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The Chalrman | feel it a re?t honour to take the chajr at
the first w on the rea?m a paper in enew premises,
an [ shou ke] first o congratulate ? eerrs

{ e Instltute old and new, on t (?eeg ISition of such a fine

encP 8 PJemIISS Svgg th%ratl rlen |?es to WhICrh %etgaﬁogaei%st \?Vul('[;

téu \?vorr% CE e|n ce oL e Ir[p d%rng1 Cetﬁe\nest,tnﬁstel_

50 as.a reat wo
N ngp remated lw the edad
owners, ship rs, an neers of thie Unite
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B | look round these Wlendtd premlse? I feel that thfeoy
ec meace tre an mg point, apace 0 meettn r
embers, an m con inced as time [s]on that th
ecome more an maore recoP ﬁe as the uarters

rtne Engineers. %mus&t congratulate ourselves
s# endtdw ftcomdp lsked an the sU cesze havearea
? al % ou FB e to em ?S|setatwemustnt
?{ et the wor abours of many of our members to whose
efforts we matnIR/ QWe Ur SuCCess, tose mem ersnf] f
tqenero S |ve of t ehr own private time and of t e|r It
arg lla( rto further the interests of t eInsttttite sho d

e to refer to the ten who signed the a é) Ication to the

oard of Trade for the certif |eaée of. Incorpora H} and so
oun dfthts [nstitute on a sound basis. ost of the signa-
tories, for various reasons, ve Rot een anle to Ehare |n t g
Proceedtn s for someryears ave died, three have retire
rom wor iut two ae sttII W|th US In. actjve se

Wl
al

will
te
te
tta

h IrV|e ne Is
Jas. Adamson, and | must sa}/ this, thaf all t roug the
ﬁ geatf of the Exisence ?te‘h'surt”?u'é e héeée%tre Bening
SRS et i e Tage IR e e
e R R i
ahle servhce to thf (i)nstttute d he, even more than most of
trSmT%'s“ e V”aheaéeétrh”h e e 41
?n tﬁ have remte tshm thegttj &Qstlg%gsiahennaracneacttves arg
a Ftcu(i { one hen Ctt remtsgs came fo be consi ere(? \tyro)hn
time to time: owevg z} Ywas oung. a short time ago; 3
f miitee was, formed, of whic Leslie was chairman; ah

rak that the success. t at the co |ttee as aftained
exceeded our most sa quine hopes. q(e rem SeS. are ex
it s et L R
ﬂn and th atY {nkeep the mPerests ot the Instt ute” at
eart, as their p 1e%essors have done, m ntatntnﬂ everg
way the statns 0 arine ﬂgtneel’( l_flu'[ or o
aper sunabeto beW|t us and nas as gthe on. Secretary
Po read it tor him. | will now ask Mr. Adamson to do so.
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ti aper deals with the sHbJeat of Small Screw. Pro-
I'ers urely as it affectst raug hts an or designer.
The autho as not touched upon any of the classic experi-
ents an emore or ea struse hheorles edHce rom
t b t\as endeavqure H) treat the matter t ﬁ ghout
rom | falrg Practlca standpoint, as . covered by f]s W
experience. S0 rar as the drau tsmgn IS c?ncerned the first
question to engage his mind on the subject of a propeller is:—
a(g How much room W(J” the groaeller occuw If

the meteth roportioned 0 rPat erlencg
conseguent shaft-fine be convenient racticable ? |s
consideratjon 1S ?ten of great importarice when dealing
with sma Iro he lers ol 1 of th b &
the peripheral speed of the propeller be

W|th|h safellmlts PErp P prop

hese two Homts have usuall bﬁ settled in sh rt t|
aﬁ short Often, Indee Jameter an ?
grot%e ers, an teexact osition 0 sha%me avetI Ixe
e time 0 t(fndermg or an order: which is usua y a very
strerrt]uous(Feyo o eted. f
is task being safely comple e unfortunate and [o
suﬁ‘erm tlgg sman 3ts graPttet? reat Ing space unt|| rt?e
time arfives for ;—

c? The preparation of actual working drawings of the
ropeller.

There are1 itfalls awamn Ht anar even in this groces

are wever o a SErius ? t]ure
aut or Sh enoug 0 e that certalr}] the notes. con-
tained In this E z? to smooth the way of the
raughtsman over some o these points.

Now, let us revert to the first con5|derat|on —
) How much room ivill a propeller take?

a
Prob bﬁ the great stand-by of the draughtsman in this
matter?s ne or o?herof thew¥| known formu?ae — n th

(1) Diameter of propeller is proportional to

_ _orelse
(2) Diameter of propeller is proportional to
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Where |.H.P. =indicated horse-power transmitted through
one propeller.
-revolutlons per minute. S=speed of vessel, in knots.
in sglte of tne careful ex enmens deductions, et
on, w ic W ?rmuae ase% ahuthor IS E
glnlon t at e%ual% se results, to ﬁt er wit greater
ness or calculat ay be obtained with the formul
(3) Diameter of prypeller is proportional to
1111

h a formula only holds good f f cl
TR R s ol s o g

%Ir?nlegrelvy (r;lve S0 titenstl omganso sder%ved from tn
useci ??ﬁ ja (f shows a number of examples of
isplac

smal vessero ementsvar){mg rom 100 to 00

ns speeds u toa nots shows a u
exa ples vesses o rom 700 to 1,000 tonH ﬁace
men an of high Needless to %ay, Wh ereé orse-
the val ue

fwer an |nd|ct orse pogv%r are 1o

W)ou mtégstt og]tgllnlt le a suga%l dpe%uent $e

on In E |
|t eg with |58 %ngmes t |s coe uent gnoul-él edlmlnlsh&?
to about 0-8 to
Table |.
Dia. of Propeller.
Speed | LHP. Nia. of

No. thrfoup%rhgpe in }%nots V' s Prgpeller. I LHP.

V' s
1 600 1 6-54 4-67 feet 0-71
2 400 10 6-33 475 0-75
3 600 10 775 6-00 0-775
4 600 10 775 590 0-76
5 800 " 756 6-00 0-79

In cTnnectlon with TabIe L, it m a?g be not q the gropell in

SYamele Mo & JED.ARIAN R hie e
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Tabte Il.
Dia. of Propeller.
SHP. .
Speed Dia. of
No. thgfoupgeql(e)ﬂe in Knots Propeller I SHP.
V' s
1 220 2 902 400 feet 0-443
2 4960 28-2 133 554 0417
3 8250 306 16-4 675 0-41
4 12250 2 196 767 039
5 8670 3 16-2 70 0432
ill he n dptlced tliat examRIe N? |tn Table 11. shows a
con3| erable discrepancy In the value o
Dia. of propeller
| | SHPJ\
IV ST/
T at Rartlcular shlpwaso a had inrm or the hl h_s ﬁed at
whic i was driven. — The propellers %scréES Ta e Il.
were all driven by steam turbines, at say,

The above two taples will naturglly suggest the constructlon
of a curve In WhICR %e values o? y 39

Dia. of propeller

(V'tR)

are lotted a?alqst corresponding values of the block coeLfl(:lents of
IS Iacem? the sh{ﬁs un er consideration. % a curv
rea%l M)e drawn yany rau% tsman to suit the class o

