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1 . O  FOREWORD 

Improving the  d u r a b i l i t y  of the SA1031 6-month-old-infant dummy and 

then establ  ishing i t s  response in compl iance-type t e s t ing  was the purpose of 

t h i s  p ro jec t .  Humanoid Systems, 747  E. 223rd. S t  , Carson, C A .  90745, provided 

a modified six-months-01 d-infant  dummy with modifications based o n  approximately 

f i v e  years  of f i e l d  experience and feedback plus the information provided by 

a teardown and inspect ion  of HSRI'S extensively used in fan t  dummy. Twenty-one 

s led  t e s t s  were conducted ' a t  HSRI comparing the response of an unmodified 

dummy t o  the  new modified six-month-old-infant dummy using s i x  d i f f e r e n t  types 

o f  in fan t  r e s t r a i n t  systems. Special a t t en t ion  was paid t o  the  re la t ionship  

between the  r e s t r a i n t  i n i t i a l  seatback angle and occupant e jec t ion .  



2 . 0  SUMMARY 

The improved SA1031 dummy was subjected t o  compl iance-type tes t ing on 

the HSRI impact sled t o  the requirements o f  proposed standard FllVSS Ilo. 213 - 
C h i  1 d Restraint  Systems. /lo s ign i f i can t  performance differences were noted between - 

the  modified dummy and a used, unmodified dummy using s ix  d i f f e r en t  commercial 

r e s t r a i n t  systems. Three of these r e s t r a i n t s  did not meet the 60' maximum angu- 

l a r  excursion requirement of the  proposed standard,  Occupant e jec t ion d i d  n o t  

occur w i t h  the  rea r  facing r e s t r a i n t s  when the  maximum seatback angle during 

impact was 70' or  less .  The vehicle l ap  b e l t  angle and attachment point r e l -  

a t i v e  t o  the c.g.  of the restraint/dummy system was observed t o  be a s ign i f -  

i can t  f a c to r  i n  1 irni t ing  r e s t r a i n t  angular def lec t ion and dummy head excursion 

during impact. 



3 .1  Sled Fac i l i ty  - 
The HSRI impact sled i s  a  975-pound t e s t  platform, 5.5 foot  square, 

noving on 1 inear  bearings along a  45-foot t r ack .  Tne s led  i s  accelerated 

by a compressed-air-driven ran ac t ing  over a  ten-foot  stroke, and the  impact 

decel e ra t ion  i s  produced by impacting a gas pressure programmer which provides 

the desired sever i ty  of impact. This programmer operates on the  rebound 

p r inc ip le ,  providing the intended s led  veloci ty  change by reversing the 

s led  d i rec t ion  during the t e s t .  The standard bench sea t  developed for  t e s t -  

ing of chi ld r e s t r a i n t  systems was securely fastened to  the  s l ed  frame in a  

f ronta l  impact mode f o r  these t e s t s .  

3 . 2  Instrumentation 

3.2.1 Transducers 

The following transducers were used t o  obtain the  data during 

t e s t ing : '  a .  Be1 t webbing forces :  GSE Model 2500 Seat  Be1 t Force 

Sensor 

b .  Sled decelera t ion:  Setra Accelerometer Model 11 1 

c .  Sled veloci ty :  Magnetic pickup with probes on 1 2 "  

centers  

3 . 2 . 2  Signal Conditioning 

a .  For be1 t forces :  Honeywell Accudata Model 120 Bridge 

Balance Signal Conditioner 

Honeywell Accudata Model 105 D . C .  

Amp1 i f i e r  

b .  For s l ed  decelera t ion:  Setra Model SCM-1A signal  con- 

d i  t i one r  

c .  For signal f i l t e r i n g :  Krohn-Hite Model 3750 f i l t e r  

3 . 2 . 3  Data Recording and Playback 

Honeywell Model 7600 14-channel FM tape recorder 



3 . 2 . 4  Data Presentat ion 

Gould Model 260 brush s t r i p  cP,art recorder 

3 . 2 . 5  Photo - Instrumentation 

a .  For high-speed movies: Two Photosonics Model 16nm-1B, 16mm 

high-speed movie cameras operating a t  1000 F . P . S . ,  providing 

overhead and r i g h t  s ide  views. 

b .  For Polaroid sequence: Graphcheck sequence camera model 300 



3 . 3  - Test Procedure 

The infant  r e s t r a i n t  systems were attached to the standard bench seat  

with Type 1 lap be l t s ,  which were pretensioned from twelve to fourteen pounds 

force before each run. Pre and post- test  photos were taken for each t e s t .  Spe- 

c ia l  care was taken t o  symmentrically position the dummies i n  the r e s t r a i n t  sys- 

tems, and to ensure tha t  any r e s t r a i n t  harnesses were snugly and correct ly  f i t -  

ted according t o  the manufacturer 's recommendations. 

To study occupant e j e c t i on ,  foam pads were placed under the base of  the 

r e s t r a i n t s  t o  t ip  them forward and thereby produce l a rge r  angular excursions 

during impact. The ~ e s t  Summary, sect ion 5.1,  indicated which r e s t r a i n t s  were 

evaluated in t h i s  manner, the amount of  i n i t i a l  t ipp ing ,  the resu l t ing  max- 

imum angle ,  and the e f f e c t  on e jec t ion .  



