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The ch ; I have leasure in introducing to you, Mr.
Haml|0ton61 ”B ho. wil Pnow read the paper l?e hag kindly
contributed t ot nstitute.

In the dail ound of operations in.an engineers’ worksho
gerelsabund)é fcoge forﬁa mtroesiuctlon ﬁn rovements I\|%
F IS SO ct uwg and or anlse tha It 1s Incapah
mprov m?nt som re or som or.there 1S no such
mlngn as per eetlon or maf] ?( englneerm ractl(c1
est estah |sIPments re those that keep an ogeh
keen perception for any hint that promlses somet 3 etter,
[n this consideratjon care must be taken to distjn UISh
between manuJacturlng nd en lneerm? Manufacturin
RIES masls roduction and repetition W% k where methods must
« ecessagy become atereotyped and changes cannot e coun-
tep]ance chept un ier very special circ mstance? On t
other han genera enginee nﬂg works—especia IX ne th at
undertakes repdirs 1S in a very different category, and marine
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en ine shops, where aIIred with |pﬁ]rds dealing with old and
work, are constantly being br %ar st mterestrng
B{ombogms that tax the initiative an sour es Of the staff to th

ra'uethltssrn”e] the frrsgtrgtloait gustrce to the desbgners and

do
ays ex ect% 0 one ettFr than
err ast effort; Ircredrt eits |d ge erally . suc-
ceed. From terr ractical experience e(n gineer
drau htsmen m st % throu h the mill of ctual work) "these
men now exact ere they can save weight here, or aframe-
Pace there, or elimnate a repundant stay or Irnk somew ere
ithout i 8a|r|n g the echrenc of the h [t 1S a poor
rau tsman who cannot earn arm ret an |sPay rePres nts,
nt/ on mies such as re here Indicated: butalter all, it 1
erely |s norma wor g Eda y b a%rn? out, an
|ecrn% toget er, and ten hecking su ested ovem h
ow s s the hest rau? htsmen are sg ve ha tg
est re |m|naryJoract|ca rarn]rnﬂ irsot best remen an
shop manaers e.the men .who Rave e] W |n%rith)e
|m[nortance 0 esrg Ki |s nof enoygh that t
toreaﬁjan Intérpret a drawin rg 0 nowv(w
an Where ore certar orms of co structr n ae shown, an
onot orr te ason ISOSCLHG or if |tape rstata
srmPer method could be devise e|¥
cou aged to |scHss gematt rwit the drau tsmgn an w at
ever IS decided shou be emhodie aé onceo rawrn% ty
these meang and by full and fran |scus]g istakes re%
viate rea mrs)rovements often e ech urrn%
aut orsexPerrence a engrneerrlng manager ealwa 5.1n |ste
the Iron %un ry bej consu ted at thé outset of
ep tterns eh maeacco | lg [t seems a small Vttter
utw en Qne has to go far afie rcastrngs —to0 the C 8
the North-East CoFst or the Midlands—It I5 astonis mg to in
the variation undry ractrce that obt In:ang 1T Is just
ﬁs easy to.ma et epat]terns one wg as another, s on asone
nows peforehand, "This s pe a digression, Serves

{0 em R SISE tﬁe |mﬁortance 0% Close Co- peratron etween de-
sign constructio

mlt))roveme ts e natrn%from the(dra ing office may tfhere
fore etrfate A gswor eeconomrese e
are not always |mme lately obvious, and It IS sometrmes
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cult to assess Irerr true value, unless of course it happens to b
Isrr])\r/nerre]t(tlr(r)rrr]g really new and novetl hrc(h may rfevel pP to a rea?

In. the workshoRSe ?wever It is different.  The management

contrnuaLg finds én aga st the necessrtg of devrsrn some
ew met t}e s}n uction of somé essential Eart tri
ace with the rest of the work, or some IrttIe mec anica

con?rr ance |s ut jnto operation that proves to be much superior
0 exrstrng lt)h Js ang t(he rerrovgment can be expres Ee
once In terms of time save money gained.

[n recent years, severa| firms have develop%d sgstems of
bonuses and réwards forsugh |mpﬁovements but the bést sch eme
In the aut ?rsoprnron and one that so far aP ears to wor
satrs actorL from the emPo ee’s point of view, is to securet
r}v%n r? a provrsrona patent taken out in't e joint nafm
o rrm and the empoyee The Irm a s t e patent e]s
d If the rm%rnvemen IS t(h t rm yt ri
y, for all Inventions) has aI ea rea
conom a cas a ment t t eempoye eon acco nt,
nman ' Cases th mﬁrove rﬂnlrance 1S 0 suc a nature that
e Tirm vr/]hereh rrﬂg ates ca tver wel| market |the article
n ItIs t over to another a ecrﬁ ISe In such
ttrngs an 0y Hest at accrue %ern%] vre h ?enerous
ias In fav ur f the rnventor ? R ee is there ore rQ-
tected from th e anxrety and fear o oP ement whic r!
wa S a %OSﬂ ||t wh ere a srn %e Indjvidual 1s ‘concerne

Moreover as t e a van‘a the ree ex rt a Y]rce and
assrstance the firm’s re atentahent and has t e satls-
action of knowing that 1f'the r]e IS an tr ata n his |nven
thon e 15 sure to make something ou the explry
the provisional [)IOd the gatept rs com ted ‘I e fir sex-

e grr égsma e ro foun eva eless. trn

Pen the emp ee is free to com lete tent
% e S0 desir ?1 g g ? PZ}

tent 15, thus secure
or Ion er under the new Agz a sufficient perio

%lt g/ears
? to establish Its
vaIue hen annual taxes become clue.

A together the scheme 'f extremeAy fair and>generon]s and
in Sté) contrast to the old dasw en an employee w ﬁ
sume t rnvent and patent an g even at IS OWN expense,
was looked upon with a certain amount of disfavour.

In this, conne tion th? author well remeerers the e errence
of an Intimate friend of his, which shows how far we have ad-
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vanced in such matters. As works mana]%er he was, resnonsrble
tor an Indian G%vernme t contract n] 8 In certﬁrn srrngent
tests,  The rrrst atch% matgrral fa ass the tests:
aftermanysee ess nights and severa experr ents t emana er
hit on ametho ofmanH acgure which saved the s uat|? hg
n“a rial, some thousands o gounds wor tr| ant asse
a tests an hhe cust m rswere we satr |e ﬁ nex
Boar eetrn 3ger Was ca ef re h
Directors. e]natura tz ex ecte to be com |me t IS
success as he ad In ertect invented a new pro essw meant

m/ n]ure orders. Imagine his sugarrse when the enorer

3fortcom|rws Wwas pointed out t Etm and lie was repr

man ed for not thinking of the process before!

That as '20 years a Employers have more Sense owa
gt%at a rﬁ %tq

ag eY re olg#nrseI IS somet mg ore
re mach netatersatrn?rqﬁ that ?%
ash o inspiration or exceptional skill e%ro uces somet m

utst e and beyond his ysual routine he shou dnget some cre
oriat. T e | ?ntrve Instinct is stron workmen
en meers especially TBere IS somethin m hu an pature that
re olts a(t un iessary labour, even !)f It fosat Irst shg tap ear
ﬁ rovrewri ora reatﬁr number of hands. e stor
&parent1 )CVW 0 invented the first va vg %ear
Bonne r”; ta ets, With string to the moving has
een duplicated un er similar gircumstances ﬁveran arera arg
in engrneerm? hrstorY We ontsugﬁoset at the | a
much” about Tosing h éob as valve tender W? he sure
to make. ﬁood at more ¢ ? Wé) rneanw e the steam
engrne ustn¥ has recelved a decide d fillip that meant em-
ployment for many more in |vrduas

o RS0 Al s i 4
de H‘Pn Zleft screatea somet an%tha]t drad not e>\</\{ft be?ore
nd Qne must con ss thatt jnyention has a ascrneﬁrona IS OWn
Hl ?rtnco para

It happens to b real
etter. Anr! no, ongpr more ?IS( Vt]/ to I vent Z ?
devrcest an_the man w IS w among ‘the mu trtudrnous

aratus of a modern wher tant_Improvisation
?Fj)rgs and fixtures and app¥rances IS t eoréer of trptg day.

L.et us now take a few examples that have come to the author’s
notice. We th see how >tte \F/)arrous devices came to Ee evorved
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tiie u es to which the% have been ut and perhaBs the mere
recna will su gest similar " ' that ‘members present
may have com across In the|r ex enence
1 The cover studs of cylinders, turblne c%sm 's, and Iard
va ve boxes are apt to_get ‘dama ed urlnq e ime the
FOC Ing ghout an engi eshc\),b) waJtln for the final assem Ilnﬂ
a set”of machinery. as tile Practice to go over suc
studs, before complefion, with a solid d|e nut to restore the
threads as far as 055|be Afltterensg %e on th |s wor notlced
that fre uent%/ the |ecnut got across the th reahds and the stu
was Irretrieva yrume necessnatln its withdra a and re-
acement |¥ a new He therefore mad eéx |t le nut
E 1) wit threads ac ed off t ereverse way, dropped It ove
e'stul, set if up on to t th re bv a gru screw an

then screwed it off the stu gYIth % Result
entlnreiy satisfactory, practically a 8amageg studls saved, and

fig 1 r/o. (L
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mucli time and trcf_uble obviated. The firm of tool makers who
t%ok over the apg lance, are supﬁ)lymg sets, no(s only to Fn Ine
S ?ps, Ut to ves eswher,? theP/ ave Deen found extremely Use-
fulfor such things as boiler stays.
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The ordinary -fuel oil straiper containin erforated
cartrldge ?]n qlne y|re auge 1s antlcul# 0 overﬁauﬂ gnd ciean
Imalgme t of pricking out bits o grlt rom a wire S|eve
a fte he have been drlven |n at 3,00 ressureb g
n\wﬂp an 0| en |ne The serrate roo PN evice
ho P in F| sugmlte f0 tl]e Ad Imme-

s
|ateg/ gave a\”l seqilentlv ad%)teﬁi tym su marine
engm s It will be seen that the serrae g can be wj
drawn, cleaned thorouH %a V\P l% §r readily. The
gmmV\S/ ?raexgerlencedtls rain-wave has ha no cause’to regret
-3 Durin ush of condenser work it was found that pro-
gress was begng (Eelsayed for Idack of tube ferru?es Tﬁe emsﬂng

e A R
| % gsavedtesnuatlont u%h nE workln

gl@tg in t et rrets 0? ast?e ngrsothe% Woracs%]nce v%sscr%tgigover
bU|fde(r)s()arrPdao%e\r/gho as aIready supp{ned severail to engine



8 ENCOURAGEMENT OF INVENTION IN
WORKSHOP PRACTICE.

4. Another little worry. in connection with condfenser
duction was tr\e time taken“in cleanlneg the outer ur for
Ins ectlon Eleven men, _workin rtime, coul % ee
ace WI re uweme ts. ' The foréman in charge, who X

through the draw(ng office.an a% an xc ent
olishin mac

draugehtsman sketclied .out a wm me u%
9 fmissjon Hoput it in and 253 festl flcq

P ?et e eleven men. oreman recelve su stantia
reward for his resource and mgenuny

5, The cone- ends f pressure %au e glpes are Syeated and
brazed on tq the gl s an in th cesbecome stor%ed
It IS Im dpssmet alr t satlfifa torily by means ofa Ile
oano mak erin ortable truin aratus ( IHJ 2
ethln easmal vaIve Sefl ehr and Yt 0.0f three rn
e the .correct shape % e cone is muc&é rest r%
rewar e Job first rate, and the man certai served NI
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. _The multiple punching machine for ship work is normall
on? suifable for rg ta%gular gates It occurr%d tq one of they

shipyard staff that the usefylness of the machine might be con-
smg?/a%ly enpanced If it couw e adapted to punch p?ates whose

Blgcelg ofet é:urrnvaec meB)éndtun .adjustable curved uides \?dme

de |smgf S eC|aI trans erse s
?arn ges to th e 'I ehen S late (see E | \w
ound“that ract It el p Iatng ofaves coud g
satlsfactorll pun hed thus savmg a tremendous amount 0
nw akm ﬁ muc eter The origina
akers of t emuu unc aCﬂulredt atent and arg In-
es. And the inventor of the

orating It in thelr n w machi
;fmr;yf vemﬁnt lias every reason to conng uhlate himself that his
ad the foresight and enterprise 0 tather his improvement.
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7. The nut? of the hoId|n d?wn hoIts of submarlne en |nes,
aft rbeln har ened u are finally secured by locki P

eac cove about haI adozen ts A atern ma tted
a pattern over the hexagons, castings were made In the brass

fouqdr and then fitters h d to trlm and h|e and secure them
ace. e erector in d arge s%w a wa ||m|na ing th
|rst n/(VJn t[a es. Austab tem d 1

opped |t loo eyovert e senes of nuts to he Jqc ene

f t%lckusster g ro[ned sheetm?jravgrylngd)eg(sa{“grq é)un%c aﬁ?gd
Ero ressed

toa ress was ysed to. pierce the holes, and 0
W nd swi I * tern sho

out enlisting the ai
Wages y resu tyng In a con3|d|ergablle saving Pn time an

earing up sluice valyes, etc., to the upper deck of a
war hip Iarae nu t%djrs of sma\Y Cast-stee |trepm q ﬁ
use The |tt|n? each a|r of mltr(f wheels 18 It brac et
atte would gear smdnt ly, .Invo ﬁ consydera Ie tlme
B ﬁ expengiture In %s F]wen then eac Ealr to
ecareu ynharke ho ensurehatt s}ame |ro teth alw
eshed togg er, ot ervvlse the d 0c d e
oreman made a fough r ﬁ“ p with a dividin ea onan emerﬁ
grinder (see Fig. 8) which reduced the time By 90 per cent,, an
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moreover made a better job. Of course, as,an accurate gear

égéﬂ“ené‘?ﬁg%ﬁ%%? B s e Aper et e e

FIG.7
are at any rate of eqélal thlcknes?]aa equallgr |tcged This

IfSOI’ t%%opaer)éﬁcnt}f)ar c(ass Ong!l f( I'EQUITE(Pecess 10 MOre,

b0|ler are oﬁ ﬁgeorra lnlg Ssdemétst% %ftl?:fjll Ctlocﬁseto ?rr? nliég\pvrloeﬁ]ssure
team or water 15 issuing. Board of Trade rules tacit

ac now led ethl(s and permit an extra water gauge In lieu of a

set of test cocks
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An engineer draughtsman engaged on hoiler mountings, and
who had” had some awkward experiences at sea with broken
? ﬂ lasses and unrellflbl test cocks, concelved tPe idea of

rper orated metal tube Instea o a_g aug glass In the
extra wa gD uge mounting, Norma fcourse, this gauge
Is shut off, ut when require to s ow the water level it |s
Rerated in t E usus waly The effect Is cearlrx shown .in [
0fog raé) he steam kets are aI ost Invisible,
hl|§t th waerjets %how asunm|ita ﬁbew Ite cones usm%
clouas of vapour. The water level 1s thus located to wadthin a

FIG. 3.
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inch -or two accordlng to the gltch of the holes, ﬁnd the gan
can then es ut oft rqaln gresentatlves of t eAdmlra

ra eag yd’s have seen and approved. the f |tt|n%
|% eln? opteq |n mercantile work.” The inventor, of
conrse enefits accoraingly.

10 The fam by ha f sea-valve packm% rings .on the
? sskdw |sa g and afonous rocess, INvolvi g chi p|n

If gan scraplnﬂ to aSLi acep te, often in a ver acce

sh osition. . The sim nndlnr% ﬁg aratus gevise X

?I Itter %n shown | akeS a superior job 1n a
raction of the time prewousl taken.

él Under-water shell P ﬁlln is countersunk on éhe outside,
n the nver sEouId Ju e Co ntersmr‘;s and no more,
The shipyard labourer’who countersinks the holes operates at
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the end ofalonﬁ Prm -mounted lever an% cannot convenjently
see what depth fie Is_cutting. To ensure the countersinks bem%
f uniform_depth his foreman made the simple attachmen
shown in Fig. 11). All that the man lias to donow Is to weigh

on tr%Iﬁngat%muntllheoq rstqe sque adeb the hardened

?tee e surface ate, hanges, oyer ?on
hentg to the nes The, er ct c qltlon of the first
H) ottom %ftert e}ntroductlon of thi |tte mnovatlog was
su |C|entnjust Ication r(] award to the Inventor, and the
devme IS iow being- markete

The mgectlop of li ULd rﬁd I% I(?Ietwe ut t Ia(ﬁ of

P|atlnﬂ IS an essentia 8063 In sni
ashioned |njector IS a Cruae piece o apparatus con5|st|ng ds It
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does of a piece of heavy tubing- with a screwed nozzle at one end
and a screwed gland at the otrer throu? which a screwe

spindle 0 eratfst e plf'[O or plunger. Yo re-charge the
E E unger w&ﬁdrawﬁer !

e scr 15 slacked back,” the
the Sp?ﬂ(ﬁ gcrewe(ﬁ) to |ts startl 0 pomt— toget

ration. The |m%roved pump (shown in

messy and tedipus o
Erﬂt 12) was trle P% SUCCess, arLd handed ?T\]/eerlgc%ea Butmdg

more I(?rd,teorlsjctha\ttvImey CBXFJ CO\tI)VeO(NIth to the a vantage oP the

resourceful inventor

There are many other exan(]ples that could be cited, but tR
doi_)en tha é have dpen selected will erhags serve to show t
unhounded scope that exists, for such. practical |m[%royementsf
In atévplca marine en meerlrl]gr est ? ment, etimes, q
oursé, one has su et|?ns R orw%rd that are m n|
esty impracticable”or valueless, aid in such cases. considerahl
tact %nd atience has to be exermfe 50 sn?t to |scouraP t
De” veptor, and abov suspic

ISPEl an
%VOUI’ItlSm But the practlca WOI’kEI’ 15 Seneral){y amenagpe {0
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reason, which is more than can be said for certain amateur |n-
ventors who sometrmes anage to mvade. gne’s sanctum, %n
waste valuable trme escrining some vrsronar scheme t %
IS gorn to revo utronrse ne engine rrn wor he scheme 0
C0-0pe z}ron however that 15" out |ne (I] is paper has the
mert of Inducing and In prrrng t t confr ence netween em-
ployer and emplo%ee whrc IS oueo the first essentials of real

ric 12.
rogress. It is a hopeful sr of the times: and that th rin
B Iqerss readin |seR/|%enceg gg enumberff atents t pare
ﬁa % eing’ published. un tena es 0 romrnent irms
%u dr e name of “ or some oi erwise
o re Individual whom you may e sure IS an employee of
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The author was somewhat at a [0ss t\nr a suitable Bubje t when
he consented to ﬁrepare aPaper or this meeting’, but”when, In
conversatr n with your dis mgurshed r%resrden e su ester{ its
fitle, Lord Weir at once agreed that the subject was tull of
Interesting possibilities.

it oo B°3shb5't”£s i t?ba?)rneettﬂa%%tpegrR%s%eyenmoefang i

mtergst and, on't eanreﬂ)e reminds me oupt
mem ers present wil e and WH ling t0 supplement thg
examPes grven by apt quotations from™ their “own varie
experlence

The CnAntmax The aper ][ust read |IIustrates what has
g ton]aq< mce n met ods of doing certain

wor nk t at r s a er may conyey to Us
somethrnrg whrc we wereprevrous are of.” As lig statei
b H v¥]| remind gou of otber rmpri)vements and we shall
erSto ave otber examples, especially from our sea-going

Mr W, McLakﬁx Iswteotlher day at a wor sasu
tron ox. .| don’t know what the ultimat result of t |swr
hutt ere |s certarna ount of s sglrcr n atta a I%es-
trto eparto mdrvr U V\?mrgjatta ea vaﬁ
: rea,sonaere 5 s e “e“g'a'ést soMé. ex{ravagant cond l.5.
B SRR SR
ﬁ antgeetrr gofy’]t and does n(“ SIgve his next- do(Pr nerrh
our can see through a brick wall as he does. 3 -
Ee Ience once. when was sent to see an arrangement an con-
aer Itg merrts It was perget motion. a; ke n
ventor How are Porn et overtesh ck ecou
%vueston &é en: |t

yov t orr/ert el tion mrn pOIrt]ttre wor\%th at It er
|sno ou%tp atr eolderrfa t%ecrudetooﬁswe tworﬁ
ave eenlt eans .of development ma%
or example. Repetifion wo was the orde{

ce
at cause rovement In” the various types o macﬁtrnert{/
fﬁere IS str?l |mproven}ent t0 be ma%t % Where IS the In
rawna]s at IS fair remunerahon or rnventm{r V\A
\gre would Tike to sge IS continuity of employment If you have
one anything' goo
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Mr. ¥ 0. Beck tt Wrtll)regard to thi water elre
member having a fot of trouble n the Reﬁ ea, a ﬁatvee”s]n{

estron | madethen to overcome t drffrcut to
% rr |sver muc dyo\?ltﬁ ass brea

or aquf1
than ere ave a Cg %ass I could never
an one to tak et at UP | notice the remar t at some eo
rrr iscouraged and | regret to say that ads

nvention s xpibition | “was verﬁ/ muc isC ur |n thi %
wav astrr e of coaI mr ers a d mv t ou ht were 0
EM ac me for coal trn | was do at once

g\gestror] course WaS WOf
fice; Utt EI gad entua

C

%HYOC E(s e e% agd chain iengf%gjn%ooré ta\(r(e)%gu:ne twg%tm\(/)ilfs

@‘Pt oll over, but | COU never ??et anSy?Pe to take tﬁaem up,
since then 1 have not troubl J

th regard to this locking a aratus for lockputs we
hagvtlhat ogrmany %ears forgr?sto%@ With regaroP 0] thrsP ter
you speak of, 1S it made of brass?
M. Gibson: XoAlt is all ﬁteehl 0 uc
man.who has heen able to, pro soe
usehful tnrn by the exercise of Ins rajns sﬁou# feett at
et so erecom ense, avea] amily of mem escon
nected Wrt trrs N ttut who t |edt at pldn o rewar e
ears ago at |st enny famil IE)meo therrawr
or sy esfrons Wentu the scale to apout E ere
the diffrculty is, to namo nth ere wasaman %rnﬁ
f0 Brrsto w o fitte u oneo the fi nlest machjnes tha |s
berngcogred abroa hat is ttaewp irng achine. emag
% Co scrﬁntdous fitter, a good wor ﬁ P ast)wor er, an
If that man ﬁ heen ?ncou %e eks ould have eenr ead rnﬂ
dgwoerld |n0(t)re manufacture of packing machines. That ma
led ver
M Hatr | am afrajd it snot [ven to all of usé
rn]a heshe natt?/ little mventroH rn more towar
i c aren touched |n o enrng the df]scussdon
ont urt%g hat, su 0sIng some person.has achieve an
|nvent|o t] s uI ean"continlit ?f emPIo yme
gady that is rat er 1po rn a%gayme rom the’ ser o
Ide 0 vrev¥ If a mans S eV0 F some Invention
t at makes for ?uccess sure aP/ f] at ma rechve some e
Inite payment for 1t, o that he can pease Imself whether he
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taX d on rwent urther afleLd not that he sho Hld be hound
oot. When a flnventgd somﬁ glt s un-

ou te ga l[r]eat source 0 troubeto out what attual pay-
ment should“be made to the mventor g en there are two
Per ons toacontraet It rarely turns out t ot SI sar%satls
[n most caseﬁ ﬁ s the mvenorvgo fe s ﬂ) e has
trecelve ‘1atw ich he_considers his Uﬁ oubt Fy
of those sma maka ?] Ift” inventio IC we have a a&
ﬁome tim experlenc ave been useful for the moment, an
ave n e n carr further. eaj] now that when wea
'|na | |cut ewfse some metho to et over th troub
ut we neve |n it as a th |n Ratente 0
et |n moment and |t roa succees trl(us

ar ne n Ineer the ajorit o these ™ make
gY] ts” have een Iotan never t ough{ orthy oteapatent

Mr. W. McLaben: The law, | b%lleve stands to- d%y that
whﬁtever a workman creates during his working time belongs
to nhis master. T ot b back {

Mr. George A . This paper no doubt brings. back. to
embers of the Insiityte map)fpm%morles r{Jy andgotherW|se

e Were, given a % et of Tool scaH and ;i our or two, wo

Mt f"@”'f?a"nya?‘% iy AL TRl
abgl?r an(? $ o elicve. pehap g i
o

mentione s haying sUggeste the tMeo llnssopnapearS
now ? im Wlﬂ‘l Her ekord for remune[alkn

I ees or mtroduemg| WO§<ShO imp rovement?
[yt Ings workmen have devised In the way of im rove rH
rming out wor %nd g t before the firnt, man e
ave een patented, while all have been re unerate now
nother , ce on the Tyne where sl 9 a ¥ovementfs have
een amply. remunerated, agd thel ucers man% teéef
ittle contrivances s |J|d e encouragned prom ted
course ahman can o elsewhere and % Hus arf]s with him
but ast e cond;ftlo aﬁe conmde[ rom a financial and
work mg Pomt of view enera Y (fm es to remain w ere he
i casseso engineering fo- ou see nhany 0 tese
d|tte5| g-show ? Im rv me tstha ema%e te|
uct\(n of sma unlt? e the instance of urret at e
r take the byl emrlnee nean see what Im rove
ort th b th hat

din
ments have Dbeen 3ntro udp these |mr§Jrovements have
crept in” simply from ideas of Wor men and foremen who
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have put them bef re their. frrm nd thus the have come
mto eneral use. again, (n boiler making, Where,
gt the alac hell Prate aﬁtd \elkend Iart]enrerp] ?raur a
frrmetwhoseaswg E? ?rrtsawert CeTOhg{t1 Waas aeva/ aﬂua%e
mtro uction to t |rm who remunerated him exceedin
t gave encouragement., With regard to condenser
ik SN e o B
uttrnerrrrlrjgshortsgetrg }:o%tno?rt earc elontrr agﬁeWI nr tHathe
ace ressed. I we cons dert tur ne, man
r tl)lr(rttt)/lenrrergns”au\/seedc%ng Into being. Take the Totor

Aecom ractrae to pare out th%
Brrooves an p&lt In one blade and o ?SOR an worF rour\ one
one ay we see [

urte1a erent metho 0yed.
ere a{e man othert |an h% ever contrrva ce for cut-
to0ls may be cite

fin The Introd uctron 0 eIec rrcrt
Int engm ering has bro ht ab ut man w rc
iovem nts can qe carrre out I exa

electric and acetylene rocesses eseeh man c esa]
Hrépro ement? hic re pra tr Sy Works og ractrce t
the su Jecto the paper Is We trated In ou eerrrence

master V¥hT0h(()iEa| rlnt aep‘& Efl to (ﬁt[ Htoesgewr(e) t\gvr?rrt Sh?rt)sroa\ped
ments % em t?ban the HV %t{s were ac%ustgme to 1
ears Hone y. usingss stands to-day wjth, masters agpe

B”nere is” stjll room for rmproveIHrEnet bgrt:td r”tolrt Bsot ﬁerr

% er |oser t0g e)r It ' Wou

mterest ere 1S no that work could be carrred out
much more aatrsfactorr with_greater spee than rirovr r
workmen an masters ere more ofI mind. " 1t IS ear Im-

Possr e to speako rmtr)rovement wﬁoutrturns t te
roverg trrhg some etur}n in the shape of mone
Ibson. have s own ow. this can be rr nge d ow easr
|t as been ?8 h vErey much t1Q ecre ito the eng
neermg wor tat such 1s, t cas his n ton pplies m
rme engmeerrn work, but m lcaseso or no ater

ethe [T1S IMeering or an re always
OSSI ||t|es 0 rovements, a f}Oﬂﬁ spe |m rove-
ents It me ns that what was one e?te can one In leSS
time and at SS €X ense th aB before. not, It IS not an f
provement. pat nt must be an Improvement In the quality
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of the work roduced, and rt must be at less cost or jt s
atent marine engi rs at ea hav had thrs

ork to d om times, ahq the farther bac more
there was to do becau emac ines were not o rec nor orIers
sob?frttrls act? dr?fs t“ Rresenrt day, an\o/lt ewere more t
hancee?ort he enClrJneg? to ﬁ}pe Hrv H dp¥fag ?ycoulrﬁﬁgsur
mounted by Improvements.

The Charrman t{IJ Adams made reference to condenser tubes
and p ackrnﬂ ¥vou he rnterestn g nloww ?t IS NIS exggrr-
nce as to the ef |enca/ estP/ oPac referred to a
the tubes were satistactory after a tair service.

Mr. George Adams: | h ve trred thousan s of ferr es ap
in each cas rtwasanea ntetu “rnt trr]r
HP 0X, when screwed ti farr tig t] econe ast
fed up' inside fo test the ferru I acase to P
ing ouf a condenser which had been eqorng or seve ore
ears, packed In .a simifar Wﬂy occasion  t
ome t ? —not rng to do wit ac ing—we 100 ou%te
errules from the tubes whic een rvrnﬂ
? urse It Is u rEtOt e engineer to ear In nfind tIrotte
re rrngs n his con? nser aEd always have water n while
undey st8am. Generally speaking our experience has been a
satisfactory one.

The Chairman : You have not found that these rings collapse
the tubé at all?

Mr. Adams : NO; | have never found any collapse of the tubes.

The ch How uch larger do you make the diameter
than the ran'srr eanof the tube? J y

Mr. Adams : It Is an easy fit on the tube.

i kg L S TS et
r; waw 2" success Q ne (}/ ence %ﬂ
Oﬂrervy]or may optain to omen? Sﬁtare posr

iy T el e, (e, s by | p”re%‘térevoes”

the' rjt of tt/sef?r rnve tion Is not

ht

b rtr but on ortunate

the errta e 0f every engineer; Ily 1t is the exception
ra hgr tha ae ru?eyto Hnd the engrﬁgeryand useful inventor
combined In the one man.
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nrshrn the unt oflabo mployed. Moulton,
Was pgats1 .an hour, w |cT1 \Basyt?re usual rate or
carpen ers.

Mr. R. Youpg-, M.P., asked if that were the usual wa
of dealﬁrg wrtHga man of ?nventrve a rl\ﬁy 4

Witness said it was the usual commercial practice.

Mr. SV [ Wat on for he Treasury contended &ha
the wor ot caI or an eqree of inventive skil
He submrtte tha}t there cas or an award, but I
ommrssron or\%] ht't rswasacasew reasrpal wah
Iven ag recognrtrono useful work the

artme t would accede to |

Mr Justrae Sar%ant Scharrman ) said the Commission
would consider its decision

Mr. Parsons.; We cannotalwasbLame rrvaéefrrms Therg
%e ﬁccasrons when Governments Can be censured over that kin

thing

everal Members.— INe case, if quoted cqrrectly, is a ver
baa examr'tle 0 nbo reward being grveﬂ t0 tg 8eserv¥ng Y

Mr. Becke gere]rs one thing in Lﬁndon thathas annor{ﬁ
ver at |s to Seé wor men eonﬁrnRN
pnole 1 e OrOttrfa'rerra'r ies Byt
??]rbfe to “devise an mstrumgnt to % P worl(<) n a yractron

t etrme at present occuple e Job.

Igl ther: The drffrgult %eems to me is wher
raw the Irne%etwe Yvhat IS | eordrnar course o
? an. indiviy ua of an extra n%ure 9/
whrc Irm |n artrcu rande ﬂrnee mg general enefjt
ams referred to the variols é)p% tion$ In cannection
econstructro of turbrnes and that |s case |n point,
us ments h e.made In connectron turbine wor
werekveD/ ercate |r] eveny Irectjon, an |n orqer to carr
t] ork out successfully.and et t e adajustm ntg as exat
the w]er]e required cer adn |e rat to be de-
sr ne ave been rnt Inaly course of
W rkrngtal nd as such evi er]t come WIthi ? t er 9 ar wor

overt

f the Coyld it be ne ces of apparatus of that
sl it Pl
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The inventions wr]rch ML Hamilton Gibson has sh%wn Us
are of course %p ﬁt one wouI ﬁ xpect. . There '3
nothing epoch %rn either or ang nerther coul
any rgr e enrccarm e made when pr tectr lrypaie

would regard them to a great exfent as t sefu rurA
necessity. For exam 49 none. of the Inventions considere

require any real scieptinic_knowledge such as the production o
thg wrre?es% te?egrapﬁ and teFep’r r%] P

Lfeel that we mBst e fs regt thanks to Mr. Ham%I
Gibson foﬁavrnsg rou orward the suhect matter 0
d? eengrneerrng trades a great servrce

per, an
P fact It s, not confined to th engrneerrng trades, buf rather
app les to all businesses where machinery Ts in general use.

f seems to me aOg ?at Feal térrns 011What rewards he mventor

ave. It 1s difficult to devise a scheme g which a man

getarea reward Ip proportion to thevalue fhis nve tron

J” but a small impr vement? ? onr asma ?

y r tron or It may e a very valuab Hd there ore
worth a big consl eraton It IS cine of tho e t moq gvhrc
causes. serr HS friction hetween emg gers an g yed; but
Bere is ‘r oubt it could be devel nd an\g out m
r;etterarsa atroHereetvv\}raesenamastoerrtalnndt gnntehvarsr I 0 tatrn f]
B éP? on the subject wfr gh | will hand uppté) rr ?rarr an
to deal with.

The Chairman (reading): —

WORKMAN INVENTOR.
Paid 110. an HOIN: Devised Siieli, Filling Machines.