\?Ilvl?'[hko\l'N,S not atq Be m&% EF L oo US rea on

chacurve rawn rom
own xpe |ence ust F orr]e |'1 owever th atW|t
su ate%

{s calcu

coeﬁhc eptsg ] é)acem [E]VT% erel?etrnl)S ;nltéyo%

unsunaeble Igorm a ’ex mpII Ifie le 11., No. 4
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CIearan e —The questron of drameter behg settled, the

next %er s rst af of tip clearance. ust, With-

% rr]t %F uenc E by the errphera speed at

Y]v e propeller sto %ro eI ers runnrng at_very

ee ssu as those |tte |nt r n/en veﬁ aw

8 hat thﬁ earance elrwee% %ope e[- crr e and t e

ould not e ess than about 1

re might w en absolutely nece sary, be re Iuced to 16

H]C h man esr ners stan ouf oLnot e%than 24
in mi ssel avr arance, hetween the

P fler crnr'Fea dt?r ?p 8e|nc es. 'with tﬁe prope ers

Trr}?nnrng ataBFrrp era eed of about 5000 eet per \aa%tf

ine-

grpssms es; which
&3 of trp cearanc Hgope er of This clas wrrter
ese particllar gro e rs pio YrEd themsel Ves [emar

S LI el o
I G r%r i
In &eg r/e 1 SIehrsyabrilt s%%ﬂrgbe carefu I@ avof ythe de-
signer as far as possible

Turping now to propellers runping at slower spegds, |t IS vr
denttHat%he “% Peaance g/B rea? rerLucpedp Pba}/
t efrgcere may 0e very mugc eh FOI to

eafl eocFur a[%r hnsttesrnotesh n where
? eller reyolves | 1e ordrnara/ tZ/ e of stern-frame, .as

| ustrated IH lgure his amoants.to saying that twin-
screws may have“smalfer cIearancetan srnﬂlesres he same
point is Dorne out by usual practice 1N the construction
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af raised prop? ler steamers (in wh*ch, to secure a sha#l%w
raft the Pro eller works In a tunnel tormed in the %tern of the
VES e(lj). N many such st merf the élp $Iearance %Jpot ex-
ceeded 1* inches, with peripheral speeds of some 3,000° feet per

Figure 2.
minute. In connection with vessels of this class it is worth
otlcmog tnat t ?re appears to he no loss oq effl(:lencg caHch? P
the rLPe ers 0 twg?—screw .%teamer? turnma.lnw?r Cwhile t %
con eiﬂ) nt(lnw roved accessibility or the engines (see Figure 3
IS undoubte )Pagreat advantage.
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Prtch Og tlie subject of prtch of propellers Jittle need be
said: most designers h?ve amEe data, concernrr]% sli UJJH

nflrch to hase their caculat? HeFe i mrg te
that the mistake is occasionally made of using a ormu

j Speed in knots x 1013 x (100+percentage of slip)
revolutions per minute' x 100

This should of course be written—

revs, per min. x (100—percentage of slip).

resrﬂt ob ta.nette e g atrhasmttfmeﬁettr°Ete‘tH°tP%.§te
Pro ﬁ ﬁme few %gf}ne s, t/n spite g fi ﬁ experetmen a
esarch of the standarg”authorities on prop(f ers, with the
lJbVIOUSdedU(itIOHS therefrom, are mﬂ Bed {0 ean pro eIIer?
R EAIEL anet?eemsr}ﬁd:eo eadh Tanging om0
knotsuwar srsmayrgeas igh f% ﬁ g 9 oreven E
? e ses 25 P cent w,thout N riessar y mdrcatrng a lac
efficiency. It is cerfainly desirable that the ratio

sma

10, be kept fairly high, which naturally involve d
Ul B KepL rlrly ign, hic Jaturally ool neigase

h reIrmrnar figures of diameter and pitc havrng besn
settle ere remains :—

(c) The preparatron of working drawings.

Blade Area.-- e the uestron ofHIade area.becor ts i
ortant ow the b §e are Saons 0?pe IS folr srmriar cond-

Oo?r]rts v{t(l%y Cr?ea I%rge WP, hmgrameter of%%p%ll%?ag%otje as

(5) Blade area is proportional to

P]the Writer’s oprruon the m st desirable figure to ¢ maare
mt rhswal}/ hat 1s ft [0] cte ar a of the
seful_means 0 r:acuarsqu de area qu red
e en s u o the t rust er un rface o LPrgéecte
urfe gs 12-14 8 N s%a
nc forvess hr% nots,and upwarq) ef
urte sma fee en th or thereahou
rate spee S, t e cor es ondrng |gure comes down to about
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ree pounds per square inch, The curve (Figure 4) jn whic
tnrustp ersgu%re |ﬁch 1S, I]otted a0 ?lnstt (fﬁ (iol)tf]e vesseq
may servet give some idea of the tigures al waI

A e

ropeller are are because 0 |ts relaltrl] ntot angcfesol n of
ﬁwptall end sﬁ ?P It must be noted, in connection Wlt the

2.8 32. 36 KJ

2. € 20, Z4
"Jnged of vessel.in knote.
. Figure 4.

following remarks,.that the common practice with propellers
o? tﬁe s@ iscussed—up to Six rseve eet dP peter—

IS 10 %t terem ges 50 |d Rh é)oss r? ers of
norma orm,. such as w kt%ee f%”\]/esses oofn%Ege(rjaige

speed, t e aX|a th 0 ubos& Wi
eter lameter o hoss b ars a close re-
t|ons | to the t IC neﬁs at root 0 Rlades and must F
SI ere connection t ereW|th These two B?mts will be
eatwﬂ Iater e taper of thﬁ cone bqre ropel erép
un We tail-end shaft, 13 commé) % made 1 eter. |nf1
ngth. A finer tap %r viz,, 1" hw eter in 2 rgth is often

use% terethslge?]ne owever, l] g,ﬁ{guttyzoﬁ té\%frawm

ained b r. wh
bl s chalfy el it e e
resnonsible.



10 SMALL SCREW PROPELLERS.
For obtaining' the thickness at root of blades a number of
formulag are In“common use—

[foo of dia. for cast iron, | J for gun-

pe
metul, bq? for cast stee ronze.

() Ti- V. nxY xK+C. (Seaton)

- NxI1.H.P.xfD - d. \

) L R @arey)
rohably , the ost reliable formula for ail cases, is the

Admiralty’ formu

J Bx'lI'-x I xP,
(») IH.P.X(D-dl)

e By
aéhes Y(p talﬁen shart, .In nches ] La 0 Pgi in

des

n one ro eler proBEeae(Hrqre%Ia at TQ0L. in’ inches

T E

Rr dtQ/Oﬂt) ade atrro%nl]n inc es_m?ta ure gs in r . %
eoud atel fors pquever tran%mcltt ??g glwe ne fS
eed of vesse T S

aII fsgr Manganese- er’?u‘éTOts ¢

Now M, the const%nt in the Adlmlralty f?rmul? has f8r an
?rglnarg nAan anese-bronze propeller, a“value. o
ccording to cmiumstances with roportlona v ues for
cast-iron or ¢ Estee rop% er was (ecepl y de 8|gned [ﬁ
ork In rqu roken, water, w %rew Ir oos rapids sma
ranfhes 0f Trees, aﬁd er unpleasant [ncidents we’{ﬂ
monly t0 eHletwn % [ this purpose the constant M for a
R]roan ler a{%ter |tc manganese-pronze, was
ade equal to g F ag_ glven satistaction in
B?erl\élecse and up o the pres ntstill has its full complement of
In order that a sound castin btained, it is of the
lf] ﬁ ﬁIC kn ss ? ﬁ b

tm(ist Import ']f that the t meta| at t 5§
ould be caretully proportioned to suit that at the root oft
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?Laed?mﬁa%%é? o ﬁeteﬂ‘)%stB%OBSsrﬁ'%HsuW 1o 'Vee%s o hat

shown, Ht ma Haore IT desjre should, however,_pe
reater than an shoul reater than C. e
oun ers neraI JeLer es C|a ronze rogelle tha

prop e er sq)u t wit o t tge rece cate
at D thls recess being aft erwards mac Ined out when the pro-

4h
(b.) Ccl
?Alcer(ils b?rgﬁa{gSucrloar %raesft?]rer%ce mag 5 smblx baen duceastg %Eg
X|a % e r1ecess sho not exceed ab ?i
qt 0 08S.

the
wo keys must be fitte It is an ad-
age to arran eeac ?<e v%lay mtth q:ogeéer to corea]f Oppﬁ'

|te to t g I'OOt 0? e. " Hence a 10
e 0 e 8. gt e e
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ay_be noted that the crushing load qn the side of the keys
H]asybeen alﬁoweg as ?ollows WI(Ilh saﬁs?actory results— Y

Crushmg load on side ofkeym shaft: | Assumm
2,000 Tbs./d"

Crusperweroa 8oon OSI e ?f key in pro ; transmltt r(fue 7 total
These 3 OWever, hlgh values, a?d must  certainl (Pt be
exceeded. ~ The thic nesi at the IIPI the bja es 0 a I eﬁ

manﬁ Hfg%ebtreornz\e/v [OpFo R HSHgtedeéggeeller of0 that f Ize, Wit

good tip-clearance, It may beJ WI'[ per ct sarety.

