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EVALUATION OF CHILD RESTRAINT DEVICES
PART I. INTRODUCTION

On April 1, 1971, the United States'bepartment of TranSportation'adopted
a static load-bearing requirement (U.S.—Government Standard No. 571.213) for
child seats. It)requires'that a child seat be able to sustain a transverse
static load of 1000 pounds applied to a dummy torso at an angle between 5° .
and 15° above the horizontal, with a maximum torso deflection of 12 inches.

Recént investigafion indicates that a static def]éctioh test is an in-_‘
adequate measure of the safety of a restraint system (D. H. Robbins; et al. f
(1)). This new evidence indicates that dynamic loading patterﬁs are sub-
stantially different from the static load specified in Standard No. 571.213.

The Highway Safety Research Instjtute‘at The University of Michigan pro-
posgd and carried out a nationwide mérket survey followed by rigorous dynamic
testing and eQaIuation of 18 different Child kestfaint devices. The devices
tested were selected from the large number of devices available in such a way
as to test the widest possible vériety'of restraint device deéigns, and.to :

test those which showed promise in earlier dynamic tests.




PART II. STATE OF THE ART AND MARKET SURVEY

The most general discussion of the proteétidﬁ'of children in an automo-‘
bile crash can be found in a study by Siege], ét al. (2),ih Whiqh they dis-
cuss the frequency of Qarious types of injuries;’and‘child anthrbpometry as
f% re]atés‘to'seéting design. Based on a survey of‘acdident cases, they rec--
ommend fheiuse of lap bé]ts for children ovér ﬁhree to four years of age.

The excellent presentations of Burdi, et al. (3) and King (4) on child
safe}y restraints are more anthropologically and medically oriented than that
of Siegel. D. H. Robbins, et al., Burdi, and King, place great importance on
head motions, particularly the snapping which can occur becauselof the lack
of strength in children's neck muscles. They also warn agginst any head con-
tact with the interjor of a vehicle. They believe using an adult lap belt
is dangerous because a child's iliac crést is not sufficiently deve]opedvto
act as a belt anchor location. Caution is advised in applying restraint loads

to the chest due to its highly compressible nafure and due to the vulnerabil-
.ity of the internal organs to nonpenetrating injuries. Finally, distribution
'6f restraint loads over widewareag 6f‘the bddy is recommended asﬁah impoftant |
design cfiterion. o

Other studies by Aldman (5) suggest rear-facing chi]dren's‘geats, while
Van Kirk (6) suggests a restraint net to obtain a‘genf1e ride. Papers by |
Head and Grenier (7), Feles (8), and Appoldt (9) all discuss the perfaormance
of child seats. |

Robbins and his co-workers found that, in additionvto the above criteria,
- the devices should: (1) possess structural integrity, (2) avoid dyhamic in-

“teraction with the adult seat, and (3) attach seéure]y to the vehicle.



A féfai] market survey\wag conducted to determine what restraint devices
for infant; and children were available. Fifteenfmanufactdférs and distribu-
tors of child restraint devices were contacted by telephone to determine which
of their devices had the largest sales, and which they wbyld recommend as tﬁefr.
best. The dgvices tested and studied were qvaiiab]e between February 14, 1972 '
and Februdr& 25, 1972, and all met Government Standérd No. 517.213. |

Wifﬁythis jnformation, 18 test devices were selected on the basis of
consumer popularity. More than one model from a manufacturer was tested when
one ‘of the child seats was found to differ substantig]ly in design from the
rest of that manufacturerS line. Descriptions and comments on the test de-

vices are shown in Table I.
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PART III. TEST PROGRAM

" The basic objective of the test program is to obtain an experimenfally- '

determined. estimate of the protection potentié] offered to the child by the

18 devices to be tested in the study. _
In order to achieve this, it was necessary to:
1. Develop a performance criterion for evaluating the various devices.
2. Select an occupant for use in the test program.
3. Construct a test environment,.inc]udfng an adult seat capable of
being oriented so that impacts from various directions could be studied.

4. Select instrumentation and data-handling procedures to determine -

“forces and motions experienced by the occupant in the test in order to pro-

_ vide data for performance evaluations.

5. Select a test matrix.-

. 6. Conduct the test program and gather data.

PERFORMANCE CRITERION

The purpose of- this research is to provide an objective meashre of. the
protection from serious injury afforded a child occupant by these restraint
systems.

Accordingly, we have developed a formula to express quantitatively the

_ 1ike1ihood of injury to an occupant and the severity of any injury: We sﬁa]]
" refer to this factor as Total Injury Index (TII). A high TII indicates that

the restraint system affords limited protection from injury; conversely, a

Tow TII indicates a safer restraint system (i.e.,.one in which injury is less

likely, and the injuries are less serijous).



Head Excursion Factor (HEF)

Injury to the vehicle occupants ih a crash can arise from three basic

causes. first, and probably most critical, is the possibility of the child
“being throWn on impﬁct~against the dashboard, windshield, door pi11aﬁs, or
windows, etc. ;

Since the head is the region most suscepfible to this kind of injury,
fhe best measure of danger is head excﬁrsion. Head excursion is the maximum
displacement 6f the head from its initial (pre-impact) position fn the direé-
tion of the impact. This measurement was made frqm high-speed film records
of the tests. The HEF's were computed according to tﬁe formulae; |

_For front impacfs: | o \ |

HEF = (E_._ - 19 inches)?

max
~ where:
Emax is the Maximum Head Excurs1on. |
If'Emax - 19 inches is greater than, or equal to, five inches, the dummy's
head has left the safety zone and the restraint system has failed the test
and is given an HEF of 25,
For side impacts:

HEF = (E

- 3 2
nax 12 inches)?

If Emax - 12 inches is greater than, or equal to, two inches, the seat has
~\_féﬂed and is given an HEF of 4. (See Figure 1)

Acceleration Factor (AF)

The second factor which can cause injury to occupants of a restraint sys-
tem in a crash is excessively high acceleration. "The areas of the body most

— susceptible to serious injury due to acceleration are the head and the.chest.
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The Acceleration Factors (AF) are computed by app]icafion of the following
formulae:

For front impacts: _

. A A

AF = b 4 e G
. 21G's 21 G's
For side impacts: R |
' ' - Ay + Ac
15G's ~ 15G's

AF
where: |
A, is the resultant head acceleration
Ac is the resu]fant chest acceIerétion
Twenty-one G's and 15 G's are the nominal sled pu];e peaks for front and side
or rear imﬁaéts, réspéctively. If the hegd accelerations (Ah) excéed the hax-
imum survivable accelerations according to the Maximum Strain Criterion for
| triangular pulses (Stalnaker, et al., 10, 11), the restraint system has failed
the test, and is given the cut-off score of 7.2 for forward and 6.4 for side
impéct; | | |

The maximum survivable acce]erations for adult humans according to the

- MSC are:
(Ah)max = 92 G's (for anterior-posterior (A-P) head acceleration)
(Ah)max = 54 G's (for left-right (L-R) head acceleration)

The maximum allowable chest acceleration (Ac) used by the U.S. Government
—in Standard No. 208 is 60 G's (for both A—P and L-R accelerations).
.. Load Distribution Factor (LDF) |

The third cause of injury to a child in a restraint system is stress to
vital organs during impact due to improper 1oad'd{stribution. The location

of the restraining (load bearing) surfaces is especially critical in children

because some skeletal regions are not fully developed, and ossification is



not complete. In particu]ar, the iliac crest has not deve]oped and therefore
doesn’t provide as good a load bearing structure for a child as for an adult.
Therefore, the lap belt has a strong tendency to ride-up off the pelvis and
into the abdominal region, which is very dangerous.

In order to compute the Load Distkibution Factor (LDF), we first divide
the seats into two groups, according to whether or not the adult ]ap belt
bears upon the Chi]d.

Grop 1

If the adult lap belt bears upon the child's midsection, then the total
transverse dynamic load must be borne at the child's midsection. (See Figure
2) Therefbre; thé Toad on the child fs the sﬁh 6f the 16ads on the adult seat
belts. |
Fo +F

Ae -

LDF = ( ) x LF

where:
LF = Load Factor (See Group 2)

Fr = Maximum force on right adult lap belt

Fy

Ae

Group 2

Maximum force on left adult lap belt

Effective load bearing area (See 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 df‘the formula:
D, x A ' )
LDF = (25— x LF
e

where: |
Dw = Weight of the dummy (31 pounds for all except the GM Infant Carrier,
for which the weight of the dummy is 15 pounds)

Ae = Effective area of the restraint system, i.e., the lToad bearing area



FIGURE 2. LAP BELT LOADS UPON CHILD.




FIGURE 3. LAP BELT DOES NOT LOAD UPON CHILD.
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FIGURE 4. LOAD FACTOR.
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For those seats which used the adu]tf]ap belt arbund'the child, Ae
is the area of the lap be]tfthat bears on the child.
For those devices which did not collapse, and in which_the adult
_'1ap be]t.did-not bear upon the child, Ae is simply the area of the
restraining surfaces bearing on the child.
For those devices in which the seaf back collapsed, and in which
the adult Tlap belt did not bear upon the child, Ae was determined
to be one-half the total area of all the restraining sfraps. |
A = Maximum height of sled acceleration pulse. " | |
LF = Load Factor (See Figure 4). The LF is a weighting function to ac;
éohnt for fhe different 16ad.bearing capébi]ities of:different aréas
of the body. A restraint systém bearing upon the whole torso is
good, and its LF is 1. A system béaring upon the thorax and/or
pelvis receives an LF of 2; A system bearing upon the abdomen is
poor and its LF is 3. |
If the restraining belts bear upon areas where there is no suitable skeletal
structure to bear éhe load,vpenétration occurs and damage to internal organs
may result.. Consequently, those regions best able to bear Toads without in-
jury have Tow load factors. | |

For both groups, if the LDF exceeds that of the case below, then it is

_-‘Egg§idered to have failed the test.

