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DYNAMIC PERFORMANCE OF CHILD RESTRAINT SYSTEMS 

PART I . IriTRJDUCTIO;4 
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Approximately 1,000 children per year under the age of four are ki l led '% -"-a -.' 
. ' 

4 ,  . 
automotive accidents (1)" ivith an even greater  rli.,;SeiA i1;jured. Lzst year in the 

City of Detroit  alone ( 2 )  over 70:; of a l l  ch i l r l~en injured in t r a f f i c  accidents 

3f a1 1 for rs  including oe<es t r i a r s ,  bicyr,:~: zni mini -bi ke operators $;ere . 

passengers in motor vehicles a t  the time of t h e i r  in jury .  Many of these deaths 

a n d  in ju r i e s  could have been prevented h a d  the chi ldren been wearing a proper 

r e s t r a i n t  system. 

The research legarding ef fec t ive  child pro.iection has been under~ray since: 

I the 1950's.  M,), , >  e t  a1 ( 3 )  reported the accidcnt experience of child passen,:ers 
--% 

in auto accidents {:tudied in the A C I R  program i r ,  1959. In 1962, Dyz ( 4 )  , * 
" 

= * - - b  . --Y, 
..." 8 

reported his  PX~P?- iences  i n  the  eva;riation of a l s rge  s e r i z s  IJ: t i i t , . t  avi,; ?ah1 F? 
.A ,-*-i&, 

-k c; ; 42, ' 

child r e s t r a i n t  devices and documented a number o f  c r i t e r i a  which shou.,~! be ::I,; , : , -.,r ,**.5-& 

applied in the  evaluation of potential child ses t s  or r e s t r a i n t s  systems. 
.. * 

Subsequent to  the Eye paper, Aldman ( 5 )  r e p c r ~ r ?  in  1956 on the develcpnent of ,- 

. P. a rearward facing child sea t  f o r  use ;n ~;:edi:i- :~i tonotibles,  and A p p o l d t  ( 6 )  

discussed dynamic t e s t s  of child r e s t r a i n t  c e ~ ~ c . s  ~anufac tu red  by Rose Flznu- 

facturing Company. I n  addit ion,  S i ~ y l  ( 7 )  and } , i s  co,::orkers in IS68 re1 ated 

the d2sign of several t y p e s  of  child seats  lo  i;%e f,?;?s a?.: S r e ~ i ! - ? ~ : c ; ~  f {njiiry 

patterns as found in accidsnt invc;tigations. r':ser! ,uson :iscid,p*:t ~ 2 5 . : :  . 
! .  Siege1 reco;!;nended the m e  3'; l a ?  be1 t s  for cr i i l j i - ; ;  ever - F L ? u ~  y ~ ? ~ r s  ~ i - '  a g r  t ' ~ t  



They suggested t h a t  the c h i l d ' s  braincase i s  r e l a t ive ly  weaker than t h a t  of 

adults  and therefore reconmended t h s t  head impact tolerances f o r  children be 

reduced accordingly. This paper by Burdie, as well as other works on the same 

subjec t ,  points o u t  the danger of a lap be1 t only r e s t r a i n t  used in  conjunction 

with the child due t o  the lack of development of the i l i a c  c r e s t  on the c h i l t ' s  

pelvis . Because the c h i l d ' s  pelvis i s  incompl e te ly  developed re la t ive  to t i is  

adult  pe lv is ,  the i l i a c  c res t  does n o t  provide the foundation fo r  to ta l  S ~ d y  

support as i s  generally given by the 1 arger ,  more developed bone s t ruc tu re  

found in the adul t .  Buydie also s u ~ j e s t e d .  tha t  r e s t r a i n t  loads be distribuccd 

widely over the c5est because of the extreme f l e x i b i l i t y  of the c h i l d ' s  thora) 

a n d  hence the vul nerabil i ty of the internal thori,ci c organs t o  nonpenetrati ng  

compression i njurics  . 
King ( 9 )  i n  1969 developed a reasonably thcrough presentation of chi ld 

anthropomerry which included a s e t  of design cr::eria. King suggested t h a t  

for children under 50 paunds a s table  support platform be provided f o r  any 

child r e s t r a i n t  device. He noted t h a t  extrene motion i s  undesirable due t d  

the danger of contact eli t h  i n t e r i o r  vehicle s t ruc tu res ,  arid developed requir-~2- 

ments fsr the d is t r ibut ion  of Iozd  over wide areas of the body. HE pointed 

o u t  the importance of the location o f  the c h i l d ' s  center o f  giaavity as i t  

would a f fec t  the dynamic design of a r e s t r a i n t  system. For chilriren weighing 

more t h a n  50 pounds, i t  was suggested t h a t  a s t i f f  booster cushion csupled 

with a s t?ble  mounting platfcrm arid an adult  lap b e l t  should prgvide an 

acceatabl e restra 'nt  sys ter;:. 

... . , -  
, ,  3 ;:- :,:-s ; ; ~ l i e  ? x ~ ? ; ~ ; ! , s s  ;!-;,'; i.::' . ; l r t z  . 3 . ; iye  jvds;tl-st's a t te?:>ts  t o  
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other r e s t r a i n t  system developed w5 t h  the automotive industry,  the Ford Tot 

Guard, was discussed and the basis f o r  i t s  desigr: given in the paper by Head (11) 

i n  1970. Both the General Kotors Infant Carrier and the Ford T o t  Guard r e f l e c t  

improvements which are possible in child r e s t r a i n t s  i f  a  carefully conceived 

Drogram i s  used t o  develop a n d  dynamically t e s t  tkIe child seating device. 

The c h i l d  se3ting standard vihich currently ex i s t s  had the e f fec t  of 

r e~ov ing  the "hock over" and " h m k  und~r" seats  from the mrketplace  and, 

in some instances, ra is ing the performance of the seating systems t o  a 15 

t o  20 mph frontal  oarri;ir equ~valer~;  crash. Unfortunately in almcst every 

instance,  the i n t ~ n t  of the standard, injury reduction a t  30 mph was not 

achieved. 



PART I I .  TEST PROGRAM 

The basic objeztive of the t e s t  program i s  t o  o b t a i n  an experimentally 

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

9 devices t o  be tested in the study. 

In order to achieve t h i s ,  i t  was necessary 10: 

1 . Develop a ~erformance cri terion f o r  e:e: ; 2 t i  ng the various devices, 

2. Select an occupant for  use in the %s t  2rogram. 

3. Construct a t e s t  environment, including 3n adult sea t  capable of 

being orsented so t h a t  imp3cts frorr, various direst'ions coltld be studied. 

4 .  Select ins trumentatim and data- hand1 f 3 j  procedures t o  determine 

forces and rn~tior.~; experienced by the occupznt  ill the t e s t  i n  order t o  pro- 

vide data f o r  aerfvrmance evaluations. 

5. Selert  fi t e s t  matrix. 

6.  Conduct t h ?  t e s t  program and gather L;+z. 

PERFORi.1Ar.ICE CRITERIOrI 

The purpose of this  research i s  t o  pro:tAe z n  objective measure of the 

protection from s e r i o ~ s  injury afforded a chilli occupant by these res t ra int  

systems. Injury t o  the vehicle occupants i n  P ci'ash can a r i s e  from three basic 

causes. 

F i r s t ,  and probably most c r i t l ca l  , i s  the ?.issiSilitJf of the child being 

thro:./n on im?act a ~ a i n s t  the dash bocrd, !.ri'r,bshi,:'d, aocr ",I 1 ars , or windr?\*~s, 

e tc .  



vital  organs during impact due t o  improper load dis t r ibut ion.  The location of 

the restraining (load bearing) surfaces i s  especially c r i t i c a l  in children 

because some skeletal regions are n o t  ful ly developed and ossif icat ion i s  n o t  

com~l e te .  In part icular ,  the i l i a c  cres t  has no t  developed and therefore 

doesn't  provide 2s good a load bearing structure for  a child as for  an adult .  

Therefore, in an accident there i s  a strong tendency fo r  the lap be1 t t o  

r ide u p  o f f  the pelvis and into the abdominzl region, which can be very dangtr- 

OUS. 

SELECTION OF OCCUPI;NT 

The 3-year s i r e  Sierra Engineering anthropo~etr ic  d~mrny was used fo r  a l l  

t e s t s ,  The Sierra 3 year i s  39.5 inches high an? we! ghs 31 pounds. The 

weights of the vari aus body components are d i s t r ;  buted nearly correctly,  thus 

giving a f a i r  duplication o f  body kinematics (See Figure I).. 

SELECTION OF TEST ENVIRONMENT 

The t e s t  cor~figurations consisted of a 1973 General Motors bench s:.t 

mounted on a t e s t  r ig which exactly duplicated the seat  mounting, lap be l t  

attachr:er,t points, simulated dash and floor and toe boa rd  locations in a 197; 

Chevrolet Ifi:?ala. T h e  ent i re  assembly was capab15 o f  being rotated as a u n i ~  

and thus the geoixtry of the siniul ated vehicle reinains coristant .:or f ron t ,  

s ide ,  an4 rear i~ipacts .  

8ELECTIC:j O F  I:ISTRU;4Ei:TfiiION AriD DATA-HANDLI1:S PR3CEDURES 

The 3-year dui::c;y was instru~iented w i  tn t r i ax ia l  acceleror;.eter packs  i n  

.- , . 7 : - -  ' - - .  - .  . .  , -  
A - - . . ,  . . ' 

" I _  / . .  . , ,  . . . . ,  ' _ , - .,.? Tc+,*- t17C. ' :  . " -  ,- , .. .I : , " -:-I 
- - -  5 r , .  . - - .  - .~ .- - ,*  , , . . - 

,. . ,~ .: :Q s;;::: l;;:,: 5:- 

.-2 - ,  - , ,  ., ,.. - , 

.-,. \ . '\ . . ! '  
. - ,  $.,,,.Q - .- , - - - - , 
- .  b L L  - .  





High speed motion pictures were taken fo r  each t e s t .  A Photosonics 

16-nm camera was located di rect iy to  the side of the iixpact area, and  another 

directly overhead. The filining rate used was 1000 f r ams  per second. These 

motion pictures were supplemented by s l ides  taken before and a f t e r  each t es t .  

Also, a Graph-Chek sequence camera was used il-, the t e s t  program t o  provide an 

instantaneous evaluation of the t e s t  as a szquence of eight  frames on a 

3 x 5 in. Polaroid sheet. 

TEST MATRIX 

A retai 1 market-~urvey was conducted t o  +?tsrrnine wh; ch res t ra in t  devi cc; 

for  children would offer  the most prstect iot~ in a crash environ~zil t .  The 

devices tested a n d  studied were available betw~en August 6 ,  1973 and August 

29,  1973, and ,I: met government Standard No. 517.213. 

