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The Chairman: We are %reatl%/I debtﬁd to Mr. Ford for

I 5 b U S, e, by et

remind us 0 w at Wﬁ ave seeB was UP the sea shlorde
¥Ve are %é‘ to se that the su éect Is of Interest to our lady
iends and we we come thelr presence.

Ouy sea fisheries phesent som na/ oplcs of general interes
that In reParlng ort non-technical lecture, “one 1s, te \Pt
t0 as ver an ectw Ich does not ap Pear oti ?f T
and direct pra t|ca Elcatln But a great valua g
research work IS beln arried on at mari esfatlons of ths an
0 er countrles WhIC noI ong merits the %osesl at entlop] of

Hose actlveey ﬁage In the com erilal Isheries, but which
d be made €quallyinteresting to the layman.
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172 SOME MARINE RESEARCHES.

Thus, a few years ago, our Mmlstry of A?nculture and
Flsherlesopf t%llsheti a détailed and ” “illustrated rePort* on

a surve e soils at l]he boét m o esout e tbo the
North a Many sampes ha een take H eac nHIte
to a careful g[ Cess of sievin (5 9 ry mr% and \H? %
unt ev?ntteg(tul e . )(Vsas rsee u%rta(t)ef this tefgo swor[< 0t wagtIn

galgetsoo re are charss owin (the ulstn uHons of the various

gra £s ve the whole area, and also o Ive mforma 1on con-

rmn tewater movements whic assmte In nn mg{
out r| ution. | |ma%1 e t at a reader would

|nd |t flcutto md)at |sew(§ 0se practical meno
Ishin; |n ustr w isapprove tethstr s policy |
anctt mng tlS researc as art 0 te|r pr ra me o
shenes | vestl ations. |t|c qun z sU

the IVllmstrYsrsearc traw er mstea o te tousan

m es colegtmg sand and mu ou beo | orn

|s mngroun But wa t |s co ctl

entlrety useless? ehsha thin (? e to ans

Impor ﬁnt question when we have considered a secon ne o

researc
During the years 1872-76 when the Challenger Was en
on her %reat %cegn exp dltlonf, much use wqﬁs made ngaqﬁ
Batura ﬁ ) ectln% the smaller ani s In-
ha |t|n eseab tom This Instrument s, admlte ot
clent, Prof e sor Jung

ers&an as%een cred WI¥ Ittg

ver
amésm statement t at (P |n S Ht eco Pare
open a%yen cafc g%
0

Wi an airship towing a dr
’ ] erambuatob0 anotpet

PO Iceman |n ong street Ia

Bom { GS? dr wing conc FSIOHS aig to the w Orﬁ]u ation
A eferse

VISE auto

e, joun in truOre rtece eing let ow E
n} tlcaw rblsose wrnen It reachedb Jteg sFa hottom, tal Ing an
on&tttﬁa anllte al I|e aregot%]m esrantpilenrgotre so;agw h'&%
B f” extenshvn]%/ usec{ B mouth with “most |Rst9uct|ve re-
?( Irst Bace tHe worg has showp t] at there |s
‘ %tﬁt’ttt“"t DFAWEn 1e characters ot the oo é’rv”nt%
ourﬁn pn[?ud ar ver S)t?ergnt trom tlose to_be
founnﬁ in s eﬁt% gravel.  This aSSOC\a'[IOP % clear at Plv
mouth that If we“were shown a sample of soil from the bottom

culture an(?&|§¥er|esThE|2/tlt%Hre]g Iln)\?ggﬁlgt%t%ntshesgrolgghﬁm N? tIh S?\TO 6, Méstry of Agri-
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somewhere wrthrrhthe drstrict we should be aRIe to, stafe with
fome cg r'l}r ence ﬁrenera mak eup of t e anima BOBU
ound in_ it ma ?

atron ese Dott
e arrrgrrrrro b i b

Z rther, an
eXpress an oPrn on a toé ?rs es qu wou]d h ﬁ)” ?re
wnt or visit the groun rom which the soil- sample been

f We now return to our consrderatron of the Southern North
Sea hottom-surve We can u rs and that It rsr Iy a first
stedp towards an €val atron o rogt trvrt of rs food In
I] tim éport nt area, or on Jre I%rr U f soils there cara
ultimately be suPerrm osed t rst ion of tf
anrin S t 0S¢ reP OP here food is most a undant will obvr
ousny rtrrorartab shrn% r%rrorgnds %t er words then, a
grosg 8 (Pew fishing grounds I by

sourtd
steamrng to coII and mu

%me two, or three. years ago Mr Davis* of the screntrfrc af
aht the Mrirrstr 's Fisherigs™ Lab oratory at Lowe toft su re
h nima poé E Sout

sueattlronatOt oegaaaer revea
Eerstact th ertarsngh”]frsh hqun amazrh num

%n in the
ere
with_buf one species, w(i\reh ecra valu
to larce as ood %av tf p eg
e

rs located a Sin gatc rch cover
an areao squgrlvl es and at one osition within It t ere

Were ove s to the.square metre (say 1§
The totafnquYer of I Hrvrdua rnqh 1S atc vSasyes gnat 2(1
eabou 41 Ironso miljigns. currence of esese
rst aces "forms anot er interestin g h
ortant st tand th we neeg togeme er that
e newl rn % ese mo ?]sare tiny ﬁe swimmin
rvae w rc st entrreI at the mercy of t greva In
vrr]a elr currents at t e time, of t err rel ﬁase At a later sta

