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Fig. 1—Diagram of most recent Escher-Wyss screw
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Fig. 2—Further diagram of Escher-Wyss screw operating mechanism
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Fig. 4—The Rotol design

1 Progeller blade,

8 Blade bearing sleeve.
9 Blr%d”eegearmg (taper
10 Bearing retaining nut,

de operating pin.

Za=a=1
(=X

sJ3||adoad a|qisiensy U Siuswdojaneg 1s81e]



Latest Developments in Reversible Propellers

Fig. 5—View of one Tot the Iatest Kamenfa controllable-pitch

SCrews “Los A

0S6-

motion fran full- ahead {0 fuII astern |sa§urte %mo th and con-

ameter of the prope
most r%cent ame

IS
|t?r ustable blades. se ghoto a]o se Ve 10 |n [
esrzeo marine screws at present available, andaso the possr

£ raph

Fic. 6—View of the mechanisrncrcer\tv the Rotol controllable-pitch

tlnt?gugfaﬂefsen}% ew% Iﬁt?mrjﬁ)teg 4 angsst cordrn to the tg/%g]%teé

and are %}to\g g
togra v¥ qarKOI%scﬁeerW e neF N turb |ne r n er
Justibe blages * Th H i

Cie

Fig. 7—General view of the latest Rotol controllable-pitch screw
fnture srfe of ?uch rnro'%ellers Ta le | ?hovg he nuPaber
eac ave a
lft)hetJ the dimensj ofv¥r ar est p ry manurt
to ate eaut runr{erstan ag eno ﬁz
|gP 0%ro ontro tcﬁ t)ép or po erso t

over t ractrce argest type

wiE
propel ef requrr or no maI merchant ship
BrrefT Hrstorrcalf Fftet}new ” ! diust |

s o e e g H‘uttttttrpttp%ﬁ tﬁagoavve'st g‘tttte s
rrrnrran'r e’tdcestrttt %t‘ﬁ;uotn B aatat & Dladks
an 1P Eartrcu ar for Leat %rrn[% Ibt ges wtﬁ) ine Was
nat wor |n8 ater, when the marine steam %r\grnes eca ﬁmore
\rAel(lrsa alrgan 0 e0 greater power, the controllablg-pitch mechanism

There was also a consrd rabﬁe rev vat cﬂ“ | tere(?t in contr%l

[able- éprtc mechanisms towar s the en ast

nrnet enth %ntu a(nd urjn enrn ears 0 present

ce urz 4 He main tot mt |on of esteam

tur rn and also of the marrte Dies [grne or which the re
arran ements ere at r ITficul rvrde het
ea u ec anrsmsw weret erse

|nventors ac not ver erent rom those a present

|nue and tos o av ﬁ ht new Patents forvarhous

mec niSMS ere |ze t IS S0, Since some of esg
catron ewrt frt erro ty g/a]rs which ]rs covere
eusua atent 6 erc gve Bment satisfac-

yreversrng gear for Diese engrnes and the Use of astern tur-

Fig. 8—Large ESCheJ]L\JASIﬁ)S K%Fa grs turbine runner with



Latest Developments in Reversible Propellers

bmes led to the eventual aba{donmen or disuse ?f most of these versr er%ra ions by means o ea ustFrFent of he pro-

Inventions, a e ot mechan ca erated con- rope es.. It'is claime ttrs ould reduce the
trgfld/b prtc propeH]rs L’?erm SCIEWS é 81 dﬁ Inter- Pofear gines an set the initial Rrgh

tear in t

mrtten rn quite” a are |e ors sarlrng essels, fishing cost of the controqfabpe -pitch prope er rnsta lations.
craft g tu%sU Ince about It WI|L be noted. that t e aboye advantages ah ainly con-
ese ro er “haye continued m operation. f? cerned ne runmnr};nof e main eanes nd that | er oreﬁ

vg engr erods and acttattey ave not been more widely 15 ver P X for the marine en r]er 0 assess the auen suc
adopt arger Vessels does. not feflect upon the atrsfaeto F ra o a crIrtres as the con ﬁ % Aortc pro eLer vt r0-
nsgtrs acor nature o terr per rmance as me anica F are, 0f CoUrse, 8[} other s alance, a
Lﬁ rcuztreﬁ whic are] assocrated Wit

fo b e e O e e e 0 e

TS RN R B e
el bl E sy B Gl R
trg\e/vrrcngaratnvegtsrgrsnng ree, ﬁrcﬂ do ot obtain In't e case ofO?arge (1) |necggggrr to pr({l\gﬁje a h%usmﬁd];o[)ftht mefrgjae@sm \%|scsh 0|%
TR AT B e
Lﬂ% Unnetscrg/\\ll\;t \7b tcb‘ ades, an deS' of tPt rnevrta? Peads toalosd) rnse%d ung Fr)%dﬁ con'drtrons

8 R fake vese b L () The &tch/ distributy n fﬁom root to trp of the blades o[)

?roou Ion tﬁsualcrqevrner 't fole FeSIprete(hd PO[E]%Y duc er 15 norma n 10 give the most. ravauranle
1 (“‘I § ?‘Pgeam gtlpgrenc fso ﬁ [ EI?HesPseti Itc ﬁ?srtron Ut as

ton. - XNIS Vessel Which. was G9-feet  lon
soon ast angle of the changed, this conditign 1
o 54})?”?” arudnrralfrt Oagt] ¢l dnd was ﬂ“\\,\’,eag bosvnDheseh Engine aufomati aﬁly 8estr ed. as. the 'ﬁ of the_ oufer selions
?ormance jht gs Qe d)ssrhe 0 1up s en m Va3 o casured I fee, CXT%ES 2 i fater Tl an | ol of
the Inner sectiors.  That I to say, as. S00n as the pitc
Stat, spee E “”“0“ uithout specis, gitention, e ucerq the. propellr becomes on W%IC% g 2 Jinat pit
fige °ﬁerat“8r3Po?§' C°”t bl arEe%%rsSe'”e the "edn r%rn“ e rucdor %5 00l o the. D and is” i 0
rcoora staff, This \éesse tas]c een I coRs'tant serice for tie. 7 cguse, ot avourable f0 the atiinment of the highest
?a eeP Sgé Qc”rewa gg 58mcon%.n{f %ce eQr?Ce one- s¢ Owrnnq 0 the rtarr%nver root Wrdths hich arg necessary 8
elshe main ag antages h'hare 1o ‘be’ganed from the ado ccommodate the blades 0 teC”CU ar-vased flanges
tion 0 controIIa e zﬁ)t?h pronellers e of %ourse 00 tceme wrrt]h extra tr%rn V?Ot S %rons w 'C e necess H o |(dfe &
rmdprr]ore/re] manoeH\érr tha wrrﬁ elgtlr\nmn Crr(e)rrr]c 'é”m% h ontroiabe rtc 0 ellers, em o root avrtatron
: y Sﬁ p ePcrrtrcaI ad musé e Sl Fd ve(Q/
osey eyl or qurte normal powers at rotationa pees

experience whrch has

as a wh %ﬁnes f tIS 1S 6 eneral 8ORCP SI0N, %ase({ tselg)ractr

on actual rr\sta [atlon

egn gaine

F résent tr e and trs C nc?usron IS quite |n ne. d H 4 In Vlet\i Ite igh ?t stresses Which have to pe meé
lons which can he made rom eofetical consj eratrons P controliable- rtch haes and o kee the 03 dla ete
stﬁ e]tma% require some mo rrfatron orsecaa Orépeso raft WI In reasonab |m|ts nigner strese th a]cce pte
which have erate ur] er wi egvar ing cqnditions,_or which fs]pecra m tlerd s must he empl the holts etc,,
%ve a urt unu?ua resistanc e,"such as M.T.B.’s efc,, att c Inﬁ] he Dblades to the boss f ?asn repajr
an other planing craft tenance mag/ dhe some¥v hat rftrcut [ } £ Ve se

areo ratrn at some distance from their norm
Advantages and Disadvantages of Controllable-pitch Propeller It ap ar nece r to ca Jysare Brope ers% |xe
Install atron |t t}/é)e |ch co e IacB in position whilst the con-
ttm% of a contrqllable-pi (fh marrH progeller enable ro e ers w re being sent back to the manu-
the o”o 1ed out, which™are not possible

erﬁtrons t? " %Cr‘n”h rs tta er rosea s are not pogsible wi
rB ?te VeSS ' ma e ut aster drrect from the brid e and ’yesr contr oI eprt/ W yro e lers, P %Sh meth t
the spee ny time can ontro le without tepr e er ses o ain sharting is t ere
own toteen e room for a an £ in en n spee (4 ere r also the  possibi en o era unger
certain_circumstances tais mg/ fCOPrSI le rmgort 51 ed conditio dﬁ du to u tj or In-
ance, In that the time tor. arYersa of. the ship’s direction crea ! resrstche the ro

eavil
n be reduce a proxrmate on third. éh des ma eredlece0 \At atsﬁ eerna% Itch]e en rne
() The mam en rn n Ines e arranged to run at otate at a greater fha c wou
constant see 0a on e enging can thep be automatica Iy ere ate by t xe rtc
varre ers o ro eller This rs 0T Special advan- In this way ‘the en ne. ma ea ow
of sma vesses fltte wrth Diesel engings, wer under these circumstances an wou ot rse
(3) Ore \mammen Ine Say earralnademto Crém r%loﬁ(s)nrsa%a'ﬁu\ rg fain_ without excee rng the designed mean effective
Sea. d rope Yergr tte to a_vessel () R the engy ed ybev ried athI for any. speed. of
tor ue rn t es a ta ve rotational s au omatrca agvance sho ossr e to avoid runnin
controlled o ler, w |c ca sor rt at or near sha crrtrca v nta e 1S er a
torque t en r u ons and speed of “agyance, an o en to. some crrtr IS as rt ma en tha
means that’ speeds the mean e etrve ressure control.is centred in the hrid e an ue lon 0 torsro a
HHEN DAL e T Ly
i e e e e L SR e
?t Ings can thus be eveo d at any time. errs ma 0st controﬁ hle- rt pro Inrs can a?o be operated
anta ain {ypes o en nes, and his is rn the reverse osttro It is possible. to run the enging con-
matter W rch ou e discussed by arrne engineers. tinuously in one direction only, and to carry out afl the re-



Latest Developments in Reversible Propellers

rgay present difficulties where dry dock Icebreaker Propellers.