With tn i s  iv,formation, nine t e s t  devices :!ere selected on the basis 

of t h e i r  potent i 61 effectiveness. Descriptil~ns a n d  corrirrents on the 

t e s t  devices are shown in Table I .  

All seat  res t ra in t  systems were instal  'led according t o  the manufacturer's 

instructions. I n  addition, the General Motcrs love Seat and the Sears 

Harness were tested in modes o f  ir,s.:allation , ~ n t  recommended by the manu- 

facturer .  This was done in ariticipztion of F 7s;i bie incorrect ins ta l la t ion 

by the user. 

The t e s t  matrix for  this  program was d r ~ i  -.ned t o  include fonvard impact, 

side impact, and rear inpact. Each of the ~c - s i r a i n t  devices \t,las mounted on 

t h e  bench s e a t  i n  accordaqce with t h e  manuiacti.rcr's i r ; s t r~c t ions  (Table 11) , 



lABLE I DEVICES SEI'ECTED F O R  CONVIMER UNION STllDY 

- -- -- - - 
P e t e r s o n  Baby P r o d u c t s  1n: i )er ia l  S a t e  - i - 5 e a t  
6304 7ujunga i*lode 1  678 1". ; y L z o o d ,  ca .  ---I--- -- 

\~ ! , : -y i l r>r  Cor i lo ra t ion  Me;i3r S e a t  
1,~t .c  i ; i v i s i j )n  Pii I t No. 3744376 

jll ' 91 t , M i c I ! i g ~ n  A-- .- ; I  <:r;~l 1.1otors ~ o r p .  , Lcve S e a t  
; i l . l i .  ,;ax 7096 iiortl i  End 
! , i ~ i i o n  

Ford b lo to r  Co. 
C / . J  Hnlerican Road 

I D - ~ I - b o r n ,  Michigan 

. 
! ,: ; i i r . , - -~eywor , th  CO. BO : 1 ~ - ~ ~ c 3 i n ~ -  
.. , :'.1,:r, Mass. 1 :. C h a i r  

Tot-Guard 

! . . . ___-- _ _ . -- 
. .  - . , . . ,  ' , .  Itidu~t;ir.:, , I n c .  C h  l d  C a r  S c a t  

! i. C 7 , r s a i l l e s  Hd. I ar, i S a f e t y  Cush ion  
I i n ,  . 40501 Mcr'el 1-165 
! I I _ "  .__-_I-- - 
! i :  , : I  .,I. Baby P r o d u c t s  ' F i  I z-A1 1  Deluxe 
I> , .,. ... I ~ * ~ ~ n g  St t - cc t  Rr,r l i n e r  
1': ! t i ? 9  Ohio Mcccl 784 i 

_ _  _ _ _ _ ^ _  - _ _ _ _  - - -  

DLSCZIPTION COA'IENTS 
--- - - -- - - - - - . - - - - 

T u b u l a r  f o l d - u p  p e d e s t a l .  Padded s e a t  and Recl i n a b l e .  Metal f r , i18 'c  ~~?l)dcfljs .d u t  

C h i l d  l a p  and  c r o t c h  be!ts.  C h i l d  s e a t  r e s t r a i n e d  h i p  s i d e s .  
by a d u l t  l a p  b e l t .  

-- -- - - 
Molcled P l a s t i c  s h e l l  e n c i p s u l a t i n g  c h i l d .  C h i l d  
s i t s  on molded p l a s t i c  r i s e r  w i t h i n  s h e l l .  A d u l t  
l a p  b e l t  r e s t r a i n s  s h e l l .  Padded f a c e  g u a r d .  

One p i e c e  molded plfistic , s e a t - s h e l l  c o s l b i n a t i o n  
r e s t r a i n e d  by a d u l t  l a p  b e l t .  Padded f a c e  g u a r d .  
C h i l d  s l i p s  i n t o  s h e l l  f rom t o p .  
---- -- 

Molded p l a s t i c  s e a t  w i t h  padd ing .  S i d e  s u p p o r t  
a l o n g  e n t i r e  uppPr  t o r s o .  B e l l y ,  c r o t c h ,  a n d  
suspender .  s ~ r a p . ;  VVI i i .  ol:r *.ni v e r s a 1  b u c k l e .  
R c t a i n e d  by 3 1111 l a p  ~ ~ c l t  and t o p  b e l t  o v e r  
c a r s e a t  attuchc:. t o  r e < . r  s e a t  b e l t .  

- - . - - - -. -- - .- -- - - - - pp 
Molded p l a s t i c  s e a t  w i t h  ) add ing .  E?qldcd and  
padded p l a s t i c  -h i s - ld  e n c a p s u l a t i n g  ~ r u n k  r e g i o n .  
Gouble  d i a g o n a l  c h e s t  h a r n e s s  w i t h  b e l l y  s t r a p .  
S e a t  and s h i e l d  r e s t r a i n e d  by a d u l t  l a p  b e l t .  
T u b u l d r  f o l d  up p e d e s t a l .  

-- 

U-shaped v i n y l  and c l o t h  "bean baq" ( s t y r o f o a m  
b e a n s )  f o r  f a c e  p r o t e c t i o n .  P l a s t i c  s c a t  r i s e r  
w i t h  pad.  Bag and s e a t  r iser r e s t r a i n e d  by 
a d u l t  l a p  b e l t .  

-~ 
T u b u l a r  f o l d - u p  p e d e s t a l .  Padded s e a t  and c h e s t  
g u a r d  b a r .  S u s p e n d e r  t y p e  c h i l d  s h o u l d e r  h a r n e s s  
and c r o t c h  b e l t .  C h i l d  s e a t  r e s t r a i n e d  by a d u l t  
l a p  b e l t  a n d  t o p  s t r a p  o v e r  c a r  s e a t  a n c h o r  t o  
f l o o r .  
- - -..-- 

---- -- - - - -- 
Easy t o  use C h i l d ' s  v i s i h i l i i : /  
l i m i t e d .  

- - - - I  
- - 

Sa11le as alodc1 CS-900 Q I  Urtt!~~,. :'I ic. t I ~s , 
T o r o n t o ,  Canada. Ea5.y t o  I: I , .  (: I i t l ' s  
v i s i b i l i t y  l i n l i t e d .  i s t ~ - , s ,  I )  . 2 I d . /  

-- .- ~ 

Top a n c h o r  be1 t o v e r  1 I 5c . : I .  I , r 1 . 
a d j u s t l n e n t  vri t h  change  i t1  p,; . ,  I : , : r r  

o f  f r o n t  s e a t .  
i 
j *., 

-- I . - . . . 
Has t h r e e  u s e s :  c a r  . : t ,  : : ; .  ' I . ' , ' 

and  i n f a n t  c a r r i e r .  (:,:r, s-. ,I  .!. ; I \ 
i n  u p r i g h t ,  r e c l i n i n c j ,  ~ n c l  * : .  i c , ,  1 , i . j  
p o s i t i o n s .  

- -- 
I 

. --A 

A d u l t  l a p  b e l t  m u s t  L J  c,ui i : , , 

r e t a i n  bag i n  p l a c e .  I 

j 
. -  - -  

Top a n c h o r  b e l t  o v e r  c . , ~ i  st-. a i , i i  . 
a d j u s t m e n t  w i t h  change  i n  p : ~ ,  i ; i c ~ r i  (, 

f r o n t  s e a t .  

I 
I 

-~ --- 
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NOT FOR USE 
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ONLY FOR 
CHILDREN 
CAPABLE OF 
S I T T I N G  
UPRIGHT 
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using another chi Id sea t  eihere necessary, in the s ide  direct ion a t  20 mph 

:,- 4 7 c 5 ' 5  
s u m , i  i v  T h ~ c !  dzt:ic:s v:?ich ;i7i*:;:.::ed s a t i s f c c t o r i l y  i n  t he  s ide ir;;pact 

v;ere then tested for  rear  i i ; ? a c t  perforirance, a t  20 n;ph and 16 GIs. 

DATA G A T H E R E D  IN TEST 2 R C S R A M  

The d a t a  t rcn a l l  "Lests are siirnarized in Tab le  111. All acceleration 

z d  fc rce  d 3 t a  a r 2  siven 2s peak  v ~ i c e s .  The head and chest accelerations 

21-2 s j  ~ 2 1 1  .,; "1:. Y '  $,--.-- , e ,ak .:-!-ii:;: t o  t:,? <,1t-rior-t-~~"Leri;oj- d i  y e c t j ~ "  'IS-1'' t o  - $ 1  > 

the s u p e r i o r - i n f i l r i ~ r  d i  rect ion,  a n d  " L - R "  t o  the l e f t - r i g h t  direct ion.  

The C L ; , , ~ ' I E L ~  i let  ,f d a t a  gathert.d in t h i s  study i s  included as Appendix 

A t o  th i s  repor t ,  



i.yBLE 1 ~ 1  

Ch. .D SEA1 TE jT SUMMARY 

Manufacturer 
and Model 

/ E T E R S O N , ~ ~ B  !!! 
FGRD, TOT GUARD 

CHRYSLER, MOPAR 692 

v 1 1 - 1 6 5  

KANTWET, 784 

* Res t ra in t  device - 

SLED 

VE . PKCL 
D i r e c t j o n  MPk I Gas 

FRONT - 27.2 21 

FRONT 26.1 21 

SIDE 20.0 16 

FRONT 30.0 21 

SIDE ;;:; ;; 1 FRONT 

SIDE 20.2 16 

BACK 19.3 16 

FRONT 30.0 21 

FRONT 30.0 21 

FRONT 29.5 21 

SIDE 19.9 16 

BACK 20.2 16 

FRONT - 29.8 21 

FRONT 29.8 21 

SIDE 20.5 16 

BACK 20.2 16 

FRONT 30.2 21 

SIDE -- 20.0 16 
-. 

FRONT 30.2 21 

S I  .E 

FRONT 
- L 

bs ta l l a t f on  L& i n  accord, 

5 2 

181- 

223 

nce w 

1EAD A 

L R 
G's 

34 

- 
.CELEWTION CHEST ACCELERATION Yaximum 

S I  RES ' Seve r i t y  AP S I  LR RES qead 

G's G's Index G # s  G a s  G a s  curs ion  
( inches) Comments 

-- 
1680 With Rear St rap 

125 

13 3G 100 16 12 5 18 11.4 I - 
70 1 74 1 880 1 32 1 16 1 11 1 32 1 26.0 1 Without Rear Strap* I 
63 7 9 f  1040 37 22 6 41 19.3 Strap Around Lower Po r t i on *  - .- - -- - 
56 8 9 ;  1400 37 19 10 38 19.5 

I 
52 207 850 10 9 44 44 17.7 

17 4 2 j  180 21 36 5 38 10.6 

40 250 > 2000 40 33 8 44 28.1 

280 10 10 43 45 18.8 

24 15.5 
- -- 

650 30 15 6 30 18.8 Harness 

37 17.8 -- 
15 8 35 25.7 Harness I 

I 
With Car Seat B e l t *  I -. 

u f a c t u r e r ' s  recomnendations. 



