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INTRODUCTION. APPEND1 X A .  

The following pages const i tute a complete s e t  of transducer and au- 

topsy data for  a l l  of the  cadaver t e s t s  performed i n  t h i s  project.  A11 

t e s t  types are incl uded: sled a n d  pendul um; frontal , side a n d  tap. The 

data are  presented in the order in which the t e s t s  were performed. 

At the time each t e s t  was performed, i t  was assigned a " t e s t  number." 

For the e a r l i e s t  t e s t s  (1975), th i s  was the l e t t e r  " A " ,  followed by a 

three d i g i t  number. The 1975 cadaver t e s t s  for  th is  project are in a bro- 

ken ser ies  from A-867 through A-937. Later t e s t s  a re  numbered w i t h  a two- 

d i g i t  year i d e n t i f i e r  ("76", e g ) ,  a s ingle l e t t e r  ("TIt, for  "Thorax" t e s t s ) ,  

and a three d i g i t  number. All t e s t s  for  t h i s  project subsequent t o  1975 

were numbered in sequence, i rrespective of year, hence 76T065 ( the  l a s t  

t e s t  of 1976) i s  immediately succeeded by 77T066. 

The following data are  supplied for  each cadaver t e s t :  

a .  a t e s t  r e s u l t  summary, 

b .  an autopsy resul t s  summary, 

c .  detai led autopsy finding diagrams (as  needed), 

d .  plots of transducer channels made d i rec t ly  from the analog 
tape, interpreted and scaled ("Brush recordings"),  and  

e .  plots made from the d ig i t ized ,  f i l t e r e d  and scaled trans-  
ducer data, generated and plotted by c o m p u t e r ( B ~ 0 ~ ~  p lo t s ) ,  
along with in terpre t ive  l i s t i n g s  of these data.  

The t e s t  and autopsy summary sheets need no further  elaboration. 

The autopsy diagrams were made on the basis of records, notes and 

drawings made a t  the time of the autopsy along with photographs of spe- 

c i f i c  in jur ies  also taken as the autopsy progressed. 

The Brush recordings were made short ly a f t e r  the t e s t  was performed. 

The analog t ape ( s )  containing the transducer data were played back a t  





reduced speed, and the tape dr ive ' s  output was fed directly into the Brush 

recorder. These data were then scaled, and the values of interesting peaks 

were recorded on the chart.  They were then cut t o  s ize ,  assembled into a 

presentable form, and labelled w i t h  t e s t  number and channel name. An ar- 

row, indicating direction of time flow, with a length equivalent t o  100 

msec was drawn in a t  the bottom of the presentation page. 

Computer generated plots were prepared from the digit ized,  f i  1 tered 

and scaled transducer data. Each trace on these plots represents one 

transducer channel from one t e s t .  To the l e f t  of each trace i s  a  scale 

from which the signal magnitude can be derived. The numeric value next t o  

the bar i s  the number of units of signal magnitude per division on the bar. 

To the r ight  of each trace i s  i t s  channel number. Time scales in mil l i-  

seconds and number of points are  given a t  the bottom and top, respectively. 

The time origin i s  the arbitrary start-of-digit izat ion,  and  bears no use- 

ful relationship t o  " to"  or the "s tar t -of- tes t ."  The t e s t  number i s  given 

a t  the top of the r ight  edge of the chart.  This i s  usually suffixed with 

the number " -1"  or "-2" indicating the analog tape drive used t o  record the 

raw data (l=Honeywell 7600, 2 = C E C ) .  These plots were prepared using the 

BSORT program which i s  discussed in "Quantification of Thoracic Response 

and Injury: The Analysis of Data," which i s  the second report i n  the 

series generated from this  project.  

Following each BSORT plot i s  a  summary table,  printed during the scal- 

i ng/fi 1 ter ing portion of the analog-to-di g i  tal process. Among other infor- 

mation, th i s  gives the t e s t  number ( i n  the same form as the BSORT p lot ) ,  

and, for  each channel digit ized,  the channel number, name of channel con- 

tents and units of measure. Scale factor (units/vol t ) ,  signal frequency 

(approximately 1600 hz for a l l ) ,  data of digit izat ion and other general 

information are a1 so given. 





As many BSORT p lo t /summary t a b l e  p a i r s  as necessary  t o  p r o v i d e  com- 

p l e t e n e s s  a r e  s u p p l i e d  f o r  each t e s t .  

Those t e s t s  wh i ch  were preceded by t aps  have o n l y  one s e t  o f  summary 

and au topsy  shee ts ,  b u t  have B rush  and BSORT p l o t s  f o r  b o t h  t a p  and t e s t .  





