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DYNAMIC PERFORMANCE OF CHILD RESTRAINT SYSTEMS
PART I. INTRODUCTION
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Approximately 1,000 children per year under the age of four are ki]]ediﬁi‘ . .
automctive accidents (1)* with an even greater rimber injured. Last year in the ‘
City of Detroit alone (2) over 70% of all chilrdven injured in traffic accidents
of all forms including pedsstrians, bicycies ond mini-bike operators uere
passengers in motor vehicles at the time of their injury. Many of these deaths
and iniuries could have been prevented had the children been wearing a proper
restraint system.

The research regarding effective child provection has been underway since

the 1950's. M)y .o et al (3) reported the accident experience of child passengers

in auto accidents ~tudied in the ACIR program ir. 1959. In 1962, Dya (4) . ‘37.~“@;‘%
reported his experiences in the evaiuation of a large series vl Ui avaitable u#~»;j ;
child restraint devices and documented a number of criteria which‘shou}&xbe gj ;;ii:ji
applied in the evaluation of potential child sezts or restraints systems. “

Subsequent to the Lye paper, Aldman (5) repcree’ in 1966 on the develcpment of e

a rearward facing child seat for use in Swedisi automotibles, and Appoldt (6)
discussed dynamic tests of child restraint wevicas manufactured by Rose Manu-
facturing Company. In addition, Sienel (7)and 'is coworkers in 1968 related
the design of several types of child seats (o the types and fre:gency of *njury
patterns as found in accidant investigations. r:sed unon accicdent casus,
Siegel recommended the use of lap belts Tor children cver faur years of ags but
recornenczd suecial devices for vounger childean,

Burdie (8) and his cororkers have ¢izcusse? the ar-o: 0 of chilz .y <i-h

oot



Tﬁey suggested that the child's braincase is relatively weaker than that of
adults and therefore recommended that head impact tolerances for children be
reduced accordingly. This paper by Burdie, as well as other works on the same
subject, points out the danger of a lap belt only restraint used in conjunction
with the child due to the lack of development of the iliac crest on the child's
pelvis. Because the child's pelvis is incompletely developed relative to tne
adult pelvis, the iliac crest does not provide the foundation for total body
support as is generally given by the Tlarger, more developed bone structure
found in the adult. Burdie also su: jested. that restraint loads be distribut~d
widely over the chest because of the extreme flexibility of the child's thorax
and hence the vulnerability of the internal thoricic organs to nonpenetrating
compression injuries.

King (9) in 1969 developed a reasonably thcrough presentation of child
anthropometry which included a set of design criteria. King suggested that
for children under 50 pounds a stable support platform be provided for any
child restraint device. He noted that extreme motion is undesirable due to
the danger of contact with interior vehicle structures, and developed require-
ments for the distribution of load over wide areas of the body. He pointed
out the importance of the location of the child's center of gravity as it
would affect the dynamic design of a restraint system. For children weighing
more than 50 pounds, it was suggested that a stiff booster cushion coupled
with a stable mounting platfcrm and an adult lap belt should provide an
accentable restraint system.
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other restraint system developed with the automotive industry, the Ford Tot

Guard, was discussed and the basis for its design given in the paper by Head (11)
in 1970. Both the General lMotors Infant Carrier and the Ford Tot Guard reflect
improvements which are possible in child restraints if a carefully conceived

program is used to develop and dynamically test the child seating device.

The child seating standard which currently exists had the effect of
removing the "nook over" and "hook uncer" seats from the marketplace and,
in some instances, raising the performance of the seating systems to a 15
to 20 mph frontal oarrier equivalerni crash. Unfortunately in almost every

instance, the int nt of the standard, injury reduction at 30 mph was not

achieved.
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PART II. TEST PROGRAM

The basic objective of the test program is to obtain an experimentally
determined estimate of the protection potential offered to the child by the
9 devices to be tested in the study.

In order to achieve this, it was necessary 10:

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, including an adult seat capable of
being oriented so that impacts from various divections could be studied.

4. Select instrumentation and data-handlinj procedures to determine
forces and motions experienced by the occupant in the test in order to pro-
vide data for perfermance evaluations.

5. Selert o test matrix.

6. Conduct the test program and gather .a*a.

PERFORMANCE CRITERION

The purpose of this research is to pro.i-e an objective measure of the
protection from serious injury afforded a chil.i occupant by these restraint
systéms. Injury to the vehicle occupants in » crash can arise from three basic
causes.

First, and probably most critical, is the nussibility of the child being
thrown on impact against the dash board, windshicid, docr pillars, or windows,
etc.

Tha zecond factor which can cause inuvy *o ~=cunants of a restraint



vital organs during impact due to improper load distribution. 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 particular, the iliac crest has not developed and therefore
doesn't provide as good a load bearing structure for a child as for an adult.
Therefore, in an accident there is a strong tendency for the lap belt to
ride up off the pelvis and into the abdominal region, which can be very danger-
ous.
SELECTION OF OCCUP-NT

The 3-year size Sierra Engineering anthropometric dummy was used for all
tests, Tne Sierra 3 year is 37.5 inches high an< weighs 31 pounds. The
weights of the various body components are disiributed nearly correctly, thus

giving a fair duplication of body kinematics (See Figure 1).

SELECTION OF TEST ENVIRONMENT

The test configurations consisted of a 1973 General Motors bench s-at
mounted on a test rig which exactly duplicated the seat mounting, lap belt
attachment points, simulated dash and floor and toe board locations in a 1275
Chevroiet Impala. The entire assembly was capable of being rotated as a unit
and thus the geometry of the simulated vehicle remains constant 7or front,
side, and rear impacts.,
SELECTICN OF INSTRUMENTATION AND DATA-HANDLING PROCEDURES

The 3-year duwmy was instrumented with triaxial accelerometer packs in
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SIERRA 3-YEAR ANTHROPOMETRIC DUMMY

FIGURE 1




High speed motion pictures were 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 were supplemented by slides taken before and after each test.
Also, a Graph-Chek sequence camera was used in the test program to provide an
instantaneous evaluation of the test as a scquence of eight frames on a
3 x 5 in. Polaroid sheet.

TEST MATRIX

A retail market»survey was conducted to ~ztermine which restraint devices
for children would offer the most protection in a crash environment. The
devices tested and studied were available between August 6, 1973 and August
29, 1973, and 1% met government Standard No. 517.213.

With this i~formation, nine test devices #ere selected on the basis
of their potential effectiveness. Descriptions and comments on the
test devices are shown in Table I.

A1l seat restraint systems were instalied according to the manufacturer's
instructions., In addition, the General Motcrs _ove Seat and the Sears
Harness were tested in modes of inscallation "0t recommended by the manu-
facturer. This was done in anticipation of pyssible incorrect installation
by the user.

The test matrix for this program was de2i_ ned to include forward impact,
side impact, and rear iﬁbact. fach of the i1zscraint devices was mounted on
the bench seat in accordance with the manufactirer's instructions (Table II),
sccuring the <. oin tha device with tha aoorenciate restraints. All of
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PANUFACTURER

TABLE I DEVICES SEFKECTED FOR CONSUMER UNION STUDY

SEAT NAM.

DLSCRIPTION

il. Hollywood, Ca.

COMMENTS
Peterson Baby Products | Imperial Sate -i-seat Tubular fold-up pedestal. Padded seat and face shield. Reclinable. Metal framc unpadicd at
6704 Tujunga odel 67B Child lap and crotch belts. Child seat restrained hip sides.

by adult lap belt.

lap belt and top strap over car seat anchor to

91605

Ford Motor Co. Tot-Guard Molded Plastic shell encepsulating child. Child Easy to use Child's visibility

c¢/o American Road sits on molded plastic riser within shell. Adult Timi ted.

D~arborn, Michigan lap belt restrains shell. Padded face guard.

