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— i 3. Coflapsible “A” Pillars
HE- e . .
N 5 * EEmummnosmsrom May be possible to desian a thin tubular member that
o m - = trsireti e will- combine adequate bendina strenath with the
| b et | rﬂxm.wmh..f,m,ifi 2 advantaqges of an air gap for occupant impact crush
T S e distance.
o o e
e ; BT =T
- EESEETERETT S BEL Mr. Martin discussed with the Safety Review Board:
T — gy
. CTEERG N the advantages and disadvantages of the location of the
T m— ?..n...u....h.u.%ﬂ . windshield header.
_ . /%‘
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© 7 paie Rt Ill...l-.:i.“.wp//,/
o v —— T Dr. P. Kyropoulos discussed:
S S J/ :
N o — / 5 improved rollover protection
ﬂ/, & .Ilr.l...sl.v.v...,.rurt. .
_ RN e U Crash pad for front seat occupants
R e ;
. /// e —— restraints attached to seat
i e S \
. ..W.I.,:! _.h,..,w A Mr. Ed Kiove of Fisher Body reported on their activities
iEEEER— regarding possible safety features for future models. The
. e following items were discussed:
Page 5
_ i D. Roof structure integrity
{ 1. Establish need for further improvements from
l field accident studies,
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Disteibution List Altazhed
AGENDA
NHS!_!t_f:g

1. Siohn of Complicnco Tashs 1958 Vehicles

2. Propoied Yeliicle audit - Joanuxy 2, 1948

3. Statws of Picnt Lalaty Audit

4. Ressorch Conlic:hs

5. GM position on Dockats cus Februzy §, 1958

6. Report on discusion of first growo cf Dockers - Docomber 12, 14 % 15th,
7. Heddan's requas for informetion on Fuel tcabs

troke Test Procedure & Per cvmonce
Buick Resart
Discumsicn of Szfety Concests for o peaible 1572 B-C Fiz iuin

1. Biowcll = Prport ing for Enginosring Stafi. fzscaish, Sty'onp < ° laterices

2. Bidwell ~ Reporiing for Enginetring Staff oa !njury fndar*icn & Accidant Avc donce
3. Maitin « Reperting for Resecch

4. Kyrepoulos - Reparting for Styling

5., Klove - Reporing for Fishar Body

6. Lundstrom = Reporting for Auionsiive Sclety Ergineeing

Divisica b: =

Racr Vi.ien Pravirements = 1549
Legal Mteru

Mooting will, 5.2z Allaa
MNblic felations
Arvtorwstizo Sefcty Engincering Koz

1. New Jork Soiy Co-
2, Foara Fillcd Fue! Tonks

Fishar hrlz ftem

miar Orgamzehon Lotiers Onty 7121 .

SRB671215.00000001

000002059

+0000000°G1212989HS



PRODUCED BY GMC IN BINLING DUAN V. GMC

FISHER BOD "SAFETY REVIEW BOARD™ AGENDA

DECEMER 15, 1967

1. Tippiag Sect ond Head Zasts Progroms
2. 1972 Modal Fectwes

3. Roof Zuwh

4. Linwsr Shoulder Belt Retroctor « Safety Standord Modificotion

. 5. Rocker Window Switch Concelletion

SRB671215.00000002

6. Duoor Lotch inertla Test Procedure Approval

7. Child Seat - Monkey Testing

8. 1969 B~C Heodc. Hardwore

?. 1967 Stroto Seat Back Lock Release

8RBA712158082
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Safety Review Board: H.G. Worer, E. D. Rol ert, P. J, Monagher., R, M. Kye
W, E, Viilson

Engineering Stafl H.F.Borw, L, C. Lundsirom, 8. C. Par

Fisher Body C. E. Hadeen, E. H. Klove, k., C. H. Schomel,
K. N. Scott

Legol F.F. Hilder, J, Quick

Styling W. L. Mirchell, P. Kyropoules, J. S. McDoniel
V. D. Koptur
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GM Gene,
ral Il?cus Enginaering sm_r

. Ganatnl Molers Technursl Coner Waren, Nachgen 48090

Qate Cecember 28, 1962
S4uct  Sofety Review Boord = December 15, 1967
Te Distriiution Ust Atached

