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] The roof structure of the vehicle should be strong enough to
P 0 withstand a 70-mph ground-level roll over. Inasmuch as roll
prmtgmeeep e over tests are verv difficuit to conduct and do not orovide consistent
| ErirpeTa R | - results. a drop test will be developed in which the car will be
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= T e : primarily in accordance with Proving Ground Test Procedure
SRR = PG-20960-2 except that the drop height will be increased to
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'é Attoched GM design goils for 1969 have been provided for the guidance of
=4 division and stoff groups. Refinements are to be expected and comments
S will be opprecioted. A indicated, the moteriol was first disributed to
e General Motors groups cn March 7.
< ,
2 Design goals for 1968 models ore following the GSA proposed standards in
8 detail. In addition, models that will corry over into 1969 should provide
ot os many 1969 gools o3 p ssible. This w;ll obviously avoid redeslgmng and
(V) retocling.
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G.M. AUS OMOTIVE SAFETY TEST -ENGINEERING

19¢9 DESIGN GOALS FOR SAFETY

The following design goals an intended to outline performence requirements which should
be met by 1969 General Motc rs possenger vehicles. The design should prevent the vehicle
occuponts from being severely inlured under the follawing impoct conditions:

1. During o 30-mp: bostier impact.

2.  During a 40-mpn impoct in which one vehicle runs at 99* into the
side of ancther sehicle moving ot 40 mph,

3. -During @ J0-mp rear end collision wi thout brokes applied.

4.  During o grounc level roll over from on iniial speed of 70 mph, or
a simulation of ‘his condition. -

Performance requirements for {ighting, visibility and pedestrion protection are olso defined.

The present state of the art mokes it necessary to develop these requirements with incomplete

information. Moany will be madified to make them more or less severe as odditional test data
ore ocquired and as vehicle design progresses. {t should also be recognized that still more
stringent goals will be required in future yeors. These design goals ore tentative but every
effort should be made to meet or exceed them. :

.1 VEHICLE CRUSH CHARA(TERISTICS

The vehicle should be so desi jned that the moximum utilization is made of comgonents to
obtain energy obsorption in a | uirections. When thzse components ore deflected under
crosh conditions, they should collectively produce o nearly uniform force-deflection curve.
For example, when the vehic e is impoacted into ¢ barrier, the resulting acceleration troce
should be s neor o square weve a3 possible. Present passenger vehicles deform opproxi~
mately 18 ko 25 inches on o J0-mph barrier test. This cmount of deformation seems reason—
able providing the preceding criteria is met,

Yehicles should be designed to deflect and avoid the tendency to interlock under frontal

-eollision with irees or other vehicles. The hood end front fenders should be designed to

prevent theit pushing back into the passenger compariment,

Side crush chorocteristics will be evaluated on o 40-mph simuloted intersection impact with
both cars moving. Under this condition, the inside of the passenger compartment should not

- move inword more thon 6 inches. -

The reor crush chacocteristics should be so designed that during o 30-mph reor impact by a
vehicle of equol weight, the target vehicle acceleration shall be such that occupants shall
not receive serious injury, pertizulorly in regard 1o whiplosh, The desiroble rear erush
distonce is to be defined. '
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The bumpers sholl be designic so that they present on essentiolly vertical ares thot wil!
‘minimize the tendency of the vehicle to either climb up or submarine under objects that
they strike . This is particula ly importont on side impacts to prevent penetration of the
passenger compartment of the struck vehicle. Effective bumper contoct area shall be
provided between 17 ond 18 inches from the ground, from the curb load to full loed in
level or bumper dive attitude. The front and rear bumpers sholl hove sufficient strength or
tesilience o withstond a ston dordized S-mph test in which rthe cor is impacted into o 6-
inch diameter pipe Aexibly msunted horizontally 17 1/2 inches cbove the pavement and
extending & inches in front o' a solid wall. Under this condition, no pemanent deformo~
tion of the bumper or structural components should result, Scrotches will be toleroted.
A second requirement is tho" he bumper withstand o 2-mph impact ot @ 30° angle to the
obove test facility. This wil! simulote contacts encountered in porollel parking situations.