Ite The case of th |cebr aker is ver
moments |voIvd IHr carrmnﬂloout the n]that thrs pe o vesse must

ere IS . OSS

eeng £ un erc tarn OTPJI'[I?W -\- eturm
{

0 ens onte aes can ereuce

er SIae 0 .eac de, an
arran ements In WhIC

of cone s us al

ro el er T

screw vessels put r

ma ster arran ements In the
nec ssary to em

WhIC W dbeo
anormal 05 10

Vessels for whrch the Controllable-pitch Propeller IS most favouratfle
For certain classes o vessels the . control

tadvanta eous, an materal

enerall s ea Ing, t

|s app res are those

a ers Exam

er IS most

n n water cr tSUC

[ tor edo oats fitted with

en t on are thrust.at s eed and also ca ab

ﬁer Jmlllrn same time t SPo ellers must eso
a Er uPd Lee rurhmng condr 1ons c
%Wtres Sragt esrie su%o
s eYSewedrsch ank t%

enu Itled * Pro rs Wrt
F i, (i e

Ishour? h srtined t |t|a Flth

ower than thal suita ort ul

X]draul astern results were qbtained rom a

e COne-cqver, an unco mong an symme rical Sections. . It IS aso

g %%urre in"order to obtain Prtch ellers |% IS

ﬁ t the large 0oss .o owarsteroot ortEnoraIa

IS arraneggeme T thcatPer astern_perrormance Is,0 tarn wit

%II

alanc n\%
al mgments In ormal Work-
ste fo m uctron of th

avet verse Tfe
astern prtch to the fu

ams S fte e ematowng

uires mo ons Ing of the direction of rotation.
ase o[ sin esg

ance M.T.B. Prog
acone In mot rtorBedo boaf frtte11b

e

ay to accommo ate/ '[?19

ment 5 not as satisfactiry as' that engrnef the major cr.pIo
with. a |e |tc 1p§ope avrng [eers cavitate ver I considers
|ameter ratio 0 Epegl %rrr ||{(7\)r]rswrér)rlrJ Ive

g Case |
ower” speed S cavit tIOﬂ IS not Presen
na, J0ss |n thrust due t? this ef

able-pitch pro
h rﬁ strf than Neces

ﬁarns In poyver ansorptio

tyges esse for w ressure excee %ermds ﬁ value

urtable are :— Era?t IS reache
cavrtatrn 0c

as, river bOﬁtS ferries efc, tﬂ% ¥ ﬁgs?leeer aéovrﬂt 1S re}a] (%n It Wo
igh-power Diesel or % é)nosrs aart reatucle

N 1S present i, ever increasin de
r ves Is for wh ch the controllable-pitch propeller may hﬁrdes 0 o?gset theﬁoss n th ﬁst d

tO 0 er some a vantage are \—

en INES . are a

ace WIC CFFSOH tOtEUSU towrn conditidn

etrve res ure w IC can g ermrttu
a Vanc
con I'[hQn Wi

or this rason it is usual
num r voutrons or t

onseesec

|t| n so t at cav
be 0
tere ore limyte
|m|t tion of pull
at reasonable slips for Rot

osition, and ‘when towi
hrgher powers to be deve

rho en0£ hiS is con
tests wrt e otol screws, ancibrth
savin |n fue co sumptron can
ﬁe contro urechrs a gp grs tén
Frese at the ?rplh 5 are

e

f |m(})o%s(|)tt)rl]eﬂt10 ?egregnu ramr‘rrlxed 8 gh nt())tS Satatrhd t %I pgr\//vée)r ggh rstrgn

or a u and this Is SReCIgJ thu Submra]rne Pro&rellers

g R i LI

”c%{r? eve att e Io seeJ con equeng tﬁe un erWﬁ Pfe 0

1§ UCh oler, U, e aace S

esrgne‘if Ive the taxrmum adVﬁnta%eo control!]abﬁj h, or Xt
He t%?reﬁlow '0”8 BB Bhtahna

e rmrted 0 change the. pitch In view o

S€€SW

settin |n t e submerged conditio

may De effected.

Pea than wou%cge rgUt rrreuglor tn Tra r Pro IIes
l)tatron IS avolded 'when towin e pro ﬁ cf the de srgn of Iar
taried and t orreslprwt!)[gg grffers S mew at rom t at “of

emaxrmum evo utiops which can e ermrtte avm% oadin RSrtPons are Jnuc improved . with
free

it SR S i

Tee- Howo Vessels
unmn ree the |tch

lameter |?or oh Imum pelr
can usually be obtaine est
olutjons are n t Fet?—th tion ver uc cee S t at permrsr
eloped and higher e
per cent 0

|Iar to that of the

ﬁe Iy rscﬁ :

usta e B
usrons reache as a re

esirable to a opt a

hoosted p troI

must there ore

ar r satistactory

%/Peé n vesseis {0 w |ch] f s. The result 15 that t e oost pressure

re ue urp oes such.as  [ower rp.m. and |n someinst nces it
e hc e can onI be

gItC or the crurslng
speeds up, to, sa

een sh Wwn t at a mar
e ac |eve at t

y a Ioss In speed of

é)”:C
fings, 5, omils, | the ma “rrh‘ :
L e g

, dn |mportant savrngs |n

err u
Furtherm
omanemte reeru

Iclencies to conside at|? h Power used when traw in
the full free-running horse-power



On th

i SR dhar % SRS
ower prtc wnen trawF F(P 8

e trme avord

the e ec?s oj ?
I r trawlers an
tween tra | and
tas t at referre

Inland Water Craft

ater craft, r|ve
that t re |s a ve
he e se of

re IS d

Merchant Shrp Propellers

exr i ery Stm% Uﬂ

anta e |nt e en ne

of ocea orn ove sels the advanta es ﬁ
eueo ont e Itch propel e]rstaéop ar the'di

dweather |t Was
en me 0'turn at
rew woud ave automatrca
crency w s tw

examrne and, It was it
a dECf ase In resrstan e 0? gg

LF ent e\re opm
re”* |t i

y those responsible
|I anker hrch contrnuallar alternates between hall st
|ons may 0T cou

experrments Yearried out vit propell?ers oas\slﬁt} i ustaq

*Burrill. L. C., 1943, Trans..Mar.E., Vol. 5, p. 148

Latest Developments in Reversible Propellers

atro m oa

f tﬁ atr
les e

e slich trawler p{é) eflers Wlt muyc nt vesse

to ing speed, .such as might pe obtained with a dual-  be larger than that for the corre onding fixed- |tchs ew 3
e T g ?rom Fso sgrn%w’hat arger t ant p Ioosge |I)aedp F
ratio Ohetavr 8(71a ter o, at,we er

0us for
vrewo cavitat] nanrﬁvade erosion. %?t resent b qRe usua vr

outsr drame er é’t"the rop T

0W as

doove

gern |tc screws of
neces the free-runnin orawa ooe a ? ropeﬁer }seacgtrrrte 20§] |ng
afoarh d$ ah%tb whe trawl] t? com arrson vﬁ

ers his

Works out at a out 30 )
oderate  as ('

s

e-l s e are three
d% gatne rom the adoptian of con- X rE ments $6C0
faster running Diesel engines. I bull ro eI ers and i
srp an means Q
the controljable-pitch propeller for |cr IS errveg rrc)?r?crenmméJ
dpou%?e enrJe]g ?el?rres c Fh 5 the e |n ormation whic

FCt contro
ere .Seems UINEss 0

F o
e {ig fs(P Eve R ent In }_/lESS(Q

ggS?S Coasters a (r0SS-C annej
oved from this clas VESSE

o
i ?so fhe Pact that ' such vess(ﬂ

such data Is to so

na

e

marn ﬁ €IS su E not WF cemented over ari X
|tc ar ve can be use to nor a vortﬁx th ory acu tions ot |ncu e ian y me
0om, ert |n the srm calculating the e ect closin |no

asavrn screw, andl the er efficienc ISﬁ
ecaeo acarovesse sgng %ra thrust ang torg ra in curves ass
|es engrepow H own to the ossr

s in which the effect of th

rSU[}]nlngSSp?S ere  Size on the pro hl(-)f elt%enc eassesso nhﬂfag dce
s PRl

e testing. boat or fest gear,
the, strea dnes abaft the “prop

atiyely ‘short stream Ine COHES

S SIXSBGF ant r more ITJ the nuts e

., an clusions
ser ice S eed 0 nots In B root se thﬂ'[
tha tC ncrease tO allow e. results. show a loss |n efficiency of th e or er er ent
. S 10SS In £ CGB Ue to. the fncreased o(ifa |ametﬁ 0 £eN

es actua fe -
e surace C h PJ ropellers s ow th t (s very difficytt to re uce
e free-run n eecﬁah 0ss/d1am tr ratp eov%) gn ofe usually. this rati
in IC 32 an

IN SOME Cases™ IS as |gﬁ
0SS
afa

éaﬂerzﬂfsttgé %/Oot Same
s
ﬁ e vortex the

ect 0 SlngS Size on o(ro (ﬂe/r

ee

exper(ments is not very et] SIve
S exrgt su Pests that the 05 |n
dE%”S teen”rnge rg § 'h'%?g altjreo %’rtﬁhsseaseﬁht? gre wrth ara
r
; e§ irtq H ? { ge fent vitiate B the actt at wrth
wwater screws It 1s usual to |ttescre t o? sted in. front

Fel’ cent 05S-

the effect of the closin
e?[]er as normally fitted, 1S there r

e qther hand, some tests. with la ss srzs in the
behrnrp c(ondrtron have heen run. wrthvh sgebur (uép rom H
ormal ametrwrthout rrectron ?f t e root ha wrdts or

route n repair. and maintenance consrderatrons e Incr ased |ameter e re
esrmper than for ocean-going- steamers. X age ata or burtan so rt) gg
attw ect of hoss srzes |s eatrta tat Iven dhoye

e losg in i (o[ cy 1S of

re I ere OTF mis eadrnrta
pé lers su

or ero er cent for
N S0mMe Cases

fortunate
Ines aba?t tn
|

ream ?
cuWateé éntte%ra Ithqe

own Iﬂ Fig.

[US. SO when such cac IOHS arg mad e \
[comrt)ara le desi ? S, an owance IS made %[ e less favour-
e HGSS{fiUOS ang |ncreas

£ mger erence,

f

m. |nstea .m. at which
Xre u| eld it to turn, ngecrateI 'th desanerso ﬁontr beprtc o lﬁ
rcent an (J ain - was g cohsequent a/ ave] een u concer eH ore uce this
erseed wast ucegd t av He |er%?ce toa inimdm. The possinle causes of this loss in thrust

crenc ﬁtt, go the I e |crenc¥ J

H esist as also 1) The rapi c[osrng in of the streamlines aft of the boss, and

ade con tron re-

h) r cfe arn

The resut obtﬁr ed or tncre sed

the |nf uence eather 0

ouling, was
radually dimini he as resist

|t| N repr sentr 0 per cent a
cy gal s (gibly small.  Details
t € aove s ar

! n'[tStI 0 te B?Se eg{e glgﬁg
e a.gtea‘t i o el
ISE, ?UGP exce tion to }

of savrn s in consymption
er consl erat

The Effrcrencytof ControIIabIe -pitch, PropeIIers
the b?a 6, th %os

ism. for changin itch of
ﬁp%epmﬁ screw must %Hecessrty Fig. 9—Thrust and torque 9rad|n%peurves for 3-foot controllable-

itch

8

pr



Latest Developments in Reversible Propellers

ngtlt\lTr]rhslserlénacrgO%%nhee(jyo% G Maked dectoase I pressyre, and &
In the gase of. KaPIa unn f %rkr%r fan enclosed tube
:frsan%fac adyaf i |ts|t)r ?t lSQ crrculatt n ?te v Ewontr ;
Eng ? he blade toward% the root secttoons 50 tF)X tﬁ roo(tJ cir-
Pt G e, T
nt[ he pitch m Ph)e pro e ers with  entir

uh ?/ ?atrs actor

cent nk tests’ at W enrn en act sh
;%rc e#i \encres for suc F g}/e[p érme r%s ers

a (erntrona Ixed pr ch screws simil
ﬁ 8 cult to asses the true va ue of |s re t as the
? sections were so o an ad vanc esr n, eveo e as a
result of wingd-tunne im nts an 6{)rcatron o fsu
E”nf es fo e desi n o IXed- scre In vre 0
_ rnaI hoss ete lea to tt here |cre 6. # esae
Fig. 10—Formation of a vortex core ls 5 2 oz e Lt ndlcate at the '“'|”%
ne contro |tch pro er nee not invoIVE an

appr e oss i icirc e co pare with a propeller .o

grsgrtzle beakdfn/n of the flow or formation of a vortex- n%?/gwg Sel g i %8 rr}torse feée% i pHQr%'pPe 2 8 esigh which

2) Direct increase in bosdra where_ the pro IIr 0SS % []

4 drameter S ?arr};er then hat of the shaftlbossrrng% e sl oot f bﬁfJ%tscthon g ?FV”&}S'OQ ,' enege 'mpF” 1L, e, case