3 . 4  Restrai n t  Systems 

Three of each of the  following in fan t  r e s t r a i n t s  were obtained through 

r e t a i l  o u t l e t s  and used f o r  t h i s  t e s t  program: 

1 . Peterson Safe ty  She1 1, Model 75 (with i n s e r t  for  f ronta l  ins ta l  1 a t i o n )  

2 .  S t r o l e e  Wee Care Car Seat  5 9 7 5  

3. Kantwet Care Sea t ,  Model 42988 

4 .  Romer Baby-Swinger Car Bed 

5. GM In fan t  Love Seat  

6 .  Bunny Bear Sweetheart I 1  Car Seat ,  Model 70R 



DISCUSSION 

4.1 Dummy I n s p e c t i o n  

The teardown o f  t h e  used H S R I  i n f a n t  dummy con f i rmed  t h e  p r e v i o u s l y  ob- 

se rved  j o i n t  d e t e r i o r a t i o n  f i n d i n g s  o f  Humanoid Systems. The 1  e a t h e r  neck 

s t r u c t u r e  had l o s t  i t s  i n i t i a l  s t i f f n e s s  r e s u l t i n g  i n  excess i ve  looseness o f  

t h e  dummy head. S i m i l a r  e f f e c t s  were no ted  i n  t h e  1  imb j o i n t s  a l o n g  w i t h  de- 

f o r m a t i o n  o f  t h e  j o i n t  s t o p s .  

4 .2  Rev ised Dummy 

The m o d i f i e d  dummy supp l  i e d  by Humanoid Systems was p r i m a r i  1 y  i n t e n d e d  

t o  s o l v e  t h e  j o i n t  problem, a l t h o u g h  a  teardown a t  HSRI t o  i n s p e c t  t h e  r e -  

v i s i o n s  was n o t  per fo rmed.  

The f i r s t  m o d i f i e d  dummy r e c e i v e d  was under t h e  s p e c i f i e d  minimum w e i g h t  

l i m i t s .  A t  t h e  d i r e c t i o n  o f  t h e  c o n t r a c t  m o n i t o r ,  t h e  s t i t c h i n g  on t h e  dummy 

back was opened and l e a d  s h e e t i n g  i n s e r t e d  t o  b r i n g  t h e  dummy w e i g h t  i n t o  

s p e c i f i c a t i o n .  T h i s  a d d i t i o n a l  b a l l a s t  was added i n  a symmetr ica l  manner 

t h a t  wou ld  n o t  change t h e  c . g .  o f  t h e  t h o r a x .  L a t e r  i n  t h e  t e s t i n g  a  second 

m o d i f i e d  dummy was r e c e i v e d  f rom Humanoid Systems p r o p e r l y  b a l l a s t e d  and was 

used f o r  t h e  l a s t  s i x  t e s t s .  

4.3 Dummy Response 

The o n l y  o b s e r v a b l e  response  d i f f e r e n c e  between t h e  used and m o d i f i e d  

dummies was g r e a t e r  head e x c u r s i o n s  w i t h  t h e  used d u m f l ~ , a t t r i b u t a b l e  t o  t h e  

weakened neck s t r u c t u r e .  T h i s  neck e l o n g a t i o n  d i d  n o t  cause t h e  head t a r g e t  

t o  f a l l  o u t s i d e  t h e  s p e c i f i e d  l i m i t s  w i t h  r e s p e c t  t o  t h e  r e s t r a i n t  i n  any o f  

t h e  t e s t s ,  b u t  p o t e n t i a l l y  c o u l d  p r e v e n t  c e r t i f i c a t i o n  o f  a b o r d e r l i n e  r e -  

s t r a i n t  sys tem.  



4 .4  R e s t r a i n t  Performance 

While a c tua l  c e r t i f i c a t i o n  was not t h e  i n t e n t  of t h i s  program, i t  should 

be noted t h a t  two of  t h e  r e s t r a i n t  systems, t h e  Bunny Bear and S t r o l e e ,  g r ea t -  

l y  exceeded the proposed 60' maximum angular  excurs ion of  t h e  seatback s u r f a c e ,  

and t h e  Kantwet r e s t r a i n t  marg ina l ly  exceeded t he  same 60' angular  excursion 

requirement .  Also,  the frame tubes of  the  S t r o l e e  would c o n s i s t e n t l y  jump 

o u t  o f  t h e  locked con f igu ra t i on  dur ing impact,  and t h e  Bunny Bear s e a t  frame 

bent somewhat dur ing  impact in t e s t s  79K413 and 79K414. 

The 1  owest r e s t r a i n t  seatback angular  excurs ion producing occupant 

e j e c t i o n  was 79.5' f o r  t h e  GM I n f a n t  Love Sea t  i n  t e s t  79K409 which had an 

a d d i t i o n a l  19.5" of induced i n i t i a l  forward t i p p i n g .  I t  i s  f e l t  t h a t  l i m i t i n g  

t h e  r e s t r a i n t  seatback angular  excursion t o  70' or l e s s  wi l l  e f f e c t i v e l y  pre- 

vent  e j e c t i o n  cond i t i ons .  

