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APPENDIX B: RAW DATA

INTRODUCTION

This appendix is devoted to the presentation of the raw data
generated during the last two years (1975, 1976) of the Whole Body
Response Research Program. The raw data generated in the first two
years of the Program was presented in the Second Year Final Report,
no. UM-HSRI-76-3. In addition, some of the early data which was not
reported before, is included in this appendix.

This appendix is organized in 11 data packages. Each of the first
9 packages is devoted to one cadaver (WBR-7 through WBR-15). The
10th package is devoted to Part 572 ATD test series and the
last package contains previously unreported raw data, and is included
here for the sake of completeness.

Each cadaver Raw Data Package is divided into two or more groups
of data sheets: the first group pertains to the description of the
cadaver and the instrumentation as well as the thorax autopsy, while
the remaining group(s) pertain to each test conducted on that cadaver,
each of which contains a detailed set-up diagram and photographs,
the filtered signals and a graphcheck of the test.

In order to help understand the source and meaning of the raw data
given in this appendix, the following is a description of the individual
pages contained herein.

COVER PAGE

Each package begins with a cover page indicating the subject number
and the run identifications of the test conducted. This cover page
is also a "mini" Table of Contents for the package which follows.

For each cadaver, the following raw data is included:

ANTHROPOMETRY

Initially, there were 75 anthropometric measurements being taken
on each cadaver, occupying 4 pages. Later, the number of measurements
was reduced to 67, resulting in 3 pages of measurements.
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FRONTAL AND LATERAL X-RAYS

Once a cadaver is seated in the mock seat simulating the test
position, two series of x-rays are taken to document the skeletal
configuration. These x-rays overlap so that the whole body is covered.
Therefore, the number of frontal x-rays varies from 4 to 8, and the
lateral one from 4 to 6, depending on the coverage obtained for indi-
vidual cadavers. To aid in overlapping, plexiglass rulers with lead
pellets embedded at 1-inch intervals were Taid alongside the body.
Although accurate measurements are best obtained from anthropometric
measurements, these x-rays provide useful information on the seating
and skeletal geometry of the cadaver.

HEAD X-RAYS AND ANALYSIS

The instrumented head was x-rayed twice to obtain stereometric
measurements of anatomical landmarks and triaxial centers. The re-
sulting measurements and transformation matrix are given in the x-ray
analysis sheet.

INSTRUMENTATION

Instrumentation sheets, one for the Honeywell 7600 and one for the
CED tape recorders, are included. These are worksheets which indicate,
by channel, the amplifiers and their gains, the transducers and their
sensitivities, and other pertinent information necessary for complete
documentation of the recorded analog signals.

THORAX AUTOPSY
For each cadaver, a thorax autopsy sheet is included to indicate

the rib fractures. This is not intended to be a complete autopsy
report, but rather an indication of the effects of the shoulder harness
on the thorax.

The next parts of each Raw Data Package contains data sheets for
each test conducted on a given cadaver. Two tests were conducted on
Cadaver WBR-7 and three on WBR-8. Thereafter, only one test was con-
ducted per cadaver. Each test includes the following:

B-2



SETUP DIAGRAM

This is a diagram of the test setup with descriptive instructions
on the various critical positioning and targeting parameters. It in-
cludes the belt's initial lengths and femur targets spacing.

BELTS/ANCHORS

This data sheets contains measurements of belt lengths and orien-
tations, anchor locations and angles, belt slacks and pre-loads.

SETUP PHOTOGRAPHS
These 3 photographs depict the cadaver seated in the final po-

sition, and are taken very shortly before the test is conducted from
the subject's right side, front and Teft side.

DIGITIZED SIGNALS
For each analog tape, a log of the signals which were digitized

is included, and facing it, the digitized signals computer-plotted in

a strip chart format. The calibration factor (units/volt) and the
corner frequency of the digital filter used is also given for each
channel. The computer plots include a scale factor (units per division)
on the left-hand side, along with the channel number and the tape-

file where the numerical values reside. The time scale is given on

the left side (msec per division) as well as points (samples per
division).

GRAPHCHECK

A photographic copy of the graphcheck of each test terminates the
raw data for that test.
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WHOLE BODY RESPONSE

RAW DATA PACKAGE

CONTENTS :

Anthropometry

Frontal X-rays

Lateral X-rays

Head x-rays & Analysis
Instrumentation

Thorax Autopsy

For Each Test:

Setup Diagram
Belts/anchors

Setup photographs
Digitized Signals (7600)
Digitized Signals (CEC)

Graphcheck
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WHOLE BODY RESPONSE: ANTHROPOMETRY

WBR # 7
CADAVER ID: 2281

DATE: September 26, 1975

ANTHROPOMETRIST:

Anthropometric Measurements: (A11 measurements except weight Tisted in cm)

(A ]
.

© ® N o

10.
1.
12.

13.
14,
15.

(A = Anthropometer; Sp. C. = Spreading Calipers; S1. C. = sliding

calipers; T = Tapes)

Weight 77.9 kq.
Stature (A) 178.5
Trochanterion Hgt. (A) Rt. 78.6

Lt. 79.6
Anterior-Superior Iliac Spine Hgt. (A) Rt. 77.0

Lt. 77.5
Iliocristale Hgt. (A) Rt. 67.1

Lt. 66.5
Substernale Hgt. (A) 55.6
Axilla Hgt. (A) ' Rt: 37.8, Lt: 37.9
Suprasternale Hgt. (A) 31.6
iipple Hgt. (A) 46.8
Mastoid Hgt. (A) 15.8
Nuchale Hgt. (A) 16.1
Tragion Hgt. (A) | Rt. 1.1

Lt. 11.8
Menton Hgt. (A) -
Head Breadth (Sp. C.) 16.0
Head Length (Sp. C.) 19.7
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WBR: 7
Page 2.

Cad. I.D.__ 20281

16. Bitragion Diameter (Sp. C.) 15.9
17. Bigonial Diameter (Sp. C.) 1.3
18. Menton Diagonal (Sp. C.) 24.7
19. Mastoid Diagonal (A) 15.6
20. Head Circumference (T) 56.6
21. Mid-Sagittal Arc Length (T) 33.4
22. Coronal Arc Length (T) 33.5
23. Mid-Weck Circumference (T) 39.1
24, Chest Circumference at Axilla (T) 93.1
25. Chest Circumference at Wipple (T) 100.4
26. Chest Circumference at Substernale (T) 105.6
21. Hip Circumference, Iliocristale (T) : 92.2
28. Buttocks Circumerence, Trochanterion (T) 100.5
29. Upper Arm Circumference, Axilla (T) 32.5
30. Upper Arm Circumference, Mid Biceps (T) 30.3
31. Upper Arm Circumference, Humeral Condyles (T) 26.1
32. Maximum Forearm Circumference (T) | 24.4
33. \Wrist Circumference (T) 16.0
34. Upper Tiaigh Circumference (T) 51.9
35. Mid-Thigh Circumference (T) 46.4
36. Lower Thigh Circumference (T) 40.9
37. Maximum Calf Circumference (T) 34.1

20.8

38.. Ankle Circumference (T)
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39.
40.
41.
42.

43.
44,
45.
46.

47.
48.
49.
50.
51.
52,
53.

54.
55.

56.
57.

Biacromial Diameter (A)
Bideltoid Breadth (A)
Chest Breadth at Axilla (A)

Chest Breadth at Mid-Point between Supra-

sternale and Substernale
Chest Breadth at Substernale (A)
Hip Breadth, Iliocristale (A)
Bispinous Diameter (A)

ASIS to Symphysion Distance (A)

Bitrochanteric Diameter (A)
Chest Depth at Suprasternale (A)
Chest Depth at Axilla (A)

Chest Depth at Nipple (A)

Chest Depth at Substernale (A)
Hip Depth, Iliocristale (A)

ASIS Depth (A)

Buttocks Depth, Trochanterion (A)

Trochanterion

Symphysion (Hgt.)

Acromion-Radiale Length
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WBR: 7
Page 3

Cad. I.D.

Rt.
Lt.

Rt.

‘Lt,

Rt.
Lt.

20281

35.9

44.7

28.6

29.9

34.6

33.0

23.6

14.1

12.9

31.8

18.5

21.2

25.6

26.5

20.0

20.0

18.9

20.3

21.2

35.4




58.

59.

60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
.
72.
73.
74.
75.

Ball of Humerus - Radiale Length (A)

Radiale-Stylion Length (A)

- Olecronan-Stylion Length (A)

Femur Length (A)

Tibia Length (A)

Fibula Length (A)

Upper Arm Depth, Mid Biceps (S1.C.)
Humeral Biepicondylar Breadth (S1.C.)
Forearm Depth (S1.C.)

Wrist Depth (S1.%.)

Hand Length (S1.C.)

Hand Breadtii (S1.C.)

Hand Depth (S1.C..

Thigh Breadth, Mid-Thigh (S1.C,)
Calf Depth (S1.C.)

Bimalleolus Breadth (S1. C.)

Foot Length (S].C.)

Foot Breadth (S1.C.)
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WBR: 7
Page 4

Cad. I.D.

20281

32.0

27.2

29.5

46.2

43.1

42.9

10.5

26.5

9.6




WBR-7: FRONTAL X-RAY
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WBR-7: FRONTAL X-RAY
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FRONTAL X-RAY

WBR-7
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WBR-7: FRONTAL X-RAY
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WBR-7: FRONTAL X-RAY
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LATERAL X-RAY

-7:

WBR
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WBR-7:

LATERAL X-RAY

B-18



WBR-7: LATERAL
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LATERAL X-




X-RAY PILM ANALYSIS

AUG 23, 1976

A=0.9550,

P1-
p2-
P3-
Py~

Q1-
Q2-
Q3-

.ACC,

R.EYE:
L.EYE:
R. EAR:
L.EAR:

ACC.
ACC.

es a8 oo

R1,R2,R3 :

P1
P2
P3
PU

<I>
<I>

<K> e

<E1>:
<B2>:
<E3>:

COORDINATES W.R.T.

X
3.989
2,581
1.946

-1.034
N.456

B=0.0155

READINGS OF X-Z PLANE
X Z D
4,73¢C -0.120 7.20
2,9CC -0.540 4,20
2.49C -0.44C 11.20
-1.20C -1.730 6.00

-5.00C
-1.8CC
0.87C

10.70
4.50
9.20

0.870
3,220
5.750
5.3u4C 4,340 3.340
CAMERA
Y Z
-0.497 -0.072
1.620 -0.444
-3.996 =-0.347
0.795 -1.501
-1.601 -0.924

01:
02:
03:
* P
CP:

ANATOMICAL FRAME (WRT CANMERA)

<X>

: 0.80657
s =0.53274
=0.25554

<Y>
0.55906
0.82788
0.03683

<2>
0.19210
-0.17254
0.96573

INSTRUMENT FRAME (WRT CAMERA)

<X>

-0.27978
0.19931
0.93958

<Y>
-0,45930
0.83361
-0.31527

<2>
-0.84307
-0.51514
-0.13340

C

A ook e dk ok ok ko sk ke ok ok ek K ok sk K kR ok koK ok ok ok ok ke K ok ok ik K ok ok ok ok ok

*
*
*
%
*
%
*
*
%*
*
*
*
*
*
*

PQ1=

<E1>:
<E2>:

<E3>:

RUN ID:WBR-7

5.340, PQ2=
CpI= -1,204, CPJ=

-0.64168
0.52834

0.55596

AUG 23, 1976

4,340, PQ3=
C.488, CPK=

INSTRIJMENTATION MATRIX WRT ANATOMICAL
<I>

<I> <K>

-0.08639 =-0,76209
n.67048 =0,52087

-0.73688 -0.38u460

e ok ok ik e o ok ok ok ke sk ok K sk ok K ok K K 3Kk ook ok ok ok ok ook ok ok ok ok ok k ok Xk
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3.340
6.598

*
x
%
*
%
*
*
*
*
*
*
x
L
*
*
*

RON ID: WBR-7

READINGS OF Y-Z PLANE

Y Z D
-0.800 -0.070 21.50
2.500 -0.630 19.80
-6.050 -3.530 19.30
1.100 -2.090 15,30
-5.390 0.850 13.J0
2.810C 4,120 15.50
-3.970 6.940 17.990

OORDINATES W.R.T., CAMERA
X Y z
-3.9u46 -4.061 N.667
-1.593 2.008 2.8390
9.707 -2,690 4.687
-2.463 ~1.626 5.137
-2,918 -0.026 6.061

ORTHOGONALITY CHECK

1.0000 -0.0000 -0.,0700
-0.0000 0.9990 -0,.2220
-0.0000 -0,0000 N.99933

ORTHOGONALITY CHECK

1.0000 -2.0043 -0,0756
-0.0043 1.0930 -0.0768
-0.0056 -0,0068 1.27200

PERTURBATIONS: E1,E2,E3
0.0040 35.0043 02,0047
ORTHOGONALITY CHECK

1.7000 3.27%30 -7,32232)

0.0000 11,0300 -2.237)0

-0.0000 -0.03320 1,270







WBR-7: HEAD X-RAY (Y-Z)
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Bony Thoracic Cage,
anterior aspect



A-925

Spherical photo targets
over accelerometer triax

Position Head in Most Neutral Fore
installations

and Aft Position after all Other

Adjustments completed
White Tines on belt

Belt Targets (Stapled) at 1" spacing

10 Lb preload
",;v' plus 3 inch
slack

Spherical Acromion
Targets

Spherical Thoracic

Accelerometer Targets

Provide open areas on
seatback for side
view of accelerometer
targets

Spherical Pelvic Targets

Elbow to contact seat-
back

Pelvis pressed against
seatback while subject
leaning forward

Torso to be vertical ana
symmetrical with test
fixture

Lower arm parallel to direc-
tion of sled travel

1" Foam seam across thigns
supporting wrists

Feet strapped

\\ down

115°
Knee and Ankle Lateral
Spacing to be 13" center
[+]
30 to center. 10 1b preload

\\ Initial Belt Lengths: R. Lap = 12"
(Center to Center of Ends) L. Lap = 32.5"
‘ Shoulder = 42"

Femur Target Spacing:

Belt Sequence: L. Lap, R. Lap, Shoulder
Right Side = 6 11/16in. (Out from Subject)
Left Side = 6 13/16in, Belt End Orientation: Away, Away, Toward

(Ref. To Subject)

POSITIONING AD TARGETING DIAGRAM

B-27



TEST NO.: A-925

WBR-7 SUBJECT: 20281
BELT ANCHOR ORIENTATIONS
A. SHOULDER BELT
Side View
Top View 3 P
[ ] o
] —
/ True Lenath
4 1/8 in.
B. LAP BELT
Top View
] Side View — True Length
-~ Right = 67/8 in.
2o " ///////)f Left = 4 3/8 in.
s ,/’/ *
‘¢ '/jy
&
i I
| & Right = _ 56 °
Left Side Right Side Left = — 5T°

Sketch indicates positive angle directions

BELT LENGTH DATA

BELT PRE- IMPACT POST-IMPACT BELT STRETCH |POST IMPACT LENGTH
POSITION LENGTH (in.) | LENGTH (in) (in) in.)
11 5/8
Rt. Lap 12 1/4 12 3/8 1/8 /
Lt. Lap 32 1/2 32 5/8 1/8 31 3/4
Shoulder 42 42 1/8 1/8 40 1/2
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RIGHT SIDE VIEW

A-925:
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A-925

FRONT VIEW
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LEFT SIDE VIEW

A-925:
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9EP 13. 1976 / 11128118 RN 10: A-925-1: WBR-7
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10 MS SEP 13. 1976 / 11326151 RN 10s A-925-2: WBR-7
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A925

A-925: GRAPHCHECK SEQUENCE
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A-926

Position Head in Most Neutral Fore
and Aft Position after all Other
Adjustments completed

Spherical photo targets
over accelerometer triax
installations

White Tines on belt

Belt Targets (Stapled) at 1" spacing

10 Lb preload

‘/,;v' plus 3 inch
slack

Spherical Acromion
Targets

Spherical Thoracic

Accelerometer Targets

Provide open areas on
seatback for side
view of accelerometer
targets

Torso to be vertical ana
symmetrical with test
fixture

Lower arm parallel to direc-
tion of sled travel

1" Foam Beam across thigns
orting wrists . .
supp 9 Spherical Pelvic Targets

Elbow to contact seat-
back

Pelvis pressed against
seatback while subject

leaning forward

Feet strapped

\\ down

115°

Knee and Ankle Lateral

Spacing to be 13" center

30° to center.

10 1b preload

\\ Initial Belt Lengths: R. Lap = 12"
(Center to Center of Ends) L. Lap = 32.5"

Shoulder = 42"
Femur Target Spacing:

Belt Sequence: L. Lap, R. Lap, Shoulder
Right Side = 6 11/16in, (Out from Subject)
Left Side =6 13/16in. Belt tnd Orientation: Away, Away, Toward

(Ref. To Subject)

POSITIOWING AiD TARGETING DIAGRAM
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A-926

WBR7 TEST NO.:
SUBJECT: 20281
BELT ANCHOR ORIENTATIONS
A. SHOULDER BELT
Side View
Top View 50 :_=L?]
C ) o Z\’\
R — ,
’ True Length
in.
B. LAP BELT
Top View
] Side View — True Length
_~ Right = 7 3/8
g Left = 41/2
20 4 o A B —
} 55°
Left Side Right Side 550

Sketch indicates positive angle directions

in.
in.