Summary Test Report 

Tnoraci c Impact Project (Contract DOT-HS-4-00921) 

Highway Safety Research Ins t i tu te  - The University of Michigan 

Test No, A-867 

Test Date - April 30, 1975 

T e s t  Subject 

Sex - Female 

Age - 67 

Stature - 164.3 cm, 

Weight - 70.5 kg. 

Restraint Sys tern 

Production three-point be1 t system. 

Velocity 

24.6 mph, 

Deceleraii on 

10.4 G ' s  

Inj uri es 

Rib fractures - 3 R ( w i t h  pneumothorax), 2 L. 
Sternum fracture - following l ine  of belt  across body. 
Left clavicle dislocation a t  sternum. 

AIS i'jumber Estimate 
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Summary i e s t  Report 

Tnoraci c Impact Project (Contract DOT-HS-4-00921) 

Highway Safety Research Ins t i tu te  - The University of Michigan 

- 
iest  140. A-868 

Test Date May 28, 1975 

Age - 46 

Sex - Male 

Stature - 178.1 cm. 

Wei gh t  - 61.5 k g .  

Restraint Sys tern 

Production three-poi n t  be1 t system 

Vel oci t y  

Deceleration 

20.4 G ' s  

Injuries 

Minor be1 t burns. 
Simple r ib  fractures - L3, 4 ,  5 ,  6 ,  7 ,  8 ,  R 2 ,  3 ,  4 ,  5. 
Sternum fracture  following l ine  of be l t  across body. 
Fracture of l e f t  clavicle approxima~ely 1 i n c h  from sternum. 
Torsional r ib fractures in back - L 5 ,  6 ,  7, 9. 
Hemorrhage and inflammation on front  side of heart.  
Longitudinal t e a r  on f ront  side of l e f t  ventricle in te r io r  wall. 
i4inor laceration of l iver .  

A!S dumber Estimation 

5 
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Summary Test Report 

Tnoraci c Injury Project (Contract DOT-HS-4-00921) 

Highway Safety Research Ins t i tu te  - The University o f  Michigan 

Test i io .  A-876 

Test Date - June 17, 1975 

Test Subject 

Age - 73 

Sex - Male 

Stature - 176.3 cm 

Weight - 68.6 k g  

Restraint System 

Production EA column and lap b e l t  

Velocity 

23.0 mph 

Deceleration 

13.0 G's 

Inj uries 

Rib fractures - R 5 ,  6 ,  7. 
Sternum frac ture  between 4th and 5th r ib  connections. 

AIS ?\lumber Estimate 
3 
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Summary Test Report 

Tnoraci c Inj ury Project (Contract DOT-HS-4-00921) 

Hignway Safety Researcn I n s t i t u t e  - The University of Michigan 

Test iio. A-877 

Test Date - June 2 d ,  1975 

Test Subject 

Age - 76 

Sex - Female 

Stature - 149.9 cm 

Restraint System 

Production EA-column and  lap b e l t  

Ve1 oci ty 

23.0 mpil 

Deceleration 

9.8 G ' S  

In jur ies  

Rib fractures : R 3, 4 ,  5,  L 2 ,  3 ,  4,  5 
Possible tracheal injury in area of tracheal tube insertiorr 
due t o  impact. 

AIS ~lunber Estimate 
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Summary T e s t  Report 

Thoracic In ju ry  P r o j e c t  (Cont rac t  DOT-HS-4-00921) 

Highway S a f e t y  Research I n s t i t u t e  - The Univers i ty  of Michigan 

T e s t  No. A-880 

T e s t  Date June 27, 1975 

T e s t  Sub jec t  

Age - 74 

Sex - M 

S t a t u r e  - 171.0 cm 

Weight - 48.3 kg 

R e s t r a i n t  Sys tern 

Production EA Column and l a p  b e l t  

Ve loc i ty  

34.5 mph 

Decelera t ion 

20.7 G's 

I n j u r i e s  

R i b F r a c t u r e s - L 2 ,  3 , 4 ,  5 , 6 ,  7 ,  R 2 ,  3 , 4 ,  5 ,  6 , 7 .  
Spinal  F rac tu re  - Through T6 and T I 2  w i t h  t r a n s e c t i o n  of 
cord .  
Crushed sp leen .  
S l i g h t  b ru i se  a t  lower t i p  o f  l e f t  v e n t r i c i e  o f  h e a r t .  
Lef t  p o s t e r i o r  l a c e r a t i  on. 
S t e r n a l  f r a c t u r e .  

