1 BARRIER STANCHION 15 1

2 BARRIER BACKING PLATE 40 1

3 SCHCSCREW 0.75- 8

TYP IIHS TEST POSITION 16X1.5XT.-HXN

4 REGULAR FW 0.375 28

5 HBOLT 0.3750-16X2X1-N 14

6 HNUT 0.3750-16-D-N 14

7 BARRIER CLAMP BAR 43 2

8 DEFORMABLE BARRIER 1

BARRIER BACKING PLATE HEIGHT
ADJUSTABLE IN 2" INCREMENTS,
FLIP FOR 1" INCREMENT

2X A 4 ko NG ROKCTON | UNLESS OTHERWISE SPECIFIED: NAME DATE Insurance Institute for Highway Safety

@) mareRaL DESIGN/ENGR  C.OBREN | 2/2020 ' ggg pairy Rd, Ruckersville, VA 22968 (434) 985-4600

DIMENSIONS: N/A DRAWN W. SPIVEY 9/2020
CHECKED R. JONES 9/2020
INCHES [MILLIMETERS] COMMENTS: F R O NT BA R Rl E R
DRAWING NOT ASSEMBLY
FOR PRODUCTION USE DO NOT SCALE DRAWING SCALE: 1:15 WEIGHT: 238 KG SHEET 39 of 63

5 4 3 2 1



ITEMNO.|  PARTNUMBER  |PAGE NUMBER|QTY.
BARRIER BACKING
] PLATE 40 1
2 BACKING PLATE RIB 41 2
WELDED ALONG LEGS OF
C-CHANNEL TO BARRIER BACKING PLATE
1 [30231] | | [302.31]
[64.25] 11.902 11.902
2.530
* (] ° o * o o o o o o
[483.35] o o
19.030
(o] o
o o

NAME
DESIGN/ENGR ~ C. O'BRIEN
N/A DRAWN W. SPIVEY
CHECKED R. JONES
COMMENTS:

UNLESS OTHERWISE SPECIFIED:
MATERIAL

! | THIRD ANGLE PROJECTION

DIMENSIONS:
INCHES [MILLIMETERS]

DRAWING NOT
FOR PRODUCTION USE

5 4 3

DO NOT SCALE DRAWING

DATE
2/2020
9/2020
9/2020

Insurance Institute for Highway Safety
988 Dairy Rd, Ruckersville, VA 22968 (434) 985-4600

BARRIER MOUNTING
PLATE RIB PLACEMENT

SCALE: 1:12  WEIGHT: N/A | SHEET 40 of 63
1



I i1 2= i1 |

[700]

27.559 8X @ .781[19.84] THRU ALL 14X @ .438[11.11] THRU ALL
' @ 1.375[34.93] X 82°
[675]

26.575 °

° le ° ° ° ° ~o
&/ 6
& S
[638.94]
25.155
[454.79] Q N
17.905 © b
[270.64]
10.655
& © —H—
[86.49]
3.405
(28] p o
984 © © I
° ° ° ° ° ° o —H—
o—~" ¥
[19.05]
750
o —Q Lo — —= — — . — — —
3% Tg T g8 5% 3 SE®e B3 8%
— oy @ 0.0 9,0 Cw R N g N3
A4 Ao MGIEFROKCION  NLESS OTHERWISE SPECIFIED: NAME  DATE nsurance Institute for Highway Safety
@ marera DESIGN/ENGR  C.OBRIEN | 2/2020 ' gg8 pyairy Rd, Ruckersville, VA 22968 (434) 985-4600
ASTM A36 DRAWN W. SPIVEY 9/2020
DIMENSIONS:
INCHES [MILLIMETERS] CHECKED R. JONES 9/2020

