Neither The Institute of Marine Engineers nor The Instrt tion of

ngined Steamship “Alden Cifford

T e accornpa

|rst 0T a cons)

|zebee ulj % : t
ac onp

Istons.
the “unusual posrtron 0

era

lubrrc tign

ooler 1s
he_ platrorm, an
system to give warning 0

Cylinder Lubrication on Reciprocating Steam Engines.

67

Abstracts of the Technical Press

exp resse in the

drawrngs S ow the Ia -out of nde engi
errcan ur car teamer AI er}
r&enmero s\ escrewvissesp

Ld gXM reg-cyl om uni

a
r]fjoréld tors, wi
moaderate inc
OW engines atert
ax en mee B
abulate

re unis o

i
(in

a

iy
S
er% teype wrth single- acatf]nsaﬁ P ﬁ_ |st0Rs on a comm
ersteama cgtrrggtron %Jacrace Ao Fr}l\elrhr %etwe
n ?Yh rYe}meerates 0 trrr]e riﬁoqrv

rizontal’ piston valve pr ere

b

ave
SErvIC

@—Feeds,

o Filter Tk.

Mein Circ. , Hi Sr}/
Pump Motor ~ Mai

-* E,*p°nt°rn

rTET
FW.Pmp~
Manifold
Condos
Manifold
Bilge Pump
Fire &Gen
Serv. Pump

PLAN BELOW MAIN DECK

oil. The citcul
condensqr circu

aWamW
ot M
i

e cent R
sperﬁi

{\rﬁval Architects is responsible for the statements made or the opinions
ollowing abstracts.

atrn Water for the 0|I co ler is tap ed fram t e main
ali |sc a arate ec an caI ubrrca
|ce t e 0| en st rrng
or C |n r coa
or ers ar r,_:st& er srster
auxr | rres ar rven ec r'c
re uts o te sea rras of en ical vessels 0 |s
with Ajax engines show ta rn n ary ever cse
wer was afta ne or exc eded w lé a ut
Wgs corprrees |aB g o0ve HL erneqd ure at the erei
\%hf)e the or‘er pres%ure was more Eman

i}

rp.m.,

Port Feed
Pump Afr )
Turbine Blowe'S-r Boilers
ienser Superheaters

Aux. Circ Pump

kP

PLAN OF ENGINE & BOILER ROOM

Arhrer%tage re(r}%atrrb%randaenalgles”?/neermlovsee Oaﬁ%rvg botht %P]lbérg a\lloow8e1r6tr3 qy thle9 4gesrﬂne Vfﬂ e.—"The Marine Engineer”,
ent of cﬁarn(; d’“]f F c? ea(rj 1S roereq1

it ﬁ? dr‘”eaé‘n Ing i'evelr()m?esﬁ §§ jn mmﬁ;r{)grrm e eaFIrecsatt'ﬁrnet fz d°of qu%crﬁéatgnﬁ]tea{Trn&ersmes means of

re wr eam at a ressure $ Jnl?rarrrcatron trﬁrllow ecnu |Segn Bre bnner OHsearrTne er?g are sti ﬂivmroutr(r) te

gube [ sgﬁ]ela ISberrrrr%n ‘ ea?urre Oorf esl n ﬁ daoﬁtr mechanrca 8 rrca(sors J rrcatron h¥[rjr -

%rnﬁmrd nnnmwmaertnwnw“wnuwun. %?aﬁ
. umBs ar W undr e [owe rengin I'P 0|I IS orced throu ? IVer F % n| Pon

I%I Fpe ex ernael( u%rrc tn}gthﬁbrarn r}ktho WN a Hressu[e anqrfequﬁ %f %elr t8 ry\slgt%ﬁonetvsag ricato Io ef ererwsrt aFc

i {acerti lz)afovel ne Pumﬁs vr?heroe (r)t IS accesesrgfe |%rolrn ([rnrav%n Irne%%sss Erlrhu%es arg |\fustrat J In ?n:gj%ns §N5eaamnd rrt)rr]ré

ing eanoyI dérlop In tr(r)emﬁreasrseurlen%ofrr%ﬁerafu rr'cnatrtng water then passpe down the prpge)( 5 Under the ol trre [ubricator,



Machinery Arrangement of the “Queen Elisabeth’

b B R B |

to t e srght feed glass thence |nto t
----------- steam ah {h
2 i b
and tor 10

ul
over thg ply Is
(fec(tpof thﬂ:Ht [fo?

u rrcator |
uantity or .e
aries wr Its vis-
cosrty hgp . therefore
eflature affects th
ate and quantity o
. Moreover
SUEh. lubricators. ca
not be accusately a
ustpp {0 Teed “ver
anptres an

poy ePS(p%e pp dpgsé%{es
tee " 1hey afsfpgn“eeag
starteg wrth) the ep-
pme s omission 10
top them means a

Fig. 10—Hydrostatic lubricator.

13500-
Frg 15—Mechanical Iubrrcator
sty g el lies
Bilide Wire. '( Sfiin rigger.
—Pump plunger. rame
B Lo el Ehanicel ufricetor |
ﬂ ﬁa%?e and ac urate on?roﬁea Machinery
berfsmapean ol el g o
this with erfiect relia ”rX P f auto
caII wrth the en ne and aHX ber 0 eesmp)é %contame
. own ee.nr v IO, T ST SOuEey e, e e O
SHgPKN e arafje cg rtrﬁens can% dﬂe‘%m he sgme unit so
o e(q rp p@_(g dsppov es for two
rad cy n er . pr

an ' the

beatin Jangerous prac-

equire
be c §m The orie ¢
cyelm er or? in the 3/ther of[hrs Fatter IS @ somewha

, Brovn  Bover

- pressire of

: ers install
t

ith the cprrect rade
ec anical lub rrrp tors
rye—ro ah/ tatchet

mec a |ca brrcator wrt
lameter p lacement area

tice, . as am stake in fdllr ethhe com artm nts
op) in eac roduc |sastrou p H
can almost any p

ma
p:desrl%ne fyo
p]p mo ern t
feren pIun er two p(
umpe er stroke is the re(pce hetween

shows

ual to the volu

these two cposs sectron eas eqrrvsaver small qisplac pnt

nilst |aI Iun lamete ap % roke
avm p p

se 0

a Suns
echanic €60dS
j F% ern S mc Udg

C&tOI’S 0
tte 0 t e en e
ik 145 . 3% i
machmeré

%mapy
ngmeer Vo 0 166

elo eam Generators for Sh
The accom anpmetdera ram sh Ws gg 6
ace of a sm pp
tur mes sU
1b/m2 totaI tem ert sinery com 0 Vel

whrch |s under 4 ft T(h xr ar mac mer 1S e?ec

nven ) B i em mepp lFﬁu elp)frcrpncgenfe r : rSlJOITerS

|ca
EIESSE/E oeractznohe" h(ellegrellefe Ceh)t gpet(ppsr I 3 Ponsp P staped
orPer has anapptputp 1 % ons of stepm per hour. h
culat pp water at the 0 %a S ecprc uel consu ptrop of the
msta(! 101 IS gl 5 Eof.

iven as about ers
05ed mac me(r1 cribed In tﬁ ?an Eeg 19415|su
% 3] conjains a
wit

out of tfe
%p} setho two-casin

OwlfE bSt%\%rrg \ilelox

over| fnse|? ratron : engtny artic
the suitabili g;erfox boilers or marmegaryplrcatrons unde

1 Cprat/:r\gbursth"p;h;'cpZac' Igp]r and QFF e "Ghesa).

) Stern turbme H

3. rlejrﬁarratea[erand circulat- rfi PP))
I % p @pduc on ari

. Pre rus ear

. pr o w [

) uaerlt”ﬁpmso reheater

Tand e P

8. Feed pumps.

0. 120-bhp. S

rFatmp -water inlet,
me e pump
edellrebrrcatron oil

H
OO~ o
OO M

'UO$O:"’§

czm: S

lay-out for turbine ship with Velox boilers.
present dasy condrtrons The Marine Engineer”, Vol. 68, No. 816, July,

Machinery Arrapngement of the “
!h ugh Sha has been in” commission ce "1, it |s 03¥n%) e

rec{ntp jplabq ne\pgpapplrn apppre\s{pntatrveg haveﬂeen p§rheutt
@EI 73 topﬁ grpés th emor S p{%gt |0nnesr rosse vguejl |s[a ce%mpanron
ﬁooﬁes a numbér o %ty ications ap](s rmpr?ove ents WEIC afpﬁpt the
general appearance of the newer ship. ueen Elizabeth™ has

Queen, Eliza



Improved Design of Superheater,

ueen Mary”, but
essu e han
phc}]ssr e to re uce

e hoilers mstead f24 asin th

h grea er srz Oﬁ]rate at a
vesse aqs made |t
om three n uee

| e

g o? th nhf /

! |zalheth the Iatter ves eI s som 20t oan;er
comp anro C‘i enc

o &
e | on I the eliminat
0 tt\ large v il ator% onmh % the newey vesse
¥e t t|n trun emg arrJtoq |n o sit s 2t The Rases of ihe

] ere |s asodap] aadttional fown, & the sun dec
wn lsoh]r?egt agcp(r)r(r)rlnno atr e en meeerrn nt&hh

P{h IS affected h){ RE Pa
ofel 0 2

OCCU

e en
e mac nery a the two s of that
ere are no C n rrca OI ers for the ervices 1n t ueen

il i taaeppanpppnrprsa i

en he EGCII'IC ’\Poenﬁr%t(lli rooms ){) oller 100 Wlt
OUI' 0jlers an 0ller room Wlt two Dailers, an se sna y, t

orward and after.engine rooms, each contain
gﬁ e,fd tgalsaérrtreg sttéthnh"hr t%@unes per gear-whe eq f orf}ers are

tons of aere f urnmg
|pment (&) rrses Seven hurners per hoiler {F]d in line horrz?