BELT LENGTH DATA

BELT PRE-IMPACT POST- IMPACT BELT STRETCH |POST IMPACT LENGTH
POSITION LENGTH (in.) LENGTH (in) (in) i
1/8 11 1/2
Rt. Lap 12 1/8 12 1/4 /
Lt. Lap 32 1/2 32 5/8 1/8 317/8
Shoulder 42 42 5/8 0 40 3/8

B-38
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RIGHT SIDE VIEW

926:
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LEFT SIDE VIEW

A-926:
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SEP 13. 1978 /7 11120144 RN 10: A-926-1: WBR-7
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.............
E2 -

ANALOGeTO=DIGITAL CONVERSION & DIGITAL FILTERING " RUN IDp Aw926=21 WbKe?
.’-.'.-.-..---.---'.-‘.--.-..-..-.--.----.-..--.--

SSESSsSSsEsssz=ss

PROJECTs WHOLE BODY RESPONSE == HUMAN CADAVER SERIES
ANALOG TAPE; 139(HSRI)  EXPANDED 1611, WAS A/D CONVERTED TO OIGITAL TAPE; GMReUIA DATEs 25-AlG=T6

TEST SIGNALSH 1618 PTS/CH AT 6398,26 HZ, CAL SIGNALSy NOT DIGIYT]ZED,

FILTER FILTER NO,  SAMPLING
FILE CH CONTENT OF CHANNEL UNITS/VOLT UNITS STAGES CUTOFF PTS MERTZ
ewse wm eecsemscesesesamce mesmcvemes memea cemmce cecmee cow eccmemmm=
191 = {3 SLED DECELERATION 20,808 G°*S d4e¢1¢ 1 '80.0 433 e 1599,%6
192 = 23 PELVIS BIAX PeA ACC «35,20 6°8 4e1e12 2850 483 @ 1599,56
193 = 33 PELVIS BIAX IeS ACC =52,20 G°S a¢1412 285,80 483 ¢ 1599,56
194 = 43 THORAX TRIAX Pea ACC : 39,88 6’8 G¢1412 285,09 4®3 & 1599,56
195 ® 53 THORAX TRIAX I«8 ACC 42,908 G’S 4etie12 285,89 4n3 e 1509,56
196 » 61 THORAX TRIAX Rel ACC 190,80 G°S 4e1¢12  285,0 493 & 1599,56
197 @ 71 LAP BELY RIGHT LOAD 1260,.2a LBS as1e12 285,90 483 ¢  1599,56
198 = 8t LAP BELY LEFT LOAD 1900,00 LBS 4¢1412 285,0 4Ry #  1599,56
199 = 93 SHOULDER BELT UPPER LOAD 1000,00 LBS 4¢1+12 285,90 443 ¢  1599,56
200 * 183 SHOULDER BELT LOWER LOAD 1n2@,0p LBS 4ete12 285,09 443 ®  1599,56

11

123

131

141

X I TS L R P Y PR Y Y P L PRI YRR L P TR I DL LA R P DL L DL L L L L L ALl Ll Ll ol el el d ol ol b d il B

FILTERED FILES) 191 = 2a@ DIGITAL TAPE1 GMReCAD DATE: B3«SEP=Te RUN IDp A=926w2; WBRe=7
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A926

A-926: GRAPHCHECK SEQUENCE
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WHOLE BODY RESPONSE

RAW DATA PACKAGE

CONTENTS :

Anthropometry

Frontal X-rays

Lateral X-rays

Head x-rays & Analysis
Instrumentation

Thorax Autopsy

For Each Test:

Setup Diagram
Belts/anchors

Setup photographs
Digitized Signals (7600)
Digitized Signals (CEC)

Graphcheck

B-47

SUBJECT: WBR-8
TEST: A-934
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A-936
PAGE
_49
_53
_57
_63
66
_68
A-934 A-935 2-936
_69 e 89
_10 80 90
71 81 91
_14 84 94
16 86 96
18 88 98
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WBR:

WHOLE BODY RESPONSE: ANTHROPOMETRY

8

CADAVER ID: 20287
DATE: November 14, 1975

ANTHROPQMETRIST:

Anthropometric Measurements: (A11 Measurements except weight in cm)

13.
14,
15.

(A = Anthropometer; Sp. C. = Spreading Calipers; SI1.

calipers; T = Tapes)
Weight
Stature (A)
Trochanterion Hgt. (A)

Anterior-Superior Iliac Spine Hgt. (A)

Iliocristale Hgt. (A)

Substernale Hgt. (A)
Axilla Hgt. (A)
Suprasternale Hgt. (A)
iWipple Hgt. (A)
Mastoid Hgt. (A)
Nuchalae Hgt. (A)
Tragion Hgt. (A)

Menton Hgt. (A)
Head Breadth (Sp. C.)

Head Length (Sp. C.)

B-49

. = sliding
60.1 kq
172.6
Rt. 82.5
Lt. 83.0
Rt. 75.1
Lt. 74.8
Rt. 69.5
Lt. 68.5
53.0
31.4
45.1
Rt: 16.4 Lt: 16.6
Rt. 11.6
Lt. 1.9
21.8




16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29,
30.
31.
32.
33.
34,
3.
36.
37.

38.

WBR: 8

Page 2.
Cad. I.D._ 20287

Bitragion Diameter (Sp. C.) 15.2
Bigonial Diameter (Sp. C.) ° 1.1
Menton Diagonal (Sp. C.) --
Mastoid Diagonal (A) 16.1
Head Circumference (T) --
Mid-Sagittal Arc Length (T) --
Coronal Arc Length (T) --
Mid-ieck Circumference (T) 39.2
Chest Circumference at Axilla (T) 99.3
Chest Circumference at ilipple (T) 98.7
Chest Circumference at Substernale (T) 95.6
Hip Circumference, Iliocristale (T) 88.3
Buttocks Circumference, Trochanterion (T) 97.4
Upper Arm Circumference, Axilla (T) 29.9
Upper Arm Circumference, Mid Biceps (T) 27.2
Upper Arm Circumference, Humeral Condyles (T) 27.4
Maximum Forearm Circumference (T) 26.4
Wrist Circumference (T) 17.1
Upper Thigh Circumference (T) 50.0
Mid-Thigh Circumference (T) 44.4
Lower Thigh Circumference (T) 37.9
Maximum Calf Circumference (T) 31.1

20.4

Ankle Circumference (T)

B-50
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39.
40.
41.
42.

43.
44,
45.
46.

47.
48.
49.
50.
51.
52,
53.

54.
55.

56.
57.

Biacromial Diameter (A)
Bideltoid Breadth (A)
Chest Breadth at Axilla (A)

Chest Breadth at Mid-Point between Supra-

sternale and Substernale

Chest Breadth at Substernale (A)

Hip Breadth, Iliocristale (A)

Bispinous Diameter (A)

ASIS to Symphysion Distance (A)

Bitrochanteric Diameter (A)

Chest Depth at Suprasternale (A)

Chest Depth at Axilla (A)
Chest Depth at Nipple (A)

Chest Depth at Substernale (A)

Hip Depth, Iliocristale (A)
ASIS Depth (A)

Buttocks Depth, Trochanterion (A)

Trochanterion

Symphysion (Hgt.)

Acromion-Radiale Length

B-51

WBR: 8
Page 3

Cad. I.D.

20287

35.8

49.9

31.8

32.7

29.0

23.0

Rt .

14.4

Lt.

14.8

Rt.

.Ltl

19.1

Rt.

Lt.




WBR: 8
Page 4

Cad. I1.D. 20287

58. Ball of Humerus - Radiale Length (A) 31.5
59. Radiale-Stylion Length (A) | 24.8
60. Olecronan-Stylion Length (A) 26.8
61. Femur Length (A) 40.0
62. Tibia Length (A) ’ 37.4
63. Fibula Length (A) 40.4
64. Upper Arm Depth, Mid Biceps (S1.C.) 8.4
65. Humeral Biepicondylar Breadth (S1.C.) 6.3
66. Forearm Depth (S1.C.) 7.0
67. Wrist Depth (S1.C.) 4.7
68. Hand Length (S1.C.) 18.7
69. Hand Breadti ($1.C.) 9.0
70. Hand Depth (S1.C.,. 4.0
71. Thigh Breadth, Mid-Thigh (S1.C,) 13.4
72. Calf Depth (S1.C.) B 9.1
73. Bimalleolus Breadth (S1. C.) 6.3
74. Foot Length (S1.C.) 2500
75. Foot Breadth (S1.C.) 9.5
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WBR-8: FRONTAL




WBR-8:

FRONTAL X-RAY
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WBR-8: FRONTAL X-RAY
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WBR-8: FRONTAL X-RAY
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WBR-8: LATERAL X-RAY
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WBR-8: LATERAL X-
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WBR-8: LATERAL X-RAY
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WBR-8:

LATERAL X-RAY
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LATERAL X-RAY

WBR-8
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WBR-8: LATERAL X-RAY
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B-63

ok ok X o ok ok ok ok ok K Ok Ok XK KoK koK ik oK ok ok K K ok ok Xk k% ok ok % % Kk

X-RAY PILM ANALYSIS ANG 26, 1976 RUN ID: WBR-8
A=0,9550, B=0.0155
READINGS OF X-2 PLANE READINGS JF Y-Z DPLANE
X A D Y Z D
P1- R.EYE: 2.84¢C 1.930 13.25 -2.480 2,350 21,25
p2- L.EYE: 2,220 1.09¢C 10.5¢0 1.950 1.550 20,75
P3~- R.EAR: -0,780 -0.700C 15.75 -5.39¢ -C.730 18.230
Pu° L.EAR: ‘10870 '10“10 9025 20"’90 -1.u80 16.75
Q1- ACC. :  -7.57C 4,030 12,25  -1.500 3,979 11,50
Q2- ACC, : -2.51C 4,650 9.25 2.760 5.410 15.75
03- ACC, : -1.67C 60 300 1"‘0 25 ‘a.060 6. 580 17-00
R1,R2,R3 : 3.63C 3.420 3.730
COORDINATES W,R.T. CAMERA COORDINATES W.,R.T. CAMERA
X Y Z : X Y Z
P1 2,129 -1.552 1.458 Q1: -5.792 -1.165 3.056
P2 : 1.759 1.235 0.923 Q2: -2,037 1.962 3.810
P3 : -0.554 -3.644 -0.512 Q3: -1.226 -2.807 4,588
P4 : -1.518 1.731 -1.087 P: -3.553 -0.324 5.879
C : -1.036 -0,956 -0.800 CP: -2.517 0.632 *6.679
ANATOMICAL FRAME (WRT CAMERA) ORTHOGONALITY CHECK
. <¥> <Y> <%>
<I> 0.81327 ¢.20815 C.54339 1.0000 0.,0000 2.7
<J> : =0.,15238 0.97634 =-0.14592 0.0000 9.9978 -0.02730
<K> : =-0.56109 0.03588 0.82602 0.0 -0.3000 10,9984
INSTRUMENT FRAME (WRT CAMERA) ORTHOGONALITY CHECZK
<> <Y> <2Z>
<E1>: =-0.60507 -0.22731 -0.7630u 1.0000  0,0413 72,0390
<E2>: N.44125 0.66530 -0.60223 ¢.0413 1.0000 02,0420
<E3>: 0.63933 -0.68215 =-0.35486 0.0390 0.0u420 1.0700
ok 2 ok 2k ok ok K e ae ale e ok ode ok i ak 3k ok ok ok ok ok K ok 2k ik ok 3k Ok ok ok ke Xk
* *
* RUN ID:WBR-8 AUG 26, 1976 *
* *x
* pPD1= 3,630, PQ2= 3,420, PQ3= 3,730 *
* CPI= 1,714, CPJ= 0.026, CPK= 6.952 x ‘
* * PERTURBATIONS: E1,E2,E3
* INSTRUMENTATION MATRIX WRT ANATOMICAL * 0,0280 0.03)1 10,0293
* <I> <JI> <K> * ORTHOGONALITY CHECK
* *
® <E1>: -0,96206 =-0.01845 =-0,27221 * 1,0000 0.0070 1.0920
* } *
*# CE2>:  0.18568 0.68674 =-0.70279 % 0.0000 1,3900 -1.91))
* *
® CE3>:  0.19990 -0.72667 -0.65726 % 0.0000 -0.7)20 1,990
* *
|



WBR-8: HEAD X-RAY (X-Z)
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WBR-8:

HEAD X-RAY (Y-Z)
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99-d

INSTRUMENTATION DATA SHEET

TEST NO: A-934 DESCRIPTION WBR-8 Account No: 320316
through: A_936 Whole Body Response Cadaver Test DATE: 11-20-75 BY:J.B.
SUBJECT: Cadaver A-934: Mid-Severity Test TAPE REEI‘# 138
lumber: 20287 A-935: Mid-Severity Test RECORDER: 7600
FACILITY: Impact Sled || A-936: High Severity Test REC. SPEED: 30 I.P.S.
H SET UP DATA ..., TRANSDUCER CALIBRATION OuTPUT o
1 input ampl. # | gain | umbil.#{volrs MFR. S/N voltage| gain value + | units/volt units #
1 | sled Decel. H-1 200 | 26 |/ |Statham |13s87 |'-257,| 1000 / + 20. G 1
2 {Head Q - A H-5 100 1 1o |Endevco |AB 59 [1.16 00| 56.4 G | _ 48.6 G 2
3 |Head Q, - B H-6 100 2 [0 " AB 60 {1.17 100 48.56G6 | _ 41.5 G 3
4 lHead 0 - C H-7 100 3 [0 " AB 79 (1.15 00| 52.5G | - 45.7 G 4
5|Head Q, - C H-8 100 4 |10 " AB 87 [1.16 00| 46.06G6 | - 39.7 G 5
6 [Head Q, - A H-9 100 5 [0 n AB 90 [1.16 00| 49.7 6 | - 42.8 G 6
Head Q, - B H-10 | 100 6 l10 " AC 04 |[1.16 100| 58.3G | - 50.3 G
g [Head Q, - B H-11 | 100 7 o " AC 06 [1.17 00| 5876 |- 49.7 G 3
9 | Head 0Q, - C H-12 | 100 g |10 " AC 14 [I1.16 00| 51.66G6 | - 44.5 G 9
10| Head Qg - A H-13 | 100 9 |10 " AB 57 [[1.16 100 39.56G6 | - 34.1 G 10
11 | Strobe H-3 10 To 1. v 11
12| Velocity H-4 10 VEL 12"/Pulse 1. v 12
13 Dig. Gate 280 ms. 1. vV 13
14 Time Base T8 100 Hz. 1. v 14
et — ———— — —_— e e e ——————————— |
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Bony Thoracic Cage,
anterior aspect

CADAVER 20287



A-934

Spherical photo targets
over accelerometer triax
installations

Position Head in Most Neutral Fore
and Aft Position after all Other
Adjustments completed

' White Tines on belt

Belt Targets (Stapled) at 1" spacing

10 Lb preload

/ plus 3 inch
slacg

Spherical Acromion
Targets

Spherical Thoracic

Accelerometer Target!