AIS Number Est imate  
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Summary Test  Report 

Thoracic In ju ry  P ro j ec t  (Contract  DOT-HS-4-00921) 

Hi ghway Safe ty  Research I n s t i t u t e  - The University of Michigan 

Tes t  No. : A-883 

Tes t  Date: Ju ly  7 ,  1975  

Tes t  Subjec t :  

Age - 74 

Sex - Female 

S t a t u r e  - 156.2 cm 

Res t r a in t  System 

Production EA-column and l a p  b e l t  

Veloci ty  

33.0 mph 

Decelerat ion 

19.8  G's 

I n j u r i e s  

R i b  f r a c t u r e s  - R2, 4 ,  5 ,  6 ,  L1, 3, 4 ,  5,  6,  7 
Sternum f r a c t u r e  
Spine through body o f  T8 and C7 
Contusion apex l e f t  v e n t r i c l e  
Dislocated 1  e f t  shoulder  
Frac ture  l e f t  femoral neck 

AIS Number Est imate  

5 
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Summary T e s t  Report 

Thoracic  I n j u r y  P r o j e c t  (Cont rac t  DOT-HS-4-00921) 

Highway Safe ty  Research Ins t i  tu te  - The tJni v e r s i  t y  o f  Michigan 

T e s t  No.: A-884 

T e s t  Date: Ju ly  10, 1975 

Tes t  S u b j e c t :  

Age - 60 

Sex - Male 

S t a t u r e  - 177.3 cm 

Weight - 90 .2  kg 

R e s t r a i n t  System 

Production EA-column w i t h  pad i n s e r t  a n d  l a p  b e l t  

Ve loc i ty  

23.0 mph 

Decel e r a t i o n  

10.0 G's 

I n j u r i e s  

All r i b s  broken a long  10 1 / 2  inch rad ius  where d i s k  h i t  c h e s t .  
S t e r n a l  f r a c t u r e .  

AIS Number Est imate  

4 
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Summary Tes t  Report 

Thoracic In ju ry  Pro jec t  (Contract  DOT-HS-4-00921) 

Highway Safe ty  Research I n s t i t u t e  - The University of  Michigan 

Tes t  No. : A-887 

Test  Date: Ju ly  22 ,  1975 

Test  Subjec t  

Age - 68 

Sex - !dale 

S t a t u r e  - 1 7 3 . 7  an 

Weight - 85.5 kg 

Res t r a i  n t  System 

Production EA-column w i t h  a i r bag  i n s e r t  and l ap  b e l t  

Velocity 

23.0 mph 

Decel e r a t i  on 

10.0 G's 

I n j u r i e s  

Factors of  R5 l e f t  a t  sternum 
Hemorrhage a t  s t e rnocos ta l  junct ions  o f  R6, 7 r i g h t  and R5, 7 l e f t  

AIS Number Estimate 

2 
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SUMVARY TEST REPORT 

Thoracic Injury Project (Contract DOT-HS-4-00921) Highway Safety Research 
Ins t i tu te  - The University of Michigan 

Test No.: A-923 

Test Date: September 17, 1975 

Test Subject: Age - 69 

Sex - Female 

Stature - 165.6 cm 

Weight - 37 kg 

Restraint System 

EA column, airbag, lap be l t  

Vel oci ty 

34.8 mph 

Deceleration 

10.0 G's 

Injuries  

Rib fractures - L3, L4, R5, R9 

AIS Number Estimate. 

3 
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INJURY L'NFCIRMATION: O V E R A L L  THORACIC AIS S' 
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SUMMARY T E S T  REPORT 

Tnoracic Injury Project (Contract DOT-HS-4-00921) Highway Safety Research 

Ins t i tu te  - The University of Michigan 

Test Pie. : A-924 

Test Date: October 1 ,  1975 

Test  Subject: Age - 64 

Sex - Male 

Stature - 171.6 cm 

Weight - 76.5 k g  

Restraint System 

EA Col umn, Ai rbag , Lapbel t 

Vel oci t v  

3 3 . 2  mph 

aecel eration 

Injuries 

Rib Fractures - 13, 4 ,  5 ,  6 ,  7 ,  8,  R 2 ,  3 ,  4 ,  5 ,  6 ,  7 

Sternum fracture 

1 cm. diameter hemorrhage on pericardiurn 

2 1 0  crn hemorrhage o n  ascending aorta 

1 x 0.5 cm tea r  on t i p  of capsule of spleen 

Transverse spine fracture between T4 and T 5  

AIS is4umber Estimate 
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OVERALL THORACIC AIS s' INJURY INFOR!4ATION: 

THORACIC INJURIES 

MJOR Nor!-THORACIC 1 kZ_ L - L, - 9 
IN JURIES NOTED 
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SUMMARY TEST REPORT 

Tnoracic Injury Pro jec t  (con t rac t  DOT-HS-4-00921) Highway Safety Research 

I n s t i t u t e  - The University of Michigan 

Test  No. : A-927 

Test  Date: October 8,  1975 

Test  Subject:  Age - 72 

Sex - Male 

Sta ture  - 163.3 cm. 

