
Final Report 

EVALUATION OF CHILD RESTRAINT DEVICES 
Prepared for: 

Consumers Union of U.S., Inc. 
Auto Test Division 

367 Boston Post Road 
Orange, Connecticut 06477 

April  28, 1972 

Richard L. Stalnaker, Ph.D. 

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

Ann Arbor, Michigan 48105 



PART I .  INTRODUCTION 

On April 1, 1971, the United States Department of Transportation adopted 

. a s t a t i c  load-bearing requirement (U.S. Government Standard No. 571.213) for 

child seats. I t  requires that a child seat be able t o  sustain a transverse 

s ta t ic  load of 1000 pounds applied to a dummy torso a t  an angle between 5" - 

and 15" above the horizontal, with a maximum torso deflection of 12 inches. 

Recent investigation indicates that  a s t a t i c  deflection t e s t  i s  am in- 

adequate measure of the safety of a restraint system (D, H, Robbins, et a1 . 
(1) ) .  This new evidence indicates that dynamic loading patterns are sub- 

stantially different from the s t a t i c  load specified in Standard No. 571.213. 

The Highway Safety Research Inst i tute  a t  The University of Michigan pro- 

posed and carried o u t  a nationwide market survey followed by rigorous dynamic 

testing and evaluation of 18 different child restraint devices. The devices 

tested were selected from the large number of devices available in such a way 

as to t e s t  the widest possible variety of restraint device designs, and t o  . 

t e s t  those which showed promise in ear l ier  dynamic tests.  



PART 11. STATE OF THE ART AND MARKET SURVEY 

The most general discussion of the protection of children i n  an automo- 

bile crash can be found in a study by Siegel, e t  a l .  ( 2 )  in which they dis-, 

cuss the frequency of various types of injuries, and child anthropometry as 

i t  relates to  seating design. Based on a survey of accident cases, they rec- 
. 

omend the use of lap be1 t s  for children over three to  four years of age. 

The excellent presentations of Burdi, e t  a l .  ( 3 )  and King (4 )  on child 

. safety restraints are more anthropologically and medically oriented than that 

of Siegel . D. H. Robbins, e t  a1 . , Burdi, and King, place great importance on 

head motions, particularly the snapping which can occur because of the lack 

of strength in children's neck muscles. They also warn against any head con- 

tac t  w i t h  the interior of a vehicle. They believe using an adult lap belt  

i s  dangerous because a child 's  i l i ac  crest  is not sufficiently developed t o  

act as a belt anchor location. Caution i s  advised i n  applying restraint  loads 

to the chest due t o  i t s  highly compressible nature and due to the vulnerabil- 

i ty  of the internal- organs t o  nonpenetrating injuries. Final ly, distribution 

of restraint loads over wide areas of the body i s  recommended as an important 

design criterion. 

Other studies by Aldman (5) suggest rear-facing children's seats,  while 

Van Kirk (6)  suggests a restraint  net t o  obtain a gentle ride. Papers by 

Head and Grenier ( 7 ) ,  Feles (81, and Appoldt (9)  a l l  discuss the performance 

of child seats,  

Robbins and his co-workers found that,  i n  addition to  the above cr i te r ia ,  

the devices should: (1) possess structural integrity, ( 2 )  avoid dynamic in- 

teraction with the adult seat, and ( 3 )  attach securely t o  the vehicle. 



A re ta i l  market survey was conducted to  determine what res t ra in t  devices . 
for  infants and chi 1 dren were available. Fifteen manufacturers and di s t r i  bu- 

tors of child res t ra in t  devices were contacted by telephone to determine which 

of the i r  devices had the largest sales,  and which they would recomrnenci as their  

best. The devices tested and studied were available between February 74, 1972 

and February 25, 1972, and a l l  met Government Standard No. 517.213. 

With t h i s  information, 18 t e s t  devices were selected on the basis of 

consumer popularity. More than one model from a manufacturer was tested when 

res t  of that  manufacturer5 l ine.  Descriptions and comments on the t e s t  de- 
I 

vices are shown in Tab1 e I .  



PART 111. TEST PROGRAM 

The basic objective of the t e s t  program i s  to obtain an experimentally- 

determined estimate. of the protection potential offered t o  the child by the 

18 devices to be tested in the study. 

In .order to achieve this ,  i t  was necessary t o :  

1. Develop a performance criterion fo r  evaluating the various devices. 

2. Select an occupant for use in the t e s t  program. 

3.  Construct a t e s t  environment, including an adult seat capable of 

being oriented so that impacts from various directions could be studied. 

4. Select instrumentation and data-hand1 ing procedures to  determine . 

forces and motions experienced by the occupant in the t e s t  i n  order to pro- 

vide data for  performance evaluations. 

5. Select a t e s t  matrix.. 

. 6: Conduct the t e s t  program and gather data. 

PERFORMANCE CRITERION 

The purpose of. this  research i s  t o  provide an objective measure o f  the 

protection from serious injury afforded a child occupant by these restraint 

sys tems . 
.Accordingly, we have developed a formula to express quantitatively the 

likelihood of injury t o  an occupant and the severity of any injury. We shall 

7 e ~ r  to this factor as Total Injury Index (TII). A high TI1 indicates that 
- .  , 

.., B e  restraint system affords 1 imi ted protection from injury; conversely, a 

el 
low TI1 indicates a safer restraint system (i.e., one i n  which injury i s  less 

l i kely, and the injuries are less serious). 
- 



Head Excursion Factor (HEF) - 
Jnjury to the vehicle occupants i n  a crash can ar i se  from three basic 

causes. Firs t ,  and probably most c r i t i ca l ,  i s  the possibil i ty of the child 

* being thrown on impact against the dashbbard, windshield, door p i l l a r s ,  or 

windows , etc . 
since the head i s  the region most susceptible to  this  kind of injury, 

the best measure of danger i s  head excursion. Head excursion i s  the maximum 

displacement of the head from i t s  i n i t i a l  (pre-impact) position i n  the direc- 

tion of the impact. This measurement was made from high-speed film records 

of the t e s t s ,  The HEF's were computed according t o  the formulae: 

For front impacts: 

HEF = (Emax - 19 i n ~ h e s ) ~  

where: 

i s  the Maximum Head Excursion. C a  x 

If "max - 19 inches i s  greater than, or equal. to ,  f ive  inches, the dummy's 

head has 1 e f t  the safety zone and the restraint  system has failed.  the t e s t  

and i s  given an HEF of 25. 

For side impacts: 

HEF = E x  - 12 i n c h e ~ ) ~  

If Cax - 12 inches i s  greater than, or equal to,  two inches, the seat has 

failed and i s  given an HEF of 4. (See Figure 1) 
I___ 

% 
Accel erat i  on Factor ( AF) . , 

-', 
I The second factor which can cause injury to  occupants of a res t ra in t  sys- 

-I 

? tem in a crash i s  excessively high acceleration. ' The areas of the body most 

- susceptible to  serious injury due to acceleration are the head and the. chest. 





The Acceleration Factors (AF) are computed by application of the following 

fomul ae: 

For front impacts: 

For side impacts: 

where: 

Ah i s  the resultant head acceleration 

A, is the resultant chest acceleration 

Twenty-one .GIs and 15 GIs are the nominal sled pulse peaks for front and side 

or rear impacts, respectively. If the head accelerations ( A h )  exceed the max- ' 

imum survivabl e accelerations according to the Maximum Strai n Criterion for 

triangular pulses (Stal naker, e t  a1 . , 10, 11) , the restraint  system has failed 

the t e s t ,  and i s  given the cut-off score of 7 . 2  for forward and 6.4 for  side 

impact. 

The maximum survivable accelerations for  adul t humans according to the 

MSC are: 

(Ah)max = 92 GIs (for anterior-posterior (A-P) head acceleration) 

!Ah)max = 54 GIs (for  left-right ( L - R )  head acceleration) 

The maximum allowable chest acceleration (A,) used by the U.S. Government 

A G t a n d a r d  No. 208 i s  60 G's (for both A-P and L-R accelerations). 

. Load Di s t r i  b u t i o n  Factor (LDF) 

The third cause of injury to a child i n  a restraint  system i s  s t ress  t o  
\ 

vita1 organs during impact due to  improper load distribution. The location 
- 

of the restraining (load bearlng) surfaces i s  especially c r i t ica l  in cMldren 

because some skeletal regions are n o t  ful ly  developed, and ossification i s  



not  complete. In particular, the i l i a c  crest  has not developed and therefore 

doesn't provide as good a load bearing structure for  a child as fo r  an adult. 

Therefore, the lap be1 t has a strong tendency to  ride-up off the pelvis and 

into the abdominal region, which i s  very dangerous. 

In order to compute the Load Distribution Factor (LDF), we f i r s t  dlivide 

the seats into two groups, according to whether or  not the adult lap be l t  . 

bears upon the child. 

Group 1 

If the adult lap belt  bears upon the chi ld 's  midsection, then the total  

transverse dynamic load must be borne a t  the ch i ld ' s  midsection. (See Figure 

2) Therefore, the load on the child i s  the sum of the loads on the adil t seat 

b.el t s .  

LDF = ( 

where: 

LF = Load ~ a i t o r  (See Group 2) 

r = Maximum force on right adult lap bel t  

F1 = Maximum force on 1 e f t  adult lap be1 t 

A, = Effective load bearing area (See Group 2) 

Group 2 - 

In those seats where the adult lap belt  does not bear upon the child 's  

midsection (See Figure 3) the LDF is computed by application of the formula: 

Dw *s LDF = ( x LF 
e 

where: 

D, = Weight of the dumny (31 pounds for  a l l  except the GM Infant Carrier, 

for  which the weight of the dummy i s  15 pounds) 

A, = Effective area of the restraint  system, i.e., the load bearing area 



FIGURE 2. LAP BELT LOADS UPON CHILD. 



FIGURE 3. LAP BELT DOES NOT LOAD UPON CHILD. 



( 1: Whole 
Torso 

FIGURE 4. LOAD FACTOR. 







For those seats which used the adult l a p  belt around t h e  child, A, 

is  the area of the lap be1 t that bears on the child. 

For those devices which d i d  not collapse, and i n  which the adult 

lap belt d i d  n o t  bear upon the child, A, i s  simply the area of the 

restraining surfaces bearing' on the child. 

For those devices in which the seat back collapsed, and i n  which 

the adult lap belt d i d  n o t  bear upon the child, A, was determined 

to  be one-half the total  area of a l l  the restraining straps.  

A, = Maximum height of sled acceleration pulse. 

LF = Load Factor (See Figure 4 ) .  The LF i s  a weighting function to  ac- 

codnt for  the different load bearing capabi 1 i t i e s  of different areas 

of the body. A res traint  system bearing upon the whole torso i s  

good, and i t s  LF i s  1. A system bearing upon the thorax and/or  

pelvis receives an LF of 2. A system bearing upon the abdomen i s  

poor and i t s  LF i s  3. 

If the restraining be1 t s  bear upon areas where there i s  no suitable skeletal 

structure to  bear the load, penetration occurs and damage t o  internal organs 

may result .  Consequently, those regions best able t o  bear loads withlout in- 

jury have 1 ow load factors. 