tnrr ata'ajaaaaartapggfr il 5t SR akegpet

|re athwarts 8 A nove ture Hteelqunlment t
rooms IS a Fh meter to Su gment F usua mated smo ebﬂ
wingows. s mstlrument rhn %cates electrica h/ t ensit
oke in the funngl ‘Into whi secr ic Doiler 15 dis argrng
earran emenh the turtanss |th nsn gine rooms undsuzl
m t a t 0 turbines, te] ds ociteg on one
the” gear-case, whilst the eco |.P. hCh . are an
her oreover, parr 0 me? are forward n
|s olgw%r e me roomné‘ereasearst Whrtce grhern(? nedn grslt\r”ce versae
aII d |nt Wrn s an amr sarlplse in t(p two narﬂnet reo%mare -4C cth
Ptu hhh an éeve dS on dition ana power
(elve rnooreri %%Oa on eth]eremarcremeryl thaSI:)/ ?Pnes
55 ﬁwh)call rrven ower a vo ts C. bein sup ?quh at‘our
dﬁ ulhﬁ er or set each with its, own auxiliaries and
th)e peresser trme th ueen E?zahethlp ¥ arate hogns grtthh%rhtstranas‘t
p er_sultes. of passenger Fhs (0 ch contain accom
(iatron or s offrcers in two-tler, ste [n nn -mattressed
e t it & couple,of mals acvaalhs a}astn”“ ‘ %Bm o ptn”tnet}t
?truc Hral fllteratrons er enece rteconverso 0 ne VeSS
noLma (pass er Service, bu |s no anticip t woﬁ1
gg chint T S R T
th- June, 1945,p
New Cuna hite Star.Lin
S Lme stL[ me§t Igcently |s§rqed Olbbe|8|é Ipf ttrt]eogrpna dth\a\hhtte
aret srn ftot build™ five tneg shrst tpta
Z’ é%ng wo b ecsae%roeses 0 ecogrtpec
pafstﬁ V%rgg nd car nhr S farrgua; ab%u 25Y(htd éres ecet%/e BCY
ssenger v ar to the auretalng é% ﬁ r0ss tos hut
Egght 6§ nx3 1c0arngo |§§r§ derlr apacit ?91%08 fons ap d
agatptt I G &
sits in Ste

o matl p silica deposits. in steam turhines is drscuase
n artrcenp ished "In"a recen issue of Compusflon, in Juhic
lege. 10,8

in
sil
l@ r&nc% IS pa er on this S

a meetrnp ?he Ahmerbcan (S%Lityéno
n neers t st essuref petoa ut lia2

echanrca a E

e eosrs on tur ine %de are so 8 in ateh whete

g er seam ress res are used ﬁ S a tr] Q or tJe ades In
sta ?co ecoate ith. Insoluble deposits. Eat%rlp

ts confu at silica leaves the boiler as vaporised silici

acl
(? the true va OH HI'ESSUTG O am IGSSOT%SIECIC acl at
ressure 0 IVE, sieam, an unt

{

{es

%ﬁg conitions are spchhha he amount mh
the t.15.n0

cer expansion has occurred th silicic acrd IS deposrteg

t correspondin
temg erature 3
ertain amount 0

R B e
B elfe au ae data frl'OlTl ower-

etween the silica nt nt of t

0 Helirmine the re the chan 8 ocpp]rrm m e Siic Hn

her an steam : also,.

aeslgne

heomamcret fteae dissrtreoX angronlcarotca es plac esehéest§ eS s?erca C d
tent %‘t thﬁ%) Llerpwater [ ? pap R of the boﬂer
Bs aobnoué L0, but tha C nPOSLhS occur If the srlrcg ”het e steaqm
sﬁ?a FB he steam must{u IP tverly Iow erthep tﬁﬁp}eepm he s*hca
in the noiler Wa er ver ow emov g ro t] ?am efore
uper ealtrhn t, scrubh %ura team wr wajer qu in
p latter course of rs the. a va %pe th at e tramed

water. is 3 l(rng olu inso uhéEe

ngineer”, 0. 469,

jtpy 155 s%fregtg\yv%r anH

Improvements in atertube Boi

A" new Bn |s patent |ss e 1 toﬂsorr Harold Yar ow, Bt covep

an_invention 5" claimed a means of controlin
tempe{ature o the s(tieam in watertu & noley urespe&tr
rate 0f generation an tI nly & srp]%e superh ea? erping.
the accompanying sectional diagtam, the gases pass from the

% 0. on side of a steam drum t(??e a bank of

neratrn tubes (c 2
ervr

h eatb %dr {10 gtasb 8 ne us mann
hrou a secog e eratm gi e single sup%r-

saetg Ihr%lvte umngcgnapiter Eﬁerr e an conovvelgr ait ih%
E fr the OW?{ part |sfr§ra]e%v %hHEgscst

f
sup EI' eater ﬂ?
§t ‘;taes Tfe e g AN

|a|n ro a secon
ired, so t nto heat gnerate
|ons h a¥ eborF

te

%ﬁrou&lq}l

‘—3.97’

erent co e arran e a h E ?

p erate ra |ve ca ﬁ?am IS af |a

ull tem rature w eg on P?ﬁ st the secon
ur nac |s | ten |re | er |s €ing. 0 pated af re
duce n t e amount 0 enerate m t urn&c

re uc and t e tem erature | t tam fen

) divide esu erh Into . Its two arts, an \p % Ir
this er | onﬂ th p ater so as 10 rey ﬁ

tive areas of e part hh d he ower ed%e of the harfle re-

mar Ing_In cont ctwt e ate fum. o economiser

(p mounte re urred here e orler IS re-

at tl es to % rae at ﬁ lower steam te erature] that

provr wrt the arran ement the Yarrow

sstem o inter tage esupesredeatrrlr In.th su er eater rum Xmeans

a.wat er Spl’&}i} dnf gu venr n. COVG{IEOW OI b \gﬁl?nlh

rm se Wi arro singJe-
A]F W ener n Hu eh ‘hh% gasdl 0 baanrmr\sV r%lvrer %hed
es w |c as on either side e sea are_damper
ont e to vary the praportions srn tro eeva orative or
eatm sre e Seco then s ves a
DL e reraauatae
th July, 194

Improved Design of Superheater

OVers an”rlrhh [r)taatr?tn ttﬁ/recef)ntt uerh dﬁe runi t:rwhrprhl S il ustragedB is
teaccompar§ sectiona ram.

and innertu connected (t]o the vrha?grnss tgcg o?n huh oller.



Improper Boiler Cleaning.

v alv e controIIrn the ro of water lone separators to remove excess water from the saturated stea
th r u t e | ner o eate Ivered Dy the evaporative sectjon. am e nrt can ere ace
et manual erm y a new tactory-nage assem wr ina SSaly.
rn the su er ections can he ut In or out of service ver so t at t
ar s etwee e tu a an nrts rr\tN opeélraaroCO rate an %rvenant maelntS a)rr%1 re acsa ol ermrtoaveer
sa urate stgassagnlet lea se Sea‘" ea er prd eat\f\rlr tom '] d almo ?nstantan ou pﬁut own itho
throug hr access t rs s errous oss e |atest -capacity _Industri
tarnd An out et om. t rss type ca he put rnt rv ce rn nute rom co
urh I hea from |ch red hs ers r c use or. peak-loa
RIS P Bl et e
P B uhe st avr umVof [59 July | g é& J

outer the f r
nace gases a rature 0 t

Fund

bo lne a%The outer surae o e o on rFCg
en und rsoo

CU aron esr ns In
6 seam

21 i

ating 1S, not
glosed and

ebetween he outert be

esrre

thie wa}er orcey cr

bt

vavE c IS ti)
nner

Intermediate tu

hrhrns whrch ae in contact wrt

s nreubnt LR R e

VIsIO ust us JJrevent:ovgrhea g
Weent ? ESM g? \} r(tJer tu%e | %rovﬁho; It 8 gansr%r
rings (m 3 Ineerin o 160, No. 4 uly, 194
Cellular Fact ry built Boil e s
An artr ein Powe rrb s how forced-c

esectr na ewere |rs ev oped b thedB
mer vr to meet wid e

! i i AR I
lfyhe ess ntraletgature 15 t egasse%t% rt’umtéa rérlu('ht
the d esrre ca acrt a Ohr

stand ar SGCIIOHS In the dppsr%%rrate fr 0 ment I’O dhced
s i Lt S
P to IUI' Ine angyen mg% ers OI' &W]r
0l
esler s

Lo x

rrculaéron hoilers oI
sler Corparation, 0
ire ents In out ﬁis

IVAPORATOft

gement 00 tarn
bollers Wlt an

6';1 TESSUI'GS up to
hﬁt A

or testrn% Vg ves, TITHNgS, pip e |ne efc. |cat|ons d e no Combustion
%88{ (}R S| eratron I clud |n ustr ers g Ctl ns .o Chamber
b./nr. capacrty |g OWS a ectrona bOI avrng
- Evap
ing i .
Fig. L.

lecte rovige clorrect resistanc
ositive circu atAOH IS
owncomer etween t

ﬁéﬁi& m%rn 0efg ste m eneratr

5 OIFGI' UJrum

u IIS ca
CI):WCU ation pein

Vhoeu derbe notegamaqe eeraclrr U

ressu e re urr erc me
gdqté erma(]h {]avar k
cees4 ]h |rcu es Waer
our times the rate o steam

r{eﬁo ICes erm tst

s desired: for exam g nig

abs I’etllc(l)l}‘]na%eawa”] H’tbes exg n ed n
?P ont I’O? 8 OI’C€8 CIJ’CU|I

€00 ées rr
Be]rate ower ﬂrcu fion ratrB
ller orerer aller tube f ({‘
n when.re ance asto eP on t
come riction and maintain circufation.