Chirysior Corporation Mopar Seat One piece molded p]ast{c,seat-she]] combination Same as model €S-200 of Denlec ?11§f1§5,

rts Division Part No. 3744976 restrained by adult lap belt. Padded face guard. Toronto, Canada. Easy to u v, Caoid's

i trort, Michigan Child slips into shell from top. visibility limited. [ strops o oo ldl

:' «rial Motors Corp. Love Seat Molded plastic seat with padding. Side support Top anchor belt over ¢ 1 seab v (1

(.. dox 7096 Worth End along entire upper torso. Belly, crotch, and adjustment with change in position

I iaidon suspender scraps wiii. one '.niversal buckle, of front seat.

it vrort, Michigan Retained by a 1¢ lap vwelt and top belt over

? 402 - carseat attache. to re.r zeat belt. |

% i tie e=Keyworth Co. Bo»by-Mac 3 in 1 Molded plastic seat with radding. Molded and Has three uses: car ' ut, D ochaaey ;

~ danr, Mass. Ba'y Chair padded plastic <hi.ld encapsulating trunk region. and infant carrier, Car scof o0 oo i

i ul1a1Q Couble diagonal chest harness wilh belly strap. in upright, reclining, and ».. iy ’

| Seat and shield restrained by adult lap belt. positions. |

| Tubular fold up pedestal. j

ot industiedics, Inco | Chiold Car Seat U-shaped vinyl and cloth "bean bag" (styrofoam Adult lap belt must b quit + -5 .

i Versailles Rd. an i Safety Cushion beans) for face protection. Plastic seat riser retain bag in place. !

;l m.ton, Ky. 40501 Mcdel 1-165 with pad. Bag and seat riser restrained by :

i adult lap belt. |

EV it Baby Products | Fitz-A11 Deluxe Tubular fold-up pedestal. Padded seat and chest Top anchor belt over car seo' o du 1

51 Young Strect Re: 1iner guard bar. Suspender type child shoulder harness adjustment with change in position « !

P win, Ohio Mocel 784 and crotch belt. Child seat restrained by adult front seat. ‘
!

floor.
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TABLT II SUMMARY OF MAN.'FACTLRER LPELIFICATIUNS
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MANUFACTURER'S DE w3 =5 =4 2= | Hao jarl I E | = = m uxmnk
NAME AND MODEL NUMBER | F=2 | & a = S88 | 455 |8EE UEBHES |Bxx | BEDD | BEE5E RESTRICTIONS ON USE
PETERSCN MODEL 67B 690 26-40.5117-37 v v 4 v
FORD TOT GUARD 691 [1-5 [<46%  [20-50 (1) Use in forward-rearward posi-
703 tions only in 1968 and later US
705 cars with seat belts,
v v (2) Use in front seat only in 1964
and later cars with seat belts.
(3) Top of child's head nust not
exceed 3" above carseat back/
head rest when in child seat.
CHRYSLER MOPAR 692 30-45 21-50 . .
SEAT 706 (1) Center seating position
b preferred.
(2) Recommended for 1966 and later
v Chrysler cars and perhaps
others.
(3) When in child seat, child's
head must not be higher than 3"
above car seat back/neadrest.
GENERAL MOTORS 693 40 20 (1) Use in only 1968 and later US
h y and later
LOVE SEAT 694 c cars with rear seats.
696 v v vV v (2) For cars with unsepa-~able shoul
707 der strap must fit behind child
712 seat.

oL
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using another child seat where necessary, in the side direction at 20 mph

znd 16 3's. Those daviccs which perfsrmed satisfactorily in the side impact

el

were then tested for rear irpact performance, at 20 mph and 16 G's.
DATA GATHERED IN TEST PROGRAM

The data trem all tests are surmarized in Table III. A1l acceleration
and force data ar2 given as peak vaives. The head and chest accelerations
are given as A P" yetforeing to the zaterior-rostecior divecticn, "S-I1" to
the superior-inferior direction, and "L-R" to the left-right direction.

The coapleca set of data gathered in this study is included as Appendix

A to this report,



VABLE 11

Ch..D SEAT TEST SUMMARY

SLED HEAD ACCELERATION CHEST ACCELERATION Maximum
Manufacturer Test. VEL. | ACCL| AP | LR [ ST | RES |Severity | AP | ST | LR | Res [ead Ex-
and Model No. Direction | MPH G's | G's | G's | G's | G's Index G's | G's | G's | G's C?:ilﬁgs Comments
PETERSON, 67B 690 | FRONT 27.2 | 21 |220 36 | 78| 230 |> 2000 | 78 | 38 | 15 86 | 29.8 -
FORD, TOT GUARD | 691 | FRONT 26.1 | 21 | 67 0 | 38| 70 760 | 35 | 18 | 12 37 | 25.1
705 | SIDE 20,0 16 |50 | 215 | 30| 219 1400 |16 | 14 | 45 50 | 19.0
CHRYSLER, MOPAR | 692 | FRONT 30.0 | 21 |10« 15 | 35 | 104 440 | 41 | 31 | 22 a1 | 22.0
706 | SIDE 20.6 | 16 | 90 | 209 | 40| 221 1900 | 25 | 27 |140 | 148 | 23.9
GENERAL MOTORS, | 693 | FRONT 30.0 | 21 | 65 M | 66| s8 1680 | 35 | 21 5 36 | 18.7 With Rear Strap
LOVE SEAT 707 | sioe 20.2| 16 | 21 0 | ol & 125 | 9 |13 | 33 | 34! 10.2
712 | BACK 19.3] 15 | 26 31 13| 3¢ 100 |16 | 12 5 18| 11.4
694 | FRONT 30.0| 21 | 50 0] 70| 74 ggo |32 | 16 | M 32| 26.0 Without Rear Strap*
696 FRONT 30.0 | 27 55 35 63 79 1040 37 22 6 4 19.3 Strap Around Lower Portiggf___
COLLIER-KEYWORTH| 697 | FRONT 29.5 | 21 | 83 0 | 56| 89 1400 | 37 | 19 | 10 38 | 19.5
BOBBY-MAC 708 | SIDE 19.9| 16 | 50 | 205 | 52 | 207 gs0 (10 | o | a4 | aa| 17.7
714 | BACK 20.2| 16 | 4 3 | 17| a2 180 | 21 | 36 5 38| 10.6
IRVIN, 1-165 698 | FRONT 29.8 | 21 |230 50 | 40| 250 > 2000 | 40 | 33 | 8 | 44| 28.1
KANTWET, 784 699 | FRONT 29.8| 21 | 48 8 | 46| 59 580 | 29 | 18 | 9 32 | 21.75 —‘
709 | SIDE 20.5| 16 | 66 | 120 | 35| 126 l 280 | 18 | 10 | 43 | 45 18.8
715 | BACK 20.2 | 16 | 38 a | 18| 40 | 164 |22 | 11 | s 24 | 15.5
KANTWET INFAN- | 701 | FRONT 3.2 21 | 35 8| 50| s2| 650 [30 |15 6 30| 18.8 Harness
SEAT  HARNESS 711 | SIDE 20,0 16 | 75 29 | 85| 122 | 450 | 25 | 13 | 32 37| 17.8
SEARS HARNESS 702 | FRONT 30.2| 21 | 52 6 | 77| 82 1000 | 34 | 15 8 35 | 25.7 Harness
710 | SI.E .91 i6 1180 | 225 | oC | 280 |> 2000 |24 | 13 | a8 | oo 19.3
703 | FRONT ls0.2| 21 |ees 30 | 70| 23 |> 2000 |45 | j W | ee| 27 With Car Seat Belt* _

* Restraint device installation 1ot in accordance with manufacturer's recommendations.

€l
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PART II1 CZSULTS
HEAD EXCZURSICH

Most serious injuries and fatalities in automobile accidents are due
to head injuries rasulting from impact of the occupant's head with the
interior o7 the vonicic., ThocetTore, izad excursion is the most imnertant
indicator of thz protection afforded ty the restraint device.