Provide open areas on
seatback for side
view of accelerometer
targets

Torso to be vertical ana
symmetrical with test
fixture

Lower arm parallel to direc-
tion of sled travel

1" Foam seam across thigns

supporting wrists Spherical Pelvic Targets

Elbow to contact seat-
back

Pelvis pressed against
seatback while subject
Teaning forward

Feet strapped

\\ down

115°
Knee and Ankle Lateral
Spacing to be 13" center
30 to center. 10 1b preload

\\ Initial Belt Lengths: R. Lap = 12"
(Center to Center of Ends) L. Lap = 32.5"
‘ Shoulder = 42"

Femur Target Spacing:

Belt Sequence: L. Lap, R. Lap, Shoulder
Right Side = 5 1/4 in. (Out from Subject)
Left Side = 51/8 in. Belt End Orientation: Away, Away, Toward

(Ref. To Subject)

POSITIONING AWD TARGETING DIAGRAM
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A-934

TEST NO.:
WBR-8 SUBJECT: 20287
BELT ANCHOR ORIENTATIONS
A. SHOULDER BELT
Side View
Top View NS Y_ 23 °
L | o
i - { ,
’ True Length
79/16  in.
B. LAP BELT
Top View
Side View — True Length
" Right = 4 1/4 in.
Left = in.
420 +2 o / )
.’r
P f
L Right = 52 °
Left Side Right Side Left = ~ 54 °

Sketch indicates positive angle directions

BELT LENGTH DATA

BELT PRE-IMPACT POST-IMPACT BELT STRETCH [POST IMPACT LENGTH

POSITION LENGTH (in.) LENGTH (in) (in) w/ LOAD CELIS (ip.)
Rt. Lap 12 12 0 11 1/8
Lt. Lap 32 1/2 321/2 0 31 3/4
Shoulder 42 42 0 40 1/2
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A-934:

RIGHT SIDE VIEW
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A-934:

FRONT VIEW
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LEFT SIDE VIEW

A-934:
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A-934: GRAPHCHECK SEQUENCE
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Feet strapped

A-935

Spherical photo targets
over accelerometer triax
installations

Position Head in Most Neutral Fore
and Aft Position after all Other
Adjustments completed
White lines on belt

Belt Targets (Stapled) at 1" spacing

10 Lb preload

/plus 3 inch
slack

Spherical Acromion
Targets

Spherical Thoracic

Accelerometer Target:

Provide open areas on
seatback for side
view of accelerometer
targets

Torso to be vertical ana
symmetrical with test
fixture

Lower arm parallel to direc-
tion of sled travel

1" Foam Beam across thigns
suppott1ng Wists Spherical Pelvic Targets
Elbow to contact seat-

back

Pelvis pressed against
seatback while subject
leaning forward

\\ down

115°

Knee and Ankle Lateral
Spacing to be 13" center

to center. 10 Tb preload
N
=<
\\ Initial Belt Lengths: R. Lap = 12"
(Center to Center of Ends) L. Lap = 32.5"
‘ Shoulder = 42"
Femur Target Spacing:
Belt Sequence: L. Lap, R. Lap, Shoulder
Right Side = 5 1/4 in. (Out from Subject)
Left Side = 5 in. Belt End Orientation: Away, Away, Toward

(Ref. To Subject)

POSITIONING AilD TARGETING DIAGRAM

B-79



A-935

TEST NO.:
WBR-8 SUBJECT: 20287
BELT ANCHOR ORIENTATIONS
A. SHOULDER BELT
Side View
Top View 0N y 25 17
I I 20
T ¢ 1V ,
/ True Length
6 13/16  in.
B. LAP BELT
] Side View _— True Length
" Right = 4 in.
: 0 Left = 25/8  in.
7
L !
£ Right = _ 55
Left Side Right Side Left = 57 °

Sketch indicates positive angle directions

BELT LENGTH DATA

BELT PRE-IMPACT POST-IMPACT BELT STRETCH |POST IMPACT LENGTH
POSITION LENGTH (in.) LENGTH (in) (in) in.
11 1/4
Rt. Lap 12 12 0 /
Lt. Lap 32 1/2 32 1/2 0 31 3/4
Shoulder 42 42 0 40 3/8
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RIGHT SIDE VIEW

.
.

A-935
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A-935: FRONT VIEW
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LEFT SIDE VIEW

A-935
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A 935

A-935: GRAPHCHECK SEQUENCE
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A-936

Position Head in Most Neutral Fore
and Aft Position after all Otner
Adjustments completed

Spherical photo targets
over accelerometer triax
installations

White 1ines on belt

Belt Targets (Stapled) at 1" spacing

10 Lb preload
/ plus 3 inch
slack

Spherical Acromion
Targets

Spherical Thoracic

Accelerometer Target

Provide open areas on
seatback for side
view of accelerometer
targets

Spherical Pelvic Targets

Elbow to contact seat-
back

Pelvis pressed against
seatback while subject
leaning forward

Torso to be vertical ana
symmetrical with test
fixture

Lower arm parallel to direc-
tion of sled travel

1" Foam seam across thigns
supporting wrists

Feet strapped

\\ down

\

115¢°
Knee and Ankle Lateral
Spacing to be 13" center
Q
30 to center. 10 1b preload

\\ Initial Belt Lengths: R. Lap = 12"
(Center to Center of Ends) L. Lap = 32.5"
‘ Shoulder = 42"

Femur Target Spacing:

Belt Sequence: L. Lap, R. Lap, Shoulder
Right Side = 5 1/4 in. (Out from Subject)
Left Side = 5 1/2 in. Belt End Orientation: Away, Away, Toward

(Ref. To Subject)

POSITIONING AilD TARGETING DIAGRAM
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A-936

TEST NO.:
SUBJECT:
\BR-8 20287
BELT ANCHOR ORIENTATIONS
A. SHOULDER BELT
Side View
Top View S0y Y
I ] °
i E— ,
/ True Length
6 1/2  in.
B. LAP BELT
B Side View True Length
" Right = 4 1/2__in.
Left = in.
OO 0 [} P
— ¢
L /,A f
L Right = 54 1/20
Left Side Right Side Left = 55 °

Sketch indicates positive angle directions

BELT LENGTH DATA

BELT PRE- IMPACT POST- IMPACT BELT STRETCH |POST IMPACT LENGTH
POSITION LENGTH (in.) LENGTH (in) (in) in.
Rt. Lap 12 12 0 11 1/4
Lt. Lap 32.1/2 32 1/4 -1/4 313/8
Shoulder 42 42 1/4 41 3/4

B-90




A-936: RIGHT SIDE VIEW
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FRONT VIEW

A-936
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A-936: LEFT SIDE VIEW
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ANALOG=TO=DIGITAL CONVERSION & DIGITAL FILTERING RUN INg Am93h=]] wWuR=R
pprpr T e P PP L T L L R DL LR Ll Ll

PROJECT; WHOLE BODY RESPONSE = HUMAN CADAVER SERIES
ANALDG TAPEj) 138(HSRI) EXPANDED {681, WAS A/D CONVERTED TO DIGITAL TAPE; GHReUJA DATES 24=AlLIG~T76

TEST SIGNALSS 1663 PTS/CH AT 64@8,46 HZ, CAL SIGNALST NOT DIGITIZED,

FILTER FILVER NO, SAMPLING
FILE CH CONTENT OF CHANNEL UNJTS/VOLT UNITS STAGES CUTOFF PTS HERTZ
eree oo srcecemsmescmesmes erecsnnmee Susse cmecee weeomee owe  eeceeeee
241 = {1 SLED DECELERATION 2A,08 G’S8 Qele 1 80,0 412 ¢ 1608K.12
242 = 21 AXy1 HEAD AeGi ACC -48,68 G’S as+1+18 ST¥,2 412 e 160u,12
243 = 33 Avy HEAD BeQj ACC «41,5¢ G’S 4ste8 570,2 412 o 1ena, 1R
244 = 43 AZ1 HEAD CeQi ACC e45,78 G°’S 4+1¢18 S70,2 412 & Jeuv, 12
245 « S3 AX2 HEAD CeQ2 ACC e39,78 G’S 4¢3+18  STR,2 412 ® 1609,12
246 = 63 AY2 HMHEAD AeQ@2 ACC =42,80 G’S : 4+1¢18  S70,2 412 ® 1670,12
247 = 73 AZ2 HEAD BeQ2 ACC 50,38 G’S 4v1418  S570.2 412 o tenw,12
248 = B3 AX3 HNEAD BeQ3 ACC ’ «49,78 G°’S 4+1+418 S5780,2 4i2 ® 16an,12
249 = 93 AY3 HEAD CeQ3 ACC “44,50 G*S 4e1+18  S78,2 412 ¢ 1699,12
250 » 143 AZ3 HEAD AeR3 ACC ‘ 34,184 G°S 4e1¢18  S70,2 412 ® 1620,12

11

121

133

141

--p.'-...--..-..--...-...-.—.-Q-.....-.-.-..-..--ﬂ.-.-C-.-.---.---._---.---..‘-----.--.---------.---..

FILYERED FILEST 241 = 259 DIGITAL TAPES GMR=CAD DATES OT7=SEP=T76 RUN ID§ A=936~13 “BR=8
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WHOLE BODY RESPONSE

RAW DATA PACKAGE

CONTENTS :

Anthropometry
Frontal-X—rays

Lateral X—rays

Head x-rays & Analysis
Instrumentation

Thorax Autopsy

For Each Test:

Setup Diagram
Belts/anchors

Setup photographs
Digitized Signals (7600)
Digitized Signals (CEC)

Graphcheck
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WHOLE BODY RESPONSE: ANTHROPOMETRY

WBR #: 9
CADAVER ID: 20336

DATE: December 15, 1975
ANTHROPOMETRIST:

Anthropometric Measurements: (A11 measurements except weight listed in cm)

© o © N

10.
11.

12.

13.
14,
15.

(A = Anthropometer; Sp. C. = Spreading Calipers; S1. C. = sliding

calipers; T = Tapes)

Meight 62.3 kg.
Stature (A) 172.7
Trochanterion Hgt. (A) Rt. 85.0
Lt. 84.5
Anterior-Superior Iliac Spine Hgt. (A) Rt. 78.2
Lt. 78.4
Iliocristale Hgt. (A) Rt. 71.1
Lt. 70.9
Substernale Hgt. (A) 30.8
Axilla Hgt. (A) 40.9
Suprasternale Hgt. (A) 50.9
ifipple Hgt. (A) --
Mastoid Hgt. (A) 14.8
Nuchale Hgt. (A) 12.9
Tragion Hgt. (A) Rt. 11.8
Lt. 12.3
Menton Hgt. (A) - —
Head Breadth (Sp. C.) 14.5
Head Length (Sp. C.) 18.6
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16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29,
30.
31,
32.
33.
34,
35.
36.
37.

38.

WBR: 9

Page 2.
Cad. I.D. 20336
Bitragion Diameter (Sp. C.) 14.6
Bigonial Diameter (Sp. C.) 10.7
Menton Diagonal (Sp. C.) --
Mastoid Diagonal (A) 16.5
Head Circumference (T) 56.4
Mid-Sagittal Arc Length (T) 31.7
Coronal Arc Length (T) 33.6
Mid-Weck Circumference (T) 34.8
Chest Circumference at Axilla (T) --
Chest Circumference at Wipple (T) 87.4
Chest Circumference at Substernale (T) --
Hip Circumference, Iliocristale (T) 82.8
Buttocks Circumference, Trochanterion (T) 83.9 -
Upper Arm Circumference, Axilla (T) 24.8
Upper Arm Circumference, Mid Biceps (T) 21.9
Upper Arm Circumference, Humeral Condyles (T) 21.8
Maximum Forearm Circumference (T) 21.5
Wrist Circumference (T) 15.4
Upper Taigh Circumference (T) 44.0
Mid-Thigh Circumference (T) 38.5
Lower Thigh Circumference (T) 32.2
Maximum Calf Circumference (T) 27.9
18.4

Ankle Circumference (T)
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58.

59.

60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
n.
72.
73.
74.
75.

Ball of Humerus - Radiale Length (A)

Radiale-Stylion Length (A)

Olecronan-Stylion Length (A)

Femur Length (A)
Tibia Length (A)
Fibula Length (A)

Upper Arm Depth, Mid Biceps (S1.C.)
Humeral Biepicondylar Breadth (S1.C.)

Forearm Depth (S1.C.)
Wrist Depth (S1.C.)
Hand Length (S1.C.)
Hand Breadtii (SI;C.)

Hand Depth (S1.C.)}.

Thigh Breadth, Mid-Thigh (S1.C,)

Calf Depth (S1.C.)

Bimalleolus Breadth (S1. C.)

Foot Length (S1.C.)
Foot Breadth (S1.C.)

B-103

WBR: 9
Page 4

Cad. I.D.

20336

3.5

25.0

26.1

42.1

36.4

37.7

7.9

6.5

6.7

3.7 .

18.3

8.2

2.2

10.7

9.6

6.5

21.8

9.0




- 39.
40.
4.
42.

43.
4.
45,
46.

47.
48.
49.
50.
51.
52.
53.

54.
55.

56.
57.

WBR: 9

Page 3
Cad. I.D. 20336
Biacromial Diameter (A) 34.2
Bideltoid Breadth (A) 42.3
Chest Breadth at Axilla (A) --
Chest Breadth at Mid-Point between Supra-
sternale and Substernale 29.3
Chest Breadth at Substernale (A) --
Hip Breadth, Iliocristale (A) 29.1
Bispinous Diameter (A) 25.0
ASIS to Symphysion Distance (A) Rt. 15.8
Lt. 16.2
Bitrochanteric Diameter (A) 29.3
Chest Depth at Suprasternale (A) 16.2
Chest Depth at Axilla (A)
Chest Depth at Nipple (A) 20.2
Chest Depth at Substernale (A) 22.5
Hip Depth, Iliocristale (A) 23.0
ASIS Depth (A) Rt. 16.6
Lt. 15.9
Buttocks Depth, Trochanterion (A) 19.5
Trochanterion Rt. -
Lt. -
Symphysion (Hgt.) --
33.8

Acromion-Radiale Length
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WBR-9: FRONTAL X-RAY
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WBR-9: FRONTAL X-RAY
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LATERAL X-RAY

WBR-9
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LATERAL X

WBR-9
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WBR-9: LATERAL X-RAY
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WBR-9: LATERAL X-RAY
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X-RAY FILM ANALYSIS AUG 23, 1976 RUN ID: WBR-9

A=0,9550, B=0.0155

READINGS OF X-Z PLANE READINGS OF Y-Z PLANE
X Z D Y 2 D
P1- R.EYE: 0.68C 3.840 13.50 0.710 3.870 16.25
P2- L.EYE: -0.470 2.100 11.25 3.720 2,090 14,75
P4~ L.EAR: -0.900 -2.400 11.50 2.960 =2.750 14.50
Q1- ACC. : -3.730 -5.390 17.00 -3.750 -5.290 13.00
Q2- ACC, : -6,21C 1.17¢ . 12,50 1.380 0.752 9.50
03- ACC, : -2.,330C 3.990 17.50 . =8,640 3.410 14.00
R1,R2,R3 : 5.138 4,229 4,301
COORDINATES W.R.T. CAMERA COORDINATES W.R.T. CAMERA
X Y 2 X Y A
P1 : 0.507 0.499 2,792 01: =2.579 -2.826 -3.857
P2 : -0.,367 2,702 1.579 Q2: -4,727 1.115 N.748
P3 : 1.152 -1.673 0.410 Q3: -1.593 -3.424 2,622
P4 : -0.699 2,162 -1.936 P: -5.369 -2.966 N.469
C : 0.227 0,244 -0.763 cp: -5.595 -3.21) 1.232
ANATOMICAL FRAME (WRT CAMERA) ORTHOGONALITY CHECK
<X> <Y> <2> :
<I> : =-0.07406 0.47622 0.87620 1.0000 -0.0000 0.0
<J> @ -0,35453 0.80806 =-0.46915 -0.0000 10,9988 10,2700
<K> :¢ =-0.,93172 =-0.34549 0.10902 0.0 0.0000 0,999y
INSTRUMENT FRAME (WRT CAMERA) ORTHOGONALITY CHECK
<X> <I> <Z>
<E1>: 0.54176 0.02722 =-0.84009 1.0000 0.0540 0.£512
<E2>: 0.15490 0.98562 0.06750 0.0540 1,0000 10,0637
<E3>: N.86383 ~-C,10492 0.49274 0.0512 0.0637 1.20)0
3 ok ok Ak ok ok a a ok ak ok ok ke e ok ok ok ok ok ok ok ok o ok ke ok K ok ok ok ok ok ok K ok K
*x x*
* RUN ID:WBR-9 AUG 23, 1976 *
* ) x*
* pp1= 5,138, PQ2= 4,229, PQ3= 4,301 =
* CPI= -0,035, CPJ= -1.188, CPK= 6,457 *
* * PERTURBATIONS: E1,E82,E3
* INSTRUMENTATION MATRIX WRT ANATOMICAL * 0.0367 02.0417 10,0409
* <I> <3> <K> * ORTHOGONALITY CHECK
* *
* <E1>: -0.78595 0.,22143 =-0,57728 =* 1,0000 0.02)0 -0,21)0
* x*
* <E2>: 0.52831 0,72555 =0,44098 * 0,0000 11,0320 0N,0)30
* x
* <E3>: 0.32120 =-0.65157 =-0.68723 =* =0.00CH 0,0220 1.07))
* *
ok e K ok xk ko o ok 3k ok ok o e s ke ok Kk ok o ok a2k ok ok ok koK K ok ok K ok sk ok ok K
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WBR-9: HEAD X-RAY (X-Z)
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WBR-9: HEAD
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Bony Thoracic Cage,
anterior aspect



A-938

Spherical photo targets
over accelerometer triax
installations

Position Head in Most Neutral Fore
and Aft Position after all Other

Adjustments completed
White Tines on belt

Belt Targets (Stapled) at 1" spacing

10 Lb preload

/p]us 3 inch
slack

Spherical Acromion
Targets

Spherical Thoracic

Accelerometer Targets

Provide open areas on
seatback for side
view of accelerometer
targets

Torso to be vertical ana
symmetrical with test
fixture

Lower arm parallel to direc-
tion of sled travel

1" Foam Beam across thigns
supporting wrists Spherical Pelvic Targets
Elbow to contact seat-
back

Pelvis pressed against
seatback while subject
lTeaning forward

reet strapped

\\ down

115°

Knee and Ankle Lateral
Spacing to be 13" center

30 to center. 10 1b preload
\
45°<:::;
\ Initial Belt Lengths: R. Lap = 12"
(Center to Center of Ends) L. Lap = 32.5"
' Shoulder = 42"
Femur Target Spacing:
Belt Sequence: L. Lap, R. Lap, Shoulder
Right Side = 5 1/8 in, (Out from Subject)
Left Side = 5 in. Belt End Orientation: Away, Away, Toward

(Ref. To Subject)

POSITIONING AiD TARGETING DIAGRAM
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A-938

TEST NO.:
WBR-9 SUBJECT: 20336
BELT ANCHOR ORIENTATIONS
A. SHOULDER BELT
Side View
Top View S0y Y25 /7
L J 0
L
/ True Length
6 3/8 in.
B. LAP BELT
Top View
] Side View True Length
~ " Right = _47/8 in.
g Left = 2 in.
-] ° 0 ° e
- . ht = 54 o
Left Side Right Side t = 54 °

Sketch indicates positive angle directions

BELT LENGTH DATA

POST IMPACT LENGTH

BELT PRE- IMPACT POST- IMPACT BELT STRETCH
POSITION LENGTH (in.) LENGTH (in) (in) w/ LOAD CELLS (in.)
Rt. Lap 12 12 1/4 1/4 11 3/8
Lt. Lap 32 1/2 32 1/2 0 317/8
Shoulder 42 42 1/4 1/4 40 5/8
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RIGHT SIDE VIEW

A-938
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FRONT VIEW

-938:

A
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LEFT SIDE VIEW

.
.