DRAWING NOT COMMES: BARRIER MOUNTING
FOR PRODUCTION USE PLATE

DO NOT SCALE DRAWING SCALE: 1:12 WEIGHT: 176 KG SHEET 41 of 63
5 4 3 2 1



- [1095.38] _
+ 43.125
[152.40]
6.000
RO ANGiE FROIECTON - NLESS OTHERWISE SPECIFIED: NAME DATE
A4 DT vaear DESIGN/ENGR  C.OBREN | 2/2020
DlMENs;ons: ASTM A36 MC6X12 DRAWN W.SPIVEY | 9/2020
CHECKED = R.JONES | 9/2020
D R AWI N G N OT INCHES [MILLIMETERS] CoHECKED
FOR PRODUCTION USE
DO NOT SCALE DRAWING
5 4 3 2

[7.87] -
310
—
|~

Insurance Institute for Highway Safety
988 Dairy Rd, Ruckersville, VA 22968 (434) 985-4600

BARRIER MOUNTING
PLATE RIB

SCALE: 1:8 WEIGHT: 19 KG SHEET 42 of 43
1



31 75

[12.70]
/7x ¢ .438[11.11] THRU 0 ’H‘
1 250
[15.88] _

® = © = ® = ra = o — o —} —B—
625 / R
— ,_|O — 0 —_— —0 —00 M 0N 0N
= 38 5% 58 gf &% SR
o T =% =8 =R s =3 =3
A4 o avcis roRcion | UNLESS OTHERWISE SPECIFIED: NAME bATE  Insurance Institute for Highway Safety
@ mareeaL DESIGN/ENGR | C.OBRIEN | 2/2020 ' ggg pairy Rd, Ruckersville, VA 22968 (434) 985-4600
ASTM A36 DRAWN | W.SPIVEY | 9/2020
DIMENSIONS:
D RAWI N G N OT INCHES [MILLIMETERS]

CHECKED R. JONES 9/2020

FOR PRODUCTION USE BARRIER CLAMP BAR

DO NOT SCALE DRAWING

SCALE: 1:12 WEIGHT: 5.3 KG SHEET 43 of 43
5 4 3

1



ITEM NO. PART NUMBER NUMZES | QTY.

1 GREENHOUSE FRONT TAB, LEFT 46 1

AND RIGHT

2 GREENHOUSE REAR TAB 47 1

3 GREENHOUSE TUBING LEFT 45 1

4 GREENHQOUSE TUBING, RIGHT 45 1

5 FRT CAM PLATE 45 |

CROSSMEMBER
6 REAR CAM PLATE 45 ]
CROSSMEMBER

7 CAMERA MOUNT PLATE 48 1

8 HBOLT 0.3125-18X1X0.875-N 4

9 LEFT SIGN PLATE 49 1

10 RIGHT SIGN PLATE 49 1

3
A4 o avcis roRcion | UNLESS OTHERWISE SPECIFIED: NAME bATE  Insurance Institute for Highway Safety
@ mateRaL DESIGN/ENGR  C.OBREN | 2/2020 ' ggg pairy Rd, Ruckersville, VA 22968 (434) 985-4600
DIMENSIONS: N/A DRAWN W. SPIVEY 9/2020
DRAWING NOT SRR GREENHOUSE
FOR PRODUCTION USE

DO NOT SCALE DRAWING SCALE: 1:12 WEIGHT: 42 KG SHEET 44 of 63

5 4 3 2 1



[984.25]

. [801.68]
L 31.562

38.750

DRAWING NOT
FOR PRODUCTION USE

| THIRD ANGLE PROJECTION

DIMENSIONS:
INCHES [MILLIMETERS]

NAME
DESIGN/ENGR ~ C. O'BRIEN
DRAWN W. SPIVEY
CHECKED R. JONES
COMMENTS:

UNLESS OTHERWISE SPECIFIED:

MATERIAL
ASTM A500 & A36

DO NOT SCALE DRAWING

4 3

DATE
2/2020
9/2020
9/2020

KN
46.30°
A 13935
[1323.99] ' | 2X 2X1X.120 SQUARE TUBE
52.126 /
[1318.99]
[9] 7-]2] 51.929
36.107
—— 10X 2X2X.188 SQUARE TUBE
1 31
80.77°
899.25] 160.90° 74.23°
35.403 o
22.20° |
[254] 77.03° 131.30° || B 1174.75
10.000 \ N a [ 46.250 )
1 566.80] _| . [1323.99] -
* | 22315 | 52.126 |