A workman’s designs. for_cordite-fillin chines were
discussed H]y theqnv%ntrons 8 mrssrongsfntrang at V\yv
minister to- day

Mr. A. Watrﬁrns who was 9eneral anaﬂﬂer of thF

GIou gster I\Latrona Fillin, Factog/ sald r. Mqu

ton, the workman in g uesthn was ected rom afr]um er

of foremen, an W f areo temrn of lapour-

savrﬂ evrces hile orn this e srgne fwo
nes for |II| GOI

ocr corgite c rdIetemca ries an Frn hIogrR
or which they Wer desrgne é the ef?ect 0
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wrthr man’s ordinary emplo m nt? . That occurs to me as
one. o the ?fr ultres mythe Erva? Jecrdrng what recompense
an individua d recelve.

Mr.c. T. G.h espy | Whrle it is certarnlg right tg t remup-
eration houId e |ven for mgrovemthS u? ? V Work-
men and.adopted F ent, there aecaﬁses of wor
where t 0p engage

rBana
IS ? ard ossr le a or mstance Inas
work” gl

i L

? metPr Ezts o? ceiure ecl eg on by the combrﬁ é
fatntter foreman Hraug tsman, an mang

I remembﬁlcﬁ worth an in the machine shop who nadeg

rievance he arre at ev r%/ oggortunrt He a %
at he not heen remunerate or 5 an%an produc %
atoo for nlgedp rooves on the Ide marine engin
which was f emana ent

Or use In a?l cses
The artrcu ar orm roove wa ound to he a oo one for
béarprhrt a yniform dis rrbutron of oll r] the cross eait %
%een I statement as correctzireasona e reward would have

earned In this partrcu ar case
Mr. G IIes also desc d a clever d%\rrce de? gned l%
fore g nnq rrve to rose-hit used for finis h{g
the u g ts in atrrp e expansion engine cran
. Neville: One point has occurred to me in regard
to Nhe class of men rorﬂ h hr?comet ?e su estq?ns
WhICh ere escribed rnte fe d’rdpeare rom the re er-
ences t oremen, charge ‘hands, tsmer& ere
onsr ort e maorttllv of the | |m rvEme ts, an é e
enwodrdteacua ork and use etoos rov
them In the or rnar h efre qurf(e content to | atters
aste were. therefore ‘ask the authorto y give

his ex errence ont rs point.
tﬂ hese ays when emglo ers have complained that it rs
di ctrt ty rﬁ)

il bife 0 e Soblo e corsable vale. 1 the

sche eof pa ment descrr ed rf |tmeantthai mcreaﬁed outpu

as the res . Of course t1rades Hnron rt(r vg prevent

this extra payment, but so far as the speaker knows there are

no such ruIes in force attpresent ; d o
also found that once a man has made suggesti

them adeopted and received payment étor them ﬁtgere ?oﬁoweg
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other sEgﬂes%rons from fellow workmen: whereas if no notice
were. ta gagesfrons then little tﬁought was given to Im-
proving existing “appliances or metho

I Parsox s: Inventron IS n?(t very well . understood in
sos U go to ome wor shops ou WI| find that the

r] ave neve edr tePatentIA I some {neané
could he found totac teworkpeo?ewhat IS patentab
what rs not patentable rt would be of advantage.

T. Gjilesity : It is not 8enfrall grecrated that
und r pres Patent Law rovisi a HCI hons are not
g shed the. patent 1s not carried further by the inventor,

engew gar fa eouta tent for the mvention_at a later
Pnerro e

esires. ave een atenting inveptions
this countr Jortwoor reehundre 57

ars, and therefore It
1S nece?saryt termrnetenovet or otherwise of an Inven-
tr%r 0re"spendin trme and. money on a patent. The Patent
ice make a earcn, but It r?] not ‘always c?nclusrve and an
rnv ntor s %r maeasearch rmse ore Royapatent agen
an being patent

0 S0. rnstaric%s ? 3 same t 9
over and over again will be found in the Patent Office records.
hegharrman - Mr. Gibson states that justrce should be done
to the rau htsman and designer. | a rIrlree ey avea%erv
responsiblepositign, an su cess or farlure o sh1ps and t err
ac iner meverr]r“% 'largel evu onmthetrnarél\;g hegn avE
wor Z %ﬁ %de shr[% 8 got\r ava é Mercantr?
rrrrésﬁr tsrt 1S, and I venture the opinion they should be paid by
There are few. Marine F ineers who a[]e not inventors at
some time in their ves a g the mr? t not pe patentees.
It 1S, art 0 therr rfe t% over ome es, and th present
B?srtr n of sh rr\)APrn ﬁ een a 8 the wor ﬁ tousands
qﬂrEeers towars t egener advan emer\t I Institute
IS a ﬁweente frentrnterests an? th this Insti-
tute is exchanged information for the benefit o
The author melrtrons a rﬂachrne for %olrshrn condenser tubef
for Inspection take It he.means Governme Brns ection
T ﬂ aware. of an rns ect'(on of condenser tybes for Mercan-
tile ships, neit eF 0l 1t 1S n?cessar}/ Qr the onlv test
Hecessa]r rs)art romﬁ qsition 0 mate ial wante rs a
F C test a[r [ think | am cor[]ec In stat this is t
usual commercial practice. | agree that test coc sare unsatrs
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Bacto fittings and the metal t]ube described appears to me to
e superior/~ | presume that, the Boa iof TBade oud llow
\\r/vaohtff tPsobB used. In connection wrt this tube an 50 this

earlt rmgrovement Mr. Adams mentrone havi g
E{sed fibre ferru es a packrnquorcond sers with gpo resP
ecently alw a condenser whic eedo packed with fipre
ferrules, and tlie expa&sron of th errule had be

n S0 great after
Immersion in water ehwas squeezbe lrJ Proba r
was too tight on the tube, but persona §

t e ferrule when
| prefer cotton packing.

As you are aware the usual method of replacin opeller
sha tYsto remoye t etunnlt plate and put tﬁ \r\(tlsghgtrt Pn vrg
. Durmg e war a twin-s rew vessel was drydocke
\rf]rth cargo In the hold, % drt was found that a new propeller
s required.  It't er ecame ne]ce sary to fin some
ot er than the usual metho the new shaft to’go. in o
act proves that necessr rstemot ero mve rn s
was utrntesreo ship thag hunne a t

ock t was

Was ush outr fo.the asseé
rou the ho rntot(t]t tu ne ?rt ewor was frPtrshe
uture use.

e hole asplate up and rst ere for

Another erﬁartrhre from the su Iwa ofdorng thr ngs, which
if describe a(rjy some C eer in er enc
wast e re a, one to re Iaceaste enutw rc % ben
r] ered yseless by a ro e]havm\% een ‘wound ound t
E e The rem nmoNtrea as ¢ rﬁo and a s ort
fU rno ox andﬁand as fitted sp that the hox asﬂorntf é
este d two tu ns of ru berwere Itte rn he glan

hrs 0x t0o the place o tester tube nut, and rt was never

oung necessarY tﬂ remove it, ﬁ of course the cost of removing
the stern tube to have a new't read cut on it was saved.

Mr. Gr(hsqh n is well qua rfreit to write a V\Peron eared Tur-
bines, and this is.a new ev 0 mentt dearea rnte{ested
In at'the present time, and | hope.he wi trme In the Tuture
to contribute a paper on thrs subject to the nstitute.

Mr. Ha |It0n Grbson ; I m ver %Iad that the subtje(ot o{
my Eaper aroused such keen sc ssion. | expecte

course tha(s the mere ssocratron of Ideas would lea members
gesentt raw up on thelr Xp errences e are sorn¥
ervet at some of th eﬁpea ers ave met isappointnent
Iscouragement In t

elr efforts to Infrody e Improvements,
utt ey are only in the position of Krpltrng hero McAndrew,
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AT S ol

Pans last vo g hat we ave {0 remem %r owever
hat an rmrt)r v men% IS nof necessaril patenta e but th ta
atent. mus ays n rm rovement, o man li
re quite ca rovements r act ou o]
IVes are de oted t e] but rt rs ot eve one

has the * vision ena s him to look ahead an seew

ossrbrlrtreﬁ theremr ern suc an Imp rovement IR
owever, that trmes etter now than |n the past. an that
the tendenc |s to encoura e mven lon rathert nto |scoura?
It Asreg rsrewars t |n5 ﬁ tew oeteroyat
nYstem snh | have describe g a’]rest [n most Cﬁ 5
n would far sooner stand or thelr inventions. than
fa eaIumrI)sum Man workmen are nclined to be susp rfrous.
oumus freat th em ith teutmost]patrence and tact X
get their con de[r Practrca] rkmen 0 en%r Ig
Ing fOrwar gractroabeandw rkaberdeas and #
X venn tlhefs me attention an
Eh of an inveption or rmﬁ)rovement—% S it'wo
%u are satrsfre
gh

rn
eﬁ patrence asta an or a
va
5
{ op IS actual

g ct, rather more so. The it rcu lty rsrtl]o 5.5
07~ Xo one can tell.in the early stages
a

the Improvement IHIFOHUCB ntoior {\#?rl%/

avrnrg tim Bd money ou cana%%n erwar§s IthVFOa max

P 8ornﬁ with und to-
be atenta ¥0 caf arrange to payhrm a certain percentage-
of the royaltie

I have seen sriggestron hoxes in operation and a ee that
workm n enerally "are not fa oura drs 0sed towa s them.
The their ideas t roug are not quite s re
wha p ens; it |? much bétter, |n m o Inion, to meet
dividual face to face and %o into eac mater n its errt[sd

e In ta Ce IVG €r.are mere examples an COU
€ mut nde nrtesz pWIS edm%oweverpto emp asrse
| rtance of t m

e.im an element in_engineerin
ndroatg how relatrons hetween e FYer andgemp?oye can be
morove T we got errawtwa ou

a rn% uestions that have been éarsed serratrm Lnote
man would have preferre paoer on turbines

%)ut ea ﬁ A 5 that that subﬁect has heen rather overdone
a}&l r Ideor to stri eoutdo anehwtlrne {that at

f. Eielden, however_is good enough to syggest that at some-
future fime a paper on Gearged Tuﬂa ges woqugbe acoeptabﬁe -

t
|
|
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p Instrthe and | will keerlr this |n mind.  With. r\rhrlard t
the polishing of condenser tubes for rn%Bectron it was o
course Government Inspection that | ded to. 8
mrrat were driven to a ver rigid m;pectron f con enser
bes vrew of the nrver%ﬂ dop lon of water-tupe boil erhs
ie avy, and 1t can he re understood thﬁtwrt somet %
arter of a milll orse ower mrﬂ rou teeg
den er t B soneecetrlmeeat\? msse“rojr; ?em n ue “gg |0n
scrr%ed If ta duﬂy ? ﬁ on the .outer surrace ?
tilbe w |ch howed up any C[aw or lamination at once, an
tu BS were ot course Immediately regecte and not sub&elcted to
urther _tests an Inspections * such as Internal ISh |n%
Xdrauhc tests, droo tests Stc The referen?e to the ends t
condenser tu es ¢ apsrn Ue to pressure of the pahcd g
h 21 erg r] ?trn xer!)ence 8
tubes w %h collapsed s rY escribed The mternal
etero etu ewgres a/ FVIN madrrftwhen it as
ou(rJdt t the “co h(f one nthe tube ha? oca
ardened the metal an enab t]to stand U satrs ﬁctor
ainst the co apﬁtng |s suggeste

ggtac ent so ?Irkeessjtrg e>jadantﬁ£ 85% |n bOI er tU[)Iﬂg

ut wit h ?ers isposed Quts ﬁ WrS
etuB P ee ectv?
It ena ed t eAdmrra

nade 0 fr
fsotcon enser U erreﬂmens% heen. |mportF|

"—'2'~<~<

DO O

ore
ocally arden the ttﬁ)e enrfs an
escription of t
1bie

}rse a quantdty

rorgrnaoburga er%urdtg te to re Irce a eller through

H% Id eofmh ship |n$tead ofbp%e us| a?pmet 3t rough the

hold, reminds me of a som w t similar experrenc that

0ce rre some ears a a channel seamer in r

ock wh rc r urre s me extensrve repairs to the hottoms

e are o bor |ers: ther Was, N0 room t]o wor etween
rrh e bol randtesrn of the ship, and to have

t| te t e boilers Wou have rnvoIv%d an enormous ex ense |n

ecear away of salgons, efc remaving seyer

oPte La egs Wohrever the hoilers we/re satls torry reparreg

As the Chairman tryly remarked, Marine Engineers
forced at some time or oHtXr to be hnventors and 1t |9 thelr Ir(fe S
vgrc)rrﬁ) tg tackle and surmount such problems as are here
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I hank Mr. McL ly f I
but %rslteadara off In tﬁearesrr]: r;rsalto%ny ] Orﬂ<e rarr ge I?ie in\}verrt
one or two 0ints In t e ing

ene remar
cannot say t atI ree that |tw bean?rs romrse
continuity of em o ment as a rewar iMrnq_l orwar

rm rove ents. f neo the Iatters eakers hinted

Itrn Ir% terasacsrat rofserd?]mand
ten S t In t é en ence of aﬁter w rc we
S0 muc rre in th rrtrs work rn man

t th t fo
ntﬁ? 0 \Pleet thaartyheIn eernr/nrﬁa tt)relrrr]eqfrrt]gdfrec yrvaarnd |mmer?|
eckett considers that.the small facing maching for se
& i SS %e adapt |gg0r t?rI Sj

Wateerﬁ"tﬁte&%tfnnr i) by A
IPorse trn up on the bu hegH nless the Joor rame were s nﬁ
enouyg mewrthrn eam t of the circular, sweep of the
mec rne s shown. Wit 1eqard o his system of havi threé
s ort water u S Set o ve another, am afrard that the

bject ron u erar that we weremutr rnstead
re ucin ero rttrn One adva a o er atr
s?rS[l coc s rs t at we reduce e number of hdles in t e

dams ve truly points out that no useful purpose. is
served@‘ rnvenﬁr %Ipfor esaLe of rnventrﬂgp rt% wrt\r
that we must all agree. rs also important, as sas th a&
tepr? emtat ear rgl to solve must fir %tla
nerar%/ vdr rn that the mere statement o a 0
It ca he state clf g oesa ong.wa towar% rovr
the solution. |t Is also ar%mgunt im rt nee t tt e np
Wovement or Invention fhoul make uentg
hat a Pears be a brilliant invention sout io € adu
tice. reference to extryde tur b IS a
cas oint, This certainly pr mrs esut were
sap ointing that this type o bla mg |s not I| ely to sur-

he news aper a agraph referred to by Mr. Parsons. shows
i rsgrﬁcefu gtatepo gtrt%p Eut o? courge one woulrr} ﬁ<e 10
now’all the circumstances before passing jud gment.

In re Xto Mr, Ne ille 1 can assure him that in all. th? €ases
that have come \inder my notice the workmen, including
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Iabo rers and ﬂ Prentl es, recelve eﬂual at#entlon if thfey haw
an% % at all that t e wish .to rmg orward. course
? e men are rn odest arid_retiring, and others too much_ in-
med to ﬁush e selves forward’ 'hut as fi sald In my ahov
remarks this can be got over quite wel | ﬁ uses tact an
patience an sympath In dealing with all such matters.

|.am leased indeed to have hag. th first -
¥n|t oyerr|r|r1e\1§3?helrl]ng%|tut% a%\(ljemgﬁlnglsth?yacarusalﬁpfnce
so'many fellow members

A hearéy vote of th:}nks Was ccorded t Mr. Gldbéon for nls

Pal}%%san coming so far to rea It hlmsef and adding to his



§2  ENCOURAGEMENT OF INVENTION IN
WORKSHOP PRACTICE.

esketch reforoduced Fig. A shows dgwgeh |ned a
fitte one 0 our membe 0sep p
Well' p pﬁ in the steamer of w ch ewasc |efe ngin eer
Pomlts out that it corl(smts ofaba omtaf}d cu(P |tte
I in. t

I asso

urﬁ aCV(\el (}Ct ) Web conn?gvgolr(nneuvs at !?mt t 1S SI 6 |n con-
Qtrué’ i

ion, ae A enuslr(lzeusr%scostlgS ra conséructlon X |tn%] nhorg

C
|t?|fseroa%le 0} \rlg!a”ﬁuasstt errotoa%ly the I&etlme o?% e pump, as
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The engme stoP valve of th on SS Co. of New Zea@nd S
w?anu was foun } A enqlnes were elr]g
overhauled Tn port, to be fractured, and the missing parts cou
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no(s be located Wrttirn the Irpnrts ohf the chdest The Rrston arhd
ro %reaccordrn y awn{ éecylrn er for furt ersearc
B Ftrssrn gce was. fou eI ecesi formed In the
ottom of the cyl erc strn or the re re valve, as shown rn
the .illustr tron rg sowrn the cylinders and ort
section.  The incidént | f] gnostu aqueoe as ItfaBPnen rom
the circumstances that t ctulr lece passed from the sto
a érou h the casrno Plrrn [ orsto Its final restin
ace durin olte revolution of the enqi es— evs,. per minut
—wrt out ou the valve or piston. rawing, accom-
nre ya ette was recerved from anot ero our mem era
mart, Su t New Zea an
rs |s ot a case o |n entron to ] ro e on

|
|t|ons F)Y nﬁeans of t acu t? ut otNthe rt)gro(i<
material itself acting to avor aworse calamity.

0

Notes.

me mbersp Esent us from China the January rsts

'S Review of the Ear East contarnrng S ecra

rJ N Gordon the retiring %rrts assa or at

o China, ﬁnﬁ/ membe w nowdt or(ss 0

t?avera e Chinaman wrI Frnterest to

§ 0T SOMe | per circle of Ch mese Ife re ﬁF g

ssador owt eIr views and_ sentiments, while t
0 ne\ﬁ |na t0 sgme extent 0y ars aoo ang Were

%uarnte t evrewstI revailing, Ftes onres

Inte est T e[o 0 |ﬁquo]ta ons rom a few of tey

Qe of qur

3
rP etterss ow the eexercrsed
r%re rehn atrve at ﬁ orergn Court tog neral advanta

al?e hané 0esres o%hrnaa\ﬁrlP reall Qé étF”te”b%%rSOr%taat the

\erOpr retrasnce attachrng to the views expressed by the brain
Mar%hal Tyan Ch -Juj formerPrrme Mrnrster ex re?sed his
vrewst SIrjo nGor don h ourcoun or ovg
%03/ ern% r“plo {Ic Qffi c& asn mer S rrene
[ out heI ! reaho amno
rrmn ss reso tron e.IS ran a B/ t]c
and easr access % He is_hanoure an }/ | who
come rn ontact with him. ~This accounts for the ncreasing
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prestige oﬁt e British Em rre for which he has won the admir-

ation o eC mese ............... {\Iow Ir Joh out to
Letur ?] own cou tr cere ethata ter s return
ewr er show rr ss in edp utrog of
etan ars n or er to uI ho1p fo ﬁe an
en anc rren rness an wr, the Won tions Berng
rr o n | am ear est

ﬂokrn war(? E%J the tim
W en ewr vr It China again, andt er { fountry
In ten errng |m oy most eart wecome at will prove
even a reaertrmern the capital {han t etrmew en onu-

ment as er cted n t e. triu Ight over
% rl) e ey of‘h r?e%arture instea of mere%vords
tender my best wishes.”

The for e Grand Councillor, Xa TW Mancnu D nastg
a(tes of all the orergnmrnrsters in China |rTJ ls he 0
now best. | first made hrﬁ acquaintance |H suan] amen
ays.  Since then we have awai een on the most Intimate

terms. In_the year when Sir"John was a grnted BHIISW

Mrnrsterto na’l sGran Secretary man ICl
eadn%swrt im, a ame essw en I U ertoo

utles of Insp ectorG era l00ps, Juniar uar lan o
I-llerré aren oun | or an Actrn Yiceroy 0
hihli V ersona re atons We er, emarned as

(arm In m% atercareer as ebP In official matters St ohn

%vance e stroag st poss g ar}guments In favour reat
ritain (yda id the same in favqur o
e argueq an |scu se yex |ence was that ecou

always-arrive atarset nh nrsat r-mipde

and a so utron ro em |s awa S ossr g wr arr

minged IS se e 0 ustdce en ance myhrg oprnron

of him an ever increased my admiration.”

Dr. Wan? Chumr-Lui . former Minister.of Justice and now
rresrdento the Law od rcatron Co mrfsron stat es yre
atl nY]v Sir Jonhn een that of a Triend ave
on the broader p %torm P mon human rnteﬁests rat ert an
on. the narrower pasis Icla hntercourg h rarﬁme a
unrqu opéaortﬂnrt of nowrng e man behind t ”t) omaf,
ecause | earne to espectt e man I am better able
to a E)recrate éhe rr% orHa .............. ng have spoken as If It
wer % Irst lomahtoq1 inasm nty ?ncessrons
wossr le fromt ecount ? ich ers accredrhd orgettin
that momentary, possib ¥ [gotterh Trns at t hXeP nse. 0
one country cannot but te-act’ In the long run to the lasting
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detrlment of the other. This | conceive to be a grave erro& At
Iﬁast S0 far as 'rﬂ& own o nt][y IS concerned | am"convince that
the Interests 0 h| aan any otherc untr are m(rm] -
Rects Identical. may e rap |ca ?re en tw

tersectlng mrcles t e overa which stan

et Iotr%rgtsﬁn%%”a PTdt?or aﬁ uff '?éb'? r’h.'ssa des.
ﬁ]rolpeorﬁ Oll?:ra%Sm ewlis”a 776 to bring.the "tw centres nearer %he
i

ECOITI 0 se ments Heco this
g/S cceeded.

IrJo sbrou tclo sertr%ather
ecentre 0 Chipese nerests and the

éﬁ § Great B centre 0 %rltlsh |nt Irests to the
vantage o e has not ?en an 1dle sPectﬁtor
t an active part|<:|pator In.the col?ssa ha ges w ave
aé Iaczf In the Far East smce he first set 1 i eghores
Ina, ears a% eo%s seen the passing of the o “mj

andarn, w? knowle 9 the. world dld no ext%nd evon
the ¢on |n? ?] lestTal Emplre ie |a seen the gradua
course: he has see rapl

8genn 0 tna to foreign inte

veJopment of Western gducation in p IaceP the ormer one
sid e 8r1)cerhtraton 0 C mese Iterafur Il these | OYaa“ﬂ
rofite een s mpaé y,.and w enever] p053|

trown his welght on the 'side’of progress

The su resslon o
e importation” of Indian ? |um t e encoura?em rglven
rall consr_[ruc on, as wg the Immense Britis

ordonW|

rade ip the stan IS credit.

feave China fﬁ”OWf& gf %est Wishes o?ﬁ |I"'who know him.
His |nt| ate now q Chinese affairs, his rgpe exRerlenCﬁ

as a diplamat, and nis ce com renension of "Interhatjona

PO |t]|cs Yv we vgnture tq ontinue to exermse a ene-
Icla fuence reat(?rltal sforel npo |cg g/ ave

manY years of quiet and enjoyment | his well-earnéd retire-

Thera are many Pther letters from Chinese gentlemen couched
in similar terms of respect and appreciation.

p o b o
d lelds as S er %ent 0 Rure

iron’ H{I()entr?erev”}n |s |ck that even tthes ce wit
! ”a“tpji 0t i o
tlme [1 eeper PzP rs aes LI%n e% In

Iron Works at anya g and Taye %roduce over 160 000 tong



NOTES. 31

of raw an? %0 (%00 tons of séeel per year, but in the future this
output will be far surpasse

The mining of coal may. be also largely developed in China,
as there appears room for-it.

Boiler Expl A An rn ur was .held intg th
rrcuonlrsetance;ipvr?hsr'é)hnS d ‘t:ot a steam Ih %em? (abang 3

oratime and eventually towed rntoP t e case In rcatedr?E
rrsk attached to t ear ang tea hoiler doors an
ce sarP/ care required to avoi drsitsterérom rnaccurate ornb
olfer g the travYIer as sin GIns ﬁ y
9 0ng. with two urnace 2h lIns. dra thic ess
/16h rn wp S. wom ole oors were Hro(y
neont etoP nd one tweente rnaces %mfe etails
ich came 0 lig tatt e u e ornt for ower door
WSIOOfI tontesrota pce eouter
8ecure P trt S outaé) rent atwente
[wasr h)ene ay F og ag t nuts it would rrr%ht
Itself ﬂ' errars nd team rarse meantrme h
?(r Perng ighiene hen th o ler eft porﬁas ?h
eak from”t oor ornt as note W ich it was t 8
urther tj hen would A ha ct e

A i aRE e e
t eresutt at t ewatF stegm burst forth on't eu erPart
et e ?ave
temp, after dealing with the tires as far as possib eavP
tedoors open.. h tr wIer was afterw stowe rnt dock;
N examr in oiler, w neooe N, no_gamage
was ound to the urnaces 0 ustion ¢ am ers, T e e r-
dence odntedt the cause o teex

an e stokeho untena [t was consrde{ p%
ris to remarn on board, as ther were tw? rumso &ar
calcium in the engine roR he vesse was? gr]

curled'e

osronfas being g
eofherrornt at the Jower part of the oor ou Ir g
overrntertern P making it uneven, the use of t
ammerwrth he spafner then rouq tt e door den and the
ulrltger art of t ejorntwassplrt leaving a passage fo rthewater

The engtlrjrrr}/ewas conducted by Mr. Jas. I*. Turnbull, Board

of Trade
Another mstanc comin er the Act fqr inquir aIso
eferred to, rndfmﬁtrrwe%he risk due to ol egrmgnt 8Z

0
Wlt{'lln the aréa o atrng SUT?&CG [n this Instanc ﬁ
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essel s fitted with three sing'le-ended boilers 15ft.

Xra X gaf |O|H P h eacﬂghavr three corrygated ur-

naces ia. wrt Sep arate com qustron cham ers (g)res-
There was no don e ort boil

?t %ern examined In April, 1919, was useddurr a Vo
toT\nontr% Pport r uxrhary urposest garrrva/lq
Lond og% }919 when the freswreaowdto |e
out an tecentre oiler was used in ort at%rt
Ires werea ﬁrn set. way and when t mwas rea thr ler
was use as eauxr %ry on thedey ore sallin on on
on July 17th, when t esteamer i at am

e au e
lasses sh% hng nearll)yli At ab o m some
rong wi Je ort boile adt esto e odbecame wrt
seam %n Chie Seco meers t en trie
to reac or#erto s ut the stea rove hem hack at eac
attemp % H e safet were eased and the engines opene
out to H spee t e s&eam was reduce the vesse was
nc ore It was t en oun Ahat the P rt furnace had co
near th e ube and ev g the starboard
er was e% g h aﬁ resovd to return to
on weretﬁ oller was care P/ amhne P 8
waeperpatga the centre and starboa d chambers were foun
ulged, in addition to the port furnag amage he]
B not admit of the reparrs

carried oyt then, and sne sailed for Canada wit the po
&OOU ofdactron Odte er_return %thOI’OUﬁg mvestrg tIOP] F

ol e, I st o e

T P he fa
éfgr pnaaearétghece ofnabout%tB n the sta oard chambper
cham

erng e more Ssevere, The [anﬂeso h (ombustbon
amper hack plates were a|so set |n ﬁtar oar c mber
tate ad Tbeen orced overt e stays, hence the serjous lea aﬁe
ek ort furnace wa f %eted a out yns starting rom
bac corrugatron and émbracin o rc rru atrons heat
g sura s generally were . ratrve fre o
scdle,. with no srﬂn of corro |on on s or arefu
examination of the d ma wra ates s stmct
EI ns of overheating, t ese erng onounce on the star-

alrd the

ac
|

demands
e steamer were such t a%trme

chamber, an re was_qn't err tsre thi e{rofsrtoJ
kBowderP]/ su stance eauxrlar chec vave S Titte
elow the com ustronc amber crown, on the back of te

er hetween the centre ﬁnd starboard, chamhers: n mterrna

B S e g RIS Stk
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E\orts on theu er cwcumf ren ethrougt}wéttch the feed flows.
N auxil |ary ndenseJ }s |tte and th le(]t v(\!s rom
|| ort ar R OSItI? the dam uqe ates
%att to th chec vavet at the, fee wate V\i1

charged “so ne r that a reas se ment wou% 5|te
th ereon an t e pro |s | ene
cause the amae 5|so hebac e0| foun
the pat sc?nﬁt f V|e e de omé Ectln on the
vY]ater t % ates dto over eatin rought a

the collapse. Thed etoteurnace absduetotesu H
L o ol e e
?[ mg was cognducted lbtg Mor Longstatrpe §oan¥v of
rade Surveyaor.

Internattonal Exhtbt ohgtotor ﬁ ts M rine, and
L T Ofimpiz on
iteertn and actr]mer hl%ltlon heYd t?te sapn[?e guﬁcﬂﬂ
ast afitumn. ter arran%emg n complete

VISItS X our mem ers to t X tNtton t e ttme av |I(attb

short notice regarding t |nV|tat|on exten e

mitte
emana ement ommittee \o or ar mesa< %d resses F
ose on urme ersht roll who dgesired to take a vanta
the opportunity; owev , over 150 Invitations were ssue

e Exhibition was | e(esttnqnand valuable in that in ern&l

PR
escgt ttvematt]erg the list 0 #etag‘ss v¥ each g
Irm, thus mtinmtsm Its Vﬂu% re ereﬁce Stu 3{
t (#SCH tIve nPam ets at the stalls helped to make amends
or the shgrtco nggto some extent.

The boat builders were well reersented sam[ﬁles of ships’
boats and small mé)tor craft for re a m ruaj Ser

;aaataaaaaaawataaﬁttcsa

awt%a%ame%*tmgwaamwew

the view from the gallery was plleasmg to the eye o%t eV|5|tor
An interestin Iec ure, iven on March_17th b
Ormanay on thuuyv %I Problem. Begttnn ng wit tﬁe
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grscove(y of coal Ihe traced the progress o deve opment in in-
ustrial work and t ﬁnter rise necessary by colliery owners to
meet the rowhng needs ; t rht e internal ‘compustio engrng
entered upon the scenew the g uest(fn as to where from an
how t es Prt)lyo ff an sprrrts cou chomg#t meet the row
Ing needs 0 hewor Hav %rese%nt culty in an

rn the uestion, he the subject for ome gars, a vo-

atin recommen |nsutr Ie(governm nt to he rn h Iutron

endi ons regarding the su coo

rom otherwis wasev eta |on thus

encouraql prrvateent rise to step In and ur or futur

eeds. reco tions apparen sse
through a series epartme s and nothing had ee

dat. eman S

now the wo arge 1s.un 0 me?tt gnrgwrn
sed transport

for oils an grrrts equire ee
moving onwa{ e enormous a rncreasrn? consum tron
in America of oils, ap IT1ts. cou Bt he me ac%n
%rogucton from o1 tields, and no doubt restrrctro swou
ent osrthon reatened o become acute. Meantl e
It wa? those eérgar%; in trans ort wor ]a g
manu fiCt re 0 nhtors an grnes should move swi tg R
stron {0 ur% at im edrat\ steﬁ e taken {0 Provr et
Ynlt?not 0rrrlrt necessary to keep the wheels of productive energy

anrch coulrnlgbe retrsrteHIeél

-1LA.

OFFICIAL NOTICE TO MEMBERS.

Remit from Annual Meeting to Council.

S L it
and renfitted to the Counc eal with; —

FOL i Gt cesy A G et
g”nielrncuern(tha%xce t,?ng onSIyFtheGraduate ection, wtnctsr haﬁ

re
The Coupcil at th eetrn heI ril 13tli discussed the
subject anoPen orsegt e ter ﬁ\gsolu tion.

rA ﬁxtr ordinar Gene al Ité(leetrng of me bersr herewit
a J rda em er 3rd, 1o ratify the reso ution an
occa uoens ay. gtem er 21st to confirm it, ‘at 5.30 p.m. on eac

Jas. Adamson,

Hon. Secretary.
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[t was als suggested at th nnuaI Meetrn% tlra(j in vrew of
the frna cla trea irements o e Institute, adde %
esrra r ty pacrng %e halance 0 the revenue a cou

the, cre 1t sr e, those who were erIrnr[r do so mr% tvo un
tar nrve adf?natro or the current year as the Resolution
not take effect till next year.

......... 0-=---=----

Election of Members.

Membpers elected at a meeting of the Council held o March
9th 1920: —

Members.

Thom tgr reId AllrdceurssonégEagIe Qil Transport Co., Ltd.,
HenrléfOe rew Stanbrouse Anderson, Monte Bello Private

w._Brighton, Chesnire.
|cholas Anérlo 0 hol House, TFamesHemeH Essex
orman tt e§ tg/ usch House, IS worilr dleg
enrg Ba Wrn eér (Engr. Lt RN% Union Street,

min
AId i Braddock (Engr. Capt., R.A.F.), 174, Upper
fy. rooK Street, anchésterg d ) PP
Charles Christian, * Lauriston,” 3, Tanza Road, Hampstead,

N.W.3.
Arthurvgor elius Denham, Hr h Street, Mislev, Essex.
FHrearbert Apeﬁ(ander F’?eeet Trent n, t\t éhM
Wl wr |
Incol Ellroq Heaslegy ﬁnlt;ngand RoadI ﬁord
Krr rthur- enkin Obelish Road, Woo st? ants
Robert Black Leadbetter EIdon House, Wellington Street,

chh rom_ wdon ilton Road, ow stoft.
Harod R obinson g?ccl\flelland g amess Street, Mon-

Thomre?salt-ltﬂénq\/chermott In res& t% Greenhrthe Kent.
James Mac [eéro & urestsreet richton, Thompson & Co..
Dona Kenzre treet, Glas

Henrv CMar es Matlreson 4 ?exandraggeet Canning Town,

wm, Lynn Nelson, Cottage. Horselev Hill Road, S. Shields.
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Edwin Fredk. H¥Iton Nicliolson, 846, Romford Road, Manor

Park, E.12.
Robert\?ld(g[g%ﬂv, 27. Lumsden Avenue, Southampton.
Jameé0 A ullivan, 5, Ivnockrea Terrace, Blacknock Road,

rk.
Edwarﬁesiﬁfe Prendiville, 68, Mefsev Road, Rock Ferry,
Don?d GrEnt Fairley Ralston, 22. Hatherley Gardens, East

am, E.
V. B. Ratsev, 4, Inner Temple, Dale Street, Liverpool.
Ric%g[ Inclegon R nnemp.The British Oxygenp Co., Ltd.,

verton Street, Westminster, S.W.1.
James Henry l’"|Iey, 26, %oton %oad, Pendleton. Manchester.