I t  was a1 so  noted t h a t  r e s t r a i n t s  which u t i l i z e d  a  low attachment point  

f o r  t h e  v e h i c l e  l a p  b e l t  tended t o  have l a r g e r  angular  excurs ions  a s  a r e s u l t  

of  t he  t i p p i n g  moment exer ted  by t h e  restraint/dummy system cen t e r  of  g r a v i t y .  - 



5.0 RESULTS 

5 . 1  Test  Summary - 
Table 1 i s  a matrix l i s t i ng  t h e  impact t e s t s  performed, the t e s t  con- 

d i t ions ,  a n d  the t e s t  resu l t s ,  







5.2 T e s t  Data -- 
The d a t a  f o r  each t e s t  i s  a r ranged i n  t h e  f o l l o w i n g  sequence: 

a .  T e s t  D e s c r i p t i o n  Page 

b. T e s t  Setup Photograph 

c ,  Graphcheck Sequence Photograph 

d.  Pos t -Tes t  Pho tog raph (s )  

e, I n s t r u m e n t a t i o n  Ou tpu t  S i g n a l s  

f. High-Speed Movie M o t i o n  A n a l y s i s  

The h igh-speed f i l m  a n a l y s i s  t r a c e s  t h e  k i n e m a t i c s  o f  t h e  most  f o rward ,  

upper  p o r t i o n  of t h e  r e s t r a i n t  and t h e  sez tback  ang le ,  and a l s o  i n d i c a t e s  t h e  

dummy head whenever i t  becomes v i s i  b1 e. The s i d e  camera v iew  was used t o  

o b t a i n  t h i s  i n f o r m a t i o n .  When two r e s t r a i n t s  and dummies were i n v o l v e d  i n  

a s i n g l e  t e s t ,  t h e  mot ions  o f  bo th  a re  d e p i c t e d  on t h e  same mo t ion  a n a l y s i s  

t r a c i n g  . 



TEST NUMBER 7 9K400 

RESTRAI NT P e t e r s o n  7 5  

DUMMY New ( B a l l  a s t e d )  

RESTRAINT TEST Cen te r  
POSITION 

INITIAL TIPPING Fron t  Facing 

MAXIMUM ANGLE Not A v a i l a b l e  

COMMENTS : 



Pre-Test : Peterson 75 Restraint 

14  



Peterson 7 5  Restraint 



Post-Test: Peterson 75 Restraint 

16 



SLED TEST RESULTS 

6-M)NTH-OLD- IN FANT DUMMY 

TEST N O .  : 79K400 SLED VELOCITY: 2 9 . 4  MPH 
- 

I 

DUMMY : NEW (bal  las ted)  

RESTRAI j q ~ :  PETERSON ( new) 

TEST CONDITION: FRONT FACING 

SLED PULSE 
1 .O G/DIVISION 
FILTERED CHANNEL 
CLASS 60 

RT. BELT LOAO 
CENTER POS ITION 
20 LB . /DIVISION 
FILTERED CYANNEL 
CLASS 60 

LT. BELT LOAO 
CENTER POSITION 
20 LB . IDI'JISION 
FILTERED C-fANNEL 
CLASS 60 



TEST 79K400 

/Of Peterson 75 Restraint 
Side Profi le  

A 
/ \ \ 20 O u m m v  Head 

rD~my rlead Target 

I 
MAXIMUM HEAD 

i 
EXCURSION 25.3" , 

*IU!qERS ?EKOTE XilE ill '3  iC. 

1 FOOT 
I 

? 8 



TEST NUMBER 79K401 

RESTRAINT Peterson 75 

DUMMY 01 d 

RESTRAINT TEST Center 
POSITION 

INITIAL TIPPI MG Front Facing 

MAXIMUM ANGLE Not  Available 

COMMENTS: T h e  dummy was ejected during sled braking a f t e r  impact. 



Pre-Test : Peterson 75 Restrai n t  



Peterson 7 5  Restraint 



Pos t -Tes t :  P e t e r s o n  7 5  R e s t r a i n t  

22 



P o s t  Test: Peterson 7 5  Restraint 



SLED TEST RESULTS 

6-MONTH-OLD-IN FANT DUMMY 

TEST NO. : 79K 401 

DUMMY: OLD 

RESTRAINT: PETERSON ( new) 

TEST CONDITION: FRONT FACING 

SLED PULSE 
1 . 0  G/DI1/ISION 
FILTERED CHANNEL 
CLASS 60 

SLED VELOCITY: 30 .4  M PH 

RT. 8ELT LOAO 
CENTER POSITION 
20 LB ./DIVISION 
FiLTERED CHANNEL 
CLASS 60 

LT. 3iLT LOAO 
CENTES POS !TI ON 
20 13 ./DIVISION 
FILTERED CHANNEL 
CLASS 60 



TEST 79K401 

t 1 FOOT 



COMMENTS : 

TEST NUMBER 

RESTRAINT 

DUMMY 

Strolee  5975  

New (Ballasted) 

RESTRAINT TEST Center 
POSITION 

INITIAL TIPPING None 

MAXIMUM ANGLE 

The seatback elevation support jumped o u t  of adjustment. 