Prasent: Enginesring Stoff

E. N. Cole H. F. barr

E. D. lollert L. C. Lundsvom
- R. M. Kyes E. J. Premo
b9 . H. G. Wamer F. M. Coffey
s P. J. Monoghan 8. C. Panr
g W. E. Wilwn E. C. Campbell
8 ! Sl 4. B. Bdwelt
0 beps) Sl Financial Siaff
o F. F. Hilder -
3 . J. Quick
m Public Relotians
% Resecweh

A. L. Smith

D. Mortin

Others Frasent for Specific ltems

P. Bowsor

L. M. Monrigh

R. Hellmen

G. hydw

1. Broke Test Procecure end Parformance

Fisher Bady

C. E. Hadean
C. n. Schomel
E. H. Klove
W. M. Gouant

Styling Staff
W. L. Mirchel?
P. Kyropoulos
V. D, Kaptur
5. MeDaniel

J. L. Chiddister

M. Bowser reviewed with the group the activities of e wpeciol GM lroke Commitive. The

Broke Commith. ; is working in the following erecs;

A. The development of uniform GM tolerances above the minlmum

for 1949 mode! .

8. The development of o lest procedurs end porformance lavels for the 1970 models which would
wiiv'y the presant Federol requiremenis and includs odditional requirements which are con-
. sdared detiable In evaluating o breke system. This propossl should be considered in fesponse
1o the NHS3 Docket 1=1 (Service Brokes - Possenger Cars) on which comments are dug Feb-

vory 5, 1948,
nter-Orgamnration Latters Owly

SRB671215.00000004
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PRODUCED BY GMC IN BINLING DUAN V. GMC

Sofety Review Board = Decemoer 15, 1967

Poge wo
. C.  The development of a new test procecrs with appropricte parfarmance volues which would
be move realistic for the evaluetion of broke systems than the present Federo! stondard. This

proposal should be cons dered for 1971 o bayond. _

Mr. Bowier expech 1o hove recommended periormance volues for 19em B o-oilable for the Jan-
vary Sofety Review Boord mesting. Subsequent 1o the meaiing, the car divisions ware requested
by buick %o consider powible 1lwrnatives for ltem B for the Jonuary meeting which ore reosan=
able and practicoble.

At the suggestion of M. Cols, Mr. Bowser ogreed 10 review with the broke engineers the question
of brake balance on high ond low cosfficient of friction rood uw’oces.

In developing brake porformer ce criterion, porticulorly for Item B, M. Kyes stated that the
divisions should =timate what changes might be requized and poniible cost for discussion ot the
Jonuory meeting Jf the Sofen Review Board, The comt-safety benefit shouid be considered.

2. 3=C Mogrom - 1972

M. Rollert steted thot since e 1970 progrom is nearing fingl completion, the Sofety Review
Boord should review the safery concapts which could be considerad for new 1972 model pos=

enget cors.
The foliowing presentotions were made en sofety concepts for o pomible 1972 progran:

A, h’eﬂ!_

SRB671215.00000005

Me. Bidwell reported that Engineering, Styling, ond Reswsarch Stoffs were siudying (For 1971}

the intesicr of the vehicle 10 provide the best injury protection in rontal impacts fer Hwee con-
ditions: the unrestrained, lop selted, and fully reswuined occupont. The primary element for

the umsoined and lop belted occupont is the inskument panel. All instruments and conwels
should be in kont of the drives. The pane! on the passengor side should be iree of ofl protrusions
ond moved rearward to provide 10-12 lnches crush distonce. The front seat thould be o &) -840

split. This arrangemen! provides o meons 1o use anergy oburbing srot bacis with reswoint fystems
ettached 1o the sean. Reswairt systems should be rederigned 1o provide o more convenient errange-
mant ond better sioroge. Hipher seot bocks should be considered ond resaints for the rear seat
should b otteched 1 the wot.

M. Sidwall ol raporied an some of the work in process in the Development Groups ot Engineer -
ing Sroff. Tha Seoff hes divided the work into two cotegaries: injury reduction end occident
avoidonce. In some coses, it is not euentiol t: have o complate new vehicle before including
some concaph which moy provide o safety beneflt,

In regard 10 injury reduction, the following ore being eveluated:

1. Improved reswoint systems. In order lo toke odvantoge of vehicie crvth, complete restroint
. of ths occupant is cansidered ammntiol. We should have o system v aich requires very litthe
from the uer,

SRBA7 121500aS
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PRODUCED BY GMC IN BINLING DUAN V. GMC

Salety Review Boord ~ Decarnber 15, 1967
Page three

2.
3.

impeoved front crush.