Shage of Elade —Much, has been erttﬁp .many ingenjous
s have peen dva(qced an ma“]ye ua ymﬂemous esigng

theor a
have be e |stere J] patented; a H with the shape” of
Bea |nﬁ ver 8t one 0 hese
esigns |s any better t I eI not ones

E“ﬁf%%v s L Ly

orin |c IS co mon r¥
Genera eﬁperlence a[rJ ractlce ea one to
?usw%that for I__proLP %rs of moder te the tY

orm shown In re b, at (a) glvesgoo results |spro
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also an fdvantag for the Iade to he set hack as shown at ﬁbg
ea 0 norma to the shaft centre- Irne Fas runn -
ers aa frtted to tur rn(e rrv n vess I o arr eg
?rve 400 re?u lts wh eH ewrt aper ectdy Y etrr e
{m Hor al tg thems aterger)r reth‘ren tt ] casga énF ure6
iactﬁs arg commoh;uf rsaw | to ?voréi ades of t tror s% nat
abI ec use he m c
ern rcate at
wor in on ditions.
ossrb erm roved ?
he reduction o area en ar

ade-form does not grve oo resylts—
nica kness of the ers of the
au es eor tron ade un er
avi %tb eso th a Qrm nig t

e remova ese corners, In spite”o

Proectron of Pro IIer Ia es—With r ard to the actual
on of  pro ler es, . the foI Wrn ethod Was

o te riter, or hrs QWn USe, r ers
met ds common employed in that it rvs an. aso
ute cor ect pro ectr o propeller; n ives a
g Va ue r evel o(n area I? epeeraf ¥ % the ver
e or so ade common in s Ine- rrve

stpee the Iaccur cfe invol ve wrt the us

veses of g
met o s.0f projection are sometl néequen €. eerr]

m

L ey L

S oAt JE 1 ferjtet“ i

ﬁ]rgjglertcel% ar%a sq18 §r?t% rrggk ne orer”that ato ade OL#tsrrJ
ne FGr. 15 drawnp t r rn surf

%Iade rnt e usual manner; the drstance ern equa to
rthr Of %opeller length 0f arc HK (WhICh is drawn about

the. cen re of ropeIIer I§ meas ed Iong the line FG fr m.F,

Gttt o, Tl R e

rseero C%te A bac oen ?o et e0 P S I\?E cegrr%s onde 0to the
rvrn the point 0 he pornt te

uar to'm tth proectordr nfom Ito

int P. e atron of t ornt H

tth t ro e er engt rs t ctual
t on ‘the s the lade.

e rs en t VS a hawj eve o(ned sectron 0 Jt
U

aae, at t E radius ern ua
the centre Xq Ihe

c
tire, 'KU. 1s drawn zla'bout

distance L)g herng



14 SMALL SCREW PROPELLERS.

%ual to b ut 77 of the ﬁilameter of the £ropeller This same
Int,'X, It ecentreforalcorrespondmg res;eg. WV. Now
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if the strargslrtlrne len th OE he trﬁnsferred to the circular are,
KU., mea urrngOn ror’? j’t

Is the c%‘respon h
orn t% eveey) or. ex HS
roce erng eat the si eeI vation, evelo ed view 0
aear % In assown esreeevtroB acorrct
ro jection of the blade, and the deVﬁ opment of the hlade ﬂrvest
or ect develo
COUrSe im os correc ytho sh pe o

ed area, to et er wit ro |m tion to t
IIt IS og e
ror[Je er badedn h ats rface oregoing me odo
g ection may rea Iy e ada te to deal wit propellers avrn%
ither set-ha dés, r lades. of increasing pitch.
rn]etGos of .a ?JAti lon will be obvious to anyone accustomed to
the design of propellers.

The writer makes bo(!d to hope that these Hotes on progeller
ave touched upon some points anc re not as a rule

desi
% feag In text-books, but whrcﬁ are 0 realarnterest to the
propel er-araughtsman.

In conclysion, thevy riter’s thank re ueto.Mr. H. E. Yarrow,
for permission to pub rs certarnot e foregoing notes.

Mr. Wm. McLaren: It rs dffrcult to drscu thi ger adt
onceasrtrfona ubJetw Ich sto ecareu ed

IS as% ort our care ention. p

draughtsm ZWVY% f/ t some tl’O qP'(ES {0 ne 0 lale

ome Cases ft E§ {0 t or tp e re t e

ﬁ eted. ’[ |n t
e

esign IS ap Ptﬁ e
ﬁst nhne ths It een |m ress e most
E at t |vrnga srdﬁ of a propeller. s ou egolrsh
urnrsg rP S | aveo sere wrt reqard |ra

are used | conn ction with some mac |n S un er h/

dron thaf the e |crency IS taken, rom these spirals ya

ust, and It is.sim byte itch that t]he tion 1 v
rom tl eto time When”dust f#hers on them, they are |ped
with a ¢ hqto marntarn the ® |cren?y %r] here IS seen th}
nalo to the drrvrn side ofagrope er blade; it ought to
eR/t smoot and cean as possible

r.E. P. Lo an Iam vererIeased to have heard ack-
sons&ager rea There are ore or two Eornts I woud i etg
reﬁn N Oge is, the twa Keys In. the ho —vy ytwo s an

at |stef van ag goarne with a ofo It

ger sa ”h to the fopt with one oo dt n never
give any trouble. Anotherporntm entione the Iastspeaker
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5 r\/LLgren ) was the smoqth face of the ahead sid Prv
eta?r rt rogress Ir}lr%g arerrérgsta ; Whr?r% Sé’é’rt | a lésrt) t e
onzeba%esgthe filin (f Fr ghr was urtea brnte
ops [n" some cases er a ?(w after avoyag%
were coated with paint in dry doc ne occasron avrn
raised thelﬂornt wrth the Sél errntendent s Id e Was that |
was an Insulation, and saved zinc plates ont eru ost an
Corrosion had an op Portunrt N my Qwn ex rerrce of
Hut rnrq thrs tot etest. Inano tPort etthng thes M

took advanta]gee to thoroug scour tne”propeller blades
with sandstone smart run”home convinced me that the
clean and smooth surface as stated by the last sPea er had al
to do wit \t Arrrq ough, th ﬁa per rsadrau%

a er
as such, It len srtse a IScussion, owl rfL £
grnro In desrr[rnr t ro e er or sha Iades an

n take. a bl ere and put on t As there a
Hrang ﬁornts well worth perusing, | mustt ank the author for

Mr, W. Far dex | | rePret that | have_ had bué little
experrencewth sma .Scre prog ers runnin athrﬁ ?peﬁs but

g rto %rlve the pest requts It 15 essefitial” that the
rameh rr] ade_surface should bear a correct proportion
t0 each ot er or the I.H.P. of the engines.