Pre-Test: Strol ee 5975 Restraint 

27 



Strol ee 5975  Restraint 

28 



P o s t - T e s t :  Strolee 5 9 7 5  Restraint 



S trolee 5975 Post-Test Photograph Showing Dislodged Seat Adjustment 



SLED TEST RESULTS 

TEST NO. : 79K 402 

DUMMY: NM (ballasted) 

RESTRAINT: STROLEE (new) 5975 

TEST C O N O I T I O N :  REAR FACING 

,ED PULSE 
0 G/DIVISION 
LTERED CHANNEL 
ASS 60 

RT. BELT LOAO 
CENTER POSITION 
20 LB . /OIVIS ION 
FILTERED CHANNEL 
CLASS 60 

LT.  BELT LOAD 
CMTEA POSITION 
20 LB ./DIVISION 
F I L T E R E D  CHANNEL 
CLASS 60 

SLED VELOCITY ; 29 .4  MPH 



TEST  79K402 



TEST NUMBER 

RESTRAINT 

DUMMY 

S t r o l e e  5975 

RESTRAINT TEST Center  
POSITION 

INITIAL TIPPING None 

MAXIMUM ANGLE 77 O 

COMMENTS : The sea tback  e l  e v a t i o n  s u p p o r t  jumped o u t  o f  ad jus tment .  



Pre-Test: Strolee 5975 Restraint 

3 4 



Pre-Test: S t ro lee  5975 Restraint  

3 5 



Strol ee 5975  Restraint 

3 6 



Post-Test: Strolee 5975 Restraint a )  Support Dislodged 

3 7 



SLED TEST RESULTS 

6-IYONTH-OLD- IN FANT DUMMY 

TEST NO. : 79K 403 SLED VELOCITY: 2 9 . 5  MPH 

DUMMY : OLD 

RESTRAINT: STROLEE (new) 5975 

TEST CONDITION: REAR FACING 

SLED PULSE 
1 .O G/DI1/1SION 
FILTERED CHANNEL 
CLASS 60 c 

I 

F - .  - - 
I ,  

- 

I 

I 
I 
L 

RT. BELT LOAO 
CENTER POSITION 

- 
- 

20 LE . / D I  VISION 1 '  - - 
FILTERED CiANNEL t- - 
CLASS 60 



TEST 79K403 

A e s t r a i n t  Side  P r o f i l e  

1 

- - 30" R E F .  ! IN€  

I 1 FOOT 



TEST NUMBER 

RESTRAINT Kantwet 988 

DUMMY New (Bal las ted)  

RESTRAINT TEST Center 
POSITION 

INITIAL TIPPING None 

MAXIMUM ANGLE 57 O 

COMMENTS : 



P r e - T e s t :  Kan twe t  988 R e s t r a i n t  

47 



Kantwet 988 Restrai n t  





Pos t -Tes t :  Kantwet 988 Restraint 

4 4 







TEST NUMBER 79K405 

RESTRAI NT - 
DUMMY 07d 

RESTRAINT TEST Center 
POSITION 

INITIAL TIPPING None 

MAXIMUM ANGLE 6 0 O 

COMMENTS : 



Pre-Test : Kantwet 988 Restraint 

48 



Pre-Tes t : Kantwet  988 

4 9 



Kantwet 988 Restraint 



a P o s t - T e s t :  Kantwet 988 R e s t r a i n t  



SLED TEST RESULTS - 
6-MINll-OLD- IN FANT DUMMY 

TEST NO. : 79K 405 SLED VELOCITY: 29.8 MPH 

DUMMY : OLD 

RESTRAI NT : KAflmET ( new) 

TEST CONDITION: REAR FACING 

SLED PULSE 
1 .O G/DIVISION 
FILTERED CHANNEL 
CLASS 60 

RT. BELT LOAO 
CENTER POS ITION 
20 LB ./DIVISION 
FILTERED CHANNEL 
CLASS 60 

LT. BELT LOAO 
CEllTER POS IT1 ON 
20 LB ./DIVISION 
FILTERED CYANNEL 
CLASS 60 



TEST 79K405 

j30" R E F .  LINE 
- 

+tl!wnrng 
i..; ~ - L I -  3EIOZ TI!'€ I:! ::SEC. 

I 
I 

I 
1 FOOT 

/ 



TEST NUMBER 79K406 

RESTRAINT Romer 

DUMMY New ( 6 a l l  a s t e d )  

RESTRAINT TEST Center 
POSITION 

INITIAL TIPPING Side Fac ing 

MAXIMUM ANGLE 

COMMENTS: R e s t r a i n t  zipper tore  and she1 1 o f  r e s t r a i n t  cracked. 



Pre -Tes t  : Romer Car Bed 





Romer Car Bed 

5 7 



Post-Test: Rorner Car Bed 



Romer Car Bed Post -Test  Photograph Showing Open Z i p p e r  



Romer Pos t -Tes t  Photograph Showi ng Z i  ppe r  T e a r  

60 



Romer P o s t - T e s t  Pho tog raph  Showi ncj Crack  i n  Outer She1 1 

6 1 



TEST NO. : 79K406 

SLED TEST RESULTS 

6-MONTH-OLD-I N FANT DUNMY 

OUMMY : NFW (ba l  l a s t e d )  

RESTRAINT : ROMER 

TEST CONDITION: SIDE FACING 

SLED VELOCITY: 29.9 M PH 



TEST NUMBER 791(407 

RESTRAINT Romel. 