Failure (for forward impacts):
Minimum restraining belt area = 15 in?
| Restraining belt bears on the most susceptible region (abdomen), LF=3

[31 1bs x 21 'G's

] x 3 = 130

Maximum LDF =

14



Failure (for side impacts): |
Minimum resfraining belt area = 12 in2 _
| Restraining belt bears on the most suscebtib]e rggion (side of abdomen),
LF=3 |

1
Maximum LDF = [3] ]bsTé }ﬁza 31 x 3 = 116.3

The Total Injur& Index is made up of these'three parts, weighted in ordér to
make their magﬁitudes comparable. It is very important,'however, to note that
a seat must perform reasonably well according to all three indices in order

to be considered safe. For example, a seat with good load distribution factors
and acceleration factors (i.e., Tow values), but which allows the child's

head to gb through the windshield, is clearly not safe. | ,

Each of the three performance factors (LDF, HEF, AF) is weighted sovthat
their respective cut-off cases each contributed 33 1/3 points. Therefore, a:
seat which fails all three measures of séfety receives a score of 100.
~ SELECTION OF OCCUPANT |
The 3-year-;ige Sierra Engineering anthropometric dummy was used.for a]j
‘tests, except the G.M. Infant Carrier test. The Sierra 3-year s 38 inches
”high and weighs 37.5 pounds. The weights of the various body components are
distributed nearly correctly, thus'gfving a fair duplicatioh of'body k{nematics;
(See Figure 5) | ) N

In order to teét the G.M. Infant Carrier, a do]T with the approximate
dimensions of an average three-month-old baby was disassembled. ‘ The two -legs,

torso, two arms, and head were Weighted with 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 it weighed 15 pounds. This technique has

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

15



SIERRA 3-YEAR ANTHROPOMETRIC DUMMY

FIGURE 5.

16



G SR R

WEIGHTED DOLL

FIGURE 6.
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SELECTION OF TEST ENVIRONMENT

g }Ihe test configurations consistee of a Ford bench seat mounted on a test
rig which exectly duplicated the seat mounting, lap belt attachment points,
" and floor'and toe Board locations in a full-size 1971 Ford vehicle. 'The en-
tire assembly was capable of being rotated as a unit and thus the geometry of
the simulated vehicle remains constant for feont, side, and rear impacts.
éELEbTION OF INSTRUMENTATION AND DATA-HANDLING PROCEDURES

The 3-yeer dummy was instrumented with triaxial acce1eromefer packs in’

the Head and in the chest. The individual acce]erometers were Setra Mode]
Number 111. A Statham stra1n -gage acce]erometer was used to sense s]ed de-
celeration. Belt loads were recorded using Lebow seat belt force transducers
if an adult lap belt was used with the chi1d seat. Timing signals and impact
velocity were also recorded using a Honeywel] 1612 Tight-beam oscillograph.

- High-speed motion pictures were.also taken for each test. A Photosonics
16-mm camera was located directly to the side‘of the impact area, and another
directly overhead. The filming rate used was 1000 frames per second. These
motion pictures weee suppleﬁented by slides taken before and after each test.
Also, a Grabh-chek sequence camera was used in the test program to provide an
instantaneous evaluation of the test as a sequence of eight frames ona3xbh

in. Po]aro1d sheet.

__TEST MATRIX

The test matrix for this program was designed to include forward impact,

side impact, and rear impact. Each of the restraint devices was mounted on

the bench seat in accordance with the manufacturer's instructions (Table II),

Vsecur1ng the dummy in the device with the appropr1ate emergency restraints.
A]l of the test devices were tested in the frontal impact direction at 30 mph

and 21 G's. The devices which performed satisfactorily were then retested,

18
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. TABLE IL SUMMARY OF MANUFACTURER SPECIFICATIONS

[74]
f~ WY, ] bnh\o w
o o - =2 ] £ = . (=] Y4
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o3 o - Ry=i g e 3 .mw.ﬂ_ L So b T
= — O | — = <C e I o= o =
[= X&) - O SO L0 A . —cr
/ P s S S8 12w 2 Pl e -t =hds b
= = T~ Y- £8 18 SL|F8S 3 |y %5 =
E |O oo o~ v | B B | > e n | o= s —
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Slez| £2 |2t |82|52 |22 |85, |258 |52 |032| 7
Manufacturer’s 2|55 88 |25 |25 |sza |8 le2t |t |2k |25E] 5 |
Name and Model No. 3|22 By |22 |22 245|854 nod o5 |858 |8535]3 Restrictions on Use
ord Tot Guard 518 {1-5 <48*
535
536
541
Peterson Model 63 519 26-40.5| 17-37 1 ¢ A
Peterson Model 61 520 56-40.51 17=37 1V e T A DA I D |
Tippan Safety Seat 521 s <42 14-44 11 1.7 | 7 {1
Trolee Model 590 522 79.5-48 | 18-50 Y i o i o j
Trimble Model 8/5 523 . <40 15-50 Y Y 7 fIn front seat, use 1n Center of seat only,
) in rear seat, can 'be used anywhere.
Kantwet Model 872 524 25-43 | 15-45 4 ~—7—17 [Belt must attach 4 inches aft of child seat back.
Jamy Model 5500 525 2715 v~ 1 1 {7 1 1 7 1 71 - T _ o
Jamy Model 5405 526 <42 15-50 vV A —7 A e — . — ,
Teddy Tot Model 6200 527 <35 15-35 v Y A ~7TFor seats with head restraint height >22 inches.
Teddy 1ot Model 6600 548 <40 15-42 v Y v 7 1Belt must attach 4 inches aft of child seat back.
Firestone Protecta-lot | b29 <33 15-28 % % v v ChiTd's head must be below top of the seat.
: . Clearance of 17.9 inches between top of lap seat
) back and Protecta-Tot. 7T e
’ < i . Belt must attach 4 inches aft of ¢ 11d seat bac
Century Model 4845 530 43 - 15-45 Y 4 4 4 Y Cannot be used in cars with shoulder belt per-
Bunny Bear Model 61 531 24-40 | 15-40 Y Y/ v 4 manently attachéd to the lap belt.
Sears Harness (omall) | 532 >50 Y B _
537 or
540 40-70 v . .
Kk
General Motors Infant | 533 <20 v : Tnfant faces rearward. .
Carrier . 534 .
- 538
539 v .
543 . : - .
v EA . , : . . . . . S . .
Thayer Bobby Mac 546 <40 7-35 v ) "4 v Kuto seat belt must have pbelt loop Tength above
, ' : . : the auto seat cushion of at least 40" so it can
loop around and secure Bobby Mac. :
when used for youngsters 530" in height, it must
be used on auto seat where seat back height or
combined seat back and head restraint is at
) . . 11east 22" above cushion.
Thild's standing height should be <48 Inches and his sitting height should be 19-25 inches. i

**Two sizes of Sears harnesses are available; small for children less than 50 pounds and large for children weighing 40-75 pounds.



with.new restraints where necessary, in the rear directioﬁ.at 20 mph and 15 |
G's. Those devices which performed sat1sfactor11y in the rear impact were
then‘retested for s1de 1mpact performance, at 20 mph and ]5 G's. Any device
- which performed sat1sfactor11y in all three modes was then retested in the
frent, rear, and side impact modes for repeatability. |
DATA GATHERED IN TEST PROGRAM |
The data from all tests are summar1zed in Tab1e III. AN acce]eration

and force data are given as peak values. "The head and chest accelerations |
are given as "A-P" referring to the anterior-posterior direction, "S-I" to
the superioriinferior direction, and "L-R" to the 1eft-right direction. |

" The complete set of data gathetedhin'this study is included as Appendik
A to this report. '
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PART IV. QUALITATIVE EVALUATION

A'qualitative:evaluation of the restraint systems was made on the basis
of all available data (quantitative data, film record, lab notes, etc.). The
results are given below (Table IV). | |
EXCELLENT

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

overall. It's biggest drawback is that it can be used on]y for infants of
less than 20 pounds. This is the only seat which passed all the safety cri-
teria for'front, side; and rear impacté. R

GOOD

Ford Tot Guard - The Tot Guard's performance was excellent in front and rear

collisions, but poor in side collisions. This seat was the easiest to use by
far, with no straps to tighten and no buckles to buckle. For a child heavier
than 20 pounds, this is the best seat.

Séars Harness (Small) - Sold by Sears as the freedom harness, this device lets

the child sit, stand and lie down. Its dynamic performance was excellent.
:Its biggest handicap is fhat it may take up to one hour to insti]] and could
require five minutes to put the harness on every time it's used, This.device
failed the side impact test because.of excessive head excursion.

BORDERL INE

Klippan - The quantitative dafa indicates that this is a superior seat; how-
ever, the anthropometric dumhy suffered severe distortion of thé Tumbar ver-
. tebrae. This device wpu]d be greatly improved by adding a crotch strap to
inhibit fhe harness from sliding up into the abdominal region,’which would,
in turn, reduce distortion of the occupant.

Thayer Bobby-Mac - Failed only head excursion.
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NOT ACCEPTABLE | |
The seats below have all definitely failed the test.
Strolee Model 590 - Dummy's head hit the dash hard.

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

pacted the dash very hard; o

Jamz 5500 - Séat base Broke. Dummy's head struck dash hard. This seat would
be éreatly improved with use of the adult shou]def harness to support the seat
back. | e |

Kanfwet Model 872 - Shoulder belt slipped down around upper abdomen. Dummy

bent badly at mid-thoracic.
A1l bf‘the seats below use the édu]t 1ab bé]t around ‘the child's abdomen.

Adult Lap Belt 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 sﬁine region. This seat collapsed on impact. )
Jamy 5405 - Lap belt goes around the child. ‘Severe spinal distortion and ab- .
“dominal penetration. The seat col]apséd and folded up, wedging the dummy out

of the seat.

Teddy Tot 6200 - Lap belt goes around thé child. Severe distortion of spine
in lumbar sacral region. Abdominal pénetration evident. The seat shéﬁtered,

with the upper part of the seat breaking completely off.