The w2vizes testzd for this study were ranked largely according to
the amount of Fead excursion aliowed. The Canadian Government is con-
sidering a projosed standard which recuires that maximum head excursion
be Timited to less than 24 inches in a front impact acv 30 mph.

The GM Love Seat, Kantwet Infanseat Harness, Kantwet Model 784, and
Bobby-Mac all ret this standard. The Ford Tot-Guard and the Sears Harne .3
failed the provosed standard, but prevented the dummy's head from coming
into contact with the simulatz? dach. The Irvin I-165 and Peterson
Model 678 faiicd the standard and allowed the dummy's head to impact the
simulated dac!..

In the sice impact tests, only the GM Love Seat prevented the dummy's
head from im.acting the door. Acceleration records and high speed movies
indicated iiat the Kantwet Infanseat and lModel 784 restrained the dummy
partially so tat its head impacted the door with minimal force. The
Ford Tot-Cuard, “cpar Sget, Dobby-Mac Seat and Sears Harness all allowed
the dummy's herd to impact the door with considerable velocity. The
Peterson Model 57p and the Irvin I-165 vere not tested in a side impact
Pocacse =hev oooosn Onivly Tailo ol the oot oircact.
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is too high. Each seat uses a pair of shoulder harnesses to limit excursion
of tha neic and torso.

The Ford Tot Guard and llopar seat employ the same type of load bearing
surface. Both have semi-rigid encasing shells that bear upon the child's

chest and abdsizn in a front impact. The loads are very well distributed

P R Prm P iitimia e o, A And e Loa ! 1 : R, :
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The Sears Harness distributed loads fairly well. The Irvin seat and
the Pcterson Moda! 61 used the aduit lap belt around the child. As a resuil.
these two seats offer 1ittle or no protection cver that supplied by the
adult lap belt alcne.

ACCELERATION

Accidant invastigations show that 1ittle if any head injury occurs if
there is no hecd-to-vehicle contact. Therefore, performance criteria basec w.
head acceleratio, are inadequate and inappropriate for evaluating the life-
saving potential of & restraint system in frontal impacts without head-to-
vehicle contact. In the frontal test the G.M. Love Seat, Kantwet Seat and

Harness, and *hr Sears Harness all fit into this category of injury assess-

ment. That is, ac head contact, therefore no life threatening injury potc, . o

The Bobby-Ma-, Ford Tot Guard, and Chrysler iiopar seat ail have front
body shieids whic were contactad by the dunny's head in the front impact.
Head accelerations for the Sothy-iac and the Tot-Guard are hich but not
so high a3 to nake the seat unsaie. Head accelevations for the tlopar are

: - . Lt - \ ERR PR I
DN 2ss of tho shield
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The Peterson and the Irvin seats both allowed the dummy's head to
contact the simulated dash. The resulting head accelerations were high enough
in these tests to be considered 1ife threatening. |

The G.M. Love Seat gave total side protection with the dummy's head
contacting only tne side of the child seat. Head accelerations were very
low. The Kantwet seat and harness allowed *he dummy's head to impact the
side door, but the force of impact was verv licht and no serious injury would
be expected.

The Bobby-Mac, Ford Tot Guard, Chrysler Mopar. and the Sears Harness
all allowed the dummy's head to inpect the doo, in the side impact test.

The head acceleracions were all high enough to be considered dangerous to
1ife,

In all tests, chest accelerations were 1ow enough to be considered
no threat (o life axcept for the Taterson front ingact and the rupur Sice

impact._
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PART IV CONCLUSIONS

A11 seats evaluated in this study must be installed and used according
to their directions. In addition, it is recommended that they be installed
in the middle section of the rear seat, wherever possible.

The GM Love Seat,  both the Kantwet seatand harness,and the Sears
harness require a back strap. Uhen any of these seats are installed i»
the front seat the strap passes through the rear passenger compartment
where it can be a nuisance. Without these straps, the protection afforded
by these seats is greatly reduced.

The test cunfiguration employed in the side impacts for this study
represents the must severe conditions which mry result from a real auto-
mobile side collision. The child restraint system was installed on a bench
seat nearest the point of impact. If the rzsrraint system had been instea’lied
in the middle of the seat, or on the side opposite the impact site, the
test results would have indicated less severe consequences.

The restrainrt systems for all 1974 American made autos incorporate
a single buckle which is hard fastened to both the lap belt and the shouldar
strap. - This configuration may seriously reduce the safety effectivenes:
of those seats which require that the seat belt be passed through an
enclosure (i.e. the Chrysler Mopar, Kantuet Fodel 784 seats). Preliminary
examination revealed that the above described seat belt configuration may
cause the seats to rotate out of position in an impact. This would be
particularly dangarous for the Mopar seat, as it has no belts to restrain the
child, and the child ray be ejected Trom the seat.

One additional i:oortant limitation upon the performance of all the

restraint devices tecsted was the a2dult rar seat. These seats deforrad
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considerably in all tests. Head excursion in the rear impacts, and to a
lesser extent in tne front impacts was due in part to deflection of the
adult car seat back. This deflection allowed the child restraint system to

travel further than it would have, had the seat back been rigid.
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PART V. QUALITATIVEZ EVALUATION

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

of all available (quantitative data, film record, lab notes, etc.)

EXCELLENT

General Motors Love Seat - Provided good protection in all impact directions

Proper installation of this seat is critical (See Text). Head and chest

accelerations were Jow., Can be used in all '74 cars.

GOOD

Kantwet Harness - Providec good protection in front and rear imnacts, only

fair in side impact. This harness system is exrellent., Accelerations
were very low for both head and chesi. Can b~ used in all '74 cars.

Kantwet Child Seat - The harness system emploved by this seat is identical

te the Kantwer narness, and its performance is similar. Head and chest
acceleration were very low. Can be used in all '74 cars.

Bobby-Mac - Good general performance. Head and chest accelerations were
Tow, Stiff face shield on this seat may cause facial injuries. Can be

used in all '74 cars.

POOR

Tot-Guard - The Tot Guard's performance was excellent in front and rear
collisions, but poor in side collisions. This seat was by far the
easiest to use, with no straps to tighten and no buckles to fasten.

Can be used in all '74 cars.

Fopar - Fair protection in “ront and rear impacts, poor protection in
side impacts. G Toads high. This seat is easy to use, and can be used

in all '74 cars.
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Sears Harness - Its dynamic performance is fair, but tais device may take up

to one hour and could require five minutes to put the harness on every time

jt's used, Can be used in all '74 cars.

NOT ACCEPTABLE
Irvin I-165 - This seat provides Tittle or no real protection, Dummy's
head impacted dash at high velocity, resulting in extremely high accelerations.
Can be used in all '74 cars.
Peterson - Head and chest ¢_celers zions were very high. The structure of tha
seat collapsed allowing the dummy to move forward and impact the dash.
Can be used in all '74 cars.
Table IV is a recommended ordering of e child restraint systems

according to their overail safety.



TASLE IV, THE QUANTITATIVE RESULTS OF THE CHILD RESTRAINT SYSTE

21

EXCELLENT General Motors Love Seat

croD Kantwet Harness Model 275
Kantwet Seat Model 784
Bobby-Mac

PCOR Ford Tot-Guard

Chrysler Morar Seat

Sears Harness

* NCT ACCEPTASLE

Peterson Model 678

Trvin Chiid Seat rodel 1-165

MS TESTED

* The ratino ot Accentable implies that the child restraint system being

tested did not successfully meet the performance criterion I used to evaluate

the effectiver:ss of the restraint system.

restraint systems have no protective ability at all.

requirements of “ederal FMotor Vehicle Safety Standard 213.

That doesn't mean these

They all did meet the
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APPENDIX A



Test Numbar:

Test Date:

Restraint Descriptions:

Dummy:

Sled Velocity:
Sled G-Level:
Impact Tirection:

Dummy Attitude:

Test Cozervation:
.