A-938
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8¢T-4

PROJECT; WHOLE BODY RESPONSE

ANALOG TAPEg 138(HSRI)

ANALOG=TO=DIGITAL CONVERSION &

YR PR YL PR DS LT R R R R R L L LA B LA ol

DIGITAL FILTERING

ww HUMAN CADAVER SERIES

EXPANDED 1613,

TEST SIGNALS: 1689 PTS/CH AT

FILE

weew
261
262
263
264
265
266
267
268
269

270

CH

11
21
3t
41
St
61
71
as
9
181
111
121
131

143

CONTENT OF CHANNEL

SLED
AX1
Avi
AZy
AX2
Ay2
AZ2
AX3
AY3
AZ3

DECELERATION

HEAD
HEAD
HEAD
HEAD
HEAD
HEAD
HEAD
HEAD

HEAD
-

AeQ]
BeQy
CeQ1}
ceQ2
AeQ2
BeQ2
BeG3
CeQ3

AeQ3

ACC
ACC
ACC
ACC
ACC
ACC
ACC
ACC
ACC

6399,68 HZ,

WAS A/D CONVERTED 10 DIGITAL TAPE; GMR=ijfA

CAL SIGNALS: NOT DIGITIZED,

UNITS/VOLTY

L LY TN P
29,08
-48,6@
41,80
39,80
=4a,00
~42,50
50,78
=54{,00
44,50

34,10

UNITS

ceeme
G’s
6*s

‘G*s
G*s
6*S
G*s
G’s
G*s
6’s

G’S

FILTER
STAGES
4eie 1
delell
4eiele
del1418

Ge1ey8

441418

Geye18
4+41+18
4+1+18

4+1+18

RUN 1Dg

FILTER
CUTCFF

—mmmm-

80,0
ST#ed
STe, 1
57¢.1
STt
S7@,.1
570,14
570.1
570.1

570,1

ES=SEZII=I=RIs===sS

A«938=13

WHReQ

ES=S3ZIITSIS====T

DATER 24~=AilLw76

NO,
PTS
398
398
398
398
398
398
398
398
398

398

SAMPLTNG
HERTZ

1599,92
1599,92
1999,92
1599,92
1599,92
1599,92
1599,92
1599.92
1599,92

1599,92

I T L L T R Y e R P R PR P L R LR LY R R L L Dl L L Ll L LY Sl bl bl ol ol o ettt ol Eh il

RUN ID3 Am938wlg wnR=Q

FILTERED FILESI 261 = 270

DIGITAL TAPEJ GMA=CAD

DATEs @7=SEP~76



SEP 13, 1976 / 111322 AN 10: R-938-1: WBR-9
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20 PTS
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A 938

A-938: GRAPHCHECK SEQUENCE
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ANTHROPOMETRIC MEASUREMENTS

Cadaver No. 20372 WBR 10

List df Measurements (A1l measurements except weight listed in cm)

1. Weight 62.8 kg
2. Stature 174.4
3. Trochanterion Hgt. Rt., 86.9 Lt, 87.1
4. Symphysion Hgt. 86.7
5. Anterior Superior Iliac Spine Hgt. Rt. 78.1
Lt. 78.1
6. Iliocristale Hgt. Rt. 71.6
Lt. 70.3
7. Substernale Hgt. 47.6
8. Mid-Chest Hgt. 39.4
9. Suprasternale Hgt. 31.1
10. Acromion Hgt. Rt. 25.2
Lt. 22.5
11. Menton Hgt. 20.0
12. Mastoid Hgt. Rt. o
Lt. o
13. Tragion Hgt. Rt. -
Lt. --
14. Tragion Depth Rt. --
| Lt. --
15. Suprasternale Depth 19.3
16. Mid-Chest Depth 20.7
17. Substernale Depth 21.2
18. Anterior Superior Iliac Spine Depth Rt. 15.8
Lt. 17.6

B-135




19.
20.

21.

22.
23.
24,
25.
26.
27.
28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

Symphysion Depth

Trochanterion Depth

Suprasternale-Acromion Distance

Biacromial Breadth

Bideltoid Breadth

Mid-Chest Breadth

Chest Breadth at Substernale
Hip Breadth at Iliocristale
Bispinous Diameter

ASIS to Symphysion Distance

Bitrochanteric Breadth
Acromion-Radiale Length

Ball of Humerus-Radiale Length
Radiale-Stylion Length

Hand Length

Hand Breadth

Hand Depth

Wrist Breadth

Forearm Depth

Upper Arm Depth

Trochanterion-Fibulare Length

Fibulare-Lateral Malleolus Length

Tibiale-Sphyrion Length
Tibiale-Heel of Foot Length

B-136

Rt.
Lt.
Rt.
Lt.

Rt.
Lt.

WBR: 10

41.4

39.5

36.7

44.8




43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

Foot Length

Foot Breadth

Minimum Ankle Breadth

Calf Depth

Upper Thigh Breadth

Head Breadth

Head Length

Bitragion Breadth

Bigonial Breadth

Menton Diagonal Length
Mastoid-Crinion Length

Head Circumference

Mid-Sagittal Arc Length
Bitragion-Coronal Arc Length
Mid-Neck Circumference

Chest Circumference at Mid-Chest
Chest Circumference at Substernale
Hip Circumference at Iliocristale
Buttocks Circumference at Trochanterion
Upper Arm Circumference (Mid-Biceps)
Maximum Forearm Circumference
Minimum Wrist Circumference

Upper Thigh Circumference

Maximum Calf Circumference

Minimum Ankle Circumference

B-137
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25.1

9.0

5.4

9.8

16.1

14.8

12.1

39.0

97.1

91.8

81.5

97.2

28.8

27.1

17.6

49.1

30.9

19.8
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WBR-10: FRONTAL X-RAY
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WBR-10: FRONTAL X-RAY
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WBR-10: FRONTAL X-RAY




WBR-10: FRONTAL X-RAY
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WBR-10: FRONTAL X-RAY
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WBR-10: FRONTAL X-RAY
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WBR-10: FRONTAL X-RAY
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WBR-10:

LATERAL X-RAY
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WBR-10: LATERAL X-RAY
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X-RAY FILM ANALYSIS AUG 23, 1976

- M DGR M W W e D AR S W am W W

A=0.9550, B=0.0155

READINGS OF X-Z PLANE

X Z D
P1- R.EYE: 1.45C -0.130 12,25
P2- L.EYE: 2.91C 0,200 9.25
P3- R.EAR: -1.85C -3.710 11.75
P4~ L.EAR: 1.42C -2.900 6. 50

RUN ID: WBR-10

READINGS OF Y-Z PLANE

Z D

=3.11" -0.130 16.00
0.64n 0.360 17.53
-2.460 -3.879 12,30
4,150 -3.350 17.20

Q1" ACC. . -5063C '3.”“0 6.00 3.66(\ "3.210 19030
Q2~ ACC. : -¢.53C 1.810 . 6.25 4.510 2.270 15.50
03- ACC. : -4.,40C 1.290 11.25 -1.830 1.240 12.50
R1,R2,R3 : 4,897 3.839 4,320
COORDINATES W.R.T. CAMERA COORDINATES W.R.,T. CAMERA
X Y Z Y Z
P1 : 1.1C9 -2.199 -n.C96 Q1: -4,853 3.728 -2.594

P2
P3 : -1.430 -1.892 =-2.922 Q3:

2.362 0.u38 0,204 Q2:

P4 : 1.213 2.870 -2.397 P:
c: -0.108 0.489 -2.659 cp:
ANATOMICAL FRAME (WRT CAMERA)
<X> <Y> <Z>
<I> : 3.53191 -0.3595¢C 0.7667¢C
<JI> : 0.45496 C.88442 €.09927
<K> : =-0.71387 0.29619 0.63414

INSTRUMENT FRAME (WRT CAMERA)
<X> <Y> <Z>

<E1>: -0.15Cu46 0.21832 -0.96421
<E2>: 0.97460  0.15476 -0.16188
<E3>: 0.15541 -0.94799 =-0.27779
4 o o o KK ook ok K ok K ok ok Kk ok Kok R R Ok ok ok ok ok kK K K

RUN ID:WBR-10C AUG 23, 1976

PQ1= 4,897, PQ2= 3.839, PQ3= 4.320

INSTRUMENTATION MATRIX WRT ANATOMICAL
<I> <JI> <K>

<E1>: -0.9%9974 0.03164 -C,41397
<E2>: €.3529C 0.58416 =C.73090C

CE3>: 0.21870 =0.81102 =0.54260

LR I N R R I R K R

*
*
*
*
*
*
*
%
*
*
*
*
*
*
*
*

o 3k ok ok o ok 3k ok ok ok 3 ok ok e ok o ok ek ok sk ko ko ak sk dk ok ok ok ok ok sk ak ko xk
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-0.455 3.224 1.588
-3.435 =1.45) 0.995
-4.106 2.644 2.194
-3.997 2,155 4,854

ORTHOGONALITY CHECZK

1.0000 0.9 c.n030
0.0 9.993) -2.7730
c.0nnn -9,0000 ",9995

ORTHOGONALITY CHECK

1.9000 902.0432 0,0375
0.0u32 1.,0330 0,0u497
0.0375 0.0497 1.0130

PERTURBATIONS: E1,E2,E3
J.n282 95,0330 10,0313

ORTHOGONALITY CHECK

1.00M0  D.C n,0220
.0 1.0200 0.0
¢.c020 0.0 1.0720



WBR-10: HEAD X-RAY (X-Z)
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WBR-10: HEAD X-RAY (Y-Z)
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INSTRUMENTATION DATA SHEET

TEST NO: 76B001

through:

DESCRIPTION 5p_10

Whole Body Response Cadaver Test

Account No: 320316

DATE: 2-13-76

BY: J.B.

SUBJECT: Cadaver

76B001: High Severity Test

TAPE REEL# 138

number: 20372

RECORDER: 7600

FACILITY: [mpact Sled

REC. SPEED: 30 I.P.S.

cH ' SET UP DATA . exci JRANSDUCER CAUBRK”ON_ OUTPUT cH
input ampl. ¥ | gain | umbil.#]volts MFR. S/N voltage| gain value + | units/volt units || #
1 |Sled Decel. H-1 200 26 / | Statham | 13587 lélifé 1000 / 20. G
2 |Head Q; - A H-5 100 5 10 | Endevco | AB 59 ||1.17 100 | 56.4 G - 48.2 G 9
3 jHead Q, - B H-6 100 6 10 " AB 60 ||1.17 100 | 48.5G | - 41.5 G 3
4 {Head Q; - C H-7 100 7 10 " AB 87 |1.15 100 | 46.06G | - 40.0 G 4
5 f{Head Q, - C H-8 100 8 10 " AB 90 |1.15 100 | 49.7 G - 43.2 G 5
g [Head Q, - A H-9 100 9 10 L AC 04 |[1.17 100 | 58.3G | - 49.8 G 6
7 |Head Q, - B H-10 | 100 | 10 10 " AC 06 41.15 100 | 58.1 G - 50.5 G 7
8 |Head Qy - C H-11 | 100 1 10 " AC 14 |[1.18 100 51.6 G - 43.7 G 8
9 |Head Q3 - B H-12 | 100 12 10 " AB 57 [|1.16 100 | 39.56G | - 34.1 G 9
10| Head Q; - A H-13 | 100 13 10 " AB 76 |[1.17 100 | 43.6 G || - 37.3 G 10
11 11
12 | velocity 12%/pulse 1. 12
13| Dig. Gate 280 ms. 1. V 13
14 || Time Base 100 Hz. 1. v 14
=t SI—| Il
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any Thoracic Cage,
anterior aspect



/6B0O0]

Spherical photo targets
over accelerometer triax
installations

Position Head in Most weutral Fore
and Aft Position after all Other
Adjustments completed

White 1ines on belt

Belt Targets (Stapled) at 1" spacing

10 Lb preload

/plus 3 inch

Torso to be vertical ana slack

symmetrical with test

Fixture Spherical Acromion

Targets
Spherical Thoracic
Accelerometer Targets

Provide open areas on
seatback for side

view of accelerometer
targets

Lower arm parallel to direc-
tion of sled travel

1" Foam Beam across thigns
supporting Wrists Spherical Pelvic Targets

Elbow to contact seat-
back

Feet strapped

\ down

Pelvis pressed against
seatback while subject

" A leaning forward
115°
Knee and Ankle Lateral
Spacing to be 13" center
to center. 10 1b preload

30°

\\ , Initial Belt Lengths: R. Lap = 12"
(Center to Center of Ends) L. Lap = 32.5"
Shoulder = 42"
Femur Target Spacing:
Belt Sequence: L. Lap, R. Lap, Shoulder
Right Side = 7 1/2 in,

(Out from Subject)
Left Side

6 3/4 qn.

Belt End Orientation: Away, Away, Toward
(Ref. To Subject)

POSITIONING AilD TARGETING DIAGRAM
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768001

TEST NO.:
WBR-10 SUBJECT: 20372
BELT ANCHOR ORIENTATIONS
A. SHOULDER BELT
Side View
Top View SOy )25
I | 0 /
O N £ ,
/
/ True Length
7 5/8 1in.
B. LAP BELT
Top View
M // \ C [ Side View ~ _—True Length
T ,,/’ Right = g 3/4 in.
(Y] ! Left = 3 7/g in.
+J o f _4 o /
. \y// 7,
< P
— R
| ' ! £ Right = 50°
Left Side Right Side Left = 50°

Sketch indicates positive angle directions

BELT LENGTH DATA

BELT PRE- IMPACT POST-IMPACT | BELT STRETCH |POST IMPACT LENGTH
POSITION LENGTH (in.) | LENGTH (in) (in) (in.)
Rt. Lap 12 12 1/4 1/4 1172
Lt. Lap 32 1/2 32 3/4 178 32
Shoulder 42 42 3/16 3/16 40 7/16
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RIGHT SIDE VIEW

76B001
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76B001-FRONT VIEW

B-158



« (e

LEFT SIDE VIEW

76B001
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SEP 18, 1876 / 11438:58 AN 10s 76B001-1: WBR-10
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76B001: GRAPHCHECK SEQUENCE
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WHOLE BODY RESPONSE

RAW DATA PACKAGE

CONTENTS :

Anthropometry
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Lateral X—rays

Head x-rays & Analysis
Instrumentation

Thorax Autopsy

For Each Test:

Setup Diagram
Belts/anchors

Setup photographs
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Graphcheck
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ANTHROPOMETRIC MEASUREMENTS

Cadaver No. 20418 WBR 11

List of Measurements (A1l measurements except weight listed in cm)

1. Weight 73.9 kg

2. Stature 170.6
3. Trochanterion Hgt. 80.1
4. Symphysion Hgt. 80.4
5. Anterior Superior Iliac Spine Hgt. Rt. 72.1
Lt. —

6. Iliocristale Hgt. Rt. 65.6
Lt. -

7. Substernale Hgt. 51.4
8. Mid-Chest Hgt. 40.9
9. Suprasternale Hgt. 30.7
10. Acromion Hgt. Rt. 22.7
Lt. -

11. Menton Hgt. 20.6
12. Mastoid Hgt. Rt. 15.4
Lt. B

13. Tragion Hgt. Rt. 11.3
Lt. --

14. Tragion Depth Rt. 9.9
| Lt. -

15. Suprasternale Depth 19.1

16. Mid-Chest Depth 21.8

17. Substernale Depth 22.3

18. Anterior Superior Iliac Spine Depth Rt. 16.2
Lt. -
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19,
20.

21.

22.
23.
28,
25.
26.
27.
28.

29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.
4.
42,

WBR: 11

Symphysion Depth

Trochanterion Depth Rt.
Lt.
Suprasternale-Acromion Distance Rt.
Lt.

Biacromial Breadth

Bideltoid Breadth

Mid-Chest Breadth

Chest Breadth at Substernale

Hip Breadth at Iliocristale

Bispinous Diameter

ASIS to Symphysion Distance Rt.
Lt.