Firestone Protecta Tot - Adult lap belt bears on the child. This seat holds |

" the lap belt up off the pelvis, resulting in severe penetration of abdomen

and severe lumbar-sacral distortion.
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Century.Car Seat - Lap belt bears bn child. This seat is véry flimsy, it
totally cq]lapsed on impact. Back of chi]d seat hit dummyis head, speeding
it up as it 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 belt bears on chi1d.f The seat belt pulled the

'dummy'svéaCrum.through the rear of the seat. Folded the dummy over and jammed
his_back. This seat has good structural strength, but needs to have a different
" belt arrangement, one without the adult beit around the child.

Table V is a recommended ordering of the child restraint systems according

to their overall Safety.
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TABLE V.  THE QUANTITATIVE RESULTS OF THE CHILD RESTRAINT SYSTEMS TESTED

EXCELLENT . General Motors Infant Carrier

| cood o Ford Tot Guard

" Sears Child Harness’

BORDERLINE . Klippan Safety Seat

Thayer Bobby-Mac

NOT ACCEPTABLE Strolee Model 590
Trimble Model 875
Jamy .5500

Kantwet Model 872
Adu]t Lap Belt Only
Peterson Model 63
Petersoh Model 61
‘Jamy 5405

Teddy Tot 6200
Firestone Protecta Tot
Century Car Seat
Teddy Tot 6600
‘Bunny Bear Model 61
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APPENDIX A



Test Number:

‘Test Date:

Restraint Description:

Dummy::li‘

Sled Veidéfty:‘
STed G-Level:

" Impact Direction:

Dummy Attitude:

Test Obéérvation:

* HSRI SUMMARY DATA SHEET

A-533
February 23, 1972

General Motors Infant Carrier

~ 3-Year

30 mph
21
Front

Sitting, facing toward the rear of the simulated
vehicle. : » . o

The dol1 received a very gentle ride. The rebound caused the Carrier

to rotate around the adult seat belt forming a protective shield over the

doll. The Carrier cracked on each side where the belt crossed through the

- Carrier.
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FIGURE A-1. GRAPHCHEK SEQUENCE CAMERA




A-3
SUMMARY DATA HEAD ACCELERATIONS

: kT'est Number A 533 '

Test Type GM INFANT CJHQQIE&

Dummy 6 MONTHS - DoLl.

FRONT ~ 30 MPH

Sled Velocityhle2 ft/sec

Sied Pulse

5 -g's/division

Filtered R

Class 60 e

-| }¢12.5.msec

Anterior-Posterior

oo

Head Acceleration
50.0 9's/division
Filtered

Class 1000

Superior-Inferior
Head Acceleration

50.0 g's/division

Filtered
’ Class 1000

«Left-Right
Head Acceleration

50.0 g's/division

Filtered
Class 1000

Resultant Head

Acceleration
g's/division

- Filtered

Class 1000

Severity Index
200 sec/div.

| NOTE:

+——-

The 15 1b. dol1 used for the General Motors
Infant Carrier was not instrumented with
acce]erometers, therefore no acce]eratwn
data is g1ven for the doll.




A-4

'HSRI SUMMARY DATA SHEET

Test Number: A#534
Test Date: February 23, 1972

Restraint Description: General Motors Infant Carrier

Dummy;»" i R 3-Year
. Sled Vélocity:l 30 mph
Sled G-Level: 21
Impact Direction: Front )
Dummy Attitude:}' Sitting, facing toward the rear of the simulated
. _ vehicle.: : : e ..

Test Observation:
~ 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 put on the sled to

1imit the forward motion of the Carrier.






. : A-6
. SUMMARY DATA HEAD ACCELERATIONS . .
" Test Number AS‘SC) Test Type GM INFANT CARRIER,
Dummy & MONTHS — Dol FRONT — S0 MPH
Sled Velocity4y.2 ft/sec

‘Sled Pulse

5 g's/division
Filtered

Class 60

Anterior-Posterior
?533 Acceleration

g's/division
Filtered
Class 1000
Superior-Inferior NOTE: The 15 1b. doll used for the General Motors
Head Acceleration SR Infant Carrier was not instrumented with
12.5 g's/division . accelerometers, therefore no acceleration
Filtered : data is given for the doll.

Class 1000

Left-Right A .

Head Acceleration

12.5 g's/division o z - _
Filtered : - : o .
Class 1000 e s ’

Resultant Head
Acceleration

5 g's/division
Filtered
Class 1000

Severity Index
- 20 sec/div,




A-7

HSRI SUMMARY DATA SHEET

Test Numbér: A-538
Test Date: ‘ February 25, 1972

Restraint Description: General Motors Infant Carrier

Dummy:i;  PR 3-Year
' S1ed~Vé]6City:. 20 mph
Sled G-Level: 15
impéct Direction: Back _
Dummy Attitude: Sitting, facing toward the rear of the simulated

vehicle.: :

Test Observation:
The do11 received a fairly gentle ride. There was a tendency for the

dol11 to submarine4under the adult seat belt.




A-8

FIGURE A-3. GRAPHCHEK SEQUENCE CAMERA
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SUMMARY DATA HEAD ACCELERATIONS

v“-.Test quber A 53§

Dummy__ Dol L - 6MTHS RBACk, — 20MPH

A-9

 Test Type GM INFANT CARRIER

Sled Velocity29.16ft/sec

-

Sled Pulse
g's/division
Filtered

. Class 60

Anterior-Posterior
Head Acceleration

N 12.59's/division

Filtered
C}ass 1000

. Superior-Inferior

Head Acceleration
12.5 g's/division
Filtered

Class 1000

" Left-Right

Head Acceleration
12.5 g's/division
Filtered

Class 1000

Resultant Head

" Acceleration

10 g's/division
Filtered
Class 1000

Severity Index

50 g2-5 sec/div.

L3

A\
PA !
| \
{ \
1 N\
] N - .
T T TN N
o fw1l2.5mseC : ,

 emm————
PASRSNE——— :

NOTE: . The 15 1b. do11 used for the General Motors -
*. Infant Carrier was not instrumented with
accelerometers, therefore no acceleration

~data is given for the doll. ’



A-10

HSRI SUMMARY DATA SHEET

Test Number: A-539
 Test Date: ~ February 25, 1972

Restraint Description:  General Motors Infant Carrier

Dummy: | _ . 3=Year

Sled Ve]ocity: . 20 mph

Sled G-Level: 15

Impact Direction: | Back

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

Test Observation:

The do11 received a fairly gentle ride. There was a tendency for the

dol11 to submarine under the adult seat belt.



A-11
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GRAPHCHEK SEQUENCE CAMERA

FIGURE A-4.




[ P

DR

A-12

. SUMMARY DATA HEAD ACCELERATIONS
Test Type G M INFANT CAQQIE&

Test Number A 5?5)

Dummy & MONTHS = Doll

Sled Veloci ty29.28ft/sec

Sled Pulse:
2 .g's/division
Filtered

R Class 60

~ Anterior-Posterior

Head Acceleration
12.5¢ s/d1v1s1on

,‘. Filtered
" Class 1000

- Superior-Inferior
* Head Acceleration

12.5 g's/division
Filtered
Class 1000

Left-Right
Head Acceleration

12.5 g's/division
“Filtered .

Class 1000

Resultant. Head
Acce]erat1on

10 g s/d1v1s1on

Filtered
C]ass 1000

Severijt Indéx
100 91'¥

sec/div.,

BALK, = 220 MPH

e SmmmmEny

S E TR

1 AR

f;‘JV’.  - PN =

T e v :
-—'l I—‘-'IZSmsec .

| NQTE: The 15 1b. dol1 used for the General Mators

Infant Carrier was not instrumented with
accelerometers, therefore no acce]eratmn

data is: g1ven for the doll.




Test Numbeér:

Test Date:

Restraint Description:

Dummy: -

Sted Velocity:
Sled G-Level:

" Impact Direction:

Dummy Attitude:

Test Observation:

A-13

HSRI SUMMARY DATA SHEET

A-543 |
February 28, 1972

General Motors Infant Carrier

3-Year
20 mph
15
Side

Sitting, facing toward the rear of the simulated
vehicle.: , ) : . .

The dol1 received a fairly gentle ride. No damage was observed to the

doll or Carrier.



A-14

. 4‘..‘..._...5. o EW’ i

Test lo.: A-543

I st e e e T

FIGURE A-5. GRAPHCHEK SEQUENCE CAMERA



A-15
~ SUMMARY DATA HEAD ACCELERATIONS

© Test tumber_A 543 Test Type GM_INFANT uam;a. i
pummy DOLL — 6Monn+s SIDE - 20 MPH
Sled Velocity28.u1 ft/sec -  ;

. T
‘ :“,i;FS'Ied Pu'lse ' BRI - ‘ i
-2 g's/division ; \
' Filtered . — 3
o Class 60 : 1 \
. ‘ N
—~—| f=—t2.5 msec

,' .; Anterior-Posterior

-+ Head Acceleration _ o : e
- 12.59's/division " D el By S s

. Filtered e B
7+ Class 1000 . A ' R R U e
! i
. Rt : : ;'3 ‘ :
Superfor-Inferfor “NOTE; . The 15 1b. do11 used for the General Motors
Head Acceleration . Infant Carrier was not instrumented with -
_ 12.5¢'s/division ; : acce]erometers, therefore no acce]eratmn
e ~ data is given for the do]1.

- Left-Right TR e P

Head Acceleration R o ‘ :
- 12.5g's/division R SRR G o
Filtered : . N » . :
Class 1000 - .
N 1
* Resultant Head
" Acceleration
- 10 g's/division
Filtered ¢
Class 1000
Al
 severit 5y Index :
50 92 sec/dw.



