
47<s ELECTION OF MEMBERS.
Innes George Lumsden, c/o U .S .H .D . Insurance Company, 

Lossiemouth, Scotland.
(ieorge Semark M iskin, c/o Tlios. Cook and Co., L udgate Circus, 

London.
W m. A llan  Peel, 51, W argrave Avenue, Stam ford H ill, N.15. 
Claude, Plowman, Dorrigo, N .S .W .
George Fenwick Robson, 45, Beacontree Road, Leytonstone, E. 
George Shields, 142, Sheringham  Avenue, Manor P ark , E.12. 
Leslie Stanley Sims, 37, Salisbury Mansions, H arringay , N.15. 
Edwin ( has. Talbot, c/o P o rt Talbot G raving Co., L td ., Port 

Talbot.
Thomas Venables, 4G, P ark  Road, B arry, Glam.
Edm und W illiam son W oodward, 161, H atberlev Gardens, East 

Ham . E.G.
A  ssociate-M ember s.

Norm an Allison, 11, Kensington Terrace, Sunderland.
W ilfred H all, 2G, Ellison Place, Newcastle-on-Tyne.
Norman H . R . Lester, M anor House, K ettering, N ortham pton. 
•Toseph M. Micallef, 33, Caulfield Road, E ast H am , E.G. 
Christopher Leonard Story, 39, Torquay Drive, Leigb-on-Sea.

Graduates.
H arry  Frederick Adie, 39, Belmont Gardens, W est Hartlepool. 
John  R itch ie Spiers, 19, St. M argaret’s Road, M anor Park ,

E.12.
Transfer from  Associate to Member.

G. E. W alker, G3, Dover S treet, Crumpsall, Manchester.

SPECIAL NOTICE.

An E xtraord inary  General M eeting of members w ill be held 
on Thursday, May 12th, at 6 p .m ., in the Lecture H all, when 
a Resolution will be subm itted in  accordance w ith the regu la
tions to increase our membership to 3,000.

A m eeting will be held on Thursday, May 26th a t 6 p .m ., to 
confirm the Resolution.



THE MANUFACTURE OF HIGH-CLASS
M A R IN E P R O P E L L E R S ..

The following concluding remark* o f Mr. G. J. Well* (the 
Chairman) xhould hare followed Mr. Lamherfx lecture on page .+ 70 :—

The Chairman : I t  seems strange th a t so few of you are ready 
to speak on this subject, because if there is one subject more 
th an  another th a t leads to controversy, not to say trouble, it is 
the propeller problem. The shapes of the blades are m any and 
various, and I believe I  have heard it said more th an  once by 
com petent authorities th a t the best is not much better th an  the 
worst, if the worst is not better th an  the best. T hat is probably 
one way of calling  atten tion  to the wide variation  of shapes of 
blade. I  recall on one occasion th a t a p a rty  went to Oxford in 
a sm all torpedo boat which did not draw m uch w ater, b u t it 
cut up the river bottom and crum pled up the blades badly. The 
engines a t the start of the trip  made the required speed a t about 
200 revs, per m inute, but when we came home we were doing 
about quarter speed, and the engines were run n in g  m uch faster 
than  usual. W hen we examined the propeller we found th a t 
the steer blades had curled up round the boss of the  propeller, 
so it looked like a possible design for paten ting  for use in  m ud 
and water. The m ystery was th a t the propeller ever sent the 