Most se r ious  j r ! j i i r ies  and f a t a i  i  t i 25  in autoniobile acc iden ts  a re  di;e 

t o  head i n j u r i e s  r?s~! l t i r ,g  from iicpact of  the occupant ' s  head with t he  
--, - -  - - - 7 . .  - -  ' * ? A  Q , , p , ,  I , I ,  . - ,  , , L ,  ,.-;la .-.,,,~r*;icjn i s  ti:? !:;?st i q ~ c r t a n t  

i nd i ca to r  of t t .2  p ro tec t ion  afforded by the  r e s t r a i n t  device. 

Tile L ? ~ V ~ T ? S  tests4 f 3 r  t h i s  s t ~ d ; ,  /r;ere ranked l a r ~ ~ l y  accord:'nz t o  

the amount o f  t ead excursion alio:.!ed. The Canadian Government i s  con- 

s i  dering a pro! csed s t ~ r ~ d a r d  ?:hi ch rec,l;i yes t h a t  ~ a x i ~ u r n  head excursion 

be l imi ted  t c  ? e s s  t i 2 1 1  24 inches in a f r on t ,  impact a,; 30 mph. 

The GM Lev,? Sea t ,  Kant;;ret Infanseat  Harncss, Kantwet Model 784, and 

8obby-Mac a l l  ret t h i s  s tandard.  The Ford Te)t-Guard and the Sears Harne .; 

f a i l e d  t h e  przp2sed s t ands rd ,  bu t  prevented the  dummy's head from coming 

::to contact  v j i t h  :he s i n u l a t c d  d:.z!-.. Yne I rv in  1-165 and Peterson 

Mode1 67B f a i i p d  the  s tandard  and allowed the  dummy's head t o  impact the  

simulated da::. . 

In the  5 ' ? 2  i nczc t  t e s t s ,  only the  GM Love Seat  prevented the  dunfly's 

nesd fieam im!.:rting the  door. Acceleration records and high speed rmvies 

ind ica ted  I:-,d', the  Kant1:et In fansea t  and /<ode1 784 r e s t r a ined  the  dumrny 

p a r t i a l l y  so t~ a t  i t s  head i rqac ted  the  door with minimal fo rce .  T h ?  

I I Ford To t -G , , c rd ,  , , .c>er S s ' i ,  S:k~Sy-Y,ac Seat arid Sears Harness a1 1 a1 lgaied 

the durny 's  i1e;d t o  i i ; .pact the  door w i t h  considsrable  ve loc i ty .  The 

Pet.srscin l i3d2l  5 7 ~  a*:d t h e  !r:,i;n 1-765 viere n o c t s t e d  i n  a s i d e  i m a c t  

, - - . - .  - .  . , .  - - . . ,  - - 8 .  , . , :, - : <.: . ' -  - : .. +....,- < '  - .  , ,. . - -  - -  - .  , ,; . , I  , . .  . :::2 +'.*:,,,t -i: - . 2 c t *  



i s  t o o  high. Each s e a t  uses a pair of shoulder harnesses t o  l i m i t  excurs io~i  

of t!~-,"-;x< and tcrso, 

The Ford Tot Guard and Ibpar  s e a t  eii;?loy the sarce type o f  load bearin; 

su r face .  Both have semi-rigid encasing she1 1s t h a t  bear  upon the  c h i l d ' s  

c h ~ t  ? n d  c?bdo;:*--n i n  a f r o n t  i ~ ? a r , t .  The lozds a re  very well d i s t r i bu t ed  

j , ,  .c .,. ; ...,...- I r - ! ; . ' .  . ,  
,, t ,  " L -  , .. , , ,?,-  1: -, , y - : ~  ?ys;ts,r: cq f z y  t l ; ~  i!~z;,C; anij tor,;o i n  2 

, . , I ' i  
4 il I 

The Sears Harriess d i s t r i b u t e d  loads f a i r l y  wel l .  The I rv in  s e a t  and 

the P c t e r s c ~ ,  !4od.3! Lil used the a d h l t  l a p  b e l t  arsund the  ch i ld .  P,s a resu;:,? 

these t::lo s e a t s  o f f e r  l i t t l e  or no p ro t ec t i o r~  c ' ler  t h a t  suppl ied by t he  

adu l t  lap  b e l t  alcne.  

ACCELERATION 

Acc5 & n t  t r,di?sti gat ions  S ~ ~ V J  t h a t  l i t t l e  i f  any head i n ju ry  occurs i f  

the re  i s  no hec2 .to-vehi cl  e  con tac t .  Therefore,  performance c r i t e r i a  base2 ;.: 

head a ~ c e l e r a t i i , ~  are  inadequate a n d  inappropria te  f o r  eva7 uating the  l i f e -  

saving po ten t ia l  o f  e. r e s t r a i n t  system in  f ron t a l  impacts without head-to- 

veh ic le  contact .  I n  the  f r c n t a l  t e s t  the  G.Y,  Love Sea t ,  Kantwet Seat  and 

Harness, and thr. :ears i-,arness a l l  f i t  i  t ~ t o  this category of i n ju ry  assess -  

m n t .  That i s ,  ::c heci  con t ac t ,  the re fore  n o  l i f e  th rea ten ing  i n ju ry   pot:,^ . - : -  

The Bobby-!~la-, Ford Tot G:iari, and Chrys1et3 ilo?ar s e a t  ai 1 liave fron: 

body s t i i e . ~ ~ i s  \ihiclc );el.; c o r i t ~ c ~ ~ d  by tile dun;;yls h e z d  i n  the  froi;t ir;:pact. 

He?A acce1er.tion.c for .  fhc  Z,ob'.y-:-kc and t h e  Tot-Guard a r e  h i ~ h  h u t  not 

so  h i $  T.; t o  :;?!:,: +,!.I? j e > t  l ~ ~ i s ~ f s .  ye2.j. acce:e:.;t;o!:s f o r  liopar are  

- .  . , , 4 ,  - . , 2 ~ s  (jf i',. c i l i 2 ; :  
, . ., , - " ,  . ,. ., , 8 



The Peterson and the Irvjn sea t s  b o t h  allowed the dumiy's head t o  

contact  the simulated dash. The resul t ing  head accelerat ions were high enough 

in  these t e s t s  t o  be considered l i f e  threatening, 

The G.M. Love Seat gave to ta l  s ide  protection \ui t h  the dummy's head 

contdciing only t l i e  s ide  of tile c n i i d  s s z t .  tiead accelerat ions Kere very 

low. The Kantnet s e a t  a n d  harness a1lov:ed +5p dur,mv's head t o  impact the 

s ide  door ,  but the force of in:;lact was vs-y l i r h t  a n d  no serious injury wolrld 

be expected. 

The Bobby-Wac, Ford Tot Guard, Chrysler Roi;arc a n d  the Sears Harness 

a l l  allovied the dumny's head t o  ir~,pzct the ioo: in  the s i d e  impact t e s t .  

The head accelerai ions were a1 1 high enohgh t o  be considered dangerous t o  

l i f e .  

In a l l  t e s t s ,  chest accelerat ions were 1o.r enough t o  be considered 

no t h r e a t  .:I? l i f e  nxcept f o r  the "tersnb froiit  ii~lpact sr~d tilt s i 9 e  

impact. 



PART I V COIiCLUSIONS 

All seats  evaluated in th i s  study must b2 ins ta l led  and used according 

t o  t h e i r  directions. In addition, i t  i s  recommended t ha t  they be ins ta l led  

in the rniddle section of the rear sea t ,  wherever possible. 

The 61.4 Love Seat , both the Kantwet seat  and harness, and the Sears 

harness require a back strap.  \./hen any of these seats  are ins ta l l ed  i q  

the f ront  sea t  the s t rap  passes through the rear passenger compartment 

where i t  can be a nuisance. Without these s t raps ,  the protection afforded 

by these seats  i;  greatly reduced. 

The t e s t  c~nf igura t ion  employed in the side impacts f o r  th i s  study 

represents the most severe conditions which i;;;..~ resul t  from a real auto- 

mobile s ide  coll is ion.  The child res t ra in t  system was ins ta l l ed  on a bench 

seat ,nsavest t.hc point of im~ac t .  If  the rc;uvlaint system had b ~ ~ i i  i n s t s ;  ied 

in the middle of the s ea t ,  or o n  the side opposite the in~pact s i t e ,  the 

t e s t  resul ts  would have indicated less severe consequences. 

The r e s t r a i ~ t  systems fo r  a1 1 1974 American made autos incorporate 

a single buckle which i s  hard fastened t o  b o t h  the lap b e l t  and the shol!!(d?r 

s t r ap . .  This configuration may seriously reduce the safety effectivennsz 

of those seats  which require that  the seat  be l t  be passed through an  

enclosure ( i  .e. the Ctlrysler i4opar, K ~ n t ~ i e t  !-lode1 784 s ea t s ) .  Prel iminarjl 

examination revealed t h a t  the abovc d2scri bed  s ea t  be1 t configuration may 

cause the seats t o  rotate o u t  o f  positian in 2n impact. This v:wld be 

part i  cul  z r l y  dang::rc:;s fo r  the  :":i;lj?ar sea t ,  as i t  has no bel ts  t o  restrain t h e  

child,  and the  ci:i i t i  ;..;y be e j e c t e d  frog: tilesseat. 

Ctie addi t i o n a i  i ; . ?o i . t an t  1 in t i :  l a t i o n  i:poiI the perroi*n:ance of dl 1 the 

re s t r z in t  r i p v i ces  : o ~ i . ~ r i  \::as tk!? ? d l j i t  r - , i q  The55 S P ? ~ C  d p F r ~ \ - ; w A  



considerably in a l l  t e s t s .  Head excursion in the rear  impacts, and t o  a 

lesser  extent i n  the f ront  impacts was due in part t o  deflectson of t h e  

adult car sea t  back. This deflection allovled the child res t ra in t  system t o  

travel further than i t  would  have, had the seat  back been rigid. 



PART V QUALITC,?'I\ E EVALUATION 

A qual i ta t ive  evaluation of the res t ra in t  systems was made on the basis 

of a l l  available (quant i ta t ive  data, film record, lab notes, e tc . )  

E X C E L L E N T  

General Motors Love Seat - - Provided good protection in a l l  impact directioris 

Proper ins ta l l a t ion  of th is  s ea t  i s  c r i t i c a l  (See Text).  Head and chest 

accelerations were loltr. Can be used in a l l  ' 7 4  cars. 

GOOD 

Kantlwet Harness- - Provi dec' good protection in f ront  and rea r  i ~ ~ a c t s ,  only - -- 
f a i r  in s ide  impact. This harness system i s  exre l lent .  Accelerations 

were very low for b o t h  head and chest. Can br used in a l l  ' 7 4  cars. 