Insurance Institute for Highway Safety
988 Dairy Rd, Ruckersville, VA 22968 (434) 985-4600

GREENHOUSE
DIMENSIONS

SCALE: 1:16 WEIGHT: 42 KG SHEET 45 of 63
1



@ .406[10.32] THRU

i
.
B
_ | [50.80] .
2.000
o 50.80
[4{;3] e [2.000]
T ¢

LEFT SHOWN RIGHT SIMILAR
FROM 2x2x.188 ANGLE
ROUND CORNERS

DRAWING NOT
FOR PRODUCTION USE

| THIRD ANGLE PROJECTION

DIMENSIONS:
INCHES [MILLIMETERS]

UNLESS OTHERWISE SPECIFIED:

MATERIAL
ASTM A36

DO NOT SCALE DRAWING

3

@ .406[10.32] THRU

@ \
N | 1 A7
[88.90]
3.500
NAME - DATE - Insurance Institute for Highway Safety
DESIGN/ENGR  C.OBREN | 2/2020 ' ggg pairy Rd, Ruckersville, VA 22968 (434) 985-4600
DRAWN W. SPIVEY 9/2020

CHECKED R. JONES
COMMENTS:

9/2020

GREENHOUSE FRONT
TAB

SCALE: 1:12  WEIGHT: 0.3 KG SHEET 46 of 63
1



[101.60]
4.000

[25.40]
1.(;00 |
| |
[9.53] _ 4
o7 . [76.20]
3.000 "
A4S
D R AWI N G N OT INCHES [MILLIMETERS]

FOR PRODUCTION USE

| .422[10.72] THRU ALL

1/2-13 UNC THRU ALL

MATERIAL
AISI 1018

DO NOT SCALE DRAWING

3

" UNLESS OTHERWISE SPECIFIED:

NAME
DESIGN/ENGR ~ C. O'BRIEN
DRAWN W. SPIVEY

CHECKED R. JONES
COMMENTS:

DATE
2/2020
9/2020
9/2020

Insurance Institute for Highway Safety
988 Dairy Rd, Ruckersville, VA 22968 (434) 985-4600

GREENHOUSE REAR
TAB

SCALE: 1:2  WEIGHT: 0.6 KG SHEET 47 of 63
1



[917.12]

36.107
!
[6.35]
250 1
I
_1[205.02] _

8.072

DRAWING NOT
FOR PRODUCTION USE

THIRD ANGLE PROJECTION

Ad o —

DIMENSIONS:
INCHES [MILLIMETERS]

UNLESS OTHERWISE SPECIFIED:

MATERIAL
ASTM A36

DO NOT SCALE DRAWING

3

NAME
DESIGN/ENGR ~ C. O'BRIEN
DRAWN W. SPIVEY

CHECKED R. JONES
COMMENTS:

DATE
2/2020
9/2020
9/2020

Insurance Institute for Highway Safety
988 Dairy Rd, Ruckersville, VA 22968 (434) 985-4600

CAMERA MOUNT
PLATE

SCALE: 1:12 WEIGHT: 9.3 KG SHEET 48 of 43
1



1

(782.71]

30.815

[958.08]

Y

_ [31.75]

1.250

37.720

[330.20]
13.000

12700 - L

RIGHT SIDE SHOWN
LEFT SIDE SIMILAR

DRAWING NOT
FOR PRODUCTION USE

! | THIRD ANGLE PROJECTION

DIMENSIONS:
INCHES [MILLIMETERS]

N

UNLESS OTHERWISE SPECIFIED:

16 GA ASTM A653

DO NOT SCALE DRAWING

3

_[18.98]
747

DESIGN/ENGR ~ C. O'BRIEN

DRAWN
CHECKED
COMMENTS:

—4X R.141[3.57] THRU

DATE Insurance Institute for Highway Safety
22020 988 Dairy Rd, Ruckersville, VA 22968 (434) 985-4600