The obuwve bumper requiremer t, while not stricily a safety tequirement, is included becouse
of frequent criticism 6F iires2nt designs for their inability to sccommodate ordinary porking
conlocts,

I FUEL TANKS .
A full gasoline tank shall not be dislodged from the vehicle under a 30-mph barrier test,
or when the vehicle is hit from the rear at 30-mph, or from the side ot 40-mph if the car
is moving. Under these some conditions, i should not leok more thon 1 ounce of Fuid
per minute. The fuel tank vents and gos lines should be ruted o that the poss...ulnv of
fuel enterlng the possenger co:mpariment is ehmmaied

The tank is to be locoted in <n area not subject to the crush identified obove. Fill pipes
are o be on the side of the car,

I} GLASS

_ The windshield sholl be so constructed end mounted that it is retained in the windshield

" opening and that a 50th permntﬂe unrestrained dummy will not penetrate the inner layer.
during & 30-mph barrier tes:. !t thall be 50 constructed that the dummy’s head will not
experience o dongerous to lite injury os indicated by the Wayne State curve during contacl
with the windshield. Locera-ive propertics of the glass upon fracture sheuld be minimal .

Both the windshield and bout light sholl ke 5o designed that they will be retained in their
opeanings during a 70-mph rai! over test.

The side glass sholl be of such construction thot they will couse minimum injury tc head
impocts at 20 mph os determined by Wayne State injury curves,

1V HEADRESTS

Heodrests shall be provided for the two front seat outboard occupants. A minimum width

of approximately 10 inches is required at the top tapering down o conform with seat styling.

The headrests shall hove sufficient strength so that they ore retoined on the front seat during
the vorious impcct tests. The reerward longitudinol strength will be sufficient so that o 50th
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percentile dummy during o sinalated 10g rear impact will not have o recrward heod
deflection relotive fo his chest greater than 15°,

The rear surfoces and structure of the heodrests shall conform to instrument panel impact
specificotions. .

V  INSTRUMENT PANEL

The general function of the irstrument ponel will be 1o provide a conavenient locction for
oll necessary controls and instruments while at the same fime provide o safe torget for
passenger impact. This impoct may be the heod in the cose of the belted passenger, or

the torso in the cose of the urbelted passenger. Vehicles should be designed to give maxi-
mum benefit to both belted ar d unbelted passengers. 1t is realized thot the requirements
of these two situaticns ore not clways compatible, however, every effort should be mode
to meet them. In order to preperly aceomplish its function, the irstrument panel should
have the following choracteristics:

A. Genemndl .

1. Should heve no significant discontinuities, unyielding knobs,
proteuding “rim, or other features that would produca heod, eye,
or facial trauma. Air conditioning outlets, osh trays, etc., ore
to be fail safe in any position. .

2. Should not be constructed of any material that tends to shatter or
splinter, producing sharp edges or lood-concentrating creas.

8. Heod Contact Area — Restroined & Unrestroined

V. Constructicn over the entire width of the panel sholl be such that
@ 15 pound, 6.5-inch diameter sphere will be subjected o fess
than BOg d:celeration from a speed of 30-mpn. This will require
o crush dis'once of 4.5 fmcnes assum”™ 9 o conttant ferce colfopse.
Because of prububle deviations From this idesl condition, 5 1o 8
inches of ¢<rush distonze should be provided.

2. | The upper and forword surfoce should be covered with a glare-free,
load distribuling pad.

C. Llower Portion - Knee Contact srea

I. Construction over the entire width of the panel shall be such that
o 40 pound, 3-inch diameter sphere will be subjected to less than
30g decelerction from a speed of 15 mph. This will require @ crush
distance of 3 inches ossuming @ constant force collopse. Becouse
of probable deviotions from this idecl case, 5 to 6 inches of crush
distance should be provided.
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Vi INTERIOR PADDING

Interior podding must be proviced on all objects thot might produce injury i7 struck by
the heod. This includes door gasts, headers, mof rails, sun visor mounts, Front seat
backs, light fixtures, roof, wii dow operings. Since blows to these objects ore likely
to be glancing hits and since s veral inches of padding ore usuolly impractical, the

following generolizotion seens appropricte: Any interior surface likely to be struck by

or occupant's heod, except the instrument ponel and front seat back, shall be covered

with a minimum of 1,/2-inch-ttick effective load distributing material. The primary

purpose of this material is to ' stribute the lood 1o o substantiol orea of the %kufl, This
material should be of optimum Jensity to accomplish its purpose.