(3) Breakd OKV on the rear parts of ternnerdh e SeC: ﬁrrms ?tahehge s§ecra?rze e design” of such pro ners
tlog ere. th change. I cur ature is rapid and the root haye f oung t neces a%b to erect t\terr oqu cavrtaron A:Br rt)jn Q

ths are Insu |cren or er to this em. In the first p c
(4 Los of v¥orkr g blade sur ace due tp th s_horéer bladei shorter eans that the tﬁrust er unﬁ en ?h
he |rst o rt canse osse e obviate gast  ncreased, an Hhrs on or X %rre mcrease |ade WFp
re ugeﬁ ttrn strea Ined cone- cove[ his rt n the sB?on ace, t e thrc er orter root sectr ns 0
not drfficu to arran in the Case of twin-screw. vesies hut le controa e- |t P dIer aﬁe |abe to ear ler hreakdown t
ations 0 F ﬁ: %

to untisua stern .ar rweme ts N srggle scre nsta oshe (] dpttc desrnn and the loca (Peak suctrons
etlreacnet e su ﬁagﬁna ! Vthe ee(n ern%r |a?nettere n|tt rggstgmfarnng this region 0 ades are Very much increase
8r on ?%rwar art of p E acement rudgers ?f the Oertz fixe urt e"‘t8r%||3¥ \}tlnsl Ihecwn{j(emassutmaedr ta@?)te} SetceteltOns o g
S0 or '[ cuttrn OI‘ recessrn% the earfrn F( (Pd‘ ncg f( m the effect™ |o(;a wake omgyv Ma
%ang £rs. ese a rangements re S CCGSS ﬂ trons ? %r the %a Hrs IS certarn not true, in the Cas fa
an%t esrre stream-line_form, magl Phqafdf ontro lich screw.  As mentioned previous |tc o
Wlt avour n¥su ertntend?nt engtneers WhO re responsioie the outer. segnoﬂ %re ?5 muc more ﬁwdl than t aﬁo the
the care & an%nanceo S 1 Senvce oot el Wi | Biade angle 1o change ft i teteoie
The effect o avin S srﬁe htch |? ter than the ?b I the “P sections to be working® af sli neaﬂni/
fhaf -possing can pe min mr%rﬁ [y%tln arefu []ream %eg es under. certain ¢ cums ances in the. ahead srt%)n st
Ing %ars orwar rope e or tF Bathe zthe the’ rpot sections are str[ |n at a 05|t|vea Incicence,
e?](ge |et Ian the dram ter of the shaft-nossings ahove and t e reverse IS true ort e s ern |t|ono t
normal SZG after arrang nt m OWﬁVGT [OVE IN- Il be seen later, 1t IS mﬁortant to red uce t hlade
Cg venlent I at a Iater ate 1t is decided '[0 t an alterative pro-  widths o\y ﬁont bF Pj% ropeller as much as Q53|be n
pee If the root wigdths of the blade arbe] farred into the crrcuIaF Oﬁtert teo a"gt'lonhgjt gslﬂtgt ugal twi BtrncqoS ng)ngsm mtﬁnf mggcs
hase the Inner SECtIO 3? ﬁ controllable- plt? ropeller are .0 lr)%&susmﬂsttﬁ EI rf% an({‘) furt er?gore t t severa?

ne essrt n HOWET TI’ than those 0 grtestl h%o Eé) ere0 o Im m can 8?[‘ aChe elt ][

esponal
T S ey B B T B
L sngte of Nt encei Hlce

ound he shape Of the boss This mrodic iebine n Towfe 1 1o
alress Concet t< e “”dl B Detyjeen, 0 ot Hange b fant sudion pea can be avoige Tte 156 of secttons design ﬁd
ESghs of | this-kind pave afrea ee d 30 hale et s o g i) o Huntor ) e ot echons g3 !
N aternatrve so utro euce ewor one By back of nttorm, v Boh et o g
e [ %ef“ B PP ﬁP rgcrteasseectfgn i ey S O tgrgngg“gr r'r%e?“r(rft?ﬁw R oGy ge e 1
e s R B iy B R A e
e_copditions under hr h a swirl-core or cavity may exi E %
beh (E]thep g Y ey e setions of i tmoe With oW centieline. camber ate. the. mog

0550 an turbjne runne have e clos desi such sectlons, |t IS necessary to take account

1y SSISI FbSC ef% J% Itéh d’in 7;!5 S Phg Ht cu vature tn E1he tream Ines du h [[}Je/ int rlt(e encea

W}%ﬁ‘%gwgn erev tig?f tq“e jskovic Hgl? efthe ceorltzssecrvgr cascade ¢ ectthan srntcet presence of Ine acenA oS tetn

mome s apg |et” IA rOFP laq comﬁonent & 0 Increase the negative pressures on War parts, 1t 1s
emotr | mbeslr dtrea 0 ropeller blades, shows. tha
with a r ossa attve shor agcone terotatroa
veocrt (fwaher attecro no bossrdd IS Very consider-
rhuuscrre)?sgver éegrggrsea]mhn%s L]%assrng roun tg fone oceupy an

where =anqular” velocity af boss radi
Irlr]: A ULar vJocr tsmaller raarus Fig. 11—Typical bladgucrt?grtr aesctttqbu“doensrgned to give uniform



Latest Developments in Reversible Propellers
aﬁjwsabe t0 erQove the gosrtron of the ma>%|mum ordinate towards

etnﬂr Ing edge ang tI use. a re athve ner enHche than run
ypical sectio ing as heen used FoRee =
the aut or num ero xe |tc crew
ffle sections In t uter parts o te e effect 0

THRUST

as n te FORCE -

00000

g

mter?eren e 1S less tﬁan at the BootI r(tb h the m xrmunn Pr i
ness ay be moved earer to the leadin e eortﬁ UlIness

% J)art Qrf the section may be Increase

NACA 16 series type section own in"Fig.

AAAAAAAAAAAAAAA

100% 975

RADIAL POSITION]
/OF CENTRE OF

Fig. 2—N.A.CA. 16 Series_s&c)té'%n, c/lw=0'08, centreline THRUST  FORCE
nnets“eaha 'fn ’teev‘hatt’oh tulpek o 06 B tﬁ‘“ 'BSth'Stt
esectron or.controllable-pitc roe rs s, TORQUE,
tr questl no cavrtatton va lous angles 0
ere |sasoteproe of red turnrng mentswrc
ma%emhon e overcome by the Justrng mechanism to a oL posiTion

Bladg Tu ments
T [ﬂ g S dpe?r controIIabIe phtch screws may .be comrfared to

balanc i, th at in te norma sitio
e, b ity A s
V\iacedsrﬁ orwa(r(? ?gthe central t axis, otat when RN 28 " ToRQUE FoRcE
PRown ae%

g rodynamic tum %mo ent tends to mcrease
g wrngt the ‘rotation of th \m]oge er there 1S always
% centrifugal tu nrn moment present te S to turn the

Iaoes mto neutra posr |orbap roxjmatel tan les to.the

shaftin as soon.as the blade a ustrn me nrsms come i to , . .. TIK

ction here IS 2 ”ﬁl onal mome ways op oses the Fig. 14—Diagram shorv'nH t]hrufst aHd torque forces per cent
arrectron of turnr ro em 0 t e

eS| ner Js to S arra
these three ¢ u that ey tend to balanc eacl J] %
B'|e|cn(|)m|ezea£d§” as p055|bl| ¥he clrcumstances in Wthh hey may is 10. say, }ae moment ﬂue to the i\(}/(tjirOdwamlC forCS b COMes

ettek °trtrcr”rre“ T
atc |s reéuce%I wrt?txatrh]emeshrbmfrl) |hr\$th tt hapo&gssowrheg tﬂ Pﬁ ecrea Ing, tﬁ Ever agout fgé
?s are | force 1S re uce§ anFa

! mcreasesorracerdb a0 e su ant negative hydro ynatrlrjrrrg”tt?mr
urned to a smaller
orwaré ?t f ECTEASES. aﬂ%es IS thereby re Ucefl moment ma Xconsr era e varratr i hvdr

e
orwar momentum t P oes n toccur as rapi 13, for example, illustrate yna
e R R

3 ﬁ r%?mg edge. Thal teeuceor(tofréerothe Fead?C canﬁa ﬁrXISgossrtlron o?t%secentre oT

pressure has been estrmatgd gorp e expressjon
ah ou | c or

Furthermore the valu of |tch|nﬂ] rgoment about the
aero namic ce re at chord (5 to be constant

centre 0 sure moves t trailin
ﬂ to era dj redu n |ft force

E)Ut OWI {0 IS

i

centre 0 pressure moving rapidly towards t

twr esentatrnsrteo
the negative tHrnrn moment; astecentr ressurea S
tetra Ing ?%ﬁ cre ses 0. a value whic sapproxr atey
trmes ato ernrtra osrtrve turning moment.
|6/8e |c urm moment on each blade was
n |scse
| th 510,

tive hydrodynamic turnin
moment bec mes xrmae % y y J

bnte ovet er hy namrc tur mo]ment fo
7 ratius sectron been take w
ae wﬁrc IS ap& ate correct acom fte cabfua
fion eac

e ek

esyltant crgulfes Inteqr te t(r)oueh%)u%mwe Iesne i
‘n t |s conne&ron E ? Ie t E)utr%t ?tows
ev3rs of the cent rt(h press re at each Jadl gout trsre ce traj

an tor orcesggrJ nrtﬁent FbrI% ea J]us% H
Fig. 13—Variation OfWrag Lnsar(r)r cptrt(r)rm”grmoment for a section B|a ecs]eat[t gaxrs e (a erougdgrr Ic]onsuree“rg%oﬁthaee ”v% umeao tﬂe

Ximum hydro-dynamic turning moment estimated from the more
10



Latest Developments in Reversible Propellers

act| on the scre ay te dltjp Hve the engine momentanl
F|na 8s the pitc es ecomsn]atlve Tt 3{
dynantic turnm o ent |saa|no sed by | Fntn uga urn-
moment %esut nt c e on”the blade 15 ereB
eas es egins 10 ove F]n the astern neclton i
|nc en ew Passt rough a position of no-lift, an
e |s a_poss| ||t a Ia e turnm mom%nt as the centre ?
Qres ure oves cloge to ad mg et case Genera
turnln mom

eaKINg, gent& atn enq 1S smaf n relation ta t é
axim [0- IC turnl onmoment but wit hl% Speeds, 0
rotation t e centrl ugaI turnlng oment may become onsider-
able Importance.

Centnfu al Turning Moment

? %ssn] a flxe? pitch. marine. Ipro eller, account |s us aIrI]
hake t ectH)uI due to. centn oce nd ah
ment which ma anse rom’ the fact t a e line 0
actlon o esu ltant ¢ tn al force on ea% hlad
[) ss throu e ce troid of tfe root secton ut ”(? ccou tIs
:i en o at when totatln th Ee ades
ahwasten to ro u }WISI |ntoa wer or thi %re soH
the concept. of centr furni moment r\? ? It JC
mannee] gineers and n val arc ects are usua am| lar, and. It
is. th ﬁ” t at this is. worth some consideration er gv
g onvenience, ﬁ Iprotec V|ew and plan V|e

e does not

oawe ade mane prope are artche?s
metnca a¥ éns#)ose a ut a rtnial I|ne rouaq] xts
an snu £ espect X ea In eartetral
g e Inth E{)ltc f section ra ws r. Itiso ¥|ou?
zénly mstH nes 0 actton the seﬁarate cthn %%a
orces,. due to trsg ﬁ) b es, Will pass tarou
ﬁntrehne the nCLhe etween the two |nes action, as
|h a, Furt ermore |t clear that " the
SR St YR (b
Fio. 1S—Diagram shoying,leers of cetre of presure el Sy TS e col- e ff %}'mg tBe oarticles ito a
plane at nght angles to tFeSISn at AISB |Ssmg|v
tailed con5| on of the actual forces acting on the blad asa X
LSS BRG] e ey Gl
0& omes '[ e en ?ne an ere Sthere ore a ’[en en 0 race Examlnlng this questlon d li)ltte more g\039|y ora Segmental
the spee o rot the screw [nekv increase slightly, and
ater as the angle of |nC| ence ecomes slightly negative, e forces

ssumed to pass thro e mid-point

%Ecentr‘quga tﬂrntng ¥noment

D (8x 8y 8r) Qrsm a (x sm6+y cos §)
where a may be evaluated from the eguatton 3
a (in radians) = XL omyame

ﬁctlonrttlir thg d|S So th 5 ch nyt)u it wﬂ!)rgg setea etﬂat f%rt
tééﬂb D e e



Latest Developments in Reversible Propellers

way all the axial dimensjons remain, as. before, byt all latera
nt/ensrons are 3rmrnrsﬁ J orrecn]y in"the appropriate ratio ot

