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INTRODUCTION 

The Whole Body Response Research Program, conducted by HSRI and 

sponsored by GMRL i s  now i n  i t s  f o u r t h  yea r .  The o b j e c t i v e s  o f  t h e  

program are  t o  generate  da ta  on t he  k inemat ic  response o f  t he  human 

body under r e a l i s t i c  impact environment. The t e s t  sub jec t s  were 15 

unembalmed cadavers - -  . . approx imat ing t h e  50th p e r c e n t i  1  e, and two P a r t  572 an- 

thropomorphic t e s t  dev ices (ATD), one o f  which had been c e r t i f i e d .  

An a d d i t i o n a l  s e r i e s  o f  t e s t s  was conducted w i t h  GM Hybr id-111 ATD 

(GM50X-H03) as t h e  t e s t  sub jec t .  T h i s  r e p o r t  p resen ts  t h e  raw and 

analyzed da ta  o f  t h e  H y b r i d - I 1  I s e r i e s .  Tes t  procedures and mathematical  

analyses were e i t h e r  presented i n  d e t a i l  i n  t h e  Second Year F i n a l  

Report  on t h e  Whole Body Response program, o r  w i  11 be i nc l uded  i n  t h e  

program' s  F i n a l  Report .  

TEST DESCRIPTION 

Every e f f o r t  was made t o  p o s i t i o n  t he  Hybr id-111 i n  t he  same con- 

s t r a i n e d  s e a t i n g  c o n f i g u r a t i o n  as t h a t  of t h e  cadavers and t h e  P a r t  572 ATD 

i n  t he  p rev ious  WBR t e s t s .  Th is  c o n f i g u r a t i o n  i s  shown i n  F i gu re  1.  

The i n s t r u m e n t a t i o n  i nc l uded  t h e  s tandard head, ches t  and p e l v i s  

i n t e r n a l  t r i a x i a l  accelerometers,  a long  w i t h  t h e  i n t e r n a l  femur l oad  

c e l l s ,  a  l o n g i t u d i n a l  ( A - P )  ches t  d e f l e c t i o n  t ransducer  and t he  neck 

t ransducer  which measures t h e  l o n g i t u d i n a l  (A-P)  shear force,  the  

v e r t i c a l  ( S - I )  a x i a l  f o r c e  and t he  moment about t he  l a t e r a l  (L-R) 

a x i  s  . 
I n  a d d i t i o n  t o  t h e  above b u i l t - i n  t ransducers ,  t he  dummy was 

ins t rumented w i t h  t h e  HSRI 3-D mot ion measurement 9-accelerometer 

package, an ex te rna l  t h o r a c i c  t r i a x i  a1 acce lerometer ,  and an e x t e r n a l  

b i a x i  a1 p e l v i c  acce lerometer .  These e x t e r n a l  measurements w i  11 p rov i de  

means f o r  comparing cadaver response t o  t h a t  o f  t h e  dummy, and perhaps 

c o r r e l a t i n g  ex te rna l  measurements w i  t h  i n t e r n a l  ones. 

Other t ransducers  i nc l uded  t he  4 l o a d  c e l l s  o f  bo th  s ides  o f  t he  

l a p  and shoulder  b e l t s  and t he  s l e d  d e c e l e r a t i o n  pu lse.  A1 1 these 

t ransducers  were c a l i b r a t e d  e i t h e r  once be fo re  t h e  s e r i e s  began, o r  

i f  p o s s i b l e ,  each t ime be fo re  a  t e s t  i s  made. 



The cond i t i oned  s i g n a l s  were recorded on 3 analoq tapes (1  : Honeywell 

7600, 2: CEC, 3: Sangamo 3500), a long  w i t h  a v e l o c i t y  probe s i g n a l ,  

a  1000 Hz t ime base, and a To synchron i  z i na  gate which covers t h e  usefu l  

p o r t i o n  o f  t he  data.  The i ns t r umen ta t i on  sheets a r e  g iven  i n  f i g u r e s  

2, 3  and 4. I n d i v i d u a l  measurements f o r  each t e s t  a re  g iven  i n  

Appendix B.  

The ma jo r  p repa ra t i ons  f o r  t he  s e r i e s  were: 1  ) t h e  a c q u i s i t i o n  

o f  t h e  a d d i t i o n a l  tape reco rde r  (Sangamo 3500) f rom GM a1 ong w i t h  an 

unbi  1  i c a l  cab le ,  a c a l  i b r a t i o n  box and t he  amp1 i f i e r s  ; 2) t he  i n s t a l  l a t i o n  

o f  t h e  9-accelerometer package on t he  head cap and l o c a t i n g  t h e  ana- 

tomica l  axes i n  r e l a t i o n  t o  t h e  i ns t r umen ta t i on  frame ( r e s u l t s  shown i n  

Table I ) ,  and 3 )  t he  i n s t a l l a t i o n  o f  t he  e x t e r n a l  p e l v i c  and t h o r a c i c  

accelerometers.  

For each o f  t h e  n i ne  t e s t s  o f  t h i s  s e r i e s ,  t he  p r o t o c o l  f o r  s e t t i n g  

up t he  t e s t  was as f o l l o w s :  

1. i n s t a l l  t h e  ATD on t he  s l e d  buck, 

2. i n s t a l l  t he  photographic  t a r g e t s  ( b a l l s )  on t h e  head, tho rax ,  

p e l v i s  , femurs, 

3. i n s t a l l  t he  be1 t s ,  a d j u s t  t he  dummy segments p o s i t i o n s  and 

o r i e n t a t i o n s  then t ens ion  t h e  be1 t s  w i t h  al lowance f o r  3 - inch  

s lack ,  

4.  o b t a i n  anchor l o c a t i o n  and angles a long  w i t h  p r e - t e s t  be1 t d i -  

mens i ons , 
5 .  c a l  i b r a t e  t h e  t ransducers ,  

6. take  set-up photos,  

7 .  arm t he  s led ,  then f i r e  i t .  

A shake-down t e s t  was conducted t o  debug t h e  system, be fo re  t h e  

f o l l o w i n g  9 t e s t s  were i n i t i a t e d :  

3 Low s e v e r i t y  t e s t s :  16 mph @ 10 g ' s  (nominal )  

3 Mid s e v e r i t y  t e s t s :  22 rnph @ 10 g ' s  (nominal )  

3 High s e v e r i t y  t e s t s :  32 mph @ 20 g ' s  ( nom ina l ) .  



DATA ANALY S IS 

The analog data on tape was played back for  digit izing. Using proper 

pre-digi t i z i n g  analog f i l t e r s ,  the A- to-D process resulted in digital  sig- 
nal,  sampled a t  a 6400 Hz equivalent sampling rate.  Anti-alias digi ta l  
f i l t e r s  were then used before reducing the sampling rate  to 1600 Hz. The 

signals were then d ig i ta l ly  f i1  tered w i t h  one of the 3 f i l t e r s  shown in fig- 
ures 5 ,  6 ,  or 7 .  The sled deceleration was f i l te red  a t  80 Hz ( -3  d b  (3100 

hz),  the head accelerations were f i l te red  at. 570 Hz (-3db @600 Hz), and a l l  
other signals were f i  1 tered a t  285 Hz (-3dB 8316 Hz). The f i  1 tered signals 

were then plotted in a strip-chart  type plot to  determine the usefulness of 
the data before the "ANALYZE computer program i s  run. These charts are 

given in Appendix B. 

Results of data analysis are given in Appendix A.  For each of the 9 

t e s t s ,  the package of outputs consists of the following 

1. A sumary of peaks of measured and computed signals,  followed 
by time plot of: 

2. Sled deceleration and chest deflection 
3. Neck reactions 
4. Internal thorax and pelvis accelerations 
5. External thorax and pel vi s accel era tions 
6.  Be1 t 1 oads and femur 1 oads 
7 .  Head angular accelerations and velocities 
8. Internal head t r iax  accelerations readings 
9 .  Computed head c. g .  accelerations 

10 .  Euler rates and angles of the head 
1 1 .  Head c.g. iner t ia l  velocities and displacements. 

For a complete documentation of the t e s t s ,  Appendix B presents 9 

packages each of which consists o f  the following raw and pre-analysis data: 
1 .  Be1 t lengths and be1 t anchor orientations 

2,3,4. Setup photo - right side,  l e f t  side and front 
5. graphcheck of t e s t  

6,7. A / D  sheet and s t r i p  chart of tape-1 (Honeywell) 
8,9. AID sheet and s t r i p  chart of tape-2 ( C E C )  

10,11. AID sheet and s t r i p  chart of tape-3 (Sangamo) 



TABLE 1 

X - R A Y  FILM ABALYSIS JALU 27, 1977 aox ID:  BY^-3 ------------------- 
A=C.  9553, B=O.G155 

READINGS OF X-Z PLANE E ' E A D I N G S  OF Y - Z  PLBHE 
X Z D Y Z D 

PI-  B.EYE: 5.35C -2.13G 17,30 -5.440 -2,060 17.30 
P2- LeEYE: 6,78G -2,03G 13,50 -0.060 -2 ,100 19,40 
P3- R m E A R :  0.89C -0 ,820  17.20 -4.890 -0,780 14-70 
P4- L.EAB: 3.60C -0,820 11.60 2,770 -0.760 17,OO 

Q1- ACC. : -3.91C 0.140 14-50  -1.200 0,090 l 7 ,20  
42- ACC. : -1.96C O * O J C  11.30 3.130 0,130 12+2O 
43- BCC. : -1.721, 4,400 . 13-20 0.440 4.370 72.80 

COORDINATES Y, B. T. CAMERA COORDINATES ?.a. T. C A f l E 3 A  
X Y z X Y z 

P1 : 3,675 -3.736 -1.439 Q1: -2.855 -0 ,938 3.086 
P2 : 5.056 -0,C39 -1,444 Q2: -1,529 2.397 0.077 
P 3  : 0.613 -3.556 -0.566 43: -7,291 0,333 3.304 
P4 : 2.791 1.915 -0.581 P: -3,413 1,172 1 ,477  

C :  1.702 -0.820 -0.573 C P :  -5 ,115 1,992 2,050 

ALUATO!lICAL FBAPIE (YBT CAIYEBB) ORTHOGOHALITP CHECK 
<X> <Y > <z> 

<I>: 0.89277 -0.34504 -0.28966 1.0000 0,0000 0,0000 
<J> : C-35995 0.93291 -0 ,00189 0.0000 0.9999 -0,0000 
< K >  : G,27089 -C. 10258 0,95712 0.0000 -0,0000 1 ,0000 

I N S T X U l l E N T  FBAtlE (WET CAdERA) ORTHOGONALITY CHECK 
<X> <Y> <z > 

(21): 0.21562 -C.81527 -0.53744 1 .OOOO 0,0605 0 ,0548  
<32>: 0.71 171 9.46254 -0.52870 0 ,0605  1.0000 0 ,0536  
<E3>: 0 . 7 2 6 0 3  -0.2871 2 0 ,62485  0 ,0548  0,0536 1.0000 

* * 
* B U N  1D:HYB-3 J A N  2 7 ,  1977 r * * 
* PQ1= 2.563, PQ2= 2.642, PQ3= 2.952 * 
* CPI= -5 ,848 ,  C P J =  0 .014,  CPK= 0.373 * 
* * PERTURBATIONS: E 1  ,E2,E3 
* INSTRUfiEXTBTION I A T B I X  UBT ANATOMICAL * 0 ,0404  0,OUCO 0 ,0378  
* <I> <J> <K> f ORTHOGONALITY CHECK 
* * 



Spherical pho to  targets 
Position Head i n  Most i\leurral Fore over accelerometer t r i  a x  
and Aft Position a f t e r  a1 1 Other instal  1 a t i  ons 
Adjusrments completed 

/ $ ;;k3' inch 
Torso to  be vertical ana 
symme tri cal wi t h  t e s t  
f i  xture 

Targets 
/ Spherical Thoracic 

Lower arm ~ a r a l l e l  to direc- 
t ion of sled travel 7/ 1 

7 / Soherical Acromion 

Accel e romte r  Target 
Provide open areas on 
seatback for  s ide 
vi ew of accelerometer 

1" Foam &am across tni  gf~s targets 

Spherical Pelvic Targets 
w t o  contact seat-  

Feet s trapped 

-\vj'!t- Pel vi s pressed agai ns t 
seatback while subject 

I 1 eani ng fomard 

Knee and Ankle Laceral 
Spacing 10 be 13" center 
t o  center. 10 l b  preload 

Femur Target Spacing: 

Right Side = in. 