For b o t h  groups, i f  the LDF exceeds tha t  of the case below, then i t  i s  

considered to  have failed the t e s t .  
w 

Failure (for  forward impacts) : - 

Minimum restraining be1 t area = 15 in2 
-: Restraining be1 t bears on the most susceptible region (abdomen), LF=3 

- 31 1bs x 21 GIsl , 3 = 130 Maximum LDF = [ 15 i n L  



Failure (for  side impacts) : 

Minimum restraining belt  area = 12 i n 2  

Restraining belt bears on the most susceptible region (side of abdomen), 

LF=3 

Maximum LDF = [ 3l 1bs x 15,G1s1 3 = 116.3 12 inL 

 he Total Injury Index i s  made u p  of these three parts, weighted in order to 

make the i r  magnitudes comparable. I t  i s  very important, however, t o  note that 

a seat must perform reasonably well according to a l l  three indices i n  order 

to be considered safe; For example, a .seat with good load distribution factors 

and acceleration factors (i .e. ,  low values), b u t  which allows the chi7d1s 

head to  go  th rough  the windshield, i s  clearly not safe. 

Each of the three performance factors ( L D F ,  H E F ,  AF) i s  weighted so that 

their  respective cut-off cases each contributed 33 1 J3 points. Therefore, a 

seat which f a i l s  a l l  three measures of safety receives a score of 100, 

SELECTION OF OCCUPANT 

The 3-year-size Sierra Engineering anthropometric dummy was used- for  a l l  

' tes ts ,  except theG.M, Infantcar r ie r  tes t .  TheSierra3-year ig s38 inches  % 

high and weighs 37.5 pounds. The weights of the various body components are 

distributed nearly correctly, thus giving a f a i r  dupl ication of body kinematics. 
- 

(See Figure 5) . - .  

In order to  t e s t  the G.M. Infant Carrier, a doll with the approximate 

dimensions of an average three-month-old baby was disassembled. The two .legs, 

torso, two arms, and head were weighted w i t h  lead shot to simulate the body 

segment weights for  a baby of this  size. The doll was then reassembled. The 

length of the doll was 16 inches and i t  weighed 15 pounds. This technique has 

been used by General Motors in developing their  Infant Carrier (See Figure 6 ) .  



F I G U R E  5. SIERRA 3-Y EAR AFJTHROPOMETRIC DUKMY 

16 



FIGURE 6 .  WEIGHTED DOLL 



SELECTION OF TEST ENVIRONMENT 

The t e s t  con f i gu ra t i ons  cons is ted  o f  a Ford bench seat  mounted 011 a t e s t  

r i g  which exac t l y  dup l i ca ted  t he  seat  mounting, l a p  b e l t  attachment po in ts ,  

and f l o o r  and t o e  board l oca t i ons  i n  a f u l l - s i z e  1971 Ford vehic le .  'The en- 

tir;? assembly was capable o f  be ing r o t a t e d  as a u n i t  and thus t he  geometry o f  

the simulated v e h i c l e  remains constant  f o r  f r o n t ,  s ide, and r e a r  impacts. 

SELECTION OF INSTRUMENTATION AND DATA-HANDLING PROCEDURES 

The 3-year dummy was instrumented w i t h  t r i a x i a l  accelerometer packs i n  

the  head and i n  t he  chest. The i n d i v i d u a l  accelerometers were Setra Mode1 

Number 111. A Statham st ra in-gage accelerometer was used t o  sense s l ed  de- 

ce le ra t ion .  B e l t  loads were recorded us ing Lebow sea t -be l t  f o r c e  transducers . 

i f  an a d u l t  l a p  b e l t  was used w i t h  the  c h i l d  seat. Timing s igna ls  and impact 

v e l o c i t y  were a1 so recorded us ing a Honeywell 161 2 1 ight-beam osc i  11 ograph. 

High-speed mot ion p i c tu res  were a l so  taken f o r  each t e s t .  A Photosonics 

16-m camera was l oca ted  d i r e c t l y  t o  t he  s i d e  o f  t he  impact area, and another 

d i r e c t l y  overhead. The f i l m i n g  r a t e  used was 1000 frames per  second. These 

mot ion p i c t u r e s  were supplemented by s l i d e s  taken before and a f t e r  each t e s t .  

Also, a Graph-chek sequence camera was used i n  t he  t e s t  program t o  p rov ide  an 

instantaneous eva lua t ion  o f  t h e  t e s t  as a sequence o f  e i g h t  frames on a 3 x 5- 

i n .  Po la ro id  sheet. 

TEST MATRIX 
-C_1_ 

- The t e s t  m a t r i x  f o r  t h i s  program was designed t o  i nc l ude  forward, impact, 

s i de  impact, and r e a r  impact. Each o f  t he  r e s t r a i n t  devices was mounted on 

the  bench seat  i n  accordance w i t h  the manufacturer 's i n s t r u c t i o n s  (Table 11) , 
- secur ing t he  dummy i n  t h e  dev ice w i t h  t he  appropr ia te  emergency r e s t r a i n t s .  

A l l  o f  the  t e s t  devices were t es ted  i n  the  f r o n t a l  impact d i r e c t i o n  a t  30 mph 

and 21 GIs. The devices which performed s a t i s f a c t o r i l y  were then re tested,  





w i t h  new restraints where necessary, in the rear direction a t  20 mph and 15 

G ' s ,  Those devices which performed satisfactorily i n  the rear impact were 

then retested for side impact performance, a t ,  20 mph and 15 G's. Any device 

. which performed satisfactorily in a l l  three modes was then retested in the 

front, rear,  and side impact modes f o r  repeatability, 

DATA GATHERED IN TEST PROGRAM 

The data from a l l  t es t s  are sumarized in Table 111. All acceleration 

and force data are given as peak values, The head and chest accelerations 

are given as "A-P" referring t o  the anterior-posterior direction, "S-I" t o  

the superior-inferior direction, and "L-R" to  the left-right direction. 

The coiplete set  of data gathered i n  this study i s  included as Appendix . 

A t o  this  report. 







PART IV. QUALITATIVE EVALUATION 

A qualitative evaluation of the restraint  systems was made on the basis 

of a l l  available data (quantitative data, film record, lab notes, e tc . ) .  The 

results are given below (Table IV), 

EXCELLENT 

General Motors Infant Carrier - The Infant Carrier 's  performance was the best 

overall. I t ' s  biggest drawback i s  that  i t  can be used only for  infants of 

less thaen 20 pounds. This is  the only seat which passed a l l  the safety cr i -  

te r ia  for  f ront ,  side,  and rear impacts. 

GOOD 

Ford Tot Guard - The Tot  Guard's performance was excel lent i n  f ront  and rear 

collisions, b u t  poor in side collisions. This seat was the easiest  to  use by 

far ,  w i t h  no straps to  tighten and no buckles t o  buckle, For a child heavier 

than 20 pounds, t h i s  i s  the best seat.  

Sears Harness (Small) - Sold by Sears as the freedom harness, this  device l e t s  

the child s i t ,  stand and l i e  down. I t s  dynamic performance was excellent. . 

I t s  biggest handicap i s  that  i t  may take up to  one hour to instal l  and could 

require f ive  minutes t o  p u t  the harness on every time i t ' s  used, This.device 

failed the side impact t e s t  because of excessive head excursion. 

BORDERLINE . .. . 

Klippan - The quantitative data indicates that  this i s  a superior seat; how- 

ever, the anthropometric dummy suffered severe distortion of the lumbar ver- 

tebrae. This device would be greatly improved by adding a crotch strap to  

inhibit  the harness from sliding up into the abdominal region, which would, 

i n  turn, reduce distortion of the occupant. 

Thayer Bobby-Mac - Failed only head excursion. 



NOT ACCEPTABLE 

The seats below have a l l  definitely failed the test .  

Strolee Model 590 - Dummy's head h i t  the dash hard. 

Trimble Model 875 - The seat collapsed, crushing. the dummy. Dummy's head im- 

pacted the dash very hard. 

Jamy 5500 - Seat base broke. Dummy's head'struck dash hard. This seat would 
I 

be greatly improved with use of the adult shoulder harness to  support the seat 

back. 

Kantwet Model 872 - Shoulder be1 t slipped down around upper abdomen. Dummy 

bent badly a t  mid-thoracic. 
. . 

All of the seats below use the adult lap belt  around the child's'abdomen. 

Adult  Lap Be1 t Only - For comparison purposes. 

Peterson Model 63 - Lap belt bears on child resulting in severe distortion of 

sacral spine region. This seat collapsed completely on impact. 

Peterson Model 61 - Lap belt bears on child resulting in considerable distor- 

tion of sacral spine region. This seat collapsed on impact. 

, . Jamy 5405 - Lap belt goes around the child. 'Severe spinal disto'rtion and ab- 

dominal penetration. The seat collapsed and folded u p ,  wedging the dummy o u t  

of the seat. 

Teddy Tot 6200 - Lap belt  goes around the child. Severe distortion of spine - 
. - 

i n  lumbar sacral region. Abdominal penetration evident. The seat shattered, 

with the upper part of the seat breaking completely o f f ,  

Firestone Protecta Tot - A d u l t  lap bel t  bears on the child. This seat holds 

the lap belt  -- off the pelvis, resulting i n  severe penetration of abdomen 

and severe 1 umbar-sacral distortion. 



Century Car Seat - Lap belt  bears on child. This seat  i s  very flimsy, i t  

total ly  collapsed on impact. Back of child sea t  h i t  dummy's head, speeding 

i t  up as i t  went into the dash, 

Teddy Tot  6600 - Lap belt  bears on child. Very poor restraint  location, re- 

sulted in spinal distortion. Severe penetration by lap belt .  

Bunny Bear Model 61 - Lap be1 t bears on child. The seat be1 t pulled the 

dummy's sacrum through the rear of the seat.  Folded the dummy over and jammed 

his back. This seat  has good structural strength, b u t  needs t o  have a different 

belt  arrangement, one without the adult belt  around the child. 

Tab1 e V i s  a recommended ordering o f  the child restraint  systems according 

t o  their  overall safety. 



TABLE V, THE QUANTITATIVE RESULTS OF THE CHILD RESTRAINT SYSTEMS TESTED 

EXCELLENT 

GOOD 

BORDERLINE 

NOT ACCEPTABLE 

General Mators Infant Carrier 

Ford Tot Guard 

Sears Child Harness 

Klippan Safety Seat 

Thayer Bobby-Mac 

Strolee Model 590 

Trimble Model 875 

Jamy 5500 

Kantwet Model 872 

Adult Lap Belt Only 

Peterson Mode1 63 

Peterson Model 61 

Jamy 5405 

Teddy Tot 6200 

Firestone ~ r o t e c t a  Tot 

Century Car Seat 

Teddy T o t  6600 

Bunny Bear Model 61 
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APPENDIX A 



I 
I 

- 

HSRI SUMMARY DATA SHEET 

Test Number: A-533 

Test Date: February 23, 1972 

Restraint Description: General Motors Infant Carrier 

Dummy: 3-Year 

, Sled Velocity: 30 mph 

a ~mpdct Direction: Front 

Dummy Attitude: S i t t ing ,  facing toward the rear of the simulated 
vehi c1 e. ' 

Test ~bs&vation: 

The doll received a very gentle ride. The rebound caused the Carrier 

t o  ro ta te  around the adult seat  be l t  forming a protective shield over the 

do l l ,  The Carrier cracked on each s ide  where the  bel t  crossed through the 

Carrier. 