Improved gawoline tond consmruction.

C.ooter attention shauld be directed toward occidant avoidance, and Enginmering Stoff Is working
on the following:

‘.

Hondling
a. Unliorm d'rectional responie of the vehicle.

b. Power smeering = low gear rotio may hove odvontages. However, o high flow rete
would be required . Also, o bockup system becomes more desirable.
£. Leveling = Improves high latwral oceslerction handling and heodiomp oim,

d. integroted power syiiems = o provide adequata power for stesring, trakes, and
leveling. Thars b o need for some other sowce of power amlst rother than vocuum,

¢. Impoved serodynomics = tu reducs distrbonce response ond change in verticol lood
diswibution. Reduce plich improves hoodianp oim.

Tires

Since tices con affect handling, thers moy be o need 10 have tires which develop higher
laterol and woctive fovces. b oddition, we may woni io increcss the comaring stiffness
of tires ot a foster rate «ith o change in lood., The vse of dual chamber tires thould be
consicered 1o provide biowout protection provided there b no odverse effect on handling,

Brokes

Syrtems are being eveluated for improved energy dissipotion ond front £ reor Solancs.
Anti—lock sysimms ore being evaluoted for stabiliry and opping divances.

Mr. Dovid Martin of Research reporsed on thelr study of the front end crush problem of o vehicle
a1 it relates w0 body inmgrity and occupont protection. Werk Is being done in the following arecs:

2.

Fore Swuchue

1t is unknown ot this time as %0 whot constitubes o desirable faree disiribution on the vehicle
for simultonecus corsiderations of energy abserpiion and budy integrity. Energy should be
cbeorbed through the sheet metal os well as through the iroms , but body integrity must be
considersd, The influence of variow force disiributions on body integrity will be snadled
by means of an elestic wrem onalysls of the body.

Body integrity
An elostic sires anolysis will be used 1o ssteblish what body changes are desiroble For
improved tolerance 1 kre srvehrs boods,

BRB6712150004
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PRODUCED BY GMC IN BINLING DUAN V. GMC

" Safety Review Board ~ Decamber 15, 1967
Pope four

Y

3. Coliopsible "A~ Pillons
May be pounible to dessgn a thin ubulor member thot will combing odequate bending srength
with the advantoges of an oir gap for occupant impact crush distoncs,

4.  Axiol Door Swength
A recsiign of the cowl door hinge areo may ollow the use of o door stiffener 10 improve
body revistanca 10 fore inpoct os well ox 1o side Inwrusion.

M. Martin discussed with the Sofaty Review Board the advantuges ond disadvanioges of the
location of the windshield hender. Alhough It moy be poulble 1o move the hecder, thers are
many foctors which mwst be cunsidered.

My, Cule sated that in odditan 1o the header, we should consider the "A” pille 1. Any roting
For occupant profection should be based on overall vehicle performanca tn on impoct.

L W .

Flush exterior door hondles

Improved design for exterior
omamenition and proruskons

Improved rollover protection

r~
S Dr. P. Kyropoulos of Siyling discussed vary briafly the following exterior and Interior items
S being comidered by Styling:
<]
3 Extorior nterior
¥ Integraied side impoct siruchre Crosh pad for frant ot cccuponty
~ Halix = coble window reguicts Improved driver occommodotion, 40-80 seat, 26°
8 High laval beake and tum ligin seot bock, reswaints ottached to ot
o Lood leveling Uniform type of deor ramote hondle operation
(7] Parircopic devices Automotic door locking
Foom fitled gasoline rank Ale bog system
Forward focing shied seut Stondardized locotion and function of conirals
Pillurs inboard of glas Electric speedameter
Elacwric glons dekrosting Remots controlied rodion
Backlight wiping ond washing New shift device

Rim hom blowing device
Further development of fire retardant moterlol

L0000000°G | Z12961HS

Me. £d. Klove of Fither Body reporied on their octivities regarding possible sofzty festures for
future models. The following ltems were discussed:

A.  Side struchere integrity

- 1. Continue 35 mph test level

- 2. Comlder quartering impachs
3. Reduce sllowable penen ition goal (Currentiy 11° ot belt Yina)
4. Increcss door lock and plllar sirength ogainst outboard toads
5. Crosh protecied exteriar handis

BRB&7 12132807
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PRODUCED BY GMC IN BINLING DUAN V. GMC

Safety Review Board -~ Deca-rber 15, 1967
Poge five

‘ B.