Left Side = in ,  

I r~ i  t i  a1 Be1 t Lengths : R. Lap = 12" 
(Center t o  Center of Ends) L .  Lap = 32.5" 

Shoulder = 42" 

Be1 t Sequence : L. Lap ,  R. Lap, Shoulder 
( O u t  from Subject) 

Be1 t End Orientation : Away, Away, Toward 
(Ref. To Subject) 

FIGURE 1 . POSITIOilIlIG Ai4D TARGETING DIAGRAM 





FIGURE 3. INSTRUMENTATION DATA SHEET 
H n 

SUBJECT: Hybr id  111 # I01  - #103: Lo S e v e r i t y  (16.5 mph, 10 G) TAPE R E E L #  139 

nun'her : GM50X H03 # I04  - #106: F i d  S e v e r i t y  ( 2 2  mph, 10  G )  
- -. - 

RECORDER: CEC 
- h 

DESCRIPTION 

through: 77B1 g9 f l O O  - Checkout Run (Hiqh ~ e v e r i  ty) 

A c c o t ~ r ~  t No: 

DATE: 1-28-77 BY: 38 
k 





SAMPLING= 1600 HZ, NCOF=56 

F i g u r e  5. 80-Hz Low-Pass D i g i t a l  F i l t e r  
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FREQUENCY [HERTZ) 

Figure 6. 285-Hz Low-Pass Digital Filter 

SRMPLING= 1600 HZ, NCOFz34 
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SAMPLING= 1600 HZ, NCOF=30 
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Figure  7. 570-Hz Low-Pass D i s i  t a l  F i  1  t e r s  
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Appendix A. 

DATA ANALYSIS RESULTS 





UBOLE BODY RESPONS3 SUMHABY ------------------- ------------------- ------- ------- 
??? G-LEVEL 
87. 3s LONG 
??? YPB DV 

(1 6 . 2  ACTUAL) S B O U L D E B  32LT LAP 
UPPER LOME3 LZPT ----- ----- ..---- 

PEAK FO3CES: 700 1. 858. 1130. 
( L ~ s )  ~ ( M s )  77.1  77.1 85.8 

TEST NO.: 77B101 ------------------ ------------------ 

BELT F E B U R S  
BIGHT LEFT BIGHT 

NECX FORCES: -1P= 225. LBS SI= 225. L9S 0 850. IN-La 
a 104. ss a 8s. HS a 90. d s  

RESULTABT (A-P) (L-1) (s-1) 
PEAK M I N  El AX i lIN 8BX BIN HAX ------ - -  --.-1---.--1 -----*------ 

IN THOSBX ACC: 20 -4 15. -0 . 1 . -5. 5 .  
(G ' S) a ( Y S )  69.5 125.2  85.1 80.8 50.5 126.6 79.0 

GSI= 49 DEPLECTIOB= C .  4 3  I1 3 90. !IS 

IY PELVIS ACC: 16. -1. 7 5. - 4 .  1, -1. 7 .  
(G'S) 13 92.6 1 2 4 . 5  89.3 98.8 62.8 62.6 102.9 

EX THOEAX BCC:  24. -22 .  4 . -1. 1, -7. 7 ,. 
(G' 3 )  3 69.6  68.6 118.0 53.7 79.9 66.6 105.5 

G S I =  6 8 

EX PELVIS XCC: 24. - 2 2 .  2. 0, 0. -2* 5, 
( G I s )  a 92.7 89.2 118.9 0.0 0.0 63.9 9q.4 

B E A D  A X G  ACC : 1768. -258. 285. -1416. 1737. -716. 151. 
(a-~a/s/sj i~ 65.8 139.9  7 7 . 5  92.7 6 5 . 6  121.5 90.9 

H E A D  AYG VEL : 38.8 -1 .7  2.0 -1.3 38.8 - 0 . 5  1.9 
(lsan/s) 21 85.1 68.3 90.1 4 4 - 9  85.0 139.0 1 0 4 - 3  

EULER AijGLZS : 
(DXGRES S) d 

H E A D  C. i;. BCC: 3 4. -23.  2. -3.  3. -30. 1. 
( G I  S) Zi 82.6 103.6 37.8 69.4 130.1 85.8 112.8 

B E A D  C.  G. Hie= 170 

HE83 C.G. VEL: 487. -368. 2 0 .  -43. 3 .  -176. 83. 
(I?I/S)  d 186 .4  110.1 5G.1 91 .8  47.1 92.9  155,9 

HZAD C.  G. DIS: 
(13) a 



FILE: 22 

\ : : : : : : : : : : : : : : : : : : : I  
0 t10 80 120 160 200 

TIME ( MSEC I 

SLED DECELERRT I ON 

FILE: 2s 778101-3: HYB-3L 

A-P CHEST DEFLECTION 
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0 110 80 120 160 200 

TIME ( M S E C 1  

MEASURED FORCES 



FILE: 28 778101-1: HYB-3L 

TIME ( M S E C I  

MERSURED RCCELERATIONS 



FILE: 23 770101-2: HYB-3L 

a 
E d 
CO (U 

I 1  - - cn = 
L3 Y H C "  1 -  0 

I- - I C 3  s' 
X u u 
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c; 
N 

- 
UO 80 120 160 200 

TIME [ MSEC l 

MERSURED ACCELERATIONS 



FILE: 2u 770101-2: HYB-3L 

TIME ( MSEC l 

MEASURED FORCES 



FILE: 18 776101-1: HYB-3L 

1 : : : : : : : ; : :  
0 UO 80 120 160 200 

TIME ( MSEC 1 

3-0 ANGULAR MOTION 



1 : : : : :  : : : : : : : : : : : : : : I  
0 110 80 120 160 200 

TIME ( MSEC I 

MEASURED ACCELERATIONS 



FILE: 20 

TIME [ MSEC 1 

3-0 ACCELERATIONS 



FILE: 19 778101-2: HYB-3L 

I : : : : : : : : : : : : : : : : : : : {  
0 40 80 120 160 200 

TIME I MSEC I 

3-D ROTATIONS 



FILE: 21 77B101-1: HYB-3L 

0 U0 80 1 20 160 200 
1 : : : : : : : : : : : : : : : : : : : j  

--C 
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a 
d 
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4 - 
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0 

0 UO 80 120 160 200 
TIME ( MSEC I 

3-0 TRRNSLATIONS 





SUMHABY ------- ------- TEST NO.: 77B702 ----------- ------- ------------------ YBOLE BODY RESPONSE ------------------- ------------------ 
9.5 G-LEVEL 
87, PIS LONG 
16.4 YPH DV 
(15.6 ACTUAL) SAOULDER BELT LAP BELT FEiitJBS 

UPPER LOWER LEFT R I G H T  LEPT BIGHT 
-0-0 --.--. I---- -0-0- ---.I... -* - IS  

PEAK FORCES: 1054. 86 8. 1176. 629. -30 8. -230. 
(LBS) i3 (8s) 03.9 75.7 87.0 91.4 17.6 22,O 

NECK POBCES: 9P= 225. LBS SI= 250. LBS aOM= 930. IN-LB 
a 107. HS a 03 ,  ns ia 09. as 

RESULTANT (A-p) [Low 
P E A K  

CS-1) 
#IN HAX HIN El AX HIN El AX 

we--- ----o--o--- n I--HIIIII 

I8 THORAX BCC: 19. -4. 17 • -2.  1 • -6 c 4 
( G ' S )  a (as)  76.4 125-7 71.9 75.2 126.1 111.3 79-6 

GSI= 46 DEFLECTION= 0.50 IN 3 90. YS 

13 PELVIS ACC: 15. -1. 15. -4 ,  2 -2. 8. 
(G' S) a 93.9 125,7 91.0 103,8 70*7 134.2 105,4 

EX THORAX ACC: 23. -21, 4. -3 • 3 -7 .. 8, 
f G '  S) a 76,4 70.4 716.5 147.3 75.3 32,8 108.3 

GSI= 6 7 

EX PELVIS ACC: 20 . -19. 2 • O O -1, 7 * 
(G t  Sl a 91.4 91.3 119-6 0.0 0.0 75.7 98.6 

HEAD ANG ACC : 1704. -274, 275. -1523. 1599. -130, 154. 
(aAD/S/S) 3 57.0 146,2 99.0 91,8 66.3 75.7 91.8 

HEAC ANG VEL : 38.2 -0.5 6.4 -0.6 38,1 -1.3 1*8 
(%AD/sl 3 84.5 67.9 725.2 125.7 84.5 83.3 117.8 

EULEB ANGLZS : 
(DEGBEES)  a 

HEAD C.G. ACC: 3 5 . -24, 2 -2 3. -3 2. 3 
(G'S) a 83.3 105.7 40.7 65.7 133.7 85.7 112.3 

HEA D  COG. BIG= 176 

HEAD C.G. VEL: 496. -417. 7 . -17. 30. -175. 90. 
(IN/S) d 187.1 145.7 60.7 85.5 145.7 93.3 153.2 

HEAD C. G. DIS: 
(IN) a 



FILE; 36 7781 02-2: HYB-3L 

I :  : : : : : : : : : : : : : : : : : : I  
0 t10 80 120 160 200 

TIME ( M S E C I  

SLED UECELERflT I ON 

FILE: UI 776102-3: HYB-3L 

1 : : : : : : : I : : : I : : : : : : : d  
0 40 80 120 160 200 

TIME [ M S E C I  

R-P CHEST DEFLECTION 



TIME ( HSEC 1 

MERSURED FORCES 



FILE: 42 778102-1 : HTB-3L 

I : : : : : : : : : : : : : : : ! : : : ]  
0 UO 80 120 160 200 

TIME [ MSEC) 

MERSURED RCCELERATIONS 



- 

0 UO 80 120 lb 200 
TIME ( MSEC l 

MEASURED ACCELERRTIONS 



FILE: 38 770102-2: HYB-3L 

80 120 
TIME f MSEC 1 

MERSURED FORCES 
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0 UO 80 120 160 200 
TIME ( MSEC l 

3-0 ANGULAR MOTION 



FILE: 39 778102-3: HYB-3L 

t : : : t : : : : : : : : : : : : : : : 4  
0 40 80 120 160 200 

T IME I MSEC 1 

MEASURED ACCELERATIONS 



TIME [ MSEC I 

3-0 ACCELERATIONS 



I : : : : : : : : : : : : : : : : : : : !  
0 40 80 120 160 200 

TIME ( MSEC 1 

3-0 ROTATIONS 



TIME tMSEC1 

3-0 TRANSLATIONS 





WHOLE BODY RESFCNSS SUMMAAY TEST N O . :  77B103 ------------------- ------------------- ------- ------- =========55==2==== 

9.7  G-LEVEL 
91 ,  13 LONG 

17.7 3PH DV 
(1 6.4 ACTUAL) SHOOLDEB BELT L A P  BELT F2aUaS 

UPPER L O # E 3  LEPT R I G B T  LEFT E I G i i I '  ..--- ----- --- -- -.--- - - -ow  -.I--- 

PEAK FOBCES: 10cj2. 886 1167. 6 3 0 .  - 3 3 9 ,  -249,  
( L ~ s )  79.2  73 .8  89,8  95.5  17 .3  29.8 