bike HEnen VRIS o

Improper Boiler Cleaning

Fig. 3.

eFarfttela/ frred forced- crrcuI ion § cgons ach ¢ nsrsltrngr of a c%lrn
bty il L et )
hater an§ “)t?te reqursrte autRmatg % q ?) vg
orced-draught fan serve eeg
rrangement is to use separately-fire

ontrols
tire assembly.
superheate

ms.vtir—*o_m

ate%
sectrons wit

mentals of . Controlled Forced Crrfcul tio

n contact wit
em
et har hﬁhaenuut@ i getu' e wetrg'en e

bl it ol
ageabor rgrn hrch the crrcu |on IS contro(i?ed

M gene |rgruet th?ge dnrggan essential, ange
obtained pregardl $S 09 he 0
%es are Ve
esLﬂ?rsceu(r)n ite Indepen ent
essurre rP dseﬁelio S rar%F

??rlidgu

eneratron at
e clrcufation ratio In Ingdivl
er CII’C

ﬁ on. makes It
an n

etuhar
(PP

A an alternative to the mechanical de- -scaling of boilers, various

Bustro[t points . out that
clrcu Ftron hoilers have

ures ave noat

pilers are not to Be confuse Wit
which Wa er IS not re crrc ate

rums.

8 for the desrre drs ributio

%)f/ megpns of orifices at the inlets to, the furpace- aII circuits alg
ow a se o
) ptlhe rna\et to seam

the

e i ?qt
1Z0Nn g’

redrrr.fts ol e

ocated a%o
i

rom t ee
B?

e
al cr#cur Po g
ation ratio Is regurre
varrable rates heat
crrcurs In. confac WI
passible
tura(J crrcu\atron
e circulation
aone to over
se 0f smaller {u
%ges— ‘Bol er



uronoftes

rncrease in t mperature h
of the" progess % #
she ht m in tﬁ t

t
meoterne fralisjn has ena
ecor E\/ , %)?VF No. 1, th July, 1945, p &urmrer?orls dISCortlf/en 0
arrron l oasecondar zone
& tr at Ht rem

IppIng

(%ans whne
ater ca
an S Ieq Ees an Immegi

ocates th

me altrectr ler “where no a erna
e a vanta § claim

up unde

arra gemens would
wrth ha of avaria

rpprng Recor

IGS centrr Ug

ISCS are 1l
lagrams . indl

UI’I 1eS are remov
artr es rom a 1esser

e o(her part an

non rr OFOUS C

han in"th 8 t gro ess

10 the engine ) w ere eco es c?ntamrnate an rs e]r z20n urif rca on,.
ret rned 10, the reservair (R) for repurr ication. g c

ro ss, It is assumed thaf.t ere ra maxrmum ermrﬁsr e quantit

f ne rm urrtres arrg?untr 0. o

r ste' the quantrty unremova f2 in the former wil gradu-  Upper and

Sharpies Oil Purifying Processes.

for s of chemical squ rons 7re avarlable hrc whre theyQ?a]:e alg/grngreaeuntrlr

d[edwa qurte t’i: are s?rﬁr

0senin sso Vi oiler s
Ssoe eercrse rn their_ use prcen ote d
e erchant Marine Council 0. oas uar ains (=20 per cent,
o are en rnvest Igafion carrie o ‘With ‘a”view t ince er cent..af teor rs
use of the eterjoration 0 certarn rn ernal  a
u e en s showed a. severe congdition of acid  tota Iow rs per cent o
cause ~some agent introduced from an out- exact perce ta
at exa ination of the .material remove fro fage IS reache
s owe t the carrosian was duet ical  Tingr impurities rn
arts, an urh r investigatio vea at a ess accor rn
e e or the Iny erna eanin h has
o ea lution In |cate the re to 0 t ow
t was tat eap catr 0 t conrca str {l;
ad not been C re he cleanin removal o
ets and so on rca et o s has, It Is stated, the r artitign
a5, SafIs ac rocedure, but stch met os one tricte
eof I rtors o eImrnaet ossible reactro ujd" passed fo the up
se o d the meta) o tesurce ttecrcumeren
056 er efectrvenes? urrng use large rou thr tth the spac

b
ﬁié:r] thea e>‘It Wi fﬁr]osh wa er 0 }a@g 8958h m ur%Jt discha

iler . 1l
oabectrons tQ ternatrn current on boarg shi uoro r |e
Ing a Variable-speed drive ur]rt the or rP ass
rsagres In pargicular, to, t [ngorso i r

tertub 01ers are rnstﬁ Ince the
acity of suc rs means t a ange tn

ate c ange In the volume ot air
e a thot of an artrc which di usses thrs
house éourna a wel Irown irm of. electrica
use of ma neHc sr\%cou r gs for or er-

otors ot the si rre e
(ting current rthe co\}) Ings oufg be su(é Ied. l%t

B UL iy
OIopbe em Pr% %r dsrrvcrg tize Yagns srntoaeetgeu rr)TtoF]s
commutators wouIrP% E1 lrnae yan qu ef

15 3lso cIarmegleth&te ”i enquroctrienc Woggqr:;%(l):rg:?]rtg Shar%\ileshcgtltstcrlfya
B il

g Processes.
R i e

ome berln

g ubufar eements ee bouﬂs
trated ”h eaccomgan in ra rams e
the £sse ecla

n whic

catrn (i OD
t 'S%rr%a e S
8 agc% erallo ‘ﬂ]IS 1

sd'r'rt"tttenewfeur% e Sy
rt (trmep ne smal %e J}eaﬁ? achrgnrt/

ce t0 4 more projonged ce ¥
er (ﬂ)acrn in the firs portion 0 e TO or
ES e

m%nf e removed wrt 51
des e the second part o
ermre by . th l%re lous removal ﬁoarser
edia r owin rocess
th di t

rom d E? an Sugﬁ%ﬁgd t0 Hartraf

entrn‘u gation
a action rn a z ne g

n.explainin |ver|eqrf t(hfou

ncrease I ono

rnterva rnvo Ve he asa t#
rrs se ﬁg@ber cent, thr ou% [
t cc rs

at horou in rmpurrtr IS drsc rou

arge

condrtro
accumtu ates

r@ﬁf ﬁ

hen thi

20 per cent After
er.cent, and th rs 0i

urities are r en a(% ex racte
£ the ast tream nt
re Is no pro re Sive rncre e in t

germ’ﬂOI’tI];B

rs ass d tastt
rd aft t
entre o

ro ortron 0

%IEH IIIISCS QIS

Qneoi e(ntra ! ﬁt thn i rtor the Irqrﬂa rnto zone
1ler sh ou

rn o two s reams b

¢ be\kltfarator U

ortion, is assed

One stream, c rrsrn
g ece t0 treat ent at

p [
re;rnnat i g e%?rprnew.]ue

erd rm%urrtr
?F hd ruonn%ertﬂgesower rO

OWEr ZONes ombrned or re use ast

1

HO?

ot

g %n gn exhensr(onar
wer nd \trrlrjere(t eVYt ?1

er
r m t e rotor

pé’

in’ thie
engthrer
%rmore

serv ir
eore erng su Jecte 0 puri fitation.

zone of
capacit

i

IS USG

ed %or the
wer Z0ne 1
minor
t e u er z%neZ
ed state
om the

lagram-

£con

efor

i

n is



New Polar Diesel Engine.

QWI Slf\fmhgo%fﬁ %92 oces ndrcates— ‘The Motor Ship", Vol. hse%%en the threa S flnd Ahe ﬁumBehQusrng 50 that worhar}S onta]ct

alr o neeato the eétrn 8 trmrnart %c%rnrxrng he r st&?fr

The rst Marine Cas Tu ¥ %H are n er suct n, not pressure.. S tﬁe SCIew d
A R e s m}g fsrwe“tuahsr e el e
ers, LE?IOH tgs t @

]u rbine .ins aI trort screw towards the centra
ra smal vesse the

rc IS rnten avy, rs S ow orma wo condl trons(tJ rearrlsd nounsee?t oer r:)suC il 8£rrtjant|nn et
ea ompanying_diagram, eou ut 1S te to D about ore amrnatron nd mainten; nce t wor oavac
e weighto t turbine struct re 1S 2 to 31b./h.p., whilst t |n f mercury and Is ree rom er at a
va ve secra sr n, cont ro Lled Ive rs rtte to
TO SJACK P P Nousin rn ) %ra on, | tis relle va ve short-cl CJCUItS
Iurd by ssrn |

Wo 1vrscosrt n 8 Eﬂrrn%ce Sacdearg orl??hteoe uim OQe %Oﬁognvg 08
ghn t.a tota essure her P t thes

rrv na ﬁ thr %an Sr cIarr tra téogv%enu?!t?
nggeas”lt% rrPakers— he Ol gE]n ine Y ol XILW