- SUMMRY DATA HEAD ACCELERATIONS 

Test Number 4 533 Test Type 6 M IN 6WT C*APtEL 

. D u m r n y 6 ~ 0 ~ ~ H . f - D o ~ ~  ~ R O F I ?  -- 30 MP* 
Sled veloci ty44*z ft/sec 

Sled Pulse 
5 g8s/division 
Fi 1 tered 
Class 60 

I k12.~.rnsec f 

Anterior-Posterior 
Head Acceleration 
50 0 gts/division 
fi'lkered 
Class 1000 

. . 
' .  

- 
Superior-Inferior NOTE: The 15 lb. doll used f o r  the General Motors . 
Head Acceleration Infant Carrier was n o t  instrumented with 
50.0 g's/division accelerometers, therefore no acceleration 
Filtered data i s  given for  the dol l .  I 
Class 1000 

. . 
. b 

.+ 
, . . . 

I 

*.Left-Right . . 
Head Acceleration . 

. , 50.0 gls/division 
Filtered ' .  
Class 1000 

. , .  

Resultant Head 
Acceleration 
50 g8s/division 
. Fi 1 tered 
Class 1000 

Severity Index A . - 
200 sec/div. 

i 



HSRI SUMMARY DATA SHEET 

Test Number: A- 534 

Test Date: 

Restraint Description: 

Dummy : 

Sled Velocity: 

Sled G-Level : 

Impact Direction: 

Dummy Attitude: 

February 23, 1972 

General Motors Infant Carrier . 

30 mph 

Front 

Si t t ing,  facing toward the rear of the simulated 
vehicl e.1 . , 

Test Obiervation: ' .  
The doll received a very gentle ride. The rebound was as in Run A-533. 

The Carrier did not break because a simulated dash was p u t  on the sled t o  

limit the forward motion of the Carrier, 



FIGURE A-2. GRAPHCHEK SEQUENCE CAMERA 
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FIGURE A-2. GRAPHCHEK SEQUENCE CAMERA 



,496 ,' . . 
, SUMMARY DATA HEAD ACCELERATIONS 

Test Number dm Test Type GM INFANT CAR(LIER 

D u w _ b p t o ~ ~ H S  - 30U. FkON? - 3 0  MP!f 

Sled Veloci ty&ft/sec 

~ l ' e d  Pulse 
5 gls/division 
Filtered 
Class 60 . 

Anterior-Posterior 
Head Acceleration 
12.5 gts/division 
Fi 1 tered 
Clais 1000 . , 

. . 

Superior- Inferior NOTE: The 15 1 b. doll used for the General Motors . 
Head Acceleration Infant Carrier was n o t  instrumented with 
12.5 gls/division accelerometers, therefore no acceleration 
Filtered 
Class 1000 

d a t a  i s  given for the do1 1 .  

* .  . . 

*.Left-Ri ght 
Head Acceleration . 

. . 12*5 gls/division 
Filtered 
Class 1000 

Resultant Head 
Acceleration . 

5 gts/division 
Filtered 

, Class 1000 

Severity Index 
20 secldiv. 



HSRI SUMMARY DATA SHEET 

Test Number: A- 538 

Test Date: February 25, 1972 

Restraint Description: General Motors Infant Carrier . 

Dummy : 3-Year 
I 
I 

Sled Velocity: 20 mph 

Sled G-Level : 15 
d 

Impict Direction: Back 

Dummy Attitude: Si t t ing,  facing toward the rear  of the simulated 
vehicle. ' 

Test  bierv vat ion: 
The doll received a f a i r l y  gentle r ide.  There was a tendency f o r  the 

doll t o  submarine under the adult seat  be1 t. 





A- 9 
SUMWRY DATA HEAD ACCELERATIORS 

Test tiumber A 53 8 Test Type ClYf INFANT CAkRlER 
Dummy D O L L  - ~ M O N I T ~ ~  BALK. - l o  MPI4 
Sled Veloci ty29.t6ft/sec 

Sled Pulse 
2 gls/division 
Filtered 
Class 6 0  

I ' . Anterior-Posterior 
Head Acceleration 
12.5 gls/division 
FSl tered 

a Class 1000 

Supe.rior- Inferior NOTE: . The 1 5  1 b. do1 1 used for  the General Motors 
Head Acceleration . . ' .Infant Carrier was not instrumented with 
12.5 g1s/division accelerometers; therefore no acceleration 
F i  1 tered data  i.s given for the do1 1 .  
Class 1000 

Left-Right 
Head Acceleration 
12.5 gts/division 
Filtered 
Class 1000 

-- - 
" 

Resultant Head 
Acceleration 
10 gls/division , 
Filtered 
Class 1000 I ,  

. . . .  
I 

J 

. . 
Severity Index 
50 g2*"ec/div. 



HSRI SUMMARY DATA SHEET 

Test Number: A- 539 

, Test Date: February 25, 1972 

Restraint Description: General Motors Infant Carrier 

Dumy : 3-Year 

Sl ed Velocity : 20 mph 

Sled G-Level : 15 

Impact Direction: Back 

Dummy Attitude: Sitting, facing toward the rear of the simulated 
vehicle. 

Test Observation: 

The doll received a fairly gentle ride. There was a tendency for the 

doll t o  submarine under the adult seat belt, 



FIGURE A-4. GRAPHCHEK SEQUENCE CAMERA 



-..-.--. --  --"-.----v.&-..-----.=-.--~: . - - . . - - . I L U - - ^ - - - .  5 
A-12 . 

SUMMARY DATA HEAD ACCELERATIONS 

Test Number A Test Type 6 I NF~N? CM!bm 
. / . 

Dummy 6 M O N ~  - 3 0 LL BACK - 2 Q M P d  I 
Sled Veloci t y & s f t / s e c  , I 

__&  - - " ..-- . -. 

1 ! >-..- l t  I . . : ~ - - L . - . & - - - . ! - L ~  : l ? ~ i i l : (  
I , / .  I I 1 .  ---- ._ -I-- . l - i ----7--  

I ,  - --. L --.--- 
Sled Pulse 
2 gBs/division 
Filtered 
Class 60 

--- 
_---C-----.- . 

. - '-f k- 12.; mrec . .  I 

Anterior-Posterior - Head Acceleration 
12.5 gls/division 

a Fi 1 tered 
" Class 1000 ... 

. . 

. . - .: 

.- 

NOTE: The 15 1 b, doll used Tor the General M~tors . 
Superior-I nferior 
Head Acceleration Infant Carrier wag not instrumented w i t h  
12.5 gls/division accelerometers, theref ore no acceleration 
Fil tered data i s  given for the do l l .  
Class 1000 

. - 
. 

- , .  I. t . 

Left-Right . . 
Head Acceleration 
12.5 gls/division ' 
Filtered . . - 

4 

Class 1000 
- 

. . .  

- .  . : . , ",. 
4 .- ' .-&--*'- - I  

\ (  I 
. ' 

Resultant Head ~ ~ 

Acceleration 
10 gfs/division 
Filtered , , 

Class 1000 

I 

. . 
, 

I . Severlty Index .-- - - 
100 9 secldiv. *. . 

b . . e.. . . 
- 2  . ,i 

- -.---------.~-RI.RI.- -"... .-----* * --. .^.-.-)..C'-*...r.---.-lr.---....-CI.-.- -.--  - . . 



HSRI SUMMARY DATA SHEET 

. 
Test Number: A- 543 

Test Date: February 28, 1972 

Restraint Description: General Motors Infant Carrier ' 

Dummy: 3-Year 

Sl ed Vel oci t y  : 20 mph 

Sled G-Level : 15 

* Impact Direction: Side 

Dummy Attitude: Sitting, facing toward the rear of the simullated 
vehicle, 

Test  bierv vat ion: 

The do11 received a fairly gentle ride. No damage was observed t o  the 

do1 1 or Carrier. 







HSRI SUMMARY DATA SHEET 

Test Number: 

Test Date: 

A- 544 

February 29, 1972 

Restraint Description: General Motors Infant  Carrier 

Dummy : 3-Year 

Sl ed Velocity: 20 mph 

Sled G-Level : 15 

Impact Direction: ' Side 

Dummy Attitude: Sitting, facing toward the rear of the simulated 
vehicle, 

Test Observation: 

The doll received a fairly gentle ride. No damage was observed t o  the 

doll or Carrier. 
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FIGURE A-6. GRAPHCHEK SEQUENCE CAMERA 



A-1 8 
SUI.if!uZRY DATA HEAD ACCELEMT I OtlS 

Test f!u:f~bcr A 5 44  Tcst Type 4.M. I N ~ ~ T  C ~ P ~ I & R  ' , 

Sled ~ e l o c i  ty28.87ft/sec 

Sl'ed Pulse . 
2 gls/division 

Filtered ' 

Class 60 

Anterior-Posterior 
Head Acceleration 
12.5 g'sjdivision 

Filtered , 
Class 1000 

I 
.- . . 

Superior-I nferior 
NOTE: The 15 1 b. doll used for  t'he General Motors . 

Head Acceleration Infant Carrier was not instrumented w i t h  
12.5 gls/division accel erometers, therefore no accel eration 

Fi 1 tered data is  given for  the doll .  I 
Class 1000 

I . - . 
. . . . . . 

Left-Right 
Head Acceleration 
12.5 gts/division 
Filtered 
Class 1000 

~ e s u i t a n t  Head 
Acceleration 
20 gls/division 
Fi 1 tered 4 
Class 1000 

Sever! ty lndex 
200 gz.s sec/div. 



HSRI SUMMARY DATA SHEET 

Test Number: A-51 8 

Test Date: February 18, 1972 

Restraint Description: Ford T o t  Guard 

Dummy : 3-Y ear 

Sled Velocity: 30 mph 

Sled G-Level : 21 

Impact Direction: , Front 

Dummy Attitude: Si t t ing,  facing toward the front of the simulated 
vehicle. ~ 

Test Observation: 

The motions experienced by the dummy were minimal. The seat cracked 

on the sides due to the loading of the face and chest shield. Head and 

chest G loadings were h i g h ,  



-,.- "....*-a- "+**".Lo . r 

F I G U R E  A-7 GRAPHCHEK SEQUENCE CAMERA 



!I 

0 SUMWRY DATA 

Test Number .A 5% 
Dummy 3 YEAAS 0 ~ 3  

Sled Veloci ty&ft/sec 

. . . . 
Sled pulse 
5 gts/division 
Filtered 
Class 60 

Anteri or-Pos terior 
Head Acceleration 
12.5 gls/division 
Ff 1 tered 

a . " Class 1000 

P-a' HEAD ACCELERRT ON 

Test Type FOLD r b ~  G ~ " ~ D  
FRONT -- 30.0 wph 

v .  

Superior-Inferior 
Head Acceleration 
12.5 g1s/division 
Fi 1 tered 
Class 1000 . 

. . . . . .  
..Left-Ri ght 
Head Acceleration 
12,5gts/division 

. .  Fit tered 
. . Class 1000 

Resultant Head 
. . Acceleration 

10 g8s/division 
Filtered 

. . Class 1000 

Y U 

I i l j ' i  I . .  I 1  -,-- --- 
__. ___A -. _ _ - . -  

- _ - -  - -1------- . -  
_I_C_ __. -__I_.. ----I 

--JJl-.,- 1 ---- ---.,--------.- 
---.-_-.----- --..,..-- - 

. !  ' ' _ _ C C  .-A 
I !  I ( - -  2 ----L- 
BRUSH 1NSTRUh;ENTS D:VJSIZk, GOULD INC. . 

A. , A I PRINTED IN U.S A. 

Severi t .  Index 
200 g2*  secjdiv. 



q ,  SUMMARY DATA CHEST ACCELERATIONS 
5 .  