Kantwet Child Seat - The hsrness system 2 ~ p l c y e l  by t h i s  seat  i s  identical  - 

tc hhe Kantlr:er zdrness, -ar?d i t s  performancd i s  s imi lar , .  Head and chest 

acceleration were very low. Can be used i n  a l l  '74 cars. 

Bobby-Mac - Good general performance. Head and chest accelerations were 

low, S t i f f  face shield on t h i s  seat  may cause facia l  in jur ies .  Can be 

used in a1 1 '74 cars. 

POOR 

Tot-Guard - The T o t  Guard's performance was excellent  in f ront  and rear  --- 
co l l i s ions ,  b i t  coor in s ide  col l i s ions .  This sea t  was by f a r  the 

eas ies t  t o  use, with no s t raps  t o  ticjhten and no  buckles t o  fastzn. 

Can be used fn a l l  ' 7 4  c2r.s. 

Plo?ar - Fair protection in 'ront and rear impacts, poor protection in -- -- 

s i d e  i n ; p a c t s .  G l o a d s  h i s ! ~ ,  This sea t  i s  easy t o  use, a n d  can be  used  

in a11 ' 7 4  c a r s .  



Sears Harness - I t s  d2namic performance i s  f a i r ,  b u t  t : i i s  device may take up 

t o  one hour and could require f ive minutes t o  p u t  the harness on every time 

i t ' s  used, Can be used in a l l  '74 cars. 

NOT ACCEPTABLE 

Irvin 1-105 - This seat  provides l i t t l e  o r  no real protection, Dummy's 

hezd inpacted d a s h  a t  high \!elocity, resulting in extremely high acceleriit lons, 

Can be used in a l l  '74 cars. 

Peterson - Head and chest r ~ c e l e r ;  Lions were very high, The structure of t h ~  

sea t  collapsed s i lowing the d~immy t o  move fonvard and irripact the (lash. 

Can be used in a1 1 ' 74 cars. 

Table IV i s  a recommended ordering o f  i-P child res t ra in t  systems 

according t o  thei r overall safety. 



nn,-- * C T , I C  
TE3I-E IV, TEE C'I, , . $  I A T , i  :, , RESYLTS C; THE CEILI: RESTK,AI:.IT SYSTE;IIS TESTED 

E X C E L L E N T  General Motors Love Seat 

Kantnet Harness Model 275 

Kantwet Seat Flodel 784 

Bob5y-i:2c 

Ford Tot-Guard 

Chrysler Mor:2r Seat 

Sears Harnec s 

* PIOT ACCEDTF.?lE P e t e r s ~ n  1,106e'l €73 

Jrvin Cf;; i a  Seat iviodel 1-165 

* The rat i ;?  - ;:nt S.cceotz'sle irnplies t h a t  the chi!d r e s t r a i n t  system being 

t e s t ed  did not srrccessfully meet the performance c r i t e r ion  I used t o  evaluate 

the e f fec t ivqr t s s  of the r e s t r a i n t  system. That doesn ' t  mean these 

r e s t r a i n t  syslt;:s have n o  protect ive a b i l i t y  a t  a l l .  They a l l  did meet the 

requirerents  of 'ederal i<otor Vehicle Safety Stzndard 213. 
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HSRI  SUMMARY DATA SHEET 

Test Nunkr: A-690 

Test Date: August 23,  1973 

Restraint D e s ~ r i  p t  ions: Peterson Model 679 

Sled Ye? oci ty : 27.2 mph 

Sled G-Level : 2 7 

Impact Z i  rzcti9.n: Front 

Dummy A t t i t u d e :  Sit t ing , faci'ng towa)*d the f ront  o f  the simulated 
vehi c1 e .  

The structure of the child s ~ ? t  coiiapsed, a i l ~ ~ ~ / i ~ g  the di immv +.Q mci;d 

forward and contact the simulated dash. The illtmmj/ then carried through the 

dash. Head and chest accelerations were verv I ~ i ' s h .  





Test l o .  : A-690 
FIGURE A-2 GRAPHCHEK SEQUENCE CAMERA 



I I F A D  FCCELERAl ' IOi i  DATA 

SEAT TYPE b h r c n n  ?qndpl 6 7 ~  - 
DU:<14Y 3-Year - IIZPYCT TYPE Front 

SLED VELOCITY 39.9 - ft /sec 
. . 

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

.... . . . . . . .  . . 
. . . . . . . . . . . . . . . . . . . . . .  .. -~ .... -- 

. . . . . . . . . . . . . .  .. .-..... .. - . - 
. -  -----. - SLED PULSE 

2 gts/division 
f i 1 tered 
Class 60 

Anterior-Pos t e r io r  
Head Accel~ration 
5 gls/division 

Fi 1 tered 
Class 1000 

Superior-Inferi or 
tiead Acceleration 
s gls/d i  visi on 

f i lgered 
Class 1000 

Left-Right 
Head Acceleration 

5 gts/division 
Fi 1 tered 
Class 1000 

Resultant llead 
Acceleration 

l o  gts/division 
Fi 1 tered 
Class 1000 

Severity I n d e x  
40 sec/div 



TEST I!?, A-690 ---- . . - - -- - SEAT TYPE Peterson Model 67B 

DL,;.:; IY 3-Year  I I ~ P A C T  TYPE Front 

S L E D  VELOCITY 39.9 - f t / sec  

SLED PULSE 
2.0 qls/division 

~i 1 teicd 
Class 60 

Anterior-Posterior 
Chest Accelerstion 

2.5 gls/division 
Filtered 
Class 1000 

Superior- Infericr 
Chest Acceleration 

2 . 5  gls/division 
Filtered 
Class 1,030 

Left-Ri silt 
Ck,-lst Acccler?tl'on 

2 .5  gls/division 
F i  Itci-cd 
C l  ass I003 

2.0 j s / ( ; i v ~ s : n n  
i I?.~.I:L! 

Class 1053 



HSRI  SUI4IlARY DATA SHEET 

Test N~~mber: A-691 

Test Date: August 23, 1973 

Restraint Descriptions: Ford T o t  Guard 

Sled Ve1 oci ty : 26.1 mph 

Sled G-Level : 2 1 

Impact DS rection: f 'ron t 

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

Test Observation: 

GY,! lcsci distr ibution over chest ar4 head. Head .and chest y loads were 

moderate. Dummy rebounded into adult seat  back and headrest, result ing i n  

flexion of the neck. No damage to  sea t .  





F I G U R E  A- 4 GRAPHCHEK SEQUENCE CAMERA 



TEST 110. ?.-691 - SEAT TYPE Ford T o t  Guard 

DUMMY 3-Year - IIlPACT TYPE Front 

SLED PULSE 
2 gls/division 

Fi 1 tered 
Class 60 

SLED VELOCITY 38.3 f t  /sec 
. . .  ... 

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

....' . . . . . . .  I . .  . _ . .  _ .. .. 
. . . . . . . . . . . . .  - ...... .- . . . . .  . . . . . .  

.... ., . . .  _I . . . . .  . .  . - 
- ---- .. ......... 

..... . . .  .. 1.. - - . .- -. -- -- - -.. . 4 

. . - 

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

.. - .-L 1.. - .- - . ~- -. - '..~ 
I 

...................... . . .  . .  . .  . .  .! - - - . -- - --- 

Anterior-Posterior - 
.. . . . . . . . . . . . .  Head Acceler? tion . -  _ _  _ _  

. . . .  .-~ .- ..... - ... -- - - - 5 g's'division - 

. . .  .-.. . .... Fi 1 tered ' -  
-.. 

... .... ... Class lDOO 
-. .. 

Superior- Inferior 
Head Acceleration 
5 gls/division 

F i  1 gered 
Class 1000 

....... .. ... .- I , .  .----. . - -l..--- --- -- 
I , , 

. . . . . . . . .  :. -1 ............ ! -.'.. .-- . ~. - 

...... . . .  . _ _  . ..i -. _ - . - . . .  

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

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

Left-Right v - - L r - -  - 
I 

- - . . . . . - . . . .  - Head Acceleration . - .- . - 

. . . -  .............. ....-....- .~ - . 
5 g'sldivision 

......... . . . . . . . . . . - . . . . . . . . .  . . . . .  F i  1 tered I 
. . . . .  ...... -. - ........ , .... .- . . . . . . . . . . . . -  Class 1000 --.: L-- I 

- --L -. - ... .... . - - . .  

Resultant llead 
Acceleration 
4 gls/division 

Filtered 
Class 1000 

Severity Index 
40 sec/div 



'I EST IIC). A-691 SEAT T Y P E  Ford Tot Guard --- 
DU; i; iY  3-Year IISPACT TYPE Front 

SLCU VELOCITY 38.3 ---- f t / s e c  

SLED PULSE 
2.0 g l s / d i v i s i o n  
F i l t e red  
Class G O  

Anter ior-Pcster icr  
Chest Acceleraticn 
1.0 g t s / d i v i s i o n  
F i  1 te red  
Class 1600 

Super io r - In fe r io r  
Ct~es t Accel ei.? t i c -  
1.0 g l s / d i v i s i o n  
F i l t e red  
Class 1090 

Left-Ri g h t  
Clles t Aciclerr.tiori 
1.0 g l s / d i u i s i o n  
Fi l t z r e d  
Clzss 10'33 



H S R I  SUFiM:1RY DATA StlEET 

T e s t  Number: 

T e s t  Date: 

A-705 

August 28, 1973 

R e s t r a i n t  b e s c r i p t ' o n s :  Ford T o t  Guard 

S led  Vel  oc f  ty  : 20.0 mph 

Sled  r-Leve! ' 16 

Impact  3 i  r2tticin: Side  

Dumny A t t i t u d e :  S i t t i n g ,  f a c i n g  towart i  t h e  f r o n t  o f  t h e  s imu la ted  
v e h i c l e .  

T e s t  O b s e r v a t j o ~ :  

Seat  p rov ides  l i t t l e  o r  no pr*o~ecl;!cr! i n  s i d e  impacts.  Head and ches t  
. . 

g-s were v e r y  h i q .  Head impacted door.  





l e s t  140.: A - / U S  

F I G U R E  A-6 GRAPHCHEK SEQUENCE CAMERA 



t l E A O  P,C:FLTii?TiC:I DATA 

TEST l(0. -A:?Q.~. SEAT TYPE - Ford Tot Guard 

DUI.!?-lY 3-year I l l P A C T  TYPE Side 

SLED VELOCITY 29.3 - f Fsec 

SLED PULSE . . .  - .......... ... . . . . . . . . . . . . . .  . - - 
2 gls/division ~ - -- 
Fi 1 tered ... .-.-. ....... . ...... .. . -- - -. -- -.-----a- - - - - - -- 
Class G O  . . 

