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T e s t B  a t  20 Cycles -px' Scicoiid 

A l l  t e s t s  a t  20 cycles  ;or secan.d were con,?u.ctd nn typc A 
valves. 
with a otozdy Plow of sir, tbe  va!ve ha:l a te:idency t o  f l u t t e r .  E x  
Ilisano cf a stroboscope, the vaive was o t s e ~ v e d  t o  take a curved 
shTpo cn rcachirig the Aill-oper: posl t lol i  and t o  fcm a -Jeritwi*i sec- 
t i c n .  
dorm. 
i t s e l f ,  1;lhich resyi ted in i 'lxLterinbL;. 
ac t ion ,  Q c i r c u l z r  val;re w a s  d e j i p g 3  to st raighter i  out into a plane 
vhen fully open instead cf taki,ig a cur-ced shope. 
tht the contonr of v&Lve A (fld. 2 ( a ) )  is an arc of 5iEgle rzdius .  

h3c.n a f l a t  vzlve a p p x l m t c l y  0.095 inch th i ck  was t e s t ed  

The low presswe3 i n  the m n t u r i  tcnd:,d t o  p u l l  the valve 
The air stream l i f t c d  t h e  valve again ani1 t h e  prccess rcpeetcd 

I n  o rde r  t o  e l iminzte  t h i o  

The r e s u l t  i a  

...------ Stead-?-flcw *-_ -. losses_. ..- - Stearl;-ficw h a m s  a r e  shown i n  f i&ure  10 
f o r  t h m e  t:ps A v a l v e s  of varicxs thicknoases.  
s i d c x d  a " so f t i '  valve (as oppose3 t o  " a t i f f "  i n  dcszribing $he 
Gcimnn-type valvc)  md has a l .CJ l?  total-pessu.IY3 lorn. 

Valve A i s  c x -  



G r  ill m a t  ei- i al. L i l e  
(niiri) 

Stee:L 20 
Bak=.l.ito 53 
AI. r i  : rm. !her 1CO 







The i - c l a t i m  of valve-t  ip p s i t i x i  and press’ne v a r i a t i c n  v i t h  
srL:_eine c r m k  angle o r  tine fsr m e  cycle 1s 8h.m i n  f - lg  r e  11 f w  
;.slve C 8s a 1,epresentative curve. 
138 minutes 2 t  which t3me t he  valve f a i l e d  i n  f lexing.  The presszre 
rneas1ll-enerits v e w  n9t rzccwzte k b  : ~ U B O  vibrat ions f r m  the  ena ne 
were detected by the piezDelect1-j c c r y s t d  p i c h q  81-14 superlmposed 
;E the  pressure Lbecoi.d on the oscil loscode. 
sax-g t 9  choose an average line f r , m  an oszl l lmcope t r s c e  a p p v x i -  
xn te ly  1/4 t=, 1/2 inch virle. 

The l‘fe of t h i s  ~ a 1 m  wis 

It was therefci-e neces- 

va1ve q e n e d  in  spproxi~st~~y 45‘ or  O . C ) O ~  seecmd ncd 
st ruck the t o p  w i t h  a velTcity 3f nypr-ximately 18.3 f e e t  Fer  secona. 
It then r e t m r d e d  ’.Inti1 it w d s  3l--,ut hnlf wsy q e n ,  was a@ln yickrd 
~xp t y  the a i r  s t r e a a ,  o;Jened about thi*ee--foulnths cf t h e  way, i2r-d 
finallg closed w i t h  a veloci ty  of 15.5 f e e t  pel: seccrd.  The gpenlng 
znd t h e  c l x h g  s t r i k i r g  v e l . x i  
53s t h e  averabe slope of the curve dtAining the  zpen!ng and the c los ing  
pzr ts  of the cycle. Far spp rox imte ly  G.‘l044 secmd af te r  the vs lvs  
t i p  t a x h o d  the  g r f l l ,  the valve h , d  not cmpleteljr  closed against 
tho g r i l l  an3 sealed,  SimllarlJ the val tended t o  lrnseal Fe fo re  
the valve t i p  st2rSed tx open. 

s weloe comjdered t o  bc rspresented 



2 .  Thc t e s t s  on  valve^ B, C, and D at 25 cycles  T o r  second 
i.ndi.mtc: thrit of the spring 01' valve m:iterinls tt*.Led, 'tJv.e s;x-ing 
Ztcel. is t?ie best  and t h a t  considernhle improvenent In  1I.fe can be 
a t t a ined  by a l t e r l n g  the g r i l l  contzxr f m m  tha t  of a single rad1.iis 
-to one i.n ~d--Ich the  Tal-ve in t . h s  n o m "  p o s i t i m  tras arched over 
the  &ill .  (a8 In valve D) . 
ti, seal. 

A valve of t h i s  typo r equ i r e s  p??oss:re 

3. The r e s u l t 3  of t e s t s  or; valve E were inconcliis [v. 

Ail-waft  Engine Rpoenrcl: T,,zbxatcr.y, 
P;atlonal $dv'soi-y Comllttee f o r  AeranaaticE:, 

Clevoland, Ohio, May 8, 1'345. 
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( a )  R e a r  v i e w .  

( b )  S i d e  v i e w .  
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Cu rved support  p I a t e  

( a )  S ide  v i e w  o f  v a l v e  A .  I b )  S ide  v i e w  o f  v a l v e  8. 

Rubber s t r i p  

I C )  Side  v iew o f  v a l v e  D. ( d )  S i d e  v l e w  o f  v a l v e  E. 

F i g u r e  6 .  - Photographs of  v a l v e s  A, €3, D, and E. 
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i a r  F a i l u r e  by f r a y i n g  a t  v a l v e  
t i p  o r  t r a i  l i n g  e d g e .  

l b )  Fai  l u r e  

F i g u r e  9. - T y p i c a l  v a l v e  f a i l u r e s .  
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I O  2 0  30 4 0  50 
M a s s  flow, I b / m i n  

F i g u r e  10. - L O S S  i n  t o t a l  D r e s s u r e  a t  v a r i o u s  m a s s  f l o w s  f o r  v a l v e s  
A ,  8 ,  a n d  t h e  G e r m a n  t y p , e .  C r o s s - s e c t i o n a l  a r e a  o f  v a l v e  t e s t  s e c t i o n s ,  
a o o r o x i m a t e l y  9 s q u a r e  i n c h e s .  
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