ﬁvae settle down a? “spat’ sea botfom to gro
rnto the famrdar adult Torm caught ra t as
we have already seen, the soil updn whic the setHe IS0 éhe
tmost Br]rport ce, for they can only sur rve thri eun er
avouranle #trons gﬁosn \ at a

arvae are ﬁro uce rom aP dH % t at rn
one %ear t Pevarlrng currents ?ve carrre the ‘larvae fo a
ground on which spat can successfully settle, a new patch “B”

IrreF}r 'rl\r/lreNaOn ]-S'Frsheqrueasntl “ eerrsetéjdllr?\sreosrtrgtrra?rgr?sun eorfretgl Set‘/o?‘\} ., No. V'M J
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ear to e ay therefore occur, which may be re-
Hecte In the ))lllei g}t¥|e sea Ftshertes y
These (esults of Davis’.work for[n an intere ttpg sequel to
?ome earlier experiments i Htranﬁ anttn sma ing plajce
rom the ™ nursery groun rh Dutc and "Danish
£0asts, toéh ogﬂer The oun%fls Were ¢ Ir|ed In sea-water
tan B eing me sure and carefully marked with
numbered i entAty dISCS were i eﬁated In the "new surround-
|Hgs A rewar n} addition to the current market valug of
|3 was aJ ort ose su S quenty reca?tured and re-
turned to the tryk descr ngf eresu ts of these ex-
rJ ents, Dr. 'A te s ufs that ishe e(rated In X
ere sma undersized fish_o ‘tte market value,
ecome y the fol OWI utumn aleeo gm e and |n
excellent condttlon r?] the or sd ollowin
anuary (\Jverea s that em ne on the Danish nurser
rouH had d the|r we t those ca r|ed to an ut out
e ogger ecome e ttmes as ey were

e S g B,

gans ﬁtat the vzg]ue hada mcreased to perhaps seven times
We have seen that, as the bottom-sampler always takes the
R i (0] omy

original value.
s:%me arga of bite, we can use t |s msttlment ain esttmaﬁs

sarntgegroeunnsﬂe()fu ?? VKO“SV r?u %trlt?)rt]t of tlmte eR]Ne vsvﬁaﬂob
0 discover what cha Less }/\/e maz

ny, are |n

earn that a process 0 I'e(LUC'[hOBFt In the EI Fﬂ ers 8 C rtat

Sp&CIES 1S OCBUHII’]$ nd make that our p?]HICU ar stuay.
ussian Onserve ?UHOV ound t %In one art 0 t

(‘haspl Sea at fr:er alnr tsmoené%lte f re%r hte aev flood rta Ier r?
spemesoqfaco&gﬁ in! p raatn qoeoHte sth
s at Brixha (%evon?1 gJ(?g\ ric sto%ke W|th )
ittcﬂmdrels ear\I/?f{ann ytheamftsh ?oo " mva%Ie eS\t/aerr ISe est
G el s pl ol e o
TR RS e
|c|]1t gareq Ittte use t0, fis| es as oo% |eoﬁt gever
attatn a large size and remain * serviceable ™ food for fishes

Martne%téoglcal AgshoecA%nOf \5(') e(sl arNjo 5 15%6 at which they grow.” Journal of the



Fig.t3—Photograph showing theJQHa rz%ftﬁn %Is pﬁqel Slélﬁ &}F]es rou aVelearthe Eddystone Lighthouse,
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all the|r da/ e also.find that many shell fish |n co mon
with numerous ot ermanne animals, q[ w very rapidly unng
the summer m?nt R C ﬁnge very ittle unnn the' wi te
and . as a result o d| erential thh clear mgr
uce ontes WIC 1S.an In elxof

wmtisregnﬁq ; pro It 1S on compining al

agtaf Ht dlf_faerent Pervatton {areaF sound |c

e pro uctlvn of fish food for diffe éunds c? e
e results o

Sy L e nnatt%i el
smalq shel? flgnns]gndostmya aﬂar ?seg fla gr easn focate?t(.) IOn tpg

789'0DM 2 B U

il Fow hRIRSERY B esr“er”fg‘)fs @Fe s b 'r?%nfe“’v'v‘tnffe'ﬁ?t“n%’,BaarYd
Bottorn FOW With two winter rings.

nng of . ]h923 the i dIVIg a}l | br oq showed one W|nter
estt ormed., t of the food on the
atou ewsacertatn ercet age 0 fanew ro rte
gar. I e spring of 1924 the ame 1922 broo

omtnat atrnough owo ﬁourse thﬁ/ hibite two Wlﬁte
nnﬁ]s c |e? actual num er wever een much reduce

v eat -rate d nng the two Wi ters
gtlcal ?%e t% f qone, 1522

nat 61 New. broo ?<r e|t er 4 or ear
arise an thrived to the “supp ere,” then |s a

e
ase of a feeding gro oF\Bh gh or t g%ars de enA 5 for its
ncshness on one%% d“%ut which had, after thatpttme become
B *The fi s, {1 the text were reproduced frjin blocks kindly lent by the Marine
iological Assaciation.
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ctically harren of fish food becaus onew roods had been
ﬁe t0 S rvblve (? take tﬁe pliace 0 t e steaglly g?mmdlsl%emg
or|1g||]na popu atlf?nb I ; i by
esto might be continued almost indefinite cus-
sin R nﬁa Xga ?lt?onaﬁ1 %?ems EHISIH grom %e studS
the“fish food animals when they are still in the y oung ree-S
Ing stag These too, have their * enemies,” and they are
also “suscgptible to changes In such physical conditions as’tem-