SRB671215.00000008
e naaan LR TETET U TU T = e ——
TP

Reor end sruciure

1. Comider crush mdificotions ‘o revucs seot anchoroge loads ond whiplash (30 mph gool)
ond to reduce per airation ot high lavel accidents.

Front end construction

1. Consider crush charocterisiics for best bonefit 1o lop beled occuponn.

Roof sruchee intege: i
1. Etablish need for further Improvements froa field zccident studies.

Interior Protection ((Guol ~ 30 mph bowler test)

1. Extend winddiiele skid heoder principle 1o entireroof siruchure (sids rolls, ekc.) o
provide added crush spocs.

2. improved crush of windshield pitior moulding without vision lom.
3. Crushable door wrd quarter belt struchre.
4. Improved lacerotin resistont windshield gloss.

5. Potecred inside ooor handle and possible «liminotion of frec wheellng door locks on
front doors.

6. Further development of flome redcrdant interior moteriols.
7. Inpoved window and door lock canivols,

8. Improved seot bock top for impact performance.

?. Low profile intwiar lomps. '
Y. Inproved periormance of armrest (increased test speed).

1t. Sest onchorage imgrovament os required. This will depend on frant and rear crush
characteristics.

12. Protaction on lower seot back. Amount of protection 1o be bosed on snudies of leg
Injuries.

Restvoint

1. Cumant system mprovements

a. Lap belt convenlence and copearance.,
b. Shouvider belt imutle retracion.
c. Belis ottoched ie seor:,

SRB47 12150008

SRB671215.00000008

PRODUCED BY GM IN BINLING DUAN V GM 000002066

80000000°S121L98HS



PRODUCED BY GMC IN BINLING DUAN V. GMC

Y™ Solety Review Boord - December 15, 1967
Poge six
. 2. New yitem
o. Movable insvwment panel N
b. impoct table
c. Air bog
M. Lundsirom prasented o b af sumencry of the previous presentetions indicating which should,
occording 1o Automotive Salsty Enginesring, be gools for 1972 and which .hould be goalr for
earlier models.
A. Bady sruchre integxity
1. Crosh protecied ovtiide handles ond Improved door siruchuee = 1972,
2. Improved pillor sw ength, rasistance to ilde pensiration:, improved door locks, sionger
roof roll, 1op tiruc hee and heoder prior 1o 1972.
o
8 3.  Front Crush
§ 1. Provide manimum cruth distorca with engine consideration = 1972,
8 2. Conwel front cud For body integrity, front and rear bumper maiching priar o 1972.
W
& C. Rox Grush
g 1. Fuel ronk over kicxvp = 1972,
% . 2. Troiler hitch provlisions prioe 10 1972,

D. Body Comportment Secwrity

1. Ausomatic locking of doars, uniform eperation of door conwols, combined lock tutton
ond doce inner handle. Provide omist grips ol! oossengert, lmproved fire retardants
olf 1972,

2. Protection 3gainst inodvertent opening of doors ~ prier 10 1972.

E.  lnstrumant Ponel « Heoder Location ..

1. Instrument ponel imgroved energy obsarption throuah fixed or wovable panels or oir
bogs = header loxated ot of Impoct ereo or provided with improved skid plotes avd
ah gop crush slemanis = V972,

2. Conkols and imtrumants 1o be locoted or shislded out of impoct ores of unresiroined
front ot occuponn prior o 1972,

F. Rewwginh
I. Convenience ond Howeys imgrovements ~ 1970 ond 1971,

2. Man for lap belt restwaing only In 1772 wpplemented with vertly improved forward
compariment energy obsorpiian bosed on fined, edjutiable, or air bog systems.