Qne gr?at feature for the Ilaalhest efficiency i a {avourable
osrtron 0 hhe propheller?]for al rhg0 rees access of W terta

ﬁnot F]rs af the screws s e. well immerse
Whent IS rst e case they are much stea Ier in operation.

Mr. Jc refers to res Its being seripusly upset b
?es no partrcu arl ere egafer oy p7 n%urta%
hrs IS urte true, an a cf 0 e ers mag

an the results

@grr%trct emve\gesse?ewrﬂr frnelarqsur?grgnSIO 1§ter hod wrll )

econo rcalh or. saf r? riorar sowrnﬁ] ﬁa t it s not arl'ways the

prope er that is at tault, or the En% eer.
uit ag e with Mr ac son that overla Prng of the propeIIer
rce ﬁ vore possr e s tﬁ a ses1a oss of
arrI Ine or]m that

}rcrenc re ts‘ dp ??C‘agone gesfewto?\a/eéaels 9 er cent without In-
ve%grtjs o %SZSOJOGto rencgoo tons ancF ? alrdr$r tEathmsthe%dcairSr(H
g grvg as 'ﬂ

per cent

??Lprocatrng engrnes thIS ﬁmount of srp ¥

lency as'thosg with propellers giving a slip o
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W Ross:  As t”e author tates in hds openin re
mar ‘1 aper deal wit |lhe [0 eI erfoma fs
omto V|e , and Wlt smal ﬁ ersongl Tlta orsma
s but We as Manne |eders as 4 rule, have fo dea
somet |n o muc ﬂ mensmns ‘VI Heorles
ave een ard as to the sha? Wro[[?g bla a H
h peas h Ht |sa stlono trla error, an
? engine ers ge e|r data rom known e>§per|ence
prevm s ships, and” Is ver}/ t% 3 que?tlon cuttlnF
away or adding to_ the contour of the blade. a q Or exper
ence dictates. ~ I have In my mind one ship ders

B[ mJSUBSer\eV aﬂg rggie s%ev%?é?'tfn'%%@ebe%%’?éog Eﬂ]r%n elller sunab e t(i
he specia

the s |tP vY]as evol Ve g
runs o the ship’s S(f e| ve ne o ex erlence
maore than th eory ap ou b pleased ‘? nowt eaut ?5
Pmlon as t% |abeor true |tc E rorg) ers.  Some we fin
t ItC rom root to t| er crea3| towards tip,
ers m|n|s towa

é gom g thor men
tI8|nn8t atl}\slvodece:}l(feﬁluswer }ro t?nm agroE rha t one
gl jteaa“”%emﬁ“e;e g a’ '
eave my racccayfr s (Y\?ﬁcum’es in tha

1ends to seﬁ the Irec-
tion, as |t as been mine to go through that experience.

The tion of taper to the shaft cone is important, and i
the Pro[é ?Iselr ps we?pand trug fltted 0. thle S §]f t and 5ﬁcure(§
ith the nut, It 1s suppﬁsed rive withou

dﬁlf] icient to
but [ wil] Hot say that | would have the courage to try the
ex%enmentwn out one.

| am aLrald [ am waEdgrl from the sub!ecd} f the paper,
but our C Iarman remarked th twe wehe not wnt that!
and | wou mention one point Ve, o ten drawn attep
tI nA %t is never remedied b en| uilders or a Rarentg
eh for by superintengent en nee or recogr“sed ) orl%

that is, thet kr\esso the co g 9 rﬁ”o eller shafts which

say s nearly always inadequate Yor that time of the shin’s
ich comes In the Iperlo |csurvey ng examination. The
?ro;l)e er as f0 be ta o(r)r}n%he S at an reslstancE ﬁ

ut on

i
tion made o? the %undre&s o? tons requelreg to startapro efer



18 SMALL SCREW PROPELLERS.

off the shafth 0[ Br ocean Irn(ers but | say IS it arrt tsh
cou?hndssou e sub Bcte {0 hesevréehat str en a
quae provision has not'been made to withstan

I enrgrne builders will tell us their rgvsron rs su{frcrer”
for [V POSES, but provision sho ebma e a
con rtrog % one con |t|o is—that s e perro 'C%
Inspected. whi necessrtates e drawn o the shaft; all du
care Is taken |nt at ev nt, F care will not alwa scrrctrmvené
In erentweaknes[s]w ich could have en erﬁte w?ul
Hror ﬁft that not ert“re -third to OH ft rc ness of ou in
edvltoir IPO eller shaft eouP r[r W
g tto than ackso aver y Interest %and |nstruc
paper, are manly ormylae mitrur:trv to the t eo
retrc mranrn |t ut for alf that the aut Brrt es have sal
written, there 18 apparenty much yet to ound out a out
SCrew prope lers.

Mr.R. Baifour : Thrs |m ortant pﬁper has bust been handed
confequentl there has n? egnmc op ortunit dts
sal.~Mr. 1ogan Iirlas referre Tehod su este

the frttrng Prope er hosses on the shafts, and qurte agree
with his Yemarks

Under the headrng ﬁscantlrngs ofl% 0ss and blrﬁte the author

deaswrtgthe taﬁer e coned Frope e to surt the
and considers that ataper 0 ameer In 1 h

t00 fine. ave a.very vivid reco Iectron of three Sasesw IC
Fameun erm notice Where the taper was f In. h need-
e]ss to say these ave endless tro ble. | attrr uted this to

er(ricaleror rnte rawrng1o ICe; |n |n 12 1ns. Is considere

ractice |n ordinar e althor ref ers to the soundness
%;SIHgtrnnqs hthrsofotJ coarse gpends rdreaty ugon the ariast

n casting and” amoufit of “surplus metal i

In Fi a) the design at the root of the blade the radius is

grveB Sngt c)n eachj donp [hrnk é ractice,

S aprup e encour-
erence of radii |ves a

(H rmination Oj any structyire sh OU JsﬂgQOO
rEa gonal term¢ %IIOBOSCOI'I
Itfe

agqu ntt/t%tronl%ro section. ~ As to the securrtt{)e S on

sha r states thaj. two keys must
je i b G

I congratulate the author(?n his theful paper, the subject is
a very appropriate one, and our thanks are due to Messrs.
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Ya row for allowin e us such valuable informatjon:
l.am sure thatr%r tl]el(r]g\htto have M. %oyle In the charr
on thrs auspiclous occasron

r. 15 P. Fre den : | aqgree that the fa e of the propeller

cone should n &e too fin gantf rnE tha[% in. per Roo? IS a
very fair standar

| remember Havrn a srmrlar experrenoeto thfat whrcg
B%ourreﬁerre ere the aper . -Jin. pe P

though the shrrtwas proro 3/ tted In the t ace] en
rt wa? removed for exa ation later rt was t at P
5 b 'taa.wtétﬁ?e P, OO e cone °ftPneos S
Hras agab ound that rt ha worﬁgoJ shef ?orward‘ rt/cf the

art 0ss.were th eref ore regewe anoth erP hr where
teh(eéaioe%rcrervasfrn to the foot, and since then no trouble has been

he autnor ofthe rhaﬁ not frﬁfullylchto thﬁlsubéect

oft e rtc Bn% ease ewoir grve S VIBWS
e raI Prtc ropellers m% opinion
that thedrfferentra as an advantage over the true pitch.

vet” IR 15 e dniness O e ace Wh'r'ﬁ rﬁkf"rh”;t“'
Hvar ccording 1o tHe traoe upon whrc the vesseﬁ E
n aged, as for instarice, a esse tr ing eross the W
whre the 6554 ei ent e under very
conditions and conse ent VEr eavy racing ‘o he
engrnes requires considerati s of Its 6.

re with theJJrevrouss eakers that one k Y ro elers
refe tff tlotwof rther asgnt at 1t 1s,very diff] c t J
prope er eys so that each of them ta e its share of t oa

The meetrng %]osed with v%es 8]‘ thanks to the author of thri

Ea er and t alr rscussron w S a ournert(trl
ruarg 1b }/rrf rc ' date it was oP ja r%r Jackson
might be able to reply to various points faise rnt

e course of
thrs evening.