: - .
Fig. 5.—.| réotgcfna%plso\flvslw Is t%% ?r” [51 ec |Fatun} som Bigbury Bay.
-+ SREEIMEnS with one Winter ing. 39 0
' o ! Ay, g

erature nd salinity. . Perhaps. one of the most interestin
Etu%e |sﬁ1at ?dete¥ ang ﬁ?e# J}SUIRUIIOHE}O He sur*acg
tot ottom r|n the holrs.o da ‘]and ore ver
many youn S eat them, incl u oun -
rin tis og ¥ve1ver that su |c ent as no (saeens

con mce the [) ader of the imm nse m ortanc talle an
contlguous 0 serva]tlon on. suc Jecs as

tioned. It is notba Ways wise tg dIS% Urage Wgr i |cﬁ at”hrst
sight appears to be “ academic” rather than “ practical.”
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Mr. Thorburn eeressedh apﬁrematlve thothts regardtn
the Iac re, WhICh ad been listened to with Fasure and
rev% % man%/ r}trf]cate an mterestmg problems cRnn cte
\tNIet eceureerpt s of the sea, and he propo3ed a vote of thanks to

Be kett In seconding, agreed that Ieasure
nNrmat\on had been im arteg it s r%oo fo

the surace fthln%s(and examine |ntot epts
Itoccurre tohlmt t the sea Hrre aroundt eDo
tH; have Influences upop Ishi ?roan S,
worko tfie research station was of great pract value to aI
The vote of thanks was carried with acclamation.

0

Bearing Metals.

By W. T. GRIFFITHS, M.Sc., F.I.C., A.Inst.P.
READ

Tuesday, April 20, at 6.30 p.m.
Chairman: Mr. W, E. FARENDEN (Member of Council).

The Subject of the so-called Bear r nt|fr|ct|on Metals
IS onT tttch merits t%‘i attention o rttgot?t tﬁe %r and ?t
etallurgist, These alloys are worty? study (Yte forme
ecayse of t Flr in IuenC(i Pon the E |chent and economica
runmng of all mec ?ntca qanta ?/ elgt ecausg 0
the Ing resttrhg meta Fglca [[J volved In the C
tion, In the eartngr { Iw ich 15 best suited to the
eaneersnetﬁt t]e opject of this pﬁper 15.t0°S mmartset
ex sttn metallyrgical information on'the subject, hoping th us
It possible ?add to the interest of the members of thé Institute
In t ese useful alloys.

ow Seems falrlé well estag Ehed that % deswabli<

ter|a bearin es omposed essentia
two consttuents go ei Sh fsorm of ara g Ew
ter, mog

the actua earlnq surface and the oth a S0

astic n tFre wh reaan of its eorm tion or ra\g

ear, en es.a unl orm distribytion oft e loa to take place
over the earmg Experience shows that a sm? homo ene-
ous metal or all an IS not of general uttIttﬁ/ [ fharp q
to give a reasonable resistance to wear a d a low coefficient 0



BEARING METALS. 181
frtctlon it Lac s sufficient pI stici to allow the self- ad ust-

i rgguits e 10ad be Wsue“gdrf e by s o
areas Wit ﬁ g roien con-

consequence t % Am ma P
tinually, and Intense loca eatmg an poss e seizing* and
scoring of the journal takes place.

Of recent years attention has also heen drawn to the Cpossu
blllﬁy that, even when the altgnment IS.0riging Z

duplex structure of constituents of di ferlnq ardnes ave
an advarl ge over a omogeneous mat\erta In, assl t|n |n the
efficient lubrication of the bearing. ~ This Is referred to later.

In aFdItIOHt its apility to re5|st ear, 10 adapt itself to Ehe
Jooura and to keep down frtettonab 0Sses. there are a number
T other roge Pes which, have to e consi ﬁ In_selecting a
eartnﬁ; ? orap rttcu ar %l 0se. Thus it is necessary
that the alloy as a whole sh ave u |cbent com resat\{]e
streng tp altt e tem erature 0 runntn % r|n o Wit
stand”the load % ? Itmust ot be rittle and in cer-
tatn cases must be able to stand.up to COH?I erah e ound-
3 t must not cause excessw Wwear ﬁ the journdl, and
st be capable o etn% work e with ¢ m arative’ elase
Its mettr]g point Is o ;')orta? % cause, If this Is too low
acCi nta mlomfent ﬁ the | ea ln% max cause serious
hou éls |9 stin jculties tend to Increase.
terma co uct ty is bene ila In assisting cool runntng
et e capa ||t¥] euég remelted repeatedly withqut d
t rtoratlor] IS conyenient and economical. ~ Excessive shrin ag
U[In idification 1s obgectlonape n a WJte b?arln metdl
as |t t(ocfause separafign, of the liner an shelwht a con-
se uent ack of ri |d| increase of remstanee to heat con-
duction. Lastly he uestlon of cost 1s naturally one of im-
porAtIalncteh ly dependent on two fact
ese erties are mainly dependent on two factors.
These are, fi h?p Pte chemlcaﬁ de gttton whtﬁh dFtermtnes
the nature o t constttuent? p[]esen and_secondly, t emlcro
structure or rrandement of _these constttu ﬁ must
ointed out that. it Is the mtgro%ttuctur t In th e
earmgx that 1s important and. this s etermlne a ve
ar e extent by the asttngPractteew en preparin fe
In. con3|der|n these two acto;s the Informatiof afforde
mtcroscoptca examtna lon IS of the greatest assistance, as
this means thte effect of these variables on éhe nature and
arrangement of the constituents may be observe
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Tin, Iead cop rﬁ)er antimony, zrnc nickel and other metals

?E% uaﬁo sfn\? rer géEaIYarlﬁtos thra”n% [rnestalt ebttrjnt éggemt .
r? copper.r §ppe

allo s the” groups containin
%rrst ) beL g .fo the wrgtelrve;ass oﬁ ﬂ hg

reqominant metals.
e the third are for the mos

g W
cafled “ bronzes.” P gt

Tin-Base Alloys.