SIGN PLATE

9/2020

SCALE: 1:8 WEIGHT: 0.1 KG SHEET 49 of 63
2 1



M PART NUMBER PAGE NUMBER| QTY.
] BALLAST PLATE FRONT 58 2
2 BALLAST PLATE REAR 59 ]

3 | BALLAST WEIGHT STACK 5] 2
4 Z CHANNEL 56 2

ok s mom

o o o o o o o o o o o o o o o o

.’QOQ o\ ° o o o o o o o o o o o o o L L o o o

Y - _| [439.74]
[1800.89] - -

~——  70.901 FROM 17:313

[3708.40] 109.219

146.000

Y

Y

ENTIRE CART CG AND MOMENTS AS MEASURED
B S N ABGVE FRa A T s CGX (MM)|CGY (MM)|CGZ (MM)[IXX (KG/M2)|IYY (KG/M2)|IZZ (KG/M2)

CONTACT POINT WITH GROUND 1236.4 2.0 650.7 581 3688 4049
A4 e nGiEroeTeN UNLESS OTHERWISE SPECIFIED: NAME  DATE - Insurance Institute for Highway Safety
@ materAL a DES[L(;N\CEEGR i/osfls';“ Zigig 988 Dairy Rd, Ruckersville, VA 22968 (434) 985-4600
D RAWI N G N OT INCHES [MILLIMETERS] COC,\HAfELiE R.JONES | 9/2020 BALLAST W ElG HT
FOR PRODUCTION USE PLACEMENT
DO NOT SCALE DRAWING SCALE: 1:24  WEIGHT: N/A SHEET 50 of 63

5 4 3 2 1



ITEM NO. PART NUMBER PAGE NUMBER|QTY.
] BASE PLATE 51 ]
2 20 KG PLATE 52 2
3 10.1 KG PLATE 53 ]
4 8.1 KG PLATE 54 1
5 1"-5 X 7.25" ACME THREADED ROD 2
7 FLAT WASHER 1" 2
8 HNUT 1.0000-5 ACME 2
6 SCHCSCREW 0.5-13X2.5X1.5-HX-N 4
2X 2X 2X
’] 4
. 3
{
U U U 2
4X
A 4 ko NG ROKCTON | UNLESS OTHERWISE SPECIFIED: NAME DATE Insurance Institute for Highway Safety
@) marRAL DESIGN/ENGR  C.OBREN | 2/2020 ' ggg pairy Rd, Ruckersville, VA 22968 (434) 985-4600
DERSIONS: N/A DRAWN | W.SPIVEY | 9/2020
DRAWING NOT INCHES [MILLIMETERS] CSI\H/,,%ELETZ R. JONES 9/2020 BALLAST WEIGHT
FOR PRODUCTION USE STACK
DO NOT SCALE DRAWING SCALE: 1:8 WEIGHT: 79 KG SHEET 51 of 63

5 4 3 2 1



4X @ 594

!
[76.20]

]

15.08] THRU ALL
D .938[23.83] X 82°

ITEM NO.
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PAGE NUMBER

QTY.

2

BALLAST PLATE
HANDLES LONG
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DRAWING NOT
FOR PRODUCTION USE

[544.51]
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| THIRD ANGLE PROJECTION

DIMENSIONS:
INCHES [MILLIMETERS]

MATERIAL

HR A36

UNLESS OTHERWISE SPECIFIED:

DRAWN
CHECKED
COMMENTS:

DO NOT SCALE DRAWING

3

NAME
DESIGN/ENGR ~ C. O'BRIEN
W. SPIVEY
R. JONES

DATE
2/2020
9/2020
9/2020

Insurance Institute for Highway Safety
988 Dairy Rd, Ruckersville, VA 22968 (434) 985-4600