;- 1.- i"---i --  . . - . . .  

Anteri or-Pos ter ior  
Herd Acceleration 
5 g's/divisior! 
Fi 1 tered 
Class 1000 

Superi or-Inferior 
Head Accelerat.ion 
5 gls/divisic> 
Filgered 
Class 1000 

Left-Riglit 
Head Acceleration 
5 gls/division 
Fi 1 tered 
Class 1000 

Resultant liead 
Acceleration 
l o  gts/division 
F i  1 tered 
Class 1000 

Severity I n d e x  
40 scc/div 



'I EST CO. R'705 SEAT TYPE Ford To t  Guard 

DUi,::iY 3-year INPACT T Y P E  Side 

SLED YELOCITY 29.3 f t / s e c  

SLED PULSE 
2.0 g l s / d i v i s i o n  
Fil tered 
Class 60 

Anter ior-Pcster ior  
Chest Accelcratisn 
2.5 g l s / d i v i s i o n  
F i l t e r e d  
Class l@@O 

Superior-Infer ior  
Chest Accelcrat icv 
2.5 g l s / d i v i s i o n  
F i l t e red  
Class 1030 

Left-Ri cjht 
Chest AcceleraLion 
2 . 5  g 8 s / d i v i s i 3 i l  
F i  1 tcrcd 
Class 1030 

Rcsul t a i i t  Cii" t 
A c c c i c - s ~ i s n  
2.0 1 ' ~ i ~ ~ l : i s i u ~ i  
F i  1 i c r d  
Class l U O O  



HSRI  SUil:;*NRY DATF, SHEET 

Test Number: A-692 

Test Date: August 23, 1973 

Restraint Ulescriotions: Crtrys'i er i*lophl+ 

t)u!i:ny: 3-year 

SI ed Vel cci iy: 30.6 mph 

S led  G-Level : 2 1 

Impact Di r-ect i r r :  Front 

Dunmy Attitude: Si t t ing,  f a c i n g  toi;ard the  front o f  the simulated 
vehicl e. 

T e s t  Obser\~ation. 

E': i c  hi.&< a ~ d  chest .rere h i g h  due t n  :igidity o f  f a c e  shield. Curmy 

tends t o  submer~ IIP. 



FIGURE A-7 SET UP FOR CHRYSLER MOPAR, FRONT IMPACT 





TEST 110. A 4 9 2  SEAT T Y P E  c b s l e r  l-jopar 

DUMMY 3-Year - IilPACT TYPE Front 

SLED V E L O C I T Y  44.0 f t / s e c  
. - 

SLED PULSE ' 

2 gls /divis ion 
Fi l tered 
Class 60 

Anteri or-Pos t e r i o r  
Head Acceleration 

5 gls /divis ion 
F i  1 tered 
Class 1000 

Superior-Inferior 
Head Acceleration 

5 gls /divis ion 
Fi 1 gered 
Class 1000 

Left-Right 
Head Acceleration 

5 g 's /divis ion 
F i  1 tered 
Class 1000 

Resultant Head 
Acceleration 

4 g's ldivis ion 
Fi l tered 
Class 1000 

Sevcri ty  Index 
40 secldiv 



TEST NO. A-692 - --- SEAT TYPE J h r y y e r  Mopar - 
IKPACT TYPE Front 

S L E D  YLLOCITY -- 44 f t l s e c  

SLED PULSE 
2 . 0  g l s / d i v i s i o n  
Fi 1 tered 
Class G0 

Antzrior-Posterior 
Chest Acceleration 

0 gls /d iv i s ion  
2 i l  tered 
Class 1030 

Superior-Infer ior  
Chest Acceleration 
1.0 g l s /d iv i s ion  
Fi  1 tcred 
Class 1,0130 

Left-Ri gil t 
Chest Accelerctioc 
1,0 g l s / d i \ ~ i s i o n  
Fl 1iert.ci 
Class 10'90 



H S R I  SUI4?lARY DATA SHEET 

Test Number: A-706 

Test  Date: August 28, 1973 

Rest ra int  Descriptions: Chrysler Mgpar 

Dummy: 3-Y ea r 

S1 ed Vel oci t y  : 20.0 mph 

Sled G-Level : 1 6  

Impact D i  rcction: S i  'e 

Dummy Atti tude:  S i t t i n g ,  facing toward the f ron t  o f  the simulated 
vehi c1 e. 

Test  Observation: 

Seat  provides l i t t l e  o r  no protection i n  ;ide  impact,^. Head and c h e s t  

g ' s  were very high. Head impacted door. 





F I G U R E  A - 1 0  GRAPHCHEK S E Q U E N C E  CAMERA 
1 



SEAT TYPE -Chr\sslerJwr 

IllPACT TYPE Side 

SLED VELOCITY 29.3 f t  /set 

. . .  . . -  

SLED PULSE 
2 g ' s jd iv i s ion  
F i l t e r e d  
Class 60 

Anterior-Pos t e r i o r  
Head Acceleration 
5 g l s / d i  ; i s ion  
F i  1 tered 
Class 1000 

Superior- I n f e r i o r  
Head Acceleration 
5 g l s / d i  vi s i  on 
Fi 1 gered 
Class 1000 

Left-Right 
Head Acceleration 
5 g l s / d i v i s i o n  
Fi 1 tered 
Class 1000 

Resultant Ilead 
Acceleration 
l o  g l s / d i v i s i o n  
Fi 1 t e red  
Class 1000 

Sever i ty  Index 
40 s e c j d i v  

, I , I . 1 .  ... . -'... - .L 
;ION, GGULD 1b.C I 



SEAT TYPE - C h r y s l e r  Mopar - ----- - 
DU,' :: I Y  A*.. - Ill?P,CT TYPE S ide  

SLED VELOCITY 29.3 -- f t i s e c  -- 

SLED PULSE 
2.0 g ' s i d i v i s i o n  
F i l t e red  
Class 60 

Anterior-PC j ter ior  
Chest Accsleratizn 
5.0 g ' s i d i v i s i o n  
Fil terec! 
Class 1000 

Superior-Inferior 
Chest Accel eratic: 
5.0 g ' s i d i v i s i o r  

* Fi l t e red  
Class 1023 

Left-Ri s h t  
Chest ! , c c e ? e r a t l c n  
5.0 g ' s i d i v i s i o n  
Filicrc:! 
Class 1633 



HSRI SUlllMARY DATA SHEET 

Test l4unSer: 

Test Date: 

A-693 

August 23, 1973 

Restraint Desr:r,i;';ions: G.M, Love Seat 

Dummy : 3-Year 

Sled V e l o c i t y  : 39,O mph 

Sled G-Level : 21 

Impact 4i  rectio!,:  Front 

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

Test Observation: 

Good load dis  tribilti 'or~, nii~i:.;:; herd excursior~. Possible overflcy,ion of 

the neck, also prssible abdominal con tac t  w i t h  adult lap  be l t  i f  harness i s  

1 oose . 
I 4  





Test Uo. ; A-693 
FIGURE A-12 GRAPHCHEK SEQUENCE CAMERA 



11tA3 A C C E L i R A T 1 O : I  DATA 

TEST NO. A-693 SEAT TYPE - _ i ; . f , q .  Love S e a t  

DUMMY 3-Year IllPACT TYPE-t 

SLED VELOCITY 44 f t / s e c  
. .  - ..............-. , 

SLED PULSE 
2 g l s / d i v i s i o n  
F i  1  t e r e d  . 
C lass  GO 

........ - 

. . . .  

..... - . .- ....... - . . . - . .  - -- A n t e r i o r - P o s  t e r i o r  
Head A c c e l e r a t i o n  
2 . 5  g l s / d i v i s i o n  
F i  1  t e r e d  
C l a s s  1000 

h ~ p e r i o r -  I n f e r i o r  
H6:ad A c c e l e r a t i o n  
- . 5  g l s / d i v i s i o n  
F i l g e r e d  
C l a s s  1000 

L e f t - R i g l i t  
Head A c c e l e r a t i o n  
2 . 5  g l s / d i v i s i o n  
F i  1  t e r e d  
C lass  1000 

R e s u l t a n t  l lead 
A c c e l e r a t i o n  
2 g l s / d i v i s i o n  
Fi 1 t e r e d  

' C l a s s  1000 

S e v e r i t y  I n d e x  
40 s e c / d i v  



TEST !!!I. *693 -.- SEAT TYPE G . M .  Low! Seat 

DU: .; IY -3dear IKPACT T Y P E  Front 

SLED V E L O C I T Y  44 f t l s e c  - 

S L E D  PLlLSE 
2.0 g l s /d iv i s icn  
F i  1 t e r ~ d  
Class 60 

Anter io r -Pos tz r i~r  
Chest Acc~ler-".on 
1.0 gls /d iv i s ion  
F i l t e red  
Class 1030 

Superior- In fe r io r  
Chest Accelcraticn 
1.0 g l s /d iv i s ion  

Fil tercd 
Class 1C33 

L e f t - R i g h t  
Chest Acceler,::ion 
1.0 g ' s / d i v i s i o n  

Fi 1 tci-ed 
Class 1030 



HSRI Slii.ll.!AkY DATA SijEE7' 

T e s t  Number: A-707 

T e s t  Date:  August 28 ,  1973 

R e s t r a i n t  D e s c r i p t i o n s :  6.M. Love S e a t  

$1 ed Vel o c i  t y  : 20.2 mph 

Sled G-Level : 16 

I n p a i t  Di rect ion.  S i d e  

Dummy A t t i t u d e  : S i t t i n g ,  f a c i n g  toward t h e  f r o n t  o f  t h e  simulated 
vehi c l  e .  

T e s t  Obse rva t i on :  

,. . 
u , ~ ? d z  very low. No c o n t a c t  o f  h e d  ; j l - d  t n r s o  w i t h  v e h i c i s  in ter inr .  

Lower e x t r e m e t i e s  c o n t a c t e d  doo r .  