Test Number A 5 18 Test Type 6A.b $7' h u ~ b  
Dunmy 3 E A  e t ~  FRONT ' - 30 Mpil 
Sled i G T & " $ 4 k 0 0 ~  

1 :  ; Sled Pulse 
. . 5 gls/division . 

I Fi 1 tered 
I Class 60 

Anterior-Posterior 
Chest Acceleration 
12.5 g's/division 
Fi 1 tered 
Class 600 ' 

* 

Superior-Inferior 
Chest Acceleration 
12.5 gis/division 
Filtered 
Class 600 

. . . . 
I .  

. - . . 

. - 
a .  . 

Left-Right 
Chest Acceleration 
12.5 gis/division 
Filtered 
Class 600 - 

-- 

L 

Resultant Chest 
Acceleration 

L 10 gis/division 
MI tered 

. Class 600 ... -.- ..-. 

f 

. 
f ' I 

I I ,  



HSRI SUMMARY DATA SHEET 

Test  umber: A- 53 5 

Test Date: February 23, 1972 

Restraint Description: Ford T o t  Guard 

Dummy : 3-Year 

Sled Velocity: 30 mph 

Sled G-Level : 21 

Front Impact Direction: 

Dummy Attitude: Si t t ing,  facing toward the front of the simulated 
vehicle. 

Test Observation: 

The motions experienced by the dumny were minimal. The padding on the 

face and chest shield was pushed off by the impact, Approximately 90' of 

whiplash was experienced by the dummy on rebound due t o  the removal of the 

head rest .  The head and chest G loadings were high. 



FIGURE A-8. GRAPHCHEK SEQUENCE CAMERA 



A-25 
SUMMRY DATA HEAD A C C E L E R A ~ O N S  

Test Number A - $35 Test Type  FOR^ 7 6 ~  G A O ~  
Dummy 3 Y EA 42 0 LP FRDt47 - 3 0  MPH 

Sled Veloci ty44elftlsec 

Sled 'pulse I 
5 gls/division 
Filtered 
Glass 60 

I .  * 

' Anterior-Posterior 
Head Acceleration 
12.5 gls/division 
Filtered 
Class 1000 

Superior-Inferior 
Head Acceleration 
12.5 g4s/division 
Fi 1 tered 
Class 1000 

4 e f  t-Righ t 
Head Acceleration 
12.5 gls/division 
Filtered 
Class 1000 

Rbsul tant ~ e h d  
Acceleration 
10 gls/division 
E i  1 tered 
Class 1000 

Severig- Index 
200 g2* secjdiv. 



SUMMARY DATA CHEST ACCELERATIONS 

~ e s t  Number AS'" Test Type F ORh T a r  Gduk~  
Dummy 3 Y a A a s o ~ p  FRONT - 30 MpH 
Sled =44.,l ft/sec 

Sled Pulse 
t 5 g1s/division 

' Fi 1 t ered 
i 
1 

i 

4 12.5 msec 

Anterior-POS terior 
Chest Acceleration 
12.5 gts/division 
Fi 1 tered 
Class 600# 

* .  

i 

Superior-Infer5 or 
Chest Acceleration 
12.5 gts/division 
Filtered 
Class 600 . 

{ 

Left-Ri ght 
Chest Acceleration 
12.5 g4s/division 
Filtered 

Resultant Chest 
Acceleration 

i 10 g 's/dfvision 
' Filtered 

. Class 600 ... . ..- ".. 



HSRI SUMMARY DATA SHEET 

. Test Number: A- 536 

Test Date: February 24, 1972 

Restraint Description: 

Dummy: 

Sled Velocity: 

Sled G-Level : 

Impact Oirection: 

Dummy Attitude: 

Ford Tot Guard 

20 mph 

Back 

S i t t i n g ,  facing toward the front of the simulated 
vehicle. . . , 

Test Observation: 

Neither the G loadings nor the excursion of the dummy were severe. How- 

ever the face and chest shield pivoted upward and slapped the dummy's face. 



FIGURE A-9. GRAPHCHEK SEQUENCE CAMERA 



A-29 
SUI*II+IRY DATA HEAD ACCELERATIONS . . 

Test Idumber A- $3 6 Test Type F O R D  G A u R ~  ' b  
. 

. . 
Dummy 3 YEA% OLb BACK - '?OFPJ . . . . " 
Sled Veloci t y 2 9 9 9 f t / ~ e ~  

Sled Pulse 
2 gls/division 
Filtered 
Class 60 

. . 

Anterior-posterior 
Head Acceleration 
12.5g's/di~ision . Filtered 
Class 1000 

0 . . . - 

Superior-Inferior 
Head Acceleration 
12.5 g '  s/division 

I Filtered 
Class 1000 

. *.Lef t-Right 
.. Head Acceleration 
. 12.5 g8s/division 
Filtered 
Class 1006 

~esul tant Head 
Acceleration 
5 gis/division 
Fi 1 tered 

. Class 1000 

~everi ty ' Index. 
20 g2.5 sec/div, 



1 A-30 ' ' .  

I 

.- 
SUMMARY DATA CHEST ACCELERATIONS 

i .  
i .  Test Number A 53b Test Type F O Q 3  701 G A U ~ ~  
I Dummy 3 Y E A U  OLD RACK - 2 0  wed 
! Sled Velocity 2 9.4 ftlsec 

Anterior-posterior 
Chest Acceleration 

I ; I 

!A1 

12.5 gls/divisian 
Ff 1 tered 
Class 600 

! ! : I  I I ' ' L  
f 1 4 I I  

Superior-Inferior 
Chest Acceleration 
12-5 gls/division 
Fi 1 tered 
Class 600 

_ _ . ~ . _ _ _ _ _ _ - . I _  

, , I 3  

Sled Pulse 
2 gts/division 
Filtered 
Class 60' 

-1 h12.5 msec 
I 

Left-Right 
Chest Acceleration 
12.5. ggs/division 
Filtered 
Class 600 

Resultant Chest . 
Acceleration 

L . 5 ggs/division 
Ff ltered 
Class 600 . . ... 

. - .  -. 
F 



HSRI SUMMARY DATA SHEET 

+ Test Number: A- 541 

Pest Date:. February 28, 1972 

Restraint Description: Ford Tot Guard 

Dummy : 3-Year 

Sled Velocity: 20 mph 

Sled G-Level : 15 

Impact Direction: Side 

Dumny Attitude: S i t t ing ,  facing toward the front of the simulated 
vehicle. 

Test Observation: 

The dummy torso and head bent sideways over the low support structure 

a t  the side of the Tot Guard. Contact with the vehicle inter ior  side struc- 

ture i s  likely. The dummy's arm h i t  the side of his head giving a right-left  

acceleration spike. 
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F I G U R E  A-10, GRAPHCHEK S E Q U E N C E  CAMERA 



A-33 
SUMINRY DATA HEAD ACCELERATIONS 

Test Number A 57 \ Test Type FoR3 T O T  CAU@ 
Dummy '3 Y E A S  O L D  S l b ~ .  - ~ . O M P H '  

. . 

Sled. Veloci tyxt/sec 

, . 

Sled Pulse . . 

. .. . . . 2 gts/division 
Fit tered 

,' Class 60 
: .  . '  .. . . . .. 

. . . . . , . . : 
. . . ' ,  , . , , . .  . . 

. . 

. . . - 
, < 

* .  

' . . ' .~nterfor-posterior ' 

Head Acceleration 
~~.5g's/.d!vision 

A . . FIltered 
' Class 1000 . . . 

0 . . . . 

Superior-Inferior 
Head Acceleration 

-12.5 g8s/di vision 
I Filtered 

* .. . Class 1000 

..Left-Right - .  -. . Head Acceleration 
- 12.5 gls/division 

f i l t e red  
Class 1000 

. . 

Resultant ~ e a d  . 
' ' Acceleration 

10 gls/division 
Fi t  tered 
Class 1000 

Severity Index 
50 92.5 sec/div. 



SUMMARY DATA CHEST ALCELERATIOflS 

Test Number A 541 Test type FOLD TOT G ~ u P D  
Dunmy 3 YEAU g ~ b  S I D F  - 2 0  wPH 
Sled Veloc~ ty_~g.aAft/sec 

Sled Put se 
.2 g8s/division 
Filtered 
Class 60 ' 

' a  8A'nterior-Posterior . 
Chest Acceleration 
12.5 gts/division 
Filtered 

- .  Class 600' . . 

, . .  

Superior-Inferior 
Chest Acceleration 
12.5 gts/division 

C 

Filtered 
Class 600 

. . 
, . . . . . 

Left-Ri ght 
Chest Acceleration 
12.5 gts/division 
Filtered 
Class 600 

. . 

. . 

Resultant Chest ' 

Acceleration 
. 5 g8s/division * .  

Ftl tered 
Class 600 . , i 

*. ,.. 
. - - . - - . . I 

i t . 
. .  , ; f 

i I . '  



HSRI SUMMARY DATA SHEET 

Test Number: A- 532 

Test Date: February 23, 1972 

Restraint Description: Sears Harness (Small ) 

Dummy: 3-Year 

Sled Velocity : 30 mph 

Sled G-Level : 21 

Ympact Direction: Front 

Dummy Attitude: Sitting, facing toward the front of the simulated 
vehi cl e. 

Test Obiervation: 

The dummy motion was minimal. No damage was observed t o  the restraint 

system. Head accelerations were high. The rebound due t o  the elastic 

energy, was observed t o  be very large. 
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GRAPHCHEK SEQUENCE CAMERA 



i ' A-37 . . 

SUWMRY DATA HEAD ACCELERATIONS i 
Test Number A - 53 2 Test Type SEARS 14 4 4 ~ 6 s ~  I 

i Dummy3 Y E A E s  ci-3 F R O N T  -- 3 0  M P ~  

1 Sled Veloci tyBft /sec  

! ' 

Sled Pulse 
5 g'sfdivision 
Filtered 
Class 60 

Anterior-Pos teri or 
Head Acceleration 
12.5 gts/division 
Fil,tered 

' Class 1000 

. . 

Superior-Inferior 
Head Acceleration 
12.5 g'sfdivision 

I Filtered 
Class 1000 

. - . - 
I 

. . 

*.Lef t-Ri ght . . Head Acceleration 
12.5 gts/division 
Filtered 

. Class 1000 

Ref ul tant ~ead  
Acceleration 
10 gts/division 
Ff 1 tered 
Class 1000 

I , .  - i - 3' 

. . 

Severi t 1 ndex 
200 g2.; secldiv. 



-. 

SUMMARY DATA CHEST ACCELERATIONS 

Sled Pulse lrl t::;idivision 
Class 60 ' . 

Ante~ior-Posterior 
Chest Acceleration 
12.5 gls/division 
F i  1 tered 
Class 6011 

. Superior-Inferior ' 
Chest Acceleration 
12,s gls/division 

, Filtered 
Class 600 

left-Right 
. Chest Acceleration 

12.5. gls/division 
Filtered 
Class 600 

Resultant Chest 
Accelcrati on 
10 g'sldivisfon 
Filtered 
Class 600 ... 



HSRI SUMMARY DATA SHEET 

Test Number: A- 53 7 

Test Date: February 24, 1972 

Restraint Description: Sears Harness (Small ) 

Dummy : 3-Y ear 

Sled Velocity: 20 mph 

Sled G-Level : 15 

' Impict Direction: Back 

Dummy Attitude: Si t t ing,  facing toward the front o f  the simulated 
vehicle.' I 

Test observation: 

Dummy's head struck a support used to reinforce the adult seat bel t ,  

Aside from th is ,  no gross loadings of motions were observed. 