Albert Edward Seaton, 32, Victoria Street, S.W.

William John Stone. 25, Hermon Hill, Snaresbrook, Essex,
Edward Alexr. Stanley Swinson, Crecora, Bloomfield, Belfast!
JosewaPattlson Thompson, 15, Adolphus Street West, Seaham

rbogr. .
W. Bernard Thompson, 52, Burnt Ash Hill. Lee, S.E.12,

Robert Georqe Towns, 11, Lichfield Road, East Ham, E.6.
James Knowles Walker, 6. Howburn Place, Aberdeen.

R e
Al?revo\ll 9Ernest WﬁlteSI e, 133, Fernhead F%oa'd, Maida Vale,

Associate-Members.
Haroéqa R%/ Johnson, 5, Syndhurst Gardens, Kelvinside,

SOOW.
James R%%ert] Scott, Messrs. R. & H. Green & Silley Weir,
Blackwall. _
Associates.

Edwmidglggggf Cleveland, 16, Elespeth Road, Wembley,

Herbert Harland Denton, 5, Waverley Road, Bournemouth.
Graduates.

Angﬁ%acniven Campbell, 36. Muswell Avenue, Muswell Hill,

Hunter Robert Miller, 4, East Restabrigg Terrace._Leith.,
Stanley Tayfor, 200, Algernon Road. Laga%we”, SE.

#
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Student-Graduate.
Leonard Nightingale, (L Ingleby Road, Ilford, E.

Transfers :—
From Associate-Member to Member.

T. Il. Ellis, 165, Great Dover Street, S.E.

W|II|am Wehb Englneers Bungalow Jacob Sassoon Mill,
0. No. 12, Parel, Bombay.

JohnTC Thompson Hawthorn Lodge, Dunstan, (ialeshead-on-

yne. . y
From Associate to hije-Member.

John R. Beveridge, Gordon Villa, Balmoral Avenue, Belfast.
Frovi Associate to Member,

Joseph Vickers Hutton, 18, King’s Terrace, Southsea, Hants.
. Hydes, TO, Manor Road, Rughv.

From Graduate to Associate.
William J. L. Howard, Swan House, Clifton Rd., Darlington.






INSTITUTE OF MARINE ENGINEERS
INCORPORATED.

Patron: HIS MAJESTY THE KINO.

Session 1920-21.

President: Lord W eir or Eastwood, P.C.

Hon. Treasurer: Alfred Bobertson. Hon. Secretary : Jas. Adamson.
Members of Council.

Chairman: Jas. M. Dewar. Vice Chairman : G.J. Wells.
G. C. Blair. J. B. Harvey. H. Bennie.
A. E. Crighton James Keith. H. A. Buck-Keene.
B. P. Fielden. Wm. McLaren. A E. Sowter.
H.J. Fletcher. | W.E .McConne_II. I F. M. Timpson.
Conveners of Committees.
Awards—Jas. Adamson. Library and Beading Boom—
Finance— CHAIRMAN OP COUNCIL. ‘W. McLaren.
Issug of Transactions | £ M. Timpson. Papeis § § & Blaennenx-
Advertisements Pro ert M De
Junior Section—G. J. Wells. {? Ve Boberts?n
Lectyres on Internal |tan|c En ineering Staf
Com ustlonEngmesa Jas. Adamson. Memorial Fund— Jas Adamson.
Representatives.

Advisoy gwmltt?e Board of Trade, Jas. Shank
British Marine Engine and Bol er e5| n and Constructlon Standﬁardlzatlon Com
mittee—B." P. Flelden Bennle, A. Walker.
n?tltute ofMeteﬂs A
Engmeerd 9 rainin Orgamsatlon Jas Adamson.
Standardisation of Gearing—A. E. Crighton.

Vice-Presidents: «

Geoege Adams (London} Sir Jas. Kemnal gondon).
Chevalier Beljard (Belgium). P. Lannes (Frap
Alrexr. Boyle (London). Bobt. Leslie, O.B.E. (London).
Beveridge (Belfast). J. S McGavin mag
J. Blake_( outham ton). F. A. Murdoch (Bombay).
. Brown, C.B.E. (Glasgow). Sir Thos, Putn m, J.P-"(Darlington)

y). B. Beid (Calcutta
JWillett-Bruce,0.B.E. (Liverpool) J. W, BlchardsonélYEOI’ East Coast)
S. Cairns (Japan) J.B.Bichmond, C lasgow).
ir 6. J. Carter, K.B. E (Lwerpool). W. P. Bobertson (Sea erwce)

. Earnshaw (New Zea JG M. Salmon (America).
0
[

B
i
W. V. Browne (Ita
W.
J.
Si

aj rdD. Evans, DSO )(Q gens- ]

an
EngEl\PIear -Admiral G. W. Hudson, B
W.

J. J. Kehoe (Sea Service).

aE Shanks (L IZAq I)

urgeon
VI\;llllhaommsp(;sr?nSD &“E Célrdltl)cf[)i
G. Wlnteeburn Brltls olumbi
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Obituary Notices.

“JAMES WEIR.

g geatfgh gn Jul 10t‘11 of Ahee fraélgelgeo\}‘v aotllzn%remdgpto As_
aipf reglar?ead“()y aEur mgmwrs an I%]IS personaf qua\'vtnleps \Aslere

a eir was b rﬁl 4 servdhls ap renticeship wit
Re ﬁlrfl dégng?r!germ léédzg % %O¥V Co—iﬁ) anf(%erp\t/\?zgrq
A ?fvmgwsz%ﬂge e
boqers sutffseergd tPnedudclea t I()thegsht%naﬁé vYang totberlnegn %It?gut ?rq]d

*We are indebted to the Marine Enq rkeeﬁand Naval Architect for the reproduction
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provementf with a view to reduce, or eIrmrnatg the causes of
the trouples experienced. To reduce t]h dteroratron In
bollers ue tov rratro In temperat re the Hny o] Ineter was
evolved, and to es en e co[rasion reducrrqn ecorrosrve
elements, the ﬁ zﬁr)r %pecra ump ca l)n 0. ernP
Mr James W err wrth ls rother. George, starfed busingss, in
Glasﬁow in 1876 s consu F]ng enaneers eantime deveIoprng
his | entrve enru? wrthé e res értt e Hydrokingeteran
specla g ere fol O\G/ the condenser and th arr um
xtensd remISes became. necess rgr 0] mg% gfow g
eman sfort ehWerr sgecralrtres an boutl the Hr
tion Rortron of the! prese t remrses at Cath cart waf estahr
On the retrrem nt of Mr. eore err to Australia usI-
ness as orme asaprrvate co an the yodngnrgener]
tion became Eart&a On the r trr nt of his eras t
actrve head, err became the re omrnant gartner [
James W rr a uous H Pnn ction with eB?r-
neerrnr% ote Hr nd near Locker

frreshrre an studred ea optrono the best appliances
for the re roductr n of \he progucts of the earth and the im-
rovemen of catte rea rsrn that the Prowm% |mportance of
armrn? operations emane conservatono atf]ona ener
0 meet our r\%ﬁurrements as far as possible wrt In.our o
Imits, elr was a d resr ent of the Institute. an
rom Its rnceptron Pranr feste B rnterest in ouhoperatrons
hein one of our Irst sm nhers When the new pr
mrse Bun er Bont lWtron e resente 151,000 towards
% eing su scrh or. the pres n urIdrnP He_ con-
Er yted a er {0 te nstrtute [ , entitied Stea

Ine Efficl
1
r

8 also contr] ute ers to oth er
strt tions sn a ‘the Chicago EX rtron Feerrng
ess in é&% ave one on ?team Pvrt ller eedrgg
hrIe am t esu roun ngs of 1S coynt e Wrote a book
n rgé/ stem at er.’ rother Thomas
orm rI R n neero th rna’tdercrhants
now rvn retir m tatHeens ur err Mr
r c.is.e t errtwo srse . We accord our respecf
ulsy atm/o the eat of their father, whose memor I
Ive nt inds of Marine Engrneers ormany generations.

kd Fisher gH n, Member |, MarE% —Born in 1841, in

Ceé/ on, w erg ather was A.D.C. to he Goverﬂor h/ounﬁ
h%r entered the Navy In 1854, and served urrng Ri%

and hina wars, receiving his lieutenant’s commission In
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He thus arI avee %en e of his pow s, and was aﬁBm!ted

%unnera/ |eue an orrler 0 %st sea%om%
5.a commander etoo esué}
f]]he l.\ﬁ% Eslggtoeo F|umetoa ran ewm] ﬁ gflr

hlte ea m for

this new weapon: sti or Ca

estgﬁ a omtegﬁlyn %ﬁ%la#(t)e?ot e agr%ﬁ}aredmnezetxnge etQangﬁ

as anBed ro
use agaln t Arabl. nva| e

contrdcte

tendent o
?tme
ficer
tecommg
e was A

er and n gnted the nstdarmoure ram
from Aexan ria through illness
on service, he was_appointe srecover to com-

as Director o ava Ordnance, ﬁ mna Su erm
? smouth Doc ya}r and Controller of the g
%llednearya 9er 0sts 0 Pentoanvl
dev%/as twige Co m ne In-Chie afoa Includin

of our principal 1( iwhen int e e |t rran a

mand the gunnery school ?t Porimout an aféerwa ds served
sucgessweﬂ

h miral rinten ento ¢ rlnc al do
was om ander- mE at orts ouFt)h tpel Vénava

ort; and
1914 t0

et 4
to a further de%etl n of our North Sea
venture at the

Amer sum mofhls refor swould 0ce
canb aforde ere

Ins tWﬁ

ﬁt eNo({t Sea IS tactica

the Drea

or IP
manl est ec
ﬁmo
e £
ma Ing a

englne r C
many

trainjng.” .
nava e%rr I

no es of ships, in.which
Wr'eg:;dgt’c emd&\ﬁ] tia/gtors |ssgoian|5|ngd 0 rs"were sho
? Ztant mqhbllls tion: aR

m 1892 to r S ser
ember of %e A mlra]lt Board % b ePn October,

ICE SOOI’IET an ag reg

ned 0
orces to assist the ad-

he resi
ardanelles. "
gy §nmmﬁm%$?”
t lkaﬁiwassﬁow by the b UI ! J
guns a nPge
?Igntlnq T T eepnturcea
dm f]stratve emus w&
the Im roYemens mlsﬁe technic cation aE

erso ne Lhor?\l ers rove nara to ralse
I'l |ne SO { a\ll_Y the real masters 0
IS

recelve qbt : at first, §s°|'t'”3 SCear 3 t at
Cers e terto et er ewasc03| t e

ss w evi en tered t

womco ta or temoreex en |veO

In realjt |so Ject was %o exalt engineering mt

el

extent as
and though

enbnmmmnmnmemmm
Hg scherﬁ as been mOdIer(q B% expengnc% this
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rinciple remains, and executives and engineers.are now one in
Bntry gnd education up fo t %e moment of%pema?lsmg

gr on the alert foh every invention. or dscov whlch
would assist %he Navy ewa the champion o Lor eV|
com,oass of ewalte tul%e oller, the fu b| een |ne esu
marine W|re es(s1 te egrap a host 0 P dern InnqQva-
tions. It was m"th att e control of su %rme mes
‘Nas taken over ro the Royal Engineers, and evise
{stmme a ers%n mine-sweepers,  His faith |n ol was c%m
gete and tlv IS ecp usias qnd ins IrfitIOH the Navy did
great deal for the adv as a fuel an rlme mov

The greaf war vin |ca§ %I\?ve\ll\(ortm %nz% |t gvaéa PI gds s ﬁ%

ost decisive battle o
ave been won by his Shl s, and as} irect 0 tcome
dﬁ |ce t the resu

B first rgers arter retHran 00
ours nog end wit He has eft his m r u on
s 1 | i éa e ‘éts”d##é’r‘é%vae%“‘i'e‘h“a i Naa(f il
z\ﬁpelgqotr?e e}/vy and the nation will ever recaﬁ wﬂﬂ pr|>é eﬁuﬁ
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VOLUME XXXII.
Visits to Works.

Tisit t essrs. J. Stone &CO Depifor

d,
T e Woﬂ(% at Ar how R ad we |rsft v3|ted andﬁW| tR
er rea (fvt amlto GI son res In ourint 5, t

ustratlons ns in t ewor S ops ereﬁ ? o
m resswe an The mate”as wor deat
n¥ t e Firm for sea s vice are well known Bman

emeI ut a brief description may |tt|ngy e given
general Information.

Theal[abor IorK with sampIstaqurood P ad, a ”8 hndlfferent

material, mn ? C&USFS 0 %I Hﬁ? 3/ MICro-
SCOPIC VIeWs 0 sta SUU?IUI'GS wa L1 Intérest and
Ins I'IJCtI n sho |n hat SCIENtITIC res arcﬁ ags an Im ortaH

art In the wor Ineer and that a% r without fec
ﬁlcal Enowledge IS msufﬁc?ent to Insure progress. — Microphoto-
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52 VISITS TO WORKS,

Passing on we %aw sto?ks of |n%ot metals élnd other ro%ucts
awalting des;fat& errous rlneg& sta}]mpl(n% rass
castings” of all lns We then turnéd Into t? gpartme
%” %r&mw DRI pals.and e were 1P “’C“esr O e m %f
P{ R fsnlshegl Poducts ﬁ ﬁ(ve 0 tﬂe

d dIS? arging t
ventlve acu g hn re éew ?r automatlc w
a vantaq S here .a ftu yi q Y]lcgs an WI'[
ssmg e results in the and Ing "ot the finisned articles—
when tool enough.

Specimen Auto C.

r(] ansn from one department to another, the chan es due
eo ment and ext r}5|SR of remlses "with co e uent

re(renn%)vgrS w Op%raélo\nlssnto Orun werree ve év Setrrsm to
/-nxsh expeller des Ign andedetalls(}n/ere ShO\R/ Y) a/w?n s an
ter the apparatus was esc[le We were co uche t ﬁam

oo i & crating o e§h u rhrc”h e agsgt(?kdoors

%?é Itte afograélngvanrou how. the passing o tfPe ater
the ashes for dischargin them into the sea: evera Inci ents
were cited to s ow h In cases of emer ency afl |n
llision or torpedo damage, t eector use
succes o earing Water fro ee n
ree%c Bol#n er subjectl ong enoug to enabe t e vesse| t
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ring is cast Wlht anels as shown, an? also a lip running round
ventln the meta Jhoyin

oze |seaﬁ run, down (! u|¥ he eItecl ladles over
Wl L T R
rrllavehn(g Boss rlbs in th% I|r(]1dle lfrlstahdl?lgnelsrefaecrgi
d'1i the fack oF the Dear| garing Thol ljin. diam. By a

o T
M -
Ih%re%js'@?ai% Hiey

ou
Mn. deep.
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Stone’s Whlte metal for hearings |s weII known and app
ciate f ts astln o ertls examin t|on 0
sam fe car estow the |n9re s n t|*

or dif ] mpressmn a

reni] rposes ene the Bto
teatentlon |cr7 the metal streated to evolve the best
and most uni orm results

Ash Expeller.

BU|khe?d door o[perate Hder a ceratral system |? anothef
feature of manufacture which we note aéshnvq (”1
epartment to anot er The doors are operated hvdrau camy
gressure IOT ouble actln% 8umps in the en mTe roo
these automatically maintain uniform "pressure. afeguards
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are'provided so that in case of frre a fusible glug maz abt in
cosrng a door, or In the event of Immediate passa erng
é for members of the staff or crew ﬁro rsron IS mad
eside the door 50 t atdt can 1e He an sed aqarn n
the spo ﬁs arp ¥ esign of the doors and t sysema}rc
manipulation q them rom cen ra staton with the local safe
8 3 rr\}\? rovrsrons have bee the Wor of trme and testing
nder working conditions wrt a vAewt mea Tever crrcum

stance for the safety ofaII concerr(]e. Three rettrig P
dogrs were shown f 0 open and shut ah

rom { r%eb df% %orrzonta ﬁ%or trt) oPen ar] fs t
E 3 gang t%ooperrrla d shﬁr ﬁ)cailca oo, {0 S oy Trom

The Maichrne Mouldrnﬂ Sho r]cludes a Iarge foundfr ?
voted exclusively to machine moulding, and ¢ strn 50
boxes slide valves, motor pﬁrts efc.. “Were seen I course of
manu ture ad ornrn to this rs a Bronze Foundry devoted
0 sm Man ese a p or. Brrinze ca trn s varying
ron}] o o ax s {0 sma timing  levers otor Cars,

the oun ne noted spec aIIyt e Iarge number of
castrngst at were mou ded In one box.

l)ectrrgal Shop — Wnam s and Swrtch Gear for the firm’s
Bi a)rn Lreg stem w tere observed In very con-
e num |ther in.course of erection or on test; prior
esPatch to their destination.
Tool Room—A nge c ntral tool oom has fust heen co
eed and 1s one of the best lighted and e(ﬂ xam?
ma %V”ZP ecessargars gartmae na eofnnr]eeaﬁssuurrlnn ferr%C rmrhnrlrrnt
(]rl cynsrdegabfeprnterest J J
¥ PIa hen dea“ng in metals of rntrrnsrc value,
the recovery an w crap metal .and weeé)rnps 1S
f reat 1mp ortan ture ths undert e Sup err(rJten enc the

borator ta to at no scrap 1S used for any charge
tﬁatmrgt aveag feterrous e??ect rnpthe casting. y J

After a tour.round the olg Works with all their associations,
were rovrderit an We roye to Clrarlton 0 the n?w Works

secra (i or ear} wit Prop% lers rom

art tod - Includ eprocessa1 mould gt Fatten
ade and the set to-pitch planin ine which“was at wor

se two sta%es were fxamrne consrdFrab %tentron

Interest, as an excellent opportunity was afforded of seein
He modus operandi which mgh)y f[raveyonly Eeen abIe to rea

arouse
Recover
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Foundry.
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o7

Propeller Shop,



58 VISITS TO WORKS,

\ r|v t the theo ,
retlca lanation tq the mind; we cqu ovrv e manyfac-
Hre 0 an%an%se rort}ze R ers romt oun d% ] ere

the raw material 1s made up Into, Ingots ang their co posmﬂ
checked Dby the laboratory staff efore their issue to t

about] W|thout the {ractlcal gemonstrawn

.
Turbine Propeller.

foundry. The furnaces and dryin st ves were found to bg o

(et e A A
propeljers are ¢ K&pe t0 arﬁ ac}:s trlmp an nce
on rails, to the Machine Shop, where a large amount of very
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heavy machipery is installed, and the firm’s patent machine
for ﬁxtamng tH ¥aces of the propeqlers mat em%trIcaIﬁy true o

t the close of the visit we assempled to partake of a hos-
prt%le tea proer rrto cheer our parting. P

A vote of Hhanks to Messrs. Stone and to Ha% members of

the ?taf for therr krrhdly courtes?é Was Hropose
ells and se on h/ % eters
Hadonbea oteCo wahoha de-
vote 0ing so, had sur-

he aftern ont our taton nd In
rendere detherr gatur ay aPternoon gotél

Messes. J. Dewrance & GO'S W orks Were visited on Mey
29th, when our party was conductea t rough the varigus ge-
Eart ents b Mr Lawrence and rﬂem ers” of the staff who
I rpenrael

%g?theqe afternoon to meet the visitors, and ex 1Ea
ighly appreciated.

mg swrgsaﬂ the firm, an action of s
Many of the appliances and .speciglities familiar in the
En Ine De artm were examined an |m rovementsr
ate met Iscussed. e water oumnswrt te
marcs et arran ement 1o rev In the event
ass ere nvie ttedwrth to ened ass

re ar rk desig i an extr reca tI0
rnrmrset e rrsk o reaka e, an\”) S Of S e?ra ly treate
eectd and tested. to show thelr ho resist

B
The asbestos§acked water aug whrch IS made t%ht by Tlhrs

thelr part w

stem was origimally introduceg fo steam users the' firm
e water au € ndve a non

1S a
met !?fearr conse Benl do not abra %a rg(ast
[oun T he ga ges are also provide d with he agona
useful improvement of the glas rotec was intro-
|J r??ome }/ear pao the consrst o%ah secra toughened
asspaltes It rli ree J‘fragm nts a hout r{ wager
g as souI h craI ns ectors of Factories
eqT |re such a provrsron being |te
gradual advance of steam ressure of. supe]rheat and. thg

Htro uction. of t (he mternfal com ustron engine, haye exercrseI
the minds of all makers of material exposed to the Increasingly
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Transparent Water Level Indicator.
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evere strains. and stressgs (ue to the changes, and the guestion
how the a%ered con |tg ns were bern% met natura arose
when valve ¢ ?sts In different ﬁtaqes f manufacture were
viewed, as a de ect ina gas -jon chest or %asrnrg IS more serroH
since the days ?f pressue when_fepairs mi

more readl fected to remedly defects. pecr ens . of . cast
stee were s wn anfd the special features explarna todndrcate
the proc sso manu a re’in order to obtarn the .desired results
In soun castings, re |a le for present day service.

For theseI high pressures and t\em eratures whigh now reaches

300 to 5 asu lemen-Martin
steeI or other surtame materm must be empfoyeg

ass of the transparent water IeveI indic tor is speciall
tou rq ds ts ar’tjt tt t steet/
ere are t o s ecla

ra e an ote §¥?'” Héﬁftene g?ass p[\‘/]vattreh?lttea mt]o ;

centre art keeps them
|r:|enty ar apart to allow of a space for the steam and Water

the jojnts” bein e with a s {craﬁ ressure ac
t% H]edp t?at ﬂte water \Re IS mo% earﬁ irf rt
|n cat |nt e tlustration. e transp arentw%t r eve
‘°£a5 8W in, has 2 I Sneet o m'ﬁaass'tée s ke t‘“t%%” a‘nt
|t?th htbehrfnd tIHe watedr Ievekl% ovgs ctEearh ? J
The variety of valves and cocks made e firm is ver
?reat ana agdrfferent designs in respect trydetar s s "ttow th ét

he vie ? \J fomers are [] In re PeCt to joints and pac
Ings, also facilities for renewal of parts

he renewable stop valves illustrated. are made e |aI
bro ze the seats beihg compressed to give rea er ura
ren econﬁtructevealsarreea i gtvc B? ? heosrea
cF\Afte seatcan% ns ewedI Yro % (f totecetpw
co er 1S removed, The vaIves an seats are madeo nic e
a or hrgh pressures.
Sa ety valves of the lever and spring loaded t es were
dwrth attention, also re uc alves, relfet valve

ns g
(e s on s S ot e o

ubTrlr]caté)rsbaItnjwcopnelc |o&rs lustated, |
e double control reducin illustrated, ha ecra
fea uref and advantﬁges overtﬂ gm m o% ?ever a rf 89

nd will maintain the required reduced pressure within narrow

Imits.
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The flo cftean}]traé) IS rowqed with a pilot valve, when the
fIToat IS f”e ter rE] ot valve o ns { T momentum

the fa oato ens the aln va veq tpll dlschar es
the water, tetraP nshuﬁo suaden OHP water
as a(icumulated 0 Till the tloat ang ca eanother scharge,
the valve seats are made renewable of nickel alloy

MOUTLET
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The press auge department proved most interestin
Iearnedpthe*'I %V r%the ?lrs to thoducet e stgm of mgkl
ressure 1 ?es W| an oval s rlnqn tube. The department |
0% complete with ap aratus for obtaining exact pressures up
to 10 tons on the square inch.
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The dlffﬁrent kinds of hearlng metal for “geh
quick or slow s gedI were. sto |n the. d %rtment devoted
to t ePurPose a Iustraﬁlons on V|e showing bearings
Bead b ?CEIVG the meta Taﬁe 'Tt ers with It pouted on or

for wor tration shows connecting-
brasses ?lneyd with w\<1|te meta %the wheel Yjvrand type. .

t or heavy loads
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The laboratory is an important feature in all establishments
where hlgh céas etaqs ar e ?t wncn and chemlca?éectlon has
o be considere Its In He overci?me and  Messrs.

ewkance have a% rou know ?e of all that.Is nece éﬁ

the pur ? the testing ana?/smﬂ mng t
sdr; feerreeng IH tals to produce t e best results to suit thé specia

On the conclusmn of the mspectlon of the Works ang dis u -

S|on of the Fomts of Interest, the visitors V\f]ere (ntro 8
omfortable tea, S{ead before them D kn con-
?vm heen

siderate hospitalit Sir John Dewr a
unab?e to Bepre Kt on account ofthe |T(I”ness a relative, sent

ame sa ? wecowe %voteo thanks t the Firm and the
mem(? of th t] for their kindness an§ dp%urtes was pro-
en,\sle y Mr. W lam McLaren and seconde S. Mart-

Lawrence, in responding, expressed the hope that the
VISIt hag proved of mte?est an% pragtlecaf valhue to F3’:ﬁl

Skefk o a - heai(lng Worki uton, June 26th —Qur visit
A e S ke 0 une Was a most | teresthng one,

We are g ebte to the members of the, staff for their ex-
anatlonso (f various processes In or[]JerFxtlon rturning out
he bearings and securing accuracy In the Tinished product;

The, rods %nd tubes used are esse tlaL f the most reliable
material, and as we gro eede tnrou works this was ifus-
trated ste é/step s the machinery and testing at each stage
were examinéd

We rw the rods _and tnbes ﬂf SW%%\I/Sh

chrorn]e steel as the
rom tge SKF steel works |b eden, where ornlg ore!
th e Com any hése rogs

arrl
use ained. from mynes, owned
are%rstt ed |ns emaﬂathe and yn ga? th? automatic
jn Ines, fed W|th ourrodTat
ryo racei then go t rou h man Hrocesses inclu mg
aﬂuen cantrols fan teSting at eac ste

mach |ne nt, where the mac
gmtbme cut o#mhe outer an ore out the mner. race he
a
ress. Lehardﬁe nl% g tmen%groved artlcularg rpﬁ
g, with its special” furnaces whose temperature 1S checked
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a double pyrometer control.  The treaiment employed
%rde sthtéreS ggbtérarﬂrrr] hout, a fact that contributes to th% ?g

The ball factory was robabl the most interesting de art
ment, wrth rts rYnJN Frnachrn which turn outb ls t

accﬂﬁlls |s carrre(q1 outTrnemelrrct [[])grsrcfr%s vlvnrlrr% e o staeceurrre 8

Trﬁ se machines na requr ite lengt wrre cut o

orFet an ta%utgebanl?r%emtoaases hroEr% ﬁre reorub Sr%ed. Ot
%ﬁrnes a?ter which 1t rrrgrr?eneé Wltﬁ rrgrd cogtroq ch c%
r each .0 eration, or'i eclsl

0 OWS in mé)enrous macnl ersm VIV EiCh are S%ECI&?J/ %rrg BE

the company for their own.use . Varioy 0Cesses are-
tnen carried out in revolving bins, untrthe ?rnrs%éj f wit
irror like surface, Is rea y for_its final rists E tests. .
oth ocylar a otherwise, make it | Omﬁossrbe for a ball with
Bneo allest defect to get Into use, and We were intere

sted 10 S
and pick %u\fv?r%e%f?f% atorg ﬁerlevrl;tthaa sr%fatg%%ot In a §?16 %a?

We were aLso rnwted to [nspect the well equr%ped works
laboratory, where t etallurgist was kin en%u9 to de
trate a est In_the crushing m ﬁ ine, | was ?
etween two oh s In. the maﬁ ine, and Hressu[) 9ra uasy
Increased, until the mi Fle ball was' %rushe about 40 ton
In this laboratory, samples are taken ror(]r eac co S| nmen[
stfeteht ztrte?rrrves and searching tests made to chec equa ity
of the ste

When tr]e tou of the works. was c mpleted, I\/A
Proctor delivered a ect re on th app |ct n of the ball- bear
|n s to marine worlj1 r w |c an exc nt tea was served
artaken of wit [%reﬁ(atron o ourt sg of the-
om an%/ and o esta for dness manrestg Iy Prﬂ
In escor n% us through t evarrous epartments and for whic
a vote of thanks was accorded.

LECTURE BY MR. P. J. H. PROCTER.

BaII bearrn snowple}% adl importan part in the, technrrrue of
rﬂo ern .engl eeLrn% odern conditions mgke ,r lrmé) ative
t atengrne rs take advantage of ever meané which economy,
may be effected In the uSe of power, and since one of the
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rrncrpal means of attalrnrnq this Tnd IS 10 red ce fric-
lonal resrst nce t tIre owest possible point, ball-pearings,
already widely use comrn more an more Into avour as
Ime oes on. wou seem, owever darrne nrneers
ai/e et fuI lrsed the p ssrgrfrtres and advantdg

bearr gs, €s ecra y as regar s their application to s rps
mach rnery

Constr ctrron—The marn f ature connected with the manu-
acture the bea hn sw ave een brou?ht to your ngtrce
durin etourot Bt he ore[pass 9 considera-
tion ot the applicatign o t ese eegrneg 0 marine en rneerrn%
antt“g\rnésctomm nts on their design and pérformance might prove f

Historical —The ordrnar cup and conecyole hub-bearin
on fof the ear“est exampl fb Il-h arrn onstruction, a rs
f | foun to ave awr éto ur rn certain definite
Imits, e necessr or a jU tme ﬁ é e low earryrng
faétacrt[)[r this tgpe prfevente rts furt f evelo[ﬁtment an
It tgarmegrntrodu lon 'of the ordinary single-row annular type
Annular Type.—The structural simplicity of this bearjn
i A

il e
Item eaII

aside the ques
ete rrnerg0 of attention Is th roportronrng

of the race grooves experience that th
axn]tum etgf %renc is o[tt)e/hneo) % lls rolln ebdetween two
tpates pacit owever of abearrn signed on
lInes wodu sma since tt?e mrnueaﬁeao the con ct
sur aces wor# resu ressure 0 averg in ensrP/
reduction of this Bress re intensit ﬁ ovid rﬂg
race- walys Whos rvature tends t encrrce t II and t
annula %Vﬂove bearn re resents th egnoste cient com-
Bromtse ere carr rn frt y and frictional loss may
ary inversely wit one trs Interesting: to note tha
the tressesstun ma. earénroo such constructrop are beyon
%nyt ing encoun ereg in ordimar engrneerrn act hhat Wi
ereadr understood wh en considerdtion I “P the sma
area ortin an Intensifie ourse
?tua deformis, In conse uen ea cerarn . g nt drn
fect IS gxperreBce In this anhnular t the
rou ms ot an

N
are_ introduced etweeE the races te ugh & t(mn%

while this method makes 1t possib aximum
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number of balls, there is no, doubt that severe stresses whrch
will aLfect ”te life of the bearrng must be set up wh ithe alls
pa?st qnslot This itrs dvantage |5£ trcu ar notrc
able when the'bearing Is called upon to sustain any thrust load.

SKF Bearing—Passing from this c%nsrderatron to the desre
Bf the SKF(rii oUble-row seIfar nin earTrtg on view, 1t will
e understood that Its peculiar ‘property o %nment ermrts
two rows of balls berng mserted ithout the use of any till gr
sIot The large curvat re 0 th1e outer race ?wes a’‘smalle
fricti OP Iosé an Iﬁs srdrP% fect, a{t while the, capacity
|'Is reduce etota apacl e hearing is gr ather

Tar enumB?raoSflglaJFrt?trte]&J o %8 wrﬁarglougotless CaneurtJ taf]ne
sore idea of th eaccura% Snecessar In t emanu act re ofFese

bearrnﬁs hut to make t cea{ might estate that a pear-
lng cafinot even be asse bIedr theCFa sare - 02mm {00 ar
;)n diameter.  You wr understand, therefore, w zate ai

e h 36 %“a%a“rr%‘uéi“rtéc“tte“ o e '”?or%%atfm?asfnc‘e" e

(UL LR i i e

raded i lg |ch are correct withi onsequently,

£ IS 1m ssr etosywhch raesoul eused orab rrn
mrnatron It |s imp ossr

Iett(frlrjae aatVIrH? IS %rea 0] en ar e on the res in
% aures connected |tibthe ma cture and srgvn 0 t?te SKIg
a |gn|ng arrnr{r ut it w eun erséoo at iever pos-
srb cdre. | H %neret tte uct tha theavsou
wor S 1S in accor Wit ? rtrons of this class o
nufactare and that its u e ualled e |crenc¥ as a means 0
reducing frictional losses makes 1t eminently suited for tise In
Marine Engineering.