Other items of interior hardwaie such os am rests, window controls, door hondles, doo~
locking knobs, etc., must be cesigned so that they are either incopoble of producing
injury or ore protected by odecuate padding.

YH  LIGHTING

AN requirements of the following SAE Standord Procedures or their lotest revisions sholl
be complied with:

Heodlights J-579 or modified for tumpike beom.
Tail Lights J-585

Broke Lomps J-586 -

Jumn !ignals J-588

Bocky p Lights J-5%3¢
In oddition, the following conments opply:

A. Design consider tions should be given to o reduction in the accumulation
of ice, mud, and show that obscure vehicle lights,

B.  Reor lights shoul 3 not be continuous ocross the cor os depth perception is
reduced. The rear lights should be os close to the extremity of the car as

praclical ond should be visible from the side of the car. . - t

C. Front tum indicotors should be separated frem the heod loinps far enough
to prevent them from being lost in the glare. . \

D. Froat ond reor located side markers should define ot least 80% of the
length of the vehicle.

E. Front ond rear merker lights mounted on the roof are to be developed.
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VIl LOCKS AND HINGES

Strength requirements for locks and hinges ore made on the basis that each hinge individually
should be as strong os the lock . The minimum design strength requirements are as follows:
5000 pounds longitudinal (inte lock) with the additionel requirement that the door latch shall
be strong enough to contain ¢ '500-pound longitudinal foad at the secondary location posi-
tio:.. Tronsverse strength requ rements ore 2000 pounds outword with the odditicnal require-
men that the Tock hold 1000 paunds outword in the secondary position. This requirement
exceeds the suggested SAE J-13%b recommended practice. Inertial requirement of parks
should be so thot o 30y accele otion in any direction will not unlatck the lock. Any deflec
tion-of the door panel should not octuate the lotch mechonism. -

IX_ PEDESTRIAN CONSIDERATIONS

The front of the vehicle must be designed to minimize injury to those pedestrions thot it may
strike. 1t should be designed to deflect pedesttians to the side 1cther thon to the center of
the cor. It should present a rlatively smoolh foce, porticulorly in the bumper, grille,
ond heodlight areas. Heodlight eyelids must be eliminoted as must sharp vertical or hori-
zentel edges,

Exterior omameniation in the bumper area in front of the fender ond in front of the hood should

be 10 designed as lo not present sharp poinis or shorp edges from either front or reor. Exterior
moulding should be so designec as to eliminate sharp edges and points which can tear skin.
There should be no rugged or r.nw edges on bumper bars, grille bars, or accessory equipment.
Alt omomeniation, moulding, grillelbars, bumper bars, elc., must have s fficient clearance
to odjacent members ond be of such contour as to not caich fingers ond clothing. In esusence,
the front of the vehicle which is most likely to strike o wolking pedestsian wiil be blunt.

X _ROOF TOP STRENGTH

The roof structure of the vehic e should be strong enough to withstand o 70-mph ground-level
roll over. Inasmuch os roll ovar tests are very difficult to conduct and do not provide con~
sistent results, a drop test wiil be developed in which the car will be free dropped from o 45°
roll ottitude from its longitudir al oxis which will be parollel to the gound. The cor will be
tested primarily in eccordance with Proving Ground Test Procedure PG -20960-2 except thot
the drop height will be incrected to 5-1/2 feet, Under this test, the height of the passenger
seating positions shall not be crushed below 33 inches os determined verticolly cbove the P-
points., ' .