If a little copper is added fo tin, provided there hsmore than

one er cent, esent the microscope shows that the resultin
IS r:o ? vao constifyents.  One of these, whic |?

Pre é orm of nee eIr e crystals, Is a comp o n

in a pLP]er * containing about 6 Per cent. tin, [

mar ero e al or{ which Torms a matrix in which thﬁnee e

are urred IS an intimate eutectrc It

xture] trn Wlt
of the co per Hn compound’ (See FI (} € ee les ar some-
tion ﬁ

Ermesa In a Star-shap efd form d;;
eautirul specimen of one of these crystals obt ined un er
special conditions.

If alter a ively, we add antrmonK to tin, while the antrmoM
content Is beJow Seven per cent., only one constituent, a solj
solution is obtained.. When more than sevgn er cent, anti-
mon |s resent cubic cr stalf acomgou]n 0 antrmor}y and
tin % n} r and the alloys consiSt of a mixture ot’these
and the s I| utron

on] since thecompoundsrn hoth Hre above Cases are rder
thag e surroundin matrrﬁr these alloys mig tconcedvag
use arrn etals. ~There are, aﬂ ever “certain disadvan-

taag t 15, and what is actu X done.in ragtr eis to
oth co er and antrmon to the tin. 1t is found that the
sa(f srmr ar t e three are rese tt i)
ast oa en the antimo ah dk
seve er cent, t ao consists . of the ¢o g

e | ecryst so th er -tin c%rn ound em(e in a
so fer matrix; |s a mr ure of co ound wit m
antrrﬁon trns s utron some tin. re consadera
tou H SIS re urre an aI oyo this type |soten used. One
such has a composition: —

Tin, 93%; Antimony, 3-5%; Copper, 3-5%.

h%therthrss -called f a nstrtnent is correctley termed a compound,

tis not yet certain_w
this designation is used here for convenienc

but



Fig. L.
Copper-tin Alloy.
Copper 10 per cent.  Tin 90 per cent.

Fig. 2

The magnification in all the illustrations is 100.



Fig. 4. Fig. 5.
The magnification in all the illustrations is 100.



Fig. 6.
Tin-Base Bgaring Metal.
Containing 14-15 per cent. lead.

Fig. 7. Fig. 8

The magnification in all the illustrations is 100.
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TABLE 1

Physical Properties of Some W hite

Metal Bearing Alloys !

(Mundey, Bissett & Cartland—J. Inst. Metals, 1922, XXIII, p. 141)

Composition. Tensile Test2 Brin?\ll ngdness Compression Test3
S | s C Ultimate Strength.  Elopgatiop per %%g]kunrp f%%u Yield Point. Comprﬁssedtﬁo Half
s ! Tons per sq. in. fgr?s’poenr i({ln?n 4. Toad. Tonspersg.in.  Tons Sgrqsq'. in.
(R I T N N
E%@ 5 25 40 13 Nons §4'§ 1) Hiat
1 %8 60 g 691 None 2- 4 248 1750
/0% TN NN N O B
. 8 ! % * 15 égg é g Ngﬂg 313 4-016 12212
50 150 — 80'0 469 28 249 3'h9 13 356

1 Test pieces cast into cast iron stick moulds. ~ Casting temperature
2 Acting portion of test piece 0'564 in. in diameter and length 2 ins.

350° C. Mould temperature 100u C. approx.

8 Compression testepleces were %Ilnders ?B%Ofnin.dlam' x 05 in, high. Yield Point taken as load producing

permanent deformation o

STVIIN  ONIYv3g
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used for repair work. Fi oWs the ra| rostructure of a
ﬁlmllar aIWcontalnln qltt? Igss co Qrﬁee%ect of the
gh copper content IS to exten thet eraﬁure ranug etween
the first separatio Wsta complete sollai dau
urlg thls eio te alfo eln% a mixture o and
Iqul |s |n “pasty ™ condition and can be mou ded to any
reqruue shape.
hite bearjn %metals of high tin content VY)hICh have

g referred to above, are much used where com Ination of
ﬁ) nd toug ness 15, n%? ded and where t a bronzes men-
ﬁ"rﬂ%t O e o U & ov?/reve)r(a%pta : ofera

tin t ese aﬁPo S are sub ectg gfhe dlsafuldt 0 h|9ﬂ uﬂua?
cost.  For this feason early efforts were made to replace some
of the tin with much cheaper metal lead.

Lead forms no co 1]oounds o‘ solid s (?|Ut|0ﬂ5 with tpe tin
antm]onP/ or copp?r of these a gys and so eX|fsts in the cast
metal efther as gfobu es of ead” qr a art 0 intima Sa
eutecy mIXtUﬁ 0rmin temar|r< % th) Wit
the a §|t|0n of lead éhe%lardness ls, )? H h.the effect IS not
marked until a considerable percentage of the tin |s replaced.