S, - for each point, and the- calculations proceed as for the de-

qjef? bladet s]ectronst - evandent of
e centrifuga ur ing moment value is independen
spee ofavnceg!t7 ﬂr(]t 3 nt) Q[

f rodynamic turnrn ment will
COUFSG va Of gac e settrn SO that |t ere oren CESSH
0 stud ese urnrn m nts ery carefu
tions 111 the eary stages 0 esrgn

or several con

Lubrication
The oblem o[blubrrcatron Jor the grtc chang{gg mdetbanrsms

at thombase 0 ﬁ]tc E%WSI %I%e e\llthh has sen eéj manearéq‘?s

culties to te esrgner ese dl |cut|es oweve e
overco carg the hollow Sﬁ ces In te hoss fompl te
with oll, ”provr Ind. an ojl- eed ta ove] the waterline ‘whic
ensure stant ortrve e o oil. way, It |s ensure

thata? e movin ustin ec anism, and in par-
ticular the beann?% She btages ontrn yoperate In ort
eac

Fig. 18—Variation in centrifugal turning moment with blade angle Att or seals are provrded 0 revgnt the

f the angl 2 i small, then sin @=2 i redans, and th resula J(n ni Waterfgefg 9]1 acesVI%n aosoprren retctHe ”esr e

gx(pressr Ry be_written wa o1 from oufsde ere 'f Rerefore g uqe B ﬁﬁ

S oy gy ey S ARl Sl e
= ) 0 6y sin 8) (x sin 8+y cos

- y In"th eb c erW ss desi n ol seI |%so arran eg that the

=, (SmmBy 8*-)"[0r2—y2 sin 8 cos S—xy (sin2 8 - cos2 0)] ro neller e rem 7ronp\ the bearjn d Ithout Ios?

Inteqreting the aboye, expression. flom the tp radus R of the 519 |ajggman ert necessa?nstea ueen Ct € fgtﬂgvvger nd Tefitting 0

Frop ouin to r0 the radius of the boss total centrifugal turn- e oil hic su |nsr 0SS is contrnuall reate

1o moert pl [R tsrc])?n]etﬁea a eﬂhe twars o a ro(\)/letrsugre Iotner(ien ﬁ ?gtlrrrﬁen b(t)ri

b
(Iyy=hx+sly2/1x) sin 28 dr prperifce | s ﬁown that thas 08 i ver shrgg indeed and can
3 r0 e’ neglected. 08s In In service, but It

1S il lo cCl

amoynts to only a few ﬁ At

oy o LRt R

where  and irx are the moments of inertia of the blade section

ST ol through the centte of gravity Tor Which e ;/eepn”sﬁchourteag,%? %ﬁ”ﬂa“gﬁ%%;"hgtb“g i, lhtlgogysteh)ﬁ

co-ordinates Ere resﬁpectrve % %3ndy A is the area of the section, B %ul %u at there ar stll some ~teetl
S0

[ﬁa“ n s SUCCﬁ t) r! 8
an |s étc ngle at ea trounles” which wi ﬁave to eoverco £ eore It can he regarde
t|o ! QE a;)Onlverst e reu such ?alculatronsaggrete r el(tﬁr as g competitor to the more usual oil-lubrication with a constant

f a as rne head.
US 0 er, rom |c |t er e se hat f
xrmum centr n§a turn %emo ent occurs or aéL%SI e an ﬁ Conclusio

'C B above. 1ne. norma In the forego |ng the author has atem ted to djscuss,

R W e N e seitrna(%
%Ar?aae anenasgerﬁmrll GE Jo e degrﬁerimcﬁ ¢ eatproxrmatef troI{ah et o Le' etrhefgrrtva%tagles ¢ Vaé%%%seat%tga esagt a??
B§ i, ang s e relore Sl sog}%t[n ealer i 06 maamun Og]rtogl“erss meTﬁe °§'nl§%s e%%[)&%n onting etrsorm?SI%ngrﬁ
v, tose Tesponsibl. 101 |

namic_turping, moment b.-In, mentrone above. N oot "other opinion
?HC?IOH moment_opposing motion WaS 2 pr?arte esign of sug prhogﬁers or by marine engineers w ﬁave been

mateh @%ﬂrsMMtemWO & 0 §
8dﬁon¥ Q%nsr ﬁere Jﬂsm o 1 g "L 05 For e con:  essobiated with "t

In t Fore oAngnanaI Sis it has been asﬂs]umed th?t Sin at abrn Acknowledgtehmentals 0 a wIe dae the assistance of the vati
i |gnsr0 rroart cent ||‘?r {tmranrrlrrr]e rh%rrenve/r%t vaf ) bceora?gua UJ man P t rers o? antror e- |t£J PmP ﬁ?ers Who have ﬁ (H}{
h I}())j P (hhcalgg esec?onso t0a Fa e¥1t gtanL ih etarls of “thair most recen opellers Tor inclusion” |
ry he prt axrs as shown In dlotted rhnes th E ﬂl this paper

»

12



Discussion

y " h IDrslcussron
weher (Visitor) said that the pa as large In the second part of e author listed the, advan
devotﬁJ t0 the tﬁ étterL 8WJ1 tlr{ges 0 p(? O\Ai %l qﬁx tao%es avf drsadva tages o gr}f roll am -pltch o/ro[r) (Ijler mstaﬁ
[o&r h tu rau ressur]et move egarg t ra ra the ad t es re atrn
ades, out It mr ht Interest t0 me flon t até ere Wahﬂ tot oss 0 avo n ru rn tor nears crr rca

eat one other type which was mec anrcay er ted, and which  once tese crr cas were esta it should é

Iven very - satis actor ovice , over aﬁ wo_years opefate & Signal o lamp from 1 oe or 10 grve A rcatron
Incrd fally, 1t°was a water- cae roe e men oned e tese criticals er
[ IS. not to( compare f e merrts o ewr teo er, hre ar to aragrap; @ t e ad anta?es it w]as he
et now t at t ere Suc pro er wor I%% belreve X ost en |ne esigners an g L the use
rnsta atro Was . o and” operated a r. contro grth reversr gro}n Ierﬁ avoiding the necesshz
nother istin tlve atur ut |t was t at | not U a fo reverse the, engipe,. eliminated therm reslses set up b

at t standard r%r])o ers atwa USed. Introduction of C Ef his .must result In

OV%rt?n' Srn their or portance those paints in the pa and maintenance lesel e e Wearand teat
wh rch (‘t gt wouﬁ %e g} ‘most concern to engine d) § Par %raréﬂ %RO $ﬁ])a/rtrﬂg togthe dsadvant es was, he thoudht
di

??;%g;u? u]setrsbeee eWn(rJeu ﬁ%tert e"csia{té’dpt (}oll:]estizn zor arcrgencﬁy g%f lé?:ag ag sadvraer?tjaésesocoau ddbe met r]arge?r br)]/gguer%
ontrﬁﬁ P rtc(w ggvyler coyl s?t in some. loss o? e rcrerrc ?ucce%ﬁful and] reliable 0 er ion_of some hun redf of
s .the aut or |nt t, these losses ﬁﬁ een measure A con rolhah lers, rtemi f) art eh?jrs%ldvaonrtage ?or s

It
varo S times I moh 6X errments € 1acts with regard  made the S 8 estr n IF 8(& I'?HJ (1 ?]
cation, howev C%gg%ln% gw are ellers, ver§e on the OVGF

a?rlzen%l%rppe enﬂrnegrs WOU ?{éelvg rle%g éommander R f ou ver 100 Kamewa pro e%er coverin OWErS
pa{p IVEf] erore, t 0ocIe Marin INEETS an va 9 heen in opgra 10n. Tor anout HT fl)ly %I'S er] jf
it OUT %/ | UfUS and on TOUhu utres in tugs %ﬂ tJar aseﬁatﬁgs r\évglf] O%t

CtS | grica on comduvara msta? as on wo
1S S, ONE Wlﬂtémed ItC?t g with ¢ §ntroalﬁa St%l'[Cj’tR reakdown to t b mechanis

A
rrn't”r%!ft??t%a?”etxa g 1y St g rrartnﬂati”?;i?tr ?faérhﬁgtewﬁgfaatar”ﬁhrta@%taﬁiﬁat%a
S Was te s, or possily i rﬂr 9 In favour o? carr Xsparef g prtc 4

Hetcgnt\r\oq Itc regar ara f the drsadvanta es, concern-
Again ter we terecent tr aIs o eJohn Line sh rn te orce an e n carryl ut &' necessar
el’es one ive similar s ton te atr ns when t e s was in motr ere state

|s Iace t—the aement 0 Los n e s erngs e that point was e It with 0 esl ners Q

reater.  The re or tetrra o ed that the Los An contro a e- ch propeller were co nrsato these forces, and It

it the con rolla rtc or te same horse- o er Was a nor esr roblem to proyide the o er necessa
as about 4 not ser t a rst I shr s Se tte an en 0] carr out t ¢ o raton a r u estrmat the power re-
ate, namel t nots | rre ent the sh a ower to move the
or con 0 |a Iettcehr rro“e er aoth ESS Sh sa SO Itqgn % a re o u ter sadva a es experience

d‘ or the tu 8 f n ees To. his howe [ ? Ita iy des ne nut an Fintot he

atrs to contr rt ropellers had heen econtro ab rtc er | notsow to sdvanta
w oss eter ratio owe an re runnrn a was emonstra
rt egar éo the tugs to whic p re erre

t clear that a rab[e amount of th
ill- eerct o?(tﬁ T 0SS coulpda he %!s % oge}r? dd O,gng earFE dﬁ hhe owr vant] F]s shown In that pap ]r ere
ne-nuts an rn info the prop eIIer nd oft ndre %atonrahrng ey ran as a percentage gain'of anout
amew ers tt most w% Sin Fews eautéror] [r hta con lons 0
ero \dth eﬁ U eluon f n the thir the aer he author dealt with the agﬁlr
e and fit cose roun Is rlr ation co]ntr ers to various typ efs %
d | th dﬁsl%n the. er eller o whic |mse ron rms at the advanta e t e
rc ep i operation .for two ears and fro itch rop dpurrbose snips_slc ? Hgs and
seeme to be workrng very satistactorily, both in that reSpect and  |ce- rea (s w re eco rze ne advantage o con-
In others troIa £- rch ro ?] e %marrne hic wa not men-
It was satefd in the paper that the time required 8 gerfor |one | as that of obt a |aner shi runnrnﬂ
the 0 er fion from full-ahead to ” -astern "was . 60 seconds ee w nch atterres or mc Igrer a orve
resu Yt at was not meaHt t0 Pe the minimu trm e re- ose ex eriencé of su marifies wou apprecrae to
erre to his | ornt ec use those sse n nce tose vanta es

wron rm ressr newanum au ca tnt)ro r re erence to mercha gﬁ S, N0 0 couId en tha rt
ers |n w hthrs o eratron co er orme esst was. difficult to make a cas or the contro able-pitch. propeller
that time, one r stane e re are to ro working. In- con nctron wrt he “ordinary  recl ocatrn te

orteoe |on n car secons uttetr en ine, “hut the ntages 0 teco tr al -pItch pro

een ex e econds ac rtate enging control atrons o
case artr ular, ship ra n t

gfossrbe o n te shi 0f{o A

[ n rn mercats s> should a] oons

E Ep 1rrlr irlrtnr\r’\rlr%g mac %@aa’t to} CtotsteraeonncesTsrtgr contr the aesptlt?% ﬁreroperl]er

ornerﬁgﬂ Ser f te g%i)ser wrtb t &ré‘éa”néh ro\}) ﬁ[e it tooE %:ejcegsrar toalrreerag t]e rt t etrstonlt v he ﬁ]cath It wats W%? #Ie
4 secon AJ reac i P Tneqr S Zei t0 ze0 a_ase cou he made l the use Of the contP ab

tec ntroI able- prtc propellér it too Seconas, {nc prop eIIer In combination with electric drives, particufarly i

spe rt
WltﬁT?r ream ) atedt \here bteo no difficult 3{( in desra he c(aseﬁ) d(e? et