DUMMY nld 

REST2AINT TEST Center 
POSITION 

INITIAL TIPPING Side Facinq 

MAXIMUM ANGLE Not Available 

COMMENTS: Zipper in r e s t r a i n t  tore  completely loose and attaching be1 t 
broke. 



Pre-Test :  Romer Car Bed 



Pre-Test: Romer Car Bed 

6 5 



- - - - -  _ - - - -  _ .  _ _. 

Romer Car Bed 



P o s t - T e s t :  Romer Car Bed 

67 



Romer Car Bed Belt  F a i l u  



Homer Car Bed He ld  Sideways. Showing t h e  a f f e c t  o f  z i p p e r  t e a r .  



TEST NO. : 79K 407 

SLED TEST RESULTS 

6-IYONTH-OLD- IN FANT DUMMY 

DUMMY : O L D  

RESTRAINT: ROMER 

SLED VELOCITY : 30.0 MPH 

TEST CONDITION: SIDE FACING 

SLED PULSE 
1 .O G/DIVISION 
FILTERED CHANNEL 
CLASS 60 

RT. BELT LOAD 
CENTER POSITION 
20 LB ./DIVISION 
FILTERED CHANNEL 
CLASS 60 

LT. BELT LOAD 
CENTER POSITION 
20 LB ./DIVISION 
FILTERED CHANNEL 
CUSS 60 



TEST NUMBER 

RESTRAINT 

DUMMY 

RESTRAINT TEST Center 
POSITION 

INITIAL TIPPING 6.5' 

MAXIMUM ANGLE 6 7 . 5 "  

COMMENTS : 



Pre-Test: 13.1 I n f a n t  Love S e a t  

7 2 



Pre-Test: Gt4 I n f a n t  Love Seat 

7 3 



GM I n f a n t  Love  Sea t  



P o s t - T e s t :  GM I n f a n t  Love S e a t  

7 5 



TEST N O .  : 79K 408 

SLED TEST RESULTS 

6-/%NTH-OLD-IN FANT D U M M Y  

DUMMY : N E W  (ballasted) 

RESTRAINT: GM INFANT (new) 

SLED VELOCITY: 30.3 M PH 

TEST CONDITION: R E A R  FACING ( 6 . ! j 0  I- A I  ANGI  F I  

SLED PULSE 
1 .O G/DIVISION 
FILTERED CHANNEL 
CLASS 6 0  

RT. BELT LOAD 
CENTER POSITION 
20 LB ./DIVISION 
FILTERED CHANNEL 
CLASS 60 

LT. BELT LOAD 
CENTER POS IT1  ON 
20 LB ./DIVISION 
FILTERED CHANNEL 
CLASS 60 



T E S T  79K408 

I 
I 

r 30" R E F  LINE 

*"ImERS 3E?IOTE 7:i.lE : : t  YE:. 
i 
I 

I 
1 FOOT 

J 



TEST NUMBER 

RESTRAINT 

DUMMY 

RESTRAINT TEST C e n t e r  
POSITION 

INITIAL TIPPING 1 9 . 5 O  

MAXIMUM A N G L E  7 9 . 5 O  

COMMENTS: Dummy wou ld  have  been e j e c t e d  d u r i n g  i m p a c t  e x c e p t  f o r  s n a g g i n g  

o f  t a p e  on  i t s  l e g  w i t h  t h e  r e s t r a i n t  h a r n e s s .  



Pre-Test:  GM Infant  Love Seat  

7 9 



Pre-Test: GM I n f a n t  Love S e a t  

a 0 



GM I n f a n t  Love Sea t  

87 



GM i n f a n t  Love Sea t :  P o s t - T e s t  Photograph Showing Tape on Leg C a t c h i n g  

on Sea t  Be1 t 



P o s t  T e s t :  GM I n f a n t  Love  S e a t  



SLED TEST RESULTS 

6-MONTH-OLD- INFANT DUMMY 

TEST 10 .  : 79K a09 SLED VELOCI 

DUMMY: OLD 

RESTRAINT: GM INFANT (new) 

nsT CONOITION:&R FACING ( 1  9 - 5 0  N C R .  INITIAL ANGLE) 

TY: 2 9 . 7  MPH 

RT. BELT LOAD 
CENTEX POSITiON 
20 LB ./DIVISION 
FiLTERED CHANNEL 
CLASS 60 

LT. BELT LOAD 
CENTER POS ITION 
20 LS ./DIVISION 
FILTERED CHANNEL 
CLASS 60 



TEST 79K409 

I 
GM I n f a n t  2estraint ' /- S i d e  Profi le  

-30"  R E F  LINE 
I 

I 

' ~ ! C ~ S E ? S 9 E l ' l O T ~ i ; ~ ~ l E I N ~ ~ ~ c .  I 
1 FOOT 

I 



TEST NUMBER 

RESTRAINT 

DUMMY - Old. P - NPW 

RESTRAINT TEST Dr ive r .  Passenger 
POSITION 

INITIAL TIPPING Front Facinq, Front Facing 

MAXIMUM A N G L E  v a i l a b l ~  

COMMENTS: The old dummy ( d r i v e r ' s  s ide )  was ejected as the sled rebounded. 