A-16

HSRI SUMMARY DATA SHEET

‘Test Number: A58
Test Date:. February 29, 1972

Restraint Description: General Motors Infant Carrier

Dummy : 3-Year

Sled Ve]ocity:  \ 20 mph

Sled G-Level: 15

Impact D}rection: " Side

Dummy At;itude: , Siﬁ?i?g, facing toward the rear of the simulated
: vehicle. : -

Test Observation:

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

doll or Carrier.




A-17

W
11

-




‘ : A-18

, : SUIMMARY DATA HEAD ACCELERATIONS N o

- Test tuaber_A Shi Test Type O-M. INFANT CARRIBR.
“Dummy  DOLL - EMONTHS SIDE — 2 0 MPH

Sled Velocity28-87ft/sec

"~ Sled Pulse

2 g's/division
Filtered
Class 60

iy
—

\

E -
"""* }'-1‘2.5 msec

Pt

Anterior-Posterior

Head Acceleration

12.5g's/division )
Filtered- . , e
Class 1000 o T -

i
- PR H

o NOTE: The 15 Tb. doli used for the General Motars
ﬁ:ﬁﬁ’;ﬁ:;{:ﬁ:i}g; Infant Carriér was not instrumented with
12.59's/division - accelerometers, therefore no acceleration
Filtered _ , data is given for the doll. i
Class 1000 L S .

- Left-Right ‘ .
Head Acceleration . : . ;
12.5¢9"'s/division IR o P
Filtered : » C S
Class 1000 _ a - L

Resultant Head N S
Acceleration o o .

20 g's/division

Filtered o v .
Class 1000 o o S

Severity Index
200 g2.5 sec/div.



- Test Number:

Test Date:

Restraint Description:

Dummy:

Sled Velocity:
Sled G-Level:
Impact Direction:

Dummy Attitude:

Test Observation:

A-19

HSRI SUMMARY DATA SHEET

A-518
February 18, 1972
Ford Tot Guard

3-Year
30 mph
21

Front

Sitting, facing toward the front of the simulated
vehicle. . o L 1

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 Toadings were high.
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A-
SUMMARY DATA HEAD ACCELERATIONg] .

Test Number ﬁ ol &  Test Type_Ford_ToT Gavep
 Dumny_3_YEARS oud - _FRONT — 30.0 wmph
Sled Velocity44-0ft/sec !

Sled Pulse

5 g's/division
Filtered

Class 60

Anterior-Posterior e \\,. -/ R S S
Head Acceleration - e A :
12.5 g's/division T S R O E \}r e

Filtered
* Class 1000

e - R D e e

Superior-Inferior N O S
Head Acceleration S BT O
©12.5 g's/division R B
Filtered T
Class 1000 S O R R N S M S T

‘ BRUSH iINSTRUMENTS DIVISICN, GOULD INC.

PRINTED IN U.S A.

T T

. CLEVELAND, OHIO
e o A B R

“eLeft-Right
Head Acceleration
12,5 g's/division -
Filtered ]
Class 1000

Resultant Head
Acceleration

10 g's/division
Filtered

.~ Class 1000

_ - S S S 8 O B
Severity Index I I O S LY :
200 g2-° sec/div. 50O N // b

i L3 i
: Lo i Lo




e oo L R AR I L i St
ime . peen -

R TR R A2

L# ‘
- Le
- SUMMARY DATA CHEST ACCELERATIONS _ :
Test Number A 518 . Test Type FoRd- ToT_ Gaved
Dummy 3 vEeAdRe 6LD FRONT - 36 mpn
Sled Velocity 4h-@ ft/sec . ‘
Sled Pulse
.-§ g's/division .
Filtered -
Class 60

Anterior-Posterior -
Chest Acceleration
12.5 g's/division
Filtered:

Class 600 °

. e

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

Left-Right
-Chest Acceleration
12.5 g's/division

- Filtered .
~Class 600 T
! i
‘ 1o S ,
Resultant Chest O O (O ot e e
Acceleration _ RTINS i A e 3 _
10 g's/division I R O R
Filtered e T }xf\ ”;.i T
.Class 600 . S8 R N T R S T .
. - “a. M I //‘ \ . ? ;
[ : . ‘V\"\: il {



Test Number:

Test Date:

Restraint Description:

Dummy:

Sled Velocity:
Sled G-Level:
Impact Direction:

Durmy Attitude:

Test Observation:

A-23

HSRI SUMMARY DATA SHEET

A-535
February 23, 1972
Ford Tot Guard

~ 3-Year

30 mph
21
Front

Sitting, facing toward the front of the simulated
vehicle. . . S : :

The motions experienced by the dummy weré minimal. The padding on the

facé and chest shield was pushed offiby the impact. Approximately 90° of

whiplash was experienced by the dummy on rebeund due to the removal of the

head rest. The head and chest G loadings were high.
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GRAPHCHEK SEQUENCE CAMERA
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FIGURE A
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A-25
SUMMARY DATA HEAD ACCELERATIONS

Test Number__ A- 535

Dummy B YEARS oLD

Test Type Ford _Tot_GAURD

FRONT ~—~ IO MbH

Sled Velocity44-1ft/sec

Sled.Pu1se
5 g's/division
Filtered

Class 60

" "Anterior-Posterior -

Head Acceleration
12.5 g*s/division
Filtered

Class 1000

- Superior-Inferior

Head Acceleration
12.5 g's/division
Filtered

Class 1000

“oLeft-Right

Head Acceleration
“12.5 g*s/division
Filtered

Class 1000

Resultant Head
Acceleration

10 g's/division
Filtered

Class 1000

Severi t! Index
200 g2*° sec/div.

o E ) FOTR CERE) IS Rt PO
BRUSH INSTRUMENTS DIVISION, GOULE
N

CLEVELAND, OHIO

PRINTED IN U.S A

0 R S S




A-26

SUMMARY DATA CHEST ACCELERATIONS

Test Number /1535

Dummy 3 YEARSoLD

Test Type FOR) TDT GAU&L

FRONT -

Sled Velocity 4 4.1 ft/sec -

Sled Pulse
5 g's/division

© . Biltered .

61§ss 60.

. Anterior-Posterior

Chest Acceleration
12.5 g's/division
Filtered:

. CIass 600

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

Left-Right

Chest Acceleration
12.5 g's/division
Filtered

Class 600

| Resultant Chest V

Acceleration
10 g's/division

- Filtered
.Class 600

30 MpeH

.5 msec

Pt
d




" Test Number:

Test Date:

Restraint Description:

Dummy:

Sled Velocity:
Sled G-Leve]:i
Impact Direction:

Dummy Attitude:

Test Observation:

A-27

HSRI SUMMARY DATA SHEET

A-536
February 24, 1972
Ford Tot Guard

3-Year
20 mph
15
Back

Sitting, facing toward the front of the simulated
vehicle. . S . ,

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

ever the face and chest shield pivoted upward and slapped the dummy's face.
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A-29
SUMMARY DATA HEAD ACCELERATIONS

Test Number A-S536 Test Type_ FORD TOT GAURD L
Dunny B YEAQS OLD ~ BACK — 20 e N

Sled Velocity29.9ft/sec

UL SIS [t )
i B

Sled Pulse

2 g's/division
Filtered

Class 60

~ Anterior-Posterior
Head Acceleration
" 12.5¢'s/division
. Filtered
Class 1000

Superior-Inferior
Head Acceleration
12.5 g's/division
Filtered

Class 1000

«Left-Right
_ Head Acceleration
- 2.5 g's/division
Filtered |
Class 1000

Resultant Head -
Acceleration

5 g's/division
Filtered : - T
Class 1000 e/ :

N DS SRR JSEEE S N N

Severity‘Index.
20 g2-5  sec/div.




N = |}

SUMMARY DATA CHEST ACCELERATIONS

Test Number ASS@ Test Type FORD TDT GAURD
Dummy B YEARS OLD RACY, -~ 20 tbH

- Sled Velocity 25.9 ft/sec

Sled Pulse ,
.2 g's/division
Filtered ‘

Class 60

. - Anterior-Posterior
Chest Acceleration
12.5 g's/division
" Filtered
Class 600

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

Class 600

Left-Right

Chest Acceleration
- 12.5-9's/division NI I e ~
. Filtered S N A A T
Class 600 S T R DR

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




Test Number:

Test Date:.

Restraint Description:

Dummy:

S]ed Velocity:
Sled G-Level:
Impact Direction:

Dummy Attitude:

- Test Observation:

A-31

HSRI SUMMARY DATA SHEET

A-541
February 28, 1972
Ford Tot Guard

~ 3-Year

20 mph
15
Side

Sitting, facing toward the front of the simulated
vehicle. = - . S :

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

at the side of the Tot Guard. AContact with the vehicle interior side struc-

~ ture is likely. The dummy's arm hit the side bf his head giving a right-left

acceleration spike.
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A-33
SUMMARY DATA HEAD ACCELERATIONS

Test Number A SY|  Test Type FordD ToT GAURD
Dummy B YEARS oL D - SIDE -~ 20 MW’ :

- Sled:Velocity 2928¢t/sec

S i 2 O O 0 o

Sled Pulse
g's/division
Filtered
. Class 60

‘Anterior-Posterior
Head Acceleration
k ~ . -¥2,5¢'s/division
« . Filtered
- Class 1000 -

-

Superior-Inferior
Head Acceleration
_12.5 gts/division -
Filtered
. Class 1000

“eleft-Right
Head Acceleration
12.5 g's/division
, Filtered
~ Class 1000

Resultant Head .
* Acceleration

10 g's/division
- Filtered .

Class 1000

O e o
. Severity Index S 5 G O ot S
150 g25 sec/div. T T T T -
- FES BT RS R IR IR T T / .
Y .




A3

SUMMARY DATA CHEST ACCELERATIOHS

~  Test Nur;ﬂ)er A 54‘

Dunmy 3 YEAR oLD

Test Type FORD ToT GALRD

. Sled Velocity 2g9.26 ft/sec

1

Sled Pulse

2 g's/division
Filtered

Class 60 °

Anterior-Posterior

Chest Acceleration ‘.,‘

12.5 g's/division
Filtered
Class 600

L.