FIGURE A-12. GRAPHCHEK SEQUENCE CAMERA 
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.SUKMAR'f DATA HEAD RCCELERRTI&S~' 

Test Number A - 597 Test TYP~%E&& H M N U J  

. Dummy 3 V E P R Z  0Q BACK - a o ~ P 4  

Sled Veloci t y s f t l s e c  

. . 
. . 

. ' Sled Pulse 
2 g1s/division 
.Filtered 
Class 60 

. . . .  . .. 

. , 

" .  . . . . 

. , 

Anterior-Posterior 
. . Head Acceleration 

25 gis/division 
f f 1 tered 
Class 1000 

Superior-Inferior 
Head Acceleration 
25 glf/division 
FS 1 tered 
Class 1000 

*.Left-Right 
Head Acceleration . 25 g4s/division 
Filtered 

. Class 1000 . . 

~ i s i l  tant Head . 
Acceleration 
20 gls/division 
Filtered 
Class 1000 

Severi t Index 
100 92-5Y I ~ C / ~ I Y .  



SUl44ARY DATA CHEST ACCELERATIONS 

~ e s t  Number 4 3 5 Test Type S CAP S H a h (  U S  
. Dummy 3 Y E A -  0 L 5  g 4 c k  - ?O M P H  - 

Sled Velo.c1ty29.4Ift/sec - 

Sled Pulse 
2 g'sfdivision 
Filtered . 
Class 60 

. . 
Anterior-Pos terior 
Chest Acceleration 
12.5 gts/division 
Filtered 
Class 600' 

~up'erior-~nferior . 
Chest Accel erati on 
12.5 g1s/division 
FSl tered 
Class 600 

Left-RS ght 
Chest Acceleration 
12.5 gls/division 
Ffl tered 
Class 600 

Resultant Chest 
Acceleration 
10 gls/division 
Filtered 
Class 600 . . 

. . 



Test Number: 

Test Date:' 

Restraint Description: 

Sled Velocity: 

Sled G-Level : 

Impact Direction: 

Dummy Attitude: 

HSRI SUMMARY DATA, SHEET 

A- 540 

February 28, 1972 

Sears Harness (Small ) 

20 mph 

15 

Side 

Si t t ing,  facing toward the front of the simulated 
vehicle. 

Test Observation: 

The dummy received a very gentle ride. The excursion was such that  the 

likelihood of contact with the car side structure i s  great. Head and chest 

accelerations were 1 ow. 



FIGURE A-13. GRAPHCHEK SEQUENCE CAMERA 



A-45 
SUI.IIi4RY DATA HEAD ACCELERATIONS 

Test livmber A -*+SIO . :lest lype SEMS HRNEZS- 
Dummy 3 Y E m  ' 0 ~ 3  SIDE - ZOMPU 

Sled Veloci tyL9.1? ftlsec 

Sled pulse .- g'sldivision . 
.: Filtered 

Class 60 

. I 

$ .  

. . . . . . .. . . 

' Anterior-Posterior 
Head Acceleration 
12.5 g'sldivision . . 
Filtered '. . 0 .  

, . " Class 1000 .. 
. . :I . 

" . - .  . 8 ,  
. . 

.I 

. .  . . * . .  . 
. . . . 

. - 
Superior-Inferior, 
Head Acceleration 

.. 12.5 g's)division 
1 Filtered 

Class 1000 . . 

. , . .. 
- b 

. . '  , . .  . 

. . 
, . . . . . 

#.Left-Right . . 
Head Acceleration 
f 2;5 g'sldivision. 
Filtered ' . 

, Class 1000 

. . 

. . 

. -- -- 

~eiuitant Head 
Acceleration . 
10 g'sldivision 
Fit  tered 
Class 1000 

1 

Severity index 
50 g Z o 5  sec/div, 

m a  

. - .... -. . ' . 
* ,  / 

I 



SUMMARY DATA CHEST ACCELERATIONS 

Test Number A 540 Test Type QCA-QS H A R N ~ S  
O u l l ~  3 )'EM S O L ~  S I b E  - 2 0  ~ P t l  
Sled Velocityl-9.17 f t / s e c  

I 

Sled Pulse 
2 g8s/division 
Fli tered. 
Class 60' 

. . 

. ~ntbrior-posterior 
Chest Acceleration 
12.5 g's/division 
Filtered 
Class 600 . . . 

Superior-Inferior 
Chest Acceleration 
12.5 gts/division 
Filtered 
Class 600 

. - 

Left-Right 
Chest Acceleration 
12.5 g8s/division 

- Filtered 
Class 600 

Resultant Chest 
Acceleration . 
5 g's/division 
Filtered 
Class 600 

- .  . ... 



HSRI SUMMARY DATA SHEET 

Test Number: A- 521 

Test Date: 

Res t ra in t  Descr ipt ion:  

Sled Ve loc i ty :  

d 

Imp ic t  D i rec t ion :  

Dummy A t t i t ude :  

February 21, 1972 

Kl i ppan Safety Seat 

30 mph 

Front  

S i t t i n g ,  f ac ing  toward the f r o n t  o f  t he  simulated 
vehicle. ' I 

Test  bierv vat ion: 
The dummy motion was minimal. The f i be rg lass  s h e l l  was f r a c t u r e d  on 

each s ide where the a d u l t  seat b e l t  crosses the  c h i l d  seat. The dummy ap- 

peared t o  submarine under the  c h i l d  harness and contacted the a d u l t  seat 

be1 t causing the  back o f  the dummy t o  be jammed. Head and chest accelera- 

' t i o n  were low. 
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FIGURE A-14. GRAPHCHEK SEOUENCE CAMERA 



4,-49 
SUMMRY DATA HEAD ACCELERAT NS 

Test Number A 5 2 1 Test TYP~J< L I ? PAA 
Dummy 3 yrr"ARS 01-4 FILONT - 30 MPH 

Sled Velocity44.o6ft/sec - 

Sled Pulse 
5 gls/division 
Filtered 
Class 60 

T - 
. - 

' *  

. Anterior-Posterior 
a Acceleration 

gts/division 
Filtered . . ' Class 1000 

. a  

- Superior-Inferior Head Acceleration 
12.5 g1s/division 

1 Filtered . 
. '  . . Class 1000 

. . . . . 

. . eleft-Right 
Head Acceleration 
12.5 g' s/division 
Fit tered 

. Class 1000 

Resultant Hea'd - 
Acceleration 
10 gls/division 
Filtered 

. Class 1000 

Severity Index 
100 +.5 sec/div. 





HSRI SUMMARY DATA SHEET 

Test ' Number: A-546 

Test Date: 29 February 1972 

Restraint Description: Thayer Bobby-Mac 

Dummy: ' 3-Year 

Sled Velocity: 30 mph 

Sled G-Level : 21 

Impact Direction: Front 

Dummy Attitude: Sitt ing, facing toward the front of the simulated 
vehicle. . . 

Test Observation: 

The motions experienced by the dumy were minimal. The seat failed 

where the adult lap belt i s  secured allowing the dummy t o  go into the adult 

be1 t very hard. Head accelerations were high. 





P,- 53 
SUMMARY DATA HEAD ACCELER4TI (INS 

Test Number A- 546 Test Type THAY&R~ ' 0 B 8SY MA' -- 
Dummy 'IS YEMS O L ~  f R 0 d ~  - 30  MPq 
Sled Veloci ty44*3ft /sec 

. , . , 
...Ill.i-:-:l--i , . . . .  

, , ,  . . f:j.&-L+-+L"AL ---L-- I ; / I j-< 
Sled Pulse : . I ! . '  

, . ,  . '  ..-- --. - .- . -.-.- .. - - .- .- - .- ! , ; : : I  I : '  

3 .  . . .  f - i . . '  
, , I . ' .  

5 gls/division , , , , , , ' 1 :  , ' (  . -. 
/ I !  ::. 

:. , / Filtered 
Class' 60 

. . 
I '  

. . 
'8 

kterfor-posterior 
a Acceleration 

gls/division 
Filtered 
Class 1000 . . 

Superior-Inferior 
Head Acceleration 
12.5 gls/division 
ff l tered . 
Class 1000 

. . . . 
*.Left-Rf ght 
Head Acceleration 
12.5 gls/division 
Filtered 
Class 1000 

Resultant Heail 
Acceleration 
10 gls/division 
F i  1 tered 
Class 1000 

Severiv Index 
100g2* sec/div. 



- ----.- -- 
5UI.UlARY DATA CHEST ACCELERATIONS q b  

. . .  

. Test Number Test Type THAW&$ 3oBBv MIL 
MPH . 

a ' Sled Velocity 44.3 ft/sec 

. , 
, . 

Sled Pulse I 

' 5  g'sldivision . .. . 
Fi 1 tered . . 
Class 60 

. . 

. . . . * ' .  
Anterior-Posterior . . 

' Chest Acceleration 
12.5 g'sfdivision . . 
Filtered a . . j . . .  . .  I 

' . . ,Class 600 . 
. . 

j .  

superior-1nferior 
Chest Acceleration 
12.5 g's/division 
Filtered 
Class 600 

Left-Right 
Chest Acceleration 
12.5 gls/division 
Filtered 
Class 600 

----7- 

-2ZL 

.'I . 
'\ 

Resultant Chest 
-- Acceleration 

5 g'sldivision 
Fi 1 tered 
Class 600 ".. . .- *-.---. . 

w 



HSRI SUMMARY DATA SHEET 

Test Number: A- 522 

Test Date: February 21 , 1972 

Rest ra in t  Descript ion: S t r o l  ee Model 590 

Dummy : 3-Year 

Sled Veloc i ty :  30 mph 
L 

Sled G-Level : 21 

Impact D i rec t ion :  Front  

Dummy At t i tude:  S i t t i n g ,  fac ing toward the  f ron t  of t he  simulated 
vehic le.  . 

Test Observation: 

The seat s t r u c t u r e  col lapsed a l lowing the  dummy t o  move forward and con- 

t a c t  the simulated dash board. The seat bent and then he ld  the  dummy i n  a 

bent over p o s i t i o n  so t h a t  t he  harness buckle was bu r ied  i n  t he  abdomen, and 

could no t  be unbickled. The head and chest G loads were high. 
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F I G U R E  A-16. GRAPHCHEK SEQUENCE CAMERA 



SUMMARY DATA HEAD ACCELERAT~~I?~ 

Test Number A- 822 Test Type STROLEE MODEL S90 - 
Dummy 3 YEARS OLb FRONT - 30 M P H  

Sled Veloci ty432Sft/sec - 
..... 

I ,---.- .-..--.--- '--. 
, . 
Sled Pulse . 
5 g8s/division - -- 
Fi 1 tered 
Class 60 

. . 
i 

. Anterior-Posterior 
Head Acceleration 
12.5 gls/division 
Filtered 
Class 1000 

I , 

Superior-Inferior 
Head Acceleration 
12.5 g8s/division 

I Fi 1 tered 
Class 1000 

*.Lef t-Ri ght 
. . Head Acceleration 

12.5 g's/division 
Filtered 

. Class 1000 

- Resultant Head . 
Acceleration 
10 gls/division 
Fi 1 tered 
Class 1000 

. . . . . . .  I i 1 . ;  .I 1 ; , . 
I / . I ,:; . . 