Extraordinary General Meeting.
Tuesday, February, 16, 1915,

Chairman: Me. GEORGE ADAMS (Vice-Chairman cf Council).
Bef we ed to the usrness of the evenin
5te fsreml_?/ idut 0 refer .to the de(ah of ?
0seph aIIett nr]o was for over four year ﬁrrman of
Cou cll. AIthoulg for a short ti ! Cojast hrs ealt had not

ﬁtetst foy e 200, 'tdt%%rg'y tmornrty ‘h%”swaa%“t R
he (d

It seLure ro hrch tra IS a Very ver

ow't % |e a Ietter of ﬁon olenc

a path }r as been sent a/ E Adamsan on be al of the
nstitlter | feel sur thet you er agree .t at It|s |tt|n

malge re erence to the. 0ss ‘Wi fs staine 9(“
t0o %keen | terest in t e w r our Instrtute an |
ever Ing, In IrT)]owter to further |t concern esBecra
|ie totes henwbur ‘?n ish srnesr
afionship aB | cnnectro roueg |r\té) touch vKrt
a large num er%rn uentia enorne rs, shipbuilders, and shi
own rs to Whom wasrnaposr ion to repres tt e interests of
e nstrtuteh was ahble to gather aua e su sCrl tro
I1s loss to the Institute 1S very Qreat, as e o ony
persona attentron ut made the”Institute a obb w en
amanh % by, persorﬁa time is not reckone |nvaue The
trnle an tr uble Mt Ha tt put nto this wor ﬁs consi er-
and when we, recall the hum erg et nrq tteln
'the ﬁonsrderatro avet t %tar thrs fd
aivén . &lFaty nrve¥§et tssnaten W%§° it
g ﬂrpjhrsw rk, as ar he erectr Pr f
Was concerne as ca awa g er wor
arne g ers must 0 oUr utmos to Intain he
|east IS In |s meant 0] onve to the ene
HOW ayor o on on Iard %u atron
sto eofth utldi 9 onsr ered It a ver onour,
one W f v%r obab not antrcrg %ew en he sc eme
was org ra e e mus remem a our, ns |-
fute 'ﬁ It escrent |c srde oéen n‘eer nge and It ism mgl
these |nest aﬁ” was founde maintained, €t u

there Il 'in_our power to cuI Ivate t ese aspirations an
appeaiJ to a?l our memb%rs to lend therr aid. P

20
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The Hon. Secretary | am quite sure that we are %II in very

g Esrtar” )Yeevlvtrtgrr\/lv rrr]tauthMtrhe gsasnﬁst I'-Fg“t) ﬁOW (Lﬁn
ol e b e O
%rett tsnc an exce Fentworv%er hal been ar]Ped awa{]1 |twﬁt
e hard to find someone to take his place an carrg on the wor
In the same enthusiastic errrt I" wrote to M

Hallett ex-
gressrn Hr sympat y with_her in this heatgrref which, has
e [l aen orlnea mm%Ite Sgreotnhearrvio ne ressron_lg Ie)tltr
athﬁ éood worh whrch he drr\! Xconnectron with the Insti-

The Extrao[]drnar General Me trn called ‘ r to- nr ht is
{tow open or the purpose of re-confirm ng the fo owing r squ

The. time lias now commt view _of the rncreasrn(g
me bershr of the Instultute 0 Frrne Enprneers o ma
%nép |catr%n to the Board of Trade for Rowe to |Bcre se our

mbership to 2,000, and | propose that steps be taken to
carry this fto effect”

| nroposed this, r Blutron at a meetrnﬁ on the 20H| tanuary
and it was s%condea7 A H. M %rt e Informa-
lon of 0 were not sent when this matter w

ht orwarﬁ may mention that it is ne essa a
JH% Board of Trade Yo Rowers 10 increase t e/mberﬁtp py
and to pay a fee In accordance with the mcrease

The resolution was put fo the meeting and agreed to.

The Ch [t has been 0sed, seconded_an
that thtrs F‘e‘é ﬁtnr n be resentefP opthe Bo oj t?er F
usual form and the ne essady ald. etar s are left
with the Hon. Secretary to ea Wrt

The Char‘rman We will ow prciceed to tne discussion of the
E er on maltg1 crew llers,” which was rea on

therrgr%ssr heT te%teh(\}vrrll%esgﬂtt oe greet%ahl§lshnnr re/-Qdya -
Wi il e ot
[yletasmoorh dI Panagfreo[e ? gtEt] Pfeg ﬁ ractr

would ave the w the propeller ces of
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AT R 01 Dl A
that a\)oe ectly smooth po rshed surface to the blades Is of no
small value In"resisting corrosion.

Mr. Log an anﬂ others remark on the drffrcuItP/ of frttrnr{q two
kexs (i f’ st say th a(t | rat antrcrpa
g ﬁ %ee entwrt atI sn on this Eornt (! a/
ate the Titti go two esto ellers of lass un er rs
cusshon for OH fasnn &ause re 1s.alwa sat ndency f
echanic wen ttrrH1 tomae t er?nteto D rat er
than on the sides. IS, on one eg Iited rat er rn
vrte %e]rtarn tend enﬁy o th e ropellér t? rock” on the
aft. IS may, % g eed propeller,  cayse serrous
tronbl Anothér g sfrequent eason rst at rng
pellers for hi hsr%e dve sels wher .scantling sof trn% fc.,
are ﬁ?metr?e own toa er rne pornt tre rttr fon
one of pra ortronat er srzeg qbrnvo e an |
crea n the di meter 0 a er 0Ss. ThIS wi
oubt seem rather e\ efche ?rnt to engineers accu
homed t0 br shi s an Xd S sca tlings, | a eI mrn
where t e”size 0
actua rncre

owe I' m re t cas Sha trng ?
S reason l ave spoken 0§ ve{
mech a men O exp rrence cqncerning the Tit-

ttn % tatte seem. to, con-
srd rrt t or{ 5P Ica Ie ob t ou %urse it 1S no
e as fit % ron {

ithrs class it is stan%yard pract ce aImost m?rtarrrgbpyav'tlo
at%nett'“ R g
the lar er Torward sma er radiug af
must be re ere ri e IS transmi te proxr
mately e rom 0t te orwar ter e eboss
Cons ue I] at the root oft ade s ou out
equal, so ar ast rrve IS copcerne e ar In a e
as a canti ever SUIJ tto an a 3 t rét%t oufd cert%r
seemt a ar er radius forwar esrra ave

et B o St
equaﬁ radi ?on the rtorwa%]d an%l a?ter sides ofpt e

Dealing with Brtch and ercentaqe of slip, | mentroned 25
er cent, ‘as ot erneq| an excessive Slip In. some crrcnmstances
owever, with propellers running at moderate revolutions, as
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in hhe easementlone?1 bty Mr. Farenden | should notllke to see
% a |gure a3 In the case mted a sh|£t