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

" Left-Right
Chest Acceleration
12.5 ¢ s/d1vxs1on
Filtered
Class 600

Resultant Chest

Acceleration

5 g's/division
Filtered

Class 600

SIDE - 20 MPH

e b}
ST e T
- :.‘f A AN
5856 A AR VR
EI S
I T | B
1!‘1‘ Ll 1 I \ i K
5 A N T
—i N it

>:-;;;n }--12.5 msgg

L b .
::_51 : r }
f—
!

\



Test Number:

Test Date:

Restraint Description:

Dumm_y:."«::'__‘»'""~
Sled Velocity:
Sled G-Level:
Impact Direction:

Dummy Attitude:"

Test Observation:

HSRI SUMMARY DATA SHEET

A-532
February 23, 1972

Sears Harness (Small)-

3-Year

30 mph

21

Front

Sitting, facing toward the front of the simulated

vehicle.. )

The dummy motion was mihimal. No damage was observed to the restraint

system. Head accelerations were high. "The rebound due to the elastic

energy, was observed to be very large.
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A-37
SUMMARY DATA HEAD ACCELERATIONS

Test Number_4 - 532 Test Type SEARY HARNESS
Dummy ¥ YEARS obd FRONT -~ =0 MPH

Sled Velocity 43 3ft/sec

I
Sled Pulse e
5 g's/division A
Filtered T
Class 60 - AR
: N

. T T T
PRSI T O I R A

4

H i 3.
| ! N B

‘Anterior-Posterior
Head Acceleration

12.5 g's/division

Filtered

Class 1000

Superior-Inferior
Head Acceleration
12.5 9's/division
Filtered

Class 1000

".Left-Right B B B e e e Bt

Head Acceleration O O P R RS
12.5 g's/division S R A R N
Filtered
Class 1000

Resultant Head T T / ,.j\ P e
~ Acceleration N N /*“\\ T
10 g's/division RN N Y B | T
Fjltered o /. TG
Class 1000 Co ]

- Severity Index S T e
200 g%.> sec/div. .




IS IR TR O L. 1T

SUMMARY DATA CHEST ACCELERATIONS

Test Type SEARS HARNE S8
FRONT — 30 MAH

| : T;'!;t Number ASBQ-

Dummy 3 vEaes OLD

A-38

. Sled Velocity 4.5 ft/sec

. Sled Pulse

g's/division
{1tered
Class 60

Anterior-Posterior
Chest Acceleration
12.5 g's/division

Filtered

Class 600

. Superior-Inferior

Chest Acceleration
12.5 g's/division
Filtered
Class 600

e

Left-Right

" Chest Acceleration

12.5.9's/division

" Filtered

Class 600

Resultant Chest
Acceleration

10 g's/division
Filtered

Class 600




Test Number:

Test Date:

Restraint Description:

Dummy:e_vw
Sled Véibtity:‘
Sled G-Level:
Impact Direction:

Dummy Attitude:

Test Obéervation'

A-39

HSRI SUMMARY DATA SHEET

A-537
February 24, 1972

Sears Harness (Small)‘

3-Year
20 mph
15
Back

Sitting, facing toward the front of the s1mu1ated.
vehicle. :

Dummy s head struck a support used to reinforce the adult seat belt.

Aside from this, no gross loadings of motions were observed
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) !

pummy D YEARL OLD

| SUMMARY DATA HERD ACCELERATIANSH!
“Test Number A - 8§37

Sled Velocity29-Ulft/sec

Sled Pulse

2 g's/d
Filtered
Class 60

Anterior-Posterior
Head Acceleration
25 g's/division

Filtered '
Class 100

Superior-Inferior
- Head Acceleration
g's/division

] N Filtered
: Class 100

«Left-Righ

_ Head Acceleration
25 g's/division

ivision

0

0

t

Filtered -

Class 100

Resultant
Accelerat

20 g's/division

Filtered
Class 100

Severit
700 g2.8

0

Head -
ion”

0

Index
sec/div.

* Test Type SEARS HARNESS

-

RACK - 2D MPH

i . N EE
I RE >
oy N i
P A : R
o I T
T VA e
N PND i !
j X ::'.\\ B i .
* % 12.5 msec

BRUSH INSTRUM

CLEVELAND, ¢

ot
i ! B ERRE s S
. i -1 i
= ' T
! i S i
i : ! :
i - 7
: : : :
[‘J JRES SUN DN S ; - ol
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A2

SUMMARY DATA CHEST ACCELERATIONS

~ Test Number A _S__ 5-7 Test Type S EARS HARNESS
Dummy 2 YeEARS 0L BACK. — 20 MPH
- Sled Velocity29.42.5t/sec : : :

Sled Pulse

g's/division
~Filtered .

- Class 60

Anterior-Posterior
Chest Acceleration
12.5 g's/division.
Filtered

Class 600

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

Class 600

Left-Right R SRR
Chest Acceleration FAREIENN CSSCIEIEEE TS O T RIS B
12.5 g's/division- T I ERER S
"~ Filtered
Class 600

Resultant Chest
Acceleration ;
10 g's/division N S -.«il \\
Filtered R Ry / : L e T T e e o

Class 600 . B S SR A 'i-/\\- ¥ TR




A-43

HSRI SUMMARY DATA SHEET

Test Number: A-540
. Test Date:  February 28, 1972

Restraint Description:  Sears Harness (Small)

~Dummy: | - 3-Year

Sled Veiocity; - 20 mph

Sled G-Level: 15

Impact Direction: | Side o

Dummy Attitude: Siﬁgi?g, facing toward the front of the_simu1ated
. o chicle. . i B

Test Observation: |
The dummy received a very gentle ride. The excursion was such that the
likelihood of contact with the car side structure is great. Head and chest

accelerations were low.
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S |

Cm . , SUMMARY DATA HEAD ACCELERATIONS

Test Numiuer A=540 _-lest Iype SEARS HARNESS ™

Dummy B YEARS"O-D . _SIDE - 2:0MPpH
Sled Velocity3.!7 ft/sec

Sled Pulse
) g's/division
=% Filtered '
.Class 60

Anterior-Posterior

Head Acceleration

- . 12.5 g's/division
Y . Filtered’ .
) Class 1000

“Superior-Inferior
Head Acceleration
' : - 12.5 g's/division
! . Filtered
.. Class 1000

..

«Left-Right

Head Acceleration
12.5 g's/division
Filtered =~ -
Class 1000

: N R
T ] ‘
Resultant Head -

Acceleration - 5~}r¢~‘i§ﬁ-~j b ,§>,f\§ e s
10 9's/division A A M VANV
Filtered . T NG

Class 1000 ) R P T R e~

I I 0 I B A S
! T .
) FRLMERN I

Severity Index ﬂ_y. 7.1}1 i {iifg ;4:%_;_;
50 g2-5° sec/div. — —- :




e E

A-46

SUMMARY DATA CHEST ACCELERATIONS

Test ﬁumber AS D

Dummy & YEARS oLD

Test Type S € ARS "4"1“"‘3

Sled Velocity2.9.19 ft/sec

Sled Pulse

2  g's/division
Filtered. .
Class 60°

; -Antériof—Pcsterior
- Chest Acce]eratwon

12,5 g's/division
Filtered

. Class 600

Superior-Inferior

Chest Acceleration
12.5 g's/division
Filtered

Class 600

Left-Right
Chest Acceleratiun
12.5 g's/division

- Filtered

Class 600

- Resultant Chest

Acceleration
g's/division

Filtered

Class GQO

SIbDE -~ 20 pMPH

e
=T T T T i R
AR !
3 1 i i : B 1
: R :
i i i ;
R
:
i

=TT
'fl ¥

HIP
oo

—~

12,5 msec

3
3
L L




Test Number:

Test Date:

Restraint Description:

| Dummy.:tf_’jf;»~

Sled Veiéé%ty:A
STed G-Level:

" Impact Direction:

Dummy Attitude:

Test Obéérvation:

A-47

HSRI SUMMARY DATA SHEET

A-521
February 21, 1972
Klippan Safety Seat

3-Year
30 mph
21

Front

Sitting, facing toward the front of the simulated
vehicle. " : : o »

The dummy motion was minimal. The fiberglass shell was fractured on

each side where the adult seat belt crosses the child seat. The dummy ap-

peared to submarine under the child harness and contacted the adult seat

- belt causing the back of the dummy to be jammed. Head and chest accelera-

~tion were Tow.
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&-49-
SUMMARY DATA HEAD ACCELERATIONS

Test Number A 521
Dummy 3 YEZARS OLD

Test Type IKLIPPAN

vFiLch — 3Ap MPY

Sled Velocity Lu-0bft/sec

Sled Pulse
g's/division

Filtered

Class 60

Anterior-Posterior .

‘lsag Acceleration
. g's/div‘ision

~ Filtered

Class 1000

Superior-Inferior
Head Acceleration

12.5 g's/division

Filtered
Class 1000

- oLeft-Right

Head Acceleration

12.5 g's/division .

Filtered
Class 1000

Resultant Head

- Acceleration

10 g's/division
Filtered '
Class 1_000

Severity Index

100 62,5 sec/div.
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TéSthumber:

Test Date:

Restraint Descriptionf

Dummy:

Sled Velocity:
Sled G-Level:
Impact Direction:

Dummy Attitude:

Test Observation:

A-51

HSRI SUMMARY DATA SHEET

A-546
29 February 1972

Thayer Bobby-Mac

3-Year
30 mph
21

Front

S1tt1ng, facing toward the front of the 51mu1ated
vehicle. ~ . :

The motions exper1enced by the dummy were minimal. The seat failed

where the adult 1ap belt is secured a110w1ng the dummy to go into the adult

belt very hard. Head accelerations were high.
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A-53

* SUMMARY DATA HEAD ACCELERATIONS

Anterior-Posterior

?Eag Acceleration
9 g's/division

Filtered

Class 1000

Superior-Inferior
Head Acceleration
12.5 g's/division
Filtered ’

- Class 1000

oLeft-Right

Head Acceleration
12.5 g's/division
Filtered

- . Class 1000

Resultant Head

- Acceleration

10 g's/division
Filtered
Class 1000

Severity Index
10992' sec/div.