Table 3, taken from a paper by Smith an hries*, show
the e? ect 0 faatpd{ngmmcpee{)s?ngyamounts oq lea p 0 an alloy o?
composition :— _

Tin, 83%; Antimony, 11%; Copper, 6-0%.
The éqercfentageﬁ of lead are n { st e% but rhcrea

gnresm rom-alloy F.D.S. to a Io th oug
a\ 0y poorest in un a ver 3u sanuei percentage of th at

%ttathe géﬁsl?l%t ( Ieag e%en N C? aborafars POI t out

eve

? uantities, results in
n entire 10ss 0 g tion, ut t |s (} s, not ap P ar tp be
etnmental Reﬁ tests (fn al o |st de rom

elrspaper are snown in T g
are muc

metals containing between 10 an 2 er cent
used In marine engineering work. )

Lead I$ said t% add to the aanrlcuonaI ugj#les of a beﬁrln
meta Hresuma g pwing to, the increased difference in
ness, which its addition entails, between the hard bearing grains

*C. A. M. Smith and lﬁl/l ﬂ urupi]nefs Meonhengfsalon V\{IMe Anti-friction Bearing

*
A. H. Mundey, C. C. B|ssettlagr& J, Cartlarf)d 141Whne Metals,” J. Inst. Metals,



TABLE 2

Composition and Physical Properties of AS.T.M. Tentative Standard W hite M etal Bearing Alloys.1

(Am. Soo. Test Mat. Tentative Standards 1924, p94).

lloy Comnasition? Yield Pt.3 It|m Brinel L Temperature of Proper
A6 P tonsféq. in. (o5 (? it Melting Pin Iquéémﬁ]tl%n Te?noﬁjerrg re
Sn. Cu Pb. At 20°c At 100°c At 20°c At 100°c At 20 C At 100°C °C oF °C O o
4-56

j g

T
(I

s e ek ey A el AAhg Simteh Es Ohtes Phe° s e Sl oD Bt

2 The Compositions given are those of the actual alloys used. They approximate very closely to the A.S.T.M. Tentative Standard Specification.
3 The values for the Yield Point were taken from stress-strain curves at a deformation of 0'125 per cent, reduction of Gauge length.

4 The Ultimate Strength values were taken as the unit load necessary to produce a deformation of 25 per cent, of length of specimen.

5 Values are average Brinell number of three impressions on each alloy using IOm.m. ball and 500 kg. load applied for 30 seconds.

2%5

2
:
i
§

s

Nmmm_\oo\. o o—

JUILINLN

l\)‘.Ol\_)O‘JN—‘(J‘DC)
ooos\l\f—mo

&
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and the matrtI The grmm al dif |cultx which arlseﬁ from
ItS use is IP e increased a]e whic ecessary In the pre
paratlon of the bearing, as shown below.

Zin Pccaswnallgl added to Hn ba%e aIIc\J)/s sometime
consl erabe amount |§ anta%eous w ?
resmtance {0 corrosion Is neee and one an recommende ?
such %JOSIIIOHS as stern tube earln?s has a composition 0
T|n OF{GF cent.; Zinc, 27 per cent.; Antimony, 2 per cent.;
opper per cent.

Ellckel IS Iso ent sometlmes but the deantagde of Ité
addition 1Is fact, s%me tests Y F e
Blssett appeared to show that it effect was distinctly de eterl

ous.
S TABLE 3
(Smith and Humphries—J.Inst.Met. 1911, v, p. 194)

Compression. %tenssio inell Bending. Impact.

S g
Stress.  Strain QNS PEL NUM fress.
NS per CL il E?acﬁpu'rgt ?@3558 Tsé‘lsﬁ?r Foot Ibs

et SRR EEE

Lead-Base Allots.

Material.

%

e replacement of tin by lead in the tin-base bearing metals
Elln%‘\ymrg%ade\teg]m a series faﬁoys in whlchﬂea was the prin-

The tead -pase aIIo usually contain between 10 and 15 per
cent, ar antimony et\er witiout 0 with varg;lngeamounts of

tin. - Copper 1s,.In the majorit cases -
cent., %u@p nhetlmes U Jl er ce |s a Wabe when Phe
tin content | t e ahsence o |n these hearing.metals
fon Ist of cubic chsta s of antimon h atrix of an |mon
ea élc)tlc en tin is present the cubes o at| X
rﬁp ace 3/the less brittle ¢ B:cystals 0 asm so ution o
the antim ? tin can ounﬂ Intin. d 7 shows the
fetglécture of "a lead-base alloy corftaining about 80 per cent,

LA H. NHJ [he Grade ea:rlntIS etal,” TPE I%fsftemt\/letas allgzguanunes °‘u@'°"e' Hpon
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meﬁ\ag f'fn 8om6673%2theTa%yS|galaprreoptgrp fecglwhei%%_b h%arm_

pected from thESﬁ are i Canall '
aws the microstructyre of an aJloy similar to N
TfaE mlch contaln?njust a ﬁttge more ‘ea}é Ahan tin. AI oys
thls ype are sometimes used for submerged bearings.

Opinions are very varied as to
basepan 1 J%aseyanﬁrjreictlao (!

tamly so ter and more ea5|%/

more” care 1S necessar In casting. them owln %elr

wico Ity In the. ote (ate and"the he vmes ofte ea ee
The |9 Ity of the tin-base all Oé/s allows o

: 1 i fo o
h |ttin ? éJF t% tﬁarlcant be at aﬁ
? base bearing metals are

are mo Flh

|ne

Sal {0 ave fera aﬂtl riction pYO% erfies an tO Wwear
stated etimes with EXPErl-

better. It has also beef w A 51 ﬁ
ental eviden e that lead-base alloy s retain their pro ertlea
etter at raise mperaturr stth tlaborator tests In the tTnite

States Bureau o Standa ave given dn opposite result.
Takmg everythmg lnho account, it may pe stated that where
%h UPressures and ﬁ gee s are f x|stent Q[) ere an