%hould estion o ubncalhon reference was made fo awate
ing pr 8e ers Bontho eptc t&p owers of the order lubricated design. His own experience, aft rtwo years successtu
% ] ere In progress

or operation, was” that no wear Was measurabl art OE
amewa prope lers consrderably In excgss of those Bo IS ecﬁ Il ? thl rﬁ

anrsm and on Yy very Ittle on one or tWO O astic ear
13



Latest Developments in Reversible Propellers

ng the two Vears concerned o

ed in the design The teethrr&troubles with reﬁard to th|? where the dlea was used, it w.

y on t at account.

ltems of  wel tons te pro
atever erienced wit the g g% regard % e raﬁ y
evessel was not out of operational duty for chseto IS own litt %rope ers

'[0 ralse Was sret

se power eve

he war t en |nte ene
e Case f the aver e post-war cargo J er ierwce the

t elr | eep ma
ot the tlme I
0€U r|n |n an

atprhttC)ht CGJO gmer esrrones or conHo IaEe Itc p B "6
arran n ontroflin srderrng e suit

ear r e ownt epro a gtheaflu a rine en ners

|tt|n a |xed prt

wentr ead Ition an
twas 50, there seemerj to be lottf rou

Ot erhthatrlr”ep ern% ger\éersrn as necessar ut a con- Va“aﬁﬁ_) pl'[Ch pﬁ
OW t t '[ e tu

oemhtate

r. Arthur F Evans

cellent reversiple pr

ee”%dh‘”“hmse‘th

took out a paten
ade.

t the centrrfu
rted sc a to e
or fu astern g [ﬁhpr\

|ve su |crent neutral to make It possiole to leave the engine
had no tro ble

on and attac

t%flearﬁ %e fit wrétemrf (i p&boss ng}exr alw §nashrg fsuch functional, |m

rn post to take

Ime_was_ more like ‘ong-six

d;]/lember? observed vrv)/elrteh rrra]rqct ?;“eotgem%% i tEeee te]ad

2t the altho g Jhrm that |-he like'to nw ﬁt or t
&L e on contro a ptc

s mething S ? q% aﬁdtIt ﬁoﬁf %S ry na atron rate
Pgqutedw IC arf s sc?erw asCO dn(h ondered wﬂw (he artrcul
00% E?org the orlrtbrez% * neescadE anaoeu E( ad] beeyn clfay
wit er an w? It made

s s

t
0 inotset
ey revered 10 a Tl one hahrf nrsh% tvrtr%ttrtt eangeﬁi)t

re ws a? efficle grrtd Ittems na(ip stolrtlroan”o hretch]ad g Pleeernw
uRﬁou teg [th ntratg he vrew p) [pe and thg It was ISE rfed

d 0st 0 ere ver that have any apprecia
mea teonEv otheﬁrg

er, whicl was not a _ craig (Chairm
§pte 0 Ihe Bay of Biscay, and }% whether iF he was a$ #enﬂteng
a 0as turprne In

|th0 bhe %at{%lg%ﬁf%hat&voalaglt%e' 0r’some form o} efoclical Or Mecha

own IEVE h Was s A?socrate Mem
aErFﬁy 0

[0 ey Wi gnich e Vsl
ed propeller [N neither case wete the M0 ell:}e'g flite,ang (o) seawort

of a veﬁ

tlization of confrolablepich, pro- Sk Jwo ways, s L
e, {

{00 eate or a
erentc nd |o such
emen |nt

e omrssro fne aster '[lg WI e
a out Ol' 1 per rent du
necessar}/ {0 0rTse ﬂarnst h%
0 could e

tch Whic e co frcar no e revers
i R
teristic of both stéam and gas  feaiaeRov ® i e?o
h e.nd”erertgra“tr' n sl natersps'l'

QDT%J ﬁpeatorree | ”Ot A” He totaVa ect fo erence 0 ?u
o canrcalu q thti w]asama Ler Pt Jucament 1n caeh case

ajs t%ce them v{here one. could control 371050 eer?ete twsrtdeol “Vtgr}a' gate
esign a sultable reversing gear. Be o ectedp e dsaont

vesses as
mber) said that Pri (setrrsnoanna evsed]gg Conations of service.

ear

orthiness was a uali

eraBYIrY for gﬂreevreerv ?rr]srn ro eI er frnancraewV and yef a shi go#r
t was v troub at 'tf] ximum’e |Cﬁno

S concerne t th ere Was. one worthiness, one of .the most Im
id be | ereste§ 10 Near (e thors wrthp & short a distance a(;pps
|mp0553) to maintain n?i ﬁev He to optain maXI Um revers

d

Lol b Jin
a%de t t X wem e'hjger %prt er anegtr atrpn m&o fhe stop

ety T Pl
he desr 0 a opt%J 8} Yuenjo%pleng %g a superrntendent In charée 0
{ a Sl

con- ro d reljaf |t¥ab

)863%“%% gr;rhe (he varreatgem?tpr\ prog

ehoat” service,  tinuous successtu
14

e ehaP
el

h

'y

dﬁfk up a hoat

ed for the controllab
ble to run th e engine

Ing was to stop t
et'lt run COHIIHUOU

bout the eﬁ c

prtch was mcorreot
e e ect

n of Gouncil) asked the author
ent engineer and was. orn
tIn a reversi
ical reversing mec

ote that when con
ect on é\ {he

e would

any item
i assessyv ry c

itch ro Id affect the efhore

sum |o
rop Iesrn pIaceg Re
%ss For ste m
ement w ereas In

tonsiderations would
£ assessment 0

ndrtrons w |c

ess than in the case of a vessel havrng wr
t which was drffrcult t0assess
tIf |t Was 10,

com rrsrn sea
tan was te aal

was 0
artrcu arIy Inter

a feet of normal ¢
ortance should he

operation over a n



Discussion

nature, it would have to be accorﬂganred bg qrrect reversrng
%mmmmmmummmmmu
e o gttmt'ht = e ?? roving.the
var?aﬁ [rltc ro e“erg ocgan serverc \R/ HP ewerp Yt rﬂr t]t
Pat)( H rrng f ﬂfu sidize one or two pilot insta
ﬁ 0ns—suc would 8 con Bce marine e §|neers { aet

ac
agestur
ere Were real advantages to be gained by the use of a reversi

Foroean orn ves els fitted with var itch. propellers, he
felt, stron ﬁ% % nor a Manoeuvres shoull?tbhepcarrr Jo] % h]e
enr sta ur/ an. emergenc ?] reversal me nis

eon the bri e The re ersa t ryst was not e on
c an e re re w noeuvrrn u}\ ||t as the
tron |ch lent |ts to rem econto I econ
ers an au || rres which was necessa or matchin
mar ecarfre ut b oom sta |s
c?u ﬁ o ee iently It the ¢ ntro the main engrne Was
S0 in the hands of the sdme men.
nsell (Member) wrote th electrrcl en meers
woum welcome gu sr nfs dven
of constant-spee simplify . e eectrrca

meerst eciab If ue |n conjunction with a constant

aper as |t ave ho
§ (&ré’ gliers S €0
re uenc atern
yc mbi atrong beL,on ed to the fu ure and would
not be used until a satistac rw C. mc en r
b e ”‘t‘ﬁatott i |ee m%”vter‘t'& thos i '”
Voith-Schneider rOzP |ﬁers ana Hpth uxiliaries. This afrang
ment hecame more r%ctnie te re terteratrdoo auxiliary to
prop usron }no er, and the lar er arbouyr. lo
'ﬁ Y convenignt “r the teet drn@ stages, bo Use a.C.
drrve with a varra e |tch [o jeller whe elo \9 dt e marine
r(;esu ide a source

AUXI 0 ngnes could then

8%5” Ty ower
. The g blems to he sof ?ﬁ before constant frequency ac.
drive co eused comme{cra 3[/] é
1) Development o a dard lines of marine type ac.
motors an
marine t Ee air-hreak switchgear.

evelopment o{ €\
em, a]nd there were
ou solve them-

evelo nto an ac. wi
f these, on Was tec |ca
fsome S0 avarla
a the necessary time

a rea
n ma cturers wgre ab
e‘tt 0] t:he matter an

e
r\{ thou nren su |crent inducement.
ectrical engineer wou re ujre some In Bmatro about
e control ﬁqu]rem nts of a const nt s e varh Ifc B
J [te% m the_engine-r m
then trn ne tra the h| wa s Ide or w%
ere earedqu)est or pus ufton ﬁon 10 rom (f rid
Cgr}mgr ggérrl e done easily but the latter would reg re extra

. Trickey h firm h
follow maqothe 0T be? n\% labta?)trtcmsprlorrr)n |Ie?dfr?Fera

(0] re(ss h o
considerdble time actua manu [e smal one% for
r\gn}]es UP rP ese were used marn Ishin
wiic arred out etrshr fr m Ne acent o n|
orts, The ady nta e Was so ute an me ate co tro o
0at’s spe ﬁd wi onstants
he 10 Was cont

Ish mu

errn |tc

D eher th m |n t eck

OUSE, . erators ere un er su ervrsr
ree ce o ctron he favoure t e Water [upri-

cate t ot nrty 1 _Inspect tw

ropeI 0 era r 25 lles an

e n tron 0 arrn

facturee ma}rn ro or the ¢ ntro abe prtc propeIIer manu-

) uneratbrhty making propeller guards advisable.
*Lrnshell R. F, 1948 Trans.I.MarE., Vol. 60, p. 167, “Electric Power

aﬁmm

1S

) Access#)ility to operating mechanism when the vessel
() Mor rapid operation from ahead to astern at service

conclu]sron h lication qf the con
Itc e gas turbine would

roP
Ive the 10

that t cha |c5] aes(rMemPethV\érr]Otée 2% dsescrbgt?

ag Ioro(ye ”:on expetience d, however also ef 7
i ét ; tsms r%‘tshtt@“"e 1o notse suffcenty i ei
(% etrlact om the ; axlmumywoPkrng e creﬁ e Woud
assess this as a loss of from 4 to ent, T e v?na le LHSI

er
e RIS L et Al PO o il
mtecs en ines withf a poor fu aracterrstc artr arly

ast |st t as tur rne T err u |m rove
|ese nes normally Inca abeo runnrn steady

er cento e maximunt r.