Pre-Test: Peterson 7 5  Rest ra in ts  

87 



Peterson 7 5  Restraints 

88 



Post-Test: Peterson 7 5  Restraints 

8 9 



Post Test: Peterson Restraints 

90 



S L E D  T E S T  R E S U L T S  

5-MONTH-OLD-IK F:ilT DUXMY 

T E S T  NO. : 79K 410 SLED V E L O C I T Y :  2 9 . 5  NPH 

P A S S E N G E R  S I D E  D R I V E R  SIDE 

DUMMY : L 

R E S T M I N T :  P E T E R S O N  (used P E T E R S O N  (new) 

T E S T  C O N D I T I O N :  F a O N T  F A C I N G  FRONT F A C I N G  

20 L B . / D I V I S I O N  - 
F I L T E R E D  CHANNEL !% 
C L A S S  60 

= - - - - 

= 
P A S S E N G E R  S I D E  
20 I S . / D I V I S I O N  
F I L T E Z E D  C i i A N N E L  
C L A S S  60 

- - - - - - - 

BRUSH AC 

L7. BELT LOAD 
D R I V E R  S i D E  
20 L B . / O I V I S I O N  
F I L T E R E D  U A N N E L  
C U S S  60 



TEST 79K410 

*YUMRERS DENOTE T;;fE IN XSEC. 

1 FOOT 
I f 



TEST NUMBER 7 q ~ a 1  I 

RESTRAINT 

DUMMY D - O l d ,  P - N e w  

RESTRAINT TEST D r i v e r ,  Passenqer  
POSITION 

INITIAL TIPPING None, None 

MAXIMUM ANGLE N . A . ,  87 O 

COMMENTS : Both o f  t h e  s e a t b a c k  e l e v a t i o n  s u p p o r t s  'jumped o u t  o f  adjustment .  



Pre-Test: Strol ee 5975 Restraints 



Strol ee 5975  Restraints 



' Post-Test: Strol ee 5975 Restraints 

9 6 



HdN 1 ' 6 2  : ~ 1 3 0 1 3 h  an$ 



TEST 79K411 

I ' FOOT 
i 



TEST NUMBER 

RESTRAINT Kantwet 

DUMMY 

RESTRAINT TEST 
POSITION 

INITIAL TIPPING 

MAXIMUM ANGLE 

None, - None 

N.A. ,  - 64' 

COMMENTS : 



Pre-Test: Kantwet 988 Restraints 



Kantwet 988 Restraints 

101 



P~st-Test  : Kantwet 988 R e s t r a i n t s  



H ~ N  0.8~ : A L I ~ O U ~ ~  ans Zlt 16L : 'ON JSl 



TEST 79K412 

I 

t 30" REF. Ll N E 

*fIUMBERS DENOTE TIRE IN WEC. 
I 
I 

I 
1 FOOT 

I 



TEST NUMBER 7 9 ~ 4 1 3  

RESTRAI NT - 
DUMMY - 
RESTRAINT TEST Center 

POSITION 

INITIAL TIPPI N G  None 

MAXIMUM ANGLE 1 2 8 . 5 "  

COMMENTS: One o f  r e s t r a i n t  tubes bent .  





Bunny Bear Model 70R R e s t r a i n t  

107 



Post-Test: Bunny Bear Model 70R Restraint 

108 



Post-Test: Bunny Bear Model 70R Restraint 

109 



Bunny Bear Restraint: Past-Test Showing Bent Frame 

11 0 



SLED W T  RESULTS 

B-F(Om-0LD- 

TEST NO.: 79K413 

DUMMY: NEW (ballasted) 

RESTRAINT: BUNNY BEAR (new) - 
TEST COHOITI ON FA UC(G 

INFANT DUMMY 

SLED VELOCITY : 

RT. BELT LOAD 
CENTER Pa ITION 
20 LB. /DIVISION 
FILTERED OlANNa 
CLASS 60 

L i .  BELT LOAD 
CmTER POSITION 
20 LB ./DIVISION 
FILTERED ClANNEL 
CLASS 60 





TEST NUMBER 79K414 

RESTRAI NT B u n n v  Bear 

DUMMY 01 d 

RESTRAINT TEST Center 
POSITION 

INITIAL TIPPING None 

MAXIMUM ANGLE 1770 

COMMENTS: One o f  restraint tubes bent slightly. 