Bo actjon on the b {ln% ulr ace |% possible, tin- bﬁs
earing ‘metals are (%efera mpm ut |n man ot er

a]sestece%ere ase allays ally . well
lways Prow ing the) appropriate care is hken” in ma |ng

?ntl%n must here F naade fa t}{ e of lead-hase hearin
metal which was developed, under different namea In severaj
countries. during the late war, prlnclpak If%ar%% %rndio avol

I e

r ,1 aline eaft Enetas parium an(! Iamu are
along or accompanied yanthmon %lscglme that
t |s material g|¥les better resu Its t an g g %‘ n- asg
allw t has, oweveJ tg are e ct‘ r?/tlca}/
able to give considerable tr u e In remelting owing to
*J. L. Jones Bab&”h/l&"?lu%?%'“ﬁﬁgsBeq_ gs fa”ﬁ Amm mt of Mining
Alioys aﬁ’eETeav%tead“dﬁm%vera"tvu‘“’dwa”ﬂeecg ?”%eﬁ“’&f“ﬁﬁe% OfB‘u’Ye“a"ue MeehaBsring

|1e relatiye fv(antages of tin-
Of%rmeg it cac?r?sﬂfera 91
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Iosse? of th Pemg stréuents by oxidation, while the
usua castn cul so ea base afloys are pronounced.

Coppek-Base Alloys.

A TR
Perat re of runhin rrn rg % the white metals re-
i b S
élrhege are Pro ucgg% %\ﬁrn tin,.lead or zin cseg gte or to-
%]etger to the copper while addr jons of phosphorus are often

Under ordrnar riondrtrons of castrng that is, without too
slow a rate of coo rnﬁsa copper-tin |e|¥t contarnrng above
S

or 9 per cent, tr how two constrt under th gcro
SCOP Frgs 9'ang 10). One, formrng reater artﬂ the
material, so id"solution ' (a constituent) and the other rs
ﬁ rntmate eutectord mixture o éhrs a solytion with %v
ard rrtte bluish grey compound (8 constrtuent Te
crease of lI e tin content, Whrc sometrmes reaches 15-0 ger
cent., results in an rncreaﬁ the amount of the Tconsftrtu nt
wrthaeo quent rrse In hardness and_britt Ieness he urther

rtron 0 orus, besides assistin rn the, production 0

a sound er gS 5 %IVGS rse JO tﬁe presence of ‘another har
COfT]pOUﬂ sp 0rous ana copper.

The Admrralty sp crfrcatron for phosphor bronze for hrgh-
speed bearr ngs strr%r tes 0 r cent, hos horus,
er cent, Co er and the rest trn rs shou have an 11
ate stren?t of 15 tons er square inch with 10 per cent, elon-
%atron Stmilar co “ooPS are. used In the merc 3nt s%
lr Where sBecra N bearin

%rfaces are needed t
0Sphorus is 0ccasio y raised 10 er. cent.

Although t{re co R er-tin. and copper- trn ghosphorus alloys
make e %e ely usefu be?rrrlr metals in certain crrcumsancs
they surrer from a lack o strcm/ and rgoreover the r
constituents necessitate. corres ']1 ng hardness in the jourp
In order tq avol fora g J a view to Inc easrng
rcréy additions of lead are made.. Int ese lead hronZes t
ead rem rns ee(rust as nthew ite met san IS rs%rrbute
more or |ess unrf rm t out the a OZ In the ?rm 0
minut fo g Viten. | a rs added the pércentage of tin Is

often lowered to below eight per cent, so that the afloy simply
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consists of the copper-tin solid soldtlon an]d ead, Elq 11
Ehows the structure of one such al g %d -conta nmg
earing metals, nown in some cases as “ plastic ronzes
cheaper, more easw/ worked ana have a lower rate of wear
than the lead-free alloys

g H C(Jam r has made an exhaustlve study of the tfect of

ad mglea {0 ann onzes(t man{ some of |shess

are nin Ta es4 b he pbro§ert|esw

mdlg{’ eextt)ected rom some ea ronze r{grg meta
ateri

as standard by the American Society Testmg
als.
Zjnc is so(metlmes added to pronzes with. the Olt)deCt of pro-
ucm% sounder castings, but since. it goes into solution In fthe

In 0| so#utlon making it harder, 1t tends to affect
rsey t e antifrictional and” mechanical propertles

ch sometimes replaces t|n aItoge her IVIH% the cheaper
ﬁa ses,”. buf In the case 8 i hese allg ? sile tren&t‘t<

uctility is not h|g and their use 1$ limited to I|g tw
|ckeI is also dded to_bronzes to inc ease soundness but it
IS ,doubtfu et er Its eft%ct 1S thoroug ly understood.

Effect of Casting on Microstructure.

The second factor upon which the satisfactor servlce of a
metal depends is Its mic ost ucture | té rm%
yt stmg

ean
sta e]d]%bove this 1S aImost comp etﬁy contro
o the actual part angd it cannot F t00 strfong emﬁ asise
h at the most expenswe best qua éy ant r| tion afloy can
nav ave its properties seriotisly |m8alre by faulty casting”prac-
The succeﬁsful Itm and castmg [}:n alloy is degendent
eac e m ten metal, e time auring whic
the a Yhe | UI condltgon the casting temper ture
and 43 eter-
oume og |qU| an
8 the castin
earing metal has been caretully studled uring the past fe

u on a nym cto These are e highest t mper

E” é art? rajve of Cg(r)tlly ﬁ uring,, this’. bein Part
?aeslze %F)ngertr]eot i.e., the shell d

ﬁan rel Pha t ?e varia aJn



TABLE 4.