. At on time he compared a an% le- Hrt Er%)eller installa-
f0 g B ance motor
U Coha an

tron ith tenor al reve F ear fitte
since the en%nhe
C exceP

would say tha
?Ier In conrt/exron wrth

troIIaQI
rmer an assured future.

seem t0
he admrtteg

é)nbe 0 hoats, aH found ittle to enthua
oubl riwer J?ge %ent qreater an
excegtrona ?o racterisfic adjfustment of P
?a E]/ery very ow speeds showed but a Tew per cent increase
e S A A
shorthhve cause of0 ?he very hrgh cost tre Fac ment.
i S
?] pu}h J aving most 0 the aé1 antages g fo-
ellers, had the (%e advantages ration 0 ‘ |ve
eunaeunrhnfhufsﬁ i
?te propeller co grve a better performance at Ils ee
He saw little ne d to desrgn a tuq progeller for other than its
towrnﬁ fon dition. i this wag done case of a Diesel tug,
very, [Tt MPeed was, lost when free runni Og t the ma¥|mum I
Itrh]e 0form s then being overdriven, and”the loss of speed of no
pIt Was surelty in t]he case of ice-hreakers anwrse to EXPOse
ﬁ n ex Esrv mechanism to the haéar s of amagle om |rie
ere t In transmission provided by a magnetic clutch would
was s rr tha th
were t eyfetrs

be mva?ua
authornhar{]e aernd éﬁeﬁo“é'st Ereé’sh’r%e"” dphe
9'”3&3310 “’“é’muéh]na Ste%rhera{r‘ran t?owé‘fr byetaﬁ“”ﬂm%’t 'téess
Lihen e
% togd P 6 2(%&) t t e of the war, mHuct?on
%sa e un ortunate con-
|t tpte introduction

gressure gau swere intro ce wiith t
euuenc e rrmar In |enc on glnt Qwer
CUrve 0 f ast .cra gvgs increased |ts nrtron
at spee en\g rﬁtro 0 e%as
urbine, the Varjahle |tch ro WO |d eaneces at
at the resent trme te Ines avour y Ricardo
g orm rovete u aac cs that ven erearever
ear 0 the T in |cate avour n no type of crait
ereteroglferssjoul easts
Ishi q raft i Jto normall traw1j at anwhere near top
|ed and there existed such a m Lr] mean chve Pressu
owerseestatrtwsnot e to overloa eponde
axrmum top see was owevr an economrc Necess! this
the \ﬁanable H eller could h
or nla wa er ans 0rt, W |c ere normaII eIIed h
g ’og |e3s(el engines |nca nnrn :1
adily below 30 per entrpm evarra eprt prope rwou

a¥3



Latest Developments in Reversible Propellers

offer advantages over t Ihut here agarn the power 1]o vary slip
wou ake the magnetic cutch reyer Hrgf fnya
evarrable itch propeller foun a]our e im 9rned that
rese e ema ufacturers, would be.greatly concerne p reyent
the ver |ng therrg rnes rnj drcrosrn rease Itc
ecase 0T cargo F nt/ rbe2 aut rb the
ni of an en me ere ro e rom 1 wou p
over dteen Ine b 1&3 ercnt (5, per ceﬂ}aoveB?
mope e was correct CeeS e per cent les power

to absorh
at Ifs. ser
In efgect havrn rst dg rpped Hte shi ss ed from 13 to 12
erc Hh .M, were then

kné)tsa so secure ma
(pqsellerp tth. 10 re-absol éhe argin

as
p (hr?bee I%] rts servrc spee nb
mu on INUOUS hp this anrpuatron woud not have been

Brtcthtrtrlte J ‘f ?Sh%je”é {pUhid Dy anufpctrers ot %ﬁt'ea G
een . Su cgss An mrnd ee tB(r)u IneOr r

Bearrn
experienced wit shrps |_p dﬁrss
tre an suring., . He out that t s(p n
%rau |c a orator sc er Wy 3s % mﬁ ete Fig. 19—Comparison of efficiency curves for controllable-pitch

propeller at various blade settings with standard B.4.40 screw

rntr nt en d an eartetﬂvSou ave eeng
nrc amrca or erc hey were, thus, approximately of the same va ue
dh 2013 th Iy of th
rt er concernnI peed DreseJ engrn S; or still s gta er than”the losses catised by the”astern stages o
the\(r ers nor a my ad ver rtc ratroi< since sean} turb
p crpncres of smaller pitc ratks 50 p vl Boac e heb author was right with hrs observation that the mo[st
ero, act must serioysly. affect the use ar rte favourapl rcrenC}/t of 7 controll ? tﬁephfa esscrewutcot c eeC rggs

oA e i ot %p ¥ ﬁg LR R

s shown | cp arrson
rﬂ{ m er o ren ade anj1 Sé’”tth eprtcoh e@rop rve of ort g
nami uestron of ontr I ro eIIer te aut
g rected attention to he |nf ence 0 thé’ IIaarge 0S5 diameter on e ¢ IClEncies S a enrn thserﬁ dB44 N cerdarn
screw effigienc s influence n eed an important gen%rrég []”? ot oo dNgres eweg 0
pro |em 0 CO tro”a |tC ro ana + g ot before gl‘eatel’ gviations Trom the 93|gn pOS
his own ex Pence t?tre r tbecavrtatron tunnel of
the Esc er Wyss { urr rrme S In th
ageningen ta rtseme necessa to Ie ard this In uencg
te oss rameter In dependency on the size; power and speed 0
the rew In q ueiron
Qr areqre ogv turn§8g controll%ble prtch pr eII IS, wrth ?
H dramet E ? rcentteY oun ft%
ICl%nC trou r boss was 1nsigni rcant r the, rust
trr ﬂ chosen t vrew o mr Imizin }esrp]nr core
J‘ © especia ew vese ere the
rudder or the stern rame re uce uenceo s ra
F?r fasﬁtwrn SCrew ve se wrt rg were Sé)
B g ers, however, te IS4 vantage 0 eIarger bo ou
ecin gre rmp tﬁ
n addition ur ca swhrch ere_mentioned .b the
author fa rpos?]r t}hruslt efficiency, frictiona
(r(e;%rsslt nrcarero?r the rtsef mr t also ave to be 'taken Into
h as this resrs#anc? absorlfed about 0'10 to OZI? tper cent
of th? fat output 0 arqe son Oy turn{ ollable-pitc
ler ora erc an%vesse this, loss u]

contr
rope 1ncrease to on
e e

oss diameter of 3 per cent
ke
es

Nr . & Burkhprd, Vrsrtor te th tconcernrng he h

3 t(he loss of workrn blﬁde su face due t?

es@rorte ltt]lra as no ver rrous erfor nceo

econtro Ia aﬂ1 wou cut ar

omtesur(’eont roo aewr duce

N N

ngr? srRaI toti blade surface thap ﬂvher e it sma(ir 0 10 2 30 4 5 60 70 8 %0 1.0

ftg them wege designed Tor the same working condi DIRECTION OF MOVEMENT _

tions H cavratog] p] Fig. 20—Course of the adrustrng forces when effecting adjust-
o L e s e o o ol 0

with 2 USuAl Tied pﬁch Rerew otho gogd engnpmrgh B 2ot 2 %r'lg)egufavr movementrn e %ésseecc.'

16



Discussion

hon df]d the c%ntrollable gropellerseﬁrcrency become smaller ~ could, nd would be, solve r;] But they were consrder%ble es ecr
FoE Iy i o

anFturhermore Sta (hq t os&t{on had an |mrporéant inflyence on cer?t &:t ar[t\ Otﬁ; ers%nan crevtleagﬁegaé?rﬁht%)rebasﬁn ! Ialtse\erE(? Eer
gtcn was greate thangsrgreaeg ?]s werﬁ trltj)n on(t)eenorger art  serve o trac t Break downs w cou[ ﬂccur AJ er

the suction side would heincr aseée W hey were turne cldg sea orn con |t|ons O extended use ou{ﬁ ensure t h esign

ther was more chance 0 root Ba Aaron d? o]ne rom arlue or even Rartral llure, under the jmpac
d osrtro of the s 1o b? chosen in con- rou usaqﬁ con |t|oH wouL occlr at sea In é

the cavitation effect.

a
qhderfa |on o hese afotsh and eneraIYv It would not always be Weather It WH dseem te]re\?oe that t oseo erators  intereste
osrtrono escr In Variable-pitc g ellers at a Very ear sta , have som
onc rnr ro Iem of a trn forces detailed tests with  re resené ative designs tén ergom comB ratly ﬁrotracte
an Escher [P rwee X? ?] ge ]f ests under seagoin con |t(o .| varia eprt% Lﬁro ellers were
Figs. 207 an owe te resu these experiments. tled I warshfps W esirable. tha theY ould be no more
vulnerable to mage y enemy actrontan he present types.

most requ emenswer SIVE perfo ance endeqd on of-
tan}mrg Javour com ion 0 vera‘tr?actor |E/I éacturfe
astern, and R]ro(y ! ere cqug et % uran eer chang es In mac u
gr/rearn?ergaegtﬁcgngrfc a}]Je/qﬁnreﬁ carefu (1 mvestrgatron of the resuﬂmé

2fbre amabiad (s éSgdr“‘mp"r%t'abt% %”“S %"J“a“"e't‘ebaT Bl
Ft rests 0 overaII e ectrve ess and; or a rﬁatrvrf] the e ﬁrew
teeg ine- E)h er_combination; aut r howe
ﬁontrolla] g E opeller began with thee icle g/baance farrI
L G e
Bl th?s ato%srleSS ! ur% ?e SIIpadﬁrpe toer? Oreotreeru cg urcese
Pchrenc Igss wﬁrc the author enumerate Ft as ofjaeres ?n
thrs conﬁ 1on éat theﬁ Br staelol 0sS In e d enc H 0 the
e e i B
t? F dsmrtted a

Wacsev}/eﬁ ﬁ]at tﬁrs SR(g)[ﬁ BB/e nae ﬁ?@i gern]eraj 0%s on this a count

o e
éhe 0055 drg gter to the minimum Whlgt rem?rty n|n servlrcg

. evens M. Visitor Yrrote th]at it would be
to remem er tt e o tset\ th t propellers wit a aclt
ma e ch anPes In a itc rouF a ma ran a satls

allowed.
ﬁferrr t0 the first advantage clﬁrmed tor controlla]ble
Fig. 21— Course of the adjusting forces under uniform working Roon midht n(t)rtOL ronmutnrglxeri]goeeV\slljrtrgOltthnIre%ser\?grcye 10.Mhc engine
ition matr%fenﬁne con fofs were

%; gﬁgga %g@ r;E;m; e disa Vatages oo deey the author the effect of

- Spee rpm. ? itresses |nt ades an a eratm anisms  on

The 1 sultrn and marnt nance \er tP atﬁ f éh reatest
|mp rta ce In \garf B unera v of 1 eogeratmg

rning moment as nearly always negative (i.e., it
tend%de totju Lhﬂfa es Into . easternyosY\lroyj : y
egardin Zﬁf te utr 1zation of contr llab#

Ernrfrs gcrlresvev efrOr s 0f vesses the a]dvadgt es 0

éﬁh pjo-  MEChanism woul eamattero senous coneern.
Pe byt IS

_ It shoulri he re arhed that cavjtation untﬁer full s eM %ondr

ine driven sh IS sno 1[ as oNn the factors relevant {0 the case

ractey P the, resistance curve due fo planing and rela
e SR O ) e e B ey e e et G 2 i i
mac msvr]tha \t[rher rotatrona spee gam in size an werg fance eiWeen cruising

woilp b e etion of i te o nrtrtte X“ohsatﬁ‘ﬁs” t@”atrtt woull othenise be,
-urthermore a on tant |ect|on of rotation permitted the
buil mH of trbines orhtghr IVe st eam pressires 0 e ere WILh erce h manne?lte autbor appeared fto havg
tures tfian was pow usyal,” which wo(Ja VE g more, econo |c queroo gte ?C“ at 1 ¢ Droperiing machinery: 1ot surtece and
steam consumption and, permit the driving of auxiliaries With  Submerge Sion was ﬁt g ﬁrent an(i it follo 8 N
extractio steaﬁj g]romt rime mover. earg £CESS that co tro pitc h) lers vi/ou V\M
dnaﬂ urch reversrng) P eh #Ier and an .astern power U re urre ent to be ore advantageous d ha
of 1 ceto the aheadl output gav aster stopping and better emen as aqF ﬁome erm ESI%HS the
manoeuvrability of the vessel. use con it progae er?]mg t well beﬁ vant ous

D. E. J. Offord V|S|t0 _Wrote th t if a revers|b|e effl enc (a Contr(ﬁf le- |tCﬁ pr resllereﬂ]aé{ In aaCtt Blg nt |Se§
: Qrdhformdr -dynanijc or 0 that hf a conventiona desrgn oF Similar Imensions, the [ater
t

opeller was require e operatin
q t the” mechanica pro n¥s nv&ve shoud be capable of improvement.

Peagons he was confident

i



or L. C. Burrrll |n re ly wrote that snce the dis
e en meers nva ar
ummarize the main’ trend 0

wouId earllso Crepy to some of the contrrbutors In t
teee? tere had been ﬁ(\marked disagreement  Was that the OQEY%

eve ther was ener
ere now a ce te

e criticism in ta| é)EJGX&m
ornt 0T VIEW, at

reement at controll
some con f utors strI eﬁgiesse r?ou fs srdered 10 ewort

were a vaIua
extre e manoeuvr

certain types of

me was concerne o r%
aver satrfctor solution qf the E

twas enera
SS |n effrcrenc W en com

ent ac OY dg

oncu |on to be
e reduced to a out

ent estrmate

er rferred to te tree main  t es o
screws whrch had be N

tageous to reduc
nsrstentﬁ/ %ke this osslrbe Wo

wer [ev

0 be urte ssessrn t € Ies
r It S 1] orne OUt
urte

esectrons an was nt

Wnen cr| |ca re

COH tIO S Wlt

out reference to the engine-room  qther
clrcumstances.

