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o f the sp a rs  and po in ts o f attach m en t o f fitt in g s . T h e  fitt in g s  w hich  had  been 
evo lved  did d istrib u te  the p ressu re  and no serio u s d efects had been found. R e 
fe rr in g  to  M r. M o o n e y ’ s rem a rk s, he pointed out th at the statem en t qu estioned  
referred  to m achines in action  in F ra n c e , and not to  m ach in es con stru cted  and not 
flow n. A n a ll-m etal m achine had been co n stru cted  in the M id lan d s fo r a n a v a l 
officer se v e ra l y e a rs  b e fo re  the w a r  and a ll-m eta l m ach in es w ere  exh ib ited  at the 
first aero  sh o w  in th is co u n try  in 19 09 , one b e in g  m ade b y  M a jo r  L o w . H e 
co n g ra tu la te d  M r. M oon ey on the g re a t  im p ro vem en ts recen tly  m ade in h is sp ars  
a s  the resu lt o f in co rp o ra tin g  su g g e stio n s  p laced  at h is d isp o sa l b y  m ernbers o f 
the T ech n ica l D ep artm en t. W ith  re g a rd  to  the m achine stated  to  h ave  a load  
fa c to r  o f 9 .5 , he w ou ld  like  to k n o w  the w e ig h t o f th is sp ar in co m p ariso n  w ith  
that o f a w ooden one, g ra d e  A  sp ru ce  o f the sam e stre n g th  In steel. H e  reg retted  
th at he had  not been g iv e n  perm ission  to  d escrib e  M r. M o o n e y ’ s e xp erim en ts in 
the lectu re.

T h e  C h a ir m a n  said  the P a p e r  w ould, he th o u g h t, be the p aren t o f m an y 
P a p e rs  on s im ila p lin e s  an d  fo llo w in g  up the id eas D r . T h u rsto n  had g iv e n  them . 
H e proposed  a h e a rty  vo te  o f th an k s to D r. T h u rsto n  fo r  h is m ost v a lu ab le  
con tribu tion  to the reco rd s o f the S o c ie ty .

M a jo r-G e n e ra l R. M . R uck , R .E . (P re sid en t o f  the S o ciety) m oved a vo te  o f 
th an k s to G en era l B a g n a ll W ild  fo r  p res id in g . H e  w a s  an old b ro th e r officer, 
and he w ould  sp are  him a  lis t  o f the v e ry  exce lle n t th in g s  he m ig h t h ave  sa id  o f 
him , but the w o rk  he had done d u rin g  the w a r  had been e x tre m e ly  v a lu ab le  and o f 
g re a t  n ation al im portan ce. H e  a lso  e x p re sse d  the ap p rec iatio n  o f the C ou n cil o f the 
e xce llen t lectu re and d iscu ssio n  th ey  had  h ad , an d  the good  atten d an ce, both  In 
q u an tity  and q u ality .

A B S T R A C T S .
Abstract of paper appearing in “  Engineering,”  September 19th, 1919, by M. A. S.

Riach, entitled, ”  A Complete Theory of the Screw Prope’ler Working 
in Air.”

T h e m odern theory  o f the screw  p rop eller, p a rticu la r ly  the a irsc re w  developed 
by the au th o r, is em ployed  in an attem pt to g e n e ra lise  the con dition s in o rd er to 
produce a sim plification  o f the m ethod w hen applied  to prob lem s in the d e sig n  o f 
a irsc re w s. T h e  u su al p rocedu re, in co m m en cin g  the d e sig n  o f an a irsc re w  to 
sa t is fy  g iven  con d ition s, o f a rb itra r ily  ch o o sin g  v a lu es  fo r  the a n g le s  o f a tta ck  
o f the in d iv id u al b lade elem ents, is d iscard ed  a s  in v o lv in g  too m uch sta tistica l 
lab ou r in fa v o u r  o f the n ew  p ro cess described  in the pap er. T h is  new  p ro cess 
co n sists  in so a r ra n g in g  the d isposition  o f the b lade sectio n s, ch ord  b lad e w id th s, 
and a n g le s  o f a tta ck , a lo n g  the b lad e len gth  th at the final slip  ve lo c ity  at a ll rad ii 
becom es a co n stan t q u an tity . T h is  im m ediately  re su lts  In a g re a t  sim plification  
o f the a n a ly tica l w o rk  n ece ssary  and enab les the com plete d e sig n  o f an y  a irsc re w  
to be g en e ra lise d , so th at in an y d esign  the w hole o f the w o rk  o f com putation  
u su a lly  n e ce ssary  m ay be avo id ed , its p lace  b e in g  tak en  b y  a fe w  g ra p h s  from  
w hich  the required a irsc re w  ch ara c te ris tic s  m ay be at once read  off. A t the sam e 
tim e the efficiency o f an a irsc re w , design ed  to fu lfil an y set o f con d ition s, is 
Im m ediately to hand w ith  the resu lt th at the best type m av be selected , g iv in g  
g re a te st  econom y In an y case . T h e  m ain a n a ly s is  o f the p ap er is at the o u tset 
concerned w ith  o b ta in in g  a sufficiently ap p ro x im ate  relation  betw een the v a ria b le  
h orse-p ow er, d en sitv , a irsc re w  d ian ieter, fligh t v e lo c ity , and en gin e revo lu tio n s. 
F o r  this pu rpose  it is n e cessary  to a llow  fo r  the aero d yn am ica l ”  d ra g  ”  lo sse s  on 
the propeller b lad es. T h is  Is obtained to a su ffic iently c lo se ap p ro x im atio n  and 
con stitu tes a correction  on the older m ethods o f assessm en t. In c id en ta lly  the 
a n a ly s is  th ro w s som e ligh t upon the problem s o f the v e n tila t in g  fan  and d irect 
lift fly in g  m achine. T h e  m ethod Is quite g en e ra l and m ay be applied  to m ethods 
o f assessm en t other than those adopted by the au th or in his pap er.
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