As the present design ofmarrne otors |s passrn through a
motrnte esting stage, | gse 0 rrétgoutbour otd’:eafew

ga ||C tions een trl us. an ccess-
h t a.tpsprhe By e oty

g, 2 |IIustrates t g crankshaft of a four caflrntier two- str
nrt deve %prrt 3 B w notice t
R ol W' e i
load ?420 ]]t%s ayfg p 'ﬂt% are Hrnydrametet
t ea ing presents no difficulty, as it is

The itting of the end
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asseg over the end of the shaft1 ang regg)stered against a
r by a nut, as shewn. The middle bearings, owever

haYe to be Ehreaded over the granks, and. tq ove[ %me this (H
? etlhne earing used Is o sufficient interna ore 0 a ow

fitte rn this mapner. It IS then m unte In
o e s, b e W)
(ig the sleeves, P/rmn\ [}rsxes ahe Lhearrng on t ta er.
hand bearin acts saqui ebearrn frxrn the shaft
atera . The method of protecting the bearin orern
matter maY he rif rnter}est On the utside our] sua ittin J
a c?ver with felt washers js employed, and the samg mefho

could plied on the Inside, usrnﬁ split cover, The 1l]us-
tration o ver sow ethod which aﬁ recently come into
g rcnhe housin

use washer Is fixe h e or more scre s
whrch% e al o? rt)rrng g Pess t g was?rer In t
drrectron of the bearing so that th % %dge nearesttq
shaft Is pressed. against the Inner ring of the bearing. . ThiS
ensures atrg t or t, whic rotects e pearing from an th rn
that ma wn up from t e cran rt [t7also ren sth
cran t more arr -tight, a vitally rmp rtant point In the two-
cycle ngrne

he adv ta es to be gained by ?5”‘% the SKF bearrn are a
%I ncreai F engine efficie c ue to amfo t tPta
rtrono rict na 085S, and resulta reduction o ueo

consumption, (2) | rease securrty % Inststoppage.
Reduction of ti ufespen N rrcatron nd atten
tion. Srm rrcatrono [ttin eqduction of edrmen-
sions of the motor In axraI drre%tron rs facrlrtated as SKF ear-
r}gs are consrderablys orte[ an ord rnar¥ earrn% This r?
areat imp rtance especra eyrnt e case 0 motors Ith severa
duced consumption of lubrication

cylinders. ssentia
YI since the 2) earing 1 se/lf contained running in grease.

From the crankshaft we naturall ass to the. thr st hlocks,
nd ere we undou tek Ig ave the f] rntere?trn% rng o?
oar well enoyg efficie cy 0SS6S 0
the Hos oet Thrust B c as man rsa van-
ta es, ut It 1S retarne erha B he M

ﬁCaUSE qu
Sgrneer knows It With all its. fault NOWS IT capa
ties, and WEI'E one to su gestt Im a earrn rust, hE
woul yperr aps, as 0 ﬁaqent]eman ald on | Irst se rng an S

Bearing,” Take away that Chinese Puzzle.”



VISITS TO WORKS. 75

It Irs however proved to be no puzzle, and in the form of a
Pro er tBrus Bearrng sapecrﬁrarzl surtab? ?rttdnﬁ wrtt}

%I he eliabl turﬁs o the Hors onero
ewea nesses. as been prﬁve onma occasrons

Lqurre ents Iaced upon t re, howeyer, ver reat and ma
e priefly su marrsed as follows:—(1) It mas eca anble df

taking up propeller pressure even un erthe most trY condl-

trons and this wrthont constfrnt Ins e tﬂ

sel fubrrcatrn and 0 asrmB Ia

nrgltCttI ol tt%oben%l{rle mgéé ovement

must not rrtjfluence the r nrng the %earrng un avoura%l

Fig. 3 rIIu?trates the tgpe thru%t block used in s%bmarrnes
This Partrcu ar.type wa S“Sf led I_?/us angd fitted by Messrs
Armstron Whrt orJh In. 1914 to marrnes { con-
Ersts of olr standar P/ erow self-a rgnrn%
irrngwrhtw sing Iethrusts erica yseaterﬁbearrn s 1

€ Co S ruc IOﬂ

o ust
ﬁ%e Ieaest ossible. S?S tm j

raqius of the spner c sea rn sstrue from the centr fA
ra ra [ng,. an VY unit H r%
utin Qver a te t aI trmes
weather or c d steamin

|%urrn g the ordrnar
rust bearrn IS a source o constant xret %/er

il

men Ing fost on suc casrons a te thryst
ten t ﬁengon one S% rs state of affairs, pr %Ea le Wrtsh
the ordinary thrust lock, can never occur in earrn

SKF pearing Is self-lubricatin and if we consider th
co-e?tecrento ?rrctr nofa|—| rse gﬁ %e Ing as -06, t%rn?r el
runnrn? and that o earrn%% 1tesavrn o
Eronal 0sses, and resultant Increase rcrencg He
ecome . aq rent, It ma rnterestrng here to not
svr rication W Je INg engine IS at rest, the T rust

should be. nearty illed. with a oo Non-corrasive Eease
ut Wh ile running the bearing requires no attention atso-
ever, .the rase a trn% erel as a preservatiye.  When tr
ermits th rrn eceans on:t with | nzrne and te
rea e renewe man s. Fi ust

ates a
I Thrust Bock frtt dato tyr In t rs case t[r arn S
are mounted on the orwar enH of the reduction gear s?r tJ .

From m%rn mac rner we r ht now tu to the au iliaries,
where a wi efreI asa vere our a catro

B i L e Ao

weignt of the eompete unit rs 200 bs and 1t revo ves at a
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speed of 3,000 r.p.nx.
hear?ngs while P

1

The radial load is taken on two 1314
he weight of the shaft, with any resulting

Fig. 4,

hrust, is taken on a radial eard of (”lr 141% type, which is
ree on the quter rﬁce ap IXe Ltera IS 1S our usual
itting for taking thrust loads at high s;Yee ds.
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Steerin Gears These form a particularly suitable appli-
cation forgS Ball-bearings. Hover often hds t H ?rnﬁtrnpp
e Courts of Enquiry on coIIrsrons at se een Far ure o
Be Steerrrl)g{J artto act.” The causes of these fail ures ma
ngl itting of ball- bearrn%s throu%rhou he cor-
trol s th a engine, ertarng/ rgr ises them. Let us
consr erthe advantaces tot ainéd therrhuse oe adiusted
.esow our specia er. which can be adjuste
fo ani/ eq ueé drop. P Ourglt (Par%ngOOA a tertv ebearr o
Een loseq In this anger and will run without atfe tipn
ree or ﬁur months,” when the [atter aa een wrtn
rease ﬁarr S are onrnﬁ H 50 counteract a
eflections of the shaft wi out q the bearing.  Since
ere 1S nQ wear gwn with resu tant in ‘arht movement
rom rest 1rs assured,  Th ese he rrnos o(s 855 t P]Qﬁ efssa
eat reso anr eaI bearr or tee ear ontro tin
nk e Gear W ﬁets we |ta]srn le thrust bearrn 0
ake g the thrust and t us to kee ar w eeIs consta t

In mesh omrngtoteru der, I av B o z
an aBo atr(on to”th act]uatrng gear of Krtc ens (P
Versi The rust 1S take g q Hr standar 8
g g ou 3 rust be rrlcna ton %as %ergnlg rovedy gHrrt Srtsa%e?nd
tt)gd Prrrout houtt t?tpese unrs t:]p st b Y
s an. interesting application, shows our thrus ea
”M)S?H to tnegru%%er stﬂ rJga sTtt% oneo H drg
Ul 8om anies. earrn |n |,Hne%er
pports tne 50 tons wel Ftb e ru er stoE eftrrn
unte on acstse Joc whr% alves, tha owe
gart ormrn a stuffin Itted wit ano tT%h a
earin runs co M}uou}sz in grease acilitate ex
amina on or renewal 0T { ring, a collar which revo ves In
a recess In the bracket 15 formed~on.the stock.  When 1t |s
pecess%rv) to exr}mrne the thrust . earrn the rudder stock K
owere slackenin tea ustrn nu untr teco”armts
ont e rece In the %t | us sgp ortrngt vv)erg tof t
uh ebr corn ete al bearrn can ‘then he remove
T h earrng as grven ever satrs a ion |nt s | s ow |o
as been frtted In con usron Hra)/ e]
earrn as y 0 mean attarHe the eve ment ofw ich 1t
It s, the efore, surprising, that in view of this the

|s ce(rgsn e war, brought commercratJ en rneeré tH {0 a
1 earing has deve ope mmarrne%ngrneerrng to the extent
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CONTROL SHAFT STEERING GEAR.



KITCHENS REVERSING RUDDER GEAR
Fig. 7.
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Fig. 8.

Messes. Allen nd Slmm nds EReadln% —September [1t]]
ThdS VISIt was [ ﬁ) easan surrou dln s as to weat EI’
nd scenery, adde to y the hospitab| rov sions maﬁleb i(

tm an’?v0 ﬂgveal\lzsernm onI the rlnwfug eelnF
sta er ’o% e({'idln tgﬁ/? PB Ihaqm abovet ktmoug
whic ﬁasse
The wor s have heen in course of considerable exﬁensmq
meet the ? r%re uwemerhts adding to industrial em g
ent and Yo the resou %ft countrg to mﬁetourne?essm
The motor carriages, which conveyed as to the works from the
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stat\?n \gere made b (e Company in Hs extended field of
work, and the trtPst and fro gave a good opportunity of ex-
amining and testing them,

The AIIenlplston rtrhgs are now well known to Enﬁtneers and
the varlt% ages In { etr{nanu actur? re examt d with In-
terest %co posm?n of the metal ort %ser as ?rrtved
at Its. best yme?hs% many test trials: t edree of cqom-
gressmn In “the Tin| P age to, %lve de3|re results ben

gfarrtvedhat wh |e close attention to accurla };tn machinin

tttng ave combined to give a good resultant

eIo ent of he iston rtn in the form now largel
(P ue tot S|stent forts oer Aﬂen mgerY
aea ouAtng tjyro uce |C|ent rln%to satls y the gemands

Igher”efficiency. an reat r ecq in the’ use of motive
Powerg by re ucmgyfrlcttth an avmgmgywaste due to the pass-
ng of steam.

hle foundry, with hehappltancesforheatteg(athe mdetal ere

interestin e connectigns bein mined and ex;
H]lgmgd The ctge and‘ Ml JOKES, the sans t} and
¢ Special Ingrea s m e tne 0ulgs Tor Tacing
Eurp ses werg shown and ?crt With the @ vantages |
onnection with the pouring of the moIten metal.

The [gattern sho adjomd and the store, were visited, andf
the patterns of RI tons a BIS on valves vlewe in_course 0
constructton In the macrhtne f ognmuc hme Was ogcui%ted In

ex mlntn the varletly mac Hes use []
makin the |ston rngs, a ompressmpt em o give d
ness. esern ema nt ree rmOﬁSECTIOHS accor |ng
to the ameter e cy er or which they are required.

The rings. are cut .with strict accuracy.to fit the seqm
ehtnd wqch arﬁ rngs to [<e each se t|on UP {0, the\%/ ? ?
ecyl erW|t nimum o rtctton ntathtn P
nes ustrations show the etats o g [ptst%
use |t ort e re}/hnqer valve, otrPump chambe ey dre
used orelther steant, oil or gas eng|

The vY]orksgoEths for the anufacture of motor cars and car-
rta es showe se in d| erent stages tH‘ Erogress Iud| g

COUTSG O? verh au \We were ITIEd olT 10 t
ar €S ovvroom Hara /omm wnic arge erection

éeso dlﬁ rent(h rPdps fem om talsé motar

ment
the reat Western HoteI |nto WhIC our steps werpe ﬂlrected






The Allen Patent Uniflow Type Piston Illustrated shows the fitting of two pressure balanced and two A type rings.

i
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polished end pflates and the ia rge -air gg pP] rigse prevent 10ss o and cor?densatlon P
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Internal Combustion Engine Piston fitted with three pressure balanced rings and patent intercepting

or scavenging ring.

sta Pdardd preserq kIJSIanca glE]ype, fitted with f sI| S|de %r rabbeteﬁj“C sgals. The J‘ erce t t-

. The pa rings are of. I d

ing or scavenqifig fing.A, which.is ton head, 1S copstrycted alves are Xe

roove by screws li. “The r |s e 0 0 roove | c beln

>efween the ring, and the ho oove e use of tiIs ri r | e rt|c es 0 er SOt d ma ter
rom getting to the packing |ng. he pa Ing rings are thus kept frée and r wear is re uced.

‘SHYOM @ SLISIA
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High Speed Internal Combustion Engine Piston fitted with oblique type ring,

$ are house
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ressed into. holes
a moderate temp

dr
era

IIed in the piston
ture by the action o
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Weir Pump Pistons fitted with Allen Patents.

STEAM END PISTONS.

The water end pistons are fitted with a modified form of B type ring.
The packlng ring proper is composed of vulcanite or woodite, while the
wedge ring B is a solid cast iron or steel ring. The side_springs exert a pres-
sure on the ring B which expands the segmental packing ring A outwards
by the wedge action. The springs are housed in the removable tread or hull
ring C, which is clamped between the end plate D by the bolts E. The
steam end pistons are fitted with oblique type rings.



in this case two single packings are placed in line, being separated by
central distance washer.
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H P Piston Valve of Marine Engine fitted with pressure
balanced rings.

_ The sides of the rings on which steam enters are facing the steam port,
in order to allow the pressure free entry to the ring grooves. In this case
the steam enters at the centre of the valve and the opening between the rings
and %rooves are thus towards the centre. The valve body is cut away above
and below the rings to prevent block packing.
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and Weﬁarto VLof a high tea to prePear)e ttrsar;ﬁr the two hour

[)rver m han (s)WandAseceonEfed% T Bropose

Mr. A. Dunbar, fr Aus
t(a a, conv yrn Company our apﬁrecratron 0 H]rr
indn ssda Secretar Ifectors, and members of t
staf evotrgg t elr trme an attentron to_recelve us.
Evans ceharx Craven, Director, acknow
edd the vote 0 ks. We then eEtered the wai ng cars
rove tQ the Thames side to embark on the river boat, re-

turnrng in time for the 8.30 train for Paddington.

In vY]a mtrmated th%tt vrsrt to the fMesars Fraser
e Bst one I atur uﬁrt'
nsentt all members who

an mers Erith

ﬁSjr and no Pfrcatron B ad

ad appl |e or cards tor the visit.
----- 0
Notes.

British Science Guild.— We havg recerveét 3 copy of tp

regort cont dnrnng the Pres en |aI dresses deliver at_
grhg June 2 ress dven or
u), enfiam e ornted out t |sa vanta es under which the
o o prod uc lon IS carrie on under exjstin crrcum?t nces;
the “necessity {rcuéi\ reorganrsa%on of ouf natronal Torces

0 evrtrth the di les met with day by day In connection
wrt(h Ineering an other work. y oy a8y

Lord onta u Beau |eu drrected attentron to the Tfa -
Port Services dat e>ﬁr |mprovrng the faci-
elreussaoantE otgart]rI e igcoo So f the regorretssesinaroeu\rlvoretggrﬂg
ﬁgpdnpttgsgg ?QQS m_c(i t!e " uo\) tions Indicate the icop(e gy e

0 rebyild the national prosperity o ro ene
we fail to rebyild the national t b dened
basrs an t e revo utrorf]ar ﬁvem nts Ff orte ore gn
enc assury an active form, the cause wi bemar M]c
|ca elieve that the menace 10 crvr Isatjo “h
e arises from, a%e[verte menta % Fh
asses lle the national Wealt grew

closing paragraph in
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ra |d| and riches fell to a new social clas including rrnaney
Ta orkers, reaétowns tltran up, and from Wanto 0
t rgacc modation of thel cons%antl swelli ?

ons far to ufrI the req uhrementsu sanitation or ev n of
ecency. du at capra in prrvaée hands ma
ety ra nically used ar]1 thatt IS has happene rn A errc
espgcga . Ca rta t an1d Of. Trade nron aSﬁe
used for fyrannical pur ose rs IS a angerio ocr ich
must an can eﬂevne . reusa
to reconcile capit labour, each nefessar to t ?eOt er a

ony fnlggd\trvrl rnforﬁ/\rerted Fthfconcge%srons canct e sbé)t[)
of unréa

sonrn OStIl F orcised, t e manual worke ?
grven a HEW Interest I Ig Wlt new Pp ortynyties Q
conomic advancement, an thIS 0 ¢ou tr¥lOfIZOB Htra -

tions, gsve Rm rsaise
Hrre is dark with heavy clouds. ‘We. re reaten wrtln rater
angers than t at of German mi tarrf]m w Ich een
ro enmatnlr}/ rrthe sprrt)t of the British race. T esurvrva
fcivi rsatr ar Pr %e In some parts of the wor
tugnsuw) ca lon 0 f ntific knowled eto thenatron
Ife can evrt requirements of o % eong
com fex organrsatrons ?
)

sintegration 0 u
eans rrng ftarvatrnrh Isease because nature crue
unrshesf r tion of her Taw's. 1T knowledge Is. power, &
aco ollows, as Goethe sard that “There is no more
rea sr nt tBan [ nor nce rn ction,” and, Plato, who antr

cr ae g ret an 2 ears, ornte outt é

pcacleg ore dreadful In proporr nto ca tﬂ

ener y of the rﬁnorantﬁ gent, rrrpu that upon t e

FV ology of {fie Britis pefopethe ufure o crvr rsatr n must
epen% e can, If we wl ot o reconstr our

ros rit roa eJ nd more sta e ns but P

ave t e strrcken and distracted I% f % uro e

mpire, to the accomplishment temrsitn

%rcnseProvr rr]enr:e sout {0 US rwhet erwe o U der
Igireat Eﬁn Ires o the past, wil %termrne } ora
ties which our race reta ns rom t e trarnrn its 1o

stur from the feachin Its greatest romt

shinimg example of its her es on sed and lan and In the air.”

stal Palace Exhibition.—The 0il sec QE iIs of much in-
teresf’ to Engineers, and contains manv exhibits from firms
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dealin W|th 0jls, oor pirit and diff rent t pes of en |ne
sing ese aso ue |ances

rom” th e s processo re with sam evar|ous
inds 0 Irts arel ust jted ande alned atv rlous
sfandas o nown firm merican

Show a mtervas a cinema film oft e pe roleum In ustry from
the well to the consumer.

Le(itures re deljvered in conneetlo with the |r’hStI'[tutl(1n of
etro eum chno gIsts og% om evenlns t _[QH

[epm etem er 2.7[n Pro rame, on " The
U tilisation of Heavy O

Student Gradu rder to enable prospective candi-
dates toent% ¢ the Ettaerfdard OP Ua|IfIC%'[I0n foprt gexammatlon
the questions set this year are printed for guidance.

Theoretical Mechanics.

A

Define a unit of “ Yvork " and a unit of “ power.” A steam
%lng raises 800 galls, of water Eer mlnute rom a mlpe 300
elghse10 F\%f&%t 5 e effective horSe-power? (A gallon of water
Define * fo[ce %nd explain how. it me%beme slired. W hat
Plats Srgeempoyed y the engineer in estimating the magnitu e
State the conditions that must be satisfied by a system of co-
glarne%r forces acting upon a boéy, %at the bgd ﬁ remain

Define “ Acceleration” elocity,” and explain t
relagﬂnshlp betwegen them. FtheYncre sgofve%mt pfa

Lo o MR i

ody

te the f I th t

moSIEane Ex;?%'?puﬁgeg'%'e% |ne ner ssr%rk?gl a%dIQh% B%?%é
would

oot ounds

hich eac e expressgd |ft nergy IS expresse
Ibs. 9 o gvt%“%%ﬁo”éﬁ“ et ‘.*%Sha'ss 3%%6?‘?.@0?” o ag‘”ﬂe o
03|Hono eZPe ve ocney In feet grse ond and miles
Ber our. fa e =32 Teet per SEC. per Sec.).



STUDENT GRADUATE EXAMINATION 9
QUESTIONS.

(BT S bR
Irection of the v O%I%C at must b EIHWYESSF

drt move In t tion AC with the ve ocrtB of20att per
secon "

Define the specific gravity of a solid orI uid. - Explain how

rrrérvrrvt?lu_lr! get@rmrne?he sp%crtrrc gravity o etrol w oFS)e specific

Determrne the depth below the surface of the se% at which the
gregs%e IS =0Nn toH per sq. foot, taking the weight of sea water
per cubic foot,

f\ cubical vessel 3 ft. hr h is filled Wrt ter find the re
sultant pres ure ntge ottom Whe(Jt It s wr th wat e[
%tr te so that the base IS nP)clr R to he Rorrzonta fin

the resultant pressure on the hottom when: (1) the top is close
and (2) when the top is oFen

‘ ﬁhtt%r‘%t tﬁt‘o'}t?”aensrtq“'hb”e”? 3f pioaing pody. dra
e d In water, Show that t er aret o no |t|ons of
ur r Iace |n still water, wou It er osr

ferentI one posigion is more i yto eass
ex arn the reasons for the preference.
scribe the bar?meter emd state how jts indications are re
Iatet

toutm epth from which water may be raised by means of

Irn rical vessel is filled Palf full with water. 1t is then
SEth otaTtron about Its axis, w |ch r]ertlrcal ind the shape
of the surface assumed eventually lquid.

Heat and Heat Engrnes

lain _how you would: measure a.quantity of heat i
B”etrrr%a Hermal ﬁntﬂts G?ve t?te defrnrt?on ofythe Brttrs

Grv%a brref descrr tion of a thermometer an% its use, Ex-
Earn ow you would proceed to graduate a thermometer In
ahrenheit deFrees and Centig rade eqrees.

tate the relationshi between the ressure temperature and
voPume oq er%ect g)aps now may thF Ih]ip be experi-

s relation
mentally det rmined
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QUESTIONS.

Explain cIearIX flie meanrn% of the term “ Mechanical
equivalent t.” State It adlue and §escrrbe an experi-
ment ywhrch is value may be determine

hat do you, understand b thetrn}] “ LatentH? t"? De-
scrre nex errmentb mea s of which the va ? e Latent
Heat of S n] ak/ e found statrng Partrcue\ y any precau-
tions you: wo take to obtain an accufate result

W hat rls the c(alorrfrc value of an average sa Ie of coal?
How would you determine the value experimenta
B

in t steam, State the amount of expansio
single cﬁrn er must not exceedy3 or 4 times the mﬁral vor\ume

ertc oaf normal indicator card f rom the 5}} ressure
@a

ﬁglarn tZe reasons wh ex anshve working Tends to economy

nder of a.compqund en e an Jr additiona
etches ow its outline wou e changed If e eccentric
E eave, was ad vance t00 muc %m cgns ence f the key-wa
ernﬁr |nc?rrectl ut an v) Was re IEce
on the va ve SR efore a her ft |nc |ck had been
put in place, thus ma Ing the va ve sprn etoos ort,

In mode r] gvan@e engrnes prston valves a]re frTﬂuentIy used

T S VG A LR L

EXBIarn the “ fourstroke and “ two-stroke ” gclgs as em-
glody In Internal CombHstror] Engines. ~ State thé advantages
disadvantages of each cycle

Describe the cycles adopted in Diesel Engines, and enumerate
meoﬁozrrr]rtslnrenS the/C aes?gn) whrch Afser from stangard practrace

Describe with sketches a gear.foy reversing Maring Internal
Combustion Engines, and eg ?arn now startr%g IS errl?ectrve.

Machine Constructron ancl Drawing.

B S et rfrraa'rfva've;(?)ar'a“;

Sketch a cotter joint, and explarn Its use.

Sketch a Igbrrcator suitable for a crankfrp { an en
0Hrnnrng at 350 revs, per minute continuously for long per

Note —The Sketches should be approximately to scale.
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QUESTIONS.

Grve three methods of locking nuts and state the advantages

Sketeh and. describe some form of adjustable spanner suitaple
for varrous Ern s of nuts.  State tt #naterral sed In making

the several parts.
W?at uses, ar serve% Dowell ]prns’t Sketch a Brn syit-
?ble or use |n IXIN %nosplgsq't]roon a cylinder on the engine

rame; show also theqprn
Applied Mechanics.

State Hook’s law of elastici Defipe Young’s “ Modulus
of E?as |cgt ™A bar ofamrltsy?teel oP one Inch diameter Is
Ea testhL? rln the usua mannFr and suhjected to a
nsile Ioa Ig grcrea]sed im“ the specimen _ falls.
'Assume surtﬁt S e U trmate stress the Elastic
mrt and the Mo us 0 E stretty, raw a probable curve
with ‘strain and stress as axes of reference.

Wha% IS the differen e b tween i hardepr1 " and “ temper-
P te escribe % peration 0 ardenmﬂ and. tem-
P % 8hrse state howt e degree of tempering suitable
s determine

State the “ P le of k,” and show how it lied
in soﬁverngemechraﬂfclgleproob Nork," and show how itis applie

Defrne “ MecFanrcaLAdvant "and “ VeIocrttBRatro as
lied. to simple machies, an grve the relation between. tleI
antrtres Ascre ack IS em |0yed. to 1ift weights, t Erltc
the screw |sA Inch; hhe ev r gives an efe tr era \
ROa{noches Find its Mec anical Atdvantage " eocrty
r
Sketcn a mechanism surtablle for use in a pIanrn% machine | |q
W ich the cuttin gstrok IS slo ert an the return stroke. |
the return ﬁtro &S to e ma dper cent, aster than thg
cuttrn? stro arve the recrursrte roporgions I wours ketc
gngw ?/ou figures are correct. State t advantages of

T eaxe of two hafts mtersect atHht angles and one is 10
gFrven yteot nso
ea

f pu
rrangeme : sanrq beIPaarn% PJICXIG
L i

vin
-Succes u? ruﬂnrng and show that they are complreé with In
your sketch.
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QUESTIONS.
et “%hntd'tt't??éj Jiading Screw 3L [efhe has four thSZ%

t
er inch. etc the arran ment of gear wheels you wou
Bse lven t? t the number gteteet “t Whee? rovided are
as usﬂal mu t?pltes o# tnve between 38 an(f 120 teet ﬁ

Desc[)lbe and sketch an ordlnar I,f pump. , The dla eter
of the nc es, and the le of the han

65t?t neulgltee ﬁttlesl flsrt%l %e tgove tﬁra%veater In the wef 0%

ectl rlctlon orce nﬁcessar at the end
the p% 5
62-4"[ps. er cu

lfo work the P The weight o wa%er-
t It t‘te t lt(al ncﬂgnzhl resistances o
Pump IS 20 % of the usefu

orce be increased.

work done ow much must tn
A reservoir 12 ft. dee nd 40 ft. wide by 60 ft. I?nﬁ contalp
18 Lns of water, jte nett n/ork one in fill g lf

tan Ifthg comblned ef engln ru)eot{e

the I’GSEFVOI QIET} Hﬁo ﬁt two. OUI'fS
rom W 1C
G?OWI %

of the en ine. the ri
water is pumped 320 ft. b ottom of6the reservoir.

A girder. simpl su orted at its ends carries a brick wall
13"|ngs thic nt’i GP tk tlnd tﬁe maximum. ben g\lg
moment, an maX|m rfce odt In maf%nltuif n(

ano |r er |s t. and a cubic foot of brick-

g

e

osition.
ork may be ta en at 105 pounds.
Mathematics.
il
Find the numerical value of # ' +

when a=7, and x=—16; also find the factors of-—xs —ax-
—hx2—cx2 -fabx -facx —abc.
Solve the following equations :

O Ve Vaox_ .
Show that; a—va—x a

@) bAX ~ x-b  ~o that(b) aVx = Vax.
Show that ifa:b::c:d, that (a+b):a- b)::(c+d):(c- d)
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QUESTIONS.

{ umeg/ of 330 miles wguld be. made by a train in 36
Inutes 93 time, |tfs speed were mereased bYJ 5 miles per
our. Find the speed of the train in miles per hotr.

A man cycled om one town to another the first ha}lf of thri

drstarbce he tr ve e at& mreﬁ per oursovriert? sua
ate r] e remainder qf the distance at |esP our
faster than his usual rate.” Find his usual rate ot cycling.

B

Show that if a diameter of a circle cuts a chord at right angles
it will bisect it.

Sh t the | the midd f tem of
garaﬁv% ngrds |es aogtursarﬁht Jrenemlandleth[a & sostrgrgsh/tS fme ?s
n axis of symmetry of the circle.

Defrne a araIIoIo ram A uadrrlateral ABCD, Wh?se
osrte sid e E ﬁ are eauda and the adjacent anﬂe
nd C equal, show that the two sides AD and BO are paralle

how how to draw g circle through any three points, A, B
an&g Prove the trutah of your con %tructon d

Drvrge a ling AB mternaIIY at any point C nhto two parts
' then show that the squdre on the w o ine AB
%eb er wrth the s%uare on erther se%ment 1S e % In area to
e the rechang under h nf] line and” that segment
quare on the other segment

toge er with t

na trran Ie ABC draw a line fro g vertex Arp rpen% -
cu arBt C meeting It SPro uced if necess att
ﬁomt the esum of thesqu orh one side an -
ate se ent IS equal to tne sum oft e squares on t e ot er

side and the alternate segment,

how that f orae side of a H Iadrrlalteral contamed within a
circ gro liced, t e exterrial angle 1s equal to the angle
opposite to the Interna adjacent an

C.

ind the (diffe ence hetween tge an Ies 30° . and 7%54
radians, atmgt ffer%nce in gree radians.
|smeant y an angeo radrans

_ Explain tt] n]eanrncg of the exrfressron Sin A, and show thg
its numerical value Is constant so fong as A remains unchange
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QUESTIONS.

Prove the truth of the following identities :—
SinA = VI - cos-A;
a2= b2+ c3—2bc cos A;
I coszﬁ:dzcosZA—l; ; s |
In atrigngle ABC, the sides AB, BC are s and 7 inches lo
rea ectlveﬁa/gap](ﬁﬁm angle §A =56°, En t?we Ie,ngth of tﬂg
|60 _A0C55aggt e angles ABC and BCA. Having given that cos
W hat is meant y the statement “ log 2=0-3010 ” ? Rewrite
E)h st teantE}n ﬁ\\é orm a=b*, Cal‘%u%atet e natural num-
er whose log to the hase 1o is= 0-5.
S
i
e

e
r
The peeii %f steamer 15 knots and its course isdBe E. At
10 a.m. a light-nouse pears N.E., and at noon Its bearing .is
N.W., find Ftlm when the Tight-house was due N., and its
distance then from the steamer.
. English.
Parse the words in italics in tile following passage :—
Cowards die many times before their deaths;
The valiant never taste of death but once.
Of all the wonders that | yet have heard
|t seems to me most strange that men should fear;
Seeing that death, a necessary end,
Wh W_|Ilﬁome, wpen it Wllldcome.f e Subiunctive Mood?
at i the significance and use of the Subjunctive Mood"
Co(Jné)ar,e ft wjth %]e Indlcaﬁve MOO(}. Writ jo‘qt tLLe Present
Indicative anh Prezent Sub{Dunc_t_lve oCthe Yerd, 1o (?'S
ive the thre rees Positive, Comparative, an er-
IatEve i)f_mevehAd?FcltF\ges_ with more than dpne TShuperlehtlve f)?m
in, the Tollowing expressions:—* The other. day,”
‘ W)fﬁc%” IS WhICF,Q’ “”Methﬁ]n S ? saw_it,” ‘QPerls,h th
Lhougm, Ipso tacto,” ™ Laissez faire,” * Al fresco,” an

In what different ways can differences of gender be expressed?
Give examples.

xplain the terms Participle, Perfect Tense, Proper Noun,
InFlnﬁe. Moode, and Bossesswg Ease. %lve Instances %? eacﬂ.
l\/lentl.OH any worgs that fxre sp%II ore wa %than one.
State with reasons the spelling which you prefer.
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QUESTIONS.

Give six words peculiar to technical engineering. Explain
them and give t %eﬁ erivation. : & B

Write a short essay on one of the following :—

8 Field Sports. 8 Electricity.

b) Bridges. ) Marine Engines.
Write to dictation and punctuate the passage read.

Electrical Engineering.
What is meant hv the Re5|s ance of a{fonductor9 How dqes

the resistance v y a? n] diameter of a wjre
egasa}g %Sce Stite the effect of a ¢ ange of temperature upon the

Find the resistance of a cop%er wire 600 ft. Iongf 0-065 |an
|am a# 30° \Hn(? dnven at a copper wire Lft. long aF
11000 an inc as 4 resistance =9-96 ohms’ also
t at R=r 1+0 003824 t+009080126 t2); where r = resistance

0° C, and R = resistance at t

Expla{ ?ome instrument sunable for det rmi the
otential dif erence between two co ductors. Qetc es of
e detalls, as well as of the gener arrangement o e parts.

Describe and sEetch é ermanent n}]ag

Het and g[) H
electro-magnet. F urves sho l] Irections

the rglanv Intensities of the magnetic, || in the sPace sur-
roundin E]etgneé Give the materials suitable for making

the mag %ets S

escribe and sketch an Accymulator or Secondary batte
grnerge)3<pfaein the pnnmpe\es undlerlylng thIrS method )(l)f storl%

kﬁlt is meant b?/ Insulation ” tateéhe laws of Ieak?
and ust{ate % e y a Shf H descnentlon of an
msulator or arf overhead line“suitable Tor high voltdge

Describe and |IJu?1trate the arrange ent of the circuits and
connections of SWitch resistances an usef for startl a shun
wound motor showing the cncun? fé)mg ete from t e supply
mal stot e motor armatur and leld coils.  Give the reasons
for the particular scheme adopted.

Show how. the generators are coupled yp. to a three-wire
¥stemo malns?orgaqlg tmgsuppf pE liglnthea vantages
this arrangement of main
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tnEXPlamoafnd iIIustraFe a stem of malnlsunahle for the dIS

current tin ant Or_a passen
gg(%g[[];lel’ giving the COHJIIIOHS tw&t S[p e satisfied ptO ens%

F?tch agd describe the conitru tion of any ins Enent suit-
able_ Tor in |cat|gg contmuouF e magnitude of the 8urreht
carrie }/acon ctor ;R]ah th ePn“ ciples mvoéve in. its
caphtrry% r?n and state if the instru escribed requires

ent

LLOYDS REGISTER SCHOLARSHIP.

efoIIPwmnq questions, which were st for t eexammatlon
L Wh |!]dlcatetere quirements for candidates, and are
P ished with a V|evy {0 glve in ormatlon on {he subgect S0
hat pre arat smal)l/ gentere upon for next year’s
examlna |on pro a Ie candidates:—

Arithmetic and Algebra.

lven that the solid contents of a square bax is 792 cub. ins.,
ant?lts depth tl% b? |]nches F?nJ?ts engthqln centlzmetres

Two coggsedw eels work to ether there] mrg I2(2 €Qgs on one
and 36 ¢ogs on the ot er. arger wheel makes 64 revolu-
tlons per secon oJ enw | the same cqgs come Into con-
tact during six workmg ayso 10 NOUIS each

A fou der | s requwed to s Iy a ton of fu 1b|e taI con
sistin e| ars lsmut |ve o

three ft bs h as sto |5| con
5|st|n%] nle artf blsmut ouro f Jtln
uch ow much ead and

A mush et ke an
tin must he add to make up the order?