Compressive Strength of Bronze Bearing Alloys (G. II. Clarner).
Co Co
Chemical i rr& Che i
C?p P"cﬁo)" proggm%rnegflvi%it. 1Edh8 C?p oSt 'Oj] proporq]gnasl ﬁmlt 1 %r
70‘8 g)m ma i
Sn Pb Zn  kg/mm2 b./in.2 percent. ~ Cu Sn Pb Zn  kg/mm2 b.fin.2 per cent,
5.0 0 " 127 18,000 31 B 5 10 10 134 19,000 32
0 0 0 176 25,000 26 7 5 2 105 15,000 -
5 5 0 134 19,000 32 10 5 10 190 27,000 19*5
5 5 5 12'7 18,000 33 10 10 5 200 28,500 22
5 10 0 12'7 15,000 36 10 1 0 16 2 23,000 32
0 5 0 155 22,000 26 0 5 25 116 16,500 -
5 5 10 127 18,000 32 70 5 10 15 130 18,500 30
5 10 5 113 16,000 34 0 5 20 5 123 17,500 -
5 15 0 1173 16,000 39 70 10 20 0 148 21,000 -
0 5 5 190 21,000 21 70 10 15 28-1 40,000 17
10 10 0 16 2 23,000 29 70 10 15 183 26,000
5 5 15 120 17,000 28 70 10 10 10 204 29,000 17
5 16 5 130 18500 — 65 5 30 0 105 15,000 —

SIVLIIN  ONI¥Y34
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years and the results of these investigations may he sum-
marised as follows:—

The grlnmpal dan%er in gettlng th |I?Uld alloy too hot is
r% ne oxidatlon of t F metal esiges owermg the conten
of the hardening metals, anfimony and tin, oxidation m?y lea
to the Inclu ﬁlon of oxides In_ the bearlng As sQme 0

are extreme

these

tin oxide is, state [ than
hardeni< steel) mcrea H wear and scormg f ﬁm 3[1 ?‘t elc.
ma t? ga(ie. Brltten%ss and poar adhesion to tge shell
ma}fegso result.  These eﬁts are, of course, en anced by re-

eated remelting to too Righ a temperature. addjtion to
Ph udso? %n Dar? I%]ave pointed out a further (JFIeterl
ous effect 0 |gh tem erat rge trhmoten white metaf con-

t)aelpaltfbg C%)rpeac aqfi; C%J%%%H at there 15 a critica

P omt (stated 10 ¥ng W|th ut stlﬁrln from above
the ificall

F et mPerature of
ommeﬂce ent i ?n re ults In an Increas
sze of Ike cryst?

I1th 4 conseguent em%r

nee
elf e?t wh|Ie bH iee In the critical F nH)erature a
sun rhe structlre |%) 0 talne |In case 0 g acci-
ena ov eating careful stirring will obviate a great deal of

aste ect
TABLE 5.

W earing Test of some Bronze Bearing Alloys

(G. S. Ciamer).
Total number of revolutions 100,000 (525 r.p.m.).
Pressure 1,000 Ib/in3 (070 kg/mm32.

Chemical Compositiion (per cent.) Temperature. Wear,
Ph. Zn. "¢ °F
129 0- gg

g i@% AR B

*0. F. H%S?quar?f CJopl;;ler DAa Iloeé Ih nston?\h't 1a&iosuucture °§ ?ertam Tin-

007

%
5



Alloy No,

[o) tas ey

TABLE 6.

Table Showing Physical Properties of Bronze Bearing Metal A lloys.

(Proe. As.t.m. 1920, XX, p. 565).

Desired Composition.

i rinell
Copper T Lead Zine ea}r[r]]ltog (gfgré':qle%r
e e, per cent. percent.  Max. per cent. ' SEC.)

B ]9 %@ 378 i, g §'§’
BEREE BN O O

1 The tension tests were made 011 “ sand cast-to-size " test specimens.
2 The compression tests were made on machined test specimens (sand castings) of 1 sq. in. sectional area, 1in. high.
The elastic limit is taken as the load producing a compression in the specimen of 0'001 in.

e

i

§I
:
4

o

S Aoy

[Sa)

SIVLIIN  ONI¥v34
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_The time during which t IIo rs molten has to he con-
sidered arnI ecause o bove-mentioned oxidation
trouble aso ecause 0 en y of the heavi r or-
tipns o t . More artrcu to sin tot

of the ot or ad e with he resu at the metal o re |rst
er er from the fop or ott con |ner fa
, erent composition fro at orW |%ht e all Ogle wﬁe(r“ Ihn-

vall ones 1S being

gmg ea Ebsg&erclrag or a small ones 1S
t efad?

attem e meta 0ols e 00 near or past t g
ar B solarqr fication. ﬁ ? fects are as eratrveJ

after pouring tne meta en soll tron has com
mence so that, If complete so ca%ron 1S elage over long,

one part of tebearr may become of qui rent composi-
tronpand structure Pr%m a/no % i % gﬂg & E p(bll
reason, ourrn? rhce started, should' be co pIet as quickly
as 1S consistent with care.

%he0 llatelgt tgptt %r%Tre of castrn erI r%epend lar gn {p
W% P %earrEng t be |Y|1ed kbe ore t e eta 0SES |ts{ i

et must no he S0 Ive % eJectronabeefPecs

not above. The tin-h ase W I'[T etas av %n advantage in

In this respect, the more VI%COUS ead a 0ysS needing much more

caretul te perature contro
TABLE 7.