NECK FORCES: A2= 16G. LBS SI= 270. LBS Y O M =  970.  I l l - L B  
d 105. MS 3 82. MS 3 90. MS 

BESULTXliT (A-P) (L-fi) (s-1) 
P E A K  YIN nax MI$ %AX HIB ~l AX 

om--- .-.--.-.-.-- ---------*-. -.------..-- 
I3 THORAX ACC: 20 - 3 19. -1. 1 -6. 5 . 
( G '  S) ( n s )  74.2 130.5 72.5 71,6 143.6 112.4 78.0 

GS I= 49 DEFLECTION= 0, 50 IN 90. dS 

I Y  PELVIS ACC: 17. -1. 15. - 4 .  1 -0. 8 
(G's)  0 96 .7  123.3 93.6 104.1 70.9 82.5  106.0 

zx T H O R A X  ACC: 25. -22. 3. -2 2 , -7 .  a . 
( G ' S )  13 63.8 67.6 118.3 142 ,4  75.2 76.6 1C7.5 

G S I =  7 3  

EX PELVIS ACC: 2C -19. 2 0. 0 - 3 .  7. 
( G '  S )  a 95.1 94.4 122.5 0.0 0.0 73 .3  99.3 

HSAD A N G  BCC : 1881.  -277.  366. -1530.  1810.  -129. 184.  
(SA D/S/S) d 67.3  142.2  99.4 93.0 67.6 7 6 . 6  93.1 

i i E A D  A N G  VEL : 40.4 9C.6 6,1 -1.0 4 0 4 3  -2.4 1 .9  
( E x  D/SJ a 34.1  69.7 122.0 l s 6 . 6  95.7 84.0 121.3 

ZULEE ANGLES : 
(DEGRS3S) 4 

BEAD C . G .  ACC: 37 . - 2 6 .  2 -2.  2. -33. 2 
( G  ' S) d 84.8 106.2 41.4 66.7 34 , s  86.4 114.7 

i iEhD C. G .  VEL:  528.  - 4 2 9 ,  11. -17.  45. -184. 101. 
(13 /S) 3 188.0 146.6 5 6 . 6  8 2 . 5 1 4 6 . 6  9 4 . 3 1 4 6 . 6  

H3A3 C . G .  DIS: 
( 1x1  m 



FILE: 52 770103-2: HYB-3L 

TIME ( MSEC l 

SLED OECELERAT I ON 

FILES 57 778103-3: HYB-3L 

1 : : : : : : : : : : : : : : : : : : : 1  
0 UO 80 120 160 200 

TIME I MSEC 1 

A-P CHEST DEFLECT I ON 



MERSURED FORCES 



TIME ( MSEC 1 

MEFISURED ACCELERATIONS 



FILE: 53 770103-2: HYB-3L 

TIME ( MSEC 1 

MERSURED ACCELERATIONS 



1 
: : : : :  r - 1  

0 80 120 160 200 
TIME ( MSEC I 

MERSURED FORCES 



FILE: r16 778 103- 1 : HYB-3L 

TIME ( MSEC 1 

3-0 ANGULRR MOTION 



TIME ( MSEC l 

MEASURED ACCELERATIONS 



FILE: SO 

TIME [ M S E C I  

3-0 ACCELERATIONS 



FILE: 48 770103-1 : HYB-3L 

TIME I MSEC 1 

3-0 ACCELERATIONS 



FILE: U9 778 103- 1 : HY 6-3L 

# . . .  I . "  

TIME I MSEC I 

3-0 ACCELERATIONS 



L 

B * 

I : : : : - - . ' -  l . . : ; . . . I '  1 s . :  

0 UO 80 120 160 200 
TIME (MSEC) 

3-0 ROTATIONS 



FILE: 51 778103- 1 : HYB-3L 

TIME (MSECI 

3-0 TRRNSLRTIONS 





TEST NO*: 773104 ------------------ ---- -------------- WHOLE BODY RESPONSE ------------------- ------------------- 
10,3 G-LEVEL 
110 ,  3S L O N G  
22.9 3PB DV 

( 2 2 , 5  ACTUAL) SBOULDEB BELT LAP BELT PEMUEIS 
UPPER LOHEB LEFT RIGHT LEFT EIGHT ---- ..--.- -4--- --I- --..a 0-0.- 

PEAK FORCES: 1165. 962, 1342, 832, -347. -304, 
(LEIS) a (1s) 72 ,7  77.0 8 5 , ~  92.7 1 7 , ~  Z I , ~  

NECK FORCES: AP- 275. LBS SI= 295, LBS HOB= 1025.  IEImL3 
d 100. YS 3 78, HS 3 94, MS 

BESOLTANT (A- I? (L-3 1 6-1 ) 
PEAK 51 N dBX HIN &AX YII d B  X --..-.- . -I----.-- -.-.-------- 

IN T H O R A X  ACC: 21. 0 . 20. -2. 1 -12. 6. 
f G '  5) ia (3s) 6 7  146.4 66,4 75,5 135 , l  106.9 75.3 

GSI= 6 7 DEFLECTION- O * 6 O  IU 3 83, as 

IS PELVIS ACC: 23. 0. 20, -3 1 + - 2. 14. 
( G ' S )  rP 95.2 122.4 93.8 100.9 62.9 136.4 98.9 

EX T H O R A X  ACC: 27. -24, 0 , -1 , 4 -7. 16, 
(G 'S )  a 63 ,9  65.4 146.4 125,O 74.6 73.9 104,8 

GSI= 98 

EX PELVIS ACC: 29. -25. -0. 0, 0 -2. 13, 
( G  ' S )  d 95-8  93.7 746,4 0.0 0,0 141 ,9  fO1,4 

HEAD A N G  ACC : 2191. -268, 450. -1851, 2114. -70, 261. 
(zAD/S/S)  3 6 2 , 1  131,6 92.6 87.5 62.2 66.4 86,1 

READ A N G  VEL : 42.8 0.0 8.3 - 6 , l  42.8 -1,1 3.3  
(RAa/S) 3 8 0 , 8  34,4 121,9 166,4 80.3 77.2 148,8 

EULER ANGLES : 
( D E G R E E S )  a 

HEAD C. G. VEL: 666,  -574, 9. -10. 32. -209. 117. 
(I N/S) d 187,8 146.4 45,8 72.0 4 88 ,8  151.3 



FILE: 66 

I : : : ! : : : : : : : : : : : : : : : {  
0 40 80 120 160 200 

TIME ( MSEC I 

SLED DECELERATION 

FILE: 71 

1 : : : : : :  : : : : : : : : : : : : : I  
0 UO 80 120 160 200 

TIME I MSEC I 

R-P CHEST DEFLECTION 



t : :  1 : : .  : : : : : : : : : : : : : I  
0 40 80 120 160 200 

TIME [ MSEC 1 ' 

MEASURED FORCES 



TIME ( MSEC 1 

MEASURED ACCELERATIONS 



FILE: 67 77810U-2: HYB-3M 
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TIME t MSEC I 

MEASURED ACCELERATIONS 
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MEASURED FORCES 



FILE:. 62 77BlOQ-1: HYB-3M 

- 
0 

0 UO 80 120 160 200 
TIME ( MSEC 1 

3-0 ANGULAR MOTION 



FILE: 69 77B10U-3: HYB-3M 

TIME ( MSEC 1 

MERSURED ACCELERATIONS 



FILE: 6U 77BIOU-I: HYB-3M 

I : :  : : : : :  I  : : : I : : : : : : : {  
0 40 80 120 160 200 

TIME t MSEC 1 

3-D RCCELERRTIONS 



FILE: 63 770104-1: HYB-3M 

t : : : : : : : : : : : : : : : : : : : j  
0 UO 80 120 160 200 

TIME I M S E C ?  

3-0 ROTATIONS 



FILE: 6s 778 104- 1 : HY B-3M 

TIME t MSEC) 

3-0 TRANSLATIONS 





#HOLE aODY RESPONSE SUMMABY TEST NO.: 773105 
========I========== ======= ================== 
10.5 G-LEVEL 
711,  US LOXG 
23.5 MPH D V  

(22.6 A C T U A L )  SBOULDEB BELT LAP aELT FEfl133S 
U P O E B  LOWER LEFT RIGHT LEFT R I G H T  ---- ----- ----IC 

----* -om--  ----- 
PEAK FOaC3S: 1216. 986,  1412. 942. - 3 6 6 .  -337. 
(LBS) 3 (IS) 73.5 77.2 87.2 92.9 17.8 20*3  

N E C K  FORCES: AP= 270. LBS sl= 310, LBS BOH= 960. rnr-la 
a 100. as a 79. PIS a 85, as 

BESULTAIYT (1-P) G - B )  ( S - 1 )  
PZBK MAX HI N i lAX b1N H AX 
--I-- 0 * -  1---0---01- 

18 THORAX ACC: 22, 1  * 20, -2, 1  • -1 2. 5, 
(G'S)  a (as) 71.6 141.6 66.5 70,6  138.8 107.6 79.1 

GSI= 7 0  DEPLECTIOa= 0.65 I N  3 53. YS 

IN PELVIS ACC: 25, -0 . 21. -4* 1 . -2 16. 
(G' 5) b 96.6 146.5 93.3 97.0 64.9 146.5 101.4 

BEAD A N 2  A C C :  2020. -386. 355. -1874. 1927. -145, 284 .  
(asD/s/s) d 62.2 137.4 93.9 88 ,5  62.8 68.1 98.4 

HEAD A N G  VEL : 42.8 1.3 7.4 3,9 42.7 -2.5 3 . 7  
( B A D / S )  b 81.6 1 4 6  115.7 124.1 81.5 80.2 118.7  

EULEE ANGLZS : 
(DEGREES)  a 

H E A D  C. G. ACC: 40. -28. 2. -3  3 .  -36 .  1 
(G ' S) 3 80.4 102.6 32.8 62.6 88.7 82,3  108.3 

H E A D  C.G. HIC= 253 

B E A D  C.G. VEL: 6 5 8 ,  -552 .  2 . - 2 9 .  49 ,  -197.  135, 
( IN/S)  3 187.9 140.5 5 6 . 5  77 .6  146.5 8 9 . 9  158.9 

H E A D  C , G ,  DIS:  
(13) a 



FILE: 80 7701 05-2: HYB-3M 

FILE: 85 

TIME t MSEC 1 

SLED OECELERRT I ON 

I : :  : : : :  : : : : : : : : : : : : : 4  
0 UO 80 120 160 200 

TIME ( MSEC I 

R-P CHEST DEFLECT I ON 



TIME t MSEC 1 

MERSURED FORCES 



TIME f MSEC I 

MERSURED ACCELERATIONS 



C \ 1 I,. 

