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1. INVENT OR Y O F WHA T WE K N O W 

A. Brake Development 

The fundamentals of b r a k e systems a re t r e a ted c omprehens ive ly a n d cle arly in the paper 
"Fundamentals of Braking - Heat Capacity and C ont r o l , " b y J . G e orge Oe t z el. This paper lists 
the primary problems confront ing the brake deve l o p ment eng inee r. and the pa p e r a nd the a ppe:udices 
cover a great deal of e nginee ring data on the b r aking p r o b lem and bra king sys te m s. 

Included as apart of this report i s an e x te n s i ve bibliog r aphy o n the general subject of vehicle 
braking which has been preflare d by the Subeommittee. 

The student of the literatllre i s well awa r e o f th e num e rou s p r o b l e ms whieh still confront 
the brake engineer in spite of th e va s t res e arch o v r mOr e than 50 yea rs . Whil e many probl e ms 
still remain. it is to be noted that with prope r m ain t enane e the perfor m anc of mo d ern b raking 
systems on alltomotive vehicles i s r e babl e and pr edietabl e. 

B. Theory of Car Control and Stability 

DUl'ing the past five years. an exte nsive r e s e a r ch pro je ct at the Cornell Aeronauti c al 
laboratories * has r e sult e d in a pa rt ial und e r standing , at l e as t , o f eont r o l and s t ability p robl e ms 

oi the automobile. In essence, in th e e arli e st stage s, this w o r k ada p t e d th e anal y sis of aircraft 
s bilit)' and control to the automoti ve p robl e m s , deve lope d a t e ntati ve the ory . and evalua te d 
this theorl' by careful experimentation. M r . Jarman s umma r iz e d apa r t o f this work in hi s 
pape r . Progress is still c ontinuing in this a r e a. 

Dr. Zuk contributed an a p plieation of dynami c theory to the trea tm ent o f c e rtain p e r ­
turbations. 

C. Tire -Brake Behavior 

Manl' of the proble ms of v ehiel e dynamies r e lated to the ski ddin g p roblem a re a s sociate d 
wüh tl re brake b e havior. For this reason . many a s pe et s of ti r e beha v ior re .a t e d t o t h e dynami cs 
of the tire-road system ar e studied b y automotive en gineers so that the dynami cB o f t h e ve hi c l e 
may be lm de rstood be tte r. The pape r by Mr. McConne ll p re s e nt e d a t this Confe r ence , "T r ac-
I on and Braking Characte risties of Vehic l e s, " includes such data; significant is the de mon­
st ration that the static friction b e twe en the tires an d t he r oad s ll rfa ce i s n ever r e stablished on 
a r olling t i re. Fr o m t his. h e conclude s that the m a x i mum be n e fi t which can b e d e rived fro m an 
~nt i -skid devic e is to r egain most of the frictional r e action whi e h is lost at high skidding spe eds. 
Li , ler and Ke m p , in the i r pape r also prcsente d at this Confere n c e , "Expe rim e nt s w ith a Devi ce 
to Prevent Whe el Locking Du r in g Braking. " gi v e a verl' in t e r e s t in g Sludl' of e lCper i ments wi t h 
sllcha de vic e . The bibliographies of these papers. particu la. r1.y M cConne ll's. include t h e 
significanl refe r e nc e s in this fi e ld. 
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