BRBAT 1215000%
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PRODUCED BY GMC IN BINLING DUAN V. GMC

Sofety Raview Boord = Decembur 13, 1947
Foge wven

G.

Front Seats

1. Verticolly odjus-able driver’s seat - 1972,

2. Higher seotback: with heod resrainis = 1970, Lower sotbock impact perfamance -
1970,

Conwols

V. Foilwie conwols, stiminats thift lever, low mass instruments, mevable Foot cantrols =
lm.

2. Standordized corwels and identification, odd cruthable stesring wheal with fexible
tim = lm.

Vision Forwnd

V. Provide unoburucted forword vision for ol drivers (sieering whes! below wmall driver
eye height, mirrer and header cbove il driver eys height) = 1972,

2. Povide imide m-ror above toll driver aye paint o8 0on a3 pomsible at! models.
3. Improve windshisld wanher noxzles prior %0 1972,

Vision Rearward
1. Reduce 10il pone: area, provide velticle reference - 1972,

2. Defog rex glaw, provide larger nirror, provide siotion wagan bocklight wipars
"ﬂ' w 1972,

Vehicle Wroking

1. Vehicle broking - enti-lacking sysiem - 1972,
2. Foilsofe power troke rystem prior % 1972,

3. imgroved performance 1970,

Vehicle Handling
T. Uniform respaes, leveling, inlegreted system owrodynamic considerotion = 1973,
¢.  Felhate power siwering ond improved tire vehlcle competibility prier 10 1972,

Tieas
1. Loterol forca ond woction improvement o prior te 1972,

Lighting

1. Tunpike headioomps, burned out Indicotor, o color . R
mnamm:l#;? wo rewr syshem, running lomps

BRB&712150Q10
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PRODUCED BY GMC IN BINLING DUAN V. GMC

*" "7 Solety Review Boord - Decesber 15, 1967
Poge eight

2. Insirumant Hivminations, high level stop ond tur. lomps, duol inmraity troke lomps
® prioe 1 1972, -

Mr. Cole stated that we must establish the sofcty benefit of the tems thot were discused od
. determine tha omount of e ovement that s reasonoble and frocticoble. Everyons agreed
) lhcmmihlu:Hmll-mmnuhomdoﬂubllﬂuullsﬂepeh. M, Lundstrom was
‘ raquetted to estobiith pe:formunce gools and report of the Forward Planning Meeting, Jon~
vory 18, 1968,

3. Retlo

M. Riggs of Delco Rodio reviewed thele work on the veroctor dieds redio. Delco Radio s
werking with Buick in the invalialion of tha veractor diode rodio i the 1949 buick Special.
%'ck would like o moke oopraximotely 10,000 imstaliatians in 19® s goin soms field
sxperiences. In order -0 do #is, De!co Rodio would hovs fo sat vp o wmoll production line.
M. Riggs presented Lame oppoximale cost figures for the verocier diode rodic.

Mr. Cols quertioned the nead for the verocior diode todle, Uslore committing curselves 1o this
radie, we shousd evoluate oil ather altematives, mich s smaller imtruments, slimination o
some instruments, ond relocut-on of prawc M radia. GM should consider new conceph for Intiry~
menh ond contrak. 1t [s cons. dered highly desitoble 1o locars il instruments inchuding the
radio behind the steering vherl ond imgrove the servicing of initrument pone! frems.

SRB671215.00000011

. Me. Roller? asked Dalco Rudio 1o contider o redesign of the prosant rodie o0 moke it moller
0 thot It could be loroted bet ind the whee! and 10 offer nuggestions on redesign of other
conwols for minionwizorion,

-, Child Sohz Seot

Fisher Body reporied that [r. Huelks suggested thot GM should conduct tess on the child safery
w0t using monkeys. Flther Body obisined opproval lo determine how odditionel tean could be
conducied an the child sfety wet,

5.  Shovider Belt Stowage

Fither Body raparied thet oll divisions would like 1o offer » ilnear retracior for the outboard snd
of the thevlder belt as an option fer oll 1969 models. Tha SR supgetied thot this 1tem ba
Timited to seloctive body styles. Sefora relecsing the linsar retroctor, the INHSS murt be son-
wm-hﬂtm“h-bﬁahﬂntﬂuhmhﬁnulﬂlﬂo Federol sven~
dud, Fihar ko) is vo foliow up en this lem,