TIME I MSEC I 

MEASURED ACCELERATIONS 
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TIME ( MSEC I 

3-0 ANGULAR MOTION 



TIME I MSEC I 

MERSURED ACCELERATIONS 



FILE: 78 

1 : :  : : : :  : : : : : : : : : : : : : i  
0 110 80 120 160 200 

TIME t MSEC I 

3-D RCCELERATIONS 



EULER RATES EULER ANGLES 

INERT I AL INERT I AL 
YRW PITCH ROLL YFIW PITCH ROLL 

( RRO/S I [ OEG 1 



FILE: 79 

TIME [ MSEC 1 

3-0 TRANSLATIONS 





TEST NO.: 77B106 
----------------a- ------------------ W i i O i E  BODY RESPONSE -----__------------ -----_------------- 

10.2 G-LEVEL 
105. ?!S L O N G  
21.8  dPH D V  

(21.3 ACTUAL) SHOULDER BELT LAP BELT PEHUBS 
UPPEX LOWER LEFT 3 I G H T  LEFT RIGHT 
- - -em - -ow-  H o e -  --.#I- ----- ----- 

PEAK FORCZS: 1201. 986, 1346. 837. -403, -278. 
(LBS) a(YS) 73.4 78.4 85.3 94.1 16.5 21.5 

HECK FORCES: BP= 275. LBS SI= 320, LBS HOB= '020. IB-LB 
a 101. HS d 78.  HS a 83, ess 

2ESULTBHT (A"p) (LOR) (s-1) 
PEAK 3 11 MAX HIN ?iBX MIN M A X  --- 9 - - - .  -----w--.-- --------11- 

18 THORAX ACC: 22. 1 . 21. -2, 1. - 1 2 * ,  6. 
(G'S) a (as) 71.6 145.9 65.2 75.1 140.3 106 -7  77.2 

GSI= 72  DEFLECTION= 0.52 I N  85. MS 

IH PELVIS ACC: 24.  - 1 . 20. -4 1 * -0. 16* 
(G'S) 3 97.9 145.9 94.3 97.6 6 7 - 7  6 2 . 8 1 0 2 . 2  

EX T H O R A X  ACC: 29. - 2 6 .  -1. - 7 .  3  , -8. 16. 
(G ' S) ;a 64.7 64.8 109.2 139.4 74.7 75.1 104.8 

GSI= 111  

EX PELVIS ACC: 32, -28, 1 • 0 .  0. -1. 14s  
(G' 51 & 95.9 94.3 143.4 0.0 0.Q 143.0 99.6 

HZBD ANG ACC : 2212. -347. 387. -2042. 1961. -163. 353. 
{ ~ A D / s / s )  ii, 62.9 126.9 95.1 87,O 65.9 66.6 89.8 

H E A D  A N G  V X L  : 44 .4  3.7 9.3 -0 .5  44.1 - 3 . 2  3 . 8  
( R A D / S )  d 8C.4 146.7 120.8 145.9 80.1 77 , s  111.5 

EULEP, 49GLE3 : 
(DEGRSE S )  3 

H E A D  CeG, ACC: 43. - 3 0 .  2. - 2 .  4. -40. 2 
(G ' Sf a 82.2 99.1 35.3 61.4 85.7 81.1 108.1 

H E A D  C , G .  HIC= 273 

H E A D  C O G .  VEL: 6 20. - 5 3 3 ,  3 .  - 14. 6 7 ,  -217. 97 
(IN/S) 187.3 145.9 55.9 7 0 * 1  145.9 88.6 145.9 

H E A D  C, G. DIS:  
(13 b 



I : : : : : : : ; : : : ; : : : ; : : : {  
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TIME ( M S E C )  

SLED DECELERATION 

. . . . . . . . . . . . . . . . . . . . .  
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TIME ( MSEC I 

R-P CHEST DEFLECTION 
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TIHE t MSEC 1 
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TIME I MSEC 1 

MERSURED ACCELERATIONS 
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TIME [ MSEC 1 

MEASURED ACCELERATIONS 



TIME f MSEC 1 

MEASURED FORCES 



FILE: 80 



FILE: 99 770 106-3 : HY B-3M 

. . . . . . . . . . . . . . . . . . . . .  
0 UO 80 120 160 200 

TIME [ MSEC 1 

MEASURED ACCELERATIONS 



TIME t MSEC 1 

3-0 RCCELERRTIONS 



I : : : : : : : : : : : : - - - ' - - - {  1 . b .  
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TIME I MSEC 1 

3-0 RCCELERATIONS 
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TIME ( MSEC I 

3-0 ACCELERRTIONS 



1 : : : : : : : : : : : : : : : : : : : 1  
0 UO 80 120 160 200 

TIME (: MSEC 1 

3-0 ROTATIONS 
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TIME MSEC 1 

3-D TRRNSLRTIONS 





YHOLE B O D Y  RESPONSE SUHM AP Y TEST NO.: 773107 ------------------- ------------------- ------- ---- --- ------------------ ------------------ 
19.4 G-LEVEL 
87, ?lS LONG 

32.9 YPH DV 
(32.1 ACTUAL) SHOULDER BELT LAP BELT PEBURS 

UPPEB L O t j E B  LEFT R I G H T  LEFT B I G B T  
-ow-- 0-0.- U.I. .-*-.- -...-- -...-- 

PEAK FORCES: 1873. 1533. 2565. 1685. -725. -701. 
(LBS) a ( H S )  65.4 65.4 70.4 76.7 16-0  16.6 

NECK FORCES: AP= 390 .  LBS S I =  530. LBS BOIf= 1340. I N - L B  
cil 03. ns a 65. as a 70. HS 

RESULTANT (A-p) (LOR) (so 1) 
P E A K  E~IN mix HIN aax UIN BAX 

---I- ------I---- -HI-------- ------------ 
It? THORAX ACC: 3 3 . -5. 30. -4.  1, -24. 11. 
(G ' S) 3 (HS) 62.2 146.1 62.2 85.7 105.0 87.8 64,1 

GSI= 247 DEFLECTION= 0 . 9 4  IN a 07 .  MS 

IN PELVIS ACC: 48 . -2. 41. -6. 2 -1, 32, 
(G ' S) a 7 9 - 8  141.4 76.6 80.4 43.7 55.2 83.8 

EX THOBAX ACC: 42. -38.  5 . -2, 5 - 14. 3 4 . 
( G ' S )  i2 55. 54-0  145,s  105.8 90.6 55-2  85.6 

GSI= 353 

EX PELVIS ACC: 62. -51. 3 a O O -4 . 29. 
(G' S) 3 77.9 77.2 142-5  0.0 0.0 57.2 79,4 

H E A D  BNG ACC : 3541. -491. 435, -2871. 3503. -310, 489. 
(RAD/S/S) d 50.4 108.5 74.8 73-7  50.4 54.1 84.1 

H E A D  A N G  VEL : 57.4 3.3 10.5 -4.5 56.8 -4.1 6.9 
(BaD/S) 3 67.2 124.7 100.5 145.6 66.7 63.2 103.1 

EULEB ANGLES : 
(DEGBEES) (a 

H E A D  C.G. V55: 941. -789. 8. -25- 134. -314. 181. 
(IN/S) d 186.1 144.7 44.7 62.5 144.7 74.1 144.5 

H B A D  C.G. DIS: 
(IN b 



TIME [ MSEC I 

SLED DECELERRT I ON 
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TIME [MSEC) 
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MERSURED ACCELERATIONS 
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3-0 ANGULAR MOTION 



TIME [ MSEC 1 

MEASURED ACCELERATIONS 
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3-0 ACCELERATIONS 



TIME ( MSEC 1 

3-0 ROTATIONS 



80 120 
TIME t MSEC I 

3-0 TRRNSLRTIONS 
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TEST NO,: 77B108 ------------------ --------- --------- UHOLE BODY RZSPONSE ------------------- ------------------- 
19.1 G-LEVEL 

86. dS L O N G  
32.1 BPH D V  

(32.3 ACTUAL) SHOULDER BELT LAP BELT FEBUBS 
UPPER LOWER LEFT R I G H T  LZPT B I G H T  
-*I- --.-- .-.-- --I-- --*I- me--- 

EZAK FOBCES: 1881, 1502. 2498. 1741. -504. 546. 
(LBS) d(fl.5) 66.0 66.0 74.7 76.0 15.9 171.7 

NECK FORCES: AP= 380, LBS SI= 540, LBS YOU= 1420. IH-LB 
88. US 3 67. MS iB 73, . H S  

RESULTANT (hop) (L-fZ) (s-1) 
P E A K  M I N  M A X  i f I N  MAX i l I N  EBX 

--I- --..)I------ - - C I I I I I I I I I  -HIII.IIII- 

IN T H O R A X  ACC: 34. - 4. 32. - 5. 2 . - 20,  9 • 
( G  ' Sf a (as) 61.6 141.7 60.6 90.3 73.9 86,g 63.7 

GSI= 249 DEPLECTION= 1.00 IH i3 87, YS 

I N  PELVIS ACC: 47 -3. 42. -6 2 . -5.  26, 
( G ' S )  3 77.9  143.0 75.5 72.2 42.6 114.0 84*1  

EX THORAX ACC: 42, -37. 5 - 6 .  10. - 1  3. 29, 
(G'S) 3 52.2 54.8 140.4 75,1 89.7 5 3 . 4  85.5 

GSI= 324 

HEAD ANG ACC : 3584. -331. 783* -2983. 3422. -269. 503, 
(BAD/S/S) 3 51.6 104.7 81,1  74.7 51,7 54.7 84.3 

HE13 ANG PEL : 57.5 4 10.1 -5.4 57.2 -2.9 7 .9  
D/S) b 6a.5 52.5 88.5 144.7 6 8 1  63.7 106.1 

EULER ANGLES : 
(DBGREE S) a 

HZAD C. G. ACC: 6 7, 2. -44. -5. 5 .  - 6 3 .  -6. 
(G' 5) c3 67.9 144.7 84.3 51.2 99.1 6 8 , 2  144.7 

B E A D  C.G.  VEL: 939. -796. 15. -33. 88. -306. 166. 
(IrJ/sl 192.4 144.7 40.5 65.9 144,7 75.0 146.5 

H E A D  C. G. DIS: 
(IN1 d 



FILE: 125 778108-2: HYB-3H 

TIME ( MSEC 1 

SLED DECELERRT I ON 

FILE: 130 776108-3: HYB-3H 

t : : : : : : : : : : : : : ; : : : : : : : : : : 4  
0 50 I00 150 200 250 

TIME ( MSEC I 

A-P CHEST DEFLECTION 



1 : : : : : f : : : : : : : : : : I : : : : : : : d  
0 so 100 150 200 250 

TIME ( MSEC 1 

MERSURED FORCES 



FILE: 131 

I I - - 
cn 4 
C3 Ir - W 1 '  

I- - j C T J  
2 Y 
C1 

e 
I  
Lz 

0 50 100 150 250 
TIME ( MSEC 1 

MERSURED RCCELERRTIONS 



FILE: 126 778108-2: HYB-3H 

150 200 250 
t . . - - l 7 - . -  

I . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  
0 50 100 150 200 250 

TIME ( M S E C I  

MEASURED ACCELERRTIONS 



LEFT SIDE RIGHT SIDE 

UPPER LOWER 
SHOULDER LAP BELT FEMUR SHOULDER LAP BELT FEMUR 

( LBS 1 I LBS 1 



TIME t MSEC 1 

3-0 RNGULRR MOTION 



TIME [ MSEC I 

MERSURED ACCELERATIONS 



TIME ( MSEC 1 

3-D ACCELERRTIONS 



t : : : : : : : : : t : : : : : : : : : : : : : : i  
0 50 100 150 200 250 

TIME I MSEC 1 

3-0 ROTATIONS 



TIME ( MSEC I 

3-D TRRNSLATIONS 





MKOLZ B O D Y  RESPONSE SUMnABY IEST NO.: 773109 __----------------- ------- ------- ------------------ __----------------- ------------------ 
19.4 G-LZVEL 

8 3 .  ?IS LONG 
3 4 .  1 Y P H  DV 

(32 ,7  ACTUAL) 3 A O U L D Z R  B3LT LA2 EELT FEMURS 
rJPPER LOWER L2FT BIGHT LEFT 3 I G B T  
----I ---I3 -OW--  ----- ..---- ----- 

P9AK FOZCES: 1891.  1518 .  2383.  1646.  - 5 6  4 606, 
(L3S) d ( l l S )  68.2 64.4 74 .4  76.3 16 .3  169.5 

N E C K  FORCES: .IP= 390.  as SI= 570. LBS 33u= 1460. xa-LB 
81, as ai 64. HS a 69. ms 