TEST ii0. --707 

D U M M Y  3-Year - 
SEAT TYPE G.M. Love,-Seat. - 
IIlPACT TYPE Side 

SLED VELOCITY 29.6 - f t /sec 

SLED PULSE 
2 g l s / d i i i s i o n  

Fi 1 tered 
Class G O  

Anterior-Pos t e r i o r  
Hekd Acceleration 
1 g l s / d i v i s i o n  

.Fi 1 t e red  
C;ass 1000 

Superior- I n f e r i o r  
Head Acceleration 
1 g i s / d i v i s i o n  

Filyered 
Class 1000 

Left-Right 
Head Acceleration 
1 g ' s l d i v i s i o n  

F i  1 tered 
Class 1000 

Resultant ilead 
Accelerati  on 
2 g l s / d i v i s i o n  

Fi 1 t e red  
Class 1000 

Severi ty  Index 
10 sec/:!iv 

JLD INC i 



SEAT TYPE G . M .  Love Seat 

0 ~ : ' ;  iY ?-year IllPACT TYPE Side 

SLED VELOCITY 29,6 f t / sec  

SLED PULSE 
2.0 gls/division 
Filtered 
Class 60 

Anteri or-Post-pi or 
Chest Acce1er:tion 
1 ,Q gls/division 
Fi 1 tered 
Class 1000 

Superior- Inferior 
Chest Accelfra t i  o n  
1.0 gls/division 
Fil tsred 
Class 1000 

Left-Ri gilt 
Chest Accclcration 
1.0 gls/division 
Fi 1 tered 
Class 1000 



HSRI SUMPlARY DATA SHEET 

T e s t  Ku~ber:  A-71 2 

T e s t  Da te :  August 30, 1973 

kestrai:;t Descr f  p t i o n s :  G.M.  Love Seat 

Sled V e l o c i t y :  19.3 mph 

Sled G-Lcvel : 16 

Impact Direction: Jear  

Dun;my A t t i t u d e :  S i t t i n g ,  facing toward t h e  f r o n t  of t h e  s i ~ u l a t ~ d  
vehi c'i e. 

Gentle r j i e ,  g loads very low, head w-i 'I s u ~ p o r t e d .  





F I G U R E  A-16 G R A P H C H E K  S E Q U E N C E  CAMERA 

1 
I 
! 

I 



, . - ,  
. > ,  $ - .  SQ'T ; r>i $ , . ' 1 ,  Lnve Sect - --b7 ;-' . . -.. - - -. . - -- - - --A .--- - 

fi!J:.:;,',Y j - y ~ a r  ---.--- -- --.- I 1 '  Pear 

:?'-!.:( ---?":-----A --.. f t i s e c  --- -- -- -.-- 

SLt!) PULSE 
. . 

2 g 1 s / d i v i s i o 7  
r i l + q (  , A  

C i ? j j  69 
; .-..- ..-- 

I 

-- 
7, 

L,- / ------.-.--- ---- - 

-.---. .- I----____ __ 
;it:tcrior'-?cst;,';'sr _ _  _ _ _ _  

. hcLd Acc?lcration , ,? '., \b , -~ '  
2 . 5  gls /c iv i ; i ;n  

F i  lter'ed 
Class lOOd 

. - -. . .- . . , . " .1 -. __- -_ _---------- _ ._ -../ C-- 

. 'v-\-f "-' 
S~oer ior- Infer ior  
;I-- R;ce'iera;icr! ,To. 

. 5  g l s / d i v i  s i o ; ~  
F i  1 rjered 
Class 1030 

F i  1 :?red 
Class 1009 



TEST ;IO. - ... A-71? - . . . . . _C:!,T TV;'[ 
. . 6.b:. ..Love . S e a t  

L .  
! % , : , , p - .  -.,-- 

... -3:j.e-r , , , , , Rear - - - - - - - - - - . - - .- - -. 
5: ::, '.'LL '.,: ', .-f 1 - .. - -- -.2FV.3_--. I ., > t  i, -------A?- - -- .. 







Test iio. ; A -694 
F I G U R E  A-1 8 GRAPHCHEK SEQUENCE CAMERA 



SLED PULSE 
2 g1s/di '~?si13!: 

F'l t ,pre: l  . 
L l & J >  ., 

/ ? n t c r i  g r - ? I ;  : e r i o r  
k23c AC;?; c , . .  i o n  

2 . 5  g ' s f j ; , ; l ; i i ; l >  

F i  1 tered 
Class 1333 

S u p e r i o r - 1 i ; f e r i o r  
b!cijd P,cc t?  i.r?tl o ! ~  

2.5 g ' s / d i ' i i s i c n  
F i l s s r e d  
Class 1 G 3  

left-?,igi~:i 
:{cad , : :~ t . i  cri. t i  oil . 

2 . 5  s l s / d i  v i s i o n  
F i  1 t e r s i  
Class iG03 



- -- A494 
I:>, !!?. -- SEAT T Y ? t  G . M .  Love Seat . . . - . . -  .................. - - 

Run  without back s t rap  
PC::: :'I .- --3-Year ----.----- 

II~P/,CT 7 ‘ ; ~ :  Front 
------ 

SLLD ' J E l . i l l I T Y  f t / ~ . ? c  -- .--- 

SLED PU!.SC 
2.0 g ' s / d : v i s i o n  
Filr;e),?d 
Class GO 

Anterior-Pcjteri  o r  
Chest i',cccl, crat icn 
1,.0 g ' s ic ' iv i i ion  

F i  1 tercd 
Class 1033 

Superior-Inrer ior  
Chest / iccc; : rs~ic-  
1 .0  g ' s /d iv i s icn  
Fil terc:! 
Class 1 2 3  



HSRI SUMI4ARY DATA SHEET 

Test Nu~ber: A-695 

Test Date: August 2 4 ,  1973 

Restraint D s c r i p t ~ o n s :  G.M.  Love Seat w i t h  Acic;l t Lap Eel t i n  l o w s t  pos i t ion  

Sl ed Vel o c i  l y  : 30.0 mph 

Impact rj-i r e c t i o n :  Front 

Dumny Atti t d e :  S i  x t i  ng  , f a c i ~ g  to\:larr.i the  front.  o f  the  simulated 
vehicle  . 

T e s t  O S s e u ~ ~ a t i c , ~ :  

D i s t i n c t  p ~ s s i b i l i t y  of s e a t  back id-ii!,! 2 ct. the point  of connection 

with the top strap.  The seat wsuld then ~ i v b i ,  5ut  of the  adu l t  l a p  be1 t 

and becorxe a f ree  body. 

Otherwise, the  seat  perforillance in t h ;  5 cc~?f ' igurat ion i s  good. 





Test No. ; A - 6 9 6  
F I G U R E  A 9 2 0  GRAPHCHEK SEQUENCE CAMERA 



.-.-C95 TEST 1.10. 

DUF1KY 3-Year 

SLED VELOCITY 44.0 ---- f t  /sec 

SLED PULSE 
2 gts ' /division 
Fi 1 tered 
Class 60 

Anterior-Pos t e r i o r  
Head Acceleration 
5 g l s / d i v i s i o n  
Fi 1  tered 
Class 1000 

Superior-Infer i  o r  
Head Acceleration 
5 g l s / d i v i  sion 
Fi 1 gered 
Class 1000 

SEAT TYPE - G.M. Love Seat 

I i l P A C T  TYPE-Run w i t h  a d ~ l t  l ap  b e l t  
i n  lowest position - Front 

. . .  . . .  

Left-Right 
Head Acceleration . . 

. . . .  . . . .  
5 g l s / d i v i s i o n  ' . . . . . .  . . . . .  . ~ . . 
Fi 1 t e red  .. ~ - .. . .- 

Class 1000 ... _ _  .... .... . .  i .-.. .....- 

I 

Resultant llezd 
Acceleration 
2 g l s / d i v i s i o n  
Fi 1  tered 
Class 1000 

.... ----- 
Severi ty  Index 
40 sec ld iv  / / 



TEST ir'9. A-696 SEAT TYPE 6.M. Love Seat 

D .  :; II;?ALT TYPE - FrontLRun with 
a d u l t  1 a p  be1 t in lowest position 

SltD !!fLCcIT'( A4 f t / s e c  

F i l  teretl 
Ciass 60 

Ankr io r -Pos te r io r  
Cbes t Accel c r s t i  cn 
1.0 g l s / d i v i s i o n  
F i  1 te red  
Class 1000 

Superior-Infer ior  
Chest Acceleration 
1.0 g l s /d iv i s ion  

, Fi l t e red  
Class 1050 

Left-Ri 5lit 
C l l c s t  A c c c l e r ? t i ~ l i  
1.0 g ' s / d i v i s i c n  
F i  1 i?  re^ 
Class 1C03 



HSKI  SUI4;lARY DATA SHEET 

T e s t  tiumber: A-697 

Test Date: August 24 ,  1973 

Restraint 2e s~ r ip t i ons :  Col1 ier-ikyworth Both!; I;ac 

Dumxy : 3-Y ear 

Sl  ed Vel oci t y  : 29.5 mptl 

Impact i.lirrectjcfii: Front 

Dummy Attitude: S i t t i ng ,  facing tcwavd the f ront  o f  the simulated 
vehicle , 

Test Observzti or!: 

Head .e>irL:; 3 i C R  rci ~ i ~ ~ i a l  , chest g 1 . l j i . d ~  n! , ,de~hte ,  good load d i s t r i  b u t i m ,  

Facial in jur ies  possible dtie t.o irripact w i t h  s ~ i f f  face shie ld .  







TEST 110. A-697 - 
DUI4MY 3-Year-- -, 

SLED VELOCITY 43.3 - --. f t  

S L E D  P U ~ S F :  
2 gls /d iv i s ion  
Fi 1 tered 
Class 60 

Anteri or-Pcs t e r i  or  
Head Accelcration 
5 g's, 'divisioii 
Fi 1 tered 
Class 1000 

Superior- In fe r io r  
Head Acceleration 
5 g l s / d i  vi s i  on 
Filgered 
Class 1600 

Left-Right 
tiead Acceleration 
5 g l s /d iv i s ion  
Fi 1 tered 
Class 1000 

Resultant l lead 
Acceleration 
2 gls /d iv i s ion  
FF 1 tered 
Class 1000 

Severity Irldcx 
40 sez!div 

SEAT T Y P E  Coll ier-Keyworth Bobby-Mac 

IllPACT TYPE-, Front 



TEST :;0. A-697 - . -- -- - - - - - -- - . SEAT TYPE Collier-Keyvorth BcS~Y-: ' :~C ----. ....... -- 

S L E D  'YELOCITY  li3 -i:--. 3 f t / m  . .... .--- 

S L E D  PULSE 
2.0 g l s / d i r i s i o n  
Fil tt'red 
Class 6Ci 

Anteriot--Post:-ior 
Ciicst Acccl -?r:.t!on 
1 .0  g l s /d iv i s ion  
F i  1 tered 
Class 1C30 

Superior-Inf2rior 
Chest Acceleration 
1 .0  g1s /d iv i s ion  
F i l  tcrcd 
Class 1300 

Left-Ri $:C: 
Cilcsi Acct. 1cr:tion 
1 . 0  g ' s /d iv i s ion  
Fi 1 teri?d 
Class i t 3 0  



H S R I  SUf4MARY DATA SHEET 

Test Number: A-708 

Test Date: August 28, 1973 

Restraint Descr<;':ions : Coil ier-l(e.yworth Bobby-Mac 

Dummy: 3-year 

Sled Vel oci t y  : 19.9 mph 

Sled G-Level : 16 

Impact Directic,; Side 

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

Test Observation: 

Some (l imited) protectioc ip r i +  jimoact. Head impacted door. 