Latest Developments in Reversible Propellers
The Author’s Reply to the Discussion

itects  Rupp wa Ished aft
not thi ﬁ i Ep

P eser}t
Hott ererore ossrb to de t
oanswera the questrons rare |:Jt taongou on?emmﬂreeceﬂ) evelo men

merican_Nav conrducte exteH
vessels of var 0us t{r es ang that the co

[ESSE

%he aper, but man vesseswrene 1] In some
een, ampliile

enc wit trn mechanis
d considerDl X v“ atrcontrol?ab?e pitch SCreWs
able, anIn ehter results had heen oht

e,
le- |tch ro
this co ntry, the c ntrol a

o

crent fr

se with gas- tu brne Ing atons [t was
nrlr%?o'r? vS/%rr\é'Ctﬁ écteor gé'n\ﬁg man r a er con (da red the arn to
ubt that controfbr brtc scre 31 e machrn Wou e Very
or dua ecra thattﬁ eve meto new type 0 mternal rev rse
the coﬁtrrﬁ? le-pitch rqrrve made emar S aoout the carridge o
are with Tayour. Some on ributors docean Yloa)ﬁg L rompt
d the aavanfa Sav) Sﬁ fontro] -itch Dblades, 4
88[%” USe o susﬂ ﬁ swrtH ternal mechanism |n oreign dry-
_con

atroonsofwagternt etur hine ower tﬂesoe Fcrerrr%taw%er |ne n (ta uatceontrdd
B Qrstrnc vanta aflz]ar example, In the eve SIO
t e contr ;ﬁ] ller  OF St andrn eh des
(obferns  repair would e to_fit > e
ee iclent running an contro? pr C%?dvvtgs é{/ erortrnrt]earvelsrtrn ettr 0c
rity of ontr tors, that ~ Evans, a oney Was, assoclat
ope er e to soe acfu ontrollable-pitc ro e
itch  and 1907 when a number o
astesub(!ecto 305” %ate evrdent tht teor of tetu

d/ Iabﬁe pr%

0rces on the ades w s not t en
and enera ea m thrf reason } at some screws were
ut. forwar Zerog f sraners rﬁ ontro ab rtch arr crews an
utIt 10 eIer s the” be rt] ropeller teétra/ |m|n
ssfon was that t o]ss could T e Was oubt _the us a sim
h reful desi n o the Inner ~ wit ow v ocrt rétbfo d tend1 to
ss shag ap enda es negtra |c cut unless the h
comments the exa uote aB centr urnrn ments wer
au a sen o er t etical examination
se vrce r some i tr n d only ave gen a m ter 0
|n the Ias one (a e etc [n the ase 0

een mtroduce
tontetatoneo Waﬁ
WhIC ot requir ere was |n|te dvantag e n a
evway. twas aT ant at ixe revo tr ns
8sstemla P e Bucce ? were 8% trr from
woul tain van- een ewou st(%)% evesse
ameter ratio 10 less than W ength o trme alongside_'the lanain

U Iét 9 the strarg htforwar

P other detalls given In woul prefer to use contro
es propeller. 1t was correct ectnc drrveMo Er anrca ear
yrBore avourable rsut on as turbine, Mr. Cral reé)re ente\d
ave een due to the ability fo the marine superintendent af t
tion orreatron |n e Brown, in.his recent Parson emo
Ich wo not obtain In the u twas 'their Inte trﬁn to develop a large
t

his regres nted the view of ‘one Ve
ere seeme HO doubt such a ear wo

e %re of entt ineers.  [he reversin shown
|cht com ar|so ev\ras to eaverty arge and ra e com Irc
ave ropose was hat at the resent time the co tro
tro %be Itd screw a] stream- tso utiqn to this robe
etter esign ere Was, ou te meers wee wor |n

ﬁussmn Refernnﬂ Comrnandr Baker, the aper b

rmation aval ab
sive trras be

nal advantages to i
sta GES I ICU

een much more avour

ropeIIer was con

EU testing W Iew tO ItS eventual

at e favo re
a s are fixed-

indeed to h Ve the omments of Mr.

'dbe?” an 100
err“stdbsd aQna ?t’“vtv%s

recent a vances
ese uncertarntres

ke the mar tenanc

Was contrnual |n o eratro on La
rnes to turn con

weret remarn or any

ropeller or, t

ec nrsm ad E

owm'”?;%h"tt Erormgnceerorfestulé %‘Cm?or i aCtOrXcheve)r?n'E i et ol

e G
f hotmejgsrl c%ntnr%ﬁ Htrreey pic proEPPregr w(rjtﬂml\l/lr %nes tlhat the
aua r?]ur(o%se vessels on
fime there een no considera
18

n tu
r]nven the controII

ody of expenence



The Author’s Reply to the Discussion
controII blep h or daeller on_merchant shr 5, aHd It was |ntere tajes t0 be derived from such an |nsta|Ia on at Ioa/vter speeds, and

£s’s €0 |rma jon. tha JS view the thds reason hoth the noi an< nof condi | ere con-
sa |n Wou smca or SUC |catrons onesssu\%e}]str%n Idler H good weather. no‘Ws peed was also consrdereg
€0 rect reversr en |ne In %onrunct on With t g/ e er congition as the mc]rease In ehp. wou
contro abeprtchI dpr ler wabs N ces M nrtra sta S Was |m|t t e specd of the vessel In heav Weat
one. wni ve cnnsr re lassificatio ur|<hard had hari muc ree enen éhthe design
socretes or ea |cat|0 Ilt are {0, nrmse of 8ontroﬁ itch propellers than he ha |m3% the remarks
that this restrrctr OU e the EV 0 ment o iatrs actor nthe ¢ m arative loss in efficienc e ex ecte in the
Insta a'[IOH uln UP/ In view (% g successtu Heratro of large, slow-turning propellers an screw
ot controllab g ch pr%p ebrs aIreadﬁ jtted, it appeared that |s H?fers were thererore ver? v LP % r\ﬂ E?]ur har ver g,?“%
ment couf De relax n Certaln l tances rew atteption tp the friction losses ue 0 { e

xtre e requir
ionesmf sug%estron that the reversaf?] ?] aﬂroPe er Ro% eds of rotation. t was correct to state é dtﬂs 085 |n
contfgld om te en Ine room, rather t rom tT fl % chenccy at the pro el ler wou navet he copsidered In re atro
Wou appeal to m arrn engineers, and 1t seemed clear that o the corresnon mgi gss In € Clenctr/vo e to tﬁe ast rr] stages 0

this arral emenA cou e ado teé ould enable the engrne tuEbrne machiner that these ance eac

H fen
room Stafr to a the engine sett ngs, I necessary, at the Same  of ﬁr, [t was In el’estlnﬁ to note that

r |ne eeds an
time asteproP er IS te hsd hlﬁ er steam pressuresa temr[)eraturesﬁ [ ]H% ePO sible 1n con-
ﬁerr‘1 0 Linse E had heen ur“terstood for some {H Pn with a contro a le ropeller. ﬁrscHssron 0
thmet t & use Q cont{ol’la |tch PrOrP er would dassrst In de. turning. mo ’5@ Ea er entrrely theoretica
the evF B[nent of new ctncd afrangements, an |agrams inc ue |nt Isclis Y)Vj\{l r}é F%v'r
valuable to have |nse omm rtt that the use 0 a |n]gd e me H turnrng moments, Wer]e there oreavery valuanle
e e R e o
was |neresr ono a r. Stevens, who ha
curﬁent five. It terestrn ‘}QHOIG tftalt g ent oT  mented wrt[t contro tlc ope rs consrdereg that t 8pﬁJSS
such a HVG Wa atteH ant the_produ tron 0 a sa aﬁtor alue 0 the large oss co q at rra én some Instances, and that
%la%k\éVAF er nttaan tactu?er(r) emt Vv\\//%u gtt {)rret ent Mme megg this point had”not b een | aﬁ)recrate tso er‘taesr ners in the
rrou‘d also favour tHe co tro? of the conjfro IDB Mf-is urie COH)E? erna \9 & ﬂrt : ancliqa éftlan ea”vav%%
s an It Was possi 8

e surmiclent Tor some a%

l(c‘h clnanrsrn ag,rt]t ?\
rqm the epging room. eexB ence. 0 (ce wrt ost |i
Re ine a ear% tocnrrmt Jty angement was ac s10ns cou

In cratwrthac nst ar ss |m
aﬁrr Y a}%ﬂa JINLG B TR &eunea o

? t f { Importance o “relia
) %jf :ue?tghbgggrogelelgg f1 s aqtr a1ge ou? It ofthgun;%?epﬁgnm ?nf tcgvft%%?or? Bnltne casg i of M. ]q%te dpCr(())”g ers %rtvats “fred eenntfé
t qornt of accessi il éoo the mecptgnrsm whe { vyt ?P gpelgd aanang & the torque condl thﬂS as between cluisin

n referrin 0st pr ﬁSSUfQS fﬁ heing t ifin factor
mS? ations {; usrn E &teno Minutes of Proceedings of the Ordinary Meeting Held at

totti_
!a”o"‘){e‘ﬁe It?rqn ar in judging the performance”o E
en ﬁ]es I%I % % P n]rmrtarons 0 g the Institute Jointly with The Institution of Naval

en IP S, in hermg of prope §er

torqﬁ(gregs t eoverat“ Con USIOHS Architects on the 14th December 1948
Lan Wa ,\%urt% correct |n rawrng An ordrnary eetrn was held at the Institute orntI wrth
It?/er Hf%lnstét 6|

attentron to the'ﬂ h vul eran I3, as f avgl Architects an Tuesaay, 14th Degember

reep ement rate t%r scH S U er w r 8on§|trons Was H t% Craig fésnarrman 0 the éouncr? Was
Igh Indeed, an cgtr must be a en |no account H

Si F or such cra titled  “Latest. ments in Reversi Ie Pro-

ng the Use o? contro itch propelle n it evelo
ﬁa reversgn A rrtea,\rl(e)ﬂléo bceonr?t@setr I‘E%dpag eE |n{c8nn?r?r rtlretrlrC v\m? @ellgrs &ﬁtllls dlrn thrahrssue Oqembeﬁran?rfsacrte'ggs dv dlrs%uesssor
?nghs ee %rese engines, and It was, Inferest |n ote at t IS l?/two mem ers and vrsrtors Were "present and tour speaﬁers
tter was bein e>% Inéd manu act rer _present tin-e. 00 Onarlhln he d Hr\/\/
e Service speg teves consl ere sear r a er Was t & ‘opllard gre\ﬁresentrnﬂ he Instrtuthon
or t n |t on ;[r aval Arc |tects) a vote of thank

knots, and as .the J)ro e er wa as accortled to the author
there was no gain, for the contro Ia or IS paper. .
speed. It was therefore necessary to exa |ne th ssr advan The meeting terminated at 7.30 p.m.