A steam en me5 of 4) orse power workhng 5} aﬂs of six
hours onsum] tons of coa muc ﬁ Wi ?
u(rjn ]h 0rsg-power engine wor ing at't esamework or
ayso sJhours

wo frains start smultaneousﬁ%/ from stations A and.B, 300

distant from one anot er, Afterth e}/ meet, he trajn From
com eteste ourne In four hours, an (etram n]f
etes the Journe to A In nine hours. Find the rate
spee each train.
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Find the value of X in the following equation:
5X-T  2X 1 1T |

- *= ?X- 14 o :
crew which can pull at the rate of nine miles an hqur finds
that It takes tw#ce ,?s Iong t0 come up a river Eﬁ t0_go down; at
what number of miles per hour does the river tlow?

Find the values of X and Y in the equations :

?'5 Y 3 8(1)X45i— + XIiZ = 11 (2,
Simplify ~ ~ @—¢)  (b—¢) (b—a) (c—a) (c—h)
Expand (1 + 2X X X2)3
Find the ﬁroduct of A, AE, A} and Ai.

Extraot the square root of 7+ 2 VIO.

Find the sum of the first “n ™ natural numbers and also the
sum of their squares.

General Knowledge; English History, Literature and
Grammar.

“ Now stir the fire and close the shutters fast,

Let fall the curtains, wheel the sofa round,

And while the bubbling and loud hissing urn

Throws up a steamy column, and the cups

That cheer but, not inebriate, wait on each:

So let us welcome peaceful evening in.”
Analyse the above passage and parse the words in italics.
From what source is the word “ sofa” derived?
Mention other words derived from the same source.
To what dates ?nf eveﬂts wowg )(ou asmgnotpe adocptlon ang

discontinuance of French as the fanqua the court an
nobility of Englana? 4heg

Name _the al14t ors of the following works and give a short
ot Behlen et v s el Oy
wortH,”y“ i Excur;mn,g aid - The Idyns of ihé King."
Ive a noun, an adaectlg_e and a verb forgmd from eéach of thg
a?éoowmg Latin words: disco, sedeo, scrino, verto, duco, an
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Explain the terms “ metaphor” and “simile,” and give
ap roprlate examples.
iscuss the advantages and disadvantages of electricity as a
motive power,
W hat metals are musé usefyl | Tngmeermg7 Describe their
origin, preparation, and applicability

Geometry.

Through two given points on opposite sides of a.given Jine,
[aw twg str?o ﬁt Ilnegw Ich shgﬁ meet in tpat ﬁe anJ In-
CH H 8 Isecte hat |s peculiar .in the cases
VK ere t Bp INts are equl |sta t rom ne given Pne or where
ey are both In the per endicular (o |t rom’one of them?
fove that the dia onal of a rh mbus blsects eacB of the
an%es through whic H onstruclt us con-
ﬁl | ﬂ 5|xdsI u%rnealnches a avmg an angle of4 " measure
The 5|desA AC, of t etflan Ig ABC are blsected in E and
Jespnectlvely 3 erpen icular |1 Lawn from A to the (ig osite
%I F how &hatt e angle FDE = angleBAC.
how also that A E- ABC In area.
yadrilateral be escrlbed boutamrcle the.an l s sub-
ten ed ttecentreo emrc? yag two 0] gosne es ara

i %?tnﬁzrf.%ﬂ Thne P d1920nT S 230 méadite s e

scribe an. isosceles triangle having each of the angles at
the Ease ouble 0??1 wdg% 1g Baseo suc%gatrl-
angle measure P5in., what Is the area of t etrlang
es r| e a}mrcle VY]hICh shall ?ass through two glven points
shall touch a given straight line

Mechanics: Principies and Problems.

mc’hnrea"avrﬁ gl fi mase of Which i 28 “’a”jor?“es a1 10
awel htof 1 % V\Pts What Is tﬂe slop eo{theylnc meg |

Wh at reswtance doesanutofferw ﬁn placed JP air o nu&
cr ckers, at a |stancTe n} rom t homt | E?ssureo
ska a distance of 4ins. from the joint is just sufficient to

A bogy f f height of 4,000 metres.  Find the
tlmegpltsag ?I ana”ltsr(\)/ o%lty \%en it strﬂ<es tﬁa e ground.
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If A, B and C a[]e an thr%e ?omts in a straight line an 0
angl IEomdt not |(r] atsrat Ine; it a force Tepresente

|rt0ume and direction %OA a rort]om 0t A, r(])(\;\}ht ra}‘orce

rDeSslftct oEFtth seafnoDrces cuts t?te stratg ne' ABC Ina point

Ibs IS reater than Q Ibs. Each is attached to a separate

string of ang Atwoods m?tc‘htne Above ttte mass of Q Ibs. t|s

p2

placed a mass "= = Ibs. which can be detached in the ordi-
nary way during the motion. The system starts from rest and

a__0Q2

moves for “t ” seconds at the end of which ® “===- is detached

Show that in “t™ seconds more the system will pe af. rest for
an Instant and that tften the motion W|flyge reversed in Jlrectlon.

lain the. terms “ centre.qf pressure” and metacentre as
appfggd t0 bOSIeS In contact Wlﬁ'l qua

Practical Engineering.

State whﬁ ou kno tthe formation OJ scale in a marhne
boller at'are #ts C h constitutents and In w twaY F
i)hrg\r}er?ed e Ufe of fres ter ma |ts formatton be far e%

resh water IS nretaa\?atll brIneaFc;ngdm Otga%ersu\rallrt]tgt IS tﬁ
mammupt nsit 0L, WoU erpm in them? G |v3
reﬁsons or ﬁxm{t is | talﬁow ;i

it be maintaim
at would be the results o owmgagreateroraless en3|ty

Sketch and a\escrlb two methods of connecn?1 the furnaces
of a marine boiler to t ecomgusttan chambers, s wm% ?w
joints ofteplates are worked, and state the advantages of each.

A higher vacuum is USLialny a[rleg in turbtne than in re-
Ci rocajmﬁ engines. . Explait fully the reasonf t1 IS prac-
tice and the caUses of the greater economy resu ttng rom It.

The pressure of steam in a boiler fitted with a s oade
Th f st boiler fitted with -loaded
safet y valve 0 orq Har constructon IS Ol%nd to Irts w nste%m
blowin a tevvets?a es%a t
varjous parts In free wirking order; explain te probable cause
t i t b
of this and state what alteration you'would suggest to prevent it.
State how you would as ertatn the actyal angount of pressure
em%tmg macog enser and explain theefetit the temperature
ondensed steam In con ection with this pressure.
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What advantages .are derived from ball roller bearings? Give
%Iéelggt ang esc?tptlon o? a type whic ftas come ungdﬁer your

De cribe, with shetch the %pellers ; |V|n he neces-
sar |am [o to mee e Board o ule. State
ZaretrnngSsOf rlcatto you know to be used for t e stern tube

Describe the propeller and how it is built up and fitted
the sﬁ tt. StatFeJ vvphat dl?Perent }tlcﬂes oP %lla e? are useé ﬁl
a View to edponomP/ [)t]tnntng including con3|derat|on of t
renewal an reJ) r ems

Sketch and escrlﬁe a form of link motion used n}]a modern
e%Etrr}geenglne What are the chief advantages of the one you

id Watt invention of the condenser effect grea

?onort/t 9 tfoes conts risaéton take rtace In t?t Png
get | odtern ste m engine cylinder, and How do we atte pt to

Sketch and describe t e consfryction of the ajr-pump b ck t
W|t Its valves and packi whatmatertas are e
ote ucetan t ves Tespectiyely made? taeaso
what you know f |fferent types of air-pump and the ad-
va%tha es clattne fot{]eac (2 st inder fas 1
one .ﬁﬁt'%t”u% Bolis the diameter of ine t'e”tfctt'” linder i

20 inches: the maximum_steam tfres ure 1S bs pers uare
Inch. Ftn the stress of the bolts dye to tg steam ?F ure,
i

suming that the joint covers the wholg an
aﬁ] diameter at t quottom of the thread of a lin. bohlt- zﬁn

State the rela dtl advantages and dOlsad ant?g ? of Diesel
engines compare W|th steam ngtnes and boilers for large ships.
escrib tﬁe most | pQrta }gou have. heen en aged at
in the wor sho et er mt c Ine or fitting ment.
tate the mechanlca advanta e]s and dtsadvantages of steam
turpines in marine enﬂln s; explain the action of any steam
turbine you are acqualtited with.
Statics, Dynamics, Thermodynamics, and Hydrostatics.
EP%fme velocit const nt and vartabdl Expressavelomty of
1.800 miles per Fln eet per secon
efine acceleration co tant and variable, Compare the
fo Iowm\9 accelerations: one Jn which 20{'[ er second |
8 g er mtnutje and (b) one in which 20 er minute Is
added every secon
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A mass of han bya hain 20 ft, I%n the ? ight of
which 1s ne?l | le; a S uI out |zont ofce to
Istance from t evertlcal thr ugh the pomt of sup-

port Find the tensmno the chain.

Two men bA and B carry a ss welggm [200Ibs hangi %
from retween them fe ﬂ art an B
mags, e2 rom A, what parto tewelght will"be borne by

eac
ACUbIC | box, the volume of Whlfh IS ong bIC foot, Is three
ers f Ied with w ter and aden t) the volume of

| ns., is owere nto the water by a string; it I
g(la eU|0r (féo gl)rgé the increase og pressure on thgbase and on a

SupRose you have a CUbIC foot of ice at the meltln% tempera-
ture and that R/&)u ra ueyya[gpx heat 10 it, what thanges of
tem erature a ume does It undergo?

(fl Fahreq(helt thermometer marks 40° (\{vhat are the corre-
sponding marks on a Reaumer and Centigrade

Trigonmetry (Math, tables may be US@dP
Define a raalan Give its value in rectangular measure.

What advantage does it posssess as a unit? Express -A™

rectangular measure (° ' ") and 180° in circular measure.

In acgrclg wgose radius meagures4ft what is the Ienﬂh of
an arc of 80° ana what angle su tend?i an arc measuring :

A = 90°B = 60c, C = 30 D = 45°. Prove that
¢0ss C — sinsC = ¢os'B and t%at 2sin Dcos D = sin A

Prove by geometrical method the formula :—

SIT(O(A V3B) g sin A cos B -f cos A sin B, and shew that

008 70 = 2\/—3, y .

Prove that sin 5A sin A S_IHX (cogm4 AA_ s 6 A) =
(sin- 3 A —sin- 2 A) and thaté’dé’/f\_jf"éb's'gA tam 2 A, -

At a distance of twg miles a church fower is seen along. a

sta ch
horlzonta| Pane to subtend an angi F ®5; 6. FInd’its
apprommate neight.

Ifs=a [+ ° where a b and c are the lengths of the
sides of a triangle, shew that the area {s e 0{Jressed b
an

a
i e LS P)thﬁftr%?ngmfa = 16ft b= Sit. and ¢ = 12ft
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Two q server 100 ards apart an in the s me vertreal
B nle wit aba oon, ono srte sr sof rt ta e Its.angles
evatron at t e same mom t 30° an Determinethe
e1g ht of the balloon,
WQ mou %rn tPe ks are 4,970 yargs apart ang the angle of
elevation of the Higher one s seen e other is 9
How much hrgher rst e one than the other?

%llow ? named ca}ndrdates for the h %?s Regrster
a Ip ? assed the examination cr were eac
ccor a scho of £100 ger annum ort rée years by
the Committee o oyd’s Register

Chas. H. Turner, T new dd Road, Barry, Glam. Graduate.

John Knox Brown i1l Road, Barrow- rn -Furness. Graduate.

Sch o%re

Review of Books presented to tiie Library.

Re ort of the Commrtteechfthe [nstitution of Civil En |neer
%JO nted to inv str ate the deterioration qf structures o
er metal, an crete ex’&ose to the %ctron of sea-water,

M. Crosthwaite and G. E. Redgrave,
ssoc l1CE Ervrl engineers and ot ers |nter steg Pn the
maintena ce of wharves Jetties, etc., soud | this re or}

very useful. It contains numerous strate ccount

decgy In structures ?rom rfrfperent parts oruthe worlg

Ships Boats—E cksrdg Longmans, Greep fy
ehensive™volume on t

0
25/- —A ery thorqu (L
Eortant su ect wnrcﬁ wr“ great value to snnpmasters and
Uperintendent S5 lumes BennettC Jleqge—A useful descri
E volu —
tive ver(r:rrkrI 'rybealrn(p { hich, with rttlge referetnce to matnp-
atrcs COVErs a ield, .commencing with the Lst rrncrp es

r%netrsm and eiectrrcrt and emrl)%acr dyna
%ﬁecral chapters deal

s] otrirs ower- ouseﬁactrce eIC.
With wireless telegraphyadcrnematograp work.
. qov aard, |_llate

CoM manger e Sotr?al Danrvnararr}I }
nr( g% ?[ —Contar S rﬂuch vauaRe n?[ormatro
re atlr qto edeve P]ment of warships from the earg part
ast centyr iron, SES ower an a r com-
menced to be In roduced ug 'to 1919:"and also F%oo ‘rorqusse

Progectrles mines, and forpedoes, ~ A very usefu
nterested 'in naval matters,
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Pkoposed Increase of Fees Meeting.

In ace Jd nce witli the official notrce to members 'Sﬁ ?g in
the subsequent remrn er a meetin ws
the ecture HannF preside ver
|ce sr dent, w en t e no rce c nvenin eetr g
Wa rea ol ows— saresuto |scu y
| rit at th e Annua Meetin arc e J \rfrr\}\? re
solution was passed and re rtte ot e Co ncr eal with:
‘ That the rance Fees U scrr tion of
|| grades of the mem ershrp o e nstrt te e mcrease
0 er cent, exce trng uat ection, whrc
unchan oun e meetin
|scusse esu Jrect an orse the terms of th e res
eneral Me of members is ere

n extragrdina '] efin
Ht ceﬁed >For Friday, Septem%er 3rd, (‘t 5.30 p.m., to ratify
the resolution.

The Chairman,. in o enrn tme pro eedrn s, stated tgat whHe
averse to mcreasrn ees, care utI}/ considered t g
su [|ec and examine econ |ton es eci the rncreasg
CoSts in connectron wrt he va ont t16 of the
Transac lons, atn It see Ho him. t atr Wwas esira tlo view
the reso utr h favourably.  The views o members should now

be expresse freely an openy
Mr. J. B. Hall supported the resolytion. on the ground tha
pported 0 aeae lon dpetne grounddhel

Re advances In costsg material with the higher wages jus
the mcreases propose

r. B, . Fielden expressgd the vrew thaf the operations of
the Instrtute ad een carried on from the start on very econ

IC Irnas an |n 0yrng the expen%es to ee ere these cou
ecut nd nong which would warrente eptrr”t
h fa en to e Transa trons ere sent to all on the ro
Inc ngteGrauatsw Cp fee whic
covered b ut one-thir st o e transactrons aon
the esrre eIp an encoura e t g aperentrces g uca
tron“ es rs Mc aren, , ar%
% ave referre exemé)tbthe entranc% ees rom

per cent increase if such could be done, without detri-
ment to the finances of the Institute.

r. Whrteslrde said that éhe Re(?Iutron Y]vas fullx] discussed

ah nnua eetrnr% agt qree o wit unand rtg/ srnce
then there h %s been time for all to consrﬂer it, an ny
were not at that meeting have expressed the opinion that |t Was
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necess?rg/ %s costs have so much increased, and severaL Fmbers
have alrea fsent contributions 1n advance to assist the finance
department of the Institute.

Iter fulgther comments i %was unanimously ag reed that the
resolution be passed, when t eCharr]man puthrtt emeetrn?
Hon._Secretary gave notice that another meetin
Peesglejﬁo(r]rn Friday, Syepqember 24th, at 5.30 for confir mglit
At the subsequent. meet\ng held oH Seﬁtember 24th the
Resolution was nanrmousy confirmed. The chair was occu-
pied by Mr. A. Boyle.

sTas. Adamson,

Hon. Secretary.

5| kK M —Aorntbewoutrno
bore?scofazdred er a%t)rt\fovemb dt‘te result oft oar
aéte en F

8we

0 whr&h was con ucted t% Y Mr, |nmore
S tl rgely aue to co roson e spi ot was 25/ F

|n] hes smaller than"the manh oe t JO bIe out and scalde
feengrn%er who was ex mrnrng it h Im ? on %%coun 0
eakaﬂ owrng t. the doqr of the of orer e steam
Eress re was, not an fortunaﬁely the scadrn was o

erjous. — These cages emphasise the |mportance care
watching and examination.

Engineer-Lieut. G. Hollins, R.N., has forwarded the foIIow-
|n | terestrn noe —]| ave r cen yse Messrs.

Ltd,, Lark Street rs olton, an old
scra osphor bronz ro eller eber tup and whic
ne 'ﬁ f DOTOSILY 1t 1 gentre 0 s‘fﬁ‘sttQ I e
?] o ? t eren cut, butnne ort?onsw mﬁ have Kveen saw
0 srde are exudin matterw Ich becomes ree
creases |nt |ckness he on erit 1S ex osed tot e atmo ere
hrs 1S onyseenr c e 0 t oute metal

howing qood and or tan |n rom t e sur-
ce alf .droun h |c ness e w ere cut Is
about 5 ins, adwrdt of ade about 3 reen wt
n arts whic een %est exposed to atm er e

\V
E sedrn tn%ftwnewa I e lses in” il
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hefore the centre, and in cont{actrnrg exertin forces vr/]hrch
n to sep ahratet e moleculeso cent Porrron nd thou
ave had a tfst ar cast er] It and this test har
Jrave stood the tensile test, yet the blade 1s apparently un-
soun In the centre.

MEMBERSHIP NOTES.

In imation has (Peen recerved that Mr. Thos. Blac IocﬁW
er, wsa ar Jr dwas also presented wit
asr ver me yLoy sfor specra service.

By an error the number accorded to Mr. Jas. Shanks
Pres¥dent) on tfre me bershrp rocﬁ was printe 1368n|nstéao| of
b, as It appears In the previous year.

Alterations to Membership Roll.
The following alteratrons in addresses are noted m-

S. AIIer}II |II|ers R d Southall Mrddlesex

i Ll Ykt o

e
l§N| agu ey, Assocrate ember 15, Eqarkson §treet Ips-
. E. Bapner, 3 edy Ro BromI Kept.

geec hi ed%eacaﬁ ROrt . m%é%d enftew.

A B qg has St Marys oad, Ditton Hill,

Sur
. Bank of B |shW Afric Ta uah, W.A.
le %hheerfr rlr6e rfranydne daNBroglE,Ie S.EA4,
Erp nr(\{ver& Ship Board, 'Mersey Xfouse 2, Quai
ichton, BSc, e, Messrs. Crichton, Thomson & Co.,
Pur Street,

of, 23, Qrdnance Road, Sou t]hampton

on, se, Queen Street, Se

Pénces art, Sout I\ﬂegournﬁ Australia.

Clive_Place, ena arg|
r]ner, 4, Spadrnfr Toronto Cang

a.
i, i
03, Co?a/harbour Road, 0Rer?langs Bristol.

moz
I
O
=
DO o
—~o
w
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Geo. J. Harman Chin. Mar. Cust, York Buildings, Chater

0a Kon
G. HoIrs Admrralt& Engineer Overseer, 37,
Arca efC am?ers St arK ate, Manchester.
aeCr(%onQte rtrﬁlggorofbury Road, Hertford.

. G. LatPa Farrford Mau h?rne rsh rre

indsa overnment oc Yar
0 orwich Road, Forest Gate, E.7.
onal dl2 R/Facdonam Flat A, 19, Pembr?dge Square, London,
ncan McDaonald, Staghurst._ Stornowa
¥ g 'Ewsyho

==

Dawhona, Rangoon.

oo

O

E Mr ward, Roya ava Barrac HeP/n Harwrch
s, agL or, c. m g., Messrs. Crichton, Thomson and
. Pol vhourne G ran e Tun rrdge ells.
Ratsey, 14, Water S Liverpool

‘B,
eves-Moore, 30, Vict rr treet, Germiston, Transvaa
rcﬁ rr\{ és Renneﬁ Brrtrs %xygen Co., Saney Streetel\/est
Wlasachhardson B.0O.T. Office, 73, Robertson Street,
Ro aR/mos 86, Leadenhall Street EC%
Bhag Grave Sells, obe. b Via Ponte alvi, Genoa.
105, West George Street Glas
W. grt Ing Avenue Clair D |n Nede a(and
onne, Llog sRegrster of Sh rpprng Frederiksgrade,
C.

Sm
[, J.

\/\rl Res %—nox ourne Road, Balham SW.1T.
TStgrrc er " Beulah Hil Norwoo gndon S.E .10,
5. Stewart, 5 grn trana \er Kincardineshire.

a

wanston,
w Srtogrner (%ompanron pring Fzreld Hawk Green, Marple,
A. tnd %ﬁsc e|ateerMember Hugh Dene, North Road, Clay-
W. R \}\\/Ahrte ?Darl Assurance Building, Northumberland

EQ‘TZD

;U;U<

J
J,

Street Neiwc ste on T
as WI{J é}anodgsran sS@gargu%aNrgrfg
B We

s, Graduate, 24 La urnum Avente, Wallsend.
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The Machine Toodg qd Engmeerm% xhibition held at

Olympia Is Tn excee |Hg g one, and thg promotors are to
be”congratulated on the “vidible results. ~ The improvements
made In the manufacture of Machine. Tools and the advances,in
construction to meet new and growing reguirements n, the
Encmeermg Industry were very marke 0 the older visitors,
p keenly lnte[]ested In the changes mide since the days of the

renticesnip, the tools and appliances, witli means
rafe adjustment to sve tlme nd labour, were noted a
tu F while vsnors 0 i %u eneration we[ so
1 live to e05| Itie retem The
shemalﬂ yoc% ple t stan
oI Ex

m
|torsl] rou ¥103tsi¥0 e(ithe ?runs of their mdustlr ana
efotts to sy é ac Jnera/ with accure\eb Plances
or Increasl Qut ut anpd diminishi g aboyr i the
Proc ss.  Thé& visit was hoth mterestln nd educational and oal
ur;an s are accorded to the promoters ort elr courtesy towards

O—c

_('D






INSTITUTE OF MARINE ENGINEERS
INCORPORATED.

VOLUME XXXII.
The Screw Propeller.

The Evolution of a New Type.

By Major J. H. W. (JILL, O.B.E. (Member).
HEAD

Tuesday, October 12, 1920, at 6.30 p.m.
Chairman: Mr. J. B. HALL (Member).

Durin% the past three-%uarte_rs of a centur%,the SCrew pro-
P,e,er as recelved the attention of many eminent mathema-
icians and experimentalists. Its action has been explained b
several different theories, some of which are dul sugporte
bZ mathematical proofs, and the results of much labqrious and
c rbelfu Ity conducted experimental work are recorded in various
publications.

In sPlte, however, of the.amount of attentjon dev%ted to this
sub!]ec,t,he need for fuller investigation |s admitted by the best
?ut orities, even when the screw Pro?eller IS considered aPart
rt(t)mhthde effects of, and on, the hull of the vessel to which 1t is
attached.

When dealing with a complex subject it is advisable to confine
the investigation, in the first place; to considerations affecting

115
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the prime e?sentlgl wt”ch in tgts case is the screw propeller
|t? L eﬁ)art rom. bull effects, dan to arrive at a clear c{nc ption
toamted rst principles involved, in so far as these can be ascer-

rrobab the clearest fundamenta’< deflrhtlon of a screw pro-
peller is that given by Mr. G. S. Baker, who states that:—

“ Ascrew propeller is a means of pushing a ship forward
by thrusting Waler aft pushing a snip

while Mr, S. W. Barnahy.lias condensed the elementary theor
othpropeiler action in tﬁeyfol?ow?ng words— 4 Y

“ II the WEIH éof the mas of water ct d upon by th
B? ler |nép S Per S con X\/ t sternwar
elocity in eté) ﬁecon |mparte 0 It |n re atlon to stil
water ‘= hen the reaction which constitutes the pro-

pelling force IS where “g” = 322 feet per second.’-

Thig fun?amental conceetlon of the general E)_rInC iple of the
oper t|on 0 ascre grotlt ler QonstltutBast E oint from
% e]stu M nropeller action may be underta % ~and the
urt er this study i pursued, the more apparent becomes |ts

complexity.

If a screw progeller merel acteg upon ﬁolum‘t of water of
P roximately its own |? Ee an pushe ds co umndwectlgA
then Its “action would be fully ‘explained on simple the

retlca grounds.

H)ractlce however, a ropeIIer acts upon acolumn fwaer

o’ has a diameter ¢ tert an Its own, ondt e intake sige
contracts to cansi less t aln Its 0 | meter, 011t

|schz1fe side; t |s ontra tion of tlie wh(ie co umn of w ter

AL A i
acce eration aitl COHSE%JUEH'[ cont b

ction tak %)HIOF ce while t

water 15 actually passing- throughn. the screw. rthermore, t
?t en ro vtvlgter0 ted Upon |g| glven a E”Erlb mobon tFFuSO
act|on whi ?e #t cont ct\ﬁ tt) lte ba es olt ?IQ ier a
IS incomplete as.a column ou the d schar eS| to blade

e ual ac eerz}tlon

Interterence anci other ca ??S ten mq
(E:lg w%rnessure values over different portions of the section of'the
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hese varia [s of the simple fundamental con eption oI rQ-
ler action a e Into operatrfn eve wh en t e propell r IS
or in n}der co rtronsa near |ea as Oh% ractrfaP/
a faine w e furt ercomﬁ |catro arerntro uce thee ects
d?t Ick HESf rJn h) \r IS t%en own from
t e surface, rfr released from t ewater str I fur erdrsturbance
theoretrﬁ cond rtroHs 0ceurs, aPﬁrt rom the true cavit tro al
erfect whic obtarnsw en the tfo ead 0 tlhe waeracte 0y
n immersed propel er s Insu Brire t to, balance the velocity of
ow necessary to follow up the blades of the screw.
In view of the numerous dePartures from ideal condrtroni of
orneratron which are rnseearab rom the wor rn% of propﬁ ers
actual practice, Jt Is eVident that t e assumpti ?w ich are
sary as a asrs or anr servicea e t eo etrca treatment
the suh ect must be moaif P ccor ance \g e resul 3
tarneﬂ om con?rstent ‘and riare G{tucte trials, carri
out with models of a reasonable scale’ under conditions 'resemb-
Irng those of actual practice.

Aonﬂ1 ries of such tria Ls Was carrj % the Messrs
Froude n this cour]tr a dlmrra a¥n tthe United
States, and the res tso these trras sugﬁle ented the les
FX aust ve work of oth e{ Investigators h bseryatio s o
f trials, halvea east served to esablrs teg|ncr
srmrrtu e aa Icable to Sﬁrewép R rs and t own
certain broad rules tor_prope e{ Sl ich have be n sum-
marrsed Mr. Peter Doig, as follo
he best diameter to SF for a scr ropeIIer rs
closesy proPortron 0 the fifth root orse o
Inve eJB/ E oportional to a out the s”< ten er o
revolutions per minute; an practically n epen ent o
Prfph

speed of the boat™; also “The pitch ratio, or rametﬁ

varies inversely with the value Diameter X____F§_ev0 utions.’

It |s also a ﬂeraly acceﬂ‘ed as. th re&ult egﬂerrment Hwat

. etrca esira rove

beo rtt any v eoe ¥lpe screw #

that sma osses t hlades, a finish mak r e |<

crencP/ at |n many esr % Brac Ical ad(Yanta etlo wor

t elatively hig slrp, that notwithstan ? ab o rs
many emr ent'men, much.remains to Pe est%b ished

SUDJect of SLrel propeller e n, especial ntecaeo?rh h
revolution speeds, SIN, especiatly | s¢ of hig
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Nwt ere |s ntltg ublished mformaton exta\nt
whic carefu lyséd, a §ars to point \ war sone S0ly-
tion oft e proble ellers and to Ingd-

SCrew pro
cate. that the most sat sf cto et (P pproac hing the |n
vestgatlon |§ yco 5| er tlon of, and er| ent on, teac ual
condltions, 0 owt ?]u aroun |caI screw o llers
revolving in a water ¢ ne reIatlveI rge sectlon rea.

The. Theorem of Bernonloll r?Ia |n% to fluid fIPw defines the
cogdltlonsas to pressures and velocities in an accelerated stream,
under ideal circumstances.

The writings of Eroude deal mlnutela/ wit n
theoretlca a spect 0 the accelera}tlon and contractl N

stream _of fluld acted upon ¥] ép pe ler, and postu at?
theoretlcal Actuato take |ace o{te rope
Iaéwedals%ta{sselses the con |t|ons o ratlona anaytlca trea nto

The Pressures nd CoNseq uentlcy hg %ocdtles2 obtaimlng
aroun Plca model screws are recorded in t (5?19 s plotte
\A?Orra vdriety of experimental condltlons in Adntiral Taylor’s

Considerable jnformation is contained_in a aper dealing with
“ Tests on ManI Prope?ers by Mr. J . i Ic))dgson !

SerharIe?A Parsons and I\/I S. S. Cook haveProved that
in the cas o a Water siren, WhIC oss%sses certain resemblance
(]tat 0 rog efler, the eros\v effect of cavnatl?n was
ated X nmmg e tal rac% n a short no7”ze an
|naI several mathem t|C|an%haves owr}t atgrog er action
vorete§<C$Punted or by attributing 1ts erfect to certain forms

S s g e o
tainin t

d*t?ons 0 F?uu},v?low ana 9 f9]to those

? aworhmﬁﬂscre(\fv [t)ro elfer II$ 0 t acon u5|Pnt ‘7

tog“ e vor%ex |C|n|tyo e propeller closeyresembes

t.oﬁhaenSC&&mgPESpt%'e'eéo Rer?“"”te'r”; f‘JJS oo s e

c%ntrags under its impressed XeT? ty, w Iﬁi thziis gctlon takes
ect from some distance ah?a }w

prope ler and_exten St?
some distance astern thereof. A COSG imitation of a natura
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spiral vortex must therefore he formed in g portion of the column
Qwater acteg upon, glsturg my by t %% Interference of the
propeller itself,

Further c?n5|derat|og of record%of acéual COI]_(liItIOHS obtain-
rlJr lo er race and in vortex how In |c|atest at. In or er to
gr ven
ctloH
is

tulrbance %ap ears.to l¥e almost rha éjra Vortex
also to 0 '[flr} enefit of a controlled tail ra-oe,
whic ound to resui1 rom t

d?swable to surround t a nozzle shape shrou

? water siren ﬁxperlments It g
?errvortex COﬂtOUf OCCUEXP %e Po ition 0 P uoe

ed toin M oude’s conception of a t eoretlcal
“ Actuator.”

Exper ce gaine Wlé % ellers operating near to, or Iosey
rtrleth(i %wr(}lu X(}Ixe El e?%)lC s a%sd ma\ﬁle |t%agrltto? Egerg\rl%ql

MJ eller, at the ex nseo au%mente externa frlcton
than tq incur the dy losses, 0 talmng1 ﬁweente %
tI[%S of arevo vm%r{)rog ero eratlnq at smal rance witnhin
|xeds rou form. ]prlng rseo e|n estl 11
t|on f hoto rew erg taken of the ac ua fwatert rou
By rope grs under varlous con |ons o operation, da
f'the flow conditions 0 ta|1 gln spira vortlces or| In te
mec anlcal stlrrm ut a ow t0 "assu uraI on |t|on
he result of comparing the contours o A e Ow obtaining in
these two sets o 1@cor S Was an_extraordinar ?reement e-
tween the curves o contractl q flow under acceleration, In t
t 0 Cases; an nana SIS 0 ne curves of ontractlon prfo
that se J-hyperho |cc ves the nature consta tte
eco monso owt rou? a working ropeIIer equa y with
those obtaining in a natural vortex.

S S AR
c[ %PI'[C(F hoth In an ogenf) orrgaf state and when fix
| nozzes ou sof curvatures ca 0

culat 3 x V= conf
ﬁ g cbross sectl na area an the ve ocD/
ow, t es rov s beln % 80 varjous n?ths anF revo
tlon speeds of values up to 3,200 per minute berng employed.

The resulds ts of these experlments shqhwed that at the same im-
er5|?n and spee ? current the shrouded screws a sorbﬁd
F more B %Ner or th eﬁame r voIHtlon s[ﬁ)eed did notga
alr rom the surface so readily as did the open screws, could be
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run.at much higher speeds, of revolution wi ho tr currin
tualtrons In theqprus and produced a marke ess drs urLed
wake

Further experiment proyed that there wasn measura Ie Ioss
of power mﬁ? Itrnp Me Waterstream tat the diffe r}
l) wer rn[put ame revo Htro gee stwas accorinte

the suracF rrctron ou St)eeent gn%rcr atdd, aﬁat tj ﬁmug

co%(i'és'ﬁ%ra? rtarfesdtg?nthgarr]take side ¥v‘thout 0SS ﬁf etrchencg

but was very sensitive to alteration of length on the discharde
mk and th)a/rt the curvatur ? ﬁroud mo%t nearly resemb1 Ifg

the contour of a vortex pro uced the best results.