I FIGURE A-23  SET UP FOR COLLIER-KENTWORTH BOBBY-MAC, SIDE IMPACT 



FIGURE A-24 GRAPHCHEK SEQUENCE CAMtKA 



i ! F : , : !  ,",<[LLE;,/.ilc;i i),',TA 

Coll ier-Keyworth 
TEST l i O .  - A - 7 0 ~ :  SEAT TYPE - Fj&h~-[,lac 

DUI4M Y 3-Year IllPACT TYPE $i& 

SLED V E L O C I T Y  29.2 - ft 

SLED P.ULSE 
2 g t s / d i v i s i o n  

Fi 1 tered 
Class 60 

Anterior-Pos t e r i o r  
He;d Acce:.:rati on 

5 g ' s l a i v i s i o n  
Fi 1 tered 
Class 1000 

Superior- I n f e r i o r  
Head Acceleration 

5 g t s / d i v i s i o n  
Filgered 
Class 1000 

Left-Right 
Head Acceleration , 

5 g ' s l d i v i s i o n  
F i  1 tered 
Class 1000 

Restiltant tiead 
Acceleration 

l o  g l s / d i v i s i o n  
F i  1 tered 
Class 1000 

Severi ty  I n d e x  
do sec/iiiv 











TEST 140. A-714 
Coll ie r -Keywor th  

SEAT TYPE - _Bphey-Mac 

DUMMY 3-Year IllPACT TYPE Rear 

SLED VELOCITY 79.6 f t / i e c  

SLED PULSE . 
2  g l s / d i v i s i o n  
F i  1  t e r e d  
Class 60 

Anter ior-Pos t e r i o r  
Head A c c e l e r a t i o n  
2.5 g l s / d i v i s i o n  
F i  1  t e r e d  
Class 1000 

S ~ . p e r i o r - I n f e r i o r  
Head A c c e l e r a t i o n  
2.5 g l s / d i v i s i o n  
F i  i ge red  
Class 1000 

L e f t - R i g h t  
Head A c c e l e r a t i o n  
2.5 g l s / d i v i s i o n  
F i  1 t e r e d  
Class 1000 

Resu l t an t  Head 
A c c e l e r a t i o n  
1 g l s / d i v i s i o n  
F i  1 tered 
Class 1000 

. . I , /  I-----I- --L ~ : . -~ - -- 
I ,  . -_A_-. I 

I 
bil.JSri INSTRUXENTS Di'JiSiON, GCULD INC 

: -. , , "-,, T- - - c .  - .  . - , i.,, . c 3  151 C 3 A  - ............. . . .  - -- -- - .- - 

S e v e r i t y  Index 
l o  sec /d i v  



r,-.- - - , I ? :  
Coll ier-Keyworth 

_. , . Bobby-P?ac 

, , 
-.,>;$,;; .?,,-- 

.,- , -&;Year  -.-.----- .. I , , Rear 

SLEG Y C  n"- 
L L J L L I  I' 29.6 f t / s ~ c  - 

A17t?rior-Posterior 
1 ; e s t  Acce1crs:ion 
1 . 0  g l s / d i v i s i o n  
F i  1 tered 
Class 1GO0 

S i , - ~ r i o r - I c f e r i o r  
C i  2 ; :  Lccs le r i i ion  
1.0 g l s / l i v i s i o ~ i  
Fil t - rs l  
Ciass 1033 

1 . O  3's/.:i,,!:sj'2!2 
F i l t e r? . '  







Test l o .  : A -698 
F I G U R E  A - 2 8  GRAPHCHEK SEQUENCE CAMERA 



n 609 
TiST li3. x:'". SEAT TYPE - - 1 j ~ d e l  _uL-_ 

1 - & , f + +  I l l P A C T  T Y P E  Frnnt 

SL tD VELOCITf 43.8 f t / s e c  
. . 

SLED PULSE 
2.0 g ! s / d i v i s i o n  
F i  1  t e r e d  
C l a s s  60 

A n t e r i  or-Pos t e r i o r  
Head A c c e l e r a t i o n  
10.0 g l s l d i v i  ; i on  
F i  1  t e r e d  
C l a s s  1000 

S u p e r i o r -  I n f e r i o r  
Head A c c e l e r a t i o n  
10.0 g l s / d i v i s i o n  
F i  1  g e r e d  
C l a s s  1000 

L e f t - R i g h t  
Head A c c e l e r a t i o n  

10.0 g i s / d i v i s i o n  
F i  1  t e r e d  
C l a s s  1000 

R e s u l t a n t  I !ead 
Acce le ra t , i  on 
1 0 . O g l s / d i v i s i o n  

F i  1 t c r e d  
C lass  1000 



. ,...... 
!:.:,, :!?. -- A-698 - -- SEAT i Y ? :  I rv in  t.lodel-1-165 ----- 
D:!: I;;'{ 3-Year --- ---- --- IE:?ACT TYPE Front - 
SLED 'YELCC!T'i 4 3 . 7  f t / s e c  - 

SLiD PULSE 
2.0 g 1 s j d r v ? s i o r i  
F i  1 tcrod 
Class 60 

Einterior-.Pcs:eri~r 
Chcst hcce  lcra'iion 
2.5 gis/division 
F i l t e r e d  
Ciass 1003 

Superior- !nTericr 
, C i ~ e s t  Acceleriitic- 
2.5 gls/division 
Fil iered 
Class 1030 



HSKI  SUT4MAIIY DATA SHEET 

T e s t  !lumber : 

T e s t  Date:  

R e s t r a i n t  D e s c r i p t i o n s :  

Dummy : 

Sled V e l c c i i y ;  

Sled G-Level : 

Impact  D i r e c t 1  27: 

Dunny A t t i t u d e :  

T e s t  C b s e r v a t i c n :  

A-699 

August 27, 1973 

Kan t w e t 7 8 4  

29.0 mph 

21 

F r o n t  . 

S i t t i n g ,  f a c i n g  t o w a r d  t h e  f r o n t  o f  t h e  s i m u l a t e d  
v e h i  cl e. 

Suay motior~s m d ~ r a t e ,  5 1e\lelr Vcr j  low. Overall body r e s t r a i q t  good. 





les t  1\40.: A-bYY 

F I G U R E  A - 3 0  GRAPHCHEK SEQUENCE CAMERA 



S L t D  'JELOCITY . 43_,7 --_--A_- f t  

Sdperlsr- i r i L * f  i o r  
l i ead  : t z c e l ~ r : . t i c r ~  

2 . 5  g ' s , ' 5 ~ ~ , l , ~ : r l l  
F i  lcpred 
Class 10C9 



SCAT TYI'C --._ Kantwe t  _ 784 _ _ _  
I l ; i l P , C T T Y ? E  Front -- _ .. 

SLED PLlLSE 
2.0 g ' s l l i  ; i i i o n  

Fi 1 te;'ej 
Class 60 

Anter ior-Foster icr  
Chest Acceleration 

1.0 y l s / d i v i s i c n  
Fi 1 tered 
Class 1000 

Supcri or- I n f c r i o r  
Chest Accclerat ic-  

1 .(I g ' s /d iu i s io t i  
Fil i c r c d  
Class 1?33 

L e f t - R i g h t  
Ci lest  / ,ccelcrat5o!1 

1 . 0  cjls/div.isio:l 
Fi 1 tercd 
Class 1,230 







l e s t  No.: H - 7 W  
FIGURE A-32 GRAPHCHEK SEQUENCE CAMERA 



TEST 110. ~ - 7 n ~  

DUb1:.lY 3-year 

SEAT T Y i E  - M p t  Model 784 

IIPGCT TYPE Side 

SLEO VELOCITY 30.1 - f t l s e c  

S L E D  PULSE . 
2 gls/division 

F i  1 tered 
Cias; i 3  

Anteri or-Posterior 
l4ei.d ?ccdlerat'on 

5 qls/division 
t , l tered 
Class 1000 

Skl~eri or-Inferior 
dead Acceleration 
5 gls/division 

F i  1 gered 
Class 1000 

L, ft-Right 
'~eac. Acceleration 

gls/division 
i 1 tered 
C l i ? ~  1000 

Resil t a n :  i icad 
Acccl~r l : ic :~  

g 1 s i , 3 ; , , j  ;ion 
Filtered 
Class 1293 



T ? .  

I t-T il'.?. A-709 
--.- . -. -. - SLAT T ' I ' ' ~  lan&et.!{~d.el 784 

DU::;:Y 3-'rear - 1I:PACT TYPE Side 

SLED. VELOCl'TY - 30.1 f t / s e c  -- 

SLED PL'I.SE 
2.0 gls /d iv i s ion  
Fi1l;ert.d 
Class 60 

Ant2rior-Posterior 
Chest Accclct,a:icn 
1.0 g i s /d iv i s ion  
Fi l tered 
Class 1030 

Superior- In fe r ic r  
Chest Acceleration 
1.0 gls /d iv i s ion  
Fil tcrcd 
Class 1030 

Lcft-Ri 5 ; i t  
Clies t Aicrleratioli  

IF .4 yls/ciivijisn 
1 tcl-cd 

Class i C Z O  



Test  Number: 

Test Date: 

Rest ra int  D e s c r i  nii  ons : 

Dumy : 

S1 ed Vel o c i  ~y r 

Sled G-Level : 

Impact Girectic.;: 

Dumiy At t i t ude :  

Test Observation: 

HSRI SUP:MARY DATA SHEET 

A-71 5 

August 30, 1973 

K a n t w e t  Model 784 

Rear 

S i t t i n g ,  facing t o w a h - d  the f r on t  of the simulated 
vehicle. 

. Gentle ride. 





'I'es t 0 : A - 7  15 
FIGURE A - 3 4  GRAPHCHEK SEQUENCE CAMERA 



T E S T  110. _,e-715. 

DLIf~lI~lY 3-Year 

SLED VELOCITY 29.6 ----- f t  

SEAT TYPE - Kantwet blodel 784 

IIIPACT T Y P E  Rear 

SLED PULSE 
2 g 'S/divis ion 

Fi 1 tered 
Class 60 

P,nteri or-Pos t e r i  o r  
Head Accelel-ation 

2.:g1s/di . Ision 
F i l t e red  
Class 1090 

S ~ p e r i  o r - In fe r io r  
Head Acceleration 

2 .5g ' s /d iv i s ion  
Filgered 
Class 1000 

Left-Right 
tiead Acceleration 

2.5g1s/divis ion ' 

F i  1 tered 
Class 1000 

7 
1, 

Resultant liead 
Accelerati  on 

1 g l s / d i v i s i o n  
Fi 1 t e red  
Class 1OOO 

Severity Index 
4 sec td iv  



TEST !I?. A-715 - - - - -. - - -- - -. . .- .. - -- - -. . SEAT TY?E Kantwero&l-7_844. 