R X U L T A N T  (A-  P (L-8 )  (S- I )  
PEAK dIY !lAX 3fN YBX YIB B AX ----.- I .  lUIIIIII.Il --.-.------- 

11 THOEAX ACC: 3 4 -4, 3 2. - 7 ,  3 . - 2 0 .  11. 
(G 'S)  (3 (LYS) 60.7 145.4 58.9 94 .0  108.0 86.7 64.6 

GSI- 2 4 5  DEFLECTION= 0 .96  I N  3 3 3 .  ZS 

EX PELVIS ACC: 66. - 6 0 .  6. 0 O - 5 .  20. 
(G'S) d 76.9 77.0 145.0 0.0 0.0 57.1  81.7 

H E A D  A N G  ACC : 3862 ,  -530. 515. - 2 7 8 9 .  3761. - 2 6 8 ,  519, 
(aAD/S/S) d 5 3 . 8  11C.5 83.7  7 4 - 5  52.1 54 .7  7 4 . 4  

HEAD A E G  VEL : 5 8 . 1  -1.0 9.3 7 57.5 -4.0 8.8 
( B A D I S )  3 67.5 53.3 152.5 1 5 5 ~ 0  67.3 6 ~ ~ 3  I S ~ , O  

SDLER ANGLES : 
(DEGaEES) (3 

HEAD C m  G e  V X :  l ' " C 3 ,  -331 .  17. -23. 120. -322 ,  145.  
(Is/s) d 192.6 1 4 3 , 6  6 2 , 3  1 4 5 . 3  74 .6  1 4 2 . 6  



TIME I MSEC 1 

SLED DECELERATION 

l : : :  : : : : :  : : : : : : : : : : : : : : : : I  
0 50 100 150 200 250 

TIME [ MSEC 1 

R-P CHEST DEFLECTION 



TIME I MSEC l 

MERSURED FORCES 



0 50 100 150 200 250 
TIME [ MSEC I 

MERSURED ACCELERATIONS 



FILE: 1 ~ 2  77B 109-2: H'f B-3H 

, . . - -  I . . . _  

TIME ( MSEC 1 

MEASURED ACCELERATIONS 



FILE; 1 ~ 3  778109-2: HYB-3H 

TIME ( MSEC I 

MEASURED FORCES 



FILE: 135 



FILE: 11111 7701 09-3: HYB-3H 

I : : : : : : : : : : . . . . ' . . . . ' '  I . . .  . k  . : : :  

0 SO 100 150 200 250 
TIME ( MSEC 1 

MERSURED RCCELERAT I ON5 



3-0 RCCELERATIONS 



FILE: 137 778 109- 1 : HY B-3H 

TIME ( M S E C l  

3-0 ACCELERATIONS 



FILE: 138 778109-1: HYB-3H 

( : : : : ; : : : : W ; : : : : : : : : : ;  : : : : I  
0 50 100 150 200 250 

TIME ( M S E C )  

3-0 RCCELERATIONS 



FILE: 136 778 109- 1 : HY B-3H 

0 SO 100 150 200 250 
TIME I M S E C ?  

3-0 ROTATIONS 



FILE; 1UO 

1 0 

d 
0 
(3 

: : : :  7::: : : .  

0 

0 
0 
rC 

0 50 100 150 200 250 
TIME 1 MSEC 1 

3-0 TRRNSLRTIONS 





Appendix B. 

R A W  D A T A  





. 778101 TEST NO. . 
SUBJECT: 

BELT ANCHOR ORIENTATIONS 

A.  SHOULDER BELT 

S i d e  View 

Top View 

True L e n ~ t : ~ .  > 

8. LAP BELT PELVIS ANGLE = 9' 

Top View 

S ide  View ,- True Length 
R i g h t  = 6 - 5 6  ' n .  

j L e f t =  5 i n .  

' i 

L e f t  S ide  R i g h t  S ide  

Sketch i n d i c a t e s  p o s i t i v e  ang le  d i r e c t i o n s  

C R i g h t =  5 2 '  
L e f t  = 49 " 

BELT LENGTH DATA 

BELT 1 PRE- IMPACT 1 , POST- IHPACT BELT STRETCH j POST IMPACT LENGTH 
POS ITiON LENGTH ! i n . )  I LENGTH ( i n )  W /  I O A D  ilFl 1 5  f i ~ . )  

I 

R t .  Lap ! 12.19 12.31 
i 

t 
l 

i t .  i a p  1 32.5 1 32.56 0.06 1 i 
Shoulder  I 42.0 

1 42 .13  i 0.13 I 
I 
I 

I I I 











I t  3 W 
I1 m 11 
H I H  
11 9 t l  
I1 * I1 
11 r 11 
n n 
11 - n 
I1 - 11 
I1 I I t  
I1 r U 
11 9 11 
W - I1 
I1 9 n 
11 I4 
U A U  

b 2 
r a 
I m 
1 m  
%I  > 

1 5  
I 
I - 
I - 
D n 

. 8 -  
I B * - 
I m 

' e -  
l (r 
b 
1.- 
8 P 
I L. 





m a 2 6 a a m m  - . 9 9 9 . . 9 . 
J q J Z T J J J  
Q m ( 0 6 m a m  
N N N N N N N  

I 
N N N N N N N  I 
- . r . - - 4 4 L .  I 
+ + + + + + +  I I- 
- . . L . r . r . C r . I  C I- 
+ + + + + + + I I 
J q = r = = = Z = x  . e m  

s kbJ 
L IL 





t I- 
8 - 
8 a 
6 
E 
I 
I 
r 
8 
I I 
L 3 
1 0  
I I 
1 P 
l r 
I U 
t 
I - 
t u 
b Q 
1 u 
I-C 
I 
r d  
k u 
t I- 
I - 
I u 
1 3  
1 0  
f 
& 
I 
I 
1 
1 9  
t f- 
1 9  
I 
1 I 
I 
I k 
1 9  
1 9  
r 
I-- 
b v) 
I W 
1 - 1  
I - 
I .A. 
I 
I C 







TEST NO. : 7781 02 

SUBJECT: 

BELT ANCHOR OR1 ENTATIONS 

A.  SHOULDER BELT 

Side View 

1 
Top View 

True Length ' \ 
5.88 i n .  

8. LAP BELT P e l v i s  Angle = 1 1 . 5 "  

Top View 

L e f t  S ide 
\ 

R i gh t  Side 

Side View ,.- True Length 
/ R i g h t  = 6.5 i n .  

I / L e f t  = 4.63 i n .  

Sketch i n d i c a t e s  p o s i t i v e  angle  d i r e c t i o n s  

' R i g h t =  53 ' 
L e f t  = 49 

BELT LENGTH DATA 

R t .  Lap 

Lt. Lap 

Shoulder 

BELT 
POS 1 T I  ON 

PRE- IMPACT 1 POST- IIIPACT * STRETCH i POST INPACT LENGTH 
LEYGTH ( i n . )  I LENGTH ( i n )  ~ n )  w /  loAn CFI I c (b.) 

I 











ANALCjG-TO-OIL ITAL CONVkHSION & D I G I T A L  F I L T E R I N G  
- - - - " - - " - - - - - - - - - - r - - - r l - r - - " C l - - - - - - - * * - - - - * - F " - * - F . - * " .  

P K O J E  C T ~  cHOLE ~ J O D Y  H k S P O h S C t  H Y H R I O  111 S E R I E S  

ANALOC, T A p E t  I ~ S H I - 1 3 8  EXPANDED 1611, WAS A /U  CONVERTED T O  D I G I T A L  TAPE:  524,GMR- D A T E :  09-FEB-77 

T E S T  S T G N A L S :  16t33 P T S / C H  AT 6396.97 HZ. C A L  S IGNALS :  NOT D I G I T I Z E D ,  

F l l  E Ct1  CONTC.t.IT rlF CHANNEL ---- - 4  .----------------- 
F I L T E R  F I L T E R  NO. SAMPL ING 

LJNITS/VOLT U N I T S  91 AGES CUTOFF P T S  HgRTZ  
--*-c.---,, w-- -"  * - I T - .  *-.e*m ." " * C I I C C W  

h 1 7  - 1 1  4 x 1  HFAD ACC A  @ 01 -42.20 G'S 4tlt18 569.9 398 C 1599.24 

678 - 2: AY1 - t1EALl ACC B 01 - 3 j ; l I ~  G8S 4tlt10 569.9 398 1599.24 

b79 - 3 1  A Z 1  9 HEAL, ACC C  @ Q l  r42.5n G'B Utlt18 569.9 398 1599.24 

~ R M  - 4: AX,? - ItEAD ACC C 02 -38,38 G 8 S  4tlt18 569.9 398 9 1599.24 

6 8 1  - 5 1  A Y ?  - HEAD ACC A @ 02 -37.lGl G 8 S  4tltle 569.9 398 9 1699.24 

68? - 6 1  n ~ 2  I W E A D  ACC @ 0 2  -42.50 G'S 4tlt18 569.9 398 0 1599.24 

6 8 3  - 7 1  AX3 - HEAD ACC H * 03 -40.90 G C S  4tlt18 569.9 398 1599.24 

6 8 4  - HI A Y 3  - I i f A D  ACC C C 0 3  -34.1B G ' S  4tltl8 569.9 398 1599.24 

6H5 - 9 1  AZ3 - HEAD ACC A 0 3  -48.28 G ' 6  4tlt18 569.9 398 * 1599.24 

he6  - lor A-P I N T F R N A L  P E C V I S  ACC -25.60 G 8 S  4tlt12 285 .0  398 1599.24 

6 8 7  - 1 1 1  L-R I N T t f t N A L  P E L V I S  ACC -25.70 GeS utiti2 215.0 398 0 1599.24 

688 - 121 S - 1  I N T k R N A L  P E L V I S  ACC -25.80 G 0 S  4t1t12 285.8 398 1599.24 

- - - - - - - - - - - - - - - - - - - - . r - - - - - ~ - - ~ ~ - - ~ ~ ~ ~ - ~ ) - - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ w ~ w ~ ~ m ~ ~ - m ~ - ~ - ~ - ~ ~ ~ ~ ~ - ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ a ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ -  

F 11 I t H t I )  F I L E b a  6 7 7  - 688 D I G I T A L   TAPE^ GflR-DUH D A T E )  U9-FEE-77 HUN 101 778182-11 HY8-SL 















778103 TEST NO. : 

SUBJECT: 

BELT ANCHOR ORIENTATIONS 

A.  SHOULDER BELT 

S i d e  View 

TOP View 

True Length  ' \ 
5.56 i n .  

B. LAP BELT 

Top View 

- I S 0  

L e f t  S ide  

-3  " 

L v \, R i g h t  S ide  

P e l v i s  Angle = 10.5" 

, S i d e  Vie;< True Leng th  
R i g h t  = 6.81 i 
L e f t  = 5.25 irk 

Sketch i n d i c a t e s  p o s i t i v e  a n g l e  d i r e c t i o n s  

BELT LENGTH DATA 

Rt. Lap 1 12.06 1 12.19 I I 0.13 1 
I I 

I I 

BELT 
POSITION 

L t .  Lap 

Si ioul d e r  

PRE- IMPACT 
I 

POST-IMPACT BELT STRETCH  POST IMPACT LENGTH 
LENGTH ( i n . !  , LiNGTH ( i n )  ~ n )  W /  I n u 1  I c 

i I ( i n . )  
I I I 













rl. E+00 



ANALOG-TO-UIGITAL C n N V t H S I Q N  L D I G I T A L  F I L T E R I N G  
- l - C - - - - - - - ~ - - - - - - - - c - - - - - - D D D " . 1 - ~ ~ ~ . . . 1 . . r r ~ ~ ~ . . - " * . .  

RUN 1 0 1  7 7 8 1 0 3 - 2 1  HYB-3L 

o ~ a s ~ ~ o a a ~ a a a a ~ a  

ANALOG 1 APE: I I S k I - 1 5 9  EXPANOLD l b : l r  WAS A I D  CONVkHTED TO D I G I T A L  TAPE8 524,GHR- O A T E I  09 -FEB-77  

T t S T  SIGFIA1.S: 1 4 4 2  PTS/CH A T  6396.18 HZ. CAL SIGNALS:  NOT D I G I T I Z E D ,  

F I I  F CH COFITENT OF CHANNEL 
c--- -- -c---------------- 

F I L T E R  
ST AGES 
-.I--. 