Weight - 80.7 kg. 

Res t ra in t  System 

EA Column, a i rbag,  lapbel t 

Vel oci ty 

33 mph 

Deceleration 

20.0 G's 

I n ju r i e s  

Rib f r ac tu r e s  - L3, 4,  R2, 3, 4, 5, 6 

Transverse spirial f r a c tu r e s  between C7 and TI and between T8 and 

T9 

HIS iiumber Estimate 

5 
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F'AJOR NOPI-TilOM,CiC 1 n/ 
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TEST I A-927 
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SUMMARY TEST REPORT 

Thoracic Injury Pro jec t  (Contract  DOT-HS-4-00921) Highway Safety  Research 

I n s t i t u t e  - The University of  Michigan 

Tes t  No. : A-928 

Test  Date: October 9 ,  1975 

Tes t  Subject :  Age - So's  

Sex - F 

S t a tu r e  - 163.5 crn 

Weight - 56.8 kg  

Res t r a i  n t  Sys tern 

EA column wi t h  s o f t  i n s e r t ,  l ap  be1 t 

Veloci ty  

16.5 mpn 

Deceleration 

10 G's 

In ju r i e s  

Rib f r a c t u r e  - 15  

AIS Number Estimate 



TEST DATE /O , q ,  7f 

TEST DESCRIPTION &/omn, z VELOCITY ,&$@ . 

SUBJECT: 

AGE A-C S E X  f CAUSE O F  DEATH hrd, i6  b r r ~  4: ?~monar.r X/).W,,~A3 
INJURY iNFORMP.TION: O V E M L L  THORACIC A I S  & -. .- 

THORACIC I N J U R I E S  

YAJOR NOFI-TiiORACIC 1 - 
I N J U R I E S  NOTED 
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Summary Tes t  Report 

Thoracic In ju ry  Pro jec t  (Contract  DOT-HS-4-00921) 

Highway Safe ty  Research I n s t i t u t e  - The University of Michigan 

Tes t  No. : A-937 

Test  Date: December 11,  1975 

Test  Subjec t :  

Age - 48 

Sex - Female 

S t a t u r e  - 162.7 cm 

Weight - 67.7 kg 

Res t r a in t  System 

EA column with insert ,  l ap  b e l t  

Veloci t y  

23.2 m p h  

Deceleration 

9.8 G's 

I n j u r i e s  

Bruise on l e f t  v e n t r i c l e ,  25 mm diameter,  2 mm deep 

AIS Number Estimate 

4 
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SUMMARY TEST REPORT 

Thorac i c  I n j u r y  P r o j e c t  ( C o n t r a c t  DOT-HS-4-00921) Highway Sa fe ty  

Research I n s t i t u t e  - The U n i v e r s i t y  o f  Mich igan 

TEST NO. : 76T003 

TEST DATE: January 27, 1976 

TEST SUBJECT: 

Age: 6 0 ' s  

Sex: Male 

S t a t u r e  - 180.5 cm. 

Sub jec t  Weight - 102.1 kg 

RESTRAINT SYSTEM: 

None: L a t e r a l  impact  i n t o  r i g i d  f l a t  s u r f a c e .  

VELOCITY: 

C l o s i n g  v e l o c i t y  between s u b j e c t  and s u r f a c e  = 13.5  mph 

INJURIES: 

M i  n o r  f r a c t u r e  d i r e c t l y  under f o u r t h  r i b  accelerometer  

mount. Whether t h i s  i s  r e l a t e d  t o  t h e  mount i s  n o t  d i s c e r n a b l e .  

AIS Number Es t imate :  

2  
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Summary Test  Report 

Thoracic In ju ry  Pro jec t  (Contract  DOT-HS-4-00921) 

Highway Safe ty  Research I n s t i t u t e  - The University of Michigan 

Test  No. : 76T008 

Test  Date: March 25, 1976 

Test  Subjec t :  

Age - 74 

Sex - Female 

S t a t u r e  - 163,O cm 

Weight - 71.1 kg  

Res t r a in t  System: 

Three-point uncharged i n f l a t a b l e  b e l t  w i t h  Mini-Car Energy- 
Absorbi ng anchor 1 inks .  