Pre-Test: Bunny Bear  Model 70R Restraint 

11 5 



- ---- --.- _ _. __  _ _ _  _ _ _  _ _  

Bunny Bear Model 70R R e s t r a i n t  

716 



Post-Test: Bunny Bear Model 70R Restraint 

117 



Post-Test : Bunny Bear Nodel 70R Restraint 

118 



Bunny Bear  Model 70R: P o s t - T e s t  Showing B e n t  S u p p o r t  

119  



TEST N O .  : 79K 41 4 

SLED TEST RESULTS 

6-MONTH-OLD- IN FANT DUMMY 

DUMMY: OLD 

RESTRAINT: B U N N Y  BEAR (new) 

E S T  CONDITION: R E A R  FACING 

SLED PULSE 
7.0 G/DIVISION 
FILTERED CHANNEL 
CLASS 6 0  

RT. BELT LOAD 
CENTER POSITION 
20 LB./DIVISION 
F I L T E R E D  CHANNEL 
CLASS 60 

SLED VELOCITY: 30.2 M PH 

LT. BELT LOAD 
CENTER POS I T  I O N  
20 LB ./DIVISION 
FILTERED CHANNEL 
C U S S  60 





TEST NUMBER 79K415 

RESTRAINT Kantwet 

DUMMY D - O l d ,  P -New 

RESTRAINT TEST D r i v e r ,  P a s s e n g e r  
POSITION 

INITIAL TIPPING z o o ,  1 0 °  

MAXIMUM ANGLE N . A . ,  6 0 °  

COMMENTS : 





Pre-Test : Kantwet 988 Restraints 

1 2 4  



- - . -- - 

Kantwet  388 Restraints 

1 2 5  





SLED TEST RESULTS 

E S T  NO. : 79K 41 5 SLED VELOCITY: 30 .3  HPH 

PMSENGER SIDE DRIVER SIDE 

OWY: NRJ OLD 

RESTRAINT: KANTWET (used) KANTWET (used) 

TEST CONDITION: 
--.a -.-..a- 

5' INCR. INITIAL ANGLE 20' INCR. INITIAL lNGLE 
<&AH PALINla 

SLEJ WLSE 
1 .O G/OIVISION 
F I L E X E D  CHANNEL -. 
CLASS SO 

2 

, , I 

L:. 3El.T LCAO 
-- - 

ZIVER SIDE - , - .-, -- 
20 La. /CIV!SION -- 
FILTERED 3ANNEL - 
CUSS jo - 

- 



TEST 79K41.5 

1 Rfaht Kantwet 988 Restraint 

30" REF. LINE -/ 
I 

I 
1 FOOT 

I 



TEST NUMBER 

RESTRAINT Kantwet 

DUMMY 0 - O l d ,  P - N e w  

RESTRAINT TEST Driver, Passenger 
POSITION 

INITIAL TIPPING 40'9 30" 

MAXIMUMANGLE , N * A * ¶  64" 

COMMENTS : 



Pre-Test : Kantwet 988 Restraints 

130 



Pre-Tes t : Kantwet 988 Restraints 



Kantwet 988 Restraints 

132 



P o s t - T e s t :  Kantwet  988 R e s t r a i n t s  



Post-Test: Kantwet  988 Restraints 

134 



SLED TEST RESULTS 

6-YONTH-OLD- iKiAllT DUYHY 

TESTNO.: 7 9 K 4 1 5  SLED YELGCITY: 20.2 ~ P H  

PASSENGER S I  Of C2IVER SIDE 

DUVHY: Y F Y  OLD 

RESTRAINT: MN7,fET ( u s e d )  YANTWET (used) 

TEST CONDITION: 2 3 O  :!ICR. INITIAL AIIW 40° INCR. INITIAL ANGLE 
RUR iACIhG .--- ~- -- 

-- -- - -- --- - 
SLED PULSE - . - 
1 .O G/DIVISION --.-- - A -- - - - -- 
P FILTE2ED CRANNEL 

- - - 
CLASS 60 - - - 

, 

RT. BELT LOAD 

--- 
PASSENGER SIDE 
20 LS./DIVISION 
FILTERED CYANNEL -- 
CLASS 60 

= - - 

-- -- - - RT. BELT LOAD 
DRIVER SIDE 

CLASS 60 



TEST 79K416 

R i g h t  Kantwet  388 
r l e r t r a i n t  S i d e  Profi le  

I 
I 
p3O"REF. LINE 
I 

I 
1 FOOT 

i 



TEST NUMBER 7 9 ~ 4 1 7  

RESTRAINT Strolee 

DUMMY D - O l d ,  P - New 

RESTRAINT TEST Driver, Passenqer 
POSITION 

INITIAL TIPPING 20°, 10" 

MAXIMUM ANGLE N . A . ,  116' 

COMMENTS : 





Pre-Test : Strol ee 5975 R e s t r a i n t s  

139 



Strol ee 5975  Restraints 



' Post-Test : Strol ee 5975  Restraints 



SLED TEST RESULTS 

6-MONTH-OLD- IKFAilT D U M M Y  

TEST N O .  : 79K 37 7 SLED VELOCITY: 2 5 . 2  PPH 

PASSENGER SIDE DRIVER SIDE 

D U i M Y :  IiEW OLD 

RESTRAINT: STROLEE ( u s e d  ) STROLEE ( u s e d )  