P et e i ey e
tentwnh efficl ntw%rkln of the propellers. ' At the sfame time

V”ntctetst admit that ships of that size are rather out of my pro-

Both Messrs. Flelqen and Ros? mention variable or (“ffer-
entia) |tche ropel ers Now, Tor tur |ne nven ropellers
runn|n t] peeds, g ere Seems t8 be pract |fa no evh
dence their favour.  For more moderate revolutions, suc
as 0 taln with the averae shi nveg y reclﬁrocattn
%nes here |s C raln ore .t be said for an | creasn]
It L oug H ét Ink ,t as eveB een concl uswe1
rovedt tlatrue pItc g{ eller cannot be made to give t
ame refs ts as those rh mcreasm%{)ltc [p peller,
What oten hap tr)ens 1S %omet mq J|k s: a true- PIICF
groReI er, of a c |(51 rp|t Ives Tndifferent results on tria
q the owners or | ers geci to tryapropel ero mcreasmg
PItCh This prope er 1s made th jts |n|t|a
hat of the onglna one, and 1ts final pitch con geater
When it Is fon tat an increase of per ap |ét not| o
taine naturaY fex eriments are |n| Wlt
9oes the re uhalﬁn 0 creamﬁ g or v na (PIIF
a|n¥ ?({ that the plt(i H ﬁv ried from [oot tg
tip of the blades athouﬂg 1be |evet at this (?s been claime
to reduce cavit itting.  To.my m a van

s gnf%m%sttcitﬂt il by
gem ned pitch from root to tip, b ?r ronze rnrog ers
o 't ) s et WD e i Wb
de5| N o %Iade as a wea b|ade ecomes dlS’[Ot'[E(fl L?nger the
thrust of water.

n fitted with

A ship recently under survey.in Glasgow, whe
ui i) et e R
fPt the' words of one o? er en m%%rs ghe %tte EaﬁﬁlLeé

anaW § W en c st-steel propel ers Wﬁre ou
they were rou 00 |n th ett e noise sto

sped |ncre s Was entire ue t8
ea ness an nse ue tdeformaton 0 the ronze hlades, an

the superior st| fness of the steel ba es.
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Mr. F. M Timpson : Iadt ave M Jack ons
f]ews on rscussron 0 E rua ut | %nott Ink
that wew ree ith rsvew o keyrn the boss, which

eaverse 0] usua vrrn eaut I gives a few sketches
Otuesrtr érsn'gr sha eso dgs these ma;; egreat addeh to by

one tr e | was en on trras o varro
sha pes, a e w IC haoN : gat th ?rou
rH(wr ectotrowrgo amreso awaer
fa an ro trials rt o{nal er essels ana vanhage
not over strar aded pro e lers was ?ot whi
seeme m rovement from the

to rove that Ight be
Th%re IS N0 3 ea gfcontr versy about

reat
propeIIers In fact it may eterﬂt ganever ending one.

The Ch irman : There are mah y small pornts on which mem-
bers m%y e at \rarran e wrtn ewrrterg e paper, anni we
shlosulsqJ Jeeé/erygad to hear their views and have a good tal

Mr.J. T Erom : As has aIreadg tieen me]ntroned Mr. Jaorson

o Do R Y R ke
ropeller to the s aft as 10 re perrectly d one an 1s
ur e necessaryw alar er ro In sp eakr rttr
two arficles together yo rmetre gua n s

r rtr itted t0’ the ten-t ousan th part, of an Inc II
00d rt wrth the p ope IS Sp keno here, rfte were frtte
ittle f er even an t at, t ere IS no need two ora

num er o keys to eep It rn Its pac therfe son roo r

Hgt agt utert'i t or}e rWS Ees %Srse tnggessglr tten ttenmaarc ines

that t]rdt work are of ver error Xlrty rt e men wer

not usin to the best f elr ab Ir he an
toosar eu t ewor ere eno dr

ma rn ropeller an oss to It quite asry ut

ﬁse 0 t rsat Irt euworlgrsnt %oos th’ tant ea \geor ecutto

Inde endlent o‘?’the nymber o rtte t
rev nt.revolving. e hoss sho d fit so ht on the ? t
hat rt snot ne essary to, put an ressure the to

o ph T R b

%“d?s ab t tChu Iset oents tare ma n?redgnott onq ast rg aras

M AL i, AR B e



SMALL SCREW PROPELLERS. 25
aterial Ieft from the cast as m the artrcle cast, that is

r

0SS w%rg o\ there gton on the top o? rt aJ R
an who sold t e ‘materja t0 cast t]wo tons and ﬁ

ar%e two tons for It.  But edoes not a\nra Sﬁett ec ance
t at, as the seller does not exp ain the loss, or

inks urcﬁaser t to know. In ver man Cases e
}oes no nce the dr?ecgq y J ﬁ

In ettrn erfectl cast-
att rrce AsteTb g ap a ver ys cast-
mgo 0 ameon account o

ssds VIQUS T

t ifficulty t get the metal to run
e sectl [ﬁtétttern has not been per ectlg
arran eharder and softer patts

ﬁ fthe meta
ent it ern wasted It ma e ma me L’_]t as near the
srz rPdpssrb th ordinary. tools, an |s It ro erly
Ing t0o use —w rc

“hausandh par tahestt Ea”' equl ﬂ
rHQ reT e sthsap can Br dpea tnwlrnt ore re fy to sercuerce %
ood tt roughout wrt a clean surface, sti amrsta e ma

eas re ardsthe distance t e ro eIIers o 0 on, an]
In rttrn ro ea tween t
satand oss |n eﬁdaceof eu al ma |n tae

oara fin wax candle a (Yv urn near g k
tall overt etapered en t|I rt rsrustsl X ac
ness 0 mohe IS, about INch, ere
thwr not rce trtf ect t edrstane 0SS %oeds O{t
t ot sr pX oww ere th grmg IS, this |s
not satrsfactory It must be machine

V(Yrth reference to the raﬂrr ﬁn th front arhd hack of tp
blades, there 1S no reas Yr % EX should same
reason w the ra(drr S oud ot the same bac ront IS,
that wh en % castrr]g one radius Is exact]y pPsrte
nother twr e the weakest part; It one ragius rom
the ot er it will increase the strength’ of a casting, w et er the
materra be steel, iron or hronze.

he detail of keys has attracted
ﬁttentron the we‘l estLIrehe%alra%trceeygf ean%p?oiac%eong] ﬂe

as been contrasted Wit e recent Idea qf r? two r
eve three when requrrrgg aper % cure a éustme t. The
[ﬁ spee revolution

or's [[Jractr € Ig.Evid ntly wit

ah biless the difficulties Y40 o Vi ﬁtrons are urgent, and
t securr%yo eac art hsamattefo( e utmost importance,
There is ng question but that a sin does not giv sogreat

rity a afinst je movement as two or three;
t’hljt\: % c%n?re otI mﬁass“v\rrell ?rg% t\yeltrn ttvr\r’g g)r(th/ c}rb eroetatfo% gng



26 SMALL SCREW PROPELLERS.

thus give rrse 10 vi ratrons due tp the want of balance. These
orn? nly arrfe when t 3 spee SP rotation are % and Is
ne of theresults of the adoption of the steam turbin

for thtetlrs e(rjrlgﬂecryréeﬁtﬁr er%gt ;ﬁon the author srules an dﬂta

upon sqecra _experience whic ?
ot rnct £ POSSEssIO enera grne .. Such. sPecra
nowe %e has %fommerc nd te nstrtutrog is fortu
a]te ernﬁr a t]o incly et ata_In its p{ocee rnlg but
BILE testent S he Subject 6 (e Buthors. hands for N
Eeeuetldtoe\é(r)éggtpy add muclh haluable matter if he feqt hrmsehlf

t IS en raIy recognised that the theor It at js a ratronal
xaa teafg‘t otescrewg eller ras etto
f It ton account of the ber 0

ar

aftorst at have to eta nrgto ac% unt, each tg hic mutu

yreact 50 that their individaul e ectscn 3/ ese arate
h il ﬁeso the simp est abracter h ma

earH rom the action o %rr Ines a]n cenr tpH[?
when 't rnkrng ut tne achon of ap roE) ler. ea F
ence that must be allowe [)rst gt N the caseo %rope er
there 1S no asarsﬁance to he 0 taBne from the cas ng [ rrect
Ing the flow o ewateLrn the best wa t%war g screw, and
to “reduce the lost work to a minimu |vrng the 'best
direction to the tream Ieavrnﬁr the prope ler.  Thesé considera-
tions have led esrgners 0t egse of pur e blades and to en-
cose lI e pr?pe ern a short t From th ecessrtP/ 0 re