. .  
. . Sever1 t . Index 

200 g!+5Y sec/div. ... .-.- 



SUMf4ARY DATA CHEST ACCELERATIONS 

~ i r t  Number A 522 Test Type .ST&O L'E E Mob6 1 5.90 
Dur~uny 3 YEARS OLD JAorlT - 3 0  M P H  
Sled Vel0city43~zs f t/sec 

Sled Pulse . 5 gls/division 
Filtered 
Class 60 

Anterior-Posterior 
12.5 msec I 

Chest Acceleration 
12.5 g'sldivision 
Filtered , . 
Class 600 - 

\ITS DIVISION. GOULD INC. 

Super; or- Inferior 
. Chest Acceleration 

12.5 gls/division 
Fil tered 
Class 600 

. a 
. . 

left-Right 
Chest Acceleration 
12.5. gts/division 
Filtered 
Class 600 

_ 2 _ 2 _ .  

.- 
- ,  --% 

1 

0' PRINTED IN U S A. 

. , .  . . 
L - ~ . - - _ L L  -.>- --+-.-: .--. ! . .; 

: : : - . ; , , ' ,  ' ... . .. l.l.LLA-,i ..-?.-. .+ --.--- 'L-: 
, ' 

, , 8 . .  

Resultant Chest 
Acceleration 
10 gls/division 
Ff 1 tered 
Class 600 ... 



HSRI SUMMARY DATA SHEET 

+ Test Number: A- 523 

Test Date: February 21 , 1972 

Restraint Description: Trimble Model 875 

Dummy: 3-Y ear 

Sled Velocity: 30 mph 

Impact Direction: Front 

Dumy Attitude: Semi-reclining, facing toward the front of the 
simulated vehi cl e. 

Test Observation: 

The seat structure collapsed allowing the dummy t o  move forward and con- 

tac t  the simulated dash board. The collapse of the seat back wedged the dummy 

forward o u t  of the seat causing the l a p  and torso belt  on the dummy t o  be 

pulled very t ight.  The head and chest accelerations were low. 
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FIGURE A-1 7 .  GRAPHCHEK SEQUENCE CAMERA 



A,- 61 
SUMMARY DATA HEAD ACCELERAT I OMS 

Test Number A - 3 2 3 Test T ~ ~ ~ ~ > ~ ~ M A L E  MoOCL 8?S 
Dummy 'j YEARS 010 FRONT - 3 0  M P H  

Sled Veloci t y H f t / s e c  

Sled Pulse -.- +-...... 

5 gls/division 
Filtered 
Class 60 

. 

, . .  
- .  12.5 msec 

Anterior-Posterior 
Head Acceleration 
12.5 gts/division 
Fit tered 
Class 1000 

. . 
, . . . I . I . , ,  . ,  . a , * .  / . , '  ? 1 1 . ; .  ! . !  ' ! &  :*+*T7 . .  . !, . , : , : , , , ; 1 . . , 

I . . .  

Superf or-Inferior , , . , . ,  

Head Acceleration .I,.:! , , , d  :: 1:: i,:.: ,.., , 1 i !: ..!. , 1 i ../ 1. 

12.5 gls/division I ..:: ,I.: 1 1 . -  , I  
1 3  

Filtered .:.. i 1 . 1 . 1  j'<.l .. . I,,: . 

Class 1000 : . . .  . .:.:I . a  . . . . . . .  - i .].!..!'. i 1 ..I I...] . I7  1 1.. J . i .  ..' , . .  .... . . 
, - . , . ,  . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . .  

. . 

. . 
.Left-Right 
Head Acceleration 
12.5 gls/division 
Fi 1 tered 

I l / I i ! l  
I 

Class 1000 

ResultantHedd - 
Acceleration 
10 g'sldivision 

Ff 1 tered 
Class 1000 

. . .  . i . .  . . .  . . . . . . . . . .  :: . .  
.., * -  < - .  a .  

. . 



SUI-It!ARY DATA CHEST ACCELERATIONS 

Test Number A 523 Test Type T ~ I M B L L s  MObs^L 87f 
Dummy 3 WARX or-3 FRONT - 30 ~ p t +  
Sled Vel'oc~ty 4 3 . ~ 4  ftlsec 

Sled Pulse 
. 5 gls/division 
Filtered ' 
Class 60 

d 
0 ' 
~nterior-Pbsterior 
Chest Acceleration 
12.5 g8s/division 
Filtered . 

. Class 600 

superior-lnferior 
Chest Acceleration 
12.5 gls/division 
Fi 1 tered 
Class 600 

Left-Right 
Chest Acceleration 
12.5 gts/division 
Filtered 

. . Class 600 

Resultant Chest 
Acceleration 

, 5 g's/division 
Filtered 
Class 600 .. . ......-- . . 

v 



HSRI SUMMARY DATA SHEET 

a Test  umber: A-525 

Test Date: February 22, 1972 

Restraint Description: Jamy Model 5500 

Dummy: 3-Y ear 

Sled Velocity: , 30 mph 

Sled 6-Level : 21 

Impact Direction: Front 

Dummy Attitude: S i t t ing ,  facing toward the f ront  of the simulated 
. vehicle. 

Test Observation: 

The seat  back bent forward a1 lowi ng the dummy t o  move forward and contact 

the simulated dash board. The dumny's back was bent so much tha t  the back 

links jammed. The base of the seat  broke. The lap be l t  was pulled very t i gh t  

around the dummy's mid-section. Head accelerations were h i g h .  
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FIGURE A-18. GRAPHCHEK SEQUENCE CAMERA 
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A-65 
SUMMARY DATA HEAD ACCELERATIONS 

Test Number A - ,525 Test ~ y p e i B M Y  MDL)EL 5900 

Dummy 3 YEAR S 0 l.3 FRONT - 3 0  PnP# 

Sled Veloci t y u f t l s e c  

Sled Pulse 
5 g'sldivision 
Fll tered 
Class 60 

II 

Anteri or-Pos ter ior  
Head Acceleration 
25.0 g'sldivision 
FSl tered 

., . 
. a  Class 1000 

. . 

. *  . 

Superior-Inferior 
Head Acceleration 
25.0 gls/division 

I Filtered 
Class 1000 

- -  
S.A. . . 1 

. - '  

L .  . . b 

. ,. . 
#.left-Right 
Head Acceleration 

. 25.0 gls/division . 
. . Filtered 

. Class 1000 . . 

. . 

. . .  
. . .  

_ /  . i. 
, , .  

. . .  . . .. -- ...... . . - 
Resultant Head - . .  

Acceleration . . 
...... : 20 g's/division 

Filtered 
.Class 1000 . . 

. . . . , . . . 
6 

. . , :. 
! 

Severi t Index 
. 200gzWr recldiv. . . .  

. I. 

. . '. . . ' .  . . . . . . .  . '. - ? .  " .  .:. , . . i 
. I  . . . .  . . 



SUI.1IIIARY DATA CHEST ACCELERATIONS d? 
: Test Number A% Test Type 3 A M Y  MOPE L SSOo 

Dummy 3 Y64AS D C Q  FQohlT - 30 M P ) I  
Sled Peloci t y ~ ,  3 f t/sec 

Sled Pulse 
. g's/division f i I tered . 

Class 60 
- .  

~nterior-posterior 
Chest Acceleration 
12.5 g'sldivision 
Fit tered 
Class 600 . ' . 

superior-~nferior 
Chest Acceleration 

' 12-5 g's/division 
Filtered 
Class 600 

Left-Ri ght 
Chest Acceleration 
12.5 gls/division 
Filtered 
Class 600 

Resultant Chest 
/ 

Acceleration 
5 g'sldivision 

a Filtered 
Class 600 . . . . -*..--. . . . . 



HSRI SUMMARY DATA SHEET 

Test Number: A- 524 

Test Date: February 23, 1972 

~ e s t r a i n t  Description: Kantwet Model 872 

Dumny : 3-Y ear 

Sled Ve1 oci ty: 30 mph 

S1 ed G-Level : 2 1 

Impact direction: 
,' 

Front 

Dummy Attitude: Reclining, facing toward the front of the simulated 
vehicle. . 

Test Observation: 

The child seat rotated forward and down until the child seat bottomed 

on the car seat.  The dummy moved forward f a r  enough t o  contact the simulated 

dash board. The torso bel t  slipped down and off the dummy's chest allowing 

the dummy t o  bend over the adul t lap be1 t. The adul t be1 t loads were. very 

. . high, as was the head acceleration. 

NOTE: The tape record of this  t e s t  was lost .  The data used in evaluation 
and computation was obtained from the oscil lograph record. 



FIGURE A-19. GRAPHCHEK SEQUENCE CAMERA 



HSRI SUMMARY DATA SHEET 

. Test Number: A- 549 

Test Date: March 2,  1972 

Restraint Description: Seat Belt Only 

Dummy : 3-Year 

Sled Velocity: 30 mph 

Sled G-Level : 21 

Impact Direction: Front 

Dummy Attitude: Sitt ing, facing toward the front of the simulated 
vehicle. . 

Test Observation: 

The motSons experienced by the dummy were minimal. Head and chest G 

loadings were very high. The dummy's head h i t  the sled floor. 





- Resultant Head 
Acceleration 

, . 20 g's/division 
Fi l te red  

, Class 1000 

1 ' 
H - l  l 

SUMMARY DATA HEAD ACCELERATI1I;IS 

Test  Rumber A - 549 Test  Type AQULT SEA7 GEf-7 
Dummy 3 Y E i W  O L ~  FRONT 3 0  MPH 
Sled Velocity &.ojft/sec 

. . . . 
I I * i - - T - -  1 4 ' * *  :-+-!-,-;-!-! I *  ------.-. -l..- --- -7---- 

L-~--L i ----. ! 1 

Severi ty Index 
200 92.5 sec/div. 

' Sled Pulse -I--*--- .--.-.- ---. u 
I I 

* - --- 
I r- - -  - . .-*- ------ 

5 gas /d iv is ion  , 

- 

Fi l tered  --.- -- - A 

Class 60 
t 

* - 
1 
L - . - 12.5 msec 
I 

Anterior-Posterior 
Head Acceleration 
25.0 g 's/division 
Fi l te red  

. *Class 1000 

# . . G . . 

~ u $ e r i o r - ~ n f e r i o r  
Head Acceleration 
25.0 g ts /d iv is ion  

I FZl tered - .  Class 1000 

. - .. . - 
i 

C 

. . 
def t -Right  
Head Acceleration 
25.0 g 's/division 
Fi l te red  
Class 1000 



Ul1I4AR DATA CHEST ACCELERATIONS 6 

A549 Test Number Test Type A ~ V L T  SE47 @ELT 
Dummy 3 YEAU OL FAorclT -- 3 0  MPH . 
Sled beloci ty 44-01 f tlsec 

1 i . . ,y~. . , . , , : ! ! : . !  I .  , :  !I: ! ' ! :  - , . 
. , : ! ; T i , :  ! . i  i .  i : :  

4 - - - - -  I : I . :  . :.. i . i I . i . ! - - i  ! : , i ; 1 
1. : . . -- ,... . !  I ; , 1 I . {  ' , 

, . . .  ! i ' I 1 . : :  , . 
~, -- - -,-.--. .L 

! '  ! . . .  I .: 
. , . , , . .  I : I i _ i '  ,; . [  i - . I .  i ..: 

. . ,  . < .  ! ! ! I . : !  , ; I  ; i .  -. . 
. .  . 4 I I . j  

9 . :  : . / I ! ' .  
' ,. . a : ,  -..- - 

Sled Pulse fj,t~~'s~division 
Class 60 

Anterior-Posterior 
Chest Acceleration 
12.5 g's/division 
Fi I tered 
Class 600 

superior-~nferior 
Chest Acceleration 
12.5 g4s/division 
Filtered 
Class 600 

Left-Right 
Chest Acceleration 
12.5 g4s/division 
Fi 1 tered 

Resultant Chest 
Acceleration 
5 ' g8s/division 
Fi 1 tered 
Class 600 . . . 