BALLAST PLATE BASE

SCALE: 1:8 WEIGHT: 20 KG SHEET 52 of 63

1




ITEM NO. PARTNUMBER  |PAGE NUMBER| QTY.
BALLAST PLATE
2 HANDLES LONG 56 2

2X @ 1.125[28.58] THRU ALL

#

6000 3.000 - L
|

[152.40] [76.20] _ (]|

! -

4719 4+—0O<_

16.719 +—0O

I
oo &
~
N
[6.35]
.250
Y
* i
- [544.51]
[3].75] ] 21.438
1.250
BEVEL TOP EDGE OF PLATE, WELD
PLATE HANDLES TOP AND BOTTOM
UNLESS OTHERWISE SPECIFIED: NAME

| THIRD ANGLE PROJECTION

DRAWING NOT INCHES pweres
FOR PRODUCTION USE

MATERIAL
HR A36

DO NOT SCALE DRAWING

3

DATE Insurance Institute for Highway Safety

DESIGN/ENGR  C.OBREN | 2/2020 ' ggg pairy Rd, Ruckersville, VA 22968 (434) 985-4600

DRAWN W. SPIVEY 9/2020

comens  BALLAST PLATE 20KG

SCALE: 1:8 WEIGHT: 20 KG SHEET 53 of 63

1



ITEM NO. PART NUMBER

PAGE NUMBER| QTY.

9 BALLAST PLATE
HANDLE SHORT

57 2

/—QX @ 1.125[28.58] THRU ALL
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o
o
o
o >| |
16.719 ——0O

[
4719 —

‘oo 3
~
N
[6.35]
.250 1
===
=
[15.88] _ [544.51] _
625 21.438
BEVEL TOP EDGE OF PLATE, WELD
PLATE HANDLES TOP AND BOTTOM
A 4 ko NG ROKCTON | UNLESS OTHERWISE SPECIFIED: NAME DATE Insurance Institute for Highway Safety
DRAWING NOT DIMEﬁN*FF WAL DEIGN/ENGR| C OBREN iigig 988 Dairy Rd, Ruckersville, VA 22968 (434) 985-4600
INCHES [MILLIMEi'ERS] CHECKED R. JONES 9/2020
FOR PRODUCTION USE COMMENTS: BALLAST PLATE 10.1KG
DO NOT SCALE DRAWING SCALE: 1:8 WEIGHT: 10.1 KG SHEET 54 of 63
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ITEM NO. PART NUMBER PAGE NUMBER| QTY.

BALLAST PLATE
2 HANDLE SHORT 7 2

2X @ 1.125[28.58] THRU ALL T

76.20] _ [‘
[152.40] 3000
6.000 L

4.719——6)\\

16.719 ——0O

21.438

[6.35]
.250
Y
[12.70] _‘r‘
500 - [544.51]
! 21.438
BEVEL TOP EDGE OF PLATE, WELD
PLATE HANDLES TOP AND BOTTOM
A 4 ko NG ROKCTON | UNLESS OTHERWISE SPECIFIED: NAME DATE Insurance Institute for Highway Safety
DRAWING NOT | O CESCNINGR. € OWIN 20 gg paiy R, Rucersil, VA 22968 (634) 985450
FOR PRODUCTION USE commrs T BALLAST PLATE 8.1KG
DO NOT SCALE DRAWING SCALE: 1:8 WEIGHT: 8.1 KG SHEET 55 of 63
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[3.18]

[12.70] e T
2X R.500 125
+ ™\
[25.40] / \
1.000 —
l - #
)
I [3.8]
. [127] _ [25.40] 125
5.000 1.000
A 4 i AvGis OCTON | NLESS OTHERWISE SPECIFIED: NAME DATE Insurance Institute for Highway Safety
@-F e DESIGN/ENGR  C.OBREN | 2/2020 ' 989 pajry Rd, Ruckersville, VA 22968 (434) 985-4600
DR AWING NOT DIMENSIONS: ASTM A36 DRAWN W.SPIVEY  9/2020