Xl SEAT ANCHORAGES
Both front and rear seats should be 5 anchored that they will be retained in their position
during @ 30-mph barrier impoct. It is desirable thot the seot adjuster does not allow the sect
fo saichet to the foremost position. , It would be further desired but will not be required that
the seat structure be strong enough fo allow the seat belts to be anchored to the seat. The.
front sect onchoroge should be so consiructed thot during o 40-mph cor-to-side impact with
both vehicles moving, the front seat will not break loose and act as & yam ko push out the
other side of the vehicle. During & 40-mph rear impac!, the front seat back may bend rear-

‘ward not more than 45° wlhen looded with two 50th percentile dummies. Under the shove

condition, it shall not become detoched from the vehicle.
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The front zeat back should act as a barrier to prevent unrestrained rear seat occuponts
from cousing edded injuries 1o the front sect occupants. On o 30-mph barrier impact
test, the front seat back should | sovide on effective borrier for three rear possengers.

¥Il STEERING SYSTEM

The steering system will be of conventional steering wheel ~column design. “This steering
system will be designed to provice the maximum amount of protection to the driver ond

the minimum hozard to all vehic e occupants. Auxiliary controls mounted on the column,
swci os geor selector, lum indicators, efc., shall be designed to minimize the possibility
of injury 1o occuponts. Conside ation should be given to mounting all such ecatrols on the
left side of the column ond to privide break -owny or other non-injurious mounts. In
oddition, the column and wheel should hove the following charocteristics:

A.  Colum

1. Shall not penetrots the passenger compartment more thon 1 inch
during o 30-mph barsier impact .,

2. Shall colicpse oxiaily at o load of 200 pounds for the first 1/4
inch; less thar 50 pounds for the next 1/2 inch; and 1000 pounds
for the next 9 inches. .

3. The axiolly m:viné parts {including steering wheel} above the
" energy-cbsorbing section shall not weigh more than 18 pounds.

B. Wheel

1. Shal! have a crushable pod protecting the hub.
(o) Having ot Ieicst 30 square inches' area, preferably circular,

b} Haovingo constant 1000 pounds crushing force %or a distance
of 3 inches.

2. The rim facing the ‘driver shall present o neorly flot surfece of not
less thon 3/4~inchiwidth.

3.  Any portion of the gﬁm shall collopse with less thar 200 pounds®
force. ' :

The requirements under A-2 chove are indicated by o computer analysis of the E. A, steering

column and ore intended o optimize its performance ,
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A. Forward Visibility

2.
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2.

VISIBILITY

Position of ste-:ring wheel should not interfere with driver's
forword vision. |

Hcod projecticn should not timit lower forward vision to less
than 10° belovs hosizontal line of sight.

Heoder should not limit upper forward vision to less than 20°

.gbove horizon al line of sight,

Left *A" pilicr shou!d not subtend an angle of more ﬂ\cn 6°
nor be locotec closer thon cpprox:mmely 20° left of forward
line of sight.

Eye positions far determining these considerations will be
referenced to he SAE eye ellipses.

B. Reor Yiew Mimons

Variable refle:tence on the inside mirroc should be pmv;ded in
steps of 4%, 15% ‘and over 55% reflectivity.

Inside Mirror

(o)} Field of view;" - all of the back [ight area but not |§ss
" than 20" included ongle horizontally . :

) Adjustmant vectically - should provide o view from 2°
above tv 32 below horizon on a level mod, under oll

load conditions, and for all driver-seat position combina-

tions.

{c} Locotion ~ wnhm 30° cf the driver's forword line of s:ght

and obove the driver's eye height .
Outside Mirror (Left Side)

{a) Field of view -~ 10° included angle both vertically ond
leterolly.