HSRI SUMMARY DATA SHEET 

Test Number: A-51 9 

Test Date: February 18, 1972 

Restraint Description: Peterson Model 63 

Dummy : 3-Y ear 

Sled Velocity: 30 mph 

Sl ed G-Level : 21 

Impact Dairection: Front 

Dummy Attitude: S i t t i n g ,  facing toward the front of the simulated 
vehicle, . 

Test Observation: 

The seat structure collapsed allowing the .dummy to move forward and con- 

tact  the simulated dash board. The dummy then carried through the dash and 

struck the floor pan, The adult be1 t loads on the dummy were very high. Head 

and chest acce1er"ations were very h i g h .  
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FIGURE A-21.  GRAPHCHEK SEQUENCE CAMERA 



, SUHMRY DATA HEAO A C C E L E R A T I ~ ? ~  

Test tiumber A- 8 / 9  Test Type - PETERSON MODEL 63 , 

Dummy 3 YEAR b L b  FRONT - 30 M P H  

Sled Veloci t y g f t l s e c  

Sled Pulse 
5 gts/division 
Filtered 
Class'60 

Anterior-Posterior 
Head Acceleration 
25.0 gls/division 
Filtered 
Class 1000 

I 

Superior-Inferior 
Head Accelerati on 
25.0 gts/divisfon 

I Fi 1 tered 
Class 1000 1 

. - 

. - CLEVELAND. OHIO 

(I 

L 
* 

O .  * 

eleft-Right 
Head Accei erati on 
25.0 gls/division ' 
Filtered ' 

. Class 1000 

Resultant Head 
Acceleration 
20 gts/division 
Filtered 
%lass 1000 

. . 

. . 
1 . . 

Index . 
sec/div. . . 

. * 
'. 



. -. 
SUMMARY DATA CHEST ACCELERATIONS 

Test Number A 519 Test Type PEfUSoN ~D~~ 63 . - 
D U ~ U ~ Y  3, YEMS O.L\ FRONT - 30 MPh' 
Sled Ve o c 1 t y A 2 5  t/sec 

Sled Pulse 
5 gls/division 
Filtered . 

- Class 60 

Antefior-Posterior 
Chest Acceleration 
12.5 gls/division 
Filtered 
Class 600 

Superior-Inferior . 
Chest Acceleration 
12.5 g1s/division 

' FSl tered 
Class 600 

Left-Rl g h t  
, Chest Acceleration 

12.5 g'sjdivision 
Filtered 
Class 600 

' Resultant Chest 
Acceleration 
10 gts/division 
Filtered 
Class 600 . . . ... . 

/ -4 k 1 2 . 5  msec 



HSRI SUMMARY DATA SHEET 

Test Number: A- 520 

Test Date: February 18, 1972 

Restraint Description: Peterson Model 61 

Dummy : 3-Y ear 

Sled Velocity: 30 mph 

Sl ed G-Level : 2 1 

1mpact direction: Front 

Dummy Attitude: Sitt ing, facing toward the front of the simulated 
vehicle. . 

Test Observation: 

The seat structure collapsed allowing the dummy to move forward and con- 

tact  the simulated dash board. The dummy then carried th rough  the dash and 

struck the floor pan. The adult be1 t loads on the dummy were very high. Head 
l 

and chest acceleration were very high. 
1 



FIGURE A-22. GRAPHCHEK SEQUENCE CAMERA 



1-79 
SUMMARY DATA HEAD A C C E L E R A T ~ ~ N S  

Test Number A 5 2 0 Test Typea-E;T€L~dN MOOEL - 6 L 
, Dummy 3 Y E A R S  OLD FRONT .- 30 M P ~  

. . . Sled Velocity4~7tft lsec - 

' ,'Sled Pulse 
5 g'sldivision 
Filtered 
Class 60 

Anterior-Posterior 
' Head Acceleration 

12.5 gls/division 
Fil tered 
Class 1000 

Superf or-Inferior 
Head Acceleration 
12.5 gls/division 

I FS 1 tered 
Class 1000 

. . . .~ t i f t -~ i 'gh  t 
Head Acceleration 
12.5 g's/division 

. . Filtered 
. Class 1000 

. - -- Resultant Head . 
-., Acceleration 

20 g'sldivision 
Filtered 

I Class 1000 

Severi t Index 
200 g2.' iecldi". 



-. 

SUMMARY DATA CHEST ACCELERATIONS 

Test Number Test Type P E  T E R ~ O N  ~ D L L  6 L 
Dumy 3 YEAR$ O L )  FZONT- -  3 0  MPH 

. Sled Veloct ty 42.71 f t/sec 

Sled Pulse 
5 . g8s/division 
Filtered. 
Class 60' 

. . 
0 ~nterior-posterior . 

Chest Accel eration 
12.5 g8s/division 

, Filtered 
. . Class 600 

Superior-Inferior, I 

Chest Acceleration 
12.5 gis/division 
Filtered 
Class 600 i b 

. . 
. . 

. - . . . . . . . . ' !  . 

. . 

Left-Right 
Chest Acceleration 
12.5 g8s/division 
Filtered 
Class 600 

Resultant Chest 
Acceleration 
10 gts/division 
Filtered 
Class 600 .,. 

. . 



HSRI SUMMARY DATA SHEET 

Test Number: A- 526 

Test Date: February 22, 1972 

Restraint Description: Jamy Mode1 5405 

Dummy: 3-Year 

Sled Velocity: 30 mph 

Sled G-Level : 21 

Impdct Direction: Front 

Dummy Attitude: Si t t ing,  facing toward the front of the simulated 
vehicle. ' 

Test  bierv vat ion: 
The seat back collapsed allowing the dumy t o  move forward and contact 

the simulated dash board. The adult be1 t loads were very high. Head accel- 

erations were very high. 
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FIGURE A-23. GRAPHCHEK SEQUENCE CAMERA 



n-vu 

SUMMARY DATA HEAD ACCFLERATIONS 

Test Number A - 526 Test Type JA M Y  MODEL SBOS 
Dummy 3 YEA AS OLJ F ~ o ~ T  - 3 0  M P H  
Sled Vel oci ty42+4qft/sec 

Sled Put se  
5 g8s/division 
Fi 1 tered 
Class, 60 

Anterior-Posterior 
Head Acceleration 
25.0 gls/division 
Filtered 
Class 1000 

' I , . ,  , ,  3 < , , , , < ,  
U Y L-r i . .  . . . I . I 

' . ' . . . 

. . . . 

Superior-Inferior 1 .  
Head Acceleration 
25.0 g8s/division 

I Filtered , . ' ;  , ! " .i.::'i::: 1 .:.,i,; I:;,,!} ...!:..:I I '  !. ..I:;z: 

Class 1000 " ' 7 '  
. .  . . , , . .  8 -. ! 

1. .., , , , . .  ,! 1 . .  i . . ; l :  : { :  j ,,: ,.\.; i: .: :. j ' . .  , ..: . . .. . . , , . . . I "  ' , , .-, 

I - - - I .  , . . * I 
. , 

I . '  
' b . . .  . 

. . 
. . . 

*.Lef t - R i  gh t 
.Head Acceleration . . 

' 25.0 gts/division - 
: . Filtered . .  . 

. Class 1000 . 

" ' L . : "  i -l--J--L-- 

. . .  
. - 
\ 

. . - Resultant- Head 
., .., Acceleration ,. . 

" 20 g8s/divifion 
FIl tered 

. , -: Class 1000 
. . 

- -I 

. . 
. . 

Severity Index 
200 g2.5 sec/div. :- ,. , . - 

. .-., 

. . ' b . . - . . .. . . 
* e ,  : ', . . 1  . .  . . , 

0.  , . . . . . a + , -  , , ,  . i . .  . .  . '.. - . . . . .  . .  , , .. . % ." . , . . . 
I I .  

'."I 



SUEUURY DATA CHEST ACCELERATIONS B L  

Test Number A 5% Test Type TAMY MODEL 54s . 
Dummy 3 y ~ ~ k f  O L D  FRONT - 30 MPU 
Sled Vel0city42~94 ftlsec 

Sled Pulse 
. gts/diuision 
filtered * 

Class 60 

. . , !  
~nterior-posterior .' , . . . . 

' Chest Acceleration 
12.5 g4s/division . . 
Filtered , . . .  ;I . ,  Class 600 

. . 

I. . .  

, , .  

, . 
I 

I 
~ l l ~ l ~ t l ~ ~ i t l ! - ~ ,  

l ; ; l f : j l / / t / j ' l '  superior-~nferior I 
Chest Acceleration 

a 12.5 g1s/division 
Filtered 
Class 600 . 

. . 
. . 

BRUSH INSTRUMENTS DlVISlOF . . .  

Left-Xi ght 
Chest Acceleration 
12.5 gts/division 
Filtered 
Class 600 

Resultant Chest 
Acceleration I 

5 gts/division 
Filtered 
Class 600 ... 



Test Number: A- 527 

,Test Date: February 22, 1972 

Restraint Description: Teddy Tot Model 6200 

Dummy: 3-Year 

Sled Velocity: 30 mph 

Impact Direction: Front 

Dumny Attitude: Si t t ing,  facing toward the front of the.simulated 
vehicle. 

Test Observation: 

The dummy motion was not great enough to contact the simulated dash 

board. The plast ic  seat back broke due to the loading of the upper torso 

restraint  system. The adult belt  loads were 'very high as well as the head 

acceleration. The head struck the front edge o f  the adult seat.  



FIGURE A-24. GRAPHCHEK SEQUENCE CAMERA 
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- - n-VI * ,c . 
. ', SUMMARY DATA HEAD ACCELERATIONS 

Test,  umber ' 4 - 62 7 Test T y p e T E D Y  TOT 62.00 
Dummy 3 Y E r l n S  0 ~ 3  F R o N ~  30 MPH 

Sled Veloci t y u f t / s e c  

Sled Pulse 
5 gis/division 
Filtered 

. Class 60 

Anterior-Posterior 
Head Acceleration 
25.0 gts/division 
Filtered . . ClayilOOO 

Superior-Inferior 
Head Acceleration 
25.0 gis/division 

I Filtered 
Class 1000 

'. 
deft-Right 
Head Acceleration 
25.0 gis/divirion 

. . Filtered 
. Class 1000 

Resultant Head 
Acceleration 
50 gts/division 
Filtered 
Class 1000 

Severity Index 
200 g2* sec/div. 

-"f /+ 12.5 msec 
. . . . . . .  . . . . 

* . ! ' i ? ;  . . ,  , . 4 . , .  .y7-r -- - . j  j , 
-. - .- - . . _- 

I . , '  
. , , . , . . . . , . ! , : , ,  i :  --, . , .--. -+--,. , , . 

! i I  : .  . , :  1 . '  

',-.:. I ' , .:i.:. 1 ,  , . ! ' : I .  - ! '  i i ' i : : i i i i .  :i:.. 
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. * A-88 .t 

! j4  . . 