Bitrochanteric Breadth

Acromion-Radiale Length

Ball of Humerus-Radiale Length

Radiale-Stylion Length

Hand Length

Hand Breadth

Hand Depth

Wrist Breadth

Forearm Depth

Upper Arm Depth

Trochanterion-Fibulare Length

Fibulare-Lateral Malleolus Length

Tibiale-Sphyrion Length

Tibiale-Heel of Foot Length

B-168

34.5

43.9

32.6

45.9

40.9

39.7

46.9




43.
44,
45.
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

Foot Length

Foot Breadth

Minimum Ankle Breadth

Calf Depth

Upper Thigh Breadth

Head Breadth

Head Length

Bitragion Breadth

Bigonial Breadth

Menton Diagonal Length
Mastoid-Crinion Length

Head Circumference

Mid-Sagittal Arc Length
Bitragion-Coronal Arc Length
Mid-Neck Circumference

Chest Circumference at Mid-Chest
Chest Circumference at Substernale
Hip Circumference at Iliocristale
Buttocks Circumference at Trochanterion
Upper Arm Circumference (Mid-Biceps)
Maximum Forearm Circumference
Minimum Wrist Circumference

Upper Thigh Circumference

Maximum Calf Circumference

Minimum Ankle Circumference

B-169

WBR: 11

24.

14.

15.

20.

15.

11.

25.

16.

57.

34.

33.

40.

98.

94.

90.

96.

27.

23.

17.

50.

35.

21.
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WBR-11: FRONTAL X-RAY




WBR-11: FRONTAL X-RAY
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WBR-11: FRONTAL X-RAY




FRONTAL X-RAY




WBR-T1: FRONTAL X-RAY
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WBR-11: FRONTAL X-RAY
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WBR-11: FRONTAL X-RAY
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WBR-11: LATERAL X-RAY
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WBR-11: LATERAL X-RAY
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WBR-TT:
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LATERAL X-RAY



WBR-11: LATERAL X-RAY
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WBR-11: LATERAL X-







X-RAY FILM ANALYSIS MAY 27, 1976 RON ID: WBR-11

A=0.9550, B=0.0155

READINGS OF X-Z PLANE READINGS OF Y-Z PLANE
X Z D Y Z D
P1- R.EYE: 4.61C 2.830 10.63 -1.060 3.740 20,25
p2- L.EYE: 4,29C 2.300 - 8.13 2.210 3.2719 20.50
P3- R.EAR: 1.430 0.u60 13.75 -3.190 C.650 18. 25
pu- L.EAR: 1.11C -0.400 6.75 3.260 -C.170 17.00
Q1- ACC. : -4.97C -1.230 9.50 -0.140 -0.9990 11.75
Q2- ACC. : -2,200 3,290 6.25 4,250C 4.250 12.75
Q3- ACC. : =2.17¢C 4.690 13,38 -4,640 4,830 14,00
R1,R2,R3 : 3.270C 4.u449 5.058
COORDINATES W.R.T. CAMERA COORDINATES W.R.T, CAMERA
X Y Z X Y Z
P11 3.6u43 -0.680 2,317 01: =-4.015 -0.128 -0.799
P2 : 3.556 1.408 1.995 Q2: -1.888 3.219 2.945
P3 : 1.061 =2.144 0.389 03: ~1.622 -3.424 3.535
‘P4 2 0.9u4 2.254 -0.229 = P: -5.015 J.128 2.306
c : 1.002 0.C55 0.080 Ccp: -6.017 0.072 2.226
ANATOMICAL FRAME (WRT CAMERA) ORTHOSONALITY CHECK
<X> <Y> <2> :
<I> : 0.77717 0.11752 0.61822 1.0000 -0,0000 0.9
<J> ¢ -0.03365 C.98871 -0,14565 -0.,0000 0,99929 -D.,2M)
<K> : =0.62839 0.09239 C.77239 0.0 -0.20000 1,720
INSTRUMENT FRAME (WRT CAMERA) ORTHOGONALITY CHECK
<X> . <Y> <z2>
<E1>: 0.30582 -0,07211 =-0.94935 1.0000 0,0284 0,n2u49
<E2>: 0.70372 0.69575 0.14391 0.0284 1.0000 O0.C184
<E3>: 0.66999 =-0.70152  0,24284 0.7249 0.0134 1,2730

JAR R R KKK RO R KR KR KR R
RUN ID:WBR-11 MAY 27, 1976

* *
* *
* ' . *
* PQ1= 3,270, PQ2= 4,449, PQ3= 5,058 *

* CpI= -3,292, CcPJ= =-0,050, CPK= 5,507 *

* * PERTURBATIONS: E1,E2,E3
* INSTRIMENTATION MATRIX WRT ANATOMICAL * 0.0188 0.0169 0.7154
* <I> <J> <K> * ORTHOGONALITY CHECK
* *
* *
x b
* *
* *
* *
* x
* *

<Ei5: =0.37521 0.05692 -0.92519 1.0000 0.0000 0.0

<E2>: 0.71773 0,64946 =0,25112 2.0000 <2020 -2,27)0

CE3>: 0.58658 =0,75826 FO.ZBQS3 0.0 ~0;0090 1.9220

e ok ok ok ok ok ok ke ok ok oK ok ak Kk ak sk ok 3k ok 3k s e ol o ok ok ok koK ok ok ok ok ok




WBR-11: HEAD X-RAY (X-Z)
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WBR-11: HEAD X-RAY (Y-Z)
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INSTRUMENTATION DATA SHEET

6814

TEST NO: 76B002 DESCRIPTION WBR-11 Account No: 320316
i DATE: 3-31-76 BY: J.B.
through: Whole Body Response Cadaver Test
SUBJECT: Cadaver 76B002: Mid-Severity Test TAPE REELF 139
number: 204]8 RECORDER: CEC J
FACILITY: [nppact Sled REC. SPEED: 30 I.P.S.
o ' SET UP DATA _TRANSDUCER CALIBRATION OUTPUT cH
bia input ampl. # | gain | umbil.# S:f;s MFR. S/N voltage| gain value + units/volt units #
lLll Sled Decel. H-1 200 | 1 ; |Statham 1 30q; .17 | 1000 / + ] 20. ¢ |1
9 | Pelvis p-a H-14 | 100 | 14 10 |Endevco |AC 02 [1.15 100 | 4266 | -| 37.0 6 | 2
3 | Pelvis I-S H-15 | 100 | 15 10 " AC 16 [1.16 100 | 42.86 | * | 36.9 G 3
4 | Thorax P-A H-16 | 100 | 16 10 " Ac 22 [1.16 100 / + | 33.4 G | a
5 | Thorax 1I-s H-17 | 100 | 17 10 " AA 58 |[1.24 100 | 56.26G6 |- | 46.7 G 5
6 | Thorax R-L H-18 | 100 [ 18 f10| v A8l [1.26 | 100 / * ] 39.8 c || 8
7[R, Lap H-19 | 200 | 19 / |GSE 082 2.21 200 | 2209 # |+ | 1000 # 7
8 llLt. Lap H-20 | 200 | 20 / " 083 2.24 200 | 2242 # |+ | 1000 4 8
9 | Up. Shoulder H-21 200 | 21 / ! 084 2.28 200 2277 # + 1000 # 9
10 Lo. Shoulder CEC /| 22 /| 085  |2.26 /| 2285 ¢ |+ | 1000 10
11 11
12 lvetocity 12" /Pulse 1. v 12
13||Dig. Gate 280 ms. 1. v |13
14 || Time Base 100 Hz. 1. v 14
e —— —— #‘




Bony Thoracic Cage,
anterior aspect



76B002

Spherical photo targets
over accelerometer triax
installations

Position Head in Most Neutral Fore
and Aft Position after all Other
Adjustments completed

White Tines on belt

Belt Targets (Stapled) at 1" spacing

10 Lb preload

/p]us 3 inch
slack

Spherical Acromion
Targets

Spherical Thoracic

Accelerometer Targets

Provide open areas on
seatback for side
view of accelerometer
targets

Torso to be vertical ana
symmetrical with test
fixture

Lower arm parallel to direc-
tion of sled travel

1" Foam Beam across thigns
supporting wrists Spherical Pelvic Targets
Elbow to contact seat-
back

Pelvis pressed against
seatback while subject
lTeaning forward

Feet strapped

\\ down

115°

Knee and Ankle Lateral
Spacing to be 13" center

30° to center,

10 1b preload

\ Initial Belt Lengths: R. Lap = 12"
(Center to Center of Ends) L. Lap = 32.5"
Shoulder = 42"
Femur Target Spacing:

Belt Sequence: L. Lap, R. Lap, Shoulder
Right Side = 4 3/4 in. (Out from Subject)
Left Side = 5 in. Belt End Orientation: Away, Away, Toward

(Ref. To Subject)

POSITIONING AD TARGETING DIAGRAM

B-191



TEST NO.: 76B002
WBR-11 SUBJECT:__ 20418
BELT ANCHOR ORIENTATIONS
A. SHOULDER BELT
Side View
1
Top View S0y V2
| ) o [
¥ | —§
, N
/ True Length
53/16 in.
B. LAP BELT
Top View
B // Vo] Side View ~ True Length
I, i Right = 6 3/8 in.
Y | Left = 4 3/4 in.
-1 ]/2 ) i L: -2 o
L Right = 65°
Left Side Right Side Left = 47°

Sketch indicates positive angle directions

BELT LENGTH DATA

BELT PRE- IMPACT POST-IMPACT BELT STRETCH |POST IMPACT LENGTH
POSITION LENGTH (in.) LENGTH (in) (in) w/ LOAD CFLLS (in.)
Rt. Lap 12 12 1/4 1/4 1 1/2
Lt. Lap 32 1/2 32 13/16 5/16 32
Shoulder 42 42 1/16 1/16 40 5/16
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76B002:

RIGHT SIDE VIEW
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76B002: FRONT VIEW
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76B002: LEFT SIDE VIEW
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SEP 13, 1978 / 11:43:18 AN 10: /6B002-1: WBR-11

10 M8

founed,, e e
20 PTS

< 1> 2000k i
< 3 3.5*00-':.' j
< y> s.&oo# ..i
< 5 'I.E’OO# i

< 6> z.eeoo.‘r-E-

<> a.e:ooo:}

<8 s.em#E

-

<9 3.e+oo'1':

who |

[

<10> s.em#

Ll-hl-l-l.

10 MS
] bynlagrbpl e ph el p—pl—pig———————(—————
20 FT8 FILESs303-812, TAPEWGMA-CRD SOU PTS @ 1589 HZ = 245.7 MS
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861-€

B

ANAL OGeTO=DIGITAL CONVERSION & DIGITAL FILTERING Rith IDg Teovi2=23 vhkel]

PROJECTs wHOLE BODY RESPONSE == HUMAN CADAVER SERIES
ANALOG TAPE: 13B(HSRI) EXPANDED 1681y WAS A/D CONVERTED T0 DIGITAL TAPE} GMR=wU1A DATEY 25=AlG=76

TEST SIGNALSt 1588 PTS/CH AT 64M8,48 HZ, CAL SIGNALS® NOT DIGITIZED,

FILTEK FILTER nO, SANPLING
FILE CH COMTENT OF CHANNEL UNITS/VOLT UNITS STAGES CUTOFF PTS HERTZ
vtece ee oremcsmemmssesssce wemcemcen. mmme emmcen mscee= con memcemm=
313 = 11 SLED DECELERATION 2v,80 G°’S 4ete 80,0 394 ®  fenun, 12
314 = 23 PELVIS BIAX Pea acC 37,00 G’S 4et1412 289,11 394 ¢ teun,te
315 « 33 PELVIS BIlAX le8 ACC 36,98 G’S 4e1+12  285,1 394 ¢ te0w,12
316 = 4t THORAX TRIAX PeA ACC 33,40 G°’S Tde1e12 285,14 394 & 1603,12
317 = 51 THNRAX TRIAX 1=§ ACC 45,38 G’8 Ge1eg2 285, 1 394 & tepu,i2
318 = 61 THORAX TRIAX Rel ACC 39,88 G°’S 4+1412  285,1 394 ¢ tena,12
319 = 71 LAP BELT RIGHT LOAD 1080,48 LBS 4v1¢12  285,1 394 & toru,12
3120 = 81 LAP BELT LEFT LOAD 1eee,48 LBS 4+1+12  28S,1 394 o 1buw,12
321 = 91 SHOULDER BELT UPPER LOAD 1g0a,8@ LBS 4+1e12  28S,1 393 ¢ 16724,12
322 = 1P3 SHOULDER BELT LOWER LOAD fuve,a@ LBS 4¢1¢12  285,1 393 6 1600,12
111
121
13
141

LAl dd Al L L A L AL AL L AL L L P I L L Y DL L L L L A Y R L L Y R P Y P P P R L P R L P LR R R R PR S R R L TN )

FILTERED FILESt 313 e 322 DIGITAL TAPE} GMR=CAD DATEL #7=SEP=76 RUN IDg 76B0Bu2=21 viHk=11



SEP 13, 1976 / 1134125 RUN I0: 76B002-2: WBR-11

10 MS
H W“I: v v . v‘ : epmesdangeed
20 PTS
l 1
< 1> 2.
1>2 E"’OOT
i
< 2> 2.
2> 2 E*OOTF _;
i
< 3> 2.
3>2 E+00TE i
1
< y»>» 2.
U>2 E+OOT{ .3
1
< 5> 2.
5>2 E+00T j
i
< pb> 2.
6> 2 E“’OOT -3
4
< /> 1.
7> 1 E+02TE i
4
< 8> 5.
8>5 E"’OITE i
i
< 9> 7.
9> 7 E*OlTE i
4
<10> 8.
10> 8 E*OIT i
&1"8 rrl'l’l'Lt ‘II'A'A :4TL'ATA ; 1'1'1'1 : ,L"'A'A : " l";q
20 PTS FILES:313-822, TAPE:GMR-CAD 33U PTS © 1600 HZ = 245.8 MS
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76B002

GRAPHCHECK SEQUENCE

76B002
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WHOLE BODY RESPONSE

RAW DATA PACKAGE

CONTENTS :

Anthropometry

Frontal X-rays

Lateral X-rays

Head x-rays & Analysis
Instrumentation

Thorax Autopsy

For Each Test:

Setup Diagram
Belts/anchors

Setup photographs
Digitized Signals (7600)
Digitized Signals (CEC)

Graphcheck

B-201

PAGE

203
207
213
219
222
224

76B003

SUBJECT:

TEST:

WBR-12

76B003

225

226

227

—

230

.

232

234

——
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ANTHROPOMETRIC MEASUREMENTS

Cadaver No. 20447 WBR 12

List of Measurements (A1l measurements except weight listed in cm)

1. Weight 61.9 kg
2. Stature 168.3
3. Trochanterion Hgt. -
4. Symphysion Hgt. 83.6
5. Anterior Superior Iliac Spine Hgt. Rt. --
Lt. --
6. Iliocristale Hgt. Rt. --
Lt. ==
7. Substernale Hgt. 49.4
8. Mid-Chest Hgt. 39.2
9. Suprasternale Hgt. 31.3
10. Acromion Hgt. Rt. 24.8
Lt. "
11. Menton Hgt. 22.6
12. Mastoid Hgt. Rt. -
Lt. --
13. Tragion Hgt. Rt. --
Lt. --
14. Tragion Depth Rt. --
Lt. --
15. Suprasternale Depth 16.3
16. Mid-Chest Depth 19.4
17. Substernale Depth 21.0
18. Anterior Superior Iliac Spine Depth Rt. --
Lt. --

B~203




WBR: 12

19. Symphysion Depth 16.8
20. Trochanterion Depth Rt. 7.7
Lt. --
21. Suprasternale-Acromion Distance Rt. 16.6
Lt. --
22. Biacromial Breadth 29.0

23. Bideltoid Breadth --

24. Mid-Chest Breadth 28.1

25. Chest Breadth at Substernale 29.1

26. Hip Breadth at Iliocristale -

27. Bispinous Diameter

28. ASIS to Symphysion Distance Rt. -

Lt. T

29. Bitrochanteric Breadth --

30. Acromion-Radiale Length --

31. Ball of Humerus-Radiale Length -

32. Radiale-Stylion Length --

33. Hand Length 18.3

34. Hand Breadth --

35. Hand Depth --

36. MWrist Breadth 5.0

37. Forearm Depth --

38. Upper Arm Depth 6.2

39. Trochanterion-Fibulare Length ==

40. Fibulare-Lateral Malleolus Length --

41. Tibiale-Sphyrion Length

42. Tibiale-Heel of Foot Length -




43.
44,
45.
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

Foot Length

Foot Breadth

Minimum Ankle Breadth

Calf Depth

Upper Thigh Breadth

Head Breadth

Head Length

Bitragion Breadth

Bigonial Breadth

Menton Diagonal Length
Mastoid-Crinion Length

Head Circumference

Mid-Sagittal Arc Length
Bitragion-Coronal Arc Length
Mid-Neck Circumference

Chest Circumference at Mid-Chest
Chest Circumference at Substernale
Hip Circumference at Iliocristale
Buttocks Circumference at Trochanterion
Upper Arm Circumference (Mid-Biceps)
Maximum Forearm Circumference
Minimum Wrist Circumference

Upper Thigh Circumference

Maximum Calf Circumference

Minimum Ankle Circumference

B~205
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23.0

15.2

19.6

32.3

88.8

94.0

87.5

24.1

20.7

15.0

29.8

23.4







WBR-12:

FRONTAL X-RAY
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FRONTAL X-RAY

.
.