HSRT SUMMARY DATA SHEET

A-690
August 23, 1973
Peterson Model 678

3-Year
27.2 mph
21

Front

Sitting, facing toward the front of the simulated
vehicle.

The structure of the child seat cuiiapsed, allowing the dummv o moye

forward and contact the simulated dash. The dimmy then carried through the

dash. Head and chest accelerations were very 'iigh.
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Test io.: A-690

FIGURE A-2 GRAPHCHEK SEQUENCE CAMERA




HEAD ACCELERATION DATA

TEST 1. ___a-c3 SEAT TYPE peterson Model 678
DUMMY  3-Year IPACT TYPE___ Front

SLED VELOCITY 39.9 ft/sec

SLED PULSE B o o
2 g's/division T T

Filtered

Class 60

Anterior-Posterior

Head Acceleration
5 g's/division

Filtered

Class 1000

Superior-Inferior

Head Acceleration
5 g's/division

filgered

Class 1000

Left-Right
Head Acceleration - : . . . o o

5 g's/division : S S ~
Filtered - Sl
Class 1000 - - : -

Resultant Head
Acceleration

10 g's/division
Filtered
Class 1000

Severity Index
40 sec/div




TesT 110, A-690

CHEST ACCTLERATION DATA

DURHY 3-Year

SEAT TYPE Peterson Model 678

IMPACT TYPE  Front

SLED VELOCITY 3

o
o

ft/sec

SLED PULSE

2.0 g's/division
Filtered

Class 60

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

Class 1000

Superior-Inferior

Chest Acceleration
2.5 g's/division
Filtered

Class 1000

Left-Right

Chast Acceleration
2.5 g's/division

Filtered

Class 1000

esultant Choot
NanadAawvaryinn

[ AL V) VLIS B i R P R §

2.0 ds/uivision
filearaod

Class 1030

INISDIVISION,GCULD NG |

PRINTEDINUS A

B




HSRI SUMMARY DATA SHEET

Test Number: A-691
Test Date: August 23, 1973

Restraint Descriptions:  Ford Tot Guard

Dummy: 3-Year

Sled Velocity: 26.1 mph

Sled G-Level: 21

Impact Direction: I'ront

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

Test Observation:
Bnad load distribution over chest ar< head. Head -and chest g loads were
moderate. Dummy rebounded into adult seat back and headrest, resulting in

flexion of the neck. No damage to seat.
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Test

FIGURE A-4

GRAPHCHEK SEQUENCE CAMERA




HOAD ACCLLERATION DATA

TEST NO. a-691 SEAT TYPE _ Ford Tot Guard
DUMMY 3-Year INPACT TYPE Front

SLED VELOCITY 38.3 ft /sec

SLED PULSE - - T
2 g's/division T - e e
Filtered SRR
Class 60 i}

Anterior-Posterior = — e fi,

Head Accelerztiion
5 g's’/division
Filtered

Class 1000

Superior-Inferior
Head Acceleration
5 g's/division
Filgered

Class 1000

Left-Right

Head Acceleration
5 g's/division
Filtered

Class 1000

Resultant Head
Acceleration

4 g's/division
Filtered

Class 1000

Severity Index
40 sec/divy

,_i iﬁ.‘ i
| u e r ';"—“" —— — = T T va - — --




Cii=ST ACTTLTPATION DATA

VEST 1O, A-691 SEAT Typg  Ford Tot Guard
DUITY 3-Year IMPACT TYPE Front
SLED YELOCITY 38.3 ft/sec

— - : - _
SLED PULSE S
2.0 g's/division R T R
Filtered e S e
Class 60 e e e - -

Anterior-Postericr
Chest Acceleraticn
1.0 g's/division
Filtered

Class 1000

Superior-Inferior
Chest Acceleraticr
1.0 g's/division
Filtered

Class 1000

Left-Rignt ' I T

Chest Acceleration _~ﬁ~_;_,*_ﬂ;JJ/wJ ] T
1.0 g's/division I S
Filtered L . ’ (O o
Class 1000

Resultant Chest fJVf\
Acceleration Co T \\

1.0 ~'s/division \\v
Filtered

Class 1000 ' ‘ ' \NrWMAV\“\//\ﬂ ,
. T



HSRI SUMMARY DATA SHEET

Test Number: A-705

Test Date: August 28, 1973

Restraint Descriptions:  Ford Tot Guard

Dummy 3-Year

Sled Velocity: 20.0 mph

Sled "-Level" 16

Impact Jirecticn: Side

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

Test Observation:
Seat provides little or no protection in side impacts. Head and chest

g-s were very hiun. Head impacted door.
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Test ilo.: A-705

FIGURE A-6 GRAPHCHEK SEQUENCE CAMERA




TEST RO, __ &-703

DUMMY 3-year

HEAD ACIFLTRATICH DATA

SEAT TYPE _ Ford Tot Guard

IMPACT TYPE _ Side

SLED VELOCITY 29.3

SLED PULSE

2 g's/division
Filtered

Class 60

Anterior-Posterior
Heed Acceleration
5 g's/division
Filtered

Class 1000

Superior-Inferior
Head Acceleration
5 g's/divisicn
Filgered

Class 1000

Left-Right

Head Acceleration
5 g's/division
Filtered

Class 1000

Resultant Head
Acceleration

10 g's/division
Filtered

Class 1000

Severity Index
40  sec/div
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1EST no,  A-705

CoZ0T ACTENTOATICH DATA

SEAT TYPE  Ford Tot

DUy 3-Year

IMPACT TYPE Side

SLED VELOCITY

29.3

ft/sec

SLED PULSE

2.0 g's/division
Filtered

Class 60

Anterior-Pcsterior
Chest Acceleraticn
2.5 g's/division
Filtered

Class 1000

Superior-Inferior
Chest Acceleraticr
2.5 g's/division
Filtered

Class 1000

Left-Rignt

Chest Acceleration
2.5 g's/division
Filtered

Class 1030

Resultant Chest
Acceloraticon

2.0 'u/division
Filtercu

Class 1000




HSRT SUMMARY DATA SHEET

Test Number: A-692
Test Date: August 23, 1973

Restraint Descriptions:  Chrysier ilopar

Dummy J-year

Sled Velociily: 30.0 mph

Sled G-Level: 21

Impact Directi~n: Front

Dummy Attitude: 3 Sittiné, facing toward the front of the simulated
vehicle. ’

Test Observation®

G's in htad and chest were high due te rigidity of face shield. Duinmy

tends to submerine.
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FIGURE A-7 SET UP FOR CHRYSLER MOPAR, FRONT IMPACT




Test ilo.; A-692

FIGURE A-8 GRAPHCHEK SEQUENCE CAMERA



TEST 1. A-692

HEAD ACCELERATION DATA

SEAT TYPE _ _ Chrysler Mopar

- DUMMY 3-Year

IMPACT TYPE Front

SLED VELOCITY

44.0

SLED PULSE

2 g's/division
Filtered
Class 60

Anterior-Posterior

Head Acceleration
5 g's/division

Filtered

Class 1000

Superior-Inferior

Head Acceleration
5 g's/division

Filgered

Class 1000

Left-Right

Head Acceleration
5 g's/division

Filtered

Class 1000

Resultant Head
Acceleration

4 g's/division
Filtered
Class 1000

\

Severity Index
40 sec/div

VISICN,GOUI T

PRIGET .