The theore ércal condrtronf which apﬁgar to %overn the. desi q
of a.shroude schw propeller were subsequ examrne
detail, and thg relations 0 tarnrng et eens rou ed prope era
an forrectly esigned oPen sgrew or{ esain owgrrnput an
revolutions, were Investigated at considerable |

The results of this examrnatron can be? he rllr}r]strated b?/ tak-
in the sim Ie case of reg acrnvg P eller of tenorma open
t e er t. revolutions, and con-

%o wor Igare nown, P/ eof the shrouded“tern
thrsrlust atjon rsonlat/cre as a mean example and can-
not e a en as applying to all cases.

raage t&rken of the recorded results fa Iar umber
F an orrﬂrna experrmentsw Ith typi screws
? rtc rtros varH o oa out 1-5 14 workrn overa
arIy e range sowstatt Ing t ranaetrote
propeller as a unit E he to axra % o Isturbance
due tot eactron oft IS prope er on the mtake side, amounts to

a ut 1 %tt e minimum diameter of the frrl race IS ahout

and t at this minimum' section occur at 1g tly.over -4D
asterﬂ of the. mean plane of the aP P |r istance to
which the distur zi ce extends astern o allest chtron of
the race_1s not well defined ut rt cannot
about 2D.

Recorded re]sults ive values of fr m -6D to -850 to he
rameter of the sm IIest S%tron of the race, ?1 pace
amal st section at - aster t g
1SC; Eenumerrcatmeag %number reIrabeob ervy
trons can be taken at -/D and -416D

Xow the result of rjecorded observation “as indicated Ehat the
stream of water acted upon by the propeller contracts between

et aken as less than
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tlie propeller disc and the smallest section of tlie race accordrng
to the nfeanv lues. rv% n above, and In a?cordancewr rtF
shaped eboundarres con IC

?'ﬂ orm osemr Yfeh
curves 0 tenatur %/x = constant ; ax erng
parallel to Br coincident with tha ofthe r eIIershaft ﬁnd th

X axri eing at right angles thereto an somewherea ead of
the propeller.

Apﬁlyrn% this_informatiopn to the ceﬁe of regla% ﬂ an, o en
wopeor any ther Irhglatrsme %h”r%fr a sehrouunrhed scre to wor
at the same horse power ana Ibthrons —

Propeller diameter 1) = 10;
Diameter of smallest section of race -71D = 7:

Distance of smaIIest section of race from mean plane of pro-
peller face -41GD = 4-16;

Boundar curve &ontractro of race from rotneller dia-
meter, 10, To smallest diameter of race, {, (or hyperbolic curve

passrng through “x” ordinates ¥ alld whrch are 4'16 apart

% axis). is found to have a constant value of yéz- 100,
th e axes intersecting at a zero point 4 units ahead of D.

These data, on bejng- npIotted evrdentIZ grve the boundaries
of the mean natural codtactronh of tlie Stream. of water acted
upon, from the propeller disc to t esmalest section of the race.

I\tow the area of a y transverse secTtron 81‘ this co trac rng
ri]o umn 1s prop?rtrona to the square 0 ,1ts mmeteh erefor
t areaa 10 unrts drameter NROR! ar a.0ft 2 smallest
sectrop the race, of 7 ynits drﬁmeter as 100 1s to 9: conse-

uently, the axral velocity of- the contracting column, whig

arres inversely as the area, has a IHtIe more thaa doubled in
ebetween the mean lane of the progeller isc_and the

maI est section of the race, hn the average case quoted.

t ere ore com%s ap arent’ that the pr IA of ‘diameter D

Ll b i

ontra trn
|rope ermust ave xraf mcreas?noqlPrt rp\tc at any
ranﬁverse section. |nt e C0 ractrnga mn er Re tled tot
Ertc fth or(”nna pron er of dlameter D erseey as(t
quare of tne afameter at. that seetron IS 10 the squarg of dia-
t gthrrhl:r)rl without taking into account any angularvariation In
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Ex errmena lias shown, however, that this smaller propeller
would derive te rf an benef from its theoretr%al correct
n]creasrng xra Erlt wou lose_ in ef |creny eason ot
urnrag Tect, esE e.encased in a sprou. econtour
Hurre for such as rou IS obviously de Ine
ofic curve bound |n t e contract IOH o the cou aer
acteg upon, an Earrrve gtt e main eatures a{ectrn
esrgn of w atmay e termed the “ Vortex™ type of scre
propelle
[t will hgre be instructive to consider dra ram w ||ch has
een plotte |n accordance d|th observed resy ts to |Ibustrate
the nature of the curves boundi g econtractrng low between
the Rro elleh dhsc and the smallest section of the race, |n the
%: ic showsacontractron fraJm D 10t 16 of
%f fen%

ée two extreme quote casej; t)heo to elrbolr
curveso e natu ’t 3

)10 t I) 851 b-2
e yX2 = constant, w ave een bseyve

C
i e

res ect |ve sectrons
of this codngrn 85 th ordinates aJr the axrg |stances
ntercept tweentesg sectrons ast ferences ween e
engths of the correspandin ntes The value of the
constant for the equ trog { curve contraﬁtron In. each of
the cafes amed |s reﬁ Sy Ttermrne the radij at the
prope mallest section of the race, take

i§:ungtrgonSC ?trn [tﬁe rntercegte% axrail< distance betwerin tPrese

0rWSa ter first determining the unknown “y ™ values, as
otrn the two Qrdrgates in_each case by x and x,,
an eco respondrng y " ordinates by y and yJ.

—
o
\'_/

EON the Mean Case.

D 10 gives ordinatex =5 (and x3=2
; E (and x,3= )1225)
" ordinate correspondrng to X = )91

Th (y + 4-16).
i g X X%%_: (y+ 1 frg X 1225,
Ko
f y= ylt 16

andyl- 4+ 4'16 = 816.

Substituting in yx3=cons ant
g in yx3z gon 0 (
8-16 x 12-25 = 100 const nt for curve
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For Higher Extreme Case. (1) 3

Blo gives ordlnatex = gE g =
b = =
“y " ordinate correspondmg to’g y_ , 22)
Then X 2= yx X 5%% n=u '
X ga=(y* X 0.
%X éig Yy %2
* y=ytdic

andyi = 124 + 22 = 344,

Substituting in, yx23,_con
&%{;& Bz %i Hconstant for curve,

For LOwWer Extreme Case.

Bgtgglves ordmatex = Zga?ané%dz- 1606,
ordinate correspondlng t0 X =

Then é %:y = 0+ 60
i

X2

%Qgé X 1806

+

+

02
I i
andyx-l 14+62 §\4§4

usiing 0
ubstituting MX %qgn :; :1530%5 constant for curve.

TIxeM erbollc contour of %e contractlon of the column of
water ct#y pon owever, shown b ghotograp IC
records o t e ow t roug gro pellers .in_operati g d also
deduced from the CLirv?so pr ssurgs existin ar und a workin
screw, to Pbtam ong/ ?r a short taqce ahead and astern q
the HfopeLer The i< ananﬂn of this fact aétfoears to he that It
|sq when. alrg setot f]nta?me tescrewtata
whirl %motlonl |[nparte to the c?umn of wate{ ahcte ugon

a y t

®< +><—V

and that immediately after the smallest section of the rac
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reached he column F drns go expﬁnd under. frrc(sronal retarda-
tion, ﬁurves é) rom fhe foreﬂorn ata, serve 1o
xem rg e con rltrons btarnrﬂg In the cases of medium,

Igw true s thoug it may.be o ected that] de-

‘e oundaries assigned to th contr? tin co umn rmép
airly sharp demarcation etween the velocity and pressur on
drtronf ot rang foB a shot Istance ahea anq astern of the
grope ler, t ai SUC 83 Ertron oe% exist In practice,
Rgears to be defrnrte drcat y a number of experiments

by photographic r cor S,

The Ienror h 10 nfhrch the shroudI shall rorectb eyond the lead-
ac? fo aﬁ eddies, a%de%hlg Ian i Iato WCOI} ”ha() bl toeg(t)%rqt%rn
axia drrectron beyond the?oﬁowrn e esoHr Igdd In order
to secure a complete racec u n, are are atterso xperr
ment an exg ence sma e art res the rovedv cor-
rect v e? sgechal on the sc ar e sre avr a ver
marke ecto ciency. ntecas however, o shroude
ﬁto eller of average dimensions reglacrn an openi rew ofﬁrtch

efer ratio equal to unity, th r]or a ovgra length of
shrou can be taken as approximately one-thir

TJre axially ro cted Ien%th of the blades s ﬂovern%d bny the
ade area re é)rre on the wart? Ip Prorectro eces-
sary pitch, a by convenience of design

As the shro din oft ropeIIer OVerco es thegractrcat ob-
ectrons to Wi e t the war g 4 tion of the
rope| aﬁe ave es Wi a e angd conse-
uently with parallel edges in the ore and aft rorectron

s B s
%racrtrca a \{antna e a?] hitherto b ! bount é(r) Hmrttr such
{ i mt%nhgngaﬁre meakcrar?e 0to eer(t)hsan ¢ ? drical, thoth

ts a?ﬁer end must be ermrnagd by a streamline IParrwater of not
ess than two drameters In Ien th.

The shroude o¥hje of pr Ehlerm be bur\t ug)dor produced

ne ¢ strn? met o avrng nem ractice,
as the bia esec(tirons can de t%rnng t ant 0se for n
ameter the extra weight

OP tﬂesghervgu%nrs Earge y compensateg ko,

Befor co ering the adv s 10 be obtained by the u
of the s rou ; tylp of prope er utI}ned in thrjs paper, rtwrsl?

uce
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be we(!l to consider_ the objections which have and mae)é be ad

vance Igamst It, for the ‘reason that any such appar H
vatlogm tnecessarlb l%e examlne mdacrluca splrlt 0Se
versed In the art to which it applies, and must mevltabh)/be de-

precate by many whose VES'[G mterests or Persona convictions

are affected by a“departure from accepted practice

The tlcular del nofpro eller referred tB herein {s not t|1
subec an start or| na |nvent|on ut merely_results
ct|n p nown acts epermli Sible de-
duch ns ter rom t t|on f ade |n|t P g en. Hs
usfificatio |es in resu ts an conc ushons reco ed In t
r|t|n s of masters of the art and In the actu ex ertmen%a
ata optaine PIO servmg hotogrﬁphm? anaysmg t
low of water through prop&llers of different types.

Some of the chief gbje tlons raised, and the ways in which
they may he met are % ,e ly summarldse F Iowé/

jection. The shroudedt e of propeller has been tried pre-
kuslyand has failed. ype Ot prop p

T A O Gl
dﬂm?n% nogzle sh ?gdptr fo andero[tatln p{) the Pro eﬁ |y
ave dﬁl ur SWII encased proP Hoerso certain types

but 0N Tecorded with the type now put forward,

t%]ectl n.—Skin frictign %n the shroud rfnders the design in-
capable o competing with the open propeller

Repl }/ ThFre ungdoubtedly skm frlctlo on the shro d
but ?ot ound to Increase ccor Jin es uare of &
¥e OCIIR/ hOt tion, swasP . r |s |t 5| ar to aisc
ncth with the ed maF ajnseptr e therefrom,
ﬁurt ermore, 11 e sur ce of th u IS easity mac |n% to a

gree of smoothness, an rICtIOHFﬂ (1 canA (us

u to a n]mlmu[n /itness t e casi the shroude
pe er commonly employed In centrlfuga pumps.

ction. . Aftaching a contracting nozzle to an advancin
propejﬁer Is similar to togwmgar tfrog(u] hrough the water, :

RE h Thliwouldb truelfthe nozzlewere notdom us fuJ
or consoli a(smg the-race column and Prev?

oW, Alaot e] reduced gressure ue to veloc t}/ %

the shroud implies an excess pressure on the outside of the s rou
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where the water is not axjally accelerated, this pressure having a
resofve component o?t ward tlhrust on thg outside ot ﬂre

shroud.
Ohjection. A qgreater proportion of the tota] acceleration of
he mtrd stream a% 3 ?dpﬂ gkes qaﬁ:e aheatﬁ # ﬁe screw and a
£ss pﬁ) ortign astern o escrew] antrn the case of tFe oRen
prope racting upon an equal volume of water per revolutio

This I rs true when replacin anoe screw by one of
the sﬁjt/)udedt #sm ller gﬁgmeteg ourld usualw be the
case, but 1t m st e recollected that the Kinetic energy. remain-

rng in the race ? fer the water ha left the propeIIer IS wasted
as far asdpropu sign 1S conﬁerne Lt Is theref ore prob
a vantage us for the propeller to work near to the. sma t
section Of the race, ma ead of allowin aIarge pro ortion of the
toﬁa acce eritron an conse#r tc ntraction o e water
column to ta flace astern of the propel er, as In the case of
mogt el Screyrvh latively | d Il h
ection erearve arge.and axially increasing pitc
i L S e e Siation

?I?] ﬁaeyrea%ent‘wheeesnerpéj i screwm he ?uocnely%:eesrsee/gveedg

XS %urdeTbhades as rln 0 theé)rlc))pe er, I h
e s, is, partly. covere t reply to the revrous
otgec%gn whrjch dgai wrt% des¥ra Frtypo}/ t.Pon th

n
ter colymn near t? ts sma elst section, w |e ttrg g
?ur e hlades astern of the propeller, t oug 8 are ta an

g with some wpeso srew introduce drtona rrcltronal
surface at a position where the water stream has a high velocity

ection.  The shrouded eIIer repjacing an open Screw
of?a lameter, wr g vrPor% R ﬁergsflp d

Repl The sr\rouded ropeller erI normaIIy be working on
the s mew ter column bu nearerto its, greafest cont acHon and
It ﬁP ears that the true slip, or ve ocrt with, w rc t e wate[
n s Brorecte astern ' does attarn its vauetfr
Inimum race section’is reache chount

his .m

at In certain cases an improyement in performance |

securedt) |rgucrn ﬂte rameter% mcreasrn'g the rtcﬁ ?
rcatest at |

Sl e i i il
over(aJ cre%cg troH lPJ S#Xftﬂlgt,s?rnrshedb ﬁ
Pood resultso rnedwrthtﬁ ro Er(%ge ersbrp towrgﬂ rfc
smal dIameter sciewis of large piteh Tatio, - oroon 1ot
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Objection. The curvature of any one shroud, following an
assurted coptraction of rafe columni is only correct for onepar-
ticular condition of true sip.

othReerp'fg ! 'Ss?rectt”ﬁ% 'é’Hérthemsa it e, rgtrttttet% i
attarH at on articul 1r s| lip val ug under worki ng condi |t|ons
In { signe [0

e Case 0 0 ortex type .S ro-

Eel er it must aIso% PecoYIected thﬂtt e acce e?atron o¥ the t’?
tream conse1guen upon the axja Iy Increasing pitch, a g t e

{:Oo%reac(trﬂn of area In the shroud, are correctly proportioned one

Objection.  Stern-going power must be poor or even totally
i

abs
Mr SqTFhﬁre 1S 110 agr%arent reason wtgrthe nozzle 1hrouded

Spe propel op%traorﬁeteree?ur%owt 0 tteptatttta . the
snroud. Here In actual trials ed that the stem-

9a0c|tno power otaqﬁe nozzle shroudeg prgpe\fler IS quite satis-
Ohjectign.  Floatinglobjects may become jammed in the con-
tractbr 0S roursz 400 4 J

oo S g e
anta?eSm’O ($§eSCFEW IS 1€8S 11 pIcK-up r pes nets, etc.,

$ 0f an open prope fer
eJectron The werght IS greater than that of an open

Ly The dr meter is ormaIIy maq %malle[)than that of
t)l] og n scBew Ch part“trsgoseso IS ogectron the
ade e made thinner and correct hal ance IS easy to attain,
0b gectwn The manu acturrn% drffrcH ties and” cost are
reat r than in the case of an open propeller.

LPay This is %u(te co rec but the rocess of . ccurate
manufdcture Is not a difficult tneerrn o lem wit
ances o comp ratively simple n an ecost IS ofstbx
m Intenance o pitch under con rt ons of service, and certal
advantages gained.

Some of the theo etrc | and prfactrcal advantag swttrch it is
Hossrble to optain g e use 8 ﬁ SCrew ro? ller of correct
esrg carryl 93“ zzle-shaped shroud of ‘suitable form, may
now’bé cons

In the frrst Place t|1e accePted facts are that the purpose ?
the device is to develop a propulsive reaction by continual



128 THE SCREW PROPELLER.

mng a mass of water afstern that the [ trumente \o%ed
ort ervrce consO{sts of from two to ours ort incline
quunte le en ofarevolvrn shaft whose axis lies |nt
Irection of the re urlred resultant ﬁ (itron and that t ernstru
men(“nust necessarily imp artir irling_ motion to the water
In addition to giving |t an axial acceleration.

ow, w en Nature whirls and. acceleratesgflurd stream the
balance of pr %furESﬁ veI crtres IS arrived at In t h
cu ar orm of tlow whic %ortex aetron an rs
ey he a egte as ern% pro uce amrnrmu mputo
ner here 1S Qbviously .a paralle etweendprope eractro
e cond rtrono tahnrn atural vortex fl ?
tgrrh]uaﬁvortex ttero atin atue g notern%trrtote ?gu
rﬁtrum ofacrtt/de vrc Iahe P P Per pa 50 that tr‘?eo
ge er will necess ste stu bancEs which  militate
garnst true vortex urthermore that Nature oes not
oduce a vortex wrt “ect of fveloorngrﬁ Pztp
Btron Oyette enera eon ons_of imildr, an the
ferve ét reement between the. flowt rouo a woLkrnge
er and that 1n a natural spiral vortex 1s remarkabl and

A
EOHVIHCIH
e

aving arrived at this stage. of the ar men e rc
H d at this st fth t th I
uction 1S that, when desi nrgC Cproy ?r mean?
opted to Imjtate the n t ondition o vortex flow, the
necesi rypreCﬁuuons evident H ) empo axia Xrncreas-
in conformrt wrt the natural acce ﬁ%tvrvoréﬂo

IH age prtc

L

Qrope er.n a sghr J Fsurtag[e cof tour Th?é |s th gb ect

rﬂed at in the desr nora”“ Vortex” eshrou?1 crew
eller, and practical results appear to ustity the theoretl caI

asis of the design.

The.water is constrained to flow through the propeller under
conditions which appear to etﬁose Indi ateg b@ ngturalltaws

The eddy effects which obtain when the tips. of |
Po%dtﬁegghrgh%[ ngsts tvrélhaeI %org%tetﬁtlg s\{rvrf%roe aree alr%rd%d B;OPgtaetr-

aderalgy increasing prtch can be employed with certainty and

vrt\rlr/aldrgn“pped blades can be employed without the penalty of
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ce column is a complete stream instead of being a dis-
turI) (ﬁscharge P J

The. localisation of %ressures is minimised, with resulting re-
duction in Whatmay e termed “ |n0|p|ent cavitation.

There is a region Qf constant.but r ressure arqun

the mtai(e to the[?)roP ?[ers roud nstea(i o% rgbeln Ioca(Llseg

are 50 essure ehmﬁ he blade tips atﬁ%roac In
the water as %]ach

rece |n ?rom the surface o gcome
F % r(r}ara? nd air 1S consequently not so readily taken down at

The helm” or “clawing” effect of the propeller, tendi
to swing the stern of t% gssF ateri ﬂ preo’uced‘ ?1%
ef ect 0 aﬁceleratloq on oHe Sige, an retardatign on (t} e ofher
side, .0 P er when “pitching™ or “scending,” is
practlcally eIm ated.

When towin oroherW|se r|n at a high true slip, the
Watereis ?fi v%thalby an aszva ov@pump a% churﬁlng
; mategiad refut%e ller, b ted at bhoth end
a ends,
ma ae maa etﬁri E%Ereeaesrm eI|ntgh teprpdargto stl?e? them "
are well protected fro damage to ice, floafing
o structons or gr undln?
outi) gltch " effect anch obAan}s when an inclined
shatls installed, is practically disposed 0
Progellers of sm Iler d}ameter t%nbe ergéployed aird ex-

Bvrjm nts |nd|cae1 at h(ﬁ er [evo speeds can be a n{})
{n }ﬁ result in modification, or in certain cases elimina-
tion. of reduction gearing.

No extravagant cIalms for increased spe reﬂuced fueﬁ\con
suthlor} eic:, are mg g, nor is It con en ed that one shroud
contour Tits every condition.

unggﬁ ete% %Igo ?S?S?re'ﬁ which the open type of screw will

T
spite. of chang n* con\gltP andtlis geré}s}gu%mlrt)te% éo the

fonsn?feratéono rine Enﬁjn ers as icatin roa
esign, which theor expermeg aﬁgear o
ust||y as a rationa squtlon of th hlg speed an Il dia-
eter propeller pronlem.
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Natural Spiral Vortex in_refraction free water cell— Typical Model Screw
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Typical Model Screw of o Jateern, 10 ating in water. stream, air Typical Mode| Screw of open attern rotatin ter stream. o er
m ygcmj to S?IOW contractlnﬁ rom |nta‘< ? ts 10 tail facenhf?fat]- ¥rqjjecteg/|to Show contracth ng fiow From intake (”%a) 1) 1o tall race (



Visits to Works.

Cdaalmers Eng errngWorks E ith —Me
bersw?avarle them ereso rtunit vrsrtrn
works of Fraser and C almers, on Se em er 5t| agTe]e that
thev saw somethrn o more than mgn mteresé e com-
E Yn uacture mpulse Jy oth land and marjne
tur Ine, turbo- Auwers an rbo -COMressors, conveyrﬂg
transporting machinery, mining mac |ner coverrngt
PJ eciérgmen of mealrferé)us and ‘metall tm%r t IN€s In-

g]em g m ar]d elec [)IC winaing engrnes ro S €0 Ulg-

Fraser ang

seamless txibe plant, “and” also bIast urnace gas
eanrng plant.

reased, and efficiency in, prodyction was seen exemplified:
éwﬁern affqratedwrt h neraLi # ectric Co., Ltd., IPondon
nd B gham tlie vgrrouiwor s? t eorganrsatgon render
them in aﬁ sition Ito undertake complete contracts of any mag-
nitude. without calling upon numerous sub contractors. - Larde
extensions have heen comHIete recentny and. ever}/thrng
ﬁ go.rnte] to a great en eavour me rneerrn progress ay

rrtrs 3nf cturer. rP \/N sm of rep esentd-
ves % t] erent dﬁ artnt]e ts, h? conducted .the tou
ursr tg\farrous machine, shops, explaining principles an
eta ifferent plant under construction.

an

It was not possible in the trm to thoroyghl o into al] th
minute detallS of the exceedingly Interest xamined:
Per aps t e must mterestrng 0 us] gﬁnera was t Jn(ar]rne

erm Ise .typg, which ‘Messrs, "Eraser an

ers werete irst Britis |rm to take themanu cture

he set seen was In an agvanced 5tageo co Petron erngte

LT e s
eing 2,90 turb ese 8,500, m trssee
ern reduce uctro earr
er sh e astern tur ve 0 |n 7 %
tea ower Hi res ure ow pressur fu |ne
are desl ne 0 that eac gr t ta pqwer de eo
and steam Interconnecting”pi e rovr e r elther hr
sure or low press re unrt ahead Or asern bein run -
ndtg y a srm ea[rangement 0 stela
udes t admrs ron Ive_steam to the Tow essure tur in
|n Case 0 an%fmergenc casrn f ntamns t he hi

e'
ressure aheaq turbin consrstrn ocity wheel w ﬂ
WO rows of Aes utﬁrsrng a grgater(heat drop Yhan a single

137
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o and consequently exposin the casin lesser pressur
tﬁmﬁeratuﬁb Y a%um r of smgl%l) %gw egf 8
ahsolt Igh pressure.portion of the asenturblne |m||ar
gessure casing embo hes hoth the ahea and asteﬂ
ur |nfe ressure st g[% The low Rre sure exhaus bran
romtﬁtienéreo ecasmg at the bottom,.to which the
con enser 1s dlrﬁct the tuthine bem% ted?ned to ta
Its welg ¥Vlt out further étppi)rt or danger of distortion
to stresses from pitching an
h(? expansion of steam in the flrst sta?e of the high pressure
ahead or astern turbjnes takes glace In the nozzle Blocks, COP
3|st|n of nlckﬁt -steel nozz st in slpemal cast-iron, suitab
to employ the Phest pOSSI esteam essure and tem' eraurF
For the ‘remaining stages he nozze o enin s imj arY

stwﬂhg ane sw ich are Jed orlz
il el I fe X e f 5
casing, ex osm of the rotor for Insp ectlon
|nn rper| o t |ap ra ms are f|tted gI nds of the
r|n type, ctlvey sealing. the leakage of, st am etwe
the stages. acking s are also of the laby r|nt
o steam out or alr mo

tge to ﬁrevent fte t %?
the. turbine, and con3|st tpst Iron ox%s carrey
ewmnergerlpherg/anumb%o rass r|n |cha ca ke
Into ?ro?ve 0X f These mgs ae ee gesw IC
Pra touc teel sleeve whic resse keyed 0
0 the rot0r sha t etween each rasi geve |sar|n urne
o t es%ee sI eve whic prevents ancy age of stea avm
a sltralg t path thr q ﬁ learanc VJ)aces Stea
ov de neither H rication n%r atey IS require
\( . The rotor .blades are mft %d rom s uare
oc sof |c stee containi 9 % nlcke each blade havin
a shank of such a shape as to form a |staﬂtcevﬁ1| Frgamtamm
étunlﬂ ﬁt\)/rerfesct pitch, and are secured to t y counte
overnor-end. of the shaft is arranged for an adjustable
Mlc elfqthrust be m\ﬁ [ﬁ) thske the aX|aIn?hrust in the Hrblne
VY]IC IS very smafl, Wi pulse type, so that the dutv of
the thrust |sma|nyto ocals the Shaft,
)%u bers 0 turb nes were seen th’t the test bed? COHI risin
l]al oW ang mix cI Bessare machines for cmm ect 0
tress gearlnﬁ to tur tergators turb o ersa com-

g (?rs the combine resourcas for manufact r
omplete pIant are substantiated, the alternators being
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bg the allied works, the Eritli works, producing the blower and
compressor unis.

strEEétlggrtﬁgdm%hgrpger%fh?r\t[r - t%w%“tuaﬁ'ft? r?rfgnqﬁémr% ihis
countgduan aso 0 com etrngcttur argest turno-compressor

et pr British ma rs. ~ A minuge msﬁectron
tn/spmade o?tﬁg turbine bla emanuﬁact rrn% and deta garts
overn gar etc., and, In the foun ry of the casting
|n o estee e vanes |n the draﬁg L {n he oundr]y
cre te rticu ar In erest erng oneo 3a5rgest |nthe soutI
a le o ro ucrnge gast tons h ¥y
Some argewrnd ng engine drums er to e seen In the finishe

state
In the mining department machine shops a.variety of plant
was open to In egctroﬁ mcfursrnri crushrn P rrna ngyanp -
centratron maane mertfor ranrnrera gre tam 0r(r)r Ibss IQﬁE’ ma
| ing w
Rgcrajrsgld |tentps (\)I¥ R {er sg rodlgc The sRacrous orpe
ate shop also include sectrcins oft hs plant, the neces-
sark/tp te wor regurr? or mills, and t |fferrint Watf
{ eted blast furnaces tor copper, tin and Iea smelting; also
ypes of copper converters,

Qe Bett] ngton bdrler f?r atomrsed fuel partrcularlg rnter-
este rdser.an almer Feerrn Works too

fter at 1ts ince tron an e man act rers 0 t |%

gref SO pIONEers Lr\ ?(e ent o use 0
uverrse uel. onsdrtera e wor een carrF out IR
ewalr periqd, a_number o rs installed whrc
ra ven sahtrs actory re uts e.In eren(s
ects ad man esTted t emse vesun er actua con |t|ons abr\
%ctr rcathon of these eeg had recerved consr a
The war Henod made it practicall |mpossr e to
conr %e the resFarc and development necessary. t)
Wgahn een ossrt%eto grve serro SC rl)srde ation to t esu ect
the result t at th g |n|t|a tro ave now

rﬂe and the botler 1s erng re- mo ed on lines w |ch wr
it a satisfactory_unit,

Th esubéect of tomrse fuel has alw Cays been one of consider-
able Inter tt% arine Engineers, aH naturally our members
v%er%consr erably mtlereste in what they sa\ﬁ In.con ectonwrtg
t oiler an th(?f ater deve ﬁgments enseo ulverise
ueI IS %ndou ﬁ onew Ich has come to stﬂ/ gre 1S N0

that in the near é'rture mucl%wmore Wi this

ect as resent conditions make 1t | eratrve ever
H\) antage nPhrch can be taﬁen of the utrinsptron of ueﬁ to rt)s/
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utmost v H nlrjust be carefully coHStderedb all users of steam
Eower Is Doilef, together witn its pulv rrser IS unr ue n

far that “ run of rne al” after being put through ar
8rus er and cru?he 0 ahout “P' hng pcu}ae ca f%d
rreﬁt éo t ﬁ nulveriser, WhICQ 50 a&ts as a B |r
?ruse to the fineness required’ and. fe drrﬁct to. the boiler t
an giving the requisite amount of air which s req urre%i
com lete com ustion. A S gecra J eater rls part o te
9 éne{tt thus the coal whg his fed fo th e(o VErISer, 1S
Frv of the usua amount molsture in f mine coal, that
710 8%. It was stated a}trn som 0 teex eriments car-
rred oyt the coal has as mu of morst re an evn
then did not require to be dried dbefor being used.
rect?ns to the st raﬁ Hulverr rso come s the c?al
rs store In the pu verrse as requrred oney
T ¢ chief advantages claimed by th rsé E o boiler rsbrncreas
rerﬁnmy ?nd m reover ny low grades of coal carb eutdrse
h ould g ervice rnteor inar (?rler Itte
Ith the stan 3rd |re rate while steam. ca C(Jt e raised in a ver
short time, and smal oorspace IS required for the equipment.

Large steam and eJe tric wtndrﬁg ngrnes were bern erected

in a B ecr e ur 0Se, here
?arn egrden as é%syerveq{ \rty rin ete Fntrre
ﬁoannst manufacturing both the mechanrca and electrical por-

It was onI ossible to mspect detal rts of conveyors
orter srng 85 th e)P 0 agor?at amount

and tran
bt el e
or rn ondrtr ns wouI ons per
r a es conveyor bet em ed een in-
sta Ied eaIrng wrt pIant up 16 1,500 tons pe our

Inform Ia(tron was given as to the mechagrcal handling . of
heav E t(errals such as 8oal and ores own to con eg{rﬂ
8erz§r(|:r be8xes and packages, and some typical plants were y

The toyr terminated at 5,30 when all adJo rned . for
tea rovr ed by the firm and a 6 raI ro%n ?P scussrg
teo than as r osed % {t seconded
ome om Japan, whrc the sta rn acknow-
Ogﬁg resse their extreme interest In syc rHeetrnﬁ
ﬁt future occa rronsI wauld again bring them |
contactwrtht e members of the Institute.

o S LS Gt e i deti
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Low Pressure Ahead and Astern Unit.

Typical H.P.
Turbine Slade
Datails of Blades and Nozzles.
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Labyrinth Packing on Nozzle Diaphragm.

Labyrinth Packing at end of Casing.
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e.National Physical Laboratory Was yisited under ideal
con itions as 0) wgat er on October dtli.. Con %er ble ad |-
trons ave een} since ouhformervrsrts and eac earte
gseuness? e La oratorX as eﬁome ore manifest to al
es of engineering, and indeed to all sections of indus-

trraq Works.

We were met at the entrance hy members of the stall and
conducted to éesg ta artmengl ?tere the s ecra!?tlref wg

each were ﬁrrbe ﬁgse n citar e, and to one an
acténow Oget e ki coHrteS}é J which we were recerved
accord”our thanks Tor their kindness.

In the en meerrng se tion are machines for testin
Eurb)vo e testi the sam eo a 10| wsrn action t
n) t e elon atlron d breakin str]an with the percEntaOg

ove e nor tens Ile strennth e machines in the de-
m]r ent are esr n d for testing all strarHs and stresses to

met ecteﬂ ac ordrn% # eir Intended ser
|ce neo awestmac Ines heing Used for testin %uplr

nks or rai wa agons ere on view an P
cess eép ained.” A recenta/ %nstructe machine for testin
notched bars. was gx laine s owrn t e hammﬁr and anvr
swrn%mg With In |cat|n Edt Lhm [)ecor t results. o
n Tests are cond Wit ect of dete mrnrn%

eslt ss of OA urt Ifferent |n S o gear and metal
used: also or speed load working temperature.

The Aerodcynamrcs Department, which is still bernPS added to,
contarnss menso th sectrona gartso alr vessels, showin
F” shapes with exp rrmené data and tria resu ts unde
difte ent ondrtrons with spee \grer re atrve 8rm aH
werg eex ensio sace and uildin anEe fo t
dr%p rtment 11l uatrate t e 9 win Ltane att to It.

r]e are sdevera alr tunnefs for ¢ st\n e effect of alr pressure
on t 5 the 8reﬁsure and ve it R 39 obtained from

ccording to t

t?r(ntr?erf mal est I ?t ang the largest 7?n5|01n4s t0 tg
velocity otetﬁe air reachi nqg aboutqo ft. per1 Sec. In t >1te latter.