F ts energuy turb# esigners areH Esqerte

esoentr grtotevanssotattesog 0y
m eamrnmum at such a result can ony eﬁ tained
one sri of conbrtronsho spee sof revqutl In the case o a
rop Hr this 1 su xtre h/ drffrcut eca se

r%tur Ing erfects upo ) e ater towar S the
screw Sy %sbr DS, S rn w ose contour and %tan e rom the
sgrcegvnsrI gro a erent In ever case that t

rtht r.point of moment Is ecentrr cht
uer to rota lon, w rIst there is. th re ative v o
pro usr ct'that can eobtar from the di rent rts
ade rom the boss arstotetrso t
tete'n't & qre%%t”h .%as,f aﬁur r?§.n§°‘ﬁ“ v °t22t.%e'”arrh%rt
(tr\{ee %aTSFB”perT”Po?evehue Prot?mmv wrth the mgrteacsoe%ﬁattjatﬁs
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ti nth tis no bern |ven o tlie condrtronsgov rnrn the flow

0 urs the teJ ce tion regardr stre |ne wsoe

0 t e pro eller Its, o et er’with a S, Wi vanrs

n TQ’I ntr ert IS neces ary to wal en with actﬁ

ow nne the abi Itt/ to drFsectt err resu s, 1t 1S 10 {

sa en.t atw mus ? Pr&qress In eenuncratror]

t rrnc screw P le s% e commercja

vaui ? ata 1S a acor hat canno errqr}ore

a]n S 0of t e mem erﬁ are due to tfe autt} trn

Yﬁ v%rEIS section In this interesting field of marine eng eer
r.B. P. Fielden .. stoneo those who tth last meet

ing ex ressed the 0 mrog toe Y as pre era to tw

a reo lg eerSS N H]n erstTg nSaI gmautaourltcarms tf

wrtn him, anct thrn it 1s doir Vgg hip J y

t In regard. to True v Drfferentral Pitch, 1 nave made. a

gy zs?W'”%t R T, S gheder i, Gin

eet drameter angle of entrance = 57
g SR
1 > > = %g ’
;s i = s
1% > = U*°
18 ft

Tt Pearst rﬁ the inner circle ofthrsrnropﬁ IS.mos
inefficient, and t ferentral |tche ropellers are designe
on better prrncrples t an true pitc
M. Dr wry At Messrs P rsonsTur |ne Worlis the tests
for pr%pelers may er nes The ta]n has a closed front
ack, the e own th r?

ectric f
o e el
propellers, what IS very Int restrng 0 marrne engineers
0U see t e cavrtatron ery C ar |t 15 an |nte estr
evelation_to see the propeller or int etan
num er of keys, one ttrouh etote er ofs
not mak H eyway trye wa |s

truewrt hesattﬁtsoud utrrsnt

a ou Tind your keys earn 3(1ardé nthe one side aft
anvr\f narsdp oy LtheI op}nogrrte 3/ de forlvvg ?t eywaySI has no
t See page 28
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|goubt been cafr tullg marked a d carefully cut, but it lias not
een th care ltlttl nou%h an that is, | "helleve, the reatest
cause for bad fitting. From my own’experience | f| ditis

o e L P

e‘ ers asortbtémt eusewtotﬁ HaverBe N more succe st
Ett if they ad use the varytng pitch, but they used t
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niform and. got extremely good results; it might have bee
F %pX % bi attron otet e%h%p s runs. and othnergconcﬁtrons B
k their results were as good as their rivals

The Chairman : l)have ot had an opport nrR/ of gorn
through this Ea e[] ut confirming eommen% whiclf_have ee
made’l may say that | thin lems of engrneer

rnrg the srP BP of prope ;rhsartsoaﬁtaelhﬁg ith the eatest
outnto totu " artt ormua t e have
atacnetattt“tot SHeeqath and puch 1 0 Ve ”ﬁ té i
nown t at rn t e course 0 trvo 0 th ee voyatlres Oﬁt e he
blades reuent 0 sligh y ape, t
en awa
oun e tshrd rﬁ ate

Into shape, an as the rcﬂe ee?gseegg?dpm BacE

regar tg the form Oijuopel(er bPrPs thrs IS v%ryF\)/arra L

some hlad es ve what 1S known as the thum aéa Iade
and other bjades Eavdeet e narrow trlo Some of you ma

mem er seern oast at Was dev Isgg not gtanty earﬁotrtr(r)%qe—
Eortrono th %Poade to a out%fstgJ Ch 03,

lt ? heefectrve
%r{tr%%?;t%grrsgﬁ r“\#rv%?rrr:ﬂa]ﬁ ose%et eﬁont r of the boss was

rthre}rc The ugstsrrgrlhJ ?at\r\{raes

E/ttrChLﬁBn%a\éa”a#S LAY Oﬁﬁ tjah%%‘ pvt’h” e
ebh e W rcg Itc éaccor rng H) rs ownr eas of

ra eprtch Yieo taine B?me excellent results. Sqme
te?er atrueP n, arers a varia ei%rsttchr 50 t attét rsroratqher
it gL o (e e irl Bl

Ve, carrre outt % ne getth es s, Tho

croltet wgre at C rswc § ad teeI t r F
to the boss, groun erh Werg t, Titted, (a then a
ches % tfru ® ?O re accltsrrlste:ar Irrerdc Lrjrttetﬁ e%f%r batt
l0 aavtgug aaneﬁtew?t rurg Salrgl toywea hrt of the ba?i I
thnk can H fé’ |¥r\t§ dowp, gecause ﬁre lines ? the shi
I detar s incl en(sal to everg part % §eY§St§j

ﬁ” $0 manP/
avc%rtrO e e asats SR oo oen r:pqarteicli
spee for which

2 particul:
e are un er contract to"give rticu
they are paid.
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Mr. Wells referred to the swirl of water which we car] notice
if we carried out ag experiment, ~ This is, very a Y seen
when u take an observation of the boss of a Pro er-blade,
?artrc arly offr win- screwe Ine, angd. notice 'the drivin
3es of these b ou will find 'mar rn% on the rrvir
side due, to. comrn9 rn 0 contact with the 4 es the prope
?atche n its swir t ro Posrte P ou wil
ree, this 'ﬁ e]rg/ notrcea g after a perio a(!r
asises what hds.been sal wrt re ard to hhe rnwar SWir
e qu %on of rttrnﬁ\ﬁog ﬁ c%sest afts, the rn}por
f(anceo manner i hrl It, and the Festr n of one
}/or two es are matters of opinion, more or £ss ai
ure M efls wo nBt care alto%ether to th ag eller
0S5 0N a § a% as descr gd, conﬁd ring how frequent
ave to take them o a slac |ler mus e avoid e
ﬁ/ means as we epend more pa trcu arly on the fitting 0
the boss to th e cone.