1 l 1  

i l 
SUMMARY DATA CHEST ACCELERATIOtlS 

l & t  Number fin Test Type T E l l b Y  TOT 6200  a 

Dummy 3 YEARS o LD F ~ O N T  - 30 M P 4  
Sled Veloclty44.t, 6 f t lsec 

Sled Pulse 
5 gSs/division 
Filtered , 

Class 60 

Anter'ior-Posterior 
Chest Acceleration 
12.5 gls/division 
Filtered 
Class 600. 

superior-~nferior ' 
Chest Acceleration 
12.5 gts/division 
Filtered 
Class 600 

: .. 
. . 

Left-Right 
Chest Acceleration 
12.5. g1s/dlvision 
Filtered 
Class 600 

Resultant Chest 
Acceleration 
5 gts/division 
Filtered 
Class 600 ... . - - -. - -. . . . 

PRINTED IN U.S.A. 
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HSRI SUMMARY DATA SHEET 

Test Number: A- 529 

Test Date: February 22, 1972 

Restraint Description: Fi restone Protecta Tot 

Dummy: 3-Y ear 

Sled Velocity: 30 mph 

Sled G-Level : 21 

Impact Direction: Front 

Dummy Attitude: Si t t ing,  facing toward the front of the simulated 
vehicle. . 

Test Observation: 

The body shield collapsed allowing the dummy to move forward enough to 

make contact with the simulated dash board. The adult be1 t loads were very 

high, as well as the head and chest acceleration. 



FIGURE A-25. GRAPHCHEK SEQUENCE CAMERA 
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SUMMARY DATA HEAD ACCELERATI DhS 

Test Number ' A  - 529 Test Type' f I RESTONE PRO TEcTA-TOT 
Dummy 3 YEARS 0 13 FR0i41 - 30 M P ~  - 

. Sled Veloci ty43.3kft/sec 

Sl.ed Pulse 
5 g8s/division 
Filtered 
Class 60 

' Anterior-Posterior 
Head Accel era ti on 
25.0 g8s/division 
Filtered 
Class 7000 

Superior-Inferior 
Head Acceleration 
25.0 g's/division 
Filtered 
Class 1000 

. . 
+. 

*left-Right 
Head Acceleration 
25.0 g's/division . 
Filtered 
Class iooo 

Resultant. Head 
Acceleration 
20 gls/divis~ion 
Filtered 
Class 1000 

Severit Index 
200 g2.f sec/dlv. 



SUMMARY DATA CHEST ACCELERATIONS 

Test Number f i  s& Test Type FIRESTONE P ~ ~ T E c T A - ~ O T  
Dummy 3 YEARS OLD F R O N T -  3 0  MPH 
Sled ~elociry43.34 f t/sec 

Sled Pulse 
5 . gls/division 
Filtered* , 

Class 60 

Anterior-posterior 
Chest Acceleration 
12.5 g8s/division 
Fi 1 tered 
Class ,600 . 

Superior-Inferi or 
Chest Accelerati on 
12-5 gls/division 
Filtered 
Class 600 

Lef t-Ri ght 
Chest Acceleration 
12.5 gls/division 
Fi1 tered 
Class 600 

Resultant Chest 
Acceleration 
10 g8s/division 
Ff l tered 

. Class 600 ".. 
. .- .-- . 



HSRI SUMMARY DATA SHEET 

Test Number: A-530 

Test Date: February 22, 1972 

Res t ra i n t  Descr ip t ion :  Century Model 4845 

Dummy : 3-Year 

S l  ed Veloc i  t y  : 30 mph 

Sled G-Level : 2 1 

Impact d i r e c t i o n :  F r o n t  

Dummy A t t i t u d e :  S i t t i n g ,  f a c i n g  toward the  f r o n t  o f  t h e  simulated 
veh ic le .  . 

Test Observation: 

The seat  s t r u c t u r e  co l lapsed  a l l ow ing  t h e  dummy t o  move fo rward  and con- 

t a c t  the s imulated dash board. The a d u l t  b e l t  loads were very  h i gh  as w e l l  

as t h e  head and ches t  acce le ra t ion .  The head s t r u c k  t h e  base o f  t he  a d u l t  

seat. 



FIGURE A-26. GRAPHCHEK SEQUENCE CAMERA 
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111 A-95 
SUMMARY DATA HEAD ACCELERATI ClNS 

Test Number ' A- $3 0 Test ~ y p e C E 8 4 t V R ' I  -- 4845 
Dummy 3 YEARS 0 L ,  FRONT - - 3 0  M P Y  

Sled Yeloci ty&$.92ft/sec 

. . 
sled Pulse 
5 gls/division 
F i  1 tered 
Class -60 

Anterior-Posterior 
Head Acceleration 
50. gLs/division 
Filtered 

* -  - Class 1000 

. . 

Superior- Inferior 
Head Acceleration 
50 gls/division 

f Filtered . . . Class 1000 

. - 

, . 
<Left-Right 
Head Acceleration 
SO ' gts/division . 

. . Filtered 
. Class 1000 

Resultant Head 
Acceleration 
50 g 'sldivision 
FI 1 tered 
Class 1000 

. . 

Severi t Index 
200 g2.g secldiv. 

1 . . j  . :  ! ; - --:--?-;- 
I , ! .  --.. -.: -.*. ................ ..... -.-..-.-, ---. .... . , 

r .  :-.:-- .: : ' :t, , . : - ..-- .I . . .  ---- ! ! , , ,  .......................... ..... , 
, , , . . p - 2  

. , , , . , 
L- .-,-. :... .--! II----.. i., ; --A- , . .  

.. .... , : I ' 7---- . . .  



SUMMARY DATA CHEST ACCELERATIONS 

Test Number A 530 Test Type CEvTorc~ 484s 
Dunmy 3 Y E A U  O L ~  FRQNT - 3 0  MPL( 
Sled VeT0city43~9% f tlsec 

Sled Pulse 
5 gis/division 
Filtered" 
Class 60 

' Anterior-Posterior 
Chest Acceleration 
12.5 gfs/division 
Filtered 
Class 600 . 

Superior- Inferior 
Chest Acceleration 
12.5 gls/division 
Filtered 
Class 600 

Left-Ri ght 
Chest Acceleration 
12.5 gisfdivision 
Filtered 
Class 600 

Resultant Chest 
Acceleration 
10 g's/division 
Fit tered 
Class 600 ... 



HSRI SUMMARY DATA SHEET 

Test Number: A- 548 

Test Date: March 2 ,  1972 

Restraint Description: Teddy Tot Mode1 6600 

Dummy : , 3-Year 

Sled Velocity: 30 mph 

Sl ed G-Level : 21 

Impact Direction: Front 

Dummy Attitude: Si t t ing,  facing toward the front of the simulated 
vehicle. 

Test Observation: 

The seat back collapsed allowing the dummy t o  move forward and contact 

the simulated dash board. The adult belt  loads were very high, as were the 

head accelerations , 





A-st, 
SUMMRY DATA HEAD ACCELERATIOI'IS'~ '. 

Test NumberA-SQB Test Type-.- TL'Dby 7 0 7  6660 
Dummy 3 YEARS oL3 . FRONT - 30  M P H  
Sled Velocity43.22ft/sec - 

. . 
Sled Pulse 
5 gls/division 
Filtered 

. Class '60 

Anterior-Posterior 
. Head Acceleration 

25.0 g'sldivision 
a ' .  Filtered 

Class 1000 

Superior-Inferior 
Head Acceleration 
25.0 gls/division 
Fi  I tered 
Class 1000 

U, GOULD IIVC. I 
iD  IN U.S.A. 

...... . . . . . .  . . .  

. . .  . . . . . . .  {.:, ' .  . * .  
i i i . 1 . 1 .  - 1  . 1 .  . . 

#.left-Right 
Head Acceleration 
25.0 gls/division 
Ff 1 tered 

. Class 1000 

Resultant Head 
ACcel era t i  on 
20 gls/division 
Filtered 
CJass 1000 

Sever1 t Index 
200 g 2 o 1 .  tec/div. 



SUl4tlARY DATA CHEST ACCELERATIONS - - 

Test Number A ~ 4 8  
Dummy 3 YEARS O L ,  
Sled Velocity43.z2 f?/sec 

Test Type TEbbY T O T  66da 
FRONT - ?SO MPY 

Sled Pulse 
. . 5  gls/di,vision 

Fit tered. 
Class 60 

1 t - 1 ~ 5  nsec 
I Anterior-~os terior 

Chest Acceleration 
12.5 gls/division 
Filtered 
Class 600' 

Superior- Inferior 
Chest Acceleration 
12.5 g's/division 
Filtered 
Class 600 

.eft-Right 
:hest Acceleration 
2.5 gls/division 
3 1  tered 
:lass 600 

Resultant Chest . 
Acceleration 
10 g's/division 
Filtered 
Class 600 ... 



HS RI SUMMARY DATA SHEET 

Test Number: A-531 

Test Date: February 23, 1972 

Restraint Description: Bunny Bear Model 61 

Dummy : 3-Year 

Sled Velocity: 30 mph 

Sled G-Level : 21 

Impact Direction: . Front 

Dummy Attitude: Sitt ing, facing toward the front of the simulated 
vehicle. . 

Test Observation: 

The seat moved forward and then rotated over the front edge of the adult 

seat. The dummy was then allowed to contact the simulated dash board. Be- 

cause of the angle a t  which  the adult seat be1 t goes over the dummy's hips, 

the belt loads were very large. The head and chest loads were very large 

a1 so. 



Test 3 : A-531 

FIGURE A-28. GRAPHCHEK SEQUENCE CAMERA 



rl-103 
SUfiMARY DATA HEAD ACCELERATI [INS 

Test flumber ' A  - 531 Test T y p e _ l & ~ ~ Y  R E G  6 \  
Dummy 3 Y E A U  O L ~  FRONT 30 MPH 

Sled Veloci ty42-9 f t /sec 

Sled Pulse 
5 gls/division 
Filtered 

. Class 60 

' Anterior-Posterior 
Head Acceleration 
25.0 gts/division 
Filtered 
Class 1000 

Superior-Inferior 
Head Acceleration 
25.0 gls/divlsion 
Filtered 
Class 1000 

,. . 
*.Left-Right 
Head Acceleration 
25.0 gts/division . 
Filtered 

. Class 1000 

. - Resultant Head 
Acceleration 
50 gls/divisSon 
Fll tered 
Class 1000 

Sever1 ty Index 
200 9 sec/div. 
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. - b! ; 
SUMf-WRY DATA CHEST ACCELERATIONIS 

Test Number A 531 Test Type ESVNNY GEAR 6 1 
Dununy 3 YEAES 0 ~ 3  FILONT'-- 3 0  MPU 
Sled Veloc~ty 42.9 f t/sec 

3 

. . 

Sled Pulse . . 
, 5  g8s/division 
Filtered : 
Class 60 

fiterior-Posterior . . . . . 
Chest Acceleration , . 
12.5 g8s/division . , 

Filtered 
Class 600: ' . .. . , 

. . 
1 .  

Superior-Inferior 
Chest Acceleration 
12.5 gls/division 
Filtered 
Class 600 

Left-Right 
Chest Acceleration 
12.5 gls/division 
Filtered 
Class 600 

Resultant Chest 
Acceleration 
10 g'sldivision 
Filtered 
Class 600 ... 