CRECT 20070310 DATA

TEST no,  A-692 ‘ SEAT TYPE  Chrysler Mopar

DUsY 3-Year IMPACT TYPE Front

SLED VELOCITY 44 ft/sec

SLED PULSE

2.0 g's/division
Filtered

Class 60

Anterior-Posterior
Chest Acceleration
1.0 9's/division
Filtered

Class 1000

Superior-Inferior
Chest Acceleration
1.0 9g's/division
Filtered

Class 1000

Left-Right

Chest Acceleration
1.0 g's/division
Filtered

Class 1000

Resultant Chest .
Acceleretion

1.0 ''s/divisica . }
Filtered
flass 1020



HSRI SUMMARY DATA SHEET

Test Number: A-706

Test Date: August 28, 1973

Restraint Descriptions:  Chrysler Mopar

Dummy: 3-Year

Sled Velocity: 20.0 mph

Sled G-Level: 16

Impact Dircction: Si'e

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

Test Observation:

Seat provides 1ittle or no protection in 5ide impacts. Head and chesl

g's were very high. Head impacted door.
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Test No.: A-706

FIGURE A-10 GRAPHCHEK SEQUENCE CAMERA




TEST RO. A=706

HEAD ACCELEPATION DATA

DUMMY 3-Year

IMPACT TYPE  cide

SEAT TYPE _Chrysler Mapar

SLED VELOCITY 29.3

SLED PULSE

2 g's/division
Filtered

Class 60

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

Class 1000

Superior-Inferior
Head Acceleration
5 g's/division
Filgered

Class 1000

Left-Right

Head Acceleration
5 g's/division
Filtered

Class 1000

Resultant Head
Acceleration

10 g's/division
Filtered

Class 1000

Severity Index
40 sec/divy

ft /sec

joN.GouLD NG |
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VEST 1D, A-706 SEAT TYPE _ Chrysler Mopar
DU Y 3_Year INPACT TYPE Side

SLED VELOCITY 29.3 ft/sec

SLED PULSE : : - |

2.0 9's/division e ) o ) T
Filtered SR o oo

Class 60 s T T o

Anterior-Pcsterior L L )
Chest Acceleraticn U

N 5.0 g's/division e
Filtered B L LT B
Class 1000 bt I,
Superior-Inferior

Chest Acceleraticn
5.0 g's/divisior
Filtered

Class 1039

Left-Rignt

Chest Acceleration
5.0 g's/division
Filtered

Class 10630

Resultant Chest

Acceloration T ’ ’
4.0 "7 vivasion

Fitiov.d IL
Class 1000 ,_\_qu




HSRI SUMMARY DATA SHEET

Test Number: A-693

Test Date: August 23, 1973

Restraint Descrip%ions:  G.M. Love Seat

Dummy: 3-Year

Sled Velocity: 30.0 mph

Sled G-Level: 21

Impact Direction: Fronf .

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

Test Observation:
Good load distribution, mininum hzed excursion. Possible overflexion of
the neck, also prssible abdominal contact with adult lap belt if harness is

loose.
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Test No.; A-693

FIGURE A-12 GRAPHCHEK SEQUENCE CAMERA




TEST HO. A-693

HEAD ACCELERATION

DUMMY 3-Year

SLED VELOCITY

44

SLED PULSE

2 g's/division
Filtered -

Class 60

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

Class 1000

.

saperior-Inferior
Head Acceleration
».5 g's/division
Filgered

Class 1000

Left-Right

Head Acceleration
2.5 g's/division
Filtered

Class 1000

Resultant Head
Acceleration

2 g's/division
Filtered

"Class 1000

Severity Index
40  sec/div

DATA

SEAT TYPE _

INPACT TYPE

g.M. Love Seat

Front




TEST Ho, A693

CHEST Aormi P Ty DA

. SEAT TYPE _ G.M. Love Seat

DU Y

SLED VELOCITY

SLED PULSE

2.0 g's/divisien
Filtered

Class 60

Anterior-Postcrior
Chest Accelevation
1.0 9's/division
Filtered

Class 1000

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

Class 1000

Left-Rignt

Chest Acceleration
1.0 g's/divisicn
Filtered

Class 1000

Resuitant Chest
Br:eloration
1.0 s/cavisien
Filtored

Class 1000

3.Year IMPACT TYPE  Front
44 ft/sec
I “MWMW“.h”_”,“_,; -
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Test Number:

Test Date:

Restraint Descriptions:

Dummy:

Sted Velocity:
Sled G-Level:
Impact Direction

Dummy Attitude:

Test Observation:

HSRT SUMMARY DATA SHEET

A-707
August 28, 1973

G.M. Love Seat

3-year
20.2 mph
16

Side

Sitting, facing toward the front of the simulated
vehicle.

a jvads very low. No contact of head and torso with vehicie interior,

Lower extremeties contacted door.
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Test Ho.: A-707
FIGURE A-14 GRAPHCHEK SEQUENCE CAMERA




BEAD ACCTLERATION DATA

TEST H0. _ a-707 SEAT TYPE _ g,M, Love Seat

DUMMY 3-Year IMPACT TYPE  Side

" SLED VELOCITY 29.6 ft /sec

SLED PULSE S ol e

2 g's/division S o ‘
Filtered - S e
Class 60

Anterior-Posterior
Heid Acceleration -

1 g's/division T -
Filtered T e e o
C.ass 1000 e R S

S 4
* ——ai
' : ] 1 1 1 .
e - " - s
~ — : : —

Superior-Inferior
Head Acceleration
1 g's/division S e T . ,
Filgered SRR ST — T T T
Class 1000 e

Left-Right

Head Acceleration
1 g's/division
Filtered

Class 1000

Resultant Head - e B e
Acceleration A B . -
2 g's/division N n

Y2 f
Filtered \ '
Class 1000 } Yl \\‘\“*\\__,ﬂ\_\/A\\_,\\Q_,,_n.-~,__

Severity Index
10 sec/div



A-707

AUSCT ARATI N TT Y nATA
[ IV S JRN .

SEAT TYPE G.M. Love Seat

DUy

3-Year

IMPACT TYPE Side

29.6 ft/sec

SLED VELOCITY

SLED PULSE

2.0 9's/division
Filtered

Class 60

Anterior-Postcvior
Chest Accelerztion
1.0 g's/division
Filtered

Class 1000

Superior-Inferior
Chest Acceleration
1.0 ¢g's/division
Filtered

Class 1000

Left-Rignt

Chest Acceleration
1.0 g's/division
Filtered

Class 1000

Resultant Ciost
Arceleration

1.0 =/d1vision
B '

Clazs 10w

RUSH INSTRUMZNTS DIVISION GOULLD PiC
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HSRI SUMMARY DATA SHEET

Test Number: A-712
Test Date: August 30, 1973

Restraint Descriptions:  G.M. Love Seat

Dummy: 3-Year

Sled Velocity: 19.3 mph

Sled G-Level: 16

Impact Direction: lear

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

Test Observation:

Gentle ride, g loads very low, head weil supported.
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3 Test He. A-712

FIGURE A-16 GRAPHCHEK SEQUENCE CAMERA




v PRI [ SVRNERY

SEAT TykPD 5.1, Love Sext

- - — - e

INPACT TYPE Rear

Dy 3-Year
SLED VoI 28

_ft/sec

SLED PULSE
2 q's/division

Anterior-Postaecior

Head Acceleraticn
2.59g's/aivision

Filtered

Class 1000

Sunerior-Inferior

tead Acceleration
2.5 g's/division

Filgered

Class 1000

Left-Rignt

Head Acceleration
2.5 ¢'s/division
iltiarad
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Test ilo. 3 A-694

FIGURE A-18 GRAPHCHEK SEQUENCE CAMERA




SLED PULSE
2 g's/division
Filtereo

Cicas ~u

Antericr-Posterior

head Accziere ion
2.5g's/d1visien

Filtered

Class 1000

Superior-Inferior

Head Acceleration
2.59's/division

Filgered

Class 1660

Left-Right

Head Accelarztion
2.5 g's/civision

Filtersd
Class 1000

- AT

RIS A

£

STAT

INPACT TPz

T GLit Love Seat
fun without bacs. sirap
Front

s e e \\/r/\\./\

TN,
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1257 1o, AG94

DU 3 vear

SEAT TYPE ___G.M. Love Seat

Run without back strap
IMPACT TYPE Front

ft/sec

SLED VELOCITY M

SLED PULSE

2.0 9's/division
Filtered

Class 6C

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

Class 1009

Superior-Inferior
Chest Acceloraticer
1.0 g's/division
Filtered

Class 1000

Left-Rigat
Chest Acceleration
1.0 ¢'s/division

Resaltent Chost
Accaleintion

1.0 '/ oen
F1loarad

Class du

/ \/ﬂvp\ i
_ VrV’”A\N»hw



Test Number:

Test Date:

Restraint Descriptions:

Dummy:

Sled Velosity:
Sled G-Level:
Impact Direction:

Dummy Attitude:

Test Observation:

HSRI SUMMARY DATA SHEET

A-695
August 24, 1973

G.M. Love Seat with Aduit Lap Belt in Towest position

3-Year
30.C mph
21

Front

Sitting, facing toward the front of the simulated
vehicle.