Velocity:  

38.9 mph 

Sled Deceleration: 

17 G's 

I n ju r i e s  : 

Neck - Left  t r ansverse  process of  C6 f rac tu red .  
R i b  Cage - Left  - 2 ,  3 ,  4 

Right - 2 - 9 
Sternum - Fracture near junction w i t h  l e f t  1 s t  r i b .  
T1 - Around a n t e r i o r  surface was a 4 cm by 1 . 5  cm bru i se  
correspondi ng to  region where be1 t appl i ed  marked pressure .  
Heart - S l i g h t  bruise  on r i g h t  f r on t  t i p  o f  l e f t  ven t r i c l e .  

AIS Number Estimate 

Thorax - 4 



T E S T  DATE 3.2C07L 
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AGE 94 S E X  F CAUSE O F  DEATH hm* -4. 

INJURY I N F O R M A T I O N :  1 OVERALL T H O R A C I C  AIS 4- 

T H O R A C I C  I N J U R I E S  

PAJOR N O F I - T H O M C I C  
I N J U R I E S  NOTED 
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VASCULAR PRESS3RE 
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SUMMARY TEST REPORT 

Thoracic Injury Pro jec t  (Contract  DOT-HS-4-00921) Highway Safety Research 

I n s t i t u t e  - The University of Michigan 

TEST N O .  : 76T009 

TEST DATE: Apri 1 6 ,  1976 

TEST SUBJECT: 

Age: 75 

Sex: Female 

S ta tu re :  155.5 cm. 

Weight: 44.1 kg. 

RESTRAINT SYSTEM 

None: Lateral  impact i n t o  r i g id  f l a t  su r face  

VELOCITY: -- 
Closing ve loc i ty  between sub jec t  and sur face  = 25.8 m p h .  

INJURIES: 

Massive depressed sku1 1 f r a c tu r e s  and extensive hemorrhaging in 
sk in ,  s ca lp ,  muscle, dura. 

Thoracic skele ton - 15 f r ac tu r e s  l e f t  f r on t .  71 f r ac tu r e s  l e f t  r e a r .  
13 f r ac tu r e s  r i g h t  f r o n t .  2 f r a c tu r e s  r i g h t  r e a r .  

7 cm. t e a r  of r i g h t  lung with f r e e  blood. 

2 cm. t e a r  of r i g h t  pulmonary a r t e r y .  

Crushed l e f t  kidney. 

Cervical spine f r ac tu r e s  a t  C 1  and C2. 

Left  pelvis  i l i a c  crushed very severely  w i t h  s o f t  t i s s u e  damage. 



76T009 (con t i  nued) 

AIS NUMBER ESTIMATES : 

Thorax - 5 

Head - 6 

Neck - 6 

Abdomen - 5 

P e l v i s  - 3 
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it4JOFi NOEI-THORACIC 1 r/ 
I N J U R I E S  NOTED 
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. SUMMARY TEST REPORT 

Thorac i c  I n j u r y  P r o j e c t  ( C o n t r a c t  DOT-HS-4-00921) Highway S a f e t y  Research 

I n s t i t u t e  - The U n i v e r s i t y  o f  Michigan 

TEST N O .  : 76T010 

TEST DATE: Apr i l  1 5 ,  1976 

TEST SUBJECT: 

Age - 84 

Sex - Male 

S t a t u r e  - 162.2 cm, 

Weight - 87.8  kg. 

RESTRAINT SYSTEM: 

None: L a t e r a l  impact  i n t o  r i g i d  f l a t  s u r f a c e .  

VELOCITY: 

19 .6  mph 

INJURIES: 

Bra in  - B r u i s i n g  a t  base  o f  f r o n t a l  l o b e  (10  x 5 cm). S u p e r f i c i a l .  

Rib Cage - Righ t  s i d e  - 1 ,  2 ,  3 ,  4 ,  5 i n  f r o n t .  L e f t  s i d e  - 1-8 
i n  f r o n t ,  3 and 4 i n  back. 

AIS N U M B E R  ESTIMATE: 

Bra in  - 5 

Thorax - 4 



TEST DATE 4./c+ 74 
- . /  

TEST DESCRIPTiON Z ~ l a  ' &m& u&~‘& VELOCITY 2$.6.&/< 
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SUBJECT: 

I'iJURY INFCIRMATION: OVERALL THORACIC AIS LL , -- 

THORACIC II'IJURI ES 

VAJOR NOEI-THORACIC 
I?< JURIES NOTED 
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SUMMARY TEST REPORT 

Thoracic Injury Pro jec t  (Contract DOT-HS-4-00921) Highway Safety Research 

I n s t i t u t e  - The University of Michigan 

TEST IiO.  : 76TOll 

TEST DATE: April 2 3 ,  1976 

TEST SUBJECT: 

Age - 69 

Sex - Male 

S ta tu re  - 170.2 crn. 