Remgving Spacers from
uring a recent o eﬁtau arbr sel en |n it was found that
C%Lhtf the sp ac g unﬂer the ctron va(ives sho f have been
ﬁ” e%ey rt mt e cylin er s coXId not’ eextrac eﬁause thmy
rrL ¥ carho rrt mag esen rom eacco
panying sketch, the spacers could not be “punched” out from  the
Distance Piece
Cyfinder
Spacer
Dragram of the Elliott marrne gas turbrne installation.
é |I'.|E com rellsgor() nter&oo,_e turbrne ij ESSOT bUSIIOrr?g(e) grttalg Thiek
' lﬁ EP ne 1, sartrng mator; coupri1
Bf th(e erator is from to. |*b./ft.3 To t ese wer hts _must Thin Washer
de sl e of the c usrtron cha erg ercoR |p|n
etc,, .and ayxi rarres m B . to
ye\ghta e Insta Iatron rs ke to exclu rve ft
1] ace re urre rs estimated at p%r orse
gower uel ¢ fio s ould, not exceed h
nd boiler or can e use he marne ance ost
gre ter than those of co arabI seam ans n rs rnstance te
ombustion turbme is tq pe use onjunction wrt eectrrc frans-
mrssr n 50 at no s cra provrsron or reversn sern 0p era
tro ﬁ ui ossrbe th%t an a usta rtch
eerwra eemoe enale M una Suros Awa
aximum e |enc ndrtrons— e Motor S Ip", V e >
XXVI, No.'3 y boétom Recral tool for Itherr re oval Was accordrr]gly desi neﬂ
made Jr %urtable holt, thtr]ea (1 e r1ts entire g]t
t rough two th 1S S arger rn di eer

0il Eyel Transfer Pu as passe In Was
2 Stol etaq?hhtt'?resﬁctﬁ%a' dlgragvcren é sh\zew ({t]h fg mrcrt:ggnfu BelsBacers fo be gxtracte(} 0 thi wasﬂersy Pq nuts a 3 a sronﬁ
c ofile

5 sec or_(list a?e |ece he too Was assem bled as s own it
;ar?err? Pn%errb an qef%aﬁ% scre so fs Wit

ct.0 trﬁ tenrn the I?]Wer nut |s to f tten the two,
Wrt nn Was ers causrng em g tnn r or% acr
ween t alves” from which the vertc e |s

ere 1S no contact between the threads o ema t_{r Tews, nor u e(rmrguterl)rr]r thnecrg?ron Stclj S%cp rswrthmra r r ES”
PP o o 2%3 15th June,

"It Qr'arre orted”that the impraved des
&fEPreget en’grne veﬁogetp %)6 the%ta %tegg
a;atwastrrﬁs gl W't”r i
cy r%er §an (o @r#‘buous S rvfe

en Ine% IS \it}) ntrf al V%nt
lUGY L?m S0 r&tlasv\ﬂrese Special design
€se seven

. - Shaft- t(ngers nd r}o revvqmeshvrtewg I\rl\rltI ers, are
Driving shaft. 2. Driven shaft g |%“ reabresarrngspacri( Ball Ibearrngs 5. Pump housing, a B¥ ﬁ the present “% ﬁ ?



The Motor Tanker “Bela”. 13

iwedgrgg-cjw edl&l gle- scéfw ships.—"The Motor Ship", Vol. XXVI, o\rﬁpatzei&t;é%hﬁlhrfotprhgrllsetctré%gf]arsllﬁg% ? { g lﬁrelcat![;’f eolrl
New Two.stroke Fngln electrical vudn the exce |o|n d/ (ﬂqe two re n era m co -
s en t%%ofdsla] gstr ke enr[utltse ak%mﬂ %s thse”del(yvca Irnndgpolt%r §ressor or the msu aﬁ car o s, which re tr| enhéjv ﬂ:r
inte de ? P% t aro u?sron or as an auxﬁrag pgr e in sma” dhsng %nzogcam 1|oee A%n m v\o a,gesvue e?ge " to eab%vI Sha;l a
cra oasters t'Is Claimed dtoo perate Wd little vi rauon a? i845 m?g he Motor S tﬁ ol VI, No. 306, July,

East Indres Motor Coasters Building in U.S. Yard for Netherlands

co[n rp!ess ourstfgu eer%n 'Q[}ee 8? comEﬂStIPn air |s SrorvﬁgedeeTﬁ
Fl ston

% nor Oreu an S eed; ? %f s neW %neg? ? conspym t|0 | overnm n
% 6”? h/t])rh rp n auxI0 r un|t tor s{nall craft E qred dE and Machme Works Inc., FtlanR regon,
estsgr n\}vaI ers, c 8Egnses o t gd | en |ca ft

en mes an a|r re bu otor sm vessels g
h t t
e arr com resse ands over en e s S Wi n oa
ressure f in, ntrrfu pump a ca acity a moulded Dreadt a mou

3 over s ere so a\? xgv ?\i go carr g capacrt s

ve fro pu ey— otor S 0. tons e lade t T e, sm
u 3 _____ nve}g btv gr prise |es ev rP
A Thchrnycroft Srlencer Zh M. an ﬁl\gn% a S q— | nOtS ]I

Ph aceme |s t
an in se tronal dra ho s the _construction of mac mer IS Insta e auxr machmer eac
roe der rtlp aus \iv t'org ude twy 3)/

n encer for oafs, \essel. 1S _.to “Inc two- str enn
aented% tNallhomycrot go mp e\?lrce ev ”t? Dresel endmﬁ nvm ngenerators an

claimed 1 jve € ent Bfackstone Di seI ing_driyin
e b el st e uﬁ”dee foleing e
o foo '”?t%e”&”e n Wil CaITE 8 Grelr of Lo a2 Vﬁa[:ﬁ' il Cre"”bs'uxtsfl jg
teevnersko il arcme'gecoﬁ D PagEnders 1) & AR T AP, G058 AhAut 0

eve

ass mto the
feiIsn r | Connecting Rod Big-end
rgsgurse o8 neC %tsearEtJ g In a f’etter t_the Edrgor from Mr. F. J. Mayar, superrgtendent
eatur t IS s r |s enqmeeh the Tha tea Tug & Lighterage Co.,. Lt
ar&t va Ve, stated that the wrrter has ma e it a practice 10 % g s cra atAent|on
st ases are co {0 ever?/ congectm rod as well a ﬁ he holts ems Hg
5 i

i el am,rea.n e 4 Sl et e el iy

g twood cotv ted ru sur ahce] C %cke and scr thﬁmtrh Ihis g |t tr e0 asn arse quare . pv
ng[ beese arBfi etloarshotod'r ecked nd trued hg olts an nu?s havm Plrea en c
ases e slightest inaccuracy In t e S uarenes t [
unn| g, ! e b | orce t e n mtroduces srar pas| resu t mt edeveo ment
ut ofthe mouth of the ex- w at the roo e t re just t e nut
fﬁérsé p's%%t onntpn aa créﬁ 0|NWh % Ju ac& r% usua g{ occurs as an er ,
ari)e part_of the exnaust

a

QS
—

%ngerngat

it ql Sp e hhmr ker “Bela® is orie.of a series f single-screw m rta ers
the seat and thro(tjrgnethe lowe sectlon oP the exhaus § 8ur| he War Pherarcketleld

H) of moderate érzte burlt m this countr p@

Eermma e§N ctor nozzle a stre mllri ? at the were desi e or ranid co sttru on t g|tu |Ral

en he engine stops the aII imme |ate¥ rises from the  syste two néltudma arran

cu ?h]d seats |t fin't mouth 0 exhaus w |c |t sea ts 0 tan S are aﬂ t roxrm t e (i ere |s no
revens ereurn o1 any Wa er or sneer |n v ttemam at/n s]apg # a”, \rvrt Ister
Lok 1t epte i b e Bl on g 5 i 5

?h f asnd It eat— h otor Boat”, Vol. I RI% gﬁj #E §

bft. gpr
arau 22

i aqmoumd Dreag ? %e”e?d%“?d et ﬂ?j

W. Ca ac|t

main car 0. 0‘?] OSSanr seer rl)se in i%snornsl aft. B
ertef W‘:ffu o} tqr ?n %r'eftbea 0 “motor vessel “Brishane Sfar”  main pimp.1 uPerP 95] d§¥ ik ahd
recent com Iete 0 mile st 0 er ars | | u tan S ar ocat orwar and a t of t e cargo oil tan s
wm S tew | o ross t ns urt o acrt IS a out 4 tons. c m chinery: compnsmg

an |seu| pe ses c sa n anc Iass warpm winc an e Winches, 15 steam-
stroke |ese ines_ sup r0S., mter hur nven as |s teerin ear he car o o| u s and ram
naines ave mder |ame r o m iston stro e o te orizontal p X sea oper 0
m ormal rate oytput of QO n are e ur wif se ea m ors ut no
Xcept for an norce sty ur mqnihs dura 10 at ata e car o n at vrsron IS m
ervrcoe vréanrcecop a“ronnS he urrI era[se 2l as e?/tr/] ||c Cerr]rEIenugH UItre rd Q t Irt o I? : t SCV B f(% unrt
has never heen 8 tb mac Inery rou rmcr sagtd{a e pres emc e owe %edﬁ (H F dlna os an
ments consrs 0 one co ete set’o c [ der m fs, a 0-to st urd are se en gre are Ind nc
e d et e'rn L i e it
e at an a era eps rd oafr b nots a I cement |s eat eg Engmee cg)s( aqus rases f romertlse 0' me erh porer
nes developing 13, 9 at  aceo mo F) o officer men— er bein ert e
rpm the ve uel . consumption for aII VUFPOSeS am| ater at |s xce trona room
w 41 tons or. 0-28 whilst t ota |I X en |ture grsonne neers a man
ic tm o|I xrhar ws e ean man nm grea er servr of
rmg r vo a é wrt he mam e m eve o n
ment 8 1 %3 i a me raug d 15 n t /th fue [ consu uon un tese ons IS a
e average ar uel consu tron or all purposes was 37 tons e oor | 0. u
ac iner ev e . speed was nos JUS over on per urs ora pur o