'EST C3NDITION: l g O  I ' IC?. :I{IT!AL X U i  2 n o  1~ . -,jC?. INIYIAL AksL I  
SEA2 FAC:!IG - - -- 

I - - - 
SLED PULSE -- A X  - 
1 . 3  G/DIV?S :ON -- ----i-- 

- -.---- --, ________ 
F I L X E D  C3ANNEL --- -- ---- -.--- -- 
CUSS 60 - - - 

- --- -. -- - 
C - -- -- 



TEST 79K417 

- R i g h t  Strolee 5975 
I 

R e s t r a i n t  S i d e  Profile 
I 
1 

1 FOOT 
I I 



TEST NUMBER 79K418 

RESTRAINT Bunny Bear 

DUMMY D - Old. P - New 

RESTRAINT TEST Driver, Passenqer 
POSITION 

INITIAL TIPPING 20" 1 0 °  

MAXI MUM ANGLE A 143"  

COMMENTS: The new dummy (passenger's s i d e )  was -e jected and the old dummy 

(driver's side) was partially e j ec t ed .  



Pre-Test : Bunny Bear Model 70R Restraints 

145 



Pre-Tes t :  Bunny Bear Model 70R R e s t r a i n t s  

7 46 



Bunny Bear Model 70R Restraints 

147 



Post-Test : Bunny Bear Model 70R Zestraints 

148 



Post-Test: Bunny Bear Model 7 3 2  Restraints 

149 



SLED T E S T  RESULTS 

TESTNO.: 7 3 K 4 1 8  SLED VELOCITY: 2 9 . 5  M PH 

DUMMY: 

PASSENGER SIDE DRIVER SIDE 

E!4 3LD 

RESTRAINT: R I I N N Y  B F A R  !d SUNNY B E A R  ( u s e d )  

TEST CONDITION : 10° !NCR. INITIAL ANGLE 20° I N C R .  INITIAL A W E  
REAR FACING , -, .-. - -- -, ... . . - ,  - --.- - r - 

I , -- ------- -- 
SLED PULSE -- --..-- - - - - - - - - 
1.0  G/DIVISION --- ---- -- 
FILTERED CHANNEL r__ - - .- . -. .- - - - . - - - -- - 

-. - --- 
-. . 

CLASS 60 - - -- 

- -- - 
-., -- 

I 

--- -- - - ---- .- -- - - --- 
RT. B€L7 L9AD =- - 

-- -- -- A ?ASSWGEX S I 3 E  ----- -. - - 
20 La./DI'lISION -=-- -. - +- - - -- - - - . - -- - -- 

--.------ 
FILTERED CiANNEL =----------- - -7- ---- --=;==e=-=-- 

CLASS 60 ------ - - -- -.-- -== --- -- - -. 
- - ---- -. ---.. 





TEST NUMBER 79K419 

RESTRAINT P e t e r s o n  

DUMMY New 

RESTRAINT TEST C e n t e r  
POSITION 

INITIAL TIPPiNG 3 5 O 

MAXI MUM ANGLE 1 1  6" 

COMMENTS : 



Pre-Test: Peterson 75  Restraint 

153 



Pre-Test: Peterson 7 5  Restraint 

154 



Peterson 7 5  Restraint 

1 5 5  



Post-Test: Peterson 75 Restraint 



P o s t - T e s t :  P e t e r s o n  7 5  R e s t r a i n t  



P o s t - T e s t :  P e t e r s o n  7 5  R e s t r a i n t  



SLED TEST RESULTS 

6-MOKTH-OLD- IN FANT DUMMY 

TEST NO. : 19K 41 9 SLED VELOCITY: 79 .5  MPH 

0 ~ 0 :  rrEW 

RESTRAINT: P n F R q ( u s e d  1 

TEST CONOITION: REAR FACING (35' IFKR. INITIAL ANGLE) 

SLED ?ULSE 
1 .0 G/OIVISION 
FILYERED CHANNEL 
cws 60 

I 

- 
CEMER POSITION % 

C W S  60 
- - - - - - 

CENTER POSITION 2 
20 LB./DIVISION 1 





TEST NUMER 79K420 

RESTRAINT Bunnv Bear 

DUMMY New 

RESTRAINT TEST Center 
POSITION 

INITIAL TIPPING Side Fac ing 

MAXIMUM ANGLE N . A .  

COMMENTS: The dummy was e jec ted .  



Pre-Test: Bunny Bear Model 70R Restraint 

162  



Pre-Test: Bunny Bear Restraint 



Bunny Bear 70R Restraint 

164 



Pos t -Tes t  : Bunny Bear Model 70R R e s t r a i n t  

1 6 5  



SLED TEST RESULTS 

6-MONTH-OLD- IN FANT DUMMY 

TEST NO. : 79K420 SLED VELOCITY: 2 9 . 7  MPH 

DUMMY: NM 

RESTRAINT: BUNNY BEAR (used) 

TEST CONDITf ON: SIDE FACING 

SLED PULSE 
1 ,O G/DIVISION 
FILTERED CHANNEL 
CLASS 6 0  

I , , , , , , , , ,  
> l l i ~ l , , , : ; ~ ~ ; ~  1 , r , , , ; ; ,  , , , ( , I  

RT. BELT LOAO 
CENTER P O S I T I O N  
20 LB./DIVISION 
FILTERED CHANNEL 
CLASS 60 