Distinct possibility of seat back Taiiwme at the point of connection

with the top strap. The seat would then pivui cut of the adult lap belt

and become a free hody.

Otherwise, the seat performance in this cenfiguration is good.
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Test No.: A -696

FIGURE A-20 GRAPHCHEK SEQUENCE CAMERA




HEAD ACCELERATION DATA

TEST WO. A=095 SEAT TYPE _ G.M. Love Seat

DUMMY 3-Year IMPACT TYPE_ Run with adult lap belt
in Towest position - Front

SLED VELOCITY 44.0 ft /sec

SLED PULSE N

2 g's/division ) T T T T

Filtered

Class 60

Anterior-Posterior
Head Acceleration
5 g's/division ) C : -

Filtered o oo oo T T

Class 1000 S S S S S U
. - e

Superior-Inferior
Head Acceleration B ,
5 g's/division N N
Filgered S S
Class 1000 S S Enu___,," L
S _Hw._.-]l._.v‘___, o _4__1_"1_ bl
B™ JTHING

Left-Right | R SR

! -
Head Acceleration ~w~/i/\\\’/
5 g's/division o o o :
Filtered I o o s
Class 1000 S ; “

S B _

Resultant Head

Acceleration

2 g's/division

Filtered

Class 1000 —_—

4

Severity Index : . //,’—

40  sec/div /




CHeEST rorrr et TN PATR

TEST NO. A-696 SEAT TYPE E.M. Love Seat
DU Y 2 Vpap INPACT TYPE Front - Run with
SLED VELOCITY u ft/sec adult lap belt in lowest position

SLED PULSE

2.0 g's/division
Filtered

Ciass 60

Anterior-Posterior
Chest Acceleraticn
1.0 g's/division
Filtered

Class 1000

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

Class 1000

Left-Right ) ) o ) o
Chest Acceleration . : .
1.0 g's/divisicn "~—““"“"*"”JV\/TI’SﬂVr/J?A\V“/‘/V\N/\/
Filtered

Class 1020

Resultant Chest
Acceleration
1.0 's/divizion /

FiToovad

Class o0 / U\,/\,\/\MN\A\




Test Number:

Test Date:

Restraint Descriptions:

Dummy:

Sted Velocity:
Sled G-Level:
Impact Direction:

Dummy Attitude:

Test Observation:

HSRI SUMMARY DATA SHEET

A-697

August 24, 1973

Collier-Keyworth Bobhy Mac

3-Year
29.5 mph
21

Front

Sitting, facing towarcd the front of the simulated
vehicle.

Head -excuisien mininal, chest g ‘oads myderate, good load distribution.

Facial injuries possible due to impact with soiff face shield.
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Test [jo. A -697

FIGURE A=22 GRAPHCHEK SEQUENCE CAMERA




Y ACSTET AT QAT
G ATOTLE ATIG LATA

TEST HO. A-697 SEAT TYPE Collier-Keyworth Bobby-Mac
DuMMY 3-Year IMPACT TYPE  Front
SLED VELOCITY _ 433 _ft

SLED PULSE -
2 g's/division - S m e s e
Filtered : R . e
Class 60 - -

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

Class 1000

Superior-Inferior
Head Acceleration
5 g's/division

Filgered S . |
Class 1000 ] T
woie 17 T —
- . !
sr » - B
Left-Right R T

Head Acceleration’

5 g's/division - :
Filtered - S
Class 1000 C T o

Resuitant Head
Acceleration /

2 g's/division
Filtered
Class 1000

Severity Index
40 sec/div



-

TEST 10, A-697

SEAT TYPE Collier-Keyvorth Beboy-sia

DLl 3-Year

SLED vELOCITY

SLED PULSE

2.0 g's/division
Filtered

Class 60

Anterior-Postcior
Chest Accelarzation
1.0 g's/division
Filtered

Class 1000

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

Class 1000

Left-Rignt

Chest Acceleration
1.0 g's/division
Filtered

Class 1C00

Resultent Chost
Azceleratron

1.0 Lrs/divisaen
Fliterea

Class 1uCd

3.3

IMPACT TYPZ Front

__ft/sec

T
Jn
Hv,f




HSRI SUMMARY DATA SHEET

Test Number: A-708

Test Date: August 28, 1973

Restraint Descrip”ions:  Collier-Keyworth Bobby-Mac

Dummy: 3-year

Sled Velocity: 19.9 mpn

Sled G-Level: 16

Impact Directica- Side

Dummy Attitude: 3ZE$Z?§’ facing toward the front of the simulated

Test Observation:

Some (limited) protection i» ¢ida imnact. Head impacted door.
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Test No. : -08

FIGURE A-24 GRAPHCHEK SEQUENCE CAMERA




HEAD ACCELERATICH DATA

Collier-Keyworth
TEST HO. A-708 SEAT TYPE _ gobby-Mac
DUMMY 3-Year IMPACT TYPE Side
SLED VELOCITY 29.2 ft
SLED PULSE o L
2 g's/division el
Filtered T o e

Class 60 f\»~~ﬂ\—-\bh_;_v

Anterior-Posterior —_— %?\‘\/—7;__~_______________;.;__

Heed Acce’:zration

5 g's/division S o -
Filtered ‘ . e o o
Class 1000 A oo

e — [ SR e _ o I
:< B DR 1;“'—’ —— b L [ S NS
- = - = =
i T RO S s taa =T T T -
Superior-Inferior

Head Acceleration
5 g's/division

Filgered

Class 1000

Left-Right

Head Acceleration
5 g's/division

Filtered

Class 1000

Resultant Head o U
Acceleration ) :
10 g's/division ‘
Filtered __"f“
Class 1000 - N
Severity Index - 1t T

40 sec/div

N



Collier-Keyworth

CrRT TVOC Bobby-Maz

TR o
b 8Yeer oo IEPACT Tyie Side
SLid J29.2 0 ftfesc

SLile o Ul

2.0 rsravisio
Filoe e

(Tess (o

i
/ \
Jo— o o e
Aritorioe~Posterior
Chest Accalerntnoy
1.0 g's/divisien

Filtered

Cless & L0 ,
m_’”_—‘\.\w\/ \ /\/ \-\_‘\‘A/I"\/

L

Ly vior=Tniorier

sl

© 1.0 G's/division
Y V2NN NP

vy
:A\ r
}E\
foo .
Chioe L " ‘\‘
1.0 fo

- e N ’n\ ~
o o
.
-~ - -
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FIGURE A-26 GRAPHCHEK SEQUENCE CAMERA




TEST RO. A-714

Head MCCELCRATION DATH

Collier-Keyworth
SEAT TYPE _ _Bobby-Mac

3-Year

IMPACT TYPE Rear

DUMMY
SLED VELOCITY 29,6

SLED PULSE

2 g's/division
Filtered

Class 60

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

Class 1000

Srperior-Inferior
Head Acceleration
2.5 g's/division
Fiigered

Class 1000

Left-Right

Head Acceleration
2.5 g's/division
Filtered

Class 1000

Resultant Head
Acceleration

1 g's/division
Filtered

Class 1000

Severity Index
10 sec/div

ft/sec
N S SO
—'7"~~;'~—1'*——-~ e e e

- ; s e e
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Collier-Keyworth
Bobby-Mac

crr= Typ<T
VT

mp AT TunC
ey SYOR N It

Rear

ft/sec

SLeD PULSE
2.0 g's/crrcica
Fivtopd

Poobel oM

jass 62

h)