14 Training Marine Engineers at Kings Point U.S. Merchant Marine Academy.

cleaging EJEB'O'Arm% Jr ns ortatro Cor s A% 1 orteg to have E'ér%“r tedlhﬁoe e?rfe trpveat}empae I{rler(rjrtojﬁtheEch%ebagllale{vyvhere%tt}e aITrhrg
develoop r‘% 0 rooresscaclo lsesar(r) tuﬂ th rnskesuracgg Peerat\r/\onercountr)nnuet eurrltnrC mrneaelrrter rarseeen rawn. 1ro tesuctro
water, an en eIectrg Pfatrng the m gnesrum content ut o? th? P eousp ﬁ E the aux|liar va Ve I-L S0 tsnabno aEurther CIre SIa\”r
water on totesteet surface beneath t& ust layer. Iir 3 ? Wwate 21” ep cet roé I} chamber ngineering” Vo
@megé%mpgrzte etro arrgvrr\tl\? tan r”v]v rch1 s ur ent IOn]ese ga for 4 uly, 1945 p.
Célur(y)ea%rwaorn th e ritish r&(im”a medund aces i eIFtelcomraCtor E.R. \Klthmpleﬂteent; of érﬁe Errrztgﬁcejtﬁ/yhrte Star LrnerfroQue n E ﬁtaiﬁeth
would therefare requrre% weeks to( aomdpg o% IIltrne berth f(” Messrs. Jo%n B[ownsR/ar at dﬁ%a m 140 rn
Army aut orrJres rgrere thereu onpa e J) § utrIrsrng the ake room for the launchi s |gp Duke os
new y\ﬂro ess secrre%rt/ya Iovne f errcan cce In rem vrn% % L 586 was take to sea and run u to Fr nor a ervrce spee

E"‘E.,—<8

ayer rust tan afl knots. As everythin we t well on that n no
a mrnrmum o t e, leaving the waI cean t. er trraIs were carrre out ore the vessel was e
savin ver man rs rn S a cea th e s e ners and e on ar en Vo e t
Use enew roces inated t zar 5 10 w men work rn hre ng r eer\o en wa uthr
n cose with [ea rm nate iron-oxide dust — w o oy re ur rng an remarne
are e expos d— rpbur rng an Ipping Record™, Vol. r re r eme . e was succee
2, 12th July, wanson, the Cr%resent n

'.E‘gcwi%
l\’:

fe Ineer o?t?cers IS ]I t e re rngq
SIS 0 reasers I men S, wr ) etc errn
een

gt rner% ueen rzabe rs state
fec condition euars san over a s, have

goﬁejtorhet X”r{r gest oveyrhal}/{ g grsnn tlasensv?rgr carrre
, lasting aho t tw mont s, Actually, t e marn n rnes ave not
een ene Service, te S r r stea
not ro a roxrmate 0 1ne ay

It tae amou 5. t0 gpouf
3%0 —"The Marine Engineer", oI 6

r?ﬁer whose deputy 1s
wlex at present a N rneer etota co -
“"8heaking”'at the June meeting of the Amerrc n, Socret
Refr@eratri En Ingers, M e st rn nrc neeyan
mem r]r]cret rttee o rca tron B
rese tevr dt % rese eve ot rnte ucrono
-frozen e most ex marine
[gneratrr\rho Jnstah atrpns obso scent aft e ten fenc
e fowards t requ Nt shipment 0 sma o cops anP
Derisha esdt suppy e Ship-fo- -f0- ip. mar etin feriods -shore
gtttg i er§trn ga'r?:? ﬁre " rereaan portts mcomenequrp§elersrvrét‘ COr?sS r)er ail pe %
Berrstrt g? 00 stu%s Fur ermTre tegco tpsora e C am Erstﬁl 0. 816 July, 1945p

~<==
COCD

<o
S
XCT

raduated In size so as to g

cargp according to Its port-of aC“aggrrgnaEfe csn rrae %rIFtlrcs)
sng fé %?Qtﬁ?tt" Sé‘ Ecor Sasteconserv?trvle%s Fsevrlate rog?abgf The tarnrn esta Ir ment atkKrn 0l n Island Sound
aﬁn %eratutgasltn}é?NIrl]?[%%C? mexr Hg r?ﬂe aCIsrﬁuqaetlncgoFHrou '&?AQ : ][Fr rosesecotrve oWrc rs ftgngr% Oe”tt:ha% eaatneServr

Sthat 0 centralise a ons @ pene er t e au hr
ippin dminsiragion.
contro ”Ia'ns ?]ro etnart“re;rrﬁeraﬁrng (fStgorErlr“?Qgso’\rlﬁ?rn??tﬂsm 0 %evera dteousan S o? gg&ta%]rs ngingef Ofb r/% raduate (Iltrom

centr 000 the aca since its es nt W Servin
Matr aracteristics. an Wlt an a £, reserve cagacr — atsed m WeY % mert/ or mﬁrcnnan marine. A% utahalft studentg

MoHern%r(trrgeratron Vol. X1VII, No. % July, 1945 —or cad as they. are terme —at aca ar%
destine eco e enfinee tirces oung men r ?Wr

mproved Des Centrifuga ears of age avn dugatior,  are e m entr
tra.trtrr%e e R S
8 ?_ PR (fl ) gcar¥ne to rovr g asl Jl i enr%e?nyas i Ipme,gerlt? COﬂdItIO ns, %)'/}05 ESﬁ[VG % “ann
Or ? our m ntr?s IRSUUC{IOH

otm of sefFrrmr ﬁ%e%rrgu%on retuPn vv/h ?re g ar(agenst the nree 0 engrr?ggrtn uphde[ 90 %)P iminar course (trft
0 he risk o ?]e re rlmlnH water being. JS shou? IW?D %f‘er WIC i §n WS eﬁr o)r(r aodv%I ced rTr}r?onr Satse V||nces alg ?Fra

J
err\ g to the accom any rna frctr%niaw Iﬂ ram (Ur%(t)is Zreltlgl\l\(léa ervrc Qleser‘P‘a dlr‘é' ns OSrgmleSSIgndl%er t

Trarnrng Marrne Engineers at Kings Point U.S. Merchant Marine

as an rrzonta] at carry aH h
n%l °er ectrgnerrs'ers co\nvnelgte toe e ershot ca?es st % orse Ewer
eng(neering cu rrcu n orn rncu S a Drief surve
ermetdlfttﬁa ting com P fS aratron Cl#t é)tb tE’g a%ema gs terrg é%]ramrcs é(r]n ec anics, . Tollowe rnten/srve

a
r
Vel n@

Ing-water cham er € Inner. en co rses In steam, Dies ectrical eng neerrn aval architecture,
rﬁconl_‘olle by avaIve G ca_[rreg;bgra ever whic H e ? l en |

N
t gt engineering’ . drawin nstruction,”l Iven In ?
L L B e e
e auxiliary vaqveq-l rsgopen fhen t?re ump s to be § \r/\rlr?rroductron (t:gselrrenc&tlrnrg ar(c)uvvselgr ma@%un g IPasctrucce OEaborator
Bersp S esEan lﬁﬁ ti amn rnsrtructror} on marrrlg enorners ana ﬂ g{n n i nsoF%rlven 0 it\ HX
water, %gﬂa fer %rom e re- Vrarlglr?reverr Earqing I? 3 feec M} crltn tains t 0 ol rreg
S rvorr r rawn rno the E H(p ﬁat sl p e Steam for runnrng e Instruc-
%hr TR e of L ”rt% e ““” 'V'°esrurbaer§n8t§roté° ¥varﬁ'r%tt%ot2(ta”
BPGT éﬂt % kISC are centrua ‘ urrfrer% \e%e %rnes arr comoressors and marrB
g Q ack Into tne  auxiliarres wh rc are un r sérvice gpe afjng cond rroH
an {0 Ee t}e trainees.  Numerous se tional eng nes an 8 are Lse ¥
\r/% vreICEj) n catug vac%um S em"é‘étr‘ﬁtg"’r’r‘ro?r%r B ur S? 4 sr es or vsug trrr]testrlusc 0
gro uced Iﬁhe chamber é %“r%é“ ates hus not ncl ﬁa\rr dgman ours of class-rqo w%rﬂ
Oér%ealtrrarme'a; h“r%us“tt m“atcrttr% %ee o 4 e”‘é'”ee””% eflings, a1 a”rtt i
PnEr P & [a KV pd rep arr eIectrrca(r)I crrcfrTs anrf aépnnara%s an %ra?
V\rralr?rrbelrs P %I% mrrxometo? gea s th rr(rliUI ns1resrt]ant en '?netE?s'”Er't uarfseeﬁ [er fo Hr ltreerp wa(fc t
water and air then passes certr?rcates ne presentJ two-year course is 10 be e t%nde to tftree



Engineering Developments in Ship of the U.S. Maritime Commission. 75

%%s gﬁ(rj bC%tnhddeotléSarf]d erhqrneer ghﬂcad tarr?tldtwa Irrr]teen Afcrgérg Oosto\t}veI ray lprecrtsntated et rate. of tclo of the spra t |ntfluenoed h

the tere d natr n-wide com etrtrve examrnatrons Fferenc Be%\rjveeenat e rnetersrldre v tee \rr]v%ﬁs t e. ca mgmlo]erah