Dll;:, :Y 2-yex- - --- I t:?I\CT TYPE Rear 

SLED Y E L O ' C I T Y  29:6 i t / s e c  

SLED Pl lLSK 
2.0 g t s / d i v i s i o n  
F i l  t c r e d  
Class G9 

Anteri or-Postc-in. 
Chest Acce1er:t"on 
1.0 g i s / d i v i s i o n  
F i 1  tercd 
Class 1003 

Superior-Inferior 
Ches t  i ~ c c l  e r a t i m  

, 1 ,O g ' s / i ) i v i s i o i ~  
F i  1 tered 
Class 10;10 

Left-Ki ?:it 
Clies'i /~ .ccclerat i  2n 
1.0 gts/divis iol1 
F i  lter,:t! 
Class 1530 



HSRI SL!i.l:,?ARY DATA SHEET 

Test Nu~ber: A-701 

Test Date: August 2 7 ,  1973 

Restraint Descriptions: Kantwet Kodel 275 I n ~ m s e a t  Harness 

Sl ed Vel o c i  t y  : 30.2 mph 

Impact 9i  rectio'n: Front 

Dumiry k t t i  tude: S i t t ing ,  facing t0war.d the front of t h e  simulated 
vehicle . 

Test ObservatSoq: 

Head ircursion very low. G ;?vels very lo;!. Belts dist;".,".- , L ~ ~ ~  ' - - - '  : U O ~ I  

well. Possible overflexion of the neck. 





T e s t  140.: A - I U I  

F I G U R E  A-36 GRAPHCHEK SEQUENCE CAMERA 



" ,- , LL;>T T'iPE -~cpf-=t. ;.;ode1 275 
Infanseat harness 

i::?\iT TYPE Front 

SLED VELOCITY - 64.3  -- f t / s e c  

SLED PULSE , 

2 g ' s ld i lds ion  
Fi 1 tered 
Cia:: CO 

Anterior-Posterior 
Hezd !,cceleration 

2 . 5  j l s /d iv i s ion  
F i  1 tcred 
Clare, 1000 

Superior- In fe r io r  
l ipad Acceleration 

2 . 5  gls /d iv i s ion  
Fi lgered 
Class 1000 

Left-Right 
Head Acceleration 

2 . 5  l l s / d i v i s i o n  
Fi 1 tered 
Class 1000 

Resultant llead 
Acceler2tion 

? " I - ' : .  ,.-: - 9 3 ,  a < .  , J  >:il 
F j l - 2  L ~ f ' . , i  

. I . . .  
L t > > >  . ..* 



TPTr,,-,f" :!,!-,I Infanseat Earness 
Front ---.--.---- 

S4~perior-Inieri  or 
~ i , ? s t  A C C C : ? ~ ~ L ~ Z ~  
1.0 * g ' s / d i v i s i o n  
Fi l te red  
C ?  : ,I,SS lL23 



t1SRI SUf :;'AP,Y GAT,\ SHEET 

T e s t  NuniScr: A-71 1 

Test Date :  August 30, 1973 

Restrairit 3c.sci.1;l.ions: Kantkist Model 275 Infanseat l-tarness 

Durr,ny: 3-Year 

Sl cd Vel o c i  t y :  2 0 - 0  mph 

S1 ed G-Level : '1 6 

1mp;ct D i  rectiori; Side 

Dummy Atti t u b e :  S i t t ing  , facing toward front  of simulated 
v e h i c l e .  

T e s t  Observation: 

Restraint sys t c ~  2 1  cced dur;! cccs$dcl.at l  y before head and shoul dcrs 

contacted door. ; 1 eve1 s aloderate. Graph-check fa i  1 ed; no s t i  11 photos. 





-,-.- I -.. . , , ;> i . 
\;,"{ 3-Year ----- ---- 

SLED VELOCITY 29.3 - f t  

:,::!',T 7 ,  ?: ;~>.-,;,$ s t  ;,\a&=] i 7 . j  - --.-- -.--- 
It?ial!seat  Harnejs 

i : :?f ,CT TY?: S i d e  --- ------ 

SLED PULSE 
2 g ' s l d i ' i i s i o n  

F i l  t e r c d  
Class  60 

Anter ior -Pos  t e r i o r  
tiead F, ,ccc?eration 

5 g l s / d i v i s i o n  
Fi 1  t e r e d  
Class  1900 

Siipcrisl.- :i;fir' 3:. 

Head Acce le ra t ion  
5 c ~ ' s / d i r i ; i o n  

Fi 1  gercd 
Class  1000 

Le f t -R igh t  
tiead Accel e r a t i  or1 

5 g ' s / d i v i s i o n  
Fi 1  t e r e d  
Class  1090 

Pasul  t s t t  Ilcsd 
A c c c l s r ~ t i c ~ i  
4 g's, '<dj>:isjon 

ii l t e e d  
Class  1CZ3 



/,r~te,-jr,:.-; cr  :: + I ( ) . .  

C k s t  !;,cct.?c, . i j r : :  
1.0 plsli;vi;~cn 
F I  ltet.,. (: 
Class 1:103 

S ~ ? ~ ~ j ~ y - j ~ , ~ ~ i ~ ~ y r  

Ch2st I!( : . l e r x - i cn  
1 .0 s ' < / ' i i  '!i:,:;,;, 
F i l  t c r d  
Class 1:?0 







Test iio. : A-702 
F I G U R E  A-  39 GRAPHCHEK SEQUENCE CAMERA 



SLED PULSE . . . .  . . 

2 gls /d iv i s ion  
Fi 1 tered 
Class :? A----.- 

Anteri or-Pcs t e r i o r  
Lead ;c:eleration 

2.5 ~ ~ ' s / d i v i s i o n  
F i l t e l e d  
Clas: 1000 

S u p e r i o r -  In fe r io r  
t!ead Acceleration 

1 .5  g's:division 
:i :szrecl 
Class 1000 

Left-Ri ght 
Head Acceleration 

2 . 5  gis /d iv i s ion  
Fi 1 tercd 
Class 1000 

Resultant !:>ad 
Acceleration .. 'ii /jsj,;!l 

- a - .  - 1  ; --.,.- , . 2 ,. . . . . . 
. , 



-. - ? .- , - 
- .  . .  , P,-702 

. - - - - - -. CE,'!T T'.'~: s ; , ~ r ~ - i L r ~ , ~ : ~  !:;<?I 5!?! 

::: i : , ? r c  
-2: . -  - -  ,, . ,,,T TY;,E Front ,- 

S L E t  l'LL-'>;i-l.,/ 443 ft:sc: - ~ . . - - - - - - - - -  



HSRI SU:SP:ARY DATA SHEET 





F I G U R E  A - 4 1  GRAPHCHEK SEQUENCE CAMERA 



TEST 1.10. n-710 

DUMMY . 3-Year - 
SLED VELOCITY 29.2 - ft 

SLED PULSE 
2 g l s / d i v i s i o n  

F i  1  t e r e d  
Class 50 

Ante r i  o r . .Pos te r i o r  
Head A . c e l e r a t i o n  
lo , ' ? / d i v i s i o n  

F i l  t g r e d  
Class 1O'JO 

S u p e r ' d r - I n f e r i o r  
Head A c c e l e r a t i o n  

l o  g l s / d i  v i  s i  on 
Fi1gt:r .d 
Class l r O O  

L e f t - p , g h t  
Ht:! t '$ -ce lera t i  on 
lo 4 s l d i v i s i o n  

F i  1 terec'  
Class 1O)O 

Resu l t an t  Head 
Acce le laat i  on 
10 g l s / d i v i s i o n  

F i l t e r e d  
Class 1 O C O  

SEAT TYPE qe,,,, H~~~~~ 

~ o d e l  6401 
IilPACT TYPE $ide 



TEST iir~. A-710 - - SEAT TYPi Sears Harness Model 6401 - -- - 
i 3 - J c a r  -- I l l P A C T  TYPE Side 

SLED VELOC;TY 29.2 f t l s e c  -- 

SLED PULSE 
2.0 g ' s ld iv i s ion  
Fil tercd 
Class G O  

Anterior-Postc-iop 
Chest Acce1:r;t;cn 
2 . 5  gls /d iv i s ion  
F i l t e red  
Class 1000 

Superior-Infer ior  
Chest Acceleration 
2.5 g l s /d iv i s ion  
Fi l tered 
Class 1003 

Left-Riglit 
Ciies t kcceler: t i c ?  
2.5 g ' s /d iu i s icn  
Fi 1 terecl 
Class 103Q 



t{SP,T S U ' r : ' , : ? 3 R Y  DJ,TA SHEET 

I ----: k,. 'J 
L- .. , . .. '- ;r..d ~ h o l  e bsdy excl-rrsion: , Cj.'.. ,.; s'i i d  o f f  ads? t sr?a t, ~ L ~ P E C X L C ;  





F I G U R E  A - 4 3  GRAPHCHEK SEQUENCE CAMERA 





V A T  Seai-5 i i~ry,?ss  '<; :.::: '. ':, - ' 3  - 1  - ----- ---- - -.. 
v!itii car ,  sed t  "el c 

UI!;.:;.;~ 3-Year ---- - - 1; IP tZCT TYPL Front -- - 
SLED VELOCITY 44.3  - f t / s e c  

SLED PULSE 
2 g t s / d i v i s i o n  

F i  1 tered 
C?? i s  53 

Anterior-Pos t e r i o r  
Lead Acceleration 

2 .5  g l s / d i v i s i o n  
F i  1 tered 
Class 1000 

Super ior - Infe r io r  
tiead Acceleration 

2 . 5  g ' s /d iv i s io t )  
F i  1 gered 
Class 1003 

Left-Ri gilt 
iiead Acceleration 

2.5 g t s / d i v i s i o n  
Fi 1 ter?d 
C1:rss 1000 

?cst i? tant  ticad 
Aice le ra t i  on 
lo c ' s / a i , , i s i c n  

Fi 1 tt.reii 
Class 10C9 



7 F  A-703 
,=S' 113. - - - - - - - - - -  SEAT TYPE Sears Harness Model 6401 

. - 
with car s e a t  b e l t  

DL : ' f ; i  --3?yesr. - II:?ACT TYPE Front --_-- 
SLtO 'JEL.OCI'r:' 44.3- . f t / s e c  - 

SI-ED PULSC 
2 . 0  g's jdi i l is ion 

F i l t e red  
C l a s ~  60 

Anterior-2c;tc-ior 
Ch?s t Accelet.:i!icn 
2.5 g1s /u iv i s ion  

Fi l tered 
Class 1030 

Superior-Infer ior  
Chest Pcccleration 
2 . 5  g l s / d i v i s i c n  

'il tercd 
Class lCOO 

L e f t - R i  $.,t 
Chest i , c c e ' c r a t i - n  
2.5 g ' s / d i v i s i c n  

F i  1 tercd 
Class lCCO 