Weight - 74.9 kg. 

RESTRAI KT SYSTEM: 

None: Lateral impact i n t o  r i g i d  f l a t  surface.  

VELOCITY : 

Closing ve loc i ty  between subject  and  surface = 20 mph.  

INJURIES : 

Skull - Depressed f r ac tu re  l e f t  s ide .  Free blood in  cavi ty .  

Spine - Fracture between C4 and C5. 

Liver - Small t e a r  on surface.  

Rib Cage - Fractures .  Left s ide  - 2 ,  3, 4 ,  5, 6 ,  7, 9. 
Right s i d e  - 2, 3, 4, 5, 6. 

Spleen - crushed. 

AIS N U M B E R  ESTIVATES : 

Head - 6 

Thcrax - 4 

Abdomen - 4 
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SUMMARY TEST REPORT 

Thoracic Injury Project (Contract DOT-HS-4-00921) Highway Safety Research 

Inst i tute  - The University of Michigan 

Test Number: 7 6T020 

Test Date: June 3 ,  1976 

Test Subject: 

Age - 78 

Sex - Female 

Stature - 158.8 cm. 

Weight - 140 lbs. 

Restraint System: 

Energy-absorbi ng  steering column with ai rbag and 1 a~ be1 t .  

Velocity 

24 .4  mph 

S l  ed Decel eration 

1 7  G's 

Injuries 

1 .  14 rib fractures from R2 through R6 on l e f t  and  R8 on 
right outlining the wheel rim. 

2.  Fracture between T3 and T4 severing cord. 

AIS Number Estimate 

5 
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POSTERIOR V I E W  RIB CAGE 





76T020 -- Right rib target displacement (inches) 



76T020 -- Left rib target displacement (inches) 



76T020 -- T-11 visual target center displacement (inches) 



76T020 -- T-1 visual target center displacement (inches) 
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SUM%ARY TEST REPORT 

Thoracic Injury Project  (Contract DOT-HS-4-00921) Highway Safety Research 

I n s t i t u t e  - The University of Michigan 

Test Number: 767021 

Test Subject :  - 

Age - 55  

Sex - Female 

S ta tu re  - 160.3 cm. 

Weight - 43.2 kg. 

Test D e s c r i ~ t i o n :  

Thoracic i m p ~ c t  using HSRI cannon t o  simulate Part 572 t e s t .  

Vel oci t y :  

Piston ve loc i ty  = 22 f t / s e c .  

In ju r i e s  : 

1 .  21 r i b  f r ac tu re s  roughly in  a c i r c l e  matching the diameter 
of t h o  piston a n d  centered a t  the bottom of the  sternum. 

2. Sternum f r ac tu re  ( a t  top of c i r c l e  described above). 

3 .  Several small contusions on lungs. 

4 .  Liver. Several hemorrhages, a~proximate ly  0 .5  cm, di arneter 
on capsule.  

AIS Nunber Estimate 

5 
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SUt4f.lkRY TEST REPORT 

Thoracic Injury Project  (Contract DOT-HS-4-00921) Highway Safety 2esearch 

I n s t i t u t e  - The University o f  Michigan 

Test Number: 76T022 

Test Dste: June 22, 1976 

Test Subject:  

Age - 8 5 

Sex - Male 

S ta tu re  - 164.6 cm. 

Weight - 60.1 k g .  

Test Description: 

Thoracic impact using HSRI cannon t o  simulate Part  572 t e s t .  

Velocity : 

Piston ve loc i ty  = 15 f t l s e c  

In ju r i e s :  

6 r i b  f r ac tu re s  - l e f t  - R5, R6 
r i g h t  - ~ 3 ,  R4, R5, R6 

AIS Number Estimate: 

3 
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SUMMARY TEST REPORT 

Thoracic Injury Project (Contract DOT-HS-4-00921) Highway Safety ?,esearch 

i n s t i t u t e  - The University of Michigan 

Test Number: 76T024 

Test Date: June 25, 1976 

Test Subject:  

Age - 75 

Sex - Female 

Stature - 169.0 cm. 

Weight - 76.1 kg .  

Test Description: 

Thoracic impact using HSRI cannon t o  simulate Part 572 t e s t .  
Pi ston impact centered on sternum. 

Vel oci t v  : 

Piston veloci ty = 15 f t l s e c  

In jur ies :  

1 .  1 5  r i b  f rac tures  forming c i r c l e  roughly matching irnp~ctor .  

2.  2 small lung contusions. 

