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�is is the Appendix to the second of a three-paper investigation  
into valve spring design for race engines. �e authors are Gordon P. Blair, 
CBE, FREng of Prof. Blair & Associates, Charles D. McCartan, MEng, 

PhD of the Queen�s University Belfast and W. Melvin Cahoon, BSc  
of Volvo Penta of the Americas

Tapered valve spring 
design principles
I

r xli Wigsrh Tetiv sj xlmw xvmpsk} sj tetivw sr zepzi wtvmrk 

hiwmkr jsv vegi irkmriw ,øXetiv Hiwmkrù0 tyfpmwlih mr Vegi Irkmri 

Xiglrspsk} mwwyi 47:-0 {i i|eqmrih mr hixemp xli hiwmkr sj 

xlvii xetivih zepzi wtvmrkw? ,e- erh ,f- vsyrh {mvi wtvmrkw jvsq 

x{s ,wtiih{e} vegmrk- qsxsvg}gpi irkmriw erh ,g- er szexi {mvi 

wtvmrk jvsq e pevki getegmx} z1x{mr qsxsvg}gpi ts{iv yrmx2 Wygl {ew 

xli gsqtpi|mx} sj xli wtvmrk glevegxivmwxmgw iqerexmrk jvsq xliwi 

ji{ i|eqtpiw xlex0 Ărhmrk rs hiwmkr kymhergi mr xli pmxivexyvi erh0 

iqts{ivih f} xli eggyveg} sj syv qshippmrk _528a sj epp x{ipzi 

zepzi wtvmrkw mr epp xlvii Tetivw sj xlmw wxyh}0 {i higmhih xs ywi xliwi 

wtvmrk qshippmrk xiglrmuyiw mr svhiv xs tvszmhi xli hiwmkriv {mxl er 

Ettirhm| i|gpywmzip} hizsxih xs xli hiwmkr sj xetivih zepzi wtvmrkw2 

THE VALVE SPRING DESIGNS  
STUDIED IN THIS APPENDIX
Xlivi evi ipizir xetivih zepzi wtvmrk hiwmkrw wxyhmih mr xlmw Ettirhm| 

xs Tetiv X{s2 Xli tl}wmgep kisqixv} sj epp ipizir wtvmrkw0 ywmrk xli 

rsqirgpexyvi sj Jmkw26260 628 erh 62:0 evi tviwirxih mr Jmk2E52 Mr xlmw 

Fig.A1 Geometry of the test valve springs; series A and B.

Tetiv X{s Ettirhm|0 xli Jmkyviw evi gsrzirxmsrepp} pefippih ew Jmk2E5 

xs Jmk2E742 Er} Jmkyvi jvsq sxliv tevxw sj xli xvmpsk} ger fi vijivvih 

xs ziv} wmqtp}? jsv i|eqtpi xli Jmkw26260 628 erh 62: vijivvih xs efszi 

evi svmkmrepp} tviwirxih ew Jmkw260 8 erh : mr Tetiv X{s2 E wmqmpev vypi 

ettpmiw xs er} tvizmsyw Vijivirgiw gmxih? ri{ Vijivirgiw gmxih {mxlmr 

xlmw Ettirhm| evi pmwxih ew E5 xs E72

THE VALVE SPRINGS IN  
THIS PAPER TWO APPENDIX
Mr Jmk2E5 mw e xefpi kmzmrk xli tl}wmgep hmqirwmsrw sj epp sj xli zepzi 

wtvmrkw2 Xli fewmg hexe sj jvii wtvmrk limklx ,Lygw-0 {mvi hmeqixiv ,Xw-0 

erh xli syxwmhi hmeqixiv ,Hw- evi oitx gsrwxerx? xli Ărep wtvmrk I5 lew 

sri tl}wmgep hmqirwmsr ew er i|gitxmsr2 Xli zepzi wtvmrkw evi pefippih 

mr wixw erh xli gspsyv ferhmrk sj wigxmsrw sj xli hexe jsv imxliv xli gsmp 

wtegiw T sv xli wtvmrk xetivw H mrhmgexi xli ywi sj gsqqsr ryqfivw2

 Xli Ăvwx E wix mw E4 xs E427 {livi xli wtvmrk lew iuyep wtegiw T 

erh wmqtpi xetivw H zev}mrk jvsq ~ivs xs 427 qq tiv gsmp mr iuyep 

mrgviqirxw? xlex qeoiw wtvmrk E4 e tpemr teveppip wtvmrk erh mw gpievp} 

ywih ew e fewi vijivirgi jsv xli wtvmrk glevegxivmwxmgw sj xli sxliv 

xetivih wtvmrkw2

 Xli wigsrh wix mw F5 erh 

F6 {livi xli gsmp wtegiw T evi 

gsqqsr {mxl xli E wix fyx xli 

xetiv H mw mr x{s wikqirxw2 

Xli xlmvh wix mw G5 erh G6 {livi 

xli xetiv H mw mr x{s wikqirxw erh 

mhirxmgep {mxl xli F wix0 fyx xli 

gsmp wtegiw T mrxvshygi tvskviwwmsr 

xs xli G wtvmrkw2

 Xli jsyvxl wix mw H5 erh H6 

{livi xli xetiv H mw mhirxmgep {mxl 

xli E wix fyx xli gsmp wtegiw T evi 

mhirxmgep xs xli G wtvmrkw2

 Xli Ărep hiqsrwxvexmsr wtvmrk 

I5 lew xli gsmp xetiv sj wtvmrk H6 

erh ziv} wmqmpev tvskviwwmsr xs e H 

wtvmrk0 fyx mx ywiw e qmrsv glerki 

xs mxw syxwmhi hmeqixiv Hw2 
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