Test Number_/4- 546 Test Type THAYERS BO 88Y ™MAC
Dunmy B NEARS oL FRONT — =0 MPH
- Sled Velocity 4Y-3ft/sec
T =
" Sled Pulse —
g's/division ; :
Filtered
Class 60

N
R i
R R
BN IRELP A0 N RO W A O
AL e~
B P
e
IRV AN
. {. - |
L :, AT
T EY I
i o e
il . ! :
74 N

e
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SUMMARY DATA CHEST ACCELERATIONS . RIS

. Test NumberA Sdb Test Type THAYERY Zoray mAc
“Dummy 3 YEARS oLD FRONT — =p MPH -
4y . % ft/sec . i ‘

Sled Velocit

“Sled Pulse

‘5 g's/division
- Filtered

Class 60

Anterior-Posterior
" Chest Acceleration .

12.5 g's/division :
" Filtered .

‘Class 600 -

Superior-Inferior
- Chest Acceleration

12.5 g's/division

Filtered

Class 600

Left-Right PR S R 1 N e R R L I I
~ Chest Acceleration . i o RNV AR PSR S
12.5 g's/division SUPLEEEN OIS TP N T 0 LS T L
- Filtered
Class 600

——

Resultant Chest T j
—_— Acceleration :
i . g's/division -
Filtered - ;

Class 600 . e e s




- Test Number:

Test Date:

Restraint Description:

Dummy :

Sled Ve]ocity:'
Sled é-Leve]:'
Impact Direction:

Dummy Attitude:

Test Observation:

A-55

HSRI SUMMARY DATA SHEET

A-522
February 21, 1972
Strolee Model 590

3-Year
30 mph
21

Front

Sitting, facing toward the front of the simulated
vehicle. R .

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

tact the simulated dash board. The seat bent and then held the dummy in a

bent over position so that the harness buckle was buried in the abdomen, and

could not be unbuckled. The head and chest G loads were high.
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57
SUMMARY DATA HEAD ACCELERATﬁ)N?

Test Number  A4- $22  Test Type STROLEE MOJEL 90
Dummy B YEARS OL)D FRONT -~ 3o mom '

~ Sled Velocity432Sft/sec

" Sled Pulse
5 g's/division
Filtered
" Class 60

‘Anterior-Posterior
Head Acceleration

12.5 g*s/division

Filtered :
Class 1000

. Superior-Inferior
- Head Acceleration
12.5 g's/division
Filtered ’
Class 1000

oLeft-Right

Head Acceleration
12.5 g's/division
Filtered
. Class 1000

Resultant Head
Acceleration

10 g¢'s/division
Filtered ‘
Class 1000

: Severigy-lndex
200 g2-5 sec/div.

e e
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A-58

SUMMARY DATA CHEST ACCELERATIONS

Test tumber A 522 Test Type STROLEE MosEL S90
Dummy T YEARS OLD FRONT = 30 ™MAH : .

Sled Velocity43.2S ft/sec

Sled Pulse

g's/division fﬂjivc'ff' - %: f%j :‘v;

?i]tered<
Class 60

Anterior-Posterior

Chest Acceleration - . 57T

12.5 g's/division :
" -Filtered .

‘Class GOQ-

" Superior-Inferior
- Chest Acceleration
12.5 g's/division

Filtered
Class 600

Left-Right

Chest Acceleration 'f;ﬁt ;:iji - 3 ? AR
© 12,5 g's/division S NI R RO O I I

Filtered
Class 600

Resultant Chest

Acceleration

10 g's/division
"~ Filtered

.Class 600

43.25 |

B *‘VV
R
B
!
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Test Number:

_Test Date:

Restraint Description:

Dummy :

Sled Velocity:
Sled G-Level:
Impact Direction:

Dummy Attitude:

Test Observation:

A-59

HSRI SUMMARY DATA SHEET

A-523
February 21, 1972
Trimble Model 875

. 3-Year

30 mph

21

Front

Semi-reclining, facing toward the front of the
simulated vehicle. . -

The seat structure co]1apsed a]low1ng the dummy to move forward and con-

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

forward out of the seat causing the Tap and torso belt on the dummy to be

pulled very tight. The head and chest accelerations were low.
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A-61

SUMMARY DATA HEAD ACCELERATIONS

‘Test Number A- 823
Dummy_3 YEARS oL)

Test Type TRIMBLE MDIEL 8?&'

FRONT —

30 _MPH

Sled Velocity43.S4ft/sec

.S'led' Pulse
5 g's/division
Filtered

- Class 60

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

Superior-Inferior
Head Acceleration
12.5 9's/division
Filtered

Class 1000

«Left-Right
Head Acceleration
12.5 g's/division

- Filtered

Class 1000

Resultant Hedd

- Acceleration

10 gs/dwiswn
Filtered
Class 1000

Severit! JIndex -
200 g2*> sec/div.

T




e g O R 0 1204

~ Sled Velocity 43.54 ft/sec

= -Sled Pulse
-5 g's/division -

~ Chest Acceleration

- Filtered
"~ Class 600

- Filtered

‘5 g's/division

R WS

SUMMARY DATA CHEST ACCELERATIONS

Test Number ASQ—% ' Test Type TRIMBLE ModEL 878
Dummy B YEARS oL) FRONT — 30 ™MPH

Filtered -
Class 60

Anterior-Posterior

12.5 g's/division
Filtered .
Class 600

Superior-Inferior:
Chest Acceleration
12.5 g's/division

Left-Right
Chest Acceleration
12.5 9's/division

Class 600

Resultant Chest. ' BER NSRS T30 15 §‘:é 5 - —'f”
Acceleration — W A s :

Filtered
Class 600




A-63

HSRI SUMMARY DATA SHEET

Test ‘Number: A-525
Test Date: . February 22, 1972
Restraint Description:  Jamy Mode1>5500

Dummy: ‘  3-Year

éled Velocity: .~ 30 mph

Sled G-Level: 21

Impact Direction: * Front ‘

Dummy Attitude: Siﬁ§i?g, facing toward the front of the simulated
. o ehicle. . - - : o

~ Test Observation:

The seat back bent forward allowing the dummy to move forward and contact
the simulated dash board. The dummy's back was bent so much that the back
1inks jammed. The base of the seat broke. - The lap belt was pulled very tight

around the dummy's mid-section. Head accelerations were high.
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‘A-65
SUMMARY DATA HEAD ACCELERATIONS
~ Test Number_A- §25 Test Type JAMY MbppEL SSoo

Dummy 3 YEARS OLD FRONT - 30 MPH

Sled Velocity43.3 ft/sec

Sled Pulse

5 g's/division
Filtered
.Class 60

Anterior-Posterior
Head Acceleration
- 25.0 g's/division
Filtered
. Class 1000

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

Class 1000

sLeft-Right
" Head Acceleration
25.0 g's/division .
Filtered
Class 1000

Resultant Head
Accelerat1on ‘
20 g s/d1v151on
Filtered

‘Class 1000

' Severigy Index
. sec/div.




A-66

SUMMARY bATA CHEST ACCELERATIONS .
Test Number ASQS Test Type JAMY . MobEL SSoo

Dummy 3 YEARS oy FOONT  _~ 30 mMPH

- Sled Velocity4z,3 _ ft/sec

Sled Pulse ' R A U N LS

. g's/division e B e

iltered -

“Class 60

N o

;'-{ ;;~;12.5 msec

" Anterior-Posterior AR kI S A D S )

" Chest Acceleration ok R

12,5 g's/division

. Filtered

Class 600 .

Superior-Inferior

Chest Acceleration

" 12.5 g's/division
Filtered

“Class 600

Left-Right O S R

Chest Acceleration R S1 N A E EI R e AR

12.5 g's/division -
Filtered

Class 600

e . _ T : 3

. -
iy . i Lo i 1 b2 : - : I P i i L

Resultant Chest - ; ; f'. i ] b

Acceleration

- 5. g's/division
- . Filtered

Class §00




" Test Number:

Test Date;

Restraint Description:

Dummy:

Sled Velocity:
Sled G-Leve]:i
Impact Direction:

Dummy Attitude:

Test Observation:

A-67

HSRI SUMMARY DATA SHEET

A-524
February 23, 1972
Kantwet Model 872

3-Year
30 mph
21

Front

Reclining, facing toward the front of the simulated
vehicle. o PR .

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

on the car seat. The dummy moved forward far enough to contact the simulated

dash board. The torso belt slipped down and off the dummy's chest.allowing

the dummy to bend over the adult lap belt. The adult belt loads were. very

-high, as was the head acceleration.

NOTE: The tape record of this test was lost. The data used fn evaluation
and computation was obtained from the oscillograph record.
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FIGURE A-19. GRAPHCHEK SEQUENCE CAMERA




. Test Number:

Test Date:

»Restraint'Description:

Dummy

Sled Velocity:
Sled G-Level:
Impact Directfon:

Dummy Attitude:

Test Observation:

A-69 | | 2

HSRI SUMMARY DATA SHEET

A-549
March 2, 1972
Seat Belt Only

3-Year
30 mph
21
Front

Sitting, facing toward the front of the Simu]ated
vehicle. A o

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

loadings were very high. The dummy's head hit the sled floor.
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FIGURE A-20. GRAPHCHEK SEQUENCE CAMERA




. 25.0 g's/division

SUMMARY DATA HEAD ACQELERATIWRS
Test Type ADULT XSEAT RELT

Test Number A- 549
putmy B YEARS OLD

RA=71

ERONT — 30 mPH

- Sled Velocity &k-olft/sec

- Sled Pulse

5 g's/division
Filtered .