'sh ip  ahead at all. The most in teresting  th in g  to me was the 
success Messrs. Stone’s have achieved in the foundry. There 
are no more conservative people than  founders. You m ay try  
and persuade them  th a t you know som ething but you w ill never 
convince them  th a t you do. Stone’s seem to  have achieved th e  
impossible, because, as I  understand it, they send out a specifi
cation to the foundrv to show the exact m ixtures to  employ and 
tbe  tem peratures th a t m ust be employed in order to meet th e  
ship owners needs in the most efficient m anner possible. A ll 
th is is rank  heresy, and if you acted in  the ord inary  foundry 
once, and in th is m anner, it required a brave m an to repeat th e  
process. B ut a t Stone’s thev watch the foundrv and see th a t 
they  get th e ir directions carried out. There is another point—  
heat trea tm ent. I t  is one th in e  to specify the  exact quan tities 
of each m etal required to form the alloy required in the finished 
propeller, but to obtain th is result it is necessary to allow for 
wastes due to the more volatile ingredients being1 boiled away in 
the cupola. The regulation  of the tem peratures a tta ined , the 
tem perature of pouring, the ra te  of cooling are v ita l points th a t 
m ust be attended to th a t the required structu re be atta ined . 
All th is Messrs. Stone’s appreciate, and have achieved the im 
possible in teaching th e ir  foundry employees its im portance
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also. This point to  me seems to be a step in the rig h t direction. 
I f  you take an in terest in tbe foundry and in the pattern  shop 
you may achieve more there than  is usually possible in the 
modern machine shop. A nother point th a t will, I  th ink , be 
of interest to some of the members and others is tbe microscopic 
side of the question. There is no question th a t in the  case of 
n ine men out of ten, when you speak of the  microscopic struc
tu re  of m etals, you are talking- Dutch or Hebrew to th e m ; they 
do not understand. Probably they would understand D utch 
better. Perhaps Mr. Lam bert would not m ind if I  tried  to 
crysta'lise th a t p a rt of the subject. Cine knows th a t if one has 
a solution of a salt and you cool it slowly, certain  crystals will 
fa ll out. I f  you could freeze it solid at th a t instan t you would 
have a structure  such as frozen w ater or ice w ith crystals em
bedded, etc. In  the  case of the m etal, as tbe liqu id  mass cools, 
different crystals are formed as the tem perature falls, so th a t 
by cooling slowly or cooling suddenly, different arrangem ents of 
crystalline structure from the same charge can be obtained, and 
each of these structures corresponds to a definite set of 
mechanical properties. As an illustra tion , take th e  operation 
of hardening  and tem pering of tools. A chisel is required, the 
■smith, after shaping it from a pat of steel, heats i t  to a b righ t red, 
■and then dips tbe business end for about -J in. in to  w ater, cool
ing i t ;  after th is operation it will be found to  be very hard  and 
b rittle . Next the end is brightened by rubbing  it w ith  a stone, 
-and as the tem perature rises the b righ t surface will become 
coloured, first yellow, followed by deepening shades, u n til fin
ally  it becomes a deep blue. Each succeeding tin t indicates an 
increased tem perature, and increased softness. I f  it is plunged 
into w ater and completely cooled at one of these tin ts  it will 
have been slightly  softened or its hardness will have been “  tem 
pered ”  or lowered so th a t the tool will stand up to its work. 
All th is is perfectly fam ilia r to every engineer, as a description 
of' a very usual shop process; also equally fam iliar is the vexa
tious results th a t often follow. One chisel will last for hours, 
whereas a second brakes after a few blows, a lthough the  chisels 
were made from the same bar of steel by the same sm ith, and 
hardened and tempered at the same tim e. W hy is th is result 
a ttained so freouentlv? The study of the crystalline structure 
of m etals with the  aid of the microscope has practically  
answered this conundrum  as well as m any others. The steel is 
a solid solution of iron, carbon, and certain  other substances, 
and tbe hardening  and tem pering process ju st detailed is a very



THE MANUFACTURE OF HIGH-CLASS
M ARIXE P R O P E L L E R S .

crude and lough process of' obtaining the crystalline structure 
corresponding to the degree of hardness required. This struc
tu re  is obtained by raising the tem perature to th a t at which the 
particu lar state of crystallisation necessary is possible, and then 
by suddenly cooling it before any fu rth e r modification can occur. 
Then by means of a pyrom eter and properly constructed muffle 
furnace, the hardening and tem pering of tools has been reduced 
to a precise science.

I t has been claimed by some workers th a t it is quite possible 
to predict the qualities of the m etal if the area occupied by the 
several constituent crystals be estim ated, allowance being made 
n a tu ra lly  for th e ir condition, when exam ined by means of a 
su itable microscope.

This m atter was referred to in a paper read before the In s titu 
tion of Naval Architects some three or four years ago by Prof. 
W. E . D al by, in which some particulars of th is method of 
dealing  w ith the m atter were m entioned. It. was blessed by 
Dr. Carpenter, and so I  suppose there is som ething in it. One 
feels the w ant of confirmation of these things. W e could get 
a certain distance by exam ining sm all specimens, bu t we want 
to know what will happen on the large masses handled in  the 
shop. The au thor mentioned also the subject of alum inium  
propellers. I  was hoping he would have said more about th a t, 
because I  have had worries in regard to alum inium  castings. 
W e came to the conclusion th a t there was in our foundry only 
one m an who could successfully cast alum inium . He was a pro
voking m an. The foreman took him  out one Saturday n ight 
and treated  him  very liberally , hoping th a t eventually he would 
learn  som ething about casting alum inium , but he was one of 
those men who became sentim ental and could not ta lk  shop at 
a ll under th a t treatm ent. I t  was very annoying, because when
ever this m an was away, if' any alum inium  casting had to be 
made the proportion of wasters was h igh. The m oulder who 
deputised was a skillful m an w ith both brass and iron but he 
could not get sound alum inium  castings, and I  was wondering 
if' NT 1*. L am bert was going to take the lid off the secret of th is 
p art of the process and sav something good for alum inium  pro
pellers. M ention has been made of the m achinery of these pro- 
uellers. I  have forgotten the details of the m achine at Messrs. 
S tone's : but there is no question th a t the problem of m achining 
a propeller is a very difficult proposition. For propellers m ay 
have variable pitches and frequently  curved blades, then the
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thickness of the blades m ust vary from almost a knife edge a t 
the edges to quite considerable amounts where it meets the boss, 
and taking1 these factors, as well as others not m entioned into 
consideration, one can easily understand why it is th a t most 
makers are quite content to rest satisfied w ith hand finishing by 
means of the chisel and file.

A ltogether, Mr. Lam bert has placed 011 record in our “  T rans
ac tio n s”  a very valuable account of propeller m anufacture as 
carried out by Messrs. Stone, a firm who evidently intend to 
continue to deserve the very h igh reputation  they now enjoy 
for placing the best possible propeller at the disposal of the 
M arine Engineer. W e thank Mr. L am bert for his paper and 
tim e; also Messrs. Stone’s for according him  the opportunity  of 
dealing w ith their methods.