WBR-12
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FRONTAL X-RAY

WBR-12
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WBR-12: FRONTAL X-RAY




FRONTAL X-RAY
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WBR-12: LATERAL X-RAY
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WBR-12: LATERAL X-RAY
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WBR-12: LATERAL X-RAY
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WBR-12: LATERAL X-RAY
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WBR-12: LATERAL X-RAY




LATERAL X-RAY




X-RAY FILM ANALYSIS MAY 27, 1976
a=0,9559, B=0.0155
READINGS OF X-Z7 PLANE
X 2 D
P1- R.EYE: 3.95C -4,950 10.50
P2- L.EYE: “0110 ‘5.220 7.50
P3- R.EAR: 0.06C -3.770 11.00
Pu- L.EAR: 0.63C -u0720 '4.50
Q1- ACC, : -3.45C 0.230 6.75
Q2- ACC,. : 3.58C -0.500 5.C0
Q3- ACC. : 3.17¢C 0.530 10.75
R1,R2,R3 : 5.285 3.704 4.311
COORDINATES W.R.T. CAMERA
X Y 2
P1 3.129 -1.510 -3.777 Q1:
P2 : 3.u47 C.564 -4,190 Q2:
P3 0.0u47 -2,150 -2,895 Q3:
C : 0.302 0.C14 -3, 451 cp:
ANATOMICAL FRAME (WRT CAMERA)
: <X> <Y> <Z>
<I> :. 0.,97043 -C.17063 =-C.17074
LI> 0.13111 0.96605 =-0.22026
<K> : 0.20257 0.19141 0.96007
INSTRUMENT FRAME (WRT CAMERA)
<X> <Y> <Z>
<E1>: =0.89239 0.038%92 =-0,44958
<E2>: ¢.37187 0.46962 =-0,.80073
<E3>: 0.16724 -0.85361 =-0.49334

RUN ID: WBR-12

READINGS OF Y-Z PLANE

Y Z D
-2.490 -5.939 22.50
0.930 -6.620 22.52
-3.180 -4.1930 18,39
3.260 =5.740 18,50
1.850 0.510 13.50
4.640 -0.2290 21,25
-4,000 0,979 29,75

COORDINATES W.R.T. CAMERA

X Y Z
-2.934 1.382 N.288
3.1 2.923 -2.288
2.499 -2.533 N.516
1.773 1.174 2,659
1.470 1.160 6,110

ORTHOGONALITY CHECK

. 1.0000 0.0000 -0.7930
0.0002 0,9939 -7,923)
-0.0000 -0.2000 0.9994

ORTHOGONALITY CHECK

3 ok ok ok ok ok o ok ok ok ok ok ok ke ok kO ek ke ok kK 3 ok ok KOk o KOk s ok ok

*

* RUN ID:WBR-12 MAY 27, 1976
*

*x PQ1= 5,285, PQ2= 3.704, PQ3= 4,311
* CpI= (.186, CPJ= -0.032, CPK= 6,386
%

* INSTRUMENTATION MATRIX WRT ANATOMICAL
* <I> <I> <K>

*

* <E1)>: -0.81369 f,01743 -0.58104
*

* {E2>: 0.42532 N,69921 =C,57464
*

* (E3>: 9.39625 =0.714717 =0.57635
*

1.0000 0.0464 00,0393
0.0464 1,002C N.0563
0.0393 02,0553 1.0220
*
*
*
*
*
* PERTURBATIONS: E1,R2,E3
* 00,0300 D,0366 N,N345
* ORTHOGONALTITY CHECK
x
x*
* -0,0000 1.0239 -2.77))
*
x* =0,0000 -0,02300 1.0730
*

o ok e e ok ook e ke ke ke ok K ok dk ok ki ok ok ek fe oK KOK X KKk ik sk ko Kk ok K
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WBR-12: HEAD X-RAY (X-Z)
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WBR-12:

HEAD X-RAY (Y-Z)
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gz

INSTRUMENTATION DATA SHEET

TEST NO: 76B003 DESCRIPTION  ypRr-12 Account No: 350316
through: Whole Body Response Cadaver Test DATE: 4-28-76 BY: J.8.
SUBJECT: Cadaver 76B003: Mid Severity Test TAPE REELF 139
number: 20247 RECORDER: ¢ f (.
FACILITY: Impact Sled REC. SPEED: 30 I.P.S.
H SET UP DATA xcir TRANSDUCER CALIBRATION OUTPUT C_;
1 input ampl. ¥ | gain | umbil.#lvolts | MFR. S/N voltage| gain value + | units/volt units || &
1 |STed Decel. 1 | 200 1 / | Statham | 13587 11/22 1000 / + | 20. G
2 |pelvis P-A 14 | 100 14 || 10 |Endevco | AA 58 [1.25 100 | 52.6 G | - | 46.7 G 2
’T3 Pelvis I-S 15 | 100 15 || 10 " AA 81 |[1.27 100 / + | 39.8 G 3
4 |Thorax P-A 16 | 100 16 | 10 " AB 60 |[1.17 100 | 48.5G ||+ | 41.5 G a
5 {Thorax I-S 17 | 100 17 || 10 " AB 87 [1.14 100 | 46.06G6 || - | 40.4 G 5
6 {Thorax R-L 18 | 100 18 | 10 " AB 90 1.14 100 | 49.7 G ||+ | 43.6 G 6
7 IRt. Lap 19 | 200 19 / | GSE 082 2.21 200 | 2209 # | + | 1000 # 7
g flLt. Lap 20 | 200 20 / " 083 2.24 200 | 2242 # |+ | 1000 # 8
9 fup. Shidr. 21 200 21 / " 084 2.28 200 | 2277 # || + | 1000 # 9
10 Lo. Shidr. 22 | 200 22 / " 085 2.25 200 | 2245 # | + | 1000 # |10
11 11
12 Velocity 12"/Pulse 1. v 12
13| D1g. Gate 280 M.S. 1. v 13
14 fTime Base 100 Hz. 1. v 14
% — ——— =~ '}



Bony Thoracic Cage,
anterior aspect



Spherical photo targets

Position Head in Most Neutral Fore over accelerometer triax
and Aft Position after all Other installations
_AgjuSEments completed

White Tines on belt
Belt Targets (Stapled) at 1" spacing

10 Lb preload
/plus 3 inch
Torso to be vertical ana slack
:?T?ﬁ:g1ca] With test Spherical Acromion

Targets
Spherical Thoracic
Accelerometer Targets

1. 4
/] Provide open areas on

seatback for side
, view of accelerometer

Lower arm parallel to direc-
tion of sled travel

1" Foam deam across thigns

targets
supporting wrists

j/ Spherical Pelvic Targets

— > Elbow to contact seat-
,/ / back
. ~ Pelvis pressed against
'I seatback while subject
A N

leaning forward

Feet strapped

\\ down

115°

Knee and Ankle Lateral
Spacing to be 13" center

to center. 10 1b preload

\\ Initial Belt Lengths: R. Lap = 12"
(Center to Center of Ends) L. Lap = 32.5"

Shoulder = 42"
Femur Target Spacing:

Belt Sequence: L. Lap, R. Lap, Shoulder
Right Side = -  in. (Out from Subject)
Left Side = . in. Belt End Orientation: Away, Away, Toward

(Ref. To Subject)

POSITIOWING AilD TARGETING DIAGRAM
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TEST NO.: 76B003
WBR-12 SUBJECT: __ 20447
BELT ANCHOR ORIENTATIONS
A. SHOULDER BELT
Side View
Top View 5y b _26°
| ] o
R T e ,
/ True Length '
35/8 in.
B. LAP BELT
Top View
B Side View ~ True Length
Right = 4 5/8 1in.
Left = 1 15/16 in.
nO 00
& Right = 53 °
Left Side Right Side e 52 ©

Sketch indicates positive angle directions

BELT LENGTH DATA

BELT PRE- IMPACT POST- IMPACT BELT STRETCH |POST IMPACT LENGTH
POSITION LENGTH (in.) LENGTH (in) (in) in.)
Rt. Lap 12 12 1/8 1/8 11 3/8
Lt. Lap 32 1/2 32 9/16 1/16 31 13/16
Shoulder 42 42 1/8 1/8 40 9/16

B-226




ceefocobo@esosnosses

76B003: RIGHT SIDE VIEW
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FRONT VIEW

.
.

768003
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76B003: LEFT SIDE VIEW
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10 NS SEP 13, 1978 / 11:45:U5 RN 10: 76B003-1: WBR-12
T L o e o e 2 e e
B0 b1s

) 1> Z.EM#L\/\/\AN\N“/\/VWM ~—— j

<2 S.EM#E

|
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< 3> 3.:-:*:00:‘-r

< U> 2.E400
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-

< 5> 3.E+00

~ -

< B> 2.E+00

~

< 7> 3.E+00

~ -
hon

< 8> 3.s+oo#E | i
< 9> S.E*OO#‘— F
<10> 3.E*00."l.'* —é _
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0 K SEP 13, 1976 / 11146139 RN 10s 76B003-2: WBR-12
L A B A A B A A o i T S
%' s

< 1> Z.E*W#L\/\NM\IVMM j
< 2> q.efm%Mr’/\,\’\\w -3

< 3 s.E*oo#E A 3
e Nt )

< U> 3.E+00:I'.'E -.i

< 5 2.E+oo:‘|:E 1

< 6> 9.E+00# j

<7 2.E*02#E‘—/\ 1

< 8> 7.E+01.‘::E—/\ i

< 9> a.ewl#L—/\ -

<10> B.E*OI:::E.- A

10 bs

20 PTS FILES:333-842, TAPEIGMA-CAD S44 PTS © 1801 HZ = 339.1 MS
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763003

76B003: GRAPHCHECK SEQUENCE
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WHOLE BODY RESPONSE

RAW DATA PACKAGE

CONTENTS :

Anthropometry

Frontal X-rays

Lateral X—rays

Head x-rays & Analysis
Instrumentation

Thorax Autopsy

For Each Test:

Setup Diagram
Belts/anchors

Setup photographs
Digitized Signals (7600)
Digitized Signals (CEC)

Graphcheck
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ANTHROPOMETRIC MEASUREMENTS

Cadaver No. 20483

WBR

List of Measurements (A1l measurements except weight listed in cm)

1.

10.

1.
12.

13.

14.

15.

16.

17.
18.

Weight

Stature
Trochanterion Hgt.
Symphysion Hgt.

Anterior Superior Iliac Spine Hgt.

[Tiocristale Hgt.

Substernale Hgt.
Mid-Chest Hgt.
Suprasternale Hgt.

Acromion Hgt.

Menton Hgt.

Mastoid Hgt.

Tragion Hgt.

Tragion Depth

Suprasternale Depth
Mid-Chest Depth
Substernale Depth

Anterior Superior Iliac Spine Depth

B-237

Rt.
Lt.
Rt.
Lt.

Rt.
Lt.

Rt.
Lt.
Rt.
Lt.
Rt.
Lt.

Rt.
Lt.

75.3 Kg.

175.5

80.0

85.3

77.3

52.8

41.9

31.1

24.9

20.8

18.7

22.5

22.5

18.9

15.9




19.
20.

21.

22.
23.
24,
25.
26.
27.
28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

Symphysion Depth

Trochanterion Depth Rt.
Lt.
Suprasternale-Acromion Distance Rt.
Lt.

Biacromial Breadth
Bideltoid Breadth
Mid-Chest Breadth
Chest Breadth at Substernale
Hip Breadth at Iliocristale

Bispinous Diameter

ASIS to Symphysion Distance Rt.
Lt.

Bitrochanteric Breadth
Acromion-Radiale Length

Ball of Humerus-Radiale Length
Radiale-Stylion Length

Hand Length

Hand Breadth

Hand Depth

Wrist Breadth

Forearm Depth

Upper Arm Depth
Trochanterion-Fibulare Length
Fibulare-Lateral Malleolus Length
Tibiale-Sphyrion Length
Tibiale-Heel of Foot Length

B-238

WBR: 13

15.9

5.9

34.7

42.7

33.6

34.2

29.7

25.0

13.9

39.6

36.0

32.0

27.1

19.7

9.1

2.9

6.1

6.1

8.7

46.8

43.2

36.7

44.5




43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

Foot Length

Foot Breadth

Minimum Ankle Breadth

Calf Depth

Upper Thigh Breadth

Head Breadth

Head Length

Bitragion Breadth

Bigonial Breadth

Menton Diagonal Length
Mastoid-Crinion Length

Head Circumference

Mid-Sagittal Arc Length
Bitragion-Coronal Arc Length
Mid-Neck Circumference

Chest Circumference at Mid-Chest
Chest Circumference at Substernale
Hip Circumference at Iliocristale
Buttocks Circumference at Trochanterion
Upper Arm Circumference (Mid-Biceps)
Maximum Forearm Circumference
Minimum Wrist Circumference

Upper Thigh Circumference

Maximum Calf Circumference

Minimum Ankle Circumference

B-239
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25.9

10.2

10.4

20.0

15.4

18.9

14.3

11.5

23.3

16.2

56.0

29.0

29.5

35.6

95.5

97.6

89.4

103.9

23.6

20.9

18.8

54.8

34.7

31.0







WBR-13: FRONTAL X-RAY
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FRONTAL X-RAY

WBR-13
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WBR-13: FRONTAL X-RAY
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WBR-13: FRONTAL X-RAY




* WBR-13:

FRONTAL X-RAY
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WBR-13: LATERAL X-RAY




WBR-13: LATERAL X-RAY




WBR-13: LATERAL X-RAY




WBR-13: LATERAL X-RAY
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LATERAL X-RAY

WBR-13
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X-RAY FILM ANALYSIS AUG 23, 1976  RUN ID: WBR-13
A=0.9550, B=0.0155
READINGS OF X-Z PLANE" READINGS OF Y-Z PLANE
X 7 D Y 2 D
P1- R.EYE: 5.220 -0.920  12.00 -1.540  =0.350  17.50
P2‘ L.EYE. 5‘050 °00920 9050 10870 -00320 17.25
P3- R.EAR: 1,440 =1.950. 13.75 -3.180 -1.430  13.50
P4- L.EAR: 1.230 -2.100 8.25 3.440  -1.630  13.50
01- ACC. : -4,590 -1.590  10.25 C.780  =1.020  8.75
02- ACC. : -0.63C 3.080  7.75 3,970  4.050  12.30
03- ACC. : 0.830 3.110  14.00 -4,020  3.580  13.25
R1,R2,R3 : 4.365  3.670  5.129
COORDINATES W.R.T. CAMERA COORDINATES W.R.T. CAMERA
X Y Z X Y 7
p1 : 5,014  -1.053  -0.477  01: =3.654  0.639 -1.051
P2 : 4.079 1,286  =0.482  Q2: -=0.526  3.053 2.843
P3 : 1.068 =2.371  =1.257  0Q3: 0.613 =3.013  2.489
T 1,017 2.565 =1.476 P:  -3.074  0.496 3.276
C: 1.043  0.097 =1.366  CP: =4.117  0.399 4,642
ANATOMICAL FRAME (WRT CAMERA) ORTHOGONALITY CHEZK
x> <Y> <>
<I> :  0.95906 =-0.00179 0.28318 1.0000 0.0720 =0.27)0
<J> :  0.00873  (0.99929 =0.02325 0.0000 0.9992 -9.03)0
<K> : -0.28303 0.02478  0.95870 -0.0600 -0.0320 0.9998
INSTRUMENT FRAME (WRT CAMERA) ORTHOGONALITY CHECK
x> <Y> <Z>
CE1>: -0.13277  0.03281 =0.99060 1.0000 D0.0480 0.0339
CE2>:  0.70087  0.70328 =-0.11909 0.0480 1.0000 0.0407
<E3>: 0.71584 =0.68137 =0.15271 0.0339 0.0437 1.93)0
1 3222232332333 83233322 223333333 3333323232383
* |
* RUN ID:WBR-13 AUG 23, 1976 «
% x
* Q1= 4.365, PQ2= 3.670, PQ3= 5.129 %
* CPI= -2.635, CPJ= 0.255, CPK= 5.626 *
. ) * PERTURBATIONS: E1,E2,E3.
* INSTRUMENTATION MATRIX WRT ANATOMICAL * 0.0292 0.0315 0.0265
* £I> . <J> <K> %* ORTHOGONALITY CHECZK
« | *
* CE1>:  -0.43392 0.04889 -0.89962 * 1.0000 -0.0000 0.9
* *
x <E2>: 0.63496 0.72499 =0.26686 * =0.0000 1.0000 7.97)0
* R
x <E3>: 0.63917 -0.68702 =-0.34563 * 0.0 0.0000 1.0720
* *
* *

o ok ok KOk 3k ke ke ok o ok sk ok ok ok ak Kok sk koK ok k0K 3k ok ok %K & ok ok
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WBR-13: HEAD X-RAY (X-Y)
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WBR-13: HEAD X-RAY (Y-Z)
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Bony Thoracic Cage,
anterior aspect



76B004

Position Head in Most Neutral Fore
and Aft Position after all Other
Adjustments completed

Spherical photo targets
over accelerometer triax
installations

White Tines on belt

Belt Targets (Stapled) at 1" spacing

10 Lb preload

/p]us 3 inch
slack

Spherical Acromion
Targets

Spherical Thoracic

Accelerometer Targets

Provide open areas on
seatback for side
view of accelerometer
targets

Torso to be vertical ana
symmetrical with test
fixture

Lower arm parallel to direc-
tion of sled travel

1" Foam Beam across thigns
supporting yrists Spherical Pelvic Targets
Elbow to contact seat-
back

Pelvis pressed against
seatback while subject
leaning forward

Feet strapped

\\ down

115°

Knee and Ankle Lateral
Spacing to be 13" center

to center. 10 1b preload

\ Initial Belt Lengths: R. Lap = 12"
(Center to Center of Ends) L. Lap = 32.5"
Shoulder = 42"
Femur Target Spacing:

Belt Sequence: L. Lap, R. Lap, Shoulder
Right Side = 5 1/2 in. (Out from Subject)
Left Side = 5 5/8 in. Belt End Orientation: Away, Away, Toward

(Ref. To Subject)

POSITIONING AilD TARGETING DIAGRAM

B~259



A. SHOULDER

Top View

WBR-13

BELT ANCHOR ORIENTATIONS

BELT

L

True Length

TEST NO.:  76B003
SUBJECT: 20483
Side View
ooy Y232
N

5 1/4  in.
B. LAP BELT
Top View
] Side View — True Length
e - .