 Class 60

"Anterior-Posterior -
Head Acceleration

Filtered
~01a§s 1000

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

Class 1000

e

oLeft-Right
Head Acceleration
25.0 g's/division
Filtered :
Class 1000

Resultant Head
Acceleration

20 g's/division
Filtered

Class 1000

Severity Inde£
0 g2.5 sec/div.
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| vemewemmem— s v

Filtered AT
Class 60 . R FIpUs

* Chest Acce]erah on .

- Filtered

" Class 600

A-72

- e ———— — - B [P —

. AUMMARA DATA CHEST ACCELERATIONS - . B
Test Number

Test Type ADULT SEAT RELT
Dummy 3 YEARS oLD ERONT —~ p MPH -
Sled Velocity 4u-orft/sec '

Sled Pulse . e
" g's/division S O S N

—' l4-12;5'ms_ec

Anterior-Posterior

12.5 g's/division

Class 600

Superior-Inferior
Chest Acceleration
12.5 g sld1v1s1on
Filtered

Class 600

Left-Right

Chest Acceleration
12.5 g's/division . T W eV
Filtered T T
Class 600 RS

1 I o 5 i i
i i i ! i s )
T ' : :

: i :

i T IR

Resultant Chest » T ]I\ N
Acceleration T NA N T T
5 g's/division T i
Filtered S Y ULV W




. Test Number:

Test Date:

Restraint.Description:

Dummy :

Sled Velocity:
Sled G-Level:
Impact Directibn:

Dummy Attitude:

Test Observation:

A-73

HSRI SUMMARY DATA SHEET

A-519
February 18, 1972
Peterson Model 63

3-Year
30 mph
21
Front

Sitting, facing toward the front of the simulated
vehicle. . s L

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

tact the simulated dash board. The dummy then carried thhough the dash and |

struck the floor pan. The adult belt loads on the dummy were very high. Head

and chest accelerations were very high.
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. SUMMARY DATA HEAD acceLeraT1fiE 2

" Test Humber A- 519 Test Type PE TERSON MODEL €3
Dummy Z YEAR OLD FRONT — IO mpH

~ Sled Velocity43Sft/sec

Sled Pulse N A O A S R O O
5 g's/division T 1

Filtered
- . Class 60

Anterior-Posterior
Head Acceleration
25.0 g's/division
Filtered

Clas._s 1000

i
Superior-Inferior .
Head Acceleration N
25.0 g's/division a
Filtered ;

Class 1000

Slonp oo pap o E e b e e s e
’ BRUSH INSTRUMENTS
) CLEVELAND, OHIO

FETES EC300 USROS FNOTE RN AEONY FEES) PEUSH SOV SESRY IR EOOPS FE R R B

oleft-Right

Head Acceleration

'25.0 g's/division .
Filtered .
Class 1000

4. L 1 b L P
N A R R A
5 T g
H v o :
T T
: " i

Resultant Head ST T T T oL T
Acceleration : IR R O N RN ) R e
20 g's/division S O O N ST
Filtered S 7S S VA i
Class 1000 : N e e s N I TR R T T A

Severjty Index et o B } i‘f‘L‘T”E“f—f
200 9°°° sec/div. S R B T T T
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A-76

L

SUMMARY DATA CHEST ACCELERATIONS

Test Number t\

Dummy 3 viEaRs ol

Test Type PETERSON MODOEL 63 - |
FRONT —~ Zo mMPH-

Sled Velocity 43.5 ft/sec

Sled Pulse

5 g's/division
Filtered

Class 60

Anterior-Posterior
Chest Acceleration
12.5 g's/division
Filtered

Class 600"

Superior-Inferior

Chest Acceleration
12.5 g's/division
Filtered

Class 600 »

Left-Right
Chest Acceleration

© . 12.5 g's/division
- Filtered

Class 600

Resultant Chest
Acceleration -
10 g's/division
Filtered

Class 600

t .

o —




* Test Number:

Test Date:

Restraint Description:

Dummy :

Sled Velocity:
Sled G-Level:
Impact Direction:

Dummy Attitude:

Test Observation:

A-77

HSRI SUMMARY DATA SHEET

A-520
February 18, 1972
Peterson Model 61

3-Year
30 mph
21
Front

Sitting, facing toward the front of the simulated
vehicle. - R A ..

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 belt loads on the dummy were very high. Head

and chest acceleration were very high.
i )
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e SUMMARY DATA HEAD ACCELERATIORS ° _ .
Test Number A 520 Test Type PETERSON MPDEL- ¢ |

. Dummy -3 YEARS oLD ~ _FRONT = 3o mMpy
- Sled Velocity 42 Tift/sec

© 'Sled Pulse -
g's/division
Filtered
- Class. 60

. Anterior-Posterior
" Head Acceleration
12.5 g's/division
Filtered

Class 1000

Superior-Inferior
Head Acceleration
12.5 g's/division
Filtered

Class 1000

[ ERTE R

VISION, GOULL.

i BT X AR
RUSH INSTRUMENTS DI

. CLEVELAND, OHIO PRINTED IN U.S.A
TSR TR e T T T

«Left-Right

Head Acceleration N
12.5 g's/division R A
Filtered i RIS Al
Class 1000 : ‘ A N 2 L

Resultant Head
~ Acceleration
20 g's/division
Filtered
Class 1000

Severigy Index
200 9%:° sec/div.

e



B T U
v

. Sled Velocity 42.71 ft/sec

»

~ Filtered

10 g's/division

A-80

Lo

SUMMARY‘DATA CHEST ACCELERATIONS

Test Number A 520 Test Type PETERSON Mod&L 6|
Dummy 2 YEARS ord FRONT = %0 MpH_

5. g's/division N R
Filtered: - :
Class 60

-

Anterjor-Posterior
Chest Acceleration .
12.5 g's/division

Class 600

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

Class 600

Left-Right

Chest Acceleration
12.5 g's/division
Filtered

Class 600

Resultant Chest
Acceleration

Filtered
Class 600




A-81

HSRI SUMMARY DATA SHEET

Test Number: A-526
Test Date: February 22, 1972
Restraint Description:  Jamy Model 5405

Dummy:".}”* O 3Year

Sled Velocity: 30 mph

Sled G-Level: 21

Impact Direction: ~ Front ]

Dummy Attitude: Siﬁgi?g, facing toward the front of the simulated
. o vehicle." : ' L

Test Observation:
The seat back collapsed allowing the dummy to move forward and contact
the simulated dash board. The adult belt loads were very high. Head accel-

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

* SUMMARY DATA HEAD ACCELERATIONS

Test Humber_A- $26 Test Type JAMY MDDEL S40S
Dummy 3 YZARS pL)d FRONT —~ 3o MPH
~Sled Velocity42.94ft/sec
TTTTT R N e B B S R
R AN R I O A S
~ 'Sled Pulse A A O 5
5 g's/division — e
Filtered s ™\ -+
- Class 60 T TN
v g LN L
_._* |25 msec
<
“Anterior-Posterior
Head Acceleration
25.0 g's/division
- Filtered ,
Class 1000 g

Superior-Inferior
Head Acceleration
25.0 g's/divisio
- Filtered ‘
. Class 1000

«Left-Right
-~ Head Acceleration ERG I T
" 25.0 §'s/division M
Filtered . e
Class 1000

Resultant Head
Acceleration

20 g's/division
Filtered '
Class 1000

’ Severity Indek
"200 g2.5 sec/div.




. Anterior-Posterior

-Chest Acceleration

Acceleration

5 g's/division
Filtered

Class 600 .

A-84 : R

SUMMARY DATA CHEST ACCELERATIONS - , . 26
Test Number AS% Test Type JAMY MODEL 5405
Dummy 3 Y EARS oLd FRONT =~ 30 MPH :

Sled Velocity42.94 ft/sec

Sled Pulse
g's/division
iltered = °
Class 60

Chest Acceleration .
12.5 g's/division
Filtered |,

Class 600

Superior-Inferior

12.5 g's/division
Filtered
Class 600

I 0 TS EOER TR MR ST jooct g ..
BRUSH INSTRUMENTS DIVISIOPM

CLEVELAND, OHIO PRINTE -

Left-Right

Chest Acceleration
12.5 g's/division
Filtered

Class 600

Resultant Chest




' Tést Numberf‘

.Test Date:

Restraint Description:

Dummy :

Sled Velocity:
Sled G-Level:
Impact Direction:

Dummy Attitude:

Test Observation:

A-85

HSRI_SUMMARY DATA SHEET

A-527
February 22, 1972‘
Teddy Tot Model 6200

- 3-Year

30 mph
21
Front

Sitting, facing toward the front of the simulated
vehicle. = ' ‘ .

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

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

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

acceleration. The head struck the front edge of the adult seat.
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FIGURE A-24. GRAPHCHEK SEQUENCE CAMERA

e g iy e
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SUMMARY DATA HEAD ACCELERATIONS

Test Number_4- 527 Test Type TEDDY TOT 6200
Dummy_3 YEARS OL)D FRONT 30 _mpH '

- Sled Velocityhybs ft/sec

T T T
Sled Pulse e
5 g's/division e N I I R T
Filtered T :
. Class 60

Anterior-Posterior
Head Acceleration
'25.0 9's/division
Filtered

Class 1000

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

BHUSH INSTRUMENTS D|VIS|ON GOULD INC.

.- . CLEVELAND, OHIO PRINTED IN U.S.A.
’ : ' STEPR R R
e R

. r ST S
I 4 B E
R I N
T
i

oLeft-Right
- Head Acceleration
25.0 g's/division
Filtered
Class 1000

Resultant. Head
Acceleration

50 g's/division . R I PN S R I B
Filtered T
Class 1000 T

L

Sever1§¥ Index b A_"'%
200 92+ sec/div. —=




.,_m,m,..__.m,
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A-88

SUMMARY DATA CHEST ACCELERATIONS

Test Number AS‘Z1

Dummy B YEARS oL

D

Test Type TEDDY Tor 6200 - .
_FRONT _— 30 mMpy4 =~ -

- Sled Velocitygp.b ¢ |

~ Sled Pulse

5 g's/division

"~ Filtered .
“Class 60

Anterior-Posterior

" Chest Acceleration

12.5 g's/division
Filtered
Class 600"

Superior-Inferior

Chest Acceleration
12.5 g's/division
Filtered

Class 600 .