AIS Number Estimate: 

4 
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Summarv Tes t  Report 

Thoraci c I n  jury P ro j ec t  (Contract  DOT-HS-4-00921) 

Highway Safe ty  Research I n s t i t u t e  - The University of Michigan 

Test  Number: 76T025 

- i e s t  Date: June 30, 1 9 7 6  

Tes t  Sub j ec t :  

Age - 66  

Sex - Male 

S t a t u r e  - 1 7 4 . 6  cm 

Weight - 6 9 . 7  k g  

Test  Descr ipt ion:  

Thoracic Impact using HSRI cannon t o  s imulate  Pa r t  572  t e s t .  
Pis t o n  impact centered on s ternum. 

Veloci ty  : 

Pis ton  ve loc i t y  - 24 f t / s e c .  

I n j u r i e s :  

1 . 9 r i b  f r a c t u r e  out1 i n i  ng  impactor 

2 .  Sternum f r a c t u r e .  

3. Bruis ing on l e f t  dorsal  s i d e  of  hear t  a t  depth of 1 - 2 mm, 
a l s o ,  2 cm. x 5 cm. b ru i se  i n  h ea r t  muscle. 

4. 2 cm. hemorrt,age on pericardium. 

5 .  Several  small hemorrhages on diaphragm 

AIS Number Estimate - 
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SUMKARY TEST REPORT 

- ~ h ~ r a c i c  I n j u r y  P r o j e c t  (Con t rac t  DOT-HS-4-00921) Highway S a f e t y  Research 

I n s t i t u t e  - The Un ive r s i ty  o f  Michigan 

TEST NUbiBER: 76T029 

TEST DATE: J u l y  28, 1976 

TEST SUBJECT: Age - 67 

Sex - Male 

S t a t u r e  - 167.1 cm. 

Weight - 62.5 kg. 

REST?AINT SYSTEM 

None: Impact wi th  padded door  s i d e  s t r u c t u r e  

VELOCITY: 15  mph change i n  v e l o c i t y  

INJURIES: 4 r i b  f r a c t u r e s  on l e f t  s i d e ,  

A I S  N U Y B E R  ESTIMATE: 

3 
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Sumary Test  2eoort  

T'  , noraci c I n  jury Fro jec t  (Contract  DOT-IS-4-00921 ) 

Highway Safety  Research I n s t i t u t e  - The University of Michigan 

- 
 st Cumber: 76T032 - Lob; Energy Frontal Impact 

767033 - L O ~  Energy Side Impact 

- , e r :  Cate: August 1 2 ,  1975 

TEE: Subject :  

Age - 62 

Sex - Male 

S t a t u r e  - 185.5 cm 

Weight - 59 k g  

D C - + . .  ,,, , a i n t  System: 

None: Impact with p~dded  door s i d e  s t r u c t u r e .  

, - 
!E o:i:y: 

13.6  mph. Change in ve loc i t y .  

- .  , : -ur ies  : 

( ske le ton  o f  sub j ec t  was more spongy than normal) 
24  rib f r ac tu r e s  
Left  shoulder blade f r ac tu r e  
Bruise and f r a c t u r e  on l e f t  pa r i e t a l  area 
Fracture d i s l oca t i on  C3 - C4 

4:: ' , u ~ b e r  Estimate:  

- ,  Inorax: 4 



TEST = 7&~34 

SUBJECT: 

A G E  GY SEX f l  CAUSE OF DEATZ 9 rr&,fk / 
/ 

I L' 

INJURY INF32MRTION: -I I,. CVEP$,,LL , nuRAC: C ,418 
L/ 



ANTERIOR VIE';/ ?IS C A G C  



PCSTERiOR VIEW 2iB C A G f  



LE:T LOLEF q : e  ~ : : ~ ~ ~ P C V E T E '  

L E T  UPFEE R!i ACCELE2O"ETER 

R I G V  LOWER RIB AtCELER$TETER 

RIGHT UPPER RI6 ACCELESOKiTiR 

UPPER Sf ERkRi ACCELEROMETER 

L O ~ ~ E R  STERIdAL ACCELER@":ETER 



T I 2  P-k ACCELEROMETER 

- - - - - - . - - -- - -. 
TI2 R-L ACCELEROM!i;R 

PELVIS I-S ACCELER3ME7ER 

PiL\'!S R-! ACCiLERO'<ETER 

TEST * 767 032 







PTS: 

CU 
'DL , I l l ,  , 

6- 





T, P-A ACCELEF?v, iTER 

TI2 P-A ACCELERwEiER 

P E L V I S  p-A ACCELERCC.;ETER 

P E L I ' I S  I-S ACCELCRV:FER 

P E L V I S  R - L  A i t E L E R O Y E T i R  



LEF; UPPE?. R:E ACCELEROYCTER 

R;GHT U??ER RIB ACCELEROXET? 