Artarior-Posterior
Ciest Acceleration
1.0 g's/division
Filtered

Class 1000

Sunerior-Inferior
(a5t Aceeleration
1.0 g's/civision
Filtered

Ciass 1039

Lafi-Picht

Chest Acceleraticn
1.0 g's/uivision
Filteros

Class 1223
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Test No.: A-698

FIGURE A-28 GRAPHCHEK SEQUENCE CAMERA




HEAD ACCLLIRATION DATA

ag

TLST 1o, A-69€ SEAT TYPE _ Iryin Model I-165
DU 3-Year INPACT TYPE__Eront

SLED VELOCITY 3.8 ft/sec

SLED PULSE

2.0 g's/division
Filtered

Class 60

Anterior-Posterior
Head Acceleration
10.0 9's/division
Filtered

Class 1000

Superior-Inferior
Head Acceleration
10.0 g¢'s/division
Filgered

Class 1000

Left-Right e e
Head Acceleration : - com
10.0 g's/division - - o o
Filtered .
Class 1000 - —

Resultant Head
Acceleration
10.0g's/division
Filtered

Class 1000

Severity Index
40.0 sec/div




et g, A-698

SEAT TYPD _Irvin Model I-165
Dui iy 3-Year IMPACT TYPE Front

SLED VELOCITY 43.7 ft/sec

SLED PULSE

2.0 g's/division
Filtered

Class 60

Fnterior-Pcsterior
Chest Acceleration
2.5 g's/division
Filtered

Class 1000

Superior-Inferior

LChest Acceleraticr
2.5 q's/division
Filiered

Class 1000

Lefi-Rignt

Chast Acceleration o

2.5 g¢'s/division —— A A e
Filtered -

Class 1£00

/\\
Pesultant Chest 'J[ \ fﬁ%
el dan il
i .\‘L‘.v.. i r
Fiitered L

(lass T ku’v\\/ﬁx““¥\__f_,m,




HSRI SUMMARY DATA SHEET

Test Number: A-699

Test Date: August 27, 1973

Restraint Descrirtijons: Kantwet 784

Dummy: 3-Year

Sled Velocity: 29.8 mph

Sled G-Level: 21

Impact Directi.n: Front |

Dummy Attitude: Siﬁ?i?g, facing toward the front of the simulated
vehicle.

Test Observation:

body motions moderate. & lewele very Jow. Overall body restraint good.
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Test Ho.: A-699 ‘

FIGURE A-30 GRAPHCHEK SEQUENCE CAMERA




PR PRy

SLED YELOCITY 43.7

SLED PULSE
2 g's/division
Filteraed

Clags A0

Anterior-Pcstavior T
gzad Accelcration
25 ¢'s/di sion

Filterad
Class 1000

e e e

T
i

PO T

- . . 2¢r
14 tas b L AR
vor P

LI Cynr

A e e

PN

s
- \\\
S~ N e T ———
\ , =
1 7
\w/
T e

- - \ e e T
\ —
Superior-Iniarior . ;
Head Acceleraticn \\/\/
2.5 g's/division
Filgered
Class 1000
e e e //\‘\_\_ = e e
Left-Right - e
Head fcceleration
2.5 g's/division
Filtered
Class 1022
r\
Pesulisnt 4. C
Acezlevaticon , "
T ] . ' ,
Fitrerad e .
Clasz oo s e T b oo



ST 0. A-699 SEAT TYPL _ Kantwet 784

puiy 3-Year I'PACT TYPE _ Front

SLED VELOCITY 3.7 ft/sec

SLED PULSE
2.0 ¢'s/division
Filtered
Class 60 T : -

Anterior-Postericr

Chest Acceleration
1.0 g's/divisien

Filtered

Class 1000

Superior-Inferior
Chesi Acceleraticr L

1.0 ¢'s/division "
Filtered - - - g

Class 1020 /,,r/‘“/\\\ﬁdz*“v/N—
1\ |

Left-Rignt
Chest fcceleration &f“

1.0 ¢'s/division —_——— \\,M\« oA
Filtercd n~SV

Class 1239

Resultant Cient /Pw A

Aocalereiion s A

1.0 @'t “sivition ! \/ﬂd\

Pl / 3

H\ VO ]J_HJ // \/_/\\_ /
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Test No.: A-709
FIGURE A-=32 GRAPHCHEK SEQUENCE CAMERA




Ve A, SO DATC
P v dune Lo

TEST HO. 5 gms SEAT TYFE _ Kantwet Model 784
DUMHY 3-year INPACT TYPE Side

SLED VELOCITY 30.1 ft/sec

SLED PULSE . e
2 g's/division
Filtered

Class o P e

Anterior-Posterior "“-—"——"—‘*“”/f1P%\“'”‘\-—;;——**—*“‘““"“"""“
derd Acceleration ’ o ' B )
s n's/division B o - .
ki tered B
Class 1000 R T e
N ——
N . N
Svperior-Inferior o o _ L
read Acceleration
5 g's/division o _
Filgered . L A
(lass 1000 . L N . e .
i
|

' Le ft-Right l“ : S et S
“ead Acceleration __,\NL!M\«”‘\~‘\¢’/_____‘___________
.« g's/division — l
F ltered B ) o
Clezs 1000 ) o -

Resultant Head '

Accileraction

4 g's/division
. Filtered PR —~

Class 1020 -_ e T —

>:vority Inaax
T sec/diy




TEST id.  A-709

puiiy

3-Year

IMPACT TYPE Side

SLED, VELOCITY

30.1

SEAT TVPE Kantwet Model 784

ft/sec

SLED PULSE

2.0 g's/divisien
Filtered

Class 60

Antarior-Posterior
Chest Acceleration
1.0 g's/division
Filtered

Class 1000

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

Class 1000

Left-Rignt

Chest Acceleration
AR

L g's/division

F'H tered

Class 1020

Resultant (host
fientorraan

1.0 iy
Filioyod

Class 1uL3)




Test Number:

Test Date:

Restraint Descriniions:

Dummy

Sled Velocity:
Sled G-Level:
Impact Directirs:

Dummy Attitude:

Test Observation:

Gentlie ride.

HSRI SUMMARY DATA SHEET

A-715
August 30, 1673
Kantwet Model 784

3-Year
20.2 mph
16

Rear

Sitting, facing towa~d the front of the simulated
vehicle.
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0. : A-715

Test

FIGURE A-34 GRAPHCHEK SEQUENCE CAMERA S

E




HEAD ACCELERATION DATA

TEST HO. A-715

DUMMY 3-Year

SLED VELOCITY 29.6 ft

SLED PULSE

2 g's/division
Filtered
Class 60

Anterior-Posterior -
Head Acceleration
2..g's/diision

SEAT TYPEL _ Kantwel Model 784

INPACT TYPE Rear

Filtered ]
Class 1000 - L L
|
———— - b ‘_,’. - — ;__ ;— =
- T i A

Head Acceleration
2.5¢'s/division

Filgered ‘ S

Class 1000

Left-Right T

Head Acceleration ’
2.5g's/division

Filtered

Class 1000

=~

L
Resultant Head

Class 1000

Severity Index
4 sec/div

Acceleration
1 g's/division
Filtered \fwfﬂy ot
[ ™



TEST HO. A-715

Ve~ g f me g e
crrsT o pechet T T

DU 3-Year.