7211 - 2 1  A-P EXTtHNAL CHtST ACC 42.40 G'S U t l t 1 2  

725 - 3 1  L-R E X T t H t i A L  C l i t S T  ACL 35,561 G'S 4 t l t 1 2  

m 726 - 4 1  S-I EXTERNAL CHEST ACC 
I 
W 
P 

7 2 7  - 51 A-P EXTLRNAL P E L V I S  ACC 

7 2 8  V- 61 S - 1  EXTLRNAL P E L V I S  ACC 

7 2 9  - 7 1  RIGHT FEMUR LOAD 

7 3 ~  - 8 1  1 E F T  FFMUH LOAD 

7 3 1  - V ;  RIGt iT  LAP BELT LnAO 

7 3 2  - 1 M t  LFFT LAP BELT LOAD 

7 3 3  - 1 1 :  IJPPFR SHOULDER UELT LOAD 

G * S 

G S 

G'S 

LBS 

Les 

L R S  

LBS 

LHS 

L 8 3  

F I L T E R  
CUTOFF 
Q C 9 e - r  

NO, SAMPLING 
P T s H ~ H T Z  
-9- *.-.--9- 

- - - - - - - - - - C - - - - - - - - - - C - C - - C - - C - - - r - - - " " ~ - - - - ~ " - ~ - - - - " . - . . - . " " . - " ~ - ~ P " - - ~ ~ - . . I - - . F - - - ~ . - - - m ~ * . - - - - - - - . ~ * * -  

FII T L H t l )  f T L E b t  7 2 3  - 7 3 4  D l G I T A L  TAPE1 GMR-DUH DATE: 0?-FEB-77 HUN I D :  7 7 8 1 0 3 - 2 8  HYB-3L 





a m w e  
J * J f  . . . .  
a m m a  
v e v u  
m L n m U I  

N N N N  
4 l r . C  

+ + + +  
- - - d  

+ + + +  
3 f 3 J  

U 
U d U  
a u u  

L 
c E a 
< I L L  

r- CJ 9 
e r n -  
r- r- * 







TEST NO. : 77B1 O 4  

SUBJECT: 

BELT ANCHOR OR1 ENTATIONS 

A. SHOULDER BELT 

Side View 

Top View 
1 I 

True Length ' \ 
5 . 5  i n .  

B.  LAP BELT P e l v i s  Angle = 12" 

Top View 

L e f t  Side R igh t  Side 

Side View ,True Length 

Sketch i n d i c a t e s  p o s i t i v e  angle  d i r e c t i o n s  

R igh t  = 52  ' 
L e f t  = 49 O 

BELT LENGTH DATA 

1 12.13 1 12.25 1 0.13 
I 

R t .  Lap i I I i 

BELT 
POSITION 

L t .  Lap 
Shoulder 

PRE- IMPACT 
LENGTH ( i n .  ) 

I I 

POST- Ir1PACT * 2ELT STRETCH POST IMPACT LENGTH 
LENGTH ( i n )  (in\ Iw/ I o A D  CF1 1 5  (b.) 

I 











l l s n  Ir 
Il PI I 1  C 
I 1  B I 1  ? 
U 6 I l  IE 
I t  2. I t  W 
1 1 5 1 1  LL 
fl R I 
n - n  e 
11 rr I 1  h 
n u n  
II O W  .- 
I I P W  W 
R W *  t 
ll I 1  - 
I I C ~  o 
H I- 

8 D 
I a 
I & 
I CI 

I m 
'If- 
1 + 
1 















TEST NO. : 7791 05 

SUBJECT : 

BELT ANCHOR OR1 ENTATIONS 

A. SHOULDER BELT 

Side View 

Top V i e w  
I 

True Length \ 
5.38 in, 

B. LAP BELT 

Top View 

L e f t  Side 

Pe lv i s  Angle = 13" 

Side View True Length 
, . /R igh t  = 6.81 i n .  

I I L e f t =  5.63 i n .  

Sketch i nd i ca tes  p o s i t i v e  angle d i r e c t i o n s  

' R i g h t .  5 3 O  
L e f t  = 7 

BELT LENGTH DATA 

R t .  Lap 

i t .  Lap 

Shoulder 

BELT 
POSITION 

BELT. STRETCH i POST IMPACT LENGTH PRE- IMPACT POST- IMPACT 
LENGTH (in.) H (in) 1 n 1  I w /  l n A D  f F l  l S (in.) 

I 











ANALOG-TO-DIGITAL CONVERSION O D I G I T A L  F I L T E R I N G  
-w----*------m.-*w----w---.-.--v----w------..-*m.m 

RUN ID :  77B10S-11  HyB-sH 

E D L F l X i l t = = X t E P I  

PROJECT: w H O L ~  BODY RESPONSE1 HYBRID I11  SERIES 

ANALOG TAPE: H S R I - 1 3 8  EXPANDED 1611 ,  WAS A I D  CONVERTED T O  D I G I T A L  TAPE: 524,GHR-  DATE^ 89-FEB-77 

TEST SIGNALS: 1 5 6 2  PTS/CH AT 6395 .01  H Z ,  CAL S IGNALS1 NOT D I G I T I Z E D ,  

F I L T E R  F I L T E R  NO, 8AMPLINC 
F I L E  C H  CONTENT OF CHANNEL UNITS/VOLT U N I T S  STAGES CUTOFF PTS HERT Z 

7 7 9  - 11  A X I  - HEAD ACC A Q I  -42.20 G C l  4 + 1 t 1 8  S69.8 3 8 9  * 1598.85 

7 8 8  - 2 1  A Y I  r HEAD ACC . a  * Q l  

7 8 1  - 3 i  A21 - HEAD ACC C 91 

m I 

ul 
7 8 2  - 4: AX2 r HEAD ACC C QZ 

m 

7 8 3  - 5 1  AVZ r HEAO ACC A * 82 

7 8 4  - 6 1  A22 - HEAD ACC B QZ 

7 8 5  - 7 i  AX3 - HEAD ACC 8 e Q3 

7 8 6  - e i  A v s  - HEAO ACC C 0 3  

7 8 7  - 9 1  A23 - HEAO ACC A (25 

7 8 8  - l a :  ArP INTERNAL P E L V I S  ACC 

7 8 9  - 1 1 1  L-R INTERNAL P E L V I S  ACC 

790 - 1 2 1  6 - 1  INTERNAL P E L V I S  ACC 

I 3 i  

14  i 

-33.48 G * 8  

-42.50 G.8 

-38.3B G C 8  

-37.1B G'S 

-42.58 G'S 

-40 .9~1  G * S  

-34.10 G'8 

-46.20 6'8 

r 2 5 , b E  G C 8  

-25.70 G*S 

-25.8E G'S 

- - 
~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ - ~ - m - ~ ~ ~ - w - ~ ~ ~ ~ ~ ~ ~ w ~ ~ ~ w a ~ ~ w ~ m ~ - w ~ ~ - ~ ~ m ~ ~ w ~ - w - w w ~ w w ~ ~ m - - ~ m ~ ~ r m ~ ~ ~ ~ ~ ~ ~ w ~ ~ ~ ~ m ~ ~ m ~ ~ ~  

FILTERED FILES: 7 7 9  - 7 9 0  D I G I T A L  TAPE: GMR-Dun DATE8 09 -FE8-77  RUN I D 8  7 7 0 1 0 5 - 1 8  HVB13H . 





- - 

* U I I  .- 
H B H  W - 0 B O O O . O O O ~ O O O D  
I - u  t o t ~ m ~ m a m ~ ~ m a m ~ m  
r m w  * z a b m n n n * m m m m m n m  
O b U  0 

a ~ e e o o o o o e  
W k D  .. r I 

t O L o = * 3 J J *  
A C & C - Q Q Q Q O Q  
-3 L N N N N N N  
ILO D 

P ( n 1 h N N N N W N  
W W -  8 - . l - - . - -  

t a t + + + + + + +  
& * p - d r . . l - - m  

I U t t  + + + + + + +  
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0) 
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X I W  
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a = =  
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x x x  
L r i w w  





ANALOG-10 -D lG ITAL  CONvER310N & D I G I T A L  F I L T E R I N G  
o - - - - F - - w * m ~ - m - - R . ~ - w ~ - . ~ * - - a ~ - m . - - - ~ . ~ ~ . - " ~ * " * ~ ~ ~  

RUN 1 0 ;  778105-31 HYB-3M 

4 6 L S P C P 6 D 8 = 8 C L S I  

PHOJECT; HHOLE BODY RESPONSE1 H Y B R I D  I11 S E R I E S  

ANALOG TAPE: CR Y 1113 EXPANDED 1 6 8 1 ,  WAS A I D  CONVERTED TO D I G I T A L   TAPE^ 5 2 4 r G H R -   DATE^ 8 9 - F E B - 7 1  

TEST SIGNALS: 1562 P T $ / C H  AT 6393.29 HZ. CAL  SIGNALS) NOT D I G I T I Z E D ,  

F I L E  C t i  CONTENT OF CHANNEL 
L a w -  -- ~-*..--*o*l-"--w*w 

F I L T E R  F I L T E R  NO, SAMPL ING 
U N I T S / V O L T  U N I T S  STAGe8  CUTOFF P T 3  HFRTZ  
I-r-----a6 w - q w o  =CI*WW WCII-I WI- w m c - - - m m  

883 - 1; A-P I N T E R N A L  HEAD ACC 108.0R G * 8  4 + 1 + 1 8  569 .6  389 0 1998 ;  5 2  

a k ~ u  - 2 i  LUR INTERNAL HEAD A C C  -1aa.0~1 G * S  u t l t l e  569 .6  3 8 9  t s 9 e . s ~  

805 - 31 S - I  I N T E R N A L  HEAD ACC -180.R0 G C S  4 + 1 + 1 8  569 .6  3 8 9  159ai32 

Bdb = 4 1  A-P NFCK SHkAR FORCE 
m 

b P 0 7  - s i  9 - 1  NECK A X I A L  FORCE 
0 

10BR.B I  L B S  

1 a a e . a e  L B ~  

8 H 8  - 7 1  L-R NECK POHEN1 10 .345  I N )  2400.00 IN'LBS U t l t l i !  284.1 3 8 9  0 1 5 9 8 . 3 2  

8 D 9  - e i  A-P CHE9T D E F L E C T I O N  3 .00  INCHES U t 1 + 1 2  284;8 319 1598 .32  

810 - 9 :  A-P I N T E R N A L  CHEST ACC lfd(n.08 G'8 4 t 1 + I 2  704 .8  3 8 9  1 5 9 8 r S 2  

a l l  - l ~ t  L-R I N T E R N A L  CHEST ACC 1 0 8 . 0 8  G ' 8  4 t l t 1 2  284 .8  3 8 9  0 1598;3a  

8 1 2  0 1 1 1  9 - 1  I N T E R N A L  CHEST ACC ' - 1 0 0 . 0 8  6'6 4 + 1 t 1 2  2 8 U 0 8  3 8 9  * 1 5 9 8 . 3 2  

- <  . . 
- ~ - - w ~ - - ~ o ~ ~ - ~ - ~ w ~ ~ ~ ~ r ~ - ~ ~ ~ ~ . ) . ~ w m ~ ~ ~ ~ . ~ r . ~ . ~ w - m ~ ~ w ~ ~ ~ ~ . ~ ~ w ~ a ~ ~ ~ ~ ~ ~ w ~ w - - - ~ ~ ~ q w ~ m m w m ~ ~ ~ ~ m ~ ~ ~ ~ ~ w ~ ~ ~ ~ w m ~ w ~ ~ ~ w ~  

F I L T E R E D   FILES^ 8 0 3  - 8 1 2  D I G I T A L  TAPE: GHR-DUM O A T E ~  B ~ W F E B - ~ ?  RUN 1Di 7 7 B l B S - S l  MVB-3M 







TEST NO. : 7781 06 

SUBJECT: 

BELT ANCHOR ORIENTATIONS 

A. SHOULDER BELT 

Side V i e w  

Top View 

True Len t h  \ 
5 . 6 8  i n .  