INCHES [MILLIMETERS] CHECKED R. JONES 9/2020

FOR PRODUCTION USE COMMENTS BALLAST PLATE
HANDLES LONG

DO NOT SCALE DRAWING SCALE: 1:1  WEIGHT: 0.15 KG SHEET 56 of 63
5 4 3 2 1



[12.70] [3.18]
2X R.500 125

[25?40] /l \ \

1 .0+00 LI 4L

I [3.18]
_ [12.70] | 125
5.000 .500

- [127]
o wcis moCTon | UNLESS OTHERWISE SPECIFIED: NAME  DATE ' Insurance Institute for Highway Safety
A4 @ e DESIGN/ENGR | C.OBRIEN | 2/2020 ' ggg pairy Rd, Ruckersville, VA 22968 (434) 985-4600
DIMENSIONS: ASTM A36 DRAWN W. SPIVEY 9/2020
DRAWIN G N OT INCHES [MILUIMETERS] CHECKED = R.JONES | 9/2020 B A LL AST P L ATE
COMMENTS:
FOR PRODUCTION USE HANDLES SHORT
DO NOT SCALE DRAWING SCALE: 1:1  WEIGHT: 0.11 KG SHEET 57 of 63
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DRAWING NOT
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R0 ANGLE FROJECTION. |UNLESS OTHERWISE SPECIFIED:

@ o @ MATERIAL

INCHES [MILLIMETERS]

DO NOT SCALE DRAWING

NAME  DATE nsurance Institute for Highway Safety

DESIGN/ENGR  C.OBREN | 2/2020 ' ggg pairy Rd, Ruckersville, VA 22968 (434) 985-4600
DRAWN W. SPIVEY 9/2020

o BALLAST WEIGHT
PLATE FRONT

SCALE: 1:12 WEIGHT: 99 KG SHEET 58 of 63
2 1



[751.59]
9.590
[%35.08]
8.940
[509.68]
27.940
25348 29X @ .563[14.29] THRU ALL
22.940
[557 53] @ .422[10.72] THRU ALL
21.
[430.58] 1/2-13 UNC THRU ALL
16.940
[392.11] i 3 —H—=
15.438 I
[381]
15.000 ° 7 ° 9 —H—
[369.89] /
[14.563] . |
277.88 g _ g
10.940 i i
[228.60] ! — H
9.000 o N
[201.61] 1 —F
7.938 [ —H—
[125.48]
4.940 ° o ° ° o ° —H—
[22.30]
878
/ / 1.000
CH,y 0o O To T8 Wwo oo QYo 9o wo oo 0o oo W8 ©.,On
NP2 83 93 X3 3 MR ¥IQ Vg RS XD AG TZ VY ¥3 QN
NG V2 g *2 D6 KNY 092 o0l v =N B9 2L QL T 5 8- ]
& |D'(V) N o o N — QW M — O ON ON MOM — 0 OO0~ <f oSN T oo
NS D D= DA BN BN DO O, 0@ 0 - o
o avGicroCToN - NLESS OTHERWISE SPECIFIED: NAME  DATE nsurance Institute for Highway Safety
A4 {@)-F  MATERIAL DESIGN/ENGR ~ C.OBRIEN | 2/2020