UPPER STERNAL ACCELEROHETER 

LOiliR STERNAL ACCELEROYETER 



PTS: 1 10 1 20 1 33 1 U01 SO1 601 701 
I I I 1 

I 

. 
I I f=,,c.l 6.E-02 P E  
II 0 

C 
I 7,  E-02 

'i,J.i ,,,-0, 

W 

HSEC: 0 



m 8 *c 
n 43 P- 
n m . I  
n • z 
w 8l e 
t t L I  9 
B a a  8 
I .a 1) v- 
u - m  C 

n t s  
u n m  . u 
a m 1  w 
0 6 0  C- 
* * U  4 
n o #  a 
u r - a  

. .. 
0 
CI e 

r) 



PTS: 1 101 201 301 UOI 501 60 1 70 1 





RIiH: LOLER RIB ACCELEROMETER 

VASCULAR PRESSURE 

AIRUAY PRESSURE 

. . .  -. -. -- -- -..- .---. ..- 
....... . - . . . .  . I - .  - . . . . .  - 

- - . . . . . . . . . . . .  - - . . 



7 ,  I-S ACCELEROYITER 

TI2 P-A ACcELEROniTER 

PELVIS F - A  ACCELEROMETER 

PELVIS I-S ACCELEROMETER 





.- 
W 
a 
a 
b- - 
2 c 
4 kl 
t .N 
n u 
c5 + 
C( Y 
C f: * 
.C 0 
t 

C3 8 C 
z 1 C 0 - I w 2 
u a + 
W l  e) a .- 
C I  t W Q) 
A t  Q, > 3 
- 1  W z (. 

t 8- 0 2 
4 0 0 

3 1  L C( 

as 1 O e 
+ e  A \ 
w s  3 4 A 
0. t C? < 
w t  z m u 
0 ~ 6  W 4 

t k X  
a e 

. C 8  d - N 
, I  Z _ f  
I 4 -- 

2. 8 6 6 
or W 4 0 
- t  0 I 

Q f  w m 
a.8 cr) 0 6 
W 1  8 W P I  
W . 8  C C C 
2 8  t Z 
0 )  v * 
0 1  W P C 

4 %  9 X e 
a t  0 W 
( I  a x 
c t  n - u - r \ 
m a  c ua 
- t  U B C 
P t  a O P 
8  P. - 
0 1  I: 8 * 
* #  cr r u 

D 8 a I- 
(9.1 x (0 & 

0 1  < I 
a *a 

0 . -  01 
z a  x W -t 
at C a 

4 2 
.- t a 
t k 
a e ( b  
W -0 

c t *  
K Z W  
k 4 f -  



PTS: 1 101 20 1 30 1 '40 1 SO 1 60 1 
I l l r ~ ~ l l # l l l l l l l l l l 1 1 1 1 I l I I 1 1 1  

I 8 T 1 I 

S.E+DO 1 12 Ii rc i; 
r ?I 

.L-.r 

wp 5, E+03 
ii r 

a* 
0 
k 

- ,.E+O, 

72-1. S.E+OO 

5*E+00 

'5' S.E+01 
L ~ k J )  



- 

n u t  



SUMMARY TEST REPORT 

T h o r a c i c  I n j u r y  P r o j e c t  ( C o n t r a c t  DOT-HS-4-00921) Highway S a f e t y  Research 

i n s t i t u t e  - The U n i v e r s i t y  o f  Michigan 

TEST N U N B E R :  -- 76T037 - Low Energy F ron ta l  Impact 
76T038 - Low Energy S i d e  Impact 
767039 - Sled  

TEST D A T E :  August 1 9 ,  1976 

TEST SUBJECT: Age - 72 
Sex - M 
S t a t u r e  - 186.8 cm. 
Weight - 73 .9  kg .  

RESTRAINT SYSTEM: 
None: Impact w i t h  padded door s i d e  s t r u c t u r e .  

VELOCITY: 
20 rnph change i n  v e l o c i t y  

INJURIES: 
11 r i b  f r a c t u r e s  
Very s l i g h t  s u r f a c e  hemorrhage on h e a r t  

AIS N U ' 4 B E R  ESTIMATE: 
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TEST 2ESCRIPTIOI.I cG i i e / d a m  &4/di;6pfiJA{k 1 / ~ ~ ~ : ~ : ~  25.3/kh 
J / ;/ 
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AGE 73 SEX CAUSE O F  DEATH 

THORACIC I!?JURIES 1 - C 
2 L 

?%JOR NO!/-THORACIC 1 - 
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