6. Sun Visor Qutboard Mount
Fithe. Body reviewad the new sun visoe mounting for the 19 5-C program.

. BRBA712150011
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PRODUCED BY GMC [N BINLING DUAN V. GMC

Sofety Review Boord = Decembe- 15, 1967
Poge nine

7. Heod Restroint

Fisher Sody reported on the rew In of their test work 10 limit rearward heod rototion due 1o reor
impact. Bosed on the results of tha test conducted 10 dote on breckoway and tippinp seats,
the following obiervations can be 1hated:

Adequate reduciion In resrward head rotation ks not provided.
Front dummy contoch rec dummy.

Reduction of driver conirel capobilities.

Heod rebound with use of shouider belts may be Increcsed.

A mcre detalled anolysis of Ha Nst resulty will be mode by Fisher Body. Fisher Sody balieves
that higher seat backs (26 « 28" should be comsiderad.

M. Cole yated that we muct comsider whot frade-offs ore invelvad when evaluating heod
restroints. Wa must estcblith recoroble height of segt backs If we determine that this method
provides the desired protection.

M. Cole suggesied obiaining odditiancl datu ot higher impoct speeds inchuding driver canirol
capabiiities. GM should determing et whot speeds the heod reswoing is bensficlal ond at whot
spoeds it offers very lintle benalit. M. Mitchell einphasized the need K continue 10 evaluote
26" kigh seot bucks with resirubis oitoched to the seat.

Fisher Body was requested 10 conduct tesh on seats with integrated restvaint systam. The ques~
Yon wes rolsed o3 1o the poulbi iry of roting Injury potential in terms of haod rofation.

8. 1968 Vehicls Complionce

Mr, Port reviewad with the grovp the divisional positions on complionce testing of 1948 modals,
Mr. Worne ogeeed %0 check on the identification of the conwolt on the Chevy Il instrument ponel.

?. Heated Roar Clom

Mr. Lundetrom raported that he was advisad by GM Legal that Colifomie will probably opprove
p'ass with electiic heating prov:sions, Fisher Body wat odvised to continue with their develop~
mant program,

10. Micellonecus

Mr. Borr recanfimmed with the Sofety Review Boord the! the rocker eleciric window switch Is not
to be comldered for 1969, o Pontioc will relocate ke door locking bution W agres with the

.M o "I““i — 3
//‘
S + ,

M. F. bor
Vice Prasident
FMC/|s

BREA712150012
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PRODUCED BY GMC IN BINLING DUAN V. GMC

DISTRIBUTION  LIST

Salety Review Boord: E. N. Cole, R. M. Kyes, P. J. Monoghan, £. D. Rollert,
H. G. varner, W. €, Wilion

Buick Motor Civision

Codilloc Motor Cor Division

Chewrole? Motor Division

Engineering Swmff

Finonciol Soff
Fither Body Division

GM of Canade, L.
GM Overseas Operations
GMC Truek ond Cooch

Lagc! Staff
Oldwmobile Division
Pontioe Motor Civison

Proving Ground
Styling Staff

H. W, Soylan, R. E. Kessler, L, A, Kintigh
Vi, ). Owen, R. A. Rowmussan, C, J. Werner
E. M. Estas, A, C. Molr, |. K. Wein

M. F. baer, Fo M, Coffey, H. C. Dumville,

T. M, ﬂ“' L. M, “h"' L. C. Lundyirom
8. C. Parr, E. J. Framo, J. M. Sectan,

s- J. m. K.A. Sh'lll, F. Jl \V'hdi."
3. Quick

C. E. Hedeen, E. H. Klove, C. Schamel,
K. N. Scom, C. Spronk

W. Weooadcock, T. Hunter, E. H. Walker
E. C. Dowm, D. G. Hedesn, N. H. McCuen

M. J. Cossrie, H. O. Flym, D. J. LoBelis,
W. Whitmer

F. F. +"ider
3. B, Baltz, H. N, Menzel, J. B. Ridenowr

J. Z. Delarean, G. P. Groy, S. P. Malone,
J. E. Whimsaell

C. J. beudy, P, C. Skeeks
P. Kyropouss:, V. D. Kophar, W. L. Mirchell
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