(b} Adjustment - should be remote to the interior, more positive

ecting, and more ronge thon now aovailoble,

{c) Llocotion - within 40° of the driver's line of sight and un-

obscured by any pitlors or unwiped windshield.
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GM CONFIDENTIAL PRELIMINARY
. - " SAFETY ITEM USAGE
1966 - 19468 SENERAL MOTORS PASSENGER CARS
{ ) ‘G5A S1d, No. 1964 Usoge [1987 Usage 1968 Urage
SAFETY ITEM i 1967 1968 Sh. | Opt, Jtd. ] Opt. | Sid. T Ops.
BODY - INTERIOR i
Seat Belt Anchorages (4~ Pelvic) i 31571 | 515/1a X - X - Xa -
Seat Belts (2 Fr1., 2 Rear,Pelvic) ' None | Nore 5 - 5 - S -
Shoulder Belt Ancl srages (2 Fre.} 5151 | 5151a X - X - Xa -
Shoulder Belt Anchorages (2 Rear) - | Nene | 515710 - - - Xo -
Shoulder Belrs (2 Frt.) - Mone | MNone - s J- - 5
Shoulder Belts {2 Rear) ) None | Nona - - - |- - 3
Padded Inshrument Poneis ' 51527 515/ X - X - Xa -
Podded Sun Visors : 5t5/2 | 515/%« b 4 - x - Xa -
Erergy-Absorting Forward Comportment : None | 515/2q - - I~ - Xa -
Recessed irstuments and Instrument Ponel Controls 51573 1 515% X X - Xo -
Safety Door Hinget : 515/5 | 515/% X - |x - Xo -
Sofery Door Latehes 515/5 .| 515/5a X o 2. - Xao -
Sofery Door Locks — Imside Frt. & Reor Free—Wheel n, : None | 515/5 Re - |FER | - Xa -
Seat Anchorages (Shength Requirs menh) | 515/4 | 515/&a X - X - Xa -
Seatbock _Locks (Folding Seats) : None | 515/60 - Sl 2. - Xo -
Glare Reduction - Instrument Ponel Top ' 51513 51513 X - Ix - Xa -
Glore Reduction — Instrument ond Contrals I 51513] 515N % X - X - Xo -
Inside Rearview Mirror (Safety Mg, ) : Nane | 515/17a - - |- - Xa -
Inside Reorview Mirror (Shatterpoof) ; None | None S - Is - 3 -
Recessed Window and Door Contmols (Interior} None | 515/18 - - |- - X -
Ash Troy ond Lighter Protection - Fromt and Reas None | S15/1% - - |- - X -
Arncest Profection - Front and Rear None | 515/20 - - I- - X -
Seatbock Podding (Forward Facing Seah) ' None | 515/2% - - I+ - X -
Headrestsy -~ Front Seats ; None | 515/22 - X b X - X
Rec: Window Defogger ' . None | 515/24 - X |- X - X
Rol! Bars (Open Light Trucks Only) . None | 515/25 - - X -
BODY -~ EXTERIOR '
Sefery Glass {ASA Z 26,1} s15/8 | s15/8 X - Ix - X -
Dual Speed Windshield Wipers ond Wishers ) 515/12§ 515/12e X - Ix - Xa
Glare Reduction - Windshield Wipeny ] 515137 515/13 X - X - Xa -
Cutside Left Hond Rearview Mirmor ) 515/17 1 5t15/17a X - Ix - Xa -
CHASS|S - INTERIOR ‘
Energy-Abmirbing Steering Control Syviem . 5154 | 515/4 X - X - Xa -
Dual Moster Cylinder Broke System ; : 515/9 | 515/% - - X - Xa -
Bual Master Cylinder Warning Light - . 519/9 | 515/% - - - Xe -
Standard Gearshi # Quodiant 5154111 1511 X - X - X -
Fuel Tank and Filler Fipe Security ; None | 515/28 - - 1~ - x
Speac-Waming Device ' None | None - 5 IS - $
Fire—Resizront Wiring Homess ! None | Norme - I5 - 3
CHASSIS - EXTERIOR ‘
Four-Woy Emergency Flosher : 5157 | 515/7 - x |x - X -
Stondard Bumper Heights ! 515/10| 515/10 X - = - X
Exhaust Enission Control ’ 515/%4! 515 4 - Cd §- X Xa -
Tiems and Safery Rims (TARA Srd,) ) 515115] 515/15 X - {x - X -
Backup Lights ) 51518 515/18 X - X - X -
Side Marker Lights None | 515/23 - R X -
Corroaion-Resistont Broke Lines . Nonre | None S - |5 - ] -
Royon Broid Brake Hose MNora | None ] L b - s -
NOTE: .
X Indicotes srendard or optionel usage of item complying with eriginal GSA Standord.
Xa Indicates stendard or optioncl usoge of irem complying with revised GSA Shanderd
$  ° Irdicates iendard or options! usoge of special iotety item which is not required by GSA Stondords. F 7204

B Y
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