988 Dairy Rd, Ruckersville, VA 22968 (434) 985-4600
ASTM A36 DRAWN W.SPIVEY | 9/2020

DRAWING NOT INCEE:TA':\ISESA':\ISE;ERSI CHECKED' R. JONES 9/2020
FOR PRODUCTION USE commenTs BALLAST PLATE REAR

DO NOT SCALE DRAWING SCALE: 1:16 WEIGHT: 181.5KG SHEET 59 of 63
5 4 3 2 1



PART NUMBER QTY.
4X 1 245/70R-17 TIRE AND WHEEL 4
2| SHOCK UPPER SPACER MOUNT 4
3500# 4" DROP 66" HUB-HUB AXLE W/ 10"
12X 12X 3 DISC BRAKES
24139901 SHOCK
4 59080550 550 LBS/IN SPRING FRONT 4
59080450 450 LBS/IN SPRING REAR
5 14" CONTROL ARM 4
6 22" CONTROL ARM 4
7 HBOLT 0.6250-11X3X1.5-N 12
8 HNUT 0.6250-11-D-N 12
SEE SHEET 63 FOR PARTS LISTINGS
4X
A meoawGiersoRcTIoN YNLESS OTHERWISE SPECIFIED: NAME  DATE nsurance Institute for Highway Safety
DRAWING NOT @ marera VA DES[';ECSEGR iIOS:\R/':YN Zigig 988 Dairy Rd, Ruckersville, VA 22968 (434) 985-4600
|chg\:fuls:3;§:msl CHECKED R. JONES 9/2020
FOR PRODUCTION USE ADD-IN PARTS
DO NOT SCALE DRAWING SCALE: 1:48 WEIGHT: N/JA  SHEET 60 of 63
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ITEM NO. PART NUMBER QTY.

] THREE QUARTER X FIVE|
EIGHTHS ROD END

I
P/@ 2 14" TUBE 1

3 0.75-16 LH JAM NUT 1

[l
N

0.75-16 RH JAM NUT | 1

SEE SHEET 63 FOR PARTS LISTINGS

[355.60] [496.57]
14.000 19.550

- [457.20] _
+ 18.000
L [ [ [T
C [39.37] [15.88] 39.37]
@ 1.550 @ 625 @ 1.550
A4 o aveiemoskcTon - NLESS OTHERWISE SPECIFIED: NAME  DATE ' Insurance Institute for Highway Safety
DRAWING NOT D.MEEN;EF A~ DES[')(;N\CEEGR i/ossli';“ zj igig 988 Dairy Rd, Ruckersville, VA 22968 (434) 985-4600
INCHES [MILLIMETERS] CHECKED R. JONES 9/2020 "
DO NOT SCALE DRAWING SCALE: 1:6 WEIGHT: 1.2 KG SHEET 61 of 63
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[39.37]
1.550

DRAWING NOT
FOR PRODUCTION USE

[660.40]

ITEM NO. PART NUMBER QTY.

THREE QUARTER X FIVE
EIGHTHS ROD END

2 22" TUBE 1

3 0.75-16 LH JAM NUT 1

4 0.75-16 RH JAM NUT | 1

SEE SHEET 63 FOR PARTS LISTINGS

26.000

[15.88]
@ .625

RO ANGiE FROIECTON - NLESS OTHERWISE SPECIFIED: NAME
A4 D vaeRar DESIGN/ENGR  C. OBRIEN
N/A DRAWN | W.SPIVEY

DIMENSIONS:

INCHES [MILLIMETERS] CHECKED

COMMENTS:

R. JONES

DO NOT SCALE DRAWING

3

(39.37]
®1.550

DATE Insurance Institute for Highway Safety
22020 988 Dairy Rd, Ruckersville, VA 22968 (434) 985-4600