Right = 5 7/8 in.
Left = 4 1/8 in.

-4° 0 o

: 55 °
Left Side Right Side 52 °

Sketch indicates positive angle directions

BELT LENGTH DATA

BELT PRE- IMPACT POST-IMPACT BELT STRETCH [POST IMPACT LENGTH
POSITION LENGTH (in.) LENGTH (in) (in) (in.)
Rt. Lap 12 121/4 1/4 /e
Lt. Lap 32 1/2 32 1/2 0 37 3/4
Shoulder 42 42 1/16 1/16 40 7/16

B-260




76B004: RIGHT SIDE VIEW
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FRONT VIEW

76B004
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76B004:

LEFT SIDE VIEW
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SEP 13, 1978 / 11147146 AN 10: 76B00U~-1: WBR-13

10, % e
20 PTS

< 1> 3.5"'00::-' j
< 2> 2.E+01#L__\»/\/\\_~ j
< 3> S.EM#L__J\/\/\/V\ i
< > 5.E+00#E—_\\/\/\/\/ 1
< 5 9.Em#% -.i.
< 6> u.s*oo#-_ E
< 7> S.E*OO% -i
B ;
<o e 3
<10> e.£w0l %
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SEP 18, 1976 / 1134828 AN I0: 76B00U~-2: WBR-13
e e o s B L s B e o s e S S

10 MS
e,
20 PTS

< 1> S.E*OO."‘.'

T < 2> 5,E400

~ -

< 3> u.e+oo#

< U> 1.E*01#

< 5 H.E*OO#F

< &> u.s+oo#

A
~J
v
»
m
8
~

f

<10> 9.E+01.J':E 3
o,
20 PTS FILES:353-862, TAPEWGMA-CRO 880 PTS @ 1583 HZ = 237.0 MS
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76B004: GRAPHCHECK SEQUENCE
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WHOLE BODY RESPONSE

RAW DATA PACKAGE

CONTENTS :

Anthropometry

Frontal X-rays

Lateral X-rays

Head x-rays & Analysis
Instrumentation

Thorax Autopsy

For Each Test:

Setup Diagram
Belts/anchors

Setup photographs
Digitized Signals (7600)
Digitized Signals (CEC)

Graphcheck

B-269

281
285
288
290

76B005

SUBJECT: WBR-14

TEST: 76B005

291

292
293

296
298
300
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ANTHROPOMETRIC MEASUREMENTS

Cadaver No. 20500

WBR

14

List of Measurements (A1l measurements except weight Tisted in cm)

—
.

10.

11.
12.

13.

14.

15.

16.

17.
18.

Weight

Stature
Trochanterion Hgt.
Symphysion Hgt.

Anterior Superior I1iac Spine Hgt.

[Tiocristale Hgt.

Substernale Hgt.
Mid-Chest Hgt.
Suprasternale Hgt.

Acromion Hgt.

Menton Hgt.

Mastoid Hgt.

Tragion Hgt.

Tragion Depth

Suprasternale Depth
Mid-Chest Depth
Substernale Depth

Anterior Superior Iliac Spine Depth

B-271

Rt.
Lt.
Rt.
Lt.

Rt.
Lt.

Rt.
Lt.
Rt.
Lt.
Rt.
Lt.

Rt.
Lt.

75.9 kg

168.3

Rt 73.9

Lt.

73.4

81.9

75.1

74.5

67.1

66.0

50.8

40.0

30.6

23.9

22.7

21.4

17.2

16.9

12.5

12.4

9.8

8.5

19.4

22.6

24.9

17.2

16.5




19.
20.

21.

22.
23.
24.
25.
26.
27.
28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

Symphysion Depth

Trochanterion Depth

Suprasternale-Acromion Distance

Biacromial Breadth

Bideltoid Breadth

Mid-Chest Breadth

Chest Breadth at Substernale
Hip Breadth at Iliocristale
Bispinous Diameter

ASIS to Symphysion Distance

Bitrochanteric Breadth
Acromion-Radiale Length

Ball of Humerus-Radiale Length
Radiale-Stylion Length

Hand Length

Hand Breadth

Hand Depth

Wrist Breadth

Forearm Depth

Upper Arm Depth

Trochanterion-Fibulare Length

Fibulare-Lateral Malleolus Length

Tibiale-Sphyrion Length
Tibiale-Heel of Foot Length

B-272

WBR: 14

Rt.
Lt.
Rt.
Lt.

Rt.
Lt.

18.6

8.0

7.8

19.0

18.6

32.3

46.3

32.8

33.0

30.1

25.5

14.2

14.7

48.5

37.3

39.3

43.8




43.
44.
45.
46.
47.
48.
'49'
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

Foot Length

Foot Breadth

Minimum Ankle Breadth

Calf Depth

Upper Thigh Breadth

Head Breadth

Head Length

Bitragion Breadth

Bigonial Breadth

Menton Diagonal Length
Mastoid-Crinion Length

Head Circumference

Mid-Sagittal Arc Length
Bitragion-Coronal Arc Length
Mid-Neck Circumference

Chest Circumference at Mid-Chest
Chest Circumference at Substernale
Hip Circumference at Iliocristale
Buttocks Circumference at Trochanterion
Upper Arm Circumference (Mid-Biceps)
Maximum Forearm Circumference
Minimum Wrist Circumference

Upper Thigh Circumference

Maximum Calf Circumference

Minimum Ankle Circumference

B-273
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25.0

17.7

57.0

31.5

34.8

43.5

100.2

98.7

91.7

91.0
37.5

36.1

50.7

38.5

14.8
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WBR-14:  FRONTAL X-RAY
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WBR-14: FRONTAL X-RAY

B-276



WBR-14: FRONTAL X-RAY
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-RAY

FRONTAL X

.
.

WBR-14
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LATERAL X-RAY

-14:

WBR
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WBR-14: LATERAL X-RAY
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-RAY

LATERAL X

WBR-14:
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WBR-14: LATERAL X-RAY
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X~

A=

RAY FILM ANALYSIS AUG 23, 1976

- W D D S s WE A AR e WS W W e

n,9550, B=0.0155

READINGS OF X-Z PLANE
X Z D
3. 340 -4.110 12.00
3.09¢ -3.79¢C 8.50
1.15C -4.640 14.50
0.98C -3.98¢C 8.00

6.55C -3.940 10.50
0.55¢C 1.450 8.50
0.83C 1.630 14.50

5.347 3.635 4.435

COORDINATES W.R.T., CAMERA

P1- R.EYE:
P2- L.EYE:
P3- R.EAR: -
P4- L,EAR: -
Q1- ACC, : -
02- ACC. : -
03- ACC. : -
R1,R2,R3 :
X
P1 2.568
P2 2.544
P3 : -0,.840
Pu . '0081“
C : -0.827
ANATOMIC
<X>
<I> : £.99648
(J) . -0000217
<K> : =-0.08376
INSTRUME
<X>

<E
<F
<E

1>: =-0.,39786
2> 0.73754
3>: G.54469

Y Z
-1.072 -3.0C8 01:
1.59“ ‘2.921 Qz:
-2.,466 -3.355 Q03:
2.721 -3,153 P:
0.128 -3.254 CP:

AL FRAME (WRT CAMERA)
<Y> <Z>

’Oo00083 0008378
0.99933 0.0357
-0.03576 C.99584

NT FRAME (WRT CAMERA)
<Y> <>
0.02327 -0.91715
0.58049 -0.34506
-C.78780 -0.28754

RUN ID:

READI
Y
-1.780
2.630
=3.690
4,120

1.1C0
4,190
'“.220

WBR-14

NGS OF Y-2 PLANE

Z D
-4.740 22,75
-4.490 22,50
-4.970 18,50
-4.540 19,20

-3.120 13.30
2,220 19,25
1.959 18.25

COORDINATES W.R.T. CAMERA

ok o ok e e sk ok e e ok ok ke ke ok akOf ke sk ok ok ok ok e sk ok e sk ok ok ok ok ok ok k ok K K

*
*
x
*
*
%
*
*
*
%*
*
*
*
*
x
%

RUN ID:WBR-14

PQ1= 5.347,

INSTRUMENTATION MATRIX WRT ANATOMICAL

<I>
<E1>: -C.u9
<E2>: c.70

<E3>: 0.51

AUG 23, 1976

PQ2= 3.635, PQ3= 4,435
CPI= ‘1073“, CPJ= 00788' CPK= 50938

<J> <K>
368 0058“19 ‘0.“0““2

122 -0.81158 -0.28281

Aok ok e ok ek ke ok ok K ok sk ok ok ke ok Kook ko i ok ok ok K ok sk ok ok %ok ok Xk

B-285

%
*
*
*
*
*
*
*
*
*
*
*
%
x
*
*

X
-5.189
=0,453
-0.606
'3005“
=2.221

OR
1,000

-0.00¢C
-C.00¢C

OR
1.000

0.036
0.028

PERTUR
0.023
OR
1.000
-00000

-0.000

Y Z
0.829 -2.380
2.751 1.326

~2.836 1.250
0.704 2.543
0.576 5.7917

THOGONALITY CHECK

0 -0.2020 -0.3330
0 0.9999 0.7730
0 0.2030 1.72730

THOGONALITY CHECK

0 J3.0365 0.10287
5 1.0000 n".Cu436
7 0.0436 1.7730

BATIONS: E1,E2,E3
D 0.0283 2.7260
THOGONALITY CHECK

D

-0.0000 -0.0930
N -0.0000 1.9920



WBR-14: HEAD X-RAY (X-Z)




WBR-14:

HEAD X-RAY (Y-Z)
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Thoracic Cage,

Bony

anterior

aspect

CADAVER 20500

WBR~14

Massive hemorrhaging occurred on Teft side in vicinity of rib 3 and

rib 4.

NOTE :

B-290



Spherical photo targets
over accelerometer triax
installations

Position Head in Most Neutral Fore
and Aft Position after all Otner

Adjustments completed
White Tines on belt

Belt Targets (Stapled) at 1" spacing

10 Lb preload
//,1' plus 3 inch
slack

— Spherical Acromion
Targets

Spherical Thoracic

Accelerometer Targets

Provide open areas on
seatback for side
view of accelerometer
targets

Torso to be vertical ana
symmetrical with test
fixture

Lower arm paraliel to direc-
tion of sied travel

1" Foam veam across tnigns

supporting wrists Spherical Pelvic Targets

Elbow to contact seat-
back

Pelvis pressed against
seatback while subject
leaning forward

Feet strapped

\\ down
Knee and Anklie Lateral

. Spacing to be 13" center
to center. 10 1b preload

\\ Initial Belt Lengths: R. Lap = 12"
(Center to Center of Ends) L. Lap = 32.5"
Shoulder = 42"

115°

Femur Target Spacing:

Belt Sequence: L. Lap, R. Lap, Shoulder
Right Side = 8 in. (Out from Subject)
Left Side = & 1n. Belt End Orientation: Away, Away, Toward

(Ref. To Subject)

POSITIONING AND TARGETING DIAGRAM
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in.

TEST NO.:_ 76B005
WBR-14 SUBJECT: 20500
BELT ANCHOR ORIENTATIONS
A. SHOULDER BELT
Side View
Top View 5% b 25"
l i l 8° J
S b A
’ True Length
7. 1/2 in.
B. LAP BELT
Top View
— /
o Voo [ Side View True Length
o -~ Right = 5 3/8
Cd | Left = 3 3/8 in.
+1 ° o [ - -3 °
v
— -
| < Right = 55°
Left Side Right Side Left = 9

Sketch indicates positive angle directions

BELT LENGTH DATA

!

BELT PRE- IMPACT POST- IMPACT BELT STRETCH |POST IMPACT LENGTH
POSITION LENGTH (in.) | LENGTH (in) (in) w/_LOAD CELLS (in.)

Rt. Lap 12 12 5/16 5/16 12

Lt. Lap 32 1/2 32 3/4 1/4 32

Shoulder 42 42 3/16 3/16 40 5/8

B-292
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76B005:  RIGHT SIDE VIEW
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FRONT VIEW

76B005
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76B005: LEFT SIDE VIEW
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967-d

ANALOGeTO=DIGITAL CONVERSION & DIGITAL FILTERING tUn Iy T7eEUS=1E vRe
PW PRGN T ORI DR RO TUNDRSGERRPCE TP OUEDPRE B DR DS W W O

P T T L
TEZ®SSSS3ssssssE=s

PROJECT) WHOLE BODY RESPONSE e= HUMAN CaADAVER SERIES
ANALOG TAPE® 13B(HSRI) EXPAMDED 1681, WAS A/D CONVERTED T0 DIGITAL TAPE: GHRetI1A NaTeg Sh=tilu=T76

TEST SIGNALSE 1676 PTS/CH AT  6398,32 HZ, CAL SIGNALS: NOT DIGITIZED,

FILTER FILTER NOL SASPLING
FILE C€H CONTENT OF CHANNEL UNITS/VOLT UNITS STAGES CUTUFF PTS HER T2
mmee Br Emsreemccmcesoesse cmmrrmmcr. mees rmmene mmeme. cee cmemne=e
363 « {1 SLED DECELERAYION 20,84 G’S dseis 8. v 416 @ 1599 ,5R
364 = 21 AX1 HEAD AeQy ACC 38,74 G*S 441418 ST, 4386 & 1599,58
365 = 33 AY{ HEAD BeQf ACC «37,18 G°*S Be1418 STv,.9 416 ¢ 1599,54
366 = 4y AZ1 HEAD CeQjf ACC 44,08 G*S 4+1+418  S7¢,.@ 416 #  1599,5R8
367 = S3 AX2 HEAD CeQ2 ACC «42,54 G*S 441418 57, 416 ¢ 1599,54k
368 » 61 AY2 HEAD AeQ2 ACC “36,70 G*S He1+18 ST, 416 & 159958
369 » 73 A22 HEAD BeQ2 ACC =~38,34 G*S 4vis18 579, ¢ 416 8 1599,598
378 = 83 AX3 HEAD BeQ3 ACC 4,98 G’S dyi+18 57,4 416 ®  1599,58
371 = 93 AYS HEAD CeQ3 ACC ~33,48 G°*S 441418 570.¢ 416 ¢ 1599 ,.5R
372 » 101 AZ3 HEAD AeQ3 ACC ~42,54 6°S 4e1418 S5T0,.¢ 416 ©  1599,5A8

111

121

131

141

L2 LA A L XX T I I AL AR A R R AR Y Y P LY ELR Y R Y LR A AL Y DXL L L LR L LT R X L KRN L X XL LR N X L N

FILYERED FILES1 363 « 372 DIGITAL TAPE: GMR=CAD DATES ©7<3EP=-T6 RUN JD§ 7600uS=18 wRkeld



SEP 13, 1976 / 11349145 AN 10: 76B005-1: WBR-1U

&HS

20 PTS

< 1> 2800k j
< 2 u.E+oo:":E i
< 3> s.e+oo# -i
< > a.emo# _j
< 5> 3.&00%%\/ i
< 6> Z.Em#bJ\/\N‘\Vf/\/ 'i
.- a&%#W --3
< 8) B.E*OO#E i
< 9> S.E*OO# 3
<10> 2.E*00#E 3
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86¢-t