0.  LAP BELT Pe lv i s  Anqle = 12" 

Top View 

L e f t  Side 

-2  0 

\ 

R igh t  Side 

Side Vi,ew True Length 
Right  = 6.63  
L e f t  = 5.38 i 

Sketch i nd i ca tes  p o s i t i v e  angle d i r e c t i o n s  

R igh t  = 54 O 

L e f t  = 48 O 

i n .  
n. 

BELT 
POSITION 

R t .  Lap 

L t .  Lap 

Shoulder 

BELT LENGTH DATA 
- - 

PRE- IMPACT I POST- I1lPACT 
LENGTH ( i n . )  1 LENGTH ( i n )  

I 

RETCH /POST IMPACT LENGTH 
! w /  I O A n  CF115 f i n . )  











ANALOG-TO-DIGITAL CONVERSION O DIGITAC FILTERING HUN 101 770186-1: HYB-3M 
I I - C l l l I - C I I I I L C I - - . ) C v - O v - C - W - - r . I C C - V ~ - . ) r - C ~ W W - W w R  

S E = 8 l f D I 8 8 E I I = L 8  

PROJECT: W H O L E  BODY RESPONSE: HYBRID I 1 1  SERIES 

A N A L O G  TAPE:  HSRI-138 EXPANDED l b l l r  M A S  A / O  CONVERTED T O  DIGITAL  TAPE^ 524rGMR- D A T L ~  09-FEB-77 

TEST Y I G N A L Q ~  1566 PTS/CH A T  6394.28 HZ. CAL SIGNALS1 NOT DIGITIZED, 

F I L E  CH CONTENT O F  CHANNEL 
0 -I ...".I-".-ww----*-w 

FILTER FILTER NO, SAMPLING 
S T A G E S  CUTOFF PTS HFRTZ 
-CIICI e - r w w -  w wwm---mm 

813 r 1: AX1 - HEAD A C C  01 -42.28 G ' 8  4t1+18 569.7 389 1598.57 

814 - r i  AY1 - HEAD A C C  R Q l  - 3 3 . ~ 0  6'8 4 t l t 1 8  569.7 589 1598;~7 

815 $ 8  ~ 2 1  - HEAD A c C  C Q1 

w I 816 r 41 A X 2  - HEAD A C C  C Q2 
13, 
CO 

817 r 51 AY2 w  HEAD A C C  A 02 

818 - 6 1  A Z Z  - MEAD ACC 0 Q2 

819 - 7 1  A X 3  - HEAD A C C  B * 0 3  -40.9B 6'8 4 t l t 1 8  569.7 309 1598.57 

822 - l a i  A-P INTERNAL PELVIS A C C  - z ~ . ~ P I  G * S  u t i t i 2  a84.a ~ 8 9  * 1 ~ 9 8 . ~ 7  

823 - 11: L-R INTERNAL PELVIS A C C  -25.70 6.8 S t l t 1 2  284.8 389 0 1598.57 

e24 - ir: 3-1  INTERNAL PELVIS A C C  - 2 s . e ~  6.3 4 t l t i z  281;8 9 1 5 9 8 ; ~ ~  

. - .  
o - - - - w ~ - ~ ~ ~ ~ r r ~ ~ ~ - w ~ ~ ~ w - ~ w ~ ~ w ~ ~ w ~ ~ ~ ~ w ~ ~ w ~ ~ w ~ ~ m ~ - ~ ~ ~ w - ~ m ~ - a m ~ ~ ~ w ~ ~ - w a ~ - ~ - - ~ ~ w ~ w - ~ ~ ~ ~ ~ ~ r w a ~ - ~ ~ a ~ ~ ~ ~ ~ ~ w ~  

FILTEREO FILES: 815 - 824 DIGITAL TAPE8 GHR-DUM DATLl 09-FE0-77 RUN 101 770106-1) HYBm3H 



PTS : 

6. E+OO 



ANALOG-TO-DIGITAL CDNVERSION O D I G I T A L  F I L T C R I N G  
w ~ - - ~ - . - - - - - w - - - . ~ ~ - - - - - m . ~ . w - - m - . - o - " ~ ~ ~ - w - - * * w ~ m  

RUN ID; 770106-2: HVB-3M 

EBSBtBEDI888BBE. 
PHOJECT: WHOLE BODY RESPONSE: HYBRID I11 S E R I E S  

ANALOG TAPE: H S R I - 1 3 4  EYPANDkD 1611, WAS A/D CONVERTED TO D I G I T A L  TAPE: S2UIGHR-  DATE^ 09-FEB-77 

TEST SIGNALS: 1566 PTS/CH AT 6399.18 HZ. CAL SIGNALS:  NOT D I G I T I Z E D .  

F I L T E R  F I L T E R  NO, SAMPLING 
F I L E  CH CONTENT OF CHANNEL UNITS/VOLT U N I T S  STAGES CUTOFF P T 8  HERTZ 

82s - 11 SLED DECELERATION 20.0~1 6.8 4 + 1 t  1 80'. 0 389 1599;80 

826 - 2 1  A-P EXTERNAL CHEST ACC 42.44r0 G'S u+1+12 285.1 369 c 1 5 ~ 9 . 8 ~ 1  

m 
827 - 3: L-R EXTERNAL CHEST ACC 35.50 C'8 4+1*12 285.1 589 C 1599.80 

I 
U 
o 8 2 0  - 41 9 - 1  EXTERNAL CHEST ACC - 37.36 6's & + I t 1 2  28J. l  389 1599.80 

0 2 9  - 5: A-P EXTERNAL P E L V I S  ACC -53.70 GeS 4 t l t 1 2  285.1 389 1599.BB 

830 * 6: S-I EXTERNAL P E L V l S  ACC 5 1 . 9 ~  G'S  4+1+12 285.1 309 • 1599.80 

831 w 78 RIGHT FEMUR L O A D  925.00 1.88 u t l t 1 2  28s.1 ~ e 9  r i r9v;sa 

832 r 8: LEFT FEMUR L O A D  986.88 1.88 4+1+12 285.1 389 r is99;ea 

833 - 9 1  RIGHT LAP BELT LOAD 1800.60 LBS 4+1+12 285.1 389 isvv'.ee 

834 - 1fl1 L k F T  LAP BELT LOAD 1000.08 LBS U + I t l Z  285.1 389 1599'.80 

0 3 s  - 11: UPPER SHOULDER BELT L O A D  i aea.ae LBS 4+1*12 285.1 389 1599m80 
1 

836 - 12: LOWER SHOULDER BELT LOAD 1 ~ 1 ~ 0 . 0 0  L B ~  u + l t l i !  zes.1 aas 159v;ea 

~ ~ ~ ~ ~ ~ - - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ w ~ ~ w - ~ m w ~ ~ ~ ~ m ~ ~ m ~ m w - ~ ~ ~ ~ u - ~ m ~ ~ ~ ~ w u ~ ~ ~ ~ ~ w ~ ~ ~ - ~ W ~ ~ ~ ~ ~ o ~ - R ~ ~ ~ ~ w W ~ w ~ ~ W ~ - m ~ ~ w w ~ ~ m ~ ~ ~  

FILTERED FILES: 825 - 836 DIGITAL  TAP^^ G ~ R - D U M  DATE: BV:FEB-77 RUN ID$ 778104-21 HVB-3M 





ANALOG-TO-DfGITAL CONVERSION . L  D I G I T A I ,  F I L T E R I N G  
~ D ~ ~ ~ - . w ~ . . ~ ~ . ~ - o ~ ~ ~ w ~ w ~ ~ . - " ~ ~ " ~ - " o . . ~ w ~ ~ ~ . . - ~ ~ ~ r ~  

RUN ID: 770196-3: HYB-3M 

PROJECT: WHOLE BODY RESPONSE: HYBRID 111 S E R I E S  

ANALOG TAPE8 CR U118 E X P A ~ D E D  1611, WAS A I D  CONVERTED TO D I G I T A L   TAPE^ S24,GHR- DATE: 09-FEE177 

TEST S I G N A L S ~  1566 PTS/CH AT 6392.16 HZ. CAL SIGNALS: NOT D I O I T L Z E D ,  

F I L E  C H  CONTENT OF CHANNEL 
,".I w L " I " " 1 I ~ ~ - - I ~ ~ ~ " . w  

F I L T E R  F I L T E R  NO. SAMPLING 
U N I T S / V O L T  U N I T S  STAGES CUTOFF PT8 HERTZ 
r -  -WCWI  C I W C - ~  r r r r q m  1 L I  L I 1 I w w w -  

837 - 1: A-P INTERNAL HEAD ACC 100.00 6 ' 8  4+1+18 569.5 389 1soe .a~  

0 3 8  = 2: L-R INTERNAL HEAD ACC -100.88 G'S 4+1+18 569.5 589 0 1598.84 

839 - 3: 3-1  INTERNAL HEAD A C C  - 1 0 a . 0 1 ~  G * S  4t1+18 5b9;5 389 e i s 9 e . a ~  

84P - 4 1  ArP  NECK SHEAR FORCE 1000.00 LBS 4 t l t 1 2  i w . 7  S89 1596.04 

841 w 5 1  S-I NECK AXIAL FORCE 1000,00 LBS 4+1+12 281.7 189 i s 9 a . e ~  

043 r 8 1  A-P CHEST DEFLECTION S.B@ INCHES u t l + l a  ~ 1 4 . 7  389 r isse'.a4 

844 = 9) A-P INTERNAL CHEST ACC 111)0.@0 6.6 4 t 1 t l t  ZDY;I 9 0 1598;09 

845 - 10: LwR INTERNAL CHEST A C C  180.08 6'5 a t i t i z  284.7 389 1598.04 

844, - 11:  3 - 1  INTERNAL CHEST ACC r ~ B B , O I @  G * 6  4 t l t 1 2  284.7 389 * 1 5 9 8 ; ~ ~  

. . . 
~ a - - w - - w ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ v - r ~ - - v w ~ ~ w m L ) m r ~ ~ ~ ~ w ~ ~ ~ w ~ ~ ~ - ~ w - - a m - w m m w ~ - m a ~ ~ w ~ - - ~ - ~ - ~ ~ ~ ~ w ~ w w ~ m m ~ ~ ~ L ) ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ w w  

FILTEREL) FILES; 837 846 D I G I T A L  TAPE1 GHR-DUM DATE1 09-PEB-77 RUN  ID^ 778106-31 H Y B - 3 ~  



PTS: 1 6 1 121 181 241 301 361 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 1 ~  

I 
I 1 

I- 

t x 
Cr) 

I 
m 
>- 
'IT 

a 

Cr) 
I 

CD 
0 
4 

m 
P 
P 





TEST NO. : 77B107 

SUBJECT: 

BELT ANCHOR ORIENTATIONS 

A.  SHOULDER BELT 

Side View 

TOP View 

True Length \ 
4.88 i n .  

B. LAP BELT Pe lv i s  Angle = 11.5"  

Top View 

-1 O - - 4  0 - 

L e f t  Side R ight  Side 

Sketch ind i ca tes  p o s i t i v e  angle d i r e c t i o n s  

Side View ,- True Length 

i I 

R iaht  = 57.5 O 

BELT LENGTH DATA 

R t .  Lap 

L t .  Lap 

Sfioul der 

BELT 
POSITION 

! 
BELT STRETCH POST IMPACT LENGTH 

~n l i w /  1 ()AD rF1 1 C, ( 
i 

. i n .  
PRE- IMPACT 
LENGTH (in.) 