In thf EIectrrcrtg/ ﬁartmen\t we were shown methods ffr
testing, lamps, currént, and the arrous mstrument ang appli
ances for ?wer and i ? tin P|§l evrces produced under
tile stlresso war conditions tectrng gn ocaltrn slounds
signa Irng arran? ments. under water, an sgecra Ir])rance%
|n connection with munitions, occupred the Close attention o
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the staff durrngn the pasﬁ xear and thelrr records and search
work are ng erng app# or general seryice under better
auspices. Tz?e tes rtq?oom ragjum ?omPoun S was shown m

ctron n a rkgn hese luminous compounds were
ar1gey used on or aeroplanes during the war,

he Metrology Department occugred uch time Iand atten-
tion In vrewrn t e varrouﬁ] r{rraugi th err ap g cation to
Ifferent classes o ?r wit |trnﬂa 0Wances necessar
or p aasrn the final test. Here also the war work rmpose
?nreat emands on the staff, in testing, passin an% e ctrn%
unjtion reqrurrements The cl se te or screw threads an
caring._ Miere specraIIy note elt upon, ?d it
arthcu larly” Interesting to see the co tour 0
t as SNOWN om a Screen™h Ianterr] and high ggnd
% 50 tymes, to compare the ac&ua dte stan
The . results “of experimental work  disclose frolnr time
to time with new ‘com rnatr ns o m tals and the tests
VJJp led to. discover their ﬁpp rca%r rtg or varrous HEOSG
re on view. In the Meta Li rtment and 1 at(e
where. screntéfrc research . 1s pla 9 an |mporant part In de-
Ve Prn and stren th%nrgg Andustrial ?gres anﬁt advance-
ment. “The ne essr anrn%met rthe cy rnders and
conrlectrons of the” interna ustiqn enﬂrne the se ﬁre
c?andftrar swrthhrgh tenlré)erature*san ustration of this
and o actthat we are aye ?rnr gr our aim 1s so girected.
Severa Inter strn alp pliances monstrating an te ting
i
h ?reatrtnrrr fa%nace 51 8 Hr mrI, for deaIrrP {h
testrng non-ferrous metals we{e not |n o eration ut In
err uiesc nt1 state were qpen. for Invest rga tron rt ex
a]tron 0 rocess ermens were rrang e
enc wrtg [%artrc S(f to sh ompo,sr ron gn
tesu lts.  Samples o ock, a ro S W rc a
In the p rocg were aso nvew rou e tank an
for dtestrn; re skin frrctron ofa

aergéus H eveloped under varyipg conditio r?Oaﬁdswrte
gpropel?ers g?ét tferent types were f? Ze[}gexamrneﬁ |scusserf

1SCS

nd the I'GCOJ instruments, gxplaine Several wax mod
g % un er COﬂStI’UC'[IOi] ere on VIEW; dISO a WOOQEN
mo arime, o EV& uable, work one In cognecltron
the s Ip '[W s well known, showrr;!g where bo ans

can be altere F v%nta ge In econgmica rur]nrng gfgerr
mental tests ave also beenmade with hydroplanemodel
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Tlie submarme menace recelved congsi erable attention in
the Ba IS, With a view to ocatFI and deal with the enemy,
Incl the' netting roces| There are several other. de-
E\Iartmen ? mterest tical, chemical, . hea, refn%eratlon
Sa%e ess oil, etc., with their various testing instruments and

embers wh wer unable to t ke advantage of the opp
e | i t%see

tunlt Sit orator occasion and desjre
Ffera X wit wor 10 ation may have the
pr| ege actorde tot em on spema t?p ication,

Our visits to works on Saw ay afternoons.have the dlsad
vantage that we do not see a e mac Inery .in_ motian, W|th
howFI er, the com;fensatmg ryile exa mmP %metl the
mac Ines and a%p |ances r ce{vm t e same t g ?
hons rom members of the staff, 0 whom we are |n eht

their kindly courtesy and atention. —In cjosing this record
oyr Vﬁlts or 1920, We tender our arngrematlve thanks to a

with pleasant memories of our meeti
0]

Synopsis of Syllabus for Lectures.
The following is a syn of the s IIabus for a coHrse of

lectures now éq arran ePdg? e forthco ont

conterence of ent was held on Octo er 0t a lp

n the Lectyre H é nstltutg with a V|ew Bo adopt th e
est metfo of _procedure In. order to place those
esirous 0 eCOITiI acquainted with the Internal om usth
ngine, the V|ta R]mts necessarj/ 0. know in connectlon W|t

the” runnin aintengnce of this type .of engl
attenHor] 1ga preane alrecte t0 t e)apwsablln% ofattend
ectu es and taking advantage oft elr oppartunities to

t?dy the subject.
l. Fuel oil, néttH Lsu plies and difference in values; den-

Sltgtepr/tlssc?r%alb les Pue to dngéh\?%oa?Peﬂgtgr%kesntga,gaeﬁa%nedop gﬁ
or gas; presence 0

water, dirt, sluggish™flow; remedies

[I. Conversjqn 1Qf fuel into gas. Types Bf engmes heat of
evaPoratlon susm Eetro C?tr uretters, ‘ignition
gear; compressjan. gg araffins: heat neceﬁsary
vaporisers, ignition g mpressi n

¢) Types using heavy
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oils, compression: injection by pump: combustion: sub-djvi-
%lonsél pComlgj ?ssm/w to give goﬁﬂ) ﬁlon Dlese[l engines: {923
otﬁ ulb or |(I;n|t|?n Conversmn of heat nt
ec anlc?l e er fec eat on ma}ter expansion;
%e P Icom ustion t s for erfect’ combustion’
of ric nes of mixtures an & [esslon |ﬂn|t|on
pro ucts of combustion; composition and analysIs resufts

[l1. orrectmlxtu es c buretter? function and acthon f?
be tresults: Y nes; chfo s requ atoE gets wicks: thrott
va ves vaporisers, di ferent typés; hot hulb

[V, Shemes Rfo ration, alternate expansio ang contrac-
tion ; CZ 2 or 4 stroke: vaIves reqmreg 0r eac Fnta es
a 15aqv Pta%es valvel es? types; modification of valves for
* eant uels eratln? valves; cams and ca shaf‘;s timin
0f va FS scaveg ndicator cards; throttling; fuel injec-
t|on valves: troubfes and remedies, startlng gear.

E alr%JIp Iylgn] ar uret‘er vaporlser solid mAectlon

? T lesel: throttle valve; g ver or; Sizé
Va ves tlmlng 0 enlng atomisation , OSSI le efects.

XI Mechanism specially required for n rine wark. fnﬁ
and connecting fear, Sever | types; revgrsa Beratlon clut
gear; startlng afrangements; compressed air gear

VI king, fly-wheel; thrust b
propellers o el o ged I cane
VErsing; startlng gear; compressed air gear.

VIII. ?uﬁrlcan%}g arrangements 0 en 8nd close_crank pin;

T R oo

[X. Log book data. Rate of fuel consumnqtlon f lubrica-
tion: aut entic entrles chan%eswnh Causes; minor efeclts and
Feme 1S, stoPpa\g F % ns temsporar repalrs; vital parts
or periodica Fr au re-adjustment; spare parts neces-
sary’ an adwsab

X, Auxiliar machlne&\‘ oil engine wmchfs methods of
grlvmg steering gear, windlass and Rstan oil éngine driven
ynamds ; air contpressors and other auxiliaries.
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The sy Ilﬁbufst e IaccomBanredrj Ryrectyfollowrn Ietter and

ent to eac rms engage or indiréctly, In t
%ur ding of the oil engines. 2 s
Bear Sirs,

As re ult of consrder tion b a Commrttee elhected by the
ouncrlo the nstbtute o Marr eE neers ont esu jéct of
the Internal. Com ustron %rne W sgecra reP {0 |t3

care and maintenance, rom the eng |ne Int 0 \rrew an

ive oﬁ]portunrt to e ers t acquaint them-

?e es Wi the va ear ndecrde ar angg
or a oursef) ecture uring’ thcoming mo as

upan the enclose sylai us, w |c |s sub ect to" mod 8atron at

g Conrerence to ur Lect re H I _on Wednesday.

October 20 n an hich your Representative s

ver}/ cordl ly Invited, in ordert at we'may resolve upon the
best procedure. f b " |

We are very desirpus.of embracin rnte ectures, all types
] fert nd Y fose ¢

of oil engings, for the information uidance of fnose en-
trusted of dbout 1 be entrusted, with theﬂ runnrng efhcrency

We shallhbecg grf ou erI kind Iry aooﬁor a Representativ
to attend the Con ere ce on October 20th, and Hour vrgwrs anﬁ
Bomments on the enclose copy of the proposed syllabus wi
e much appreciated.

Yours faithfully,
TAS. ADAMSON,

Hon. Secretary.

0

Books Presented to the Library.

Borler aking. Be%nettCoIIeg lief. Lib, AneIementﬂ]rg

worﬁw ic da ppears ll e Intend as an mtro% t10
waqrksh o? S eé) orer making, eals wit Wr bor er?
rincipa the references to ge Irons and the use o
x -a etyfene fw?rldmﬁ are not % ge to marr Qractr
Isneeoteeement of or esrnan the ua
an calcu aHon necessary thereto, ﬁ] e u e
voumetotec rntcesan to

ness 0
ave had no
experience In wor s wh oilers are ma



Election of Members.

Members elected at a meeting of tlie Council held oil the 14th
September, 1920; —

Members.

erIIram nderso aq_?erlr%lgce Ig\rrve(%rnJ\l gen rth, Glam
erII\OBar le, c?o Messrs John Rei Londons1 tg, 4,

Robert fb% I\lllrth rooH(RoagluIIfoF Essex.

Herbert ng enoo ndell"Avenue, Hightown.
|-lreannr rngghOOp 00 e%e 3P ;! trgn Arl)ea nPOlerha Egy§ardrff
ose h Robt. Greenwood Brown, 29, Manom Gt. Croshy,

ttBrns 68 enniker Gardens, East Ham, E.G.
i rrcf |y g St E )
vrd Coc rane The R sing un Pe ro eum Co., 'Yokohama,

el S St S,
Bernar urslrng, a7, evonshrre Rgad é"aughton

h d
V\eslre McLeoa Donaﬂ'd 1, Trossa hs Ro[ad East Dulwich.
Cawson Donal orestGate SSeX,
(eorge Diticy: Evans Murra RoP rcton re mante W
James Falr rreve Asiatic etroeunh North China),
td., angtefzekragn hin ﬂ dn
Douglas Fer uson, Ar ﬁ arnn| ee
TM aér Forsyth. Empingh m Stamford Li c[r__r
son unston,_ Merton Farme mford, Essex.
Lerghotr sen, 72, Pascoe Sireet W liamstown, Vic-

A'usrr\(ra

Leongrr!rJas ﬁ%rey 53, Headcorn Road, Thornton Heath,
Joh Lam 33. Potterdale Terrace Gaeshead

Art urWaIter#_overrdg nRoa &erpslrrllé/ Glam.
Murdoch &A{ r shrI Terraceé, Greenqc

Lrnt%n cCallum, 48 mgrove oad, oreston -0n-Sea,

A Mac od, 7, F irlop.Ro tonstone, E.II.
Wros Scott Morrisoh, 316" ox 3%3 |'I-e|>ong Kong.

152
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Ernest Qrchard, 27 SaIIcourt Avenue, Cardiff,
George Qrniiston, 5 Avenue, London, E.C.3.
Henr rayson ParseII 103 Worcester Boad, Bootle, Liver-

John Pratt Ellice Street, C#Iardyke, Fr'(eshrre
Agenor George Emanrrel Batfin, Jtfiee of Chief Ins ectoh of
E%\c/vtﬁrrgse a‘rrr]tdgo ers, United’ Provinces, Sarsaya, Ghat,
WrI lam o[)ertson 14 Erskine Road, South Shie |
Freaeric Prnad ogers, Holt Technical School, Leighton

E\s N Stu e Limes,” St. Geor e Brr tol,
r¥ram Iqlenr r'%Zrmbren rnese overnm nt Sat Gabelle,

Foochow, China.
Junichi Uenohata ¢/o N.Y.K., 1 Cliome, Yurakuclio, Tokio,

chharﬁ Wildridge, 75, Pitt Street, Sydney, Australia.
Companron
Chas, Jriseph Heath, F.R.C.S., 34, Devonshire Place, London,

Associate-31embers.

AIexr dDuriston Bur ess ?5 West Re nt Street Glasgow
eona C Claremont B o Gravesen
usseIGor on I’;Io mewood Gzardens Brix-ton Hill, S
Norman Geo. Ilinch, ™ Sunnyside,” Morcott, Upprngham
Rutlan
AIfred Bruce Singleton, Meadow Bank, Cults, Aberdeenshire.

Associates.

William. Boyle, 98, Denham TerraceD W allé (ﬁqon Tyne.

mest E. Franklin, 4,5t Geor t
f ge Moorfl BiddJe, § Elsdon Sireet. Noith Shields.

180
ohn™Muir Young, 3, QueensRoad Leytonstone, N.E.

hn | 9, Hi ”GRradduatBes F

vnox .Brown i|L Roa rrow-in-Fyrne

M H“as \(IZVrIECsr HVZ}StuthPeZSP scH Ir%h étr}eets Pogwarwaﬂ;ten
ﬂames re errck Pilton, 8% Galbraith Street’ Cubitt gFown

FranEltaNarbur n Richardson, 1, Grosvenor Terrace, Hillhead,
Chas ?n O ei/eSTurner “ Eversleigh,” Lynewydd Road,

Barry, S
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Student-Graduates.
W], jam Relﬂ Anderson, 08 Ml’IeEnd Avenue Aberdeen

John 'a”‘ha"n\” &umi”hemll Bo- G ST RSk

side, een,
Leslle Edwaro[ Feather, 68, Clayton Park Square, Newcastle-

George Rot}/lnson Hutchinson, 26, Ripon Gardens, Jesmond
Newcastle- on T ne

W|I |am cGre Stanley Street, Aberdeen.
aMkleMg r@! ) Grosvenor]ee/rrace Agerdeen
W Fiam George Ro R 174, Crown Street, Aberdeen



INSTITUTE OF MARINE ENGINEERS
INCORPORATED.

Patron: HIS MAJESTY THE KINO.

Session 1920-21.

President!: Lord Weir of Eastwood.

VOLUME XXXII.

DISCUSSION,
The Screw Propeller—a New Type.

BY
Major J. H. W. GILL, C.B.E. (Member).
Tuesday, October 12, 1920.
Chairman : Mr. J. B. HALL (Member).

IN. B —0n Pa e 131, Pctoﬂer e, the descri tlve n?tesunéiert e|IIHstra ons of
aa n}o? propelley s e transpose orwar on the left-hana-
ide of illustrations.

el Just by wa iscussion | would lik
to ask whoﬁrﬂornthe nrop (ej(l? ﬁ? Eose IS con med to the sm?ﬁ
lt_Yge or w et&er A thinks |t| Woulg sult Iar%e vesseé
?stst at " oextravagant cal S 0[) increased spee
? uce ,consumepnon eé a? ? ut are ther
claims ata {0 Increase spee and lessen fuel consumﬁtlon
!}Ar W.Br foks Sayers Accomﬁan)(rhgthese remarks are the
Folowmg which i regret | cahnot Be present to explain
1 Model portion of multi-slirouded propeller, either Rotor or

2 Model of built propeller with radigl fins, since improved
on with regard tot epco%centrlc ﬁns on ?ace P

3, of *Stator " propeller added to its own propeller on
S.Y. Tnlsﬁ e (own propeﬁerpls eﬁso shown). Prop

155
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\Ie It is poswble that some adv ntagg hr%ube obtatned in

special cases bg se Of a vortexs iatt
W|th h ties and attached thereto the ot?lnlon IS con ? f
ee ctual tes ode

ressed, hased on conmderab Werlen ||n E
ropellers,” model vessels “scre ro elled. motor hoats anlc
ac ts, Ahat In the malra H as a genéral rule, the shroud wi
ound to be a sheer disa vantag

The fundamental dethttton ofascrew gro eller ahtrtbutec
to Mr %er an tecon ensed e rn 'y eor?/
gropeller actt Mr. S, W arnabp{ f s qrt of the rﬁt
fatement as to the actual; so also the following aragrap
Inetic ?nergy remamm In the race afterthe water h ag

Ieft gro eI?rt hf]aste as Tar Pro uliton IS concerned.
After eo the theoretical ar\ acflica antagnes e

In t e ftrs E ? Rropu sive reaction by co ttnua

pushing mas$ of water aster

The r%pulswe actto of a screw ro[PdeIIer is due to the

reaction upon she prope fer de([ fronf) consequent on
acce eratt n o ﬁ a s of fluid, . The ste nward streﬁm IS Incl-
ntal only, although in general it s a arge and obvious part
of the phenomenon.

. If the bIa es of a eIIer are relative and narrow as
matwoba ec?grosnt orasm the?our ﬁ)ug roqellar lus-

trate In Messr hotos*, ten |ca column of
dter saaA rotatc?a% tan aX|s radta g Hat

ﬁtvdeyto the s
etrat mg ge oftegrop ade as Its centre:
the here ore ten sto rotate from é)nt roupd to thé
hack f Erope F As, new water. or luig 1s cut Into con-
ttnualg the a/tnders cann?t exist conttnuousay hut are
contln ﬁ }/ ? sodne reqular or Irreqular_ an mtermtt
tent ¥hm|c ashion epeB enton ex:itct conditions, dand the
Y\rltagte o%slmd comes away in broken whirls and shattered whirl-
o we get.all. the trqubles of vibrations a arent or actual
80I?|3|onsg§quuu$ |t(h tiossfes atte? ant, 'h ?tanay be ar(S to
lagnose and” wiiich are different or every case.
When the propeller ﬁ of thg “turbine ty —se a atg
Mes%r Stone 0to—t erg c%annot e produced aroun
ade radl and aclhta ifferent set conditions |s

set up Ihe actt nism ore n arty th to acceleratin
mass smpystemwards ut the tendency 1s for a return stre m

* See September issue, page 58—J.A.
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ST (i et e
In ofcasew ere shroud, If correct ormedma

m

il

8 increasing the mass, hich 1 an |nstant 0Sin b n%
nvgrtla the p%opeller Iac\!ve and thus mgreaslng e?l’D Iiency. y
Time fath the writer to expound this matter as he ould do at

I WL TS LS i

uts t

10n 0 the agﬁne% so called, o he tirew p?/ Sler forwarg
uch th ougf gen given and calculations ﬁave been made
which esta E may be Sai hoped as

e e0 e ma
fccasmn IS gl en 1t riter o{ he B{aper IS than!<ed or his
abours and eforts to soIve the problem.

Mr. H. g ak{ttt | notice that tne outside of the shroud
r}ste (1 eing 0 aw ordinary cones ape, opens out In a sort
of bell-niouth.™ Is.that meant to be so-

Ma(jjor Gill : You refer to the dr W|n The contractln
sh ron gets aped to.correspon tion of t%
cce ﬁrateé{ Str dB

€ |nﬁrea nsgtgltClhe C% tré:s%lC ness o0

the shrou lused o a%t eenF revent edg at the
seParatlgn an J choH of the accelerated stream and the water
surrounding the shrou

The Chairman : | shonld like to as qaesflo ou know
at times |tﬁ carpo stsesthatw H )é talar epro
portion of t oeerlsoutoé ter, a ?/ous g
era/ga resuI| f speed. How does that compare with you

rouded propeller?

inn; The menc ns ha e a.pafticular type of boat
M o? %o war ? aP own unrJhXP Qe huﬁj1
an at thea te en? both propeller sha tfsare brou 8V6t§
ater | atr asonabe f||0|en Yca be 0 &al e
ave ver W|e ades ¢ en| on a]f mmerse
re |s aYCergl evep stress on t es haft, rgaglnet e
same woula accur with any propeller partly Immerse
Gordan : | wo |Id I|ket k|f ou Qave any particular
type 0 stern this prope er shou ew rked with.
Major Gill: | think it is merely adwsaﬁle to get as ood a
tile to the Pro eller, and HIIS ot |th th

ﬂOWe# oossslh to a greater extent than with an open [p
BecaUSfpp ts (ﬁrh%nrgn % a i 5C

(sma er effective diameter, an
norma rlier

uestion was put to'me e
as to whyeth]er the prope eris con?med t0 smaﬁlptypes or to ?arge
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sizes. It snnt at Bresent in contemplatron to ake it for large
srzes for t e time being, bu enou g rirters, where'a
dema e S 10 exjst. Wrt to the secon oint
rarse irst speaker as to whe er increased spee rre
econsum lon wag the result. YoH ut rnasm

eer an try to get It to oasmuc a5 a big one. oes

e and n he rin atahr r utron speed butnot ne es
aarrywrt mare econ mdy ere are case where It

one’so. With regar th a smadeb r aersan
read by the Secret s r u s hown (n mod es su Itte
Ep eatr) to be ara ese ave een tried eore ave
fo et e ic for

reatb ears ey een
partrcu ar 00 tey wou lp a en aoge
it “je G pasan ot & para 8&.?.Jn°“ &2 to't%”r%‘e\ter
bdt | fins gn blag 3p tprs not aurte apgarentvr?ha i
%annotun erstand the obje tator pL
srmrlar tot at shown In one 0 Q otos as u??d e
Germa‘a s in certarn estrorrers and. a rather iciency has
test.r.rt;nd?r e e
would prob opt . ere are ceftain
swdt rsSatr Ipreermrﬁbean
e e ;ten B AT
bound to be vant eous n man normal cases the oben
ro“er IS e pre rred, but to state [tat in all cases the
roud wou| be a l(sa vantage. is grove v not correct.  We
ave been% eto wor Ero eller at a much lower Hnntershon
have obtained greater revolutions than economrca easinl
WI'[ an ogen screw.  Another statement 9uer|e gers
Isebngb en gtsr ”bsrsar IS waQsted 8? ar aspogungrtvte Ien ecatnrs
basa cepted’ Fe resrylo 7( rtp maYmg it d ovy]n asahafd anb
a eor 00 e malter frP e ornt of view
v\y rau ropulsion %r Ettrng a for b t]r st, an 3
tobusatro t eu vtocuanrbe Orewunaea ctegcaks(tb]ren ¥t esaadbmbbrat
gus In lnrw rd Is 3 [l) bbe resistance 0 J e water f<
?ont %t with the blades rt Sﬁems to be rat er bei e the mar
or w ere there comes the thrust rng propulsign, a rather
more Inclusive conception Is to reckon the mass of water pro-

srubibn SR SR e R, Ao her A AL 9B T e
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{ec ed astern ﬁ rvdng yod tlie forward motion. rth regard

0 the narr ropeller, which, as It were, roste aer
round the ?VYIowrn edgfg of the bq §es there rss meth rng

sal [)and a arngét t correspon s with the tﬁeor“ [
ward a een il

out tlba ermﬁn and

Jate since the ex errme actt
't"’”s.rté’“scaandet’a%“e ite b d ropalsion. Tt must
ho%vee feII short of the actua ?acs sorﬁevr?here

r G J. Wells: A clear statement has bfen resented of tR
deductions from t e ex errme(m)s dhtvery ittle said apout t 8
?xperrmenﬁs —where m de an w om Sometrlm(fs It is sal
gures wil ean err ents wi ?t e sa

(f%es eauo ataproeheroft?

sort e su rtte E hare uest\ ?are
tests e made In a tan comp[itrrng rt with anot er to form a

standard an htain some, data, eptire nd. criicism.
We ave a cqarm ﬂtat as pecial Torm 0 shrotlrd m %rve{éfetfrnrte
r

SIT und e[ |m ression that th
eller is one twrlgrvea that Is claime rtial Im
lon rsso] r] A tlinne RroPeIIe was used rn lat- bottomed
oats. The length was 140 feet an tF essel re\g rn 0
151n, 0 water The ProReIIer wa% well above the ottﬂ
Eractrcal ut of wage r]thes Pwas moore e
Wwas unt ew(hogpro erwas mmersed. hat prope
sus entoy oun aoﬁ g ?ssrs arrow and it 'f use
¥V|1t rshuter e loss f? rcren(iY rom the mere acto
c[] o cbomrnaratrve sma Jh Tornycrot
o]r In ”po peller abs een used nboats of un er] 5% The
shroudl gseems to om ot sure.w e er erota
tions ar{ aeaserro Inroa ont riction load.
e e oD, AN % O ”eftd Ofe [0 acuating er%tt
rev Futr ns IS froen 50 to (I)n?rles arP d)ur vﬂas In the case
of the Thornycrott propellers.

at nder certan con
op ero radial rotat-

Major Gill; Asto how the exgerr ents were cahrrred out.the

crrtrc Sm rﬁa just Pd]e \g en to carry them out in a

manner w rc cou lie verifi independent observers. As
t ow much friction occur erm ts were ca ried out pn
the p artécular oornt and the os

CIEHC){ §tween the
olnen and the sfirgyd amounted to omet Ing like ent,

the wor%t gossr ecase Since then otheg exRenm nts ai/
een carried out and have shown approximately the same results
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wrtlr ur}]surtable sIrxoud%but hetter results wrth correct shrouds.
s 1 é e experiments ernp sent fo tll that has been
? e Wp . Wit r]e ard tq the T orn croﬂ tui ine
ge as aware 0 teexperrments { g at f art
tewar P anoggortugl to see ne o b prﬂb
ﬂgeratron IS undoubte ﬁ Iq IEro peller. ere ar

ever oHe or two points w ot quite sure compare
well with the one now un er scussron

Mr. X. Hart Some time a

%ol as con erneg in some experi-
ments on elfers i ajr, and we oun 8 ciency increased
ver[y muc U rn% a StatorgroHJeII the ro atrn one,

|twsa ndongd owrng atronw 'CB wats)v XGes-
SIVe. crenca/I as u dou ted mcrease 0 you thin

the same thrng would occur wit

Major Grlrb [t is most rnterestrn bear that vibration was
the c%use ofa ndo Ing the St torﬁé)pe er experiments in air,
and the same e fect as heen observed In water,

I would like to express .my thanks to
MagorGrH Mr lﬁ?srea( er. Weare grved anpo enrrgyfora Sr er

\deration of the ropeller. 1t7is like surgeon. an
eg F one (iﬁ frrhe srcranb

B%Xﬁlsearn Le M ith reg to the m IS th
at of an open- %Iaded propeller?

portron 0t
ajor Gill: Wdth regeard to the drameter of the boss it is
15 of' the outsrd (Jamet As to th ewake have mad eéex
errmeRs and hoto1ghraphs en su chrent
ouLd ave ro uced Lhe e wake from the propeflers is
muc ess th n the wake from an open screw.

Fergt When the further tests are made we
rwld be abIe tgrcon%(%)nar the resufﬁ wrtt those fromnb

ers In general use at she present ga movea heart ote
B?thanlL ?o MarorGrI# Is excelle bt pape Y

Mr. R. Gobdﬁx [ am sure we would like to hear o(s further
exHerrment? with this new propeller.” We are all a%ree thered
still room b f vement | propeIIers and we have not a
vanced as we sho

The Charrman | trust that at some future date Wﬁma heaF
Y U agarn | have pleasure n passing to you the vote o

0ss In pro-

Ma{aorGrll Iﬁgected 0 ethoLou%th slated fotr dvancing
“Jar ntly. new theories, an Ib or\MouL orbearance.
m continuing my work in this matter, ave put in a
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t deal of solid this t I d result
fove pe Shiined wnch nave 1y SoRTHED our going.on

The Hon. Secretary announced that the etin
be 11(3c-:‘tober201h W naCo ferenc I(P% hn\g oc?ocE
W re resentatolves 0 tem erso tE gdmes a of whom
ad been invitea with a view to arrange fora series of Papers.

The Solid Injection Engine.

By Mil C. MCTAMINKY (Member).
RKAD

Tiiexdcii/, October 26,. at 6.30 p.m.
Chaieman : Me. F. M. TIMPSON (Member of Council).

me Chairman_: We are he"]e 0-ni ht%o hear a Paper on thg
nﬂectlon Enéune whic %oks S| ItWI useagoo
3e \ nterest, utl remett at the aut 0ro LIS
e g, i e, el

% ?atua runm oftbwe en%m(%pand eaf wanTJ to

Eno at t0 sag om that standpoint as many of us
ave not had experience of the actual running.

| was very inferested to read th aper by Mr. David Peelo
soljd |n ectlo DI sef Ehgg in th/le roceedings o

ngines
A, e
0N earmq euse f sqlid miecélor]l argerenglpesmvm
D Sl i e B el
tqfqune Iaater\ Yr?charg gmﬂtemachne;zof el reo% an0||

ank err nnin %F aFAeet uxiligr ?%heAdmlraIt
r] ons derable first experience of the running of
thése larger en Ines.

T emal |ne of the_Trefoil are of the four-stroke cross-
m)e esse |n f|t ed with two Tic ers en?mes eac
ers an er deveI%m% P% ake "horse

powe at 10revo|ut|onsp rmlnute essel herself carries
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000 tons of fuel as cargo on a displacement of abqut 4,510 tons,
ﬁerspeea befrng 11* 5&< gts atfl ?II ower and capacorty of %unkers

These engines, 1t may he interesting to note, are the second
Barrmade fgrt rg}o¥l ?te frrst |rgburl forthes ha In
een. diverted to t e Monrtor Mar al Soul/, one 0 JJ
hasti)) cgnstr cted (ir work.on the Bel |arLcoa]st Te re
was wrt a replace pair of enginés It e same. makers,
enera similar to'those'in the Marshal Sonlt, but with minor
mprove ents.

he original engines formed one of several Diesel marine in-
aIatronsg)whreht%j dfrrael orderea be}ore t)te War s ?as 0]
ain acohnparrson of the se ([JOIn merits o ferent
ma es which were on e marke are notap ecommer
cla enthEs as Wit Yet evel op IJ rs s |tw
arrang ytheA mrra at the eofthe oW e
room éyB ?nd the con tructron ased on the Use of a
stepped” pedplate—as is common In ars %work—to ether- in
the Monitor at any rate  with ore 8n ns braced omewhat
as in torpedo b%t constructron ger sca
atteB fact the second prro en%mesg Q?St col umns on
the Inboard sjde in order to'cheapen cost and facilitate constryc-
tlon, Jt not eing, necessary to' repeat the experiment iu the
second pair of engines.
The general ¢ nstructro” of the en ine is IarnIy own on the
d[awrn herewrt [t will be notrce tatt e cyl ers are ver
%men ar}/ ﬁ[ Te eonsrs a stee re an t en-
ta atare nt] (h the cast iron liners arﬁ [ﬂp%q xten
sion of the line t lIJ htebottom oJ a aturcr ?Hg
covere a weld H te acket secure toteun erside oft
ent atufe, and made w tert f ottom by a pair of
h erring S, Thecovers are stallow an cast stegl, the valve
0Xes berrhge separate verg much on the submaring Tines.  The
ﬂ]ase{ Int between cover and vajve hox |s .coned one, meta {0
the ater. ornt ah ve it e|n iding one maewgt a

dr of rubber r| e reversi % r |s rather ont of the
rdinar Dree enlg; es consisti %arro hell crans
or eac vave these be cranks % mou ted on orlr osrtey
disposed eccentrics oP ) ucrtr] t” Accord |n? Po
%o into which this tulcru aftmurned on ther of t
corre%rta tir(r?cerr]) W Trvh”he ¢ Carsnt m Or\(rvnlntrnanastt he gelt\s/gsmt
be. From the % ?cran |gh %appens tog be In action tﬁy



THE SOLID INJECTION ENGINE. 13



164 THE SOI-I) INJECTION ENGINE.

lon is carrjed to the valve by means of lever moved b
Eoi crank anct connecte %ya uWrod tot e lever on the za\

he fuel cams are mo nted in sliding blocks on the cam shaft
EP whHe tI? uIIcru % TS bern tgrnecftﬁrou%h 180° these

?aresr agrg; ecamsatputtrnq the ahead n]
outo actron and Brin stern underdthfe ue
valve ta A some srmrararan ement IS USe or
}/ersrn\g earr starting va es, wh |c ar arranged In one ox
rom hre Pes aﬁe led tot1ese aratec Irnderstbrou gh.a non-
return valve at each cover egear rated by an"air ram,
the movement being steadied by an oi acting as a dashpot.