[ﬁ” a [ Inclu e more In ruc |0n In sh r nomr%s the spra |n IS c rrred out, an t e re atrve | |ty nt ca rnet
e Hg ang]a e an rN s anticl ate t ter thé as influenc e temperature an pressure o

wfa coure of raining r mo Tcom ensrve ong e ex ect cen a lon of t sat spra as affect

of fo e so 10n a also he c0 saI

ur ears ulgatﬂw (on a ull aéa ergrc fXarrneE nrréaerrnstrunc t t ] t th dd)fottlon 0
sourn rn ermso e rr o salts_an ewaer areo
Eﬁrpprng rRevrew , 1945, pp. 14 q%f] dn%OQa consr era e rm ortance, Wh ven t e com os tion o the sed
Drrnkr wa er Obtained fro the ilnﬁ]a raé Sie I'eC a?’ § recen a0 at% COf Osclarn on
4—\ severalt pe oF smalf 3rstr ler for th rodu on of é?d Ui rgan ecor vo L% 0. 3, 1 uly,
drrn ater In_shi p% ?h

e oats were eveIo ed

WOU %ar that ntr uite recently, actrca

arnrn wa er rom the sea 3/ ure emrca m ans Mar. emms. n s

een evglved. M)rocess has, w ver been  inv ne )}\ be d1_arra ee \e\ntrtled Corr sron of Steels in
couptry X ? I triran crtrzen w o clarms that able ﬁt} rrne mo cent Rroduced in a
render’ se wae rt for rrnkér} g Hr this chess’ 1 Ircatro ﬂa Eeotro -chemi aI ocret\y f] es a co
8tam es of lea uorr e and errr ride In the erm atron o ata o ta ne Ml rs an merrcan 55 in w ich stee]

er nt atmo p eres an

ﬁ%ne%l‘qr%n Onl}rlé( ref arree 6 ﬂ HR (J rfn% geasuv%laet%&g\rl] I% r':lCtI\OlarIO%J S XpSVSatVevrereaned(posg e%avdenera eductions Wthﬁ

ISC sro
tat

S Ui e %jr %LOW“nramrhtri?ff’tfcﬁdrt%f@f
arr| suc a Wouil %$ useg inal ehog POgrq fsres Wwat r4858 ? ahere ang composrt?o of f seeﬁJ he ﬁuthor examines ad

Jltuor of aSmV}Inél“% ?lv(\)/ e netlursnt )heure?dd] fter cusses t e varrous fforms 0t corrosive atac un ergone bys

a se ours fer IS ttO 9 er |nto ?tdlm f tro |crflmnet§asrrt esrewosed normeae e%trsrn% an
N arreI with |t|ono q ﬁ dlustrra F ed atmospheres 10 nowrn conclusions
itfoera urther er lw hourste d ﬂ? J‘ rfl rﬁ ?] s[ta ?

f ect, on at eric corrosron resr nece, 0
UI’ OSES as It WI ajn es a E’M ||§g ad |t|on to stee
Ss’ﬁarﬁ n*bad%n 1 %Its — (JtOr Boat

IS hot, necess dentical in maring a0 nrngustrrai
&Wﬂ a spheres. [l h K Hﬂ)

mo dp P 3s]ren seeswrchex |tsqu
resrst nce In industrial “atmospheres; eg nrcli(e copper and 8
fons. ﬁtetGe i o, e Tt t“dts r”n” H i e 0
: rblartrce on Castrngls Starnpéngsl Forgrnos anthre Cast atmosg b G determrn tons, yun con itjons i atrn
Hg l& i recent issye of Stee that. one Of  seryice conditions, are necessery to éxtaplish wit certarn
outstan q evelopmen 0 he war has Deen t e PfeClS on Of resistance of any ﬂrven steel to ‘specific atmoslpherrc con |tron
Inv stment cas |n IpI'O eSS Qf fa rrcaétng parts OUt of me s tha very I(IJ a|0 o ‘ent iS required to confer freed n] hp arn|3
Htf ? F es 100 high for he castin fWIC resen tpe aus enrro nrc % omjum steels conarnrnﬂ um sow,
|CU ties In torging, ftam pIng or mac mrng % Incipa |rn%s sa |sfa§tor¥ aviour under marine co drtro VAL (hoated
lc?rtrla)es uaS e r blades cast trom ag steel shows %oo resistance {0 corrpsion In ma y marine atmosphere
e
Wrt[hy Mh

or turbo-s
ﬁ 0 per cent, ¢ romer ar] egewatgrerremjrsr n tes have sﬁown tha e attack varres wrdef

per CQB conalt } {
enum |{nensr fis, | IS shae m&}}/re

oc con o oses Wwelg NCRC e Tt
gOSSeeCStS exce entGCrgr:aecjercrgﬁrcsb evenen@h(istren 0 eaclllonss::eldt to ec%resi)o ing aver ébfo?rzm%st6 L(“m Yl%a;fr 6 sraa enet ?{r?rngl
é%unﬁry rade J%Ufﬂaﬁ % ; N i é)(bt M 8X5 § st els exp olg ggtweae/ner%?e pen(e Ea Iowkdes v rres |th the gf‘ocaltt
nol utron ?tst e water and presence of oil, which m lofm & rotectr g
Fretting Corrosion. coarn N Some tests the vg

OEI SEvere COHOSIH

}/] brtuh‘”hﬁt us%al
Icke

ste

e et

recenil S of the Journal of the American Spciety of Auto- és a%‘)vf e pOSIElonfrer%éH

obrleﬁ Erneers contains a aer deali B?ngr
t

L £SCr1 PO enomenog

I’EVfé]t erious

'
S contarh TF% " cenY

nown retting corrosion. nvestr atlons carrie

e |tt|n o chromrum

YL o L i B e M S
ot i e b et el h Fh e S
o il i U Mt 6
angIn manpases leadin dgtlmate o tailire, IS sugg %1 O ”"grtgrevh' Ao 'is th | e??n"rh?é?o?the”[?é“rrharft‘r’n"r’m"°”
arnr% fretérn cor slron can ernre ented asrn mrssron cusses om g t Importanf engineeri eve?o
P sslye a va e at W Ic re S mr% motr ﬂ IS ens r eve se deesrgn co sPruoe ?P E%mmrssrd)
inated: rovr | d sket which can a sorb 0 urrn rﬁ machrner rnsta [ations rt
Drov) aa%%mt’ i ) %u”r 5%”9 T arovidin maems%tt b hﬁt% n °¥§§s re§ it;%nrrn famtg tefe” fat'Vem“%a“ g dttt“ dioren
ﬁrelecnI Jﬁa aen Otrhr(r) esrgrlse tre d In suh ? reatl? f0 InCrease or ower rpﬁr}ers a stgam ressure tp 4% %Arns a\fvpn Ft)

aw
ds%qnqesptreng ec toc Ir? 'gﬁ;on ]a Stngéhp%a'aing tsea[m)t‘earoaﬁorye roesuts

acuym o
194 ;

re |ven
EN %Tdf con Itions ﬁav ma e It (wcr?lt to
assess the ‘merits of the h./in, re tcyce machrne
the cargo liner “Examiner”) as e Vess
trn ous service for t pastt ree ears or more urrn trm

of th%%uga]lctosorsa%ntegt ehriqeheré g T |0grerd smusEh rnvestr aUPd] lheﬁa(smngot]atieen OSSlg ho C?lrrt/nmrssr I ortant s t’vﬁagggﬁ%

i E
I dt“r'“ti”ir'tj A e néa.rf Lot esrntranmenarﬁ d?fifl? N

rnstal a

same for all erjnt test pieces.  Howeve en. compar trvg g

un er 'sych conditi se fuel r
tests have tq .be made for a number of ater [s th trme involv h}o Idﬂg e wr E% mpber shTa and
ma e considerabl Js sta es

he accliagy ﬂ results obtained may %ﬁ af ¢ fumiber o

Q to. question. rticle in t y etin o tehA erican, 30 ety eatrn eus e Ur for t ehr ovier

estrn n rneers raws. altentio ome 0 te actors rndu an firee | o e 0nes. ectr caly fiven auxr iar g ner
t) rnfo corrpsion pro uce Y a_ salt spray an il e erp oe wherever ractroa he question of distl
Hiables ecting the actors, Among these are the amount ot B Watel Inliet 0 carrying It in't eshrps tanks having been care-



16
ful

? glstl

e:n HES

amme AItes vesses
0 o our
agnen

of the

ti
s

e

? gInes

herg rh

reasogs of

Irect to the
1ssion has

w

or

ene
IS. SC em
enameers EI It

b
i

?F

i

has aIso
C
Ve
W t rin an uncorro |ve state

W
This et{ur et itte oK 0”Srttrc‘fe in a recent issu of Bus
vessely n rat] epenerce wr OrGued Satie  ticulals o ocess hegting |
é o i o a h

t
ﬁr

act

roveme

he r ddef ove
vtée%oenh u” °Vedc ns.tttra%'t
su at\ev rn the re rrge atron S s

room COﬂ 1ol

am un
er consr Cthﬂ
rer era
retﬂurre

8I6W

0

Elec

u

eac
spee

re UCtIO ed S

eI[Yedu et the act t?tp

expe |ence In the constr Cthﬂ ?
1| |rect connectron {0, the
e 15, howeyer, to be
ower ra €S 0

I'O EIErs,

{ BIGS
@

%UCBGSS

Vﬂ O on
fanks

ara

it te”%yn
ch Iar”i
S IE
{ %Eg 0-
mwm*

d COUﬂt 0 t err
omm ISIOHS m

%a

safls

urg 0

ontrnugus ex&en iture

h

uruserna NEW snips 0 ere

W

% oBeraedéJ ntp ?rke special welding_maching .and cnne
IS g apable o utting electric current. The we drng ro

the event P]

aue on severa 0c

anl%es thave een Infro

rera rrcate COfﬁJ ens
use 0 great adva

0. SFhﬂay 19

€s OI'
Inner

tm

|
on |n revolution Wlt;”l
e engine an

trmmed by the ratr of the number 0

Two-stroke Widdop Standardised Engines.