SIAT TYPE _ Kantwet Model 784

1FMPACT TYPE Rear

SLED VELOCITY 29.6

ft/sec

SLED PULSE

2.0 g's/division
Filtered

Class 60

Anterior-Postzrior
Chest Acceleration
1.0 g's/division
Filtered

Class 1000

Superior-Inferior
Chest ficceleraticn
1.0 g's/division
Filtered

Class 1000

Left-Riant

Chest fcceleration
1.0 g's/division
Filtered

Class 1000

Rosultant Chest

A-coleratlion

T N V=S lavive ey
1.0 s dvvsin
Fitiered

Class 100




Test Number:

Test Date:

Restraint Descriptions:

Dummy:

Sled Velocity:
Sled G-Level:
Impact Direction:

Dummy Attitude:

Test Observation:

HSRI SUMMARY DATA SHEET

A-701
August 27, 1973

Kantwet Model 275 Intanseat Harness

3-Year
30.2 mph
21

Front

Sitting, facing toward the front of the simulated
vehicle.

Head evcursion very low. G lavels very low. Belts distiitutc load

well. Possible overflexion of the neck.
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Test Wo.: pA-701 i

FIGURE A-36 GRAPHCHEK SEQUENCE CAMERA




TEST WL A-701 SEAT TYPE Kapt.=t iedel 275
Infanseat Harness

Uk 3-Year IWPACT TYPE  Front

SLED VELOCITY  44.3 . ft/sec

SLED PULSE . -
2 g's/diwsion '
Filterad

Class 60 Ce———

Anterior-Posterior -———-"—"’//‘-/’//~‘/\\\\‘\""\\xr\ iy
Head /.cceleration
2.5 3's/division S I

Filtrred
Clazs 1000

Superior-Inferior NN

Hrac Acceleration o \\N,‘// T
2.5g's/division - NS -

Filgered _ - el

Class 1000 e e S

Left-Right T T —

Head Acceleration
2.5 3's/division

Filtered

Class 1000

Resultant Head z
Rcceleration //
2 g's/diasion -~

Filtzrn ~

R
L R ) e s ™ —

Severity Indax
o i



Toee A-70 —nr pyne
S b STTTTYPT Waptuet Mode] 27
viiape -y Infanseat Harness

S 2 O B Front

SL2D JloLloh a8 3 Ti/sec

Antarior-Posterior
Crest Acceleration
1.0 g's/dwvision
F Ttered

Class 1CCC

Surerior-Inferior
uhast Accclarction
1.0 ‘g's/division ~ \

Filterec -—~—/‘\‘\\fo4f A

Cless 1020

Lert-Rir

1

I -~ hl
TheST ACC
‘s

WPV AN



Test Number:

Test Date:

Restraint Descrmiproions:

Dummy:

Sled Velocity:
Sled G-Level:
Impact Direction:

Dummy Attituce:

Test Gbservation:

HSRI SUMIARY DATA SHEET

A-711
August 30, 1973

Kantwet Model 275 Infanseat Harness

3-Year
20.0 mph
16

Side

Sitting, facing toward front of simulated
vehicle.

Restraint system slowed durmy considercably before head and shoulders

contacted door. o levels moderate. Graph-check failed; no still photos.
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TEIST L. L

UMY 3-Year

SLED VELOCITY 29.3

SIAT TRl haneet Model 7o

SLED PULSE

2 g's/division
Filtered
Class 60

Anterior-Posterior

Head Acceleration
5 g's/division

Filtered

Class 1000

Superior-inferior

Head Acceleration
s a's/division

Filgered

Class 1000

Left-Right

Head Acceleration
5 g's/division

Filtered

Class 1000

Pesultant Head
Acceleration

4 g's/division
Filtered
Class 1CC9

severity Index
22 sec/dny

Infanseat Harness
- DPACT TYPE Side
ft
[
I A e




753y o, AT

L. (3-Year

SLED VELOCInY 29.3

SEAT TYPE

Kantwet Model 275
" Infanseat Harméss
T TYPE Side

__ ft/sec

SLED PULsC
0 G's/civasion
]

Anterior-Pesicomon
Crhest ficcele:
1.0 ¢'s/divizion
Filtercd

Class 1000

e
.

\ e e s s

Superior-InTerior
Chest Acnolerzoicn
1.0 ¢'s/c¢ivision
Filtered

Class 1030
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Test ilo.: A-702
FIGURE A-39 GRAPHCHEK SEQUENCE CAMERA




BEANY ACTTR O AT

SLED VELOCITY 44.3 ft/sec

SLED PULSE
2 g's/division
Filtered

Class €2

Anterior-Posterior

Head rfcceleration
2.5 y's/division

Filtered

Clasz 1000

/\/\/‘_N"—‘\

naTa

Trm A~
e n
RV

TYP

£

Front

Superior-Inferior
Head Acceleration

2.59's/division
Milgered

Class 1000

Left-Right

Head Acceleration
2.5g's/division

Filterad

Class 1000

Resultant Head
Acceleration i

~ogls/dirisien

G



A-702

e mm o~

[
[AV RN

3-Year

STAT TVPT Sears Harness

weAcT Tyeg  Front

SLED VELDOIVY

44 .3

nterjor-Pestoior
hest Aufﬁ‘er: icn
1vis

Superior-Infarior
Ghest Acocizration
g's/division

[ T B
Lost-" 0

g Lia
LalIT mlCopvaicr

et ot

1.0 g's/iisicn
P
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N
AN
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| \ |
/v
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ALl e caoel i IS,

o -

par Ty

§1ed Leanlity
T R B

Slec IR

- .

NI OL S Ul B VR AT

Ny e, 2 e S d ) R
Durmy Aititude:

Test Cheervziinn:

Little nrol- ol

<

HSRI SUMMARY DATA SKHEET

A-710
August 29, 1973

Stars narness .ocaer fegi

27102

LI R T B P N [ PR - H Kl N £ o~ “ a1 - "1
Sitting, facing tevarcs the front of the simuiated
vehicie,
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‘ .,
Test
FIGURE A-41

No.: A-710

GRAPHCHEK SEQUENCE CAMERA




HEAD ACCLLEVATION uATa

TEST NO. A-710 SEAT TYPE _ _ <ears Harness

Model 6401
DUMMY | 3-Year IMPACT TYPE  <ide

SLED VELOCITY 29.2 ft

SLED PULSE : LI I I
2 g's/division o -

Filtered

Class AN

Anterior--Posterior
Head A.celeration -
10 , s/division e e e o

Filtared e e
Class 1020 o DT T

Superfur-Inferior "*—-*“‘”-"‘*"ﬁ~~j'h——*i~’" e

Head Acceleration

10 g's/division
Filgered : ) Y :
Class 1700 R

Lefs-P.ght

Hezd ri~celeration
10 ¢ s/division

Filtered e R

Class 1010 T e e

' '

Resultan= Head
Acceleration

10 g's/division
Filtered }

Class 1000 oo

Seve' 'ty Index
10 c2c/div




TEST 110, A-710

ft/sec

DUTIY 3-Year

SLED VELOCITY 29.2
SLED PULSE

2.0 g's/division
Filtered

Class 60

Anterior-Postzvwior
Chest Accelaration
2,5 g's/division
Filtered

Class 1000

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

Class 1000

Left-Rignt

Chest Acceleration
2.5 g's/divisicn
Filtered

Class 1600

Resultant Chest
A-zeleration

2.0 's/dvisica
Lot I t
triwereud

Class 10v0

SEAT TYPE Sears Harness Model 6401

IMPACT TYPE Side




HSRI SUMMARY DATA SHEET

Test Nuwbder: A-703

kestraint Dezscriptions:  Sezrs Havness Model 6407 with car seat belt

P 3-Yem

Sled Velozity: 30.2 1nh

Sted C-leviis 21

Iupacy Diveciing: rront

Dunmy ATtitucde: Sit%ing, facing to.ard the front of the simuleted

venicis,

R RV VIVICT SR AR O RURY I

Lavos heed wnd wnole body excursions. Doy siid of 7 adult seat, impactic

"

dash and 71

(@]
D
)

» nar, Head ant chest accelerations extrerzly hich
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