Mr. wers @ It IS quite unsuitable under these conditions.
The hairman . 1 would. Irhe to ask Mr, 1acks?n his estimate

§By‘rheer Wheher Erho'ssvergr Ci{l rr°ror i Bt n 2laion

in to larger propellers, and w et er there 1S any penalt
agePnst smal er%roppeillers and high revolutions. y penaty

Mr. Jas. Shan s Ia Erlease to see that Mr Jackson looks
fr? the ractrca} stannﬁ) nt—It 1S the know ed e standpoint.
theorie Frrence 0es, are onIy an assls-
after RISCOt\II\(I: r é( erience, Ever§ shipowner

tance o aléuyf)d“

ﬁ:ever;f g ﬁut tge es] e,PJ
herr eas are 'm% contr Xt el nowI 8

at actua) rves lﬁ st resu e{tarn snl s a
tron 0 ra e pitch versHs a unr orm 15 a
\ie gterrerne to rscuss at all onI eoretical lines, hrc
tv
ct
y Sa

r attenftron {15 most rnterestrn
ery muc IS of much se 10 t e marine en rn EI’—

'va‘éé rnlttﬁrajt“trlrsee(rjnahorrttgm? batt\ivesYrers ave
} o

a

ﬂ) tches and Qive ver o es
tgh {)Ie not satjsfi :jvw}/tﬁ B{hg esu ts the! srmp v ﬁ
no

C

r

0

r
rr
e screw ah rop er 15.rea X one of the' most rntrr-

with w em rine .enqineer has to

sub ctsb dr a
{ can o ealt wrt satis actorr rom a practical point

ir

&y

rope er acc%rdrn r%rarztrca In ormaton Weﬁ ver_xg it
e 'Qrﬂ to t eorj etimes they are succef7 etrmes
*

fview.
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A Visitor - The question of keys lias be suffrcre(ntly r%r
cussed. as rntﬁr sting- to hea rWe s remar at
SU;P ortrn t e aut ors ontention about two keys, and th ere

scertad ¥ great eal of sound ar%umentr It;  Cases have
Been trie o cl srntg a ertures betw rope ers asatest or

etter results, ? ? %ug ht suc ecided Improve-
ment but un ortunate t ewa not room none se_re-
ferre to to utmo tan asrn le thin Iatewrt no sti nrn
plate was fitt arou ert re, gn In course of
fr%rt time. part of this pate was est oye causrn? J?t great
di erencer the areﬁs of t eaBertures ewefn thebae et
%rre could et t e same number of revo L‘trons s a
lade was,ar ct caI as stro %asugport as a large blade, b
g ade between arge and
|ades that ga Seems

certg n case where rra]
smal blades, It was the sma ewa%
E arger the aperture, Hreb Isturbances o f ater casf)a
ger stral on the sma lades than on the [arge ones, be-
ca ert wou H)eartv\)/were not sornro[portron teysecure
% lades were onehte rascre
an un ort nat}e experienc overla ﬁ r%ro eIIers rg
3uez Canal, where ‘one was bent so ba the secon
couI not revolve.

The Chairman : A Very important rt)ornL and o&re whrcr} has
recerve onsl er ahle  att ntron recen lX is th esrg
propeller 3 IS r? Y}rma e asne rg/asp erea 0ssib
and the b ?s are so fitted as to Ieave a Smooth surfa eatt
root with little. or no ro ect ns a onﬁ taper cone atta hed tg

the hoss coverin r shaft and at the orw r
en arToﬁ rﬁrs care rﬁ rtte wthe eonto
Hoss. é; S een erc out in th esor bronze
Propeller W rch ad all parts o t%
rhuestrone as to Its ultimate

Ht]omy roHs r

rnﬁ)ea experience, rtn etter
formerly.

to reduce trictiona
esisfance 10 a mrnrmum thé Qwever, a somewhat ex-
gensrve p{oc s, and It may
arge sfeamers. g% er as to the eposrtron
Iler, an as a result austrve]tan ﬁnr ents
conl gac ua pfe e ounﬂi
resu ts are btained by fitting the propeI ers much lower than
The meeting was then closed with a vote of thanks to the
Chairman,
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Reply to Discussion.

~ Mr. D. H. Jackson writes as follows:—I have read with
interest the remarks made at the adjourned discussion on the
16th February. | recognise fully that the shapes of blades
shown in.m paﬁer bK no means. represent any aQ})roach_to
finality of design. The subject is Certainly & never-ending
one: &t the same time | think that a plain “ set-back” blade
(see _FIQ}.G, b) is likely to give as good results as one of the
special torm described” by Mr. Timpson.

| am interested in the method of markln?, by smoke, de-
scribed b% Mr, Thom. In this connection, T might say that
printer’s lue ink, used instead of the usual red lead marking,
gIves good results, as 1t forms a very much thinner film, aid
?IVES in unmistakable mark. The ‘same gentleman remarks
hat with different radii at the back and front of the root of the
i)ro_peller blades, a stronger casting is obtained. In this matter

differ from him.  The great poift in securing a sound casting,
whether of bronze, steel, or iron, is to avoid any sudden change
of section. T this 15 done, with amply _Iar%e equal, radjl,
| fail to see how any advantage can be gained by making the
radii unequal.

The question of the efficacy of fixed guide-blades, as an aid
to increased propeller efficiency, has lang been a moot point.
Messrs. Thornycroft undoubtedly obtained very ?ood,results
J_b}/_ this methdd; but the practical difficulties “atiending the
fitting of such guide blades are obviously very great. Also
the imcreased friction will go far to nedtralise the gam In
efflmen%. _The increased knowledge of the conditions govern-
Ing steam-line flow has certainly removed some causes of 10ss.

| think a great objection to the “ Differential Pitch” pro-
Beller, mentioned by several members, s that a past of each
lade, where thei pitch 1s varied from root to tip, is frequentl
mvorking with “ negative shif}.” This 1s a most ingfficient cor-
dition. ~ Also the eddying, Que to different velocities at various
garts of the stream delivered from the I[l)rOReIIelr, Is a fruitful
ause of vibration and corrogion: to say nothinglof the internal
strains set up in the propeller blades: To my mind, a more
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promrsrng way of dealing with the innermost portions of pro-
peller blades 15 to enclose them completely in"a false boss of
relatively large diameter. This boss, together with the cone at
the after-end, and the bossrn of the hull for the stern tube,
should form a fair Irne and ou pe, If ossrble a fair_con-
tinuation in form of the ‘after-body of the ship. . am convinced
that much improvement may be mader this direction, though
ggrrrtgrnly there are many constructional difficulties to be over-

The Charrman spoke of the relative merits of small high-
speed. propellers, and larger proPeIIers turning at slower Te-
volutions. In practice, It seems that there Is no objection to a
high speed proPeIIer provided it 1s fitted to a high Speed ship.
For instance, the propeller mentioned in my paper as berng
remarkably efficient, was run at about 650 revolutions per
minute: the speed of the ship bern? over 35 knots. It would
be inadvisahle to say the least, to fif such a propeller to a full-
bodied ship having a speed of say 10 knots. ' The ratio of pitch
to diameter shouI not vary greatly, but in practice Is usuaIIy
H]reater for ships, of moderaes?eedwrth slowrunnrnq propellers

an for high skeed vessels with fast-running propéllers; while
the th rust er 0rse- ower IS of course higher for a slow shrp
than for a ast gne w ich means that more(hrotpeler erace
must be provided, per horse-power, to accommodate that thrust

Reference to the sketch, Fig. 4, in the paper, will show how
largely the area per horse- power has to \be increased, as the
s?eed falls away.  Of course the curve in that sketch i not

armed to represent the best fr%ures obtainable, or even neces-
sarray figures |n aceor ance wit theory but it is plotted from
sundry actual results. Naturally, the types of propelling:
mach |nery usually adopted for the drfferent classes of vessel
under discussion generally settle the. sBeed and consequently
the size of the propeller i quite a suitable way.

| must not conclyde without expressrn(‘; mg/ thanks to the
Chairman_and members for their Kind interest in my paper;
%n);t lgegﬁeizfrally to Mr. Adamson for his kindness in readrng |t on