SZI=TTzTS=XFEsszsz=E=c=

‘N‘LUG"O'DXG’TAL CONVERSTION & DIGITAL FILVERING Kittb: IDY 76008 =23 aHreth
P L L L Y T T Y e L T T

P L R

PROJECTi WHOLE BODY RESPONSE e HUMAN CADAVER SERIES
ANALOG TAPEJ 138(HSRI) EXPANDED 1611, WAS A/D COHNVERTED TO DIGITAL TaPE; GMReULA DATER 25=nittheale

TESYT SIGNALSt 1677 PTS/CH AT 64@81,99 HZ, CAL SIGNALSt NOT NIGIT1ZED,

FILTER FILLTER Ho, SAMPLTLG
FILE CH CONTENT OF CHANNEL UNITS/VNLYT UNITS STAGES CUTOFF LA HERTZ
enee o% Secceseccesemscsan emecsmacae memen mmmcen ememae cne  emmeeme-
373 = 11 SLED DECELERATION 2a,40 G°*S usts g B, d 416 ®  16Av,5%
374 = 23 PELVIS BIaX P=A ACC 53,78 6’8 delet2 285.2 416 ® 1aav,5%
375 = 33 PELVIS BIAX I=S ACC 48,18 G*S 4e1912 285,.2 416 * 161,50
376 = 43 THORAX TRIAX PeA ACC 32,50 6's 4e1412  285.2 416 3 1644,5¢
377 = 53 THORAX TRIAX le8 ACC »34,18 G*S 4sle12 285,2 416 & 1670, 50
378 = 6t THORAX TRIAX RelL ACC 36,70 G°8 deiet 285,2 16 & 1600, 50
379 = 71 LAP BELT RIGHT LOAD 19¢4,4@ LBS 4¢1+12  28S,2 416 8 164,50
380 = 81 LAP BELT LEFT LOAD 1¢0e,00 LBS 4+1412  285,2 4le ¢ 160,59
381 = 9i’3HOULDER BELT UPPER LOAD 1202a,4@ LBS 41412 28%9,2 41e ¢ leav,s52
3182 = iﬂi SHOULDER BELTY LOWER LOAD 168,00 LBS 4+1+12 285,.2 dje e 1606 ,54

111

121

131

141

L Ty ey r e Y Y P P R PR P R L Y R L R LR LT L LD R bl bl L L gl ol R bk ol dadal o f Gufaddind ddadhadind

FILTERED FILEST 373 = 38?2 DIGITAL TAPES§ GMR=CAD DATES 87eSEPe76 KUN 1Dg 76B01S=2) «RKk~=1d



10 NS SEP 13. 1976 / 12317451 RUN 10y /6B00S-2: WBR-1U

20PTS

<1>2E’MU\/V‘A/\W/\/\/\/\¢—’-AW j

< 252 E+oo#

< 2'”*% 3
< u) Z.EM#W _3

< 5> 2.5%#W\NV -j

< 6> z.emo.‘l: "i

< 7> 2.E+02#E

./\

'u.n.;.u’u.u.u

[S W W)

i

<10> s.em{:E i
e
20 PTS FILES:373-882, TAPELGMR-CAD Y168 PTS © 16800 HZ = 259.3 MS
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WHOLE BODY RESPONSE

RAW DATA PACKAGE

CONTENTS:

Anthropometry

Frontal X-rays

Lateral X—rays

Head x-rays & Analysis
Instrumentation

Thorax Autopsy

For Each Test:

Setup Diagram
Belts/anchors

Setup photographs
Digitized Signals (7600)
Digitized Signals (CEC)

Graphcheck

B-301

PAGE

303
307
313
319
322
324

76B006

SUBJECT:

TEST:

WBR-15

76B006

325
326

327

330

332

334
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ANTHROPOMETRIC MEASUREMENTS

Cadaver No. 20508

WBR

15

List of Measurements (A1l measurements except weight listed in cm)

12.

13.

14.

15.

16.

17.
18.

Weight

Stature
Trochanterion Hgt.
Symphysion Hgt.

Anterior Superior Iliac Spine Hgt.

ITiocristale Hgt.

Substernale Hgt.
Mid-Chest Hgt.
Suprasternale Hgt.

Acromion Hgt.

Menton Hgt.

Mastoid Hgt.

Tragion Hgt.

Tragion Depth

Suprasternale Depth
Mid-Chest Depth
Substernale Depth

Anterior Superior Iliac Spine Depth

B-303

Rt.
Lt.
Rt.
Lt.

Rt.
Lt.

Rt.
Lt.
Rt.
Lt.
Rt.
Lt.

Rt.

84.1 kg

175.3

Lt. 82.3

Rt. 82.3

85.2

77.0

77.0

71.4

71.1

52.3

40.6

29.7

24.2

23.3

20.9

14.4

14.3

12.5

12.5

18.9

24.0

25.4

17.8

17.7




19.
20.

21.

22.
23.
24.
25.
26.
27.
28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

Symphysion Depth 20.
Trochanterion Depth Rt. 8.
Lt. 7.
Suprasternale-Acromion Distance Rt. 20.
Lt. 19.
Biacromial Breadth 36.
Bideltoid Breadth 46.
Mid-Chest Breadth 30.
Chest Breadth at Substernale 32.
Hip Breadth at Iliocristale 30.
Bispinous Diameter 23.
ASIS to Symphysion Distance Rt. 14.
Lt. 14,
Bitrochanteric Breadth 35.
Acromion-Radiale Length 34.
Ball of Humerus-Radiale Length 29.
Radiale-Stylion Length 27.
Hand Length 18.4
8.

Hand Breadth

Hand Depth

Wrist Breadth

Forearm Depth

Upper Arm Depth
Trochanterion-Fibulare Length
Fibulare-Lateral Malleolus Length
Tibiale-Sphyrion Length
Tibiale-Heel of Foot Length

B-304

WBR: 15

10.

17.

Rt.

46.

39.

37.




43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

Foot Length

Foot Breadth

Minimum Ankle Breadth

Calf Depth

Upper Thigh Breadth

Head Breadth

Head Length

Bitragion Breadth

Bigonial Breadth

Menton Diagonal Length
Mastoid-Crinion Length

Head Circumference

Mid-Sagittal Arc Length
Bitragion-Coronal Arc Length
Mid-Neck Circumference

Chest Circumference at Mid-Chest
Chest Circumference at Substernale
Hip Circumference at Iliocristale
Buttocks Circumference at Trochanterion
Upper Arm Circumference (Mid-Biceps)
Maximum Forearm Circumference
Minimum Wrist Circumference

Upper Thigh Circumference

Maximum Calf Circumference

Minimum Ankle Circumference

B-305

WBR: 15

23.

11.

15.

19.

15.

10.

24.

17.

57.

30.

34.

40.

101.

102.

9.

104.

31.

29.

18.

57.

32.

20.
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WBR-15:
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FRONTAL

X-RAY



-RAY

FRONTAL X

WBR-15
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WBR-15: FRONTAL X-RAY
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WBR-15: FRONTAL X-RAY




WBR-15:

FRONTAL X-RAY
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WBR-15:  FRONTAL X-RAY

B-312



WBR-15: LATERAL X-RAY
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WBR-15: LATERAL X-RAY
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LATERAL X-RAY

.
.

WBR-15
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LATERAL X-RAY

15

WBR-
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WBR-15: LATERAL X-RAY
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X-RAY FILM ANALYSIS AUG 23, 1976
A=(, 9550, B=0.0155
READINGS OP X~Z PLANE
X 2 D
P2- L.EYE: 4,0uC -1.160 7.50
P3- R,.EAR: 0.220 -2.790 12,5¢C
P4~ L,EAR: 0.11C -2.97¢ 5.25
Q1- ACC, : -5.38C -3.07¢C 9.50
Q2- ACC, : -1.690 1.880 6.25
03- ACC. : -1.69C 2,370 12.50
R1,R2,R3 : 4,75¢C 3.603 4,190
COORDINATES W,R.T. GAMERA
X Y Z
P11 : 3.334 -1.629 -n, 870 Q1:
P2 : 3.389 1.117 -0.965 Q2:
P3 : 0.167 -2.688 -2.191 Q3:
P4 : 0.096 1.994 -2.555 P:
C : N.132 -0.347 -2.373 CP:
ANATOMICAL FRAME (WRT CAMERA)
<X> <> <Z>
<I> ¢ G.91147 t.02100 6.41083
<J> 0.00230 0,99804 =-0,05611
<K> : =0,41134 0,05211 ¢.90994
INSTRUMENT FRAME (WRT CAMERA)
<X> <Y> <Z>
<E1>: =~-0.,08146 -0.02833 -0.99627
<E2>: n,70319 €.70028 =-0.12302
<E3>: Nn,73140 =-0.6774C =-C.07859

RUN ID: WBR-15

READINGS OF Y-Z PLANE

Y A D
-2.620 -1.4560 21.50
1.820 =1.560 22,20
-4,000 -3.360 18,25
2.950 -3.720 18,30
-0.230 -3.420 12.50
3.52C 2.500 16.50
-4.260 2,550 17,30

COORDINATES W.R.T, CAMERA
X Y Z
-4.3u46 =0.175 -2.542
=1.450 2,461 1.681
-0.830 -2.946 1.784
-3.965 -0.042 2.121
-4.096 9.335 4,493

s ek o ok e ok ok ok ke ok ke ook ko ok ok sk ok ok ok sk ok 3k ok ok ok ok ok ok K

E RUN ID:WBR=15 AUG 23, 1976

* Po1= 4,750, PQ2= 3.603, PQ3= 4,190
* CpI= -1.881, CpJd= 0,042, CPK= 5.790
: INSTRUMENTATION MATRIX WRT ANATOMICAL
* <1> <JI> <K>

: <E1>: -0,50939 0.22u402 -0.86020

: <E2>: C.60176 0,72451 =-0.33611

: <E3>: C.61515 =-n,58884 -0.38352
:**t***tt**********#***********#***t****

B-319

*
*
*
*
*
X
*
*
*
*
*
*
*
*
*
%

ORTHOGONALITY CHECK

1.070% 0.0 0.2
0.0 -0.9220 10,9999

ORTHOGONALITY CHECZK

1.0000  0.0454 02,1379
0.0454 1.0000 10,7496
0.7379 0.2496 1.7720
PERTURBATIONS: E1,E2,E3
0.0293 0.0337 0.9312
ORTHIGONALITY CHEZK
1.0000 0.0 n.0230
0.9 1.0000 0,7
g.onno 0,0 1.2230



WBR-15: HEAD X-RAY (X-Z)
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WBR-15: HEAD X-RAY (Y-Z)
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Bony Thoracic Cage,
anterior aspect



76B006

Position Head in Most Neutral Fore
and Aft Position after all Otner

Adjustments completed

Belt Targets (Stapled)

Torso to be vertical ana
symmetrical with test
fixture

Lower arm parallel to direc-
tion of sled travel

1" Foam seam across tnigns
supporting wrists

Spherical photo targets
over accelerometer triax
installations

_ White Tines on belt
0 at 1" spacing

10 Lb preload
’/,1' plus 3 inch
slack
(35~ Spherical Acromion
39
“I Targets
.ﬁ /, Spherical Thoracic
Accelerometer Target:
Provide open areas on

seatback for side
’ view of accelerometer

Feet strapped ’/

down 4

targets
l( Spherical Pelvic Targets
> g Elbow to contact seat-
back

Pelvis pressed against
seatback while subject
leaning forward

2

\ S A\

115°
, Knee and Ankle Lateral
\ Spacing to be 13" center
30° to center.

10 1b preload

\\ Initial Belt Lengths: R. Lap = 12"
(Center to Center of Ends) L. Lap = 32.5"
Shoulder = 42"

Femur Target Spacing:

6 3/8 in,
517/8 in,

Right Side
Left Side

[}

Belt Sequence:
(Out from Subject)

Belt End Orientation:

L. Lap, R. Lap, Shoulder

Away, Away, Toward

(Ref. To Subject)

POSITIONING AiD TARGETING DIAGRAM
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TEST NO.:_ 768006 °
WBR-15 SUBJECT: 20508
BELT ANCHOR ORIENTATIONS
A. SHOULDER BELT
Side View
Top View ) b2
l J go /
N1 b £ ,
/ True Length
51/2 in.
B. LAP BELT
[ . .
Side View —~ True Length

Left Side

Sketch indicates positive angle directions

-1°

Right Side

Right = 5 3/8 in.

Left = ~53/8 in.
L Right = 53 °
Left = 48 S

BELT LENGTH DATA

BELT PRE-IMPACT POST-IMPACT BELT STRETCH |POST IMPACT LENGTH
POSITION LENGTH (in.) LENGTH (in) (in) W/ LOAD CFILS (in.)
Rt. Lap 12 1/4 12 1/2 1/4 11 3/4
Lt. Lap 32 1/2 32 7/8 3/8 32 1/16
Shoulder 42 42 1/2 1/2 41
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RIGHT SIDE VIEW

76B006:
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76B006: FRONT VIEW
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76B006: LEFT SIDE VIEW
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SEP 13, 1976 / 12118130 AN 10: /6B006-1: WBR-15

A
v
w
m
S
o | o
'I-I-H-IJ

A
n)
v
=
m
8
o 1 2l
[ -]

< 3> .65007F

1
" et |

< U> 3.e000F

< 5> u.E+oo:::E i
< 6> S.EW07 "}
<> 2.e+oo.1r- -i
< 8> u.e+oo-'.|:E i
< 9> S.E*OO-’::- %
<10> 2.E+00.':.' i
10 s

20 PTS FILES1383-892, TAPEWGMR-CAD U16 PTS © 1588 HZ = 259.4 M3

B-331



GleMaM 1¢=9P03A9L

tagl NNY

9L=d35=L t131vQ

avd=yn9 $3dvi VLIISLY

een o §6% 183714 03u3LNI4

L L LN i R L L LR L L LA L L L L LI LI YT Y P LR P L L L LY Y YL N T T Y T Y Y ) R egva s gy

SE"vu9l e 91p
SE°UV9T e 911
SE°UVIL e 91h
SELPU9T e 91t
SE W9l e 9110
SE°OV9T e 91
SE*AM91 e 91p
SE'VA9L e 9N
SY 9T 9 91N
S§f*1e91 e 9%

-eaa L T

I Sid
YuLNduys "N

IL=9NveG2 $317%d

Z2ss-zzzszs===s=

Slerigr 12a«901RH9IL

TT=2TIzgc=s=xg=sS=

- waeei

4401n3
31114

L AYIE L]

tal NNY

2lal+p 881
2i+T¢n s$87
21ei4n 881
2i+T+n 887
2lei4n 8,9
2lel4n §s9
2i+téen 84,9
2l4t1+n .9
2l+T+n $49
1 4141 849
ceeaas tnane
s39vis SL1INN
¥31114

en’enpl
go*aent
Pa°Pvdl
pe°*oeal
oy uent
oA LS
02 L~
RS 1]
es°hn
ve*ne

LT0A/SLINN

032141910 LON 8STVNDIS V)

LRI R LR R LT P T P Yy ey Y I L I Y

% NUISHIANOD IVLIIDIA=0L=9071YNY

S3I¥3S YIAVAVI NVHNH ==

13d4vl viI91I0 UL QILHIANOD A/VY SVYM

ONIZ3LI4 vLiIola

avol ¥3M0T 17138 H3I\INOHS
avol ¥3ddn 1738 ¥3IAINOHS

avol 1437 1738 d&vI
avol LH9IY 1738 d4¥1
JIv =y XVI¥l XVHOHIL
JIv S§=I XvIyl XVHOHL
JIV VY=ad XVI¥L XVHOML
JJvy S8=1 xvi8 S8IAT3d
Iy ved Xv1I8 8§IA3d

NOILv¥37323Q a3s

TINNYHI 40 INILNOD

*ZH B8E°10M9 IV HI/Sld L991

‘1891  U3ANVYdX3 (I48H) 6L

ISNUCS3IY AU08 ITUHM

ini

gl

121

1y

101 = 20n
16 « 12n
18 = @an
1L = 6b%
19 = g6f
15 = Lof
I - 968
If = S6%
12 - neg
11 - g6f
. evaa
H2 3714

181YN9IS (834

£3dvi 907VYNY

1123r0yd

B-332



SEP 13, 1978 / 12132155 AN I0s 76B006-2: WBR-15
rembpmiepeieplemjassbponlnpulseplsjsbpsbepeieplefbpiepebphe gyl

10 M8
sy
20 P18

< 1> 2.Em#£'_\/\/\p\/\_§/\/\— _;

< 2> 3.E+00# _i

< 3> 8, E+00#E

b

< U> s.E+00'1': _3

< 5 3.E+00.‘:'.

[ S ) l

< 6> 6.E+02

‘ (W

i
T
< 7> 8.Es02%

| JV

< 8> 2.E+02

‘ (= ]

E

AN
. a.mi/\

#E__/\

<10> 1.E*02TE

[ ]

10 M3
e,
20 PTS FILES: 383402, TAPEGMA-CAD U16 PTS © 1600 HZ = 259.3 MS

B-333



76B006

76B006: GRAPHCHECK SEQUENCE

B-334