e] has been found to be. ore stator and the. rnner Trotatrng field.  The. inst
a single unit an
e [ osse are not
esen |m 165 |at|3 losses In the reId enera
e ro sron H volts, or ot are now em
ommrssrons ran VES h -Wire c rctu syS
Istriputl n s stem

trrc ropu sron 8 gers nnel s eal Wrt a poentr

of the Co |ss|0 ss g v tween ang point rn the ‘mains
rve tr “u rtarn arge tankers and Oth er vesses of recent
? eral. s r S s rvrce and

Hrtes mentioned above inc % trmT%

fage
ect VﬁpOf&tOI’S are regarae gltne Wlﬁ] t%e falls ah

tumrn srn e scre g eart return allowe
en m% ?L\gh )& rau\i? o¥ #@/4 -volt eart nthra srugteﬁnavhw j

iesel-e ould et

there Was c mains

twa an ap rec?’ trofé ié) owerO{ rger]ectrrcg Psg

ta%enar%e Ifie mber 0? st%r slsren 'thelr sta
e tarehg h%rrrh;r;urrett At

sta vesse?s 0
QBO h é Dre%? enl? n]esgco&p

eragﬁcﬁ eeen Iﬁgs aﬁ’aetmﬂ Cond&nser tube Corro | n in Ships of the U.S,
Be o? 11 &1 85 the. Main e 8 ghhes

y
t
# %?Cthce an raor numeB%rwarhnlao g{ge {trgna% ra% corrg

onsrderahle trou ewa?] eﬁp&nené

g use 0 e oraumrnrg ras ch ar
erehav ors eqt[t ondense es mtes
vet e use - con ensers o e tankers In ron were
o e purr cliion of ubrrﬁatrg ol were erth\er cupr nickel Q1 aluminiom. brass o
rov%rpents [ | wit ﬁto the corrosive actron somewhat
oss 0 n metal, put were nof entir g immune
mical causes,

?ellgﬁtrg Ca carhfo IC S
a de{lrnrte e.m

[FTICa % trve a a
gen a
IC pro

&u°m%ﬁemut
{

0 osition
or(fber engine ru § metaﬁr% part (i
i marﬁer’rarner]ecyoﬁ (£ dl ate t ﬁtat czéh

oar consi era amo nt 0

L)ensrd et)

It Is reve

truat ecte

at rt ’r

owelr
ass method.  Some frou
certain vess%ls H

dsslsS anm\%l Olger\%lowe ain atn

1945, p

centrr u name 0 OUS

I’IC win eepl?]umgs j Qb({ orp %gln% OW- OES Iﬂ aumrhr
ea e nan

ear I tWO Op[POG rams worn ets on Tayn IaStm 7 tSe r
\39 }1 re ent ngSES d nerYéulus WG(H Fn tO? Wltq]

EWGT fail re an

asroasu $er- ahmpﬁraqe C“”F&th""h'c also

uce rnn ioeed, egsed ar IS used UPO
ores ang g FIJ ? annerp ? ﬁlllnm g

|n§ UﬂItS an H]Zeté’i SO at 0 ua\rt will at d

a Iramrte : (rjr&ount
g

ajler SIZES
ave recent

ulc frozenapré)éj an [H Two_|§troke Wrd tandardrsed ngine
ering and Shipping 'Re- 0k ej engipe wrtﬁ ran
%%Ef g PP manu cu ed% W J t1C
me a rs of herr eP
rom t artr U ar
aritime Commission’s Vesse d ters Jt ma ers ve stan rdised a cer
Qt&l’g forque. convFrter ive .in maq et C n er an
This..driv IS?S glectrica d[)I'II'] IC&tI n ItS esr
excessive |

it sl e s 2o Xées" a”t?

? long
atnosntute fp[‘e tatw{ 4 ﬂéﬂ i amrhteerer'rsgrﬁe I eCtvtrlrthg

oles In the outer the entrre ‘control s carried 0

ron has the adva

orins an aneou
Qvers ee r| —

aterras rdrnarr
ore reu e wr

rom this UOU

e which ws
Att ntron Was

ulating water gtron ?s SeI egﬁgeeqﬁercsouﬁ?eractrn
(héh r(h enaq]lne xper&ence %corro Ve cron which condenser tubes

IU ers SU n IS €q UlrerSTleeanrtCQ/\lVgOga 60
ethlsﬁE t%rleeuaa]hot eenHthtecurrntu
U

assenger seryice the pro s resufts rther .changes rn\me
e%%awmah muw“wm

een OVGTCO 9 lon 8 nar more rea I availa
SS va ve on SUG EII’ 55’0?9()%0” d dgnmen I’ norma
arrne

r o en&er Ftu IS
n7qrneermg an Shipping i

rator, tO et er wit
IOHS for com I’ES

er testev

e attarn a tem
e action of tre.vipratar serve to

L v r%hmnmamh

mrssron WI] | carr
ratures, as |

ein E“' éjf)l_ ec anic

toher



New Fruit Carrier “Argentinean Reefer”. 1

% ) nagma oil. rorsesscurge] a our] 41b. rn2 has n%w beeJr dopted for gﬁrggspm lesamStalrlnegn}northoene %we [ oem uaer]dat[nesférefrpartrng aﬁaplh
Frstﬁns cran n% ?] ea S i tﬂu Fa% ase Sl rng 0|dsrco ectﬁ 8rve tge tugs an ex do;fona? lar £ CIuising f I \Jegh
n the bottom of | cra am ers w rch are separ ted rom eac ath mmo adr s b provr or.a ﬁ gement 01°20 officers and men.
othr and is disc are can case compression ressure ship’s deck and s e insulated to enable mg e tu S nta%c?r%%rr%f'ﬁ

supse UGHLH ecirculate e engine-driven auxr I&I’IGS vent e, provisign ro? S Inciuae, co storage p [tments
comprise %e Clrcu atrn ater an rrcatrn -0l pumps, 06 her rerrigeratin insta ation,— L 16 ﬁnreg

fg%qb)rn pinpres ?]%[rshewarmc%tltc?ﬁ%r%e;ret %arr ci{tarn stf aV\PBesur ze(éagggrraﬁgﬂrpérn% crtv/] larine Engrngerrng ews”

5 a
th ouah 0 tletrajjﬁe an | ¥< av§ 0 an .ol reservor At s in tr§ a walﬁrs and. % Irrvrn uarltes are

thle Z&[anks&%t cem- | _
Two Spanish Ca -passenger L the E? t‘ F %”CT\/(Ij?lt\?erslnt?rP%{g“O% ['Jet entlg Slfesuesdoeinganaél S|ISSS|C9f
It's reported %h%t anish s doard onstructr two car PB? de?efollowrn fa es owr \dr/ ‘d ?d
rg\fasenr%71 Ijrners 0 g[ros& r}/s vernmejntc erII ec ric installations as mpared wrt tose o rrect -couple orI
aclo } acéanroes servrces o Merica, (]rﬁ r a nd th 28pnr rgf engines:—
rau % at a U{]Oa Iacemento 4540 Diesel-electric Installations. W eight, PFounds Per Horse
tea'fcr i iﬁdri ) arerr”%% rr;:re i trOfEEvg L " g
Ecﬁom;nmzacor(rigg: gnr:vorr?ie Case, r%n cgnstr%\t”o p%?g [;;;efrsrst 58 n;%mgri:' Shpaft horse Progeller e?!rre?cvsteglrc drrec:t:] ed;rrve
lameter an &ton stro e o 9§B%m hf no out ut o 160/200 67-90 1%9 80
%6%6 IS, t opo me d Is rntenr{n (5)/ On
ship eed o 1 r (f e wﬂdmle of the aux decﬁ nge]eens 'r%?,v SmPZ e”g”e‘sv
L e g;aeraoc“rreirnevoas A o S
o 2 ovember i " single e srnPj
000 TG 85-38 11630
Ne pe Cargo Sh or Great La engines Two, engines
Jia/-\nr ﬁg% rﬁ;n eve farg essele‘?oreg setr?]rva seébvrc %tlhe smgﬁlesggrew S'”E% % 040 10370
IBPa ?: evant as ee [Q]Prove engines Two, en mes
g dnrh Pr o(mmrttee Wi the Mar, 5 have smgqe e Sin %
Indicated t ea to ree ses us materra orthe construc 3000, ﬂ%/f 69-76 128-00
ton of a um er 0 ‘E N .as spon ?F Yvar conditions — Four  engines Fpur ) |nes
i ol e TES T R le W Shne
5& dD vv acén [ble fo carr 630 nso car rnseeﬁ roag Four engines Four e2n Ines ' Singzalg'%grew
%uenra [l o gl | ea T UL LY PR
6 00 - . -
Eac ceaEIJra}b h dﬁ g g tonaX mea urrno reteb the ship St fo ?v'n‘nes” lenvevS %mner;grrg\evs Single screw
pecran% rra e ousle these contarners and IO| He
fo E é a Ht%rnﬁ? wrf & ﬁgorsrree crosts] saonrtS é‘s an\r’J va: The G.M, S used ’Enr?emgbvosrlghrtngtrav tions are sandard unjts
i gu i rr"rg i b Sl T R RO B
i i, 4 Pt s b Bt g
a%osac C ‘? f 8 gtuwmem will COHSJ (ﬁ ﬂover 5SraUStmsvaerreasoonr§/nsnjow ng ﬁgelaoccuﬁrg aa%_ ﬁ rnstah
ead cr ”F H alls at either side 9 upper ron For seaplane gffers Wit an urre ta direct-curre
Sar aH roof large enou\%h 10 sp ch nery fespe eng 1 S0t the 3¢, qrive 15 on?
Ll e Sy T e Y e, B Y ol
HBa 0Ws two dp ?rsrree da s& dave sePo rs slize W%ere 54 mm s¥oke aa\ne ; n ersorr? e”?rse o]f we Ime )stee raanq%s tn
t { ation 0 tecont system tshe ne Shl [ ecal eatureso herr esrnarete e y
BIOI aKe | ssr%|e sma r ntO Oa(vv caven rra% ent—”?ne oto]r ﬂr “\/%T
drsc ageg 00 ton so cargo, I urs eover sent a v 00‘“/ i\u usP rl%4§ %81
b arranra e g
New rurt Carrier “Argenptinean_Reefer’
gos t about re ers ?onr]r ollars eacﬁko\glconstru 0r'nerr esr ncor Ez M ﬂ Ed“’}BZ%“%OHSWJJH”5?@,{'”%5‘?0””@% ArP ntrne n
R R i e

ervice. mﬁ] vemsre] enmr eanS nOW %e” i neteg f%”ey
gepthtos ? echo?z%?t a(nqaloade drau £