Left-Right ~
Chest Acceleration
12.5.9's/division -

“ Filtered

Class 600

Resultant Chest

Acceleration
g's/division

Filtered

Class 600

" VISION, GOULD ING.

ft/sec

PRINTED IN U.S.A.




. Test Number:

Test Date:

Restraint Description:

Dummy 2

Sled Velocity:
Sled G-Level:
Impact Direction:

Dummy Attitude:

~Test Observation:

A-89

HSRI SUMMARY DATA SHEET

A-529
February 22, 1972

Firestone Protecta Tot

3-Year
30 mph
21
Front

Sitting, facing toward the front of the simulated
vehicle. o . ,

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

make contact with the simulated dash board. The adult belt loads were very |

high, as well as the head and chest acceleration.
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A-90

FIGURE A-25. GRAPHCHEK SEQUENCE CAMERA




. : A-91
* » SUMMARY DATA HEAD ACCELERATIONS .
. Test Number_A4 - 529 Test Type_FIRESTONE PROTECTA-TOT
- Dummy_3Z YEARS OLD FRONT - =Zo mpH
Sled Velocity43.34ft/sec

—
e e L e TR RS PN S S S

Sled Pulse : Ao o o S S SRS S F
5 g's/division i . e ;
Filtered

. Class 60

"Anterior-Posterior i o SN S
Head Acceleration = —t——— ;\f‘ g /LT"fﬂTfj — .
25.0 g's/division T T ’
Filtered R N i —

CIass 1000 . HEE S S R

Superior-Inferior
) Head Acceleration
: - . 25.0 g's/division
| Filtered
S Class 1000

+Left-Right

Head Acceleration

25.0 g's/division .
Filtered .
Class 1000.

Resultant. Head
Acce]eratxon

20 ¢ s/d1v1swon
Filtered

Class 1000

Severitg Index
: sec/div,




——

Dummy 3 YEARS ouD FRONT =— X0 MPH
- Sled Velocity43.24 ft/sec - _

"~ Class 60

- Class 600

.Class 600 —t—

A-92 e

- : (o]
; SUMMARY DATA CHEST ACCELERATIONS
Test Number A S@ Test Type FIRESTONE PROTECTA-TOT

Sled Pulse
5. g's/division
Filtered.

Anterior-Posterior
Chest Acceleration
12.5 g's/division
Filtered

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

Class 600 .

Left-Right

Chest Acceleration _ WA
12.5 9's/division A S S G o0t (AN OV 1O 0 0 Bl S
Filtered TSRO P S A LS U0 AN SR G A
Class 600 RO S0 M LA (OO S5 (S IS 0S4 O

.‘(
i
1 N i r— | i 1 Iy
7
P IR
i P
i

Resultant Chest [ /%~
Acceleration v SRR Y
10 g's/division e o S R //J \r\




" Test Number:

Test Date:

Restraint Description:

Dummy <

Sled Velocity:
Sled G-Leve]::
Impact Direction:

Dummy Attitude:

Test Observation:

A-93

HSRI SUMMARY DATA SHEET

A-530
February 22, 1972
Century Model 4845

3-Year
30 mph
21

Front

Sitting, facing toward the front of the simulated
vehicle. - o o .

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

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

as the head and chest acceleration. The head struck the base of the adult

seat.
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ST | ‘ | A-95

. | . SUMMARY DATA HEAD ACCELERATIONS
Test Number " A- 8§30 Test TypeC ENTVRY 434S
Dunmy 3 YEARS OLD FRONT = 30 MPH -
Sled Velocity4B.92ft/sec ' -

s] ed Pu] se . Ehins : : ; ! R T H . H bl
gls/division '..,,‘A:A,..T,._.,::,_.i__... e . ,.V,l__...,~.' . .;..“.: e e .:;_..-__..,._. .

Filtered — : ' — ‘

.Class -60

Anterior-Posterior ISR M Y5 S R A pfel it i b

Head Acceleration =~ ———————ioic et ;

. - 50 g's/division T S R K N | - '

: Filtered T T T T

- . © . ¢ . Class.1000 _ i R 5

Superior-Inferior
Head Acceleration
_ 50 g's/division
I Filtered
. ... . Class 1000

- oLeft-Right
Head Acceleration
50 “g's/division .
Filtered
Class 1000

Resultant Head
Acceleration

50 g's/division
Filtered .
€Class 1000

 Severit ty Index . T '_AN_L_v.LH”,_imf-ﬁi;;_;;i“;m_igi
.200 g2-5 sec/div. i : R —

e e en e o e . Lo : - s cem <
: : . o )



et S LY ]

. Sled Pulse

Anterior-Posterior

‘Class 600

10 g's/division B
Filtered e

o A%

4
_ SUMMARY DATA CHEST ACCELERATIONS
Test Number AS%O Test Type CENTURY aen;s

. Dummy R YEARS oL , FRONT <= =0 MPH_
. Sled Velocity43.9x ft/sec : :

5 g's/division
Filtered ~ :

CIasg‘ﬁo

Chest Acceleration

12.5 g's/division
Filtered

Class 600

Superior-Inferior’

Chest Acceleration

12.5 g's/division

Filtered

Left-Right

Chest Acceleration

12.5 g's/division

Filtered

Class 600

b

Resultant Chest. o K IS S S O A B A

Acceleration : L i

Class 600




" Test Number:

.Test Date:

Restraint Description:

Dummy:

Sled Velocity:
Sled G-Leve]:‘
Impact Direction:

Dummy Attitude:

Test Observation:

A-97

HSRI SUMMARY DATA SHEET

A-548
March 2, 1972
Teddy Tot Model 6600

. 3-Year

30 mph
21
Front

Sitting, facing toward the front of the simulated
vehicle. . - . s ‘ :

The seat back collapsed allowing the dummy to move forward and contact

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

head accelerations.



FIGURE A-27. GRAPHCHEK SEQUENCE CAMERA



R A-99
SUMMARY DATA HEAD ACCELERATIONS

Test NumberA-5 48 Test Type TEDDY ToT 6600
Dummy_ B YEARS oL) -_FRoNT - 30 mMpH
Slethe}ocitykz.Zift/sec '

Sled Pulse
5 g's/division
Filtered

. Class ‘60

Anterior-Posterior
- Head Acceleration

25,0 g's/division

Filtered

Class 1000

-

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

Class 1000

N, GOULD INC. 1

DINUSA.

- «Left-Right

- Head Acceleration
25.0 g's/division
Filtered

Class 1000

Resultant Head
Acceleration
20 g's/division
Filtered

Class 1000

’ il : N oo I
Severitg Index SEERNEN S —
200 g2.5-sec/div. BN s /

I A i R e



.

. Knterior-Posterior

© . 12.5 g's/division

10 g's/division

A-100

' AUMMARY DATA CHEST ACCELERATIONS v
Test Number Test Type TEDDY ToT 660

Dummy 3 YEARS oLd FRONT _— o MPH
Sled Velocztygs 22 ft/sec ‘ _

Sled Pulse

.-5 g's/division .
Filtered - :

Classyﬁo

Chest Acceleration - . &

12.5 g's/division
Filtered

Class 600

L e

Superior-Inferior

Chest Acceleration

.5 g's/division

Filtered

Class 600

Left-Right

Chest Acceleration

Filtered

Class 600

N R B

Resultant Chest  :A: e ‘g‘ i ;“,'

Acceleration

Filtered

Class 600 . : '§ s

G



" Test Number:

Test Date:

'Restkaint Description:

Dummy :

Sled Ve]ocity:ﬂ
Sled G-Level:
Impact Direction:

Dummy Attitude:

Test Observation:

A-101

HSRI SUMMARY DATA SHEET

A-531
February 23, 1972

Bunny Bear Model 61

3-Year
30 mph
21

Front

Sitting, facing toward the front of the simulated
vehicle. - ST R =

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 at which the adult seat belt goes over the dummy's hips,

the belt Toads were very large. The head and chest loads were very 1arge

-~ also.



A-102

Ay

FIGURE A-28. GRAPHCHEK SEQUENCE CAMERA



o | CA-103
* SUMMARY DATA HEAD ACCELERATIONS

Test Number_4- 531 Test Type BUNNY REAX 61\
Dummy 3 YEARS OLD ERONT - 30 MeH

Sled Velocity42-9 ft/sec

Sled Pulse R
g's/division pomTmey
Filtered
. Class 60

Anterior-Posterior

Head Acceleration
- 25.0 g's/division

Filtered

Class 1000

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

~ Class 1000

.-

«Left-Right

Head Acceleration
25.0 g's/division
Filtered

Class 1000

T Resultant Head
Acceleration
50 g's/division
Filtered :
Class 1000

Severjty Index I % o 5 %_;”f I Lﬂ
- 200 9°°° sec/div. bl N [ N




T——

. 10 g's/division

SUMMARY DATA CHEST ACCELERATIONS

“Test Number A 53‘

Dummy 3 YEARS oL

A-104

Test Type BUNNY BEAR 61

Sled Velocitys42. 9 ft/sec

FRONT - =0 MPH

.

Sled Pu'lse

5 g's/division

" Filtered -

Class 60

Anterior—lsoster'i or -

Chest Acceleration

12.5 g's/division

Filtered

Class 600 -

" - Superior-Inferior

Chest Acceleration

12.5 g's/division

Filtered

Class 600

..

Left-Right

Lhest Acceleration

©..12.5 g's/division

Filtered

Class 600

Resultant Chest

Acceleration

Filtered

Class §00

B