19



Metallizing In Relation to Marine Engineering

The paper and discussion were published in Vol. LX, T§0. 12
The Author’s Reply to the Discussion

ferringto Strles in re , said that Mr. Rrvetts con- nad s(uecralrzed on the engrneerrnsg srde of electro- de'oosrtron and

tribution dr ot ¢ ang ree It was ver agp con- d not like to chss sword with. him as 1o eatrve merits.

trigution, and e d t0_have sup ort fro sdch @ uarter  Ihere were instances where metal spraying was, and equally where
a to learn 0 ortunate £X erre ces wr Pra eﬁ metal it w/as é{rre erreq

rom the point of vrevv 0 resrsta ce fo corrosion at t &y 5. re-metallizin etal-sprayed H was . concerned,

must\/a ree w re tr nu cireums ance it waé enerall recommen ed tat fhie orjginal. coating he re-

r. Clark ha et ert e cgssr ication societies dagareed move turni g or rrn Ing. nt%rr vﬂe sur aces could cey-

ha meta rayrng qhud e In this country a w?t?ro hmvt/ hesraX e reyw Mr satter]tron t0 g %4

%vg nsrsa eendoni)cour “ h tharn two | eywsatrrghtan S [n. each e

trt as left to the |s ret n of the [ocal surve? ecide  and the” metho eafing wit ays was describe |n the Tast

et er geta sprayin be used rn a particular Instance. para%r relaﬁ A5,

ny bul up per an nt re Irs. and some’ temporary. repair ad asked abouf boilers. ood .deal .of work
R”d )heen on% 5 : it ot porge% eahs connected with the prevention o}[ Fteat oxidi zaﬂ ers. was

ner eIos stera FO
epaI[ a Ccracke ese glﬁ) eans tsprﬁ ags he area arrre olu Kmeta Erayr t]e alr coneso oil-fired hoilers,
efa " h/ealrlna)tv SF toA t#r t|sg(rJeJtron eoj e\lrvrasotcaﬂt L e orse |'s:ter exa?he aurgr rucrga Wflrrnrne ngle ars ls?)eme ororspraé %ieewnasdo?rre]
t reaso e would az th %l rfterent areas d CISions I%f ? In th P Protect on 09 the ? 1S Wi spragl alumini
at mr >e S rae arle eat e and this wou As ar ?terna grotectron of the hoilers’ was concerne e
cour X ats -end s corosion work carried at on the

me flone t(he lastic c ndS tion of th metat Dﬁow 0 |nstanc S ot externwor on ortjers In wﬂlch there
r? (]t een severe local coHosron \X/ were consid er d

%artr Sh‘rjlctht ”Eeeer? ett'% r'crlgrly Ie Hr rﬁa gretg gﬁ erere(at or er. coatings fo resist heat-cqrr ht. mention
jt Wut to such an extent t Xt tn artrcPes a mor praying.nic ? hro[)nu] oln sterﬂ ﬂﬁ Er lg um and t1hen
ol 10 QE Fewoft ﬁ h e 3 folg

Crust. n Some C&SES the actual centre of the partlc eat testing to a minium t C el chromium
e molten and |n gen ral . the centre would een ccesstully applie '[O Some tS an Iven ex ent
n tem er ture; On jmpact the .crust WOUd CO d se fesults.  In some cases resistance t za 10N een
rn| tne errec ave rrae {0 mec n rabe Savings een

reased to such an extent that conside
¢l

Ica
H Er}en etafagfbet een adjacent artrcq
th a erred t?] Jvergj nt vie son the roces? r. Logan had asked what he meant b the expressrﬁn
4 th u ad made a similar remar var |n cr umsta whe re er in nitlons at f

WaS '[ ue tha Here Were SUC §ver ent vrew At a recent meet- I} H mpac % artrce ont %repare aSe. Was
in 0 BIS'[e nstrtue Jn SCU%IOH mvo Vlné metaf sprayl arraig. that eha een. ra ague. 73“]’1

? member a sar “1.do_not_fhin srayon metals s oogd va ta ion was mtenaturF t tematerra C"h“ﬁ H]engdOSt wit
ohr%nYt rnedNexcept parntrng h]at wa%) stic an e r Pact value would n aurall cause muc P d:rstortror&
iy e gt logien € vt | I b
a e ontrs mentionin the Ings W \ch could nolg ng rﬁe sp |ece and the da ?e Pormed rhz ﬁ g
% g[’ grngy Eor mstance with” meta s%ra meq nec BYY tesurac$ Fve )1 egq 8 ? nin a]
not orn tS together.in the s me wa it% som ect on e particles mt e layer Tmmediately next to t

subs ance 0 st crrtrcrsm Was t at metal s ra on a paren

mechan ﬁa on and except In a few sEecra cases, this w had also rarst the uestLdn wgether vrbratror&

tre a the |lr rlockin es agd cause
mec ac en Jrg upt DroCess be that

i i
t\ ratronal srnce It ooknd count o the stren or hocksb e down some
anica ons Few 00k the troube 10 consr er N glene da
the value 0 som ta(rjt % oo w[ong tot stoo Vi ra J not artrcua
S0 it came a outt at Ide oWj ng on meta atr erng |cat|o 0g |n mrH nor w e eat exact}r
) a%gareny vil ner (ebeeecame te tardet 0 00 |s re er nce to He t ought he Fd made |t C

MTIC 3 Crltlr%?neg H ans(\)rgetrl(e)trt] by the sucggsa WO,[Te a %I’arm eg@[ Isprag 9 ?rn ot satis CtOI’gut ﬁ

l* lw P gS ﬁ (i(ontacts
I'OCES was_satls actor Ithlq mitations and at Ib VI ra hon was concemed he d no In estrgn arose b t
Een £d 0 t £ persoh sponsid Qr carr |n It 0 ne COU that t ? metal erayrrﬁ stoo lﬁ) nder extr arayouys conal-

o Meta on oasr S mac n “hope. that |t |ons vr atio cranks nexa en

st { {

wou sa there wrth er mec ama re ration b nsr re tesuccess f spra cran atst scarce
[0CESSES m ntron m te a er rate. 1o an serjously n e said_he wou appler.

i Sl S gl ) et B I o ) ”taa Pl

part ieaﬁrné d]own o? the bon %y yIack ofa C0 esfrlon oH the ﬁ? tjarp i Zh y h

?r eiﬁ-rteca atr%rr?sc murrjtrt]? war ?nwt(rr I

he valu of ¢ Mecté) Eﬂgsrtro&r and of . rne al SPJ%”? H Sh acgd ] nd o(% cran *s eratro wgrg
Heen compa e S and it was rw t&'f S crate wrth a number of operators. One |rm In
||tso n el nd that ere Waﬁ not f erlapp m% E d a%srf e thousanﬁiﬂ tr crank ?ts and the instances
5°2‘i"n thrse oﬂdodJ endﬁ Areme \//er r%atoex(tae%%trt? o?r SIe“onerbtUt faralpureo\ulnt[ecrh %J] C‘h”ée tt ansanogrccoereover d p T twefe
v&ho carrred It out. Mr swal%l qepresented a companypwﬁrch eta?lrze cranEshafts e|n thrs country was, as eha% s%?a” %OOOO

20



nta e. He thou

erwa
Was concerne e wanted to draw atten- v% md‘1 on
ﬁ fson

eas Wlt ow S I’I ecause t

ntere ting and opened
astrng to"pre- str 55 suc

rface t en the ﬂ
£ 0 er methods o
dseetat eac o them ha certan a ant ﬁ]s at mac

trons causrn seizure
arts enera ldr uld]be sa

F shol-b astrn nh

srdered ‘controversi

arl Wltﬁ recl rocaHngr pla s, wit (]g

e atomrza jon t
ation |n itself cou
e rverse

tron te meta

i A i

|n re atron to the amount,
means of extremely

For enera coat
Imifs, whrch most cases

w atever t at
at matter, was an thretm E oarse one( were ISP
a finer atomrzatron than others, r Duilt

n size was best. e]

economica tO achreve extreme

The Author's Reply to the Discussion

he woul hv r. Wilson referred 0 the
bec;éuse us@a}]fy It was t e Slpra[\)/] rtjrc\t’rv%sr aa/%lcaullgl in { |s count

|
a e ob |ne
€re Wwas some varla- also mentione ?'_‘Ot
carbon stee havrng sweegln stateme[rm at most snot

? ROmIUIp faines %dprelst UfﬁISmUPen

t

“'d ”F hket% H

car ﬁ sUlta
the. Ot eren

e Jor wor
Snrin

8 e SCa e ave
ﬁ%es ne tende e FCt mrn te shot b strn equipment |n
re was less tendenc

war (and shot astr unmeP
Lress during contraction, and less Bate ent was not cor ar
astrng equipments wo ed a 6 to

e to able 3 concernin Itge effects X a eW were work mP at ow
rtres |-Iere It wou een spr}q |p ustrZ At pressures befo
ar stee r|t the axia s or results ([roo enough

sted |n c It except the

|n thrs countr was on

at east n the met
1 per Sq. g|n one cou

tem recet Wrch ehad veryr

0 t Was extreme een a
Jt dtvrr nee |m| of thatH>(6pn to thrnll< wo esuccessu

arn orse SDECI
fration ac een lowere
e original . ort Hrltreae ha
p. wide gossr Itles Y { ain due to t
things as springs so as t0 8 icult to 0 arn re Iacerrf]ens and

shot blastipg for crankshalt pre. copper  spray duralumin
é one Irﬁ

ace, dan alr VIV Mr. Wilson’s referene 0 torpedoes w;
tDe s |e 10 fail by did not now%owoeuipesccssorfar
glraélon werg ar- eaé1 on a for eH : Ked

Hed fap] e cou on

was thes ar stren
d) |n te on ert raxra or en .fc”uttate e thwo aper. etaI s
0N SIOﬂ Waf ex- t0 CUI’ up at?
e seen t at t e a Ircatr ns se ecteﬁ n? ﬁ%’ofr 85 nB 8 h ravor ded
[Ra b b testrent Fsuc wor shoKJ]H ecar&u
su ond 1o se e grpo for the . Metco me
reparalt ba rotar 5 eer ooves | inch wide, an
a Een stop |n we tee were
or cranks even un er COﬂ '[00 a oud e eat

erﬁ”ttéé “reruvse%%hredn térr i
anrc

Mmec

hei
ooesan r| es Were € aoewo
t the. spra etaI In. The
chining ntethod 0 re rrgc
their dar ness, t apge(pr

e Jor a lal she pare MUSLbe 6D

alug provide
saret . The reference to the, protection
oint th/hrch had once heen Coﬁt ﬂtefest'” u r%[eat Ahea po? it was

erreFd 0, two s(hoos 0 thow
ere%mff |rrr]05tra G spraye mternal%?n orr’1
Htarn b oato | 50 to prevent metals having % inity

€ pot.
“on t eamhrﬁﬂegotegr perBa tlirrzg aatver Wearlr/rlrr tlﬁlr%rdo'ﬁ frt]ad spaken OfPerrta S
?tressez tlat frcrentgy htﬂ p
Irs on td tts

mi eand {0 obtai |n orma

er o gl

having particular srzed ht

~ the method of obtainin r% [)ner gartrc BS Was a%t%%t sﬂ%?%léh“m POS le wear that could a an

stehvm%o\r’nv IC ernem rn lrjnnerrrgah (t)rn In
%p pgr d/llers jormed dttl dc
i

pra Iped 10] ers
dolla currency In marfy similar cases.

outte mst

he e(fties and COMmers.
IS, He must stess h
sed For exa

ro ec
or spra onde

In_some inst

O0W muc

must be rmoved f

mpe U reater fhe ﬁ]e bt it Tek MUt 06
andazagrron us’t\tmteot e oiﬁrdrtz)gt rl%ress Ofe \

ave | ecora Mr. Wilson ha
ornt of gvrew t e e coatrn tot had he n re laime e ma
revent corr |0n etvvee rtarn n?erm%hlgee %num ¢ oLF)JtCetsem
qe Hﬂr cou achieve h aé war and others quite early in the war Wi

UP worm arts
n

g co ? as not them a arnféncpr csdﬁgrtlon

L‘OW h IZG W oe ﬁuabtone

tha'[(l '[ as not certarn patents.

n%%gsssugg spray, and this was Th ere Wi reason wh
employed on ?and] (horrers I-Ye ¥<n

2

ways rermain

of unoxidized metal in eac - Sﬁég atlgr FB)U eW0m t rOUg tO a eat er edge it wou
eed ractice.

“Oa“”ﬁs K] B ?8#8“ Hab oo entr ned Diesel c Irnder Irners

he samples whic he Saw qurt
bden(pm s(ptra |n

One speak er d. refe red to mol
L

ne another.wnen Tinis

Pepamcle dze one COUF(“L |cence and USG the purpose envrsage was t



Metallising in Relation to Marine Engineering
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Steam Gunboat Machinery—A Light-weight Steam Plant
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