Thec linders are [T in. étramehterwrth a 27 in. stroke zi\nd the
rséons re noé fer-cool Ir/ran urte comfortably even
nder a cons eoverog assrg may say that | n
the engines o t eMas al Soult wit whoeworknglamwe
enus nted ern% riendly with  her %neer
e]r tr Baker, D.S.0., whlo as recenﬁ leved

the Trefoil—there was ?onstdera e rstorh Hg
trmes In factt u rrcatrn% oil on occasions caugnt fire t ng
rt was never necessar fo'st g the engines on ac ount of deféct
throu outtewar T is f ct see was mﬁntrone In the dis-
cussro arisin llt_]t of Mr. P e 'SP aPer eheab ﬁhad n?
owr es stem 0 |n ect n, however srmBOy

ause te act th s hevese otenh dtosrtont em
esuctr ns eamec %n r not get anycrrr%
aitn watertrlthe ha t er ooLn gs and had run for
etrme roger oat stearn] as we al] know,
woud have correspanding trouble—wit conden?ers for mstlance
—In_ similar con?rtrons The remedy was A a s?ecra sea
ctron as was afterwards done and as IS also done Tor steam

Ips In the same circumstances.

he Trefoil was delivered i JrMa¥ 1917, an afte avery satis-
faet9r¥osea trial we §cee ed to Liver o )|, w ere rom Hust

ﬁ Y(ve weJe en ae in and arou ver-
oo and anc ester docks an

run and ownte anal
Irt occasrona runs to % a(ntra/ y and the
ernﬁ a twin screw re on ”our own

[Rarr]ro? VI’IHJ% wers in the OCkS an Cana? {0 a grea er extent
E) our revers gar

been a snrnge SCBGW steam V ssel,”and, as mfl%
8 E)rpl ggers In the early S comin

ag aver orourIr test, te
r% oW sometimes In uc
k succession that 1t"was aImost impossible to register the
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lie Io TrIe ability of the oil-engined sbr to go astern at
I § Imost rmnhe/dr tely, and |t§J essr nof%ha&wght
ere arded as a ul of Steam, vacuum an
ires at Instant call, was u rou t ome t Ln
occasions and there is no ou that nt can 11 ocs
carrrri out, unaided, many evo utronsw IC ave resu te
In Pr g Up a steams Jﬁ]VY] Ich had, attemp te
Atc at'any trmewr the reversin ear andt u hwe su
fere tro< constant changes 0 éunro engrneers t e new men
soon picked up the running, of t Horns nd after a very short
trme were qv Ite compeent to an e the engines. . Judgin
rom m previous exPer ence with arrrn{ectron oll engrneslca
h In the Treo e solid Injec |on eﬁgrnes started,
an In more ra % more smoothl n did the other
v hen a num enorne reversals were req u(rred we
rted oneorsometmes botho ourarrcomgressors to Rour
startrng reservolrs cnarged. As the comBes 0rs Weée not | ?
on ot roccasronst ave (us no trouble t ng anh
Bgortunrtyo examr refrtmuqD es before t Oy
ame. trouplesome. ere r t t e revers
or engines Is a mater wh |c as beens rs acto |y settle
t | S |n many ot er Drese Igns, an at t e’ fears o ten
t'in th |s connectr re not norg stified. It stands to rea on
th att rmus nor as |n the caseo an ot F
aﬁgaratu ut |nt eTre or sen rbnest e mech anrim wa Fasr
erstood anﬁ vﬁas readrgacces li so that a little intel t
rnter}est was all that was required to keep the gear up to corcert

pitc
The com ress [ Were, tw in numbper, each three- staoe and
were drive ICKers’ so |d mgectron ? rnes the al bern
otngd 1t was ne essary

sto e In srx rveted air rese[v
1o these reservor[)s we r?rarned otherwise rttrng ?
diameter

reservolrs were ano
Ith.a manho edoor att een so |tw |te easy to examrn
a eerar]gertr)or anmotoe tﬁ%Fr)r tdrertﬂth 8 na rnovvtI %a Hsse en
gr%eot hers ?ns I hav seen, as | Im (t]nethatt sei es of the
atter are I| ely to suffer owing to t e reater rf iculty o |n
spection.  The maxrm m pressure of air was 600 oun S
uare inch, but eve dt mwassuae in order as long as we

esfs]ure 0] kept a reservoir char
ut of th arn alr Irne 0r USe In st rtin gour com res
sors in ¢ an emergency such as a leaky ut, as a

S0
matter ofafact we were a?wa S abre to obtain p,enty o? air and
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had no need to fall bacE upon our [eserve The en%ngs as |

sal rted very quickly, especially whep warm | “can
Hgnteeagcllg\fret@% Yt ea s)ence %? theyln%]ectlon alr, w |ch must

ont e charge, actount fortheeas sta[]t
from col reca tion to be taken is to, prime t
stem t rg If the en |e asno
run r severa a ude as been discon ecBeI
oranr%/ purlpose lS n(? one It |spa1n that an5| erable
startl rrna] t? nvm% the ?nglne S 0}
t ue S

the all' O tO stem Know or a case w ere OWPI‘I {0
B ?Oect t |seement t/N%recautlon ash [WICe anout orair

a .h;etcﬁowa.h”st%”ﬁ'ﬁt?)h ik e it taacﬁ locs

&%IH (F?O H]e K el Sysnlﬁ]mg owing to the InjECt nalr elng

C%n each. of the Tref0|l mﬁln engines there are two fuel umP
ac on3|st|n Tt &row ng dri en ysgur earng
omt cam t, Te lameter qf the p qes 3

the. stroke |n t e (ﬁ) runnlng at en e s eﬁ

éﬂn 0 the roa ly speak n[gO flar to t at oft

ordinary Dies en |nestou wing fo fue gres res of 4000
Eoun y beln? used” the ‘parts -are more massiv £ _eccentric
traps In particular are very wide and are white metal lined.

Both suctlon and dlscharqe valves of the fuel pumps are in
uplicate, th etwo sucti vesqtﬁ rhg amostlnc ntact <o that
va{ suctl n v ve cont ol a eCteﬁmc(ht mOﬁt together. A ve nt

Ve IS |tte belo 6 u|‘P€P Y]a el e output o
ump IS varie na lever wnic rE(IjISEtS ers the
m tO €ac pumi) one ena or w lC ? Ié

IS TItte

asw
erate tﬂv er motlo while the other, w#
|th na usta appet Holds suctl nvalveso thelrseaé
or ngr ors ort ortion o estro e of the pump accor
Ing tot position o t e control lever.

he pu ps, discharge to aé ?I main wh|ch IS & pipe runnin
? enﬂt Pf the en ine and Titted wng eaqs to 33 sgra
atter elcq a cam 0 erate S tlng a

S|m|ar In ﬂenera rin |peto the rd |nary lesél valve, th

there are 1Q E v rlser an anl]e pates or |nject|on a|r c N-
ct|o h fue asses rom to the spray va]ve and

es ra vav |so ne ue cam_the fuel passes
t e S ra r.The nozzl Is
3|mp af air consfs t|n en |nW ich are drilled 5
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-eci abo t 19- thousandth of an inch ip diameter an counter-
o1 outsr e. The nozzle |s made of too stee and stands
P (H) % to It wor thoq eventuazyte oes ecome
the p assa nozzle ?sma Items,
easl e laced, ang’as t eZ last about 2 months, fitting a spare
IS a frif now tm conshderabeexgerrm nting carried
out b% edmakers ore the rrrIJ Eroportr ns Q the rv\y %
(v]v ere discovered, hut ront orngR |nto view' t
ole system rs amost ridicu ousI sim I one ha
was to Just th e contro ever to |ve the re res
re |n marn en It ou re constan urs
ow an tenatou on the rmr enecessar t rrn
t e pressure ornte to s etxa]ct J)osrtron on thr
l VY) te enrnLr'; t ay v1a Ves Was
altered by a secon er and the pump control” arterwards
adJusted necessary

mragse dprtteta'de r'ﬁetfar‘r‘%t”e e joul f%fréh%é b S fel
his, however, |s eas! %Nne an§ that Is. reE\urredK

S
care and an |nterest In thny made |ta raftrce 0 touc
ves ab ou every onth an§ to give the'va vearubynto

tﬂ)e evaUSIn a litfle Crocus I rofton stone ter
e s e rahd i

tested to full pres-
sure toEee |twast| t an

p
mﬁ ﬁarpf g?iywrthouta%B ewasgc)qe?n jne that th glve shut

b ﬁ“rrttLVtSns“r : ¢ I exv%etv”eat W ORI RG Perett e
an a tw rch urned n the
ue oa e e cran ber tak enu yab race
|nsr e th e The S ray f h
pump sare ace Wrth otgrac |n ﬁeneta

acKin

ac n a turn of Parrametto
H}ar er, orga rrrn ai ge top (5 fom 0 S'[U{j
ut mo tSO CK'stype 0 §
ma euse

swill E
fast ere rs no rndra ru ercoewhrc wo
>e a ect IS not s Hc a matter of t
maTt fia o t e ackrn% as the care wrt whic |t| |tted |nt
stu g the stuff 1s p resseg even m%ote Oht roy
P eratron th F and ‘ma %slac ed e to It
terf uee rng ome_aytd the rods or p unoe[]s wrl un
Is etly'and sodn get a bea ter polish on them, there 1S an
eakage It 1s bes to repack the gland at the first opportunity,



1G8 THE SOLID INJECTION ENGINE.

and | alwa rba ea undue heavin t\t}) as it srm Ig/ tendeg
scoret caseo spra alve to nt rapl
osrn w rch woud resu smo waste of ue

opInion much trou ewou ave n‘n rods of | escr
tions, especia Ian the water en s of bilge pumps a similar
routine was follow

The fuel\nressure of 4,000 pounds to tlrﬁ (r]uare ch mrgnt
cause misgivin %s gng Beers unuse tos C Pessure ut stc
are uit uno n tpere IS no d |cutyata E the
ot w ich are designed orte refs re.. or.with te angs.
?un no more tro b(!e with t e soli hecftron [% or the
service than | had with the coTrespo | air
mA?ctron engines lhave servedwﬁh afloat, Perfaps | Een
ortunat |n m experience attertyge ofen |ne
mhus con m tlo pressure air rn co N Qtror]
wit see |ne as

CI')

the ue an erous shipm lese
% rgerts YV doubt ess have so t In to sa n t rBIatter

%m sea- gornPn engrneer e myself g? a
excused. ¥ most bers of this Inst tut]e fﬁr f bit
he nejghbourh o of an engine t at ad on 0CCasions

uneas

H Ry presence burst cy |n er overs throygh some vagary of
er ectronaparatus g m(?ctro ont ther
an ev Iarns mB T

eyth Ig ssuc ? ence
that smo |sR] ew the ost Serious resulto any failure to
treat the system In thé proper manner.

ehlreve that the modern air compressors are mucn behter
t an t ose In USe some years aoo hut ven S0l reckont att e
ormtveaks ot In the ordinary Diesel %r af)
valve trouble th PI es area tto escoure d oxidise gthe
hot compressed a ee th at plicate Com [essors are
Htte In"a number o rirnes o |ons In t e |n ercool ers
etotewron sgrt ubric trn or as far as tha ﬁgno
3tever oil is ? seem to fake ace every now ang the
stations, so 1 am Inclined tot ink that | s(ﬂosw er eon
drHo s are not so favourable, a|r|n£ect|on S ouI e regarded as
-way house to something bett

eakrnegr of mte&cooler ex Io?‘(ons | remember that while

‘t{ L o

y €3¢ EX qurIOnS a st E)farato
tho proveq {0 Fe T per tiCt (ﬁj ¥ jaatt re IE £
0 SO e very prittle material and that a needle q Stfeat’j

shot Into the breast of one of therr engineers witu resu?ts
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The cause of thlf must ewdentlg/ Lave been something in the
Hatvre of oﬂp explosion wave or €lse a detonation, as OP] 0sed. to
ess sudden ressure rlse described as an exrn osion, a dowmg
oil . eiv very meg broken up, mech anhca yor erh aps eve
% mlca and lose assochatlo Wit v/ en In the
ressed air. .| have thought that t ehea knockm%
efimes errlenced In air injection engines, when the, blas
alr Was excessiye ml%ht he %ue fo somet mg S|m|Iar and that,
stlngn of covers and the fracture of crankshafts, soaw

tlm% R]p ?IP engings wjth the air system, might be
fo t esa thln m es? violent form.  HoWwever that
W be, not |n%? te Ind as far as m eﬁperlence oescn
Bfen 'with a Solid mAFctl?n engme ? ressures can
ned If the sE)ra ve leaks Or It inject |on IS set too early
but these are matters which re(I;]uve no particular knowled ePr
care 1o avoad ven so the pressures nht% e more g
|mposF r] esv marlne engines whic vl v ave
no cylinder re |e aves | haye“seen a spray. valve held con-
f]nu usl o en emonitratlo({v pu\}) ﬁ VY<H no jll eLects
teresui P elng hea noc 9or “ton mg
In the ﬁy inder.” The | |cator gaga P coufse, ver
[N Such” circumstances, an er not to carry qut

“stunts ™ of this sort on er engines
but I feel suret att eresu[lts m@a normgall con |t|ofls WIH] soL

|n ction are ge e han wt alr jectjon ?wever
ator ma h |st|n uish etwefe e two, as cer
taln mar easl the Trefoll’s ? %lnes plg]
eveP at OW Spe ractlca sence of shock, the wh oe
P orm nce em| gC one of qur old friend the stea}m enging,
e ol en ou pOWer or a bit OVer In

a ragtlon of t’wet etaken b@ theuﬁeam engine.

uring the discussion o eel’s paper | saw that the
soIDd In egctlon set Was stﬁ Hnot |i F topbga commercial suc-
ess except |n the sme} er sizes, OWin to an apsence of tur
M |I dp W ess to know what haPpens Inside the
efoil’s (ivm fr a asasea gomg en mee 1am m?re con
cerne Wlt fue consumption E r mile ?]r per shaft horse
power. T |ckeri engineer cIalm that . the ‘solid In ect|on
sstem Wi glve af least™as é;o consu tion as a|r| ection
similar CI a{msfances an ud ing n%t e Trefol srun
Blncgwm lfoo aeonan ce fue 3\% EP F
ar H or the eet Isenoreasonto ou tth r claim,
As Te consump tl)on the quar sh |ﬂowner§ﬂ engineer
are sometimes misled by figures being given per indicated horse-
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govver 0r sometimes sim (JX (Per liorse, power, Wit stearﬂ

S R
eorsat asls, as 15.00n€

Ptrons toabr? 0rse power
Iminates te lr%crfuent error In jndicator

nes. Thjs e
F rams, which, as ordinaril are n Etoo reliable ?H
0l U

Ines where. temperature ar e figures wo
tenrhgave raetn:ain ganing. 1ehe 9ndrcated owgr consump-
tron rvtes arr rn ection e grne an unar ﬁae as, i

rcrentt

frve m tions the more Ine £ngine IS
anrca eter the consumptron appears for” com-
arrson

[n commercial work th mean pressures are moderate, so eveg
}farrrnﬂectro permits o ﬁher uties esew not ere ulre
or mercanti/e marine wor| ere 1S In % a
ordinar atrngs about twice the aEnount of arF t eoretrcaw
re l# e or cqm ustroP 50, aS We iave often found

Trefol ere IS room or a fair ove oad without needrng
extra arﬁ rrr]a [ast compressor. th eengrne IS In

0rgr n the exhaust remains practrca ly cleal even under over

Smoke in aDreseI engine seems alwav] s to be one of the firs
til rngs to be cr cdrtr I5ed nhmyex erlence, but | notice.that a goo

A AL [

€e

ollers it Is preferre
ht colqur at thg ?unnel

or reasons of economy {o mal lrarn

Semi-Diesels give copsiderable smoke On sehvrce In mapv clIr-
cumstances out doing an harm and it has occurr om
that It e WISe, to regard smoke In a Diesel rat er as a

matt r or |nv str aron t n for mme late censure, sa
%h ecause | oun t wh re with so rd rn ectron an

ault.is ﬂ)on evi en&ed Rg the X aus g S remaine

ractrr:ﬁ a/cean B wrt tr nen rnes

t might pe ver]yﬁ; vet consr era e osr

oun( rn t (i RI es and on the val ve? can rma varrous
0ssible ex atro sfor this, but as haven mea sof testrnﬁ

etuth v srmgwut it ﬁrwar as a fact whic

Er/ frnte est, and on Ink has not been pre-
viotsly mentrone

The Iubrrcatro of the Trefoil's engines was forced th)rough
out. These low gao’room engines hag no division plate betw

the crankcaise and the cyl n ers such as a_purely commercia
engine would have, so that tlie lubricating oil was contaminate
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dirty o urntorlf IIrn from t tstons asinatru
gDr] rt/ ocPtron th ?Iate an rn arran ement Peﬁ
ewater occa5|% et ing rnto t e or Even s0 § erg
V\rasn ver an thou arrn troub d I am co vince
that | eam rrne en rne were wrth orced lubri-

on
catr th/e rrncr| partstewearand tearand tfrn%I exgense
Ll [ ol p
th [ast recrprocatrn?n)enro cﬁ)attheshrps In th Brrtrs alsy
rt was tted to the ma Ines with most satisfactory re%
ts, o course n cessar to prevent salt waterm!)xrtngS wit
earin utt IS P/V?t ent difficulty .in a Jo ergne
orce trrrcatron {0 remarntr arbour or ang
Bg of time | made 1t a ractr en ﬁhe Trefoil he han
Icatin rPum n_to pump some fresh oil throu% earrc{;
after sto c? This Was eciout any water wh aI owe
remain pit the journals

A point that is S0 etrnies overlookehd with oil en ines hs the
necessrt Perrodrca yceanmgofoutt ewater% at is
a matte outd g In ‘the case botler or of a condenser rs
a éo be regarded as an ir ?ome task In an o,l en rn(? t
Ban s to reason that justa urnace crowns wi own |
oilers, are allowed to"get dirty,* so cqvers ma crac rstons
seize If the water ace Bf an oil eétgrne area ehto frlwth
mu, othrrlﬂ shoul allowed "to 5ran In the wa
Perrodrcal wilfing out oft ese spaces. e. 0l engrne ha come
0 stay and the routine must ema e to Suit its r quirements.

In drawrn% g/ remarki to a close it may be interesting to
nosellrnac U rnft d with oil en nes to rve me commentsu ﬁ
% enfgrne rom the personnel po nt vrew Amaon
num untr rnfe menfwho % asse throu htheE rne
Room 0 efoll dt orrty ol rrva no
favour of the oil e ine. g/ rde
machinery nor rnt mselves el that thex acke hltur lon
0 00 to the source of any trou er arose fter x
ea nt thatar[roo orIe %rne oes not req%r a] rofessor to rtr)
and hat it may bﬁ N wrth ﬁs frouble ﬁeamd
The then ec me enthusiasts for t eorI en rneaiase rung q

atus an 1t was necess ry to eﬁ p them alive to the fac

t there'remained r orrt] em in the way of Ins ectron even

re alr Was not needed. Ir general edp $S10 o rnron
sett rnge down wasé at the 0il ené rg ab o

era le to the steamer and | am convrnc that from the Treorl

t seem on nt in the
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there lias gone out a number of men intent on spreading far an
Wi etlne agdp nta es otjthe so?um ection mp rtpme %(ou Wi
have g%there Hopmlon the notesl ave given, an
[ can” honest ny at my Ioo oWs much more wok aa
OCCHE'e In keepl gsteam auxiliaries in or e[ than was devote
tﬂt main engme é erlmenta an SPE(‘iIa In esmn thou
fvere. N Lf( P eglven a little instryction |n t e
constructlon and worki the machi erz there 1S not m%
%eventa% veraﬂe stea ehgmeerwu ome power of ad
ity fro eco mas orttlmef com etﬁnt fo runTan
ﬁ” en ine of P 3% no fear that any hignly scienti
nowledge Is re uifed need be entertained.

If en ineers can be made t hese opinigns, the fuel con-
mLﬂdlogn wnlc?t IS wem)? P |? that o pf] | fired steam ships
nvmce o¥vners f at it 1s worth while to consider 0|I
B ?mes (fh or which engines of the power required ar
nI% ffered, and | am o teo nlop thahb ore long. we shal
ee TOW 0OCean %om g car uilt with steam en Ings, an
t atwhenfrev\ﬁ] ts costs fall, t e economy of the oil e Peme Wi

olve t0 theh er of the qil-engined shlg an unassailabfe advan-
age over his less enterpnsmg competlt

As experlence IS, mcre sed t WI|| douhtless be found ttr]at there
is room o{a varletx es of engine. gnm%;1 rom tt]
result of developme t of the steam ¢ me w |ts e r

ays, took man ecu |ar a es, adva tageous on gél er, | t

S et t%tn% ef%‘t b éefteXpe“tttte'attt.'“c“tw o i
lon Wi oror Inar comm rcla ur 05es resu m 0l en mes
emo arranue as regards t enIP EP parts, veNv
es of the latest’reciprocating ste mengme hen | f m
myself being persuaded t rtues some Very nove
arrangeme an ol engine, Io ten real |se that the same arqu-
ents’ wou ] toaste m engine on_the same lines and |
ecomeo ubt t t unort odoxt eW|I recelve more than a
passing favour tor or inary cargos USe.

As reoards the chome between the four anq 0-stroke csycles
%r Bt wers and speeds there seem? ittle to choqse on
t F gvro(tm 50 we|g tan s ace or cost If the amF ratin

ollowed In each case eing so J favourt our-str
engine a% bem gractl a Uust as S|mﬁlle the two-stro e
engine, t (a caven '”ﬂ S emﬂ1 oreata
vantage, and su Jected {0 aIess contifiuous nigh temperature
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The final method ofworkrn auxrlrarreswrll in mZ olbmron he
-eectn% Pess taB heating Or ot ersrﬁecra crrcum tances e?use
steam Dollers.to be In use, Fut oultess man nhers wil
Wise In retaining steam auxiliaries ti theorle gine has become
more familiar t0 their en?meers thu% Introd ucrn ne novelt
frt a time Flectrrc auxifiaries for the engine, s ?s clrcy-
ating and oi Bum S, %re in m¥ 'ﬁrmron much ?lr beto th
umps driven XS ay eams off the engine, and will ultimately
ecome universal
Solid inj ectron ‘whatever may be adv hced argarnstrt from Ahe
theoretical side, is undoubtedly a worki b(o osrtron an
ex ect {0 see It taken up more by va rous akers now that it is
e ghn use In com ercral essels and Its. wrde and succe%s
itherto more or ess secret, 15.becomin nown

merrcans ahrong other orerﬂp countfres seem much alive

{0 Its Possrbr les and 1t would he well nowt? reat rtain
10 serousg taking. up.m rme oll enqrne anutacture, that her
engineers should arv it full and unblassed consideration.

0

ADDENDA.

The following is.a description of the engines and some notes
regarding the overhau whrgh may be 0 r?eres —

e B,

pe
{aﬁhb”%.ﬁ{‘ R A b e eripal |

specl revrt r]g
ur-Stroke ¢ g
acting type, wrth trunk pistons and enclosed crank chambe
The impulse. ¢ %Imders are three m number 10J m hes dia-
meter and 13 inches stroker desrgne out 320
rev utions per. minute eg re .made. w elParate meré
Jacret¥ both parts being of plain design tacilitating rapi
emaoval, IT necessary.
The Czlrnder Liners are rrhade of s Fecral cast iron _machined
8ver nd so mounted in the entablature as to he free to ex-

The ylinder Jackets are made of sheet steel and are so con-
structe ang attac dp as o be readily removaebﬁ

The Cylinder Covehs are made of ca tsteekof stro 9 construc-
tion and” design. They are attached to the entablature and
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U8, S e el S A
Eprou Ih the co mnsyto the bedfp ahte wrtlhout passin throuﬁh
e cylinder ?}hes elcra c % as been ta enr rranlg

or tfie most efficient cooli the covers. |n earg(] cove ar%

Itted one rnductron one ex aust one alr starting ana one relie
valve, and also one ‘spraying nozzle.

The Con ecting Eods are of f%rged steel and are coupled
direct to gudgeon prns carried In the pistons.

The Bedplate consrsts ofstron cast steel |rders tr dto ether
longitudin wrought stegl channel ein
mo nte on str n cs |r nseat to wh rch are secure
andw |ch CtSﬁ wel rthe reed Iu rr ation system.
. dralrrn : aft |s rrrr]a 8 on ngrt ttee tecrerr err]n
\ériveraqtqg to pro ueceS qﬁ eg?poass%le eombrnatrnoenceosfS %allancaeaanC
twisting momento e set.
Th Inectron of the Fuel Qil saccompltshe by eans ofth
difedt ”.n ostt‘é'%' patented process In which, ne oil. s sprayer
[ ca acity, rrvenB earon om tﬁe en rne
rovde c ar rn at a resu om
40 s, per squar o int ommon r e or rar
mec anrca 0 rate vav IS rtte use Irnder
to easurete ue y.apl ers ed romt ch
oftesevaves N enc othesra nzzent rn er
cver num er inute e ore |nt ozz es
eans of th e ressure of theo |scha
Ee ue or u% |no the pray nec ssarg or com tec H]e

ustion, Fcr own valves are’ fitte onirectl with t
Bragunozz es by means of which any |nd|vr ual cylinder can be

A LTS, Ao ol
Mmportﬁ t carings pum rLrven ngine Is
rtéews R AT and el n‘fr i %?FHer%OICOIIIecP ki
the ces! ron sea seal o r?returneu“t]oﬂt ta?1 to bE-USHd ov [ again
t] setfrnﬂ passing roHH1 : strarners of “the
C ind catron a nultiple plimger pfu, %rs provr udtaBYe
eac nrgp ISor r:

ependent pun
ﬁlhatrftg t?re#s)euﬁgigdo or\h S Qrtnloapdartron ahan fitted
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the shrp hXemeans of which angl ri linder can t?e flushed with

n
OH fult brrcatrng system ' Defore. s}tartrngotteeoelnI ?ﬁe orpriming tp

t
AC ting Water P ided, d by th
for su néﬁ%% Intﬂe cgoirrnguvmaitelrs r%rjoa\(:lkeets anrtltvgth rlpa(retse Q/\%gﬁe

It is require

A Hartnell G%vernor isp [ovaded to keep the e rne speed
constant under the var?/rng %xperrence In c rgrn t)
Slaru setorrae gurreeservorrs from” atmospheric pressure up to 60 |bs.
As thee grne contro| is most convenrently ffectedb re uIaIt
”h? the litt"of the fue meaerrng valye, an asaco e
ount of power rs require rform this op eratron the
governor 1S arran ed to carry out t e movements through fne
a Lé of a . servo-motor. T IS _Servo-motor, ¢ nsrsts of a
V\y r{g er antarnrng a prslton W h IS cou Ied through I|nk
(t and levers to"the 't ?rum shaft carry the measurin
vaveo eratH BYers under pressure fr Humﬁ IS ad-
n]frtt] 0 et eofthe SEIV0- mota rstont function
egov1ern0rb Ing {0 controlttf] ISSI0N'Q or to Ithe Servo-
motor,” 'This i don& by means of a balanced piston valve whic
IS easily moved by the governor
An Inertra Goverr] [l provr ed, the function of which is to
St(\)})t eengrnes OH t e riee rncrease 20 per cepf, above the
% Irong qrurre outP tiue t0'a sudden remova
0a rure of the Hartnel overgortri come | to
?B [atron gurc noul% Thrs governor-acts oy releasing the
e ressure”fr e rail
A FIyw eel is. fitted to the engrne to asgrst] in obtaining smooth
runnrlng of the set: 1t 15 of cast Iron and also acts as a turnrng

Air Com ressor—],-he air compressjon is p rform three
stages, t ere are two first sta g Irn ers rnc es |
dia eter one secqn sta ; c“n inc es rn ameter an
one t rr stagze cy rn er ches rn rameter t(jeéro e In
cases bein inches. ecanpreslsor IS coug Irect tot
en Ane and has two cran s e cylinders b I&‘l arran F
em: on rrst staeiy ran the second Stage ¢ %
é)perate Yone cran % rr?]t stat%e cylinder

staﬁ rnder are 0 erated X er crank, efrrst
stage beifig the lower cylrnder In ea hcase

The Irnde s and Jackets are of special cast irgn in. all cases,
the jac&e/ts berrng cast wkrth the cyfrnders ? (he first stage,
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inlet ports are fitted: jn addition to.tlie inlet valve at.top of
Istro ep ttr I Htte vvlﬂﬁaswlebr; mea\rrs \e? whic IOthe

orts are

amount o?arrpadmrtted can be regulat eg
The prstons two An number, aretmade of special cast rron
Fh irgt and secon stag istons from one %astrn% and the
Ist an thrr?1 stia e from other casting.  The guligeon pins

are frtted In the st stage prstons
qb gn water is su Ired to the ackets covers and otrier
Barts g en rneE E ear tween Hre staﬁgs IS cooled
cke Sec -

means of water gr nes orfrrs {an sta e rs
ar £s, se arators eng Itted In these pr es for the purpo
rar rn ah accumulagion of water. earrfomt t
‘ag SC e In ad rtrog to.a w:irter Qcke fe ?asses
tgrou separatoran coil cooler betore bein nalyad
m rtte e reservolrs.

While qverhauling' the main engines the following notes were
recorg g?or futureggurdance e g

rrltnderSovers—ConsrderabIe difficulty was exB erienced rg

the 1itting of the main engine cylin ﬁr cavers, It e foun

neceésary to remove severa exhaust p nr]J shbg or cove{]

rcnorlttedbe“fted To avoid t rs rn uture, two methods were sub-

m 0 sub ﬁrtuée new bran&h pipes and a distance piece which
be readily disconnecte

Y rae‘ttt%trptc“eedoexa'tto“vttt Dot o 17 ffxptré%'t’”gaph”tve“’agdye

tance piece fitted between the valve an orrgrnal ranc ré)e

Howeve nertherofthese two methods are beJr ado fe q

first th 5ottoo muc and the second on rve 00 litt

room benind the mai ? ut the glands i ne exhaus

ﬁ]rge ranc Hrece are ern itted I halves, fothatt epackrnﬂ
Lt rawn, and with teexhausltvave out, the

pie ecan e turned round and the cover lifted clear.

Val¥es—0n removrn the valvgs from the covers, Eitll the
valve ace nyetr oqur go?d condition, utt(e rntenaa fubes
in severg 0 aust Valves were perforate exhaust
valve tubes required renewal.

Pistons Rr s and trners —When the ¢ Irnder cov tr ere
remove the. a sencg carbon was verv.no rﬁea le. rrs
Y]v Iprston rings. and In some cases the fl(rstt ree, Were ftuc
the remaining”rings, however, were working satisfactorily

All the cyIrnder liners were in excellent condition,

branc
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water Jackets.—On removing the liner water jackets the
Mvgrgpfpoousht% with mud accumula?ed helow the mIetland bankett/

Mud doors have now been fitted to admit of periodic cleaning.

o TR S ST A R
Were ver oth cran sha ts being reah dc)ded ang a] gp

and bott m ends a juse

Turning Gea he frame of the tarboardt ring gear re-
(tuwed togbe retttte t0 en&;lne soll% i Lhe pogrgenglﬂ

Was th atz/m requir (1 ta en off thTe %rm on't e
vertica s at to IIow It to clear the crank shaft wheel In al
positions, while out of gear.

Cooltn Water Pumrps -—\When the %vgfre opened
vaves smdlefs and s ﬁ ¥vere oun Eh orB g
grh er t valve ‘beirg fitted no further trouble |s
in ths irection.

ir Com re sors— Ohe power cylinders, pistons, ri 0gss and
Fve,s wer H[IOH The connectin wer
also. In dcon |t nW|t the exceptiop of two 0 sta
en |ne Ich were enta the eck and. being replace rom

S ter In the cyli erwen starting ug may have heen
h)e cause of the bent ro 59 ! y

On the crank pin tnere Is,a W ar ort [1000in., nl)o%t of which
astaenyaceont(funerl the_pin, probably due to
ﬁ engin |gT speed. and the Htle)rtla of therplston 0 t e ex-
aust Stroke. “The surfaces of all bearings were very good.

A number of the r| s in the port air ce/lmders were tucli
aused byasglt wda %r ak In the lst&tage ooler; this ﬁ
emaeo the rings. renewed. “The rings in the star-
ftr alrc e(rs were afl in HOO? condition, but as consider-
able wTar as taken place on the Ist stage rings these require

renewa
Control Gear—The fue| pressure suction valves
mg a constant lift, conqu Pabf |ffF Tiz erh)e”e ceg
m mtawng a suitable pressure for a e on con
trol quert as. a throttle oth tfumpsuctlonlh
ast 1S Was 0 eﬁae %ﬁ the s ra valve 1jft control, jncre mng
ecre sing ress eani erm t th 0
sra vavewm |nt e5|re oads. 11tISt
|s not 035|b to var the |fto the suc ||o vav
0| the ex enseo new pumps, a hand contro throtte on
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Ehe suction[pipe IS bein?'Jitted in addition, and with this fitted
etCterlr_esuI V\S/ atre egpece 0 _ h ’
opling Water Pumps.—On opening up, these pumps it was-
Eoun negessar to h vg them re-%ﬁre Hﬂs, howgver,p%roug t
ad metal to the surface, so new chambers were cast.
D EnAiunXeis“at\rNyoMabhinoereyni%velj hatﬁle'se engines th
namo — .
L.P.)/c rnndersgwere {oun()i b?,dvg/ \Born,greqﬂlrlng fo %g r,eboreg
gadusqg pistons and rings Tittéd, the bearings~also being re-
ire and Bilge Pumps (two).—Both pumps were.in good con-
dition, but ne%v. stea r‘ngs? also neev rBBcket ringsg In port
pump were required. _
Oil_fuel _Pu81ps (two).—Both pump rods skimmed up and
N “ngSRfIct)tr% Fans (two).—Piston jods skimme starboargd
oifer — ,
fa/sﬁg er re%ored, new rlrzgs fltteop {or both, ang lhpearmgs ad-
Pump Room Fans (two).—Opened up for examination and
fount]n,l% goancoanltlo%. ) _ d _ P _ _
Engine"’Room Fan—New rings fitted and bearings adjusted.
reed Pumps (two).—New steam and bucket ring$ fitted, also-
valves lined up. o
Air Purgp.—New steam rings fitted. Bucket valves cleaned
andC't”rTet" p New bushes fitted on impeller shaft
irculating Pump.—New bushes fitted on impeller shaft.
New steam r?ngs trlﬂtlped and bearings adjusted. P
Coawdense{.—CIeaned, new protection plates fitted, tested and
found satistact

ory.
vaporatjn F}/I nt.—Pump sent to shop and overhauled.
CoEIs fnnFe)a eg an?ava)llves glr und |tn.b _ P ed and
arqo.Pumps (two).—Valve seats being reseated and valves
rogng n&.. Bwtgns and s%uttle valves gnd uckets fount] In
ood condition. _
. Ballast Pump.—Water end being rebored and new bucket
rqus Itted. _ . :

apstan and Windlass.—Bearings adjrusted. ,

Steering En me.—%tron%erbeéiplate itted ; piston valves and
steam rlnas renewed, bearmgs adjusted.

Boilers, Water Tube &two%.—.Flre row to be renewed, alll other
tubes and drums in good condition.