POST- IMPACT 
LFNGTH (in) 













PTS: 

9. EN0 



ANALOG-TO-DIGITAL CONVERSION B DIGITAL FILTERJNG 
- * m - ~ ~ - - " m * " * ~ - - ~ m - - w ~ - e . . - ~ . - " w F " - ~ - - - ~ " * ~ ~ " - - - ~ m  

RUN ID: 778leT-2: H v B o ~ H  

E S P E 3 a . l X S t t = O l .  

PROJECT: WHOLE BODY RESPONSE1 HYBRID 111 SERIES 

ANALOG TAPE) HSRI-139 EXPANDED 1 6 t l r  WAS A/D CONVCHTEO T O  OIGITAL  TAPE^ SL4,GMR- O A T E ~  09-FEB-77 

T E S T  SIGNALS: 1569 PTS/CH A T  4392.34 HZ.  CAL SIGNALS: NOT DIGITIZED, 

CH CONTENT OF CHANNEL :::: ,. 9,-" ,,.- r e  w,.,, "., 
FILTER FILTER NO, SAMPLING 

UNITS/VOLT UNITS S T A G E S  CUTOFF PTS HERTZ 
- w  -rr-- IW-CII IW-II- I-- - ~ O R W - W O  

8 5 9  - 11 SLED DECELEHATION 28.08 G * S  u t i t  1 79 . 9 389 i s v 8 . a ~  

86@ - 21 A-P EXTERNAL CHEST A C C  42.00 G'8 4 t l t 1 2  284;7 389 1598;09 

461 - 31 L-R EXTERNAL CHEST A C C  J S . 5 I  G'S 4 t l t 1 2  284.7 389 1598.08 

862 - 4 1  3-1 EXTERNAL CHEST A C C  57.30 G'S U t l t l Z  284.7 389 1598.09 

863 - s i  A-P FXTERNAL  PELVIS A C C  -53.70 G * S  u + l t l z  2 8 1 ; ~  389 isv8;eo 

864 - 61 9-1 EXTERNAL PELVIS A C C  

865 r 7: R I G I I T  FEMUR LOAD 

866 w 81 LEFT FEMUR LOAD 

867 - 9; RIGHT LAP RELT LOAD 1000.00 LFJS 4 t l t 1 2  284.7 3 8 9 @  1598.09 

868 - 10: LEFT L A P  BELT L O A O  traee;aa LBS r t l t l ~  284.7 380 15~8.89  

869 - 111 UPPER SHOULDER BELT LOAD 1eae.ss LBS u t l t 1 2  284.7 589 r 1598.89 

87~4  - 121 LOWER SHOULDER BELT L O A D  10ee;sn L B ~  u t i t 1 2  ~ 8 0 . 7  389 1598.09 

- .  
- a - - - - - ~ m m a - a - w - * - * w ~ - w - w * - ~ ~ w ~ a w ~ - ~ ~ w ~ w w n w ~ - - ~ - w * - - ~ ~ w ~ W - ~ - - - - ~ - - ~ r * - - W ~ m ~ - W ~ - W - - R ~ - ~ - - ~ ~ - m ~ - ~ * - e w - ~  

FILTtREU F ILLS~  859 - 670 DIGITAL TAPE: GMR-DUM DATE: 09-FEE-77 RUN ID: 778107-21 HY8-3H 



PTS: 1 6 1 121 181 2U1 301 361 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l 1 1 1 1 1  

'4, E+00 



ANALOG-TO-DJGITAL.CONVERSI0N O D I G I T A L  F I L T E R I N G  
m ~ ~ ~ ~ ~ ~ ~ - ~ ~ - - ~ w ~ ~ ~ ~ ~ w m ~ ~ ~ ~ ~ - ~ ~ w w ~ ~ - ~ - ~ ~ ~ w ~ m w ~ w ~ a ~ ~  

PROJECTI WHOLE BODY RESPONSE: HYBRID I I L  S E R I E S  

ANALOG TAPE1 C R  Y l l 8  EXPANDED 1611, HA8 A/D CONVERTED TO D I G I T A L  TAPE: 

TEST SIGNALS: 1571 PTS/CH AT 6597.39 HZ. CAL S IGNALS~  NOT D I G I T I Z E D ,  

F I L E  CH CONTENT OF CHANNEL 
F I L T E R  

UNIT$ /VOLT U N I T S  $ 1  AGES 

871 - 11 A-P I t iTERNAL HEAD ACC 100.00 G ' 8  4+1+18 

8 7 2  - 2 i  LOR INTERNAL HEAD A C C  -10B.(bGi 6 '8  4 t l t 1 8  

m 8 7 3  - 3 1  S r I  INTERNAL HEAD ACC -1&30.00 G4S 4+1+18 
I 
w - 874 - 4 1  A-P NECK SHEAR FORCE 10RB.00 L88 4 t l t 1 2  

8 7 5  - 5 1  3 - 1  NECK A X I A L  FORCE l(b@0.00 LES U + l + l Z  

6 8 

8 7 6  - 7 :  L-R NECK MOMENT ( 0 . 3 0 5  I N )  2403.00 I N - L O 8  4 t l t 1 2  

8 7 7  - 8 1  A-P CHEST DEFLECTION S a o @  I N C H E l  4 t l t 1 2  

8 7 8  - 9 1  A-P INTERNAL CHEST ACC i 8 0 , ( d ~  6.8 4 t l t l Z  

8 7 9  - 1k91 LwR INTERNAL CHEST ACC l B i 3 . 0 0  G'S I + l t 1 2  

8 8 0  - 11: 9 * I  INTERNAL CHEST ACC -10(b.00 G'S 4+1+12 

B=tS88tt8XDlX==. 

RUN ID: 770117-5: HVBaSH 

.a= ~8.LPPI.t.aa. 

FILTER 
CUTOFF 
m w * w w m  

569.9 

569.9 

569; 9 

28s. 0 

285,B 

NO, SAMPLING 
P T 8  HCRTZ 
w -  C - I I m ~ m I  

389 1599.35 

389 1599.35 

sao 1599; 38 

369 1599.55 

369 1599;35 

- - - w - - - - - - - - ~ - m m - - w - * - - - - - - - - w - - - ~ m o - - - ~ m - w - m * - ~ m - w - - w ~ - - - - - ~ m ~ e - - - - ~ m m a ~ w - ~ a - w ~ w m w w ~ ~ - a w - m w - - - - ~ a ~ u -  

FILTERED FILES: 871 - 880 D I G I T A L   TAPE^ GMR-DUH DATE) 09-FEE-77 RUN 101 776107-38 HYBmJH 



PTS: 

8. E+OO 





TEST NO.: 770108 

SUBJECT: 

BELT ANCHOR ORIENTATIONS 

A. SHOULDER BELT 

Side View 

Top View 

B .  LAP BELT 

Top View 

Le f t  Side R igh t  Side 

Peak Angle = -15' 

S k e t c h  i n d i c a t e s  p o s i t i v e  angle d i r e c t i o n s  

R igh t  = 53 " 
L e f t  = 49 

BELT LENGTH DATA 

R t .  Lap 

L t .  Lap 

Shoulder 

BELT 
POSITION 

BELT, STRETCH 1 POST IMPACT LENGTH 
( ~ n )  :ww/l-OADCEIISim 1 

I 

PRE- IMPACT POST- IMPACT 
L E N G T H ( i n . )  L E N G l H ( 1 n )  -r 

I 



















- - -- - - - 
m a  m 4 D-1 l a c -  

.n u u u  
a U U u 
n z a a a  







TEST NO. : 77B1 O9 

SUBJECT: 

BELT ANCHOR OR1 ENTATIONS 

A. SHOULDER BELT 

Side View 

r--7 
Top View - 

True Len t h  ' \ 
6 . 7 1  i n ,  

B. LAP BELT Pe lv i s  Angle = 12.5" 

Top View 

Le f t  Side 
i 

Right  Side 

Side View , True Length 

L R i g h t =  52O 
L e f t  = 7 

Sketch i n d i c a t e s  p o s i t i v e  angle d i r e c t i o n s  

BELT LENGTH DATA 
- -- 

BELT 
POSITION 

R t .  Lap 

L t .  Lap 

Shoulder 

PRE- IMPACT 
LENGTH ( i n .  ) 

12.13 

32.50 

42. 

POST- I IIPACT 
LENGTH ( i n l 

BELT STRETCH 1POST I IMPACT LENGTH 
~n 1 ! 

nAfI CFI I 5  (in.) 

12.38 1 0.25 I 
32.63 0.13 

42.31 0.31 

I 











A N A L O G - ~ O - ~ I G I T A L  CnNVCRSION U D I G I T A I ,  F I L T E R I N G  
CI--r-C--C-w-e------ .-- .-----*".--w-*--- .- . ---- .ww 

RUN I D :  770109-11 HYB-5H 

F=EISS==LS=SDO=3 

PUOJFCT I w t 4 r ) L t  bOOY HtSPONSE: t iYMRI0  I 1  I SERIES 

ANALOG TAPE: HSHI-138 EXPANDED 1611, HAS A I D  CONVERTED TO D I G I T A L  TAPE; 524,GMR- D A T E )  89-FEU-77 

TEST SI(;NAL.S; 1642 PTS/CH A1 6396.44 HZ. CAL S IGNALS~  NOT D I G I T I Z E D .  

F I L T E R  F I L T E R  NO. 8AHPLING 
u N I T S / V O L T  U N I T $  STAGES C U T O F F  P T 8  HERTZ . -I--* -*--.I **-*-. 9 CLI*-.-* 

9 1 5  r 1 ;  A X 1  - HEAD ACC A 91 -I&?,,?@ G'S UtltlB 578.0 407 1599.61 

9 1 h  - 21 A Y 1  - HEAD ACC 8 0 01 -33.48 6 ' s  4tlt18 578.0 407 1599.61 

9 1 8  I U :  AX2 - HEAD ACC C 0 Q Z  -38.38 G'S 4tlt18 570.8 407 r 1599.61 

9 1 9  - 51 AY;! I ~ ~ E A D  A C C  A 0 Q Z  -37.10 G'S 4tltle 570.8 on7 e r!i99;t,l 

Q 2 M  6: A22 - HEAD ACC B 0 Q 2  -42.50 G ' 8  4tlt18 578.8 497 1599.61 

-48.90 G I S  4t1t18 570.0 487 r 1599.61 921  I 7: Ax3 - HEAD ACC R Q Q 3  

9 - 0 :  AY3 w HEAO ACC C  @ 0 3  -34;10 Ge8 4tltl8 570.0 407 1599.61 

9 2 3  - 9:  423  - HEAD ACC A 0 Q 3  -48.20 6'3 4tlt18 4 ~ 7  r 1599.~1 

924 - I * ? :  A-P INTERNAL P E L V I S  ACC ~25.60 G.8 4+1+12 285.0 407 1599.61 

925  - 1 1 :  L - R  I hTERNAL P E L V I S  ACC -25.78 GpS 4tltl2 285.0 407 r 1599;61 

926 Q 121  SIT INTERNAL P E L V I S  A c t  -25.00 G.6 4tltl2 2 8 5 r 8  407 r 1599;61 

. - 
---------------0 ~ - - - - - - - ~ - - - - - - ~ - . - ~ ~ - " - w " - * - w ~ - " ~ - ~ " ~ o " . . . " ~ ~ ~ " " ~ - ~ w ~ " . ~ " ~ ~ ~ ~ ~ ~ ~ ~ . w . ~ . o ~ - . . ~ - ~ " * ~ ~ " "  
F I I T F U F O  F I L E S :  915 - 926 D I G I T A L  TAPE8 G M R - D U M  DATE8 09-FEB-77 RUN ID: 778109-11 HYB-3H 



f f S t  1 81 161 241 321 401 
1 1 1 1 1 1 1 1 1  1 1 1 1 1  1 1 1 , # , 1 1  

I A 1 I I 