Oce ug urlt in Ca adran reat Lakes Yards he' IS equl ed Wit (!
at va:!rnrhrousﬁﬁq(ﬁglrrrtdsS §n i erdéanadran srdpe Ooer 5 érnumb IE of rre% RIHES d a tot ut ca abl ofan eve din OOO%IVe er ?
orvettes minesweepers and cargo steamers ave been b t re urre n e se ectrrc Ciltent
& present war, are nowt out ocean ol tu s L their rs sup d eneaors e
d"and_ Kin ston yards. fugs. are o d rre
rrror t H an) aéehsrr}gge ?crew steel bur rgt long ot
r

i
%r

m ] e
Wit f Hrne nsum tron rs s?ate to Fuel C acrtv ort qf ur ostehse
r mac rner nsrs 0 atr ro e v asr rr erating plant, whrch as an mak n Ca ac of
Or ..and su ste r cotc ers. 5 tons ours serves five nsuae e rch can
linery In esa ower n wrnch n c sa maintdl ne a any femperature desire nden teothers
and te emotor contro ed steam steerrng eal, A r p t sa IS makes It possible to carry re rrgerate oduc t s uch as meat,



18 Notes on Propeller Blade Design.

0gs C%utter gtie hégrve QS% ann%t1 3 F, 8t tFe same trmglasFa precrr]ate rtrhérlrt oge r())rfmsatn%%mrlalnli S ctro must be %he groﬂadlrkelydto
rretgesrgtn?tres i e 7 i Bl Bl Oy L e
rop jnt stee1 sot \ rd) errrc ihen thejratcﬁes dlrs inct from an aejon fine mH Rowisver. be' assobialed wrt a Clr-
e closeq ¢ ) of the 1o ers ar en out cenr uatron about t ﬁati 6, ol this rntro uceét e apnealance ot g Series
g card dee e, served % % (ec HE-winen e% grevent vortjces orm'.a thin sheet of. eddies. j evortrc
He u n i rou{g0 ut the edte o fice LNar 10 regrdarn In. contacft wrh t erbla e untl

gnﬁdent\s/aetnonht \ patm%e wood rnte]rnallg sa rea ed ane 3/ Egron IS_for e ?co]ndrtroéh?staa'rlrlenr

tin sta o 00 are ftted in all the sa rrmenta ope and dug to a large angle of mcidence or t

gtl e vesse seu ﬂn ectrrc eating an ver?trf 8 funtnesso orm. I\W eover teor some sanc rom the sur? ceo
accommo atr n or so rcers cre r esr the. sea the water rs c arge wrt arr whic rs a e rno It
e on a scae to .up t e owne e ard action o waves and the “continjlal movement o ace 0

rvr commo lon rn errs srs est mt wtr his mi ture alr an atrwen rtu e t ctr
en 0r.0 rcesare emrt en er annum of the propeller di Ir erates muc the een
wrt their nys ands w en a e rs rg

’71 t t t lh éee o Loute gatlen 7 tIOPre ti ﬁ {ip e rea do n to aceur dtaecasrrlrcnorrs]

l‘yhesc elgv Svgwa 3 h d atﬁ havrel%rngle (ca art/s o(r)aarrif Ihe VF‘ ?orme(a ﬁ h rt)sw ub%e ¥ aw movhegd Swiftl overythe

{ierthed QF%IHS/EM he rrg r se\amen a drnrn c%on b0 ) ov%the gFade theeQNate stsrcgr%rbrs imini f noovgr he trail rng

i Tl Al e B L il

aiasg otor hrp ecause the effect 08 ons is cumulative, ecause

August t, 1945, prog xj jwa occur in.an ar un c £ same gace claters are
or rn ma{rw rnstances have n nowh to assume lar

e
ortrons v t IS con%ecth é

ause ”proro es are similar, it mi pected that .t [s
From rgest a ro eller causes a acceleration rosro

nganese br nze a £s

No te on Propeller Blad

fn “moving a shi the. b a gs.on an ven p[o eq r wo F y metrr
of the surrou drn er wh e ‘it c nce to reyo ve n ot er inor varratrons in ma u cture ave oun e
0cr ST Itlurr \avssevrln ter om un ¢ tc?tuse o e rr/Or eug Itrn% Errlrnsrtestsre cc?r serln rregoaretronnwmer ?CO adotsrngc St“ese dasbeorée Sectio
.of watef a vro(i tebu lPtron t en tak es ace tt e ser P until gen shown t capa el rmrna Ing P erosron anH
cient ac eeratron ccurre to permr eocr o race cavrt tron talso the ten enc to rratron T rs rsa ery .insidi
gro*ece water o alance the mov when a aint eneral, " apart from th " considerations, e

com aratrve ulescence IS reache dm r]n rea rt Ecrew h.”t? ess te Ia mustb dtermr edﬁten practical exp erments
r IS a Itsaction In mo rn hrough' the wat orm of each section. rom the con rtrons o wat er
oret at suctron than rs neral ea ise | ront o the ow ta en rn con unction wit rop te stren t rati
screw e. streamlines, afsumrn ine-lingd rn form re m vr \%urr muchg pe#er desrd ork has be one aB
ad rrma
i e tota r%su

as
crea t?]e FP %e HIS’}VGH a on | S%Ouni]term? eh QOSSIGG
rustl SUf rmpos SECtIOﬂ rrven at with ore 0 I' avar PUt in
t the wa EI’ t the tre m rn s, aft assrn 0t r wor S e characterrstrcs 0 I0-
€ care Hg

rdxr{n ate %ralle motion, hut sthee Ine st rou
ﬁ: t}ﬁerr orm 15 changed, and ri D
oIowrn
ers are tq work sh

o rsc ult ate sett ownt same Pe eror prﬂge rrr)h ?]nsr re

as crew ut ith a roarona ve ocrt ram egard. to orm 0 te stream rne sec 'OP c reac

rou ut orw r that, In consid errn spro F pe#er 1SC theﬁe chafacterrstrcs shou orm eorrgr i ?

E er b It.s ou ﬁted as be ma e u éerre icient p ﬁ rformance. In a recent a r ea3

trr?s eac actr 0 rn of the cent Sec ons an subﬂect e fac ors w r rmrne rér eller per ormanc 0 ess

ﬂ C%S rma rktr tq Itse 8 angh % qb C., a serres ram rves a se ectr resu S
, e (eement rﬂeorx asic condrtron o odern met ods of obtained towrn es o ent es and. secti ns t rou

g P cro a marine er In giving water  water. ssor 8 states ect Ve plich rs the distance
sternward thrust Is, hr easure a cros tween the movement Ip]rou h whrc ade eIe E vrs in nemr \r/rgsu Ir%ngrlelateenrt

which takesao ace In a rus lﬁ zeto and ha tﬂ]e
rlnd 0 ero a when rn account IS haken
relative ve ocrt tewater at #ach eeementt t tota sec {0 determi e t ee ectrve itch, 1S not very great at aqrpce{ it
lon of water owr he rope er as. a w r}a %Z Batr s, and there maé/ Increase rn e renc e] i e[
econes more app ro attono ehe IX TOC e the 4 r the crest o the curvea eb ren Dea rng te
the d owar s t e d cha the casing. In t e aero ane questign o ect Ve Prtc rofess obb_dqubts whethe rt IS the
wrng[j Fa in e eo eac se tron of ewrn meetst surr H same ora seeso vance an ests 1 atr cannot eacon
elt o unr orm \re ocl n cons uencle te S g san roro er: r wou ear, re ore tat there Is
da’rnat no 3 fo tFe ine of adv nce stream , lines of al ne] x err nts directly. concern wrht ossrb varratdon
ifference o gres[sure on, the [oer and ower SH aces of t unc atemelt m asr est e ne srt onsider-
o tewrn secéron en raﬁe orce ah ”n]'? emac Ine to r}ghe servr spe t Ir efr han a ardb awer
s]g g on the a IS cure a 0 grpro e er en the drm ades 1 eer Inegd
maxrmum rt a lo st nce to mo ion. er the con erable loss o e t enc

in SeCtIOH the prop B‘fi %emteets th 8 surro nélngpLPLPr?TWIth E‘On anOUS C I’V&t [ Caﬁre ﬁ{u m t ff O&??I'e eFStt erﬁ?ﬁ

AT ﬁtangl\/bhat wich pocul round tﬂ% e.e ec of thr%kness aParthTro It abi Irtx

ich rs a resu tant 0 orward spee ater 0SSl rron o a car acorn n to en
df rotatrona rime mover t} most any._torm e ¢ sure o t e ter 0 tak ce unr orm fer t Jtro e
blade section wr trn moment under these con tIrorbs ISC. dp mmerce hr and
wrh t r ugust, 1945,

I’
Ut to achieve a result nimum of resistance 1t will ngrneerrng SEdlthﬂ No. 3%