22" CONTROL ARM

9/2020

SCALE: 1:6 WEIGHT: 1.5 KG SHEET 62 of 63
2 1



IIHS Side Impact Cart with Suspension Purchased Parts List

3,500 Ib. Kodiak Hydraulic Disk 4" Drop

4809 S. Westmoreland Rd, Dallas, Tx

2 Dexter AxI 66in. Hub F -Hub F South t Wheel 214-631-0200 trail rt.
exter Axie Standard Spring Dexter Trailer Axle fn. HubFace ub Face outhwes ee 75237 TSI
2/H-10-DDD Included Kodiak Brake Kit 10" Rotors
Various Radial Tire 245/70R-17
i . . . 17x7, 5x4.5 bolt pattern, 4 in. . . i i
VN2157765 American Racing VN215 Classic Torg Thrust Il 1 Piece backspace Summit Racing P.O. Box 909, Akron, OH 44309-0909 800-230-3030 summitracing.com
20 611-292 Dorman Products Wheel Nut, Dometop 1/2-20, 13/16 Hex, 1.5 in length
Typically available from eBay
vendors, Helix Suspension
> Triangulated 4 Link Rear Su.spensmn Detailed in sheets 28-30, 32 ?teerlng Brakes, Ridetech,
Weld On Bracket Kit Airmaxxx, Speedway Motors,
Summit Racing. Some offer
brackets separately.
Uni | HQ Series Coil Singl 11.5" Ride Height, 3.6" Stroke, . .
4 24139901 Ridetech S E S e Ak WS Ridetech 3505. St. Charles St, Jasper, IN 47546 | 812-481-4787 ridetech.com
Adjustable 1.7" Eye Mount
2 59080550 Ridetech 8" Coilover Spring 2.5" 1D, 550 1b/in rate
2 59080450 Ridetech 8" Coilover Spring 2.5" 1D, 450 Ib/in rate
d tors.
8 91008036 Speedway Forged Rod End 3/4-16 RH Thread Speedway Motors, Inc. 340 Victory Ln, Lincoln, NE 68528 402-323-3200 spee wa\:nmo ors.co
speedwaymotors.co
8 91008037 Speedway Forged Rod End 3/4-16 LH Thread Speedway Motors, Inc. 340 Victory Ln, Lincoln, NE 68528 402-323-3200 @ \r/n
speedwaymotors.co
4 1063414 AFCO Swedged Steel Tube 14" long, 3/4-16 thread, black Speedway Motors, Inc. 340 Victory Ln, Lincoln, NE 68528 402-323-3200 P \r/n
speedwaymotors.co
4 1063422 AFCO Swedged Steel Tube 22" long, 3/4-16 thread, black Speedway Motors, Inc. 340 Victory Ln, Lincoln, NE 68528 402-323-3200 P w \:n
8 Various Jam Nut 3/4-16 RH Thread
8 Various Jam Nut 3/4-16 LH Thread
Coilover Shock Mount Bolt w/ Support|4.5" long, 5/8-18 thread, 5/8 stud . . speedwaymotors.co
4 91636010 Speedway /supp 8, 5/8 / Speedway Motors, Inc. 340 Victory Ln, Lincoln, NE 68528 402-323-3200 | °P Y
Collar diameter m
2 H381272 Dorman Products Frame to Axle Brake Hose w/ Tee
16", 3/8-24 Inv. FI le-
4 10937884 Crown Automotive Axle to Caliper Brake Hose / fer::aleare male Summit Racing P.O. Box 909, Akron, OH 44309-0909 800-230-3030 | summitracing.com
. . 5775 Zarley St. Suite B, New Albany, OH
6 Brake Hose Retaining Clip The Stop Shop 43054 614-557-3442 thestopshop.com
3/16" Copper Nickel Brake Line Kit w, 5775 Zarley St. Suite B, New Albany, OH
1 / PP o / 25 ft The Stop Shop Y Y 614-557-3442 thestopshop.com
Fittings 43054
5775 Zarley St. Suite B, New Albany, OH
1 3/16" Stainless Brake Line Protector 16 ft The Stop Shop v u;3054 w Vi 614-557-3442 thestopshop.com
" R ) 5775 Zarley St. Suite B, New Albany, OH
3/16" Brake Line Clip The Stop Shop 43054 614-557-3442 thestopshop.com
16 Various Hex Bolt 0.625-11X3X1.5-N
4 Various Hex Bolt 0.5-20C2.5X1.25-N
14 Various Hex Bolt 0.375-16 X2X1-N
4 Various Hex Bolt 0.3125-18 X 1X 0.875-N
16 Various Hex Nut 0.625-11-D- N
4 Various Hex Nut 0.5-20-D-N
8 Various Screw 0.75-16 X1.5X 1.5-HX- N
28 Various Flat Washer 0.375
4 Various Flat Washer 0.3125
14 Various Hex Nut 0.375-16-D-N
4 Various Split Washer 0.3125

DESIGN/ENGR
DRAWN
CHECKED

COMMENTS:

NAME

R JONES

DATE

Insurance Institute for Highway Safety

988 Dairy Rd, Ruckersville, VA 22968 (434) 985-4600

VENDOR & SUPPLY

9/2020

LIST
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