(C. 1. Bierbaum, Trans. Am. Inst, of Min. and Met. 1923 p. 972).
Name of Substance. tﬁ/re%rguotf D\aMr(itcnrgs_s,

verage. verage.

ead e IPreher ........................................................ 377 7-03
eectrol trc 29'3 117
oF er c an 118 784
m 91 1210
%(b crgs fS, founJ Etlt 6'9 208 0
El gl rnat&onal C% 6'4 244 0
3%‘%5 oun E ? ronze... 61 267 0
ish, so ftest cr 48 420 0
il o, .
J R rg t] Trn hrgR rJeneg habbhitt 32 1006 0
? oh ansson est [FOC 22 2229 0
SnOJ useds as found I burned bronze e 14 5390.0
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The rate of coollng ?u in solldlflcatlo IS of extreme im-
ortance. It [s c?nt dt [ne extent H %astln tem-
eratu* hut |s 0 con5| erab rX in uence y .the tempera-
e of the moul ? mandrel).. Tog rﬁg coohng re-
su %tn theP artial or complete Rreve tion of t ratlti 8f
articles, these co P Hs remalnlnr%ffart iso \e
ven where they do cr sta se thejr size remain
sow cog mg o t e other hand, wil| cause excessive rorowth f
the har nf]tltuents and a geengra coarse Ing of the mlcro-
structure with a cons? uent rittling the alloy. gs
13 and 14 show the effect on the CUbIC cr stals 1n 4 tin-
vy] ite metal and Ftﬁs 15 and 16 t demonst ate the eoarseﬂln
estructure w‘nc may result in a lead-cont mtng
coo] mg too sow% EX eHenf(f f]ndlcates that t bes of t
?ntlm ny-tin .compound should have sides of about 0-05 mm
OrI et%t servn;ef the b the rate .of cooli th h
n the case of the bronzes the rate of cooling must he suc
bhatt e hartfa+8eutect0|d mixture is un!f n?t Hlstnguted
ut ye does not form ac nt|n ous_hetwor ? IS weaken-
The dlstr\bu 10 of ead is of Im-
e |n t ese a o s

g?? an ’ the microstructure
the bronzes is principally effecte y means of the casting
temﬁera ure.

There can be |i ou a where it is possible, accuae
be little doubt th here it ibl
temﬁerature cont mea so pyrometers is we worthw
In t stlno 3 ring. liners. ere, tn))wever an occa-
smnar{ on |s oneoher means have fo be adopted. The
0 ﬁ eterminin castlg Htperatu K
meanso te arrin ofaplnec IS usettl when used wit
intelligence, kee H In mln POIBtS mentlone Pove
Lea ontalnlﬂg efa E oured at% 0V|Vneer

%m era|t1ure h n the t|n aseé ano S and rownin dt
chip rat ert an EXCESSIVE charnn IVES a COrrect Inaication.

As re ards the sh te perature ?e en% on Its size
and the amounto Pto e oure r ronze bear-
mg S eI52I . waer |ss ta en ourtn a
Ite metal liner. W|t srg % s a s |g er
tem[perature IS adwsable teel shells u ua nee e
ated moret an bronze. Carem st be taken ot to heatL
oo« et sl ol . 0
6tte SOfIdI ca(tllon period s%our]d be av |8 ? .

eacﬁa I%eargrﬁsmgdtho t IsseW/?creh owueeénaaksm resu te O\fI[\!nhe a”d;é”’”%s Of Immq
produces good servme in arl {Par 1cula ea“n% 1S found | oud e Iowed
closey S possible on” futtre occasions.
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A\]ften ma bedrr cted ff)er to ope detail of linin bearrnsg
h ene icial ef ect o w Ich Is pﬁ Rs not as univer
fea e as 1t might b S ? et oroubh ea rh%
an aret# trnnrnp of the she be ore po rn he whit
metal. It this IS pro ery o ? eiortewrt
meta |tse ay be u gt(he rn rrs he %/to th
over t e w oe earrn drstortron % the rfr when It
e avqided, while the metallic con-

expands. on heati
trnurty improves h%atc nguctrvrty and assists cool running.

One other practice whijch has Dbeen shown to affect the struc
ture. 15 that of ammerrn peenrngr fe earrn ter
casting, with a vrew to be a it more |rmay in the s eI re-

cess(fs This as Mrove biymrcrosc examrnatort to
istinctly harmful in some cases resu ﬂ in. the sg rtt %
up 1:o the ard but brrttIe cubes and actua % giving te
surface

The Testing of Bearing Metals.

The r?uest‘on of an aFt %uate test, hrgh mmy be apglred to

. trcu ar materra of confr erable 1 rioran o an

en [ eer ec e it s th enbrrncrg means aVﬁI h] q
rn { e suita rtr¥ of thI aterial for the wor o[

urre unatey mteeaseo earin ecr

a “w rte metals;” no really satistactory means h)

ormation’ eytestse teslyet ee evrsed e

thrs In

Hr icQlty 1s that nq single sim ve eastly inter-
g[eteg rYata n all the 90pertre€ req urre& rt] a % rrctror]

¥] Another s tha since It |st e#ropertres of the meta

en in the earrrlg at are Im orta t, 1{ IS necessary that
the test ?rece should have a soméwhat simil h (Hostr cture
to that or.the aIIoP{ when In thrsP srtron and t ficulties of
reﬁro duction J is resgect will pe ob vrous or t ese r -
50Ns stﬁ[t ar |satron ha

0,1 ev\}) actrca
Impossl r}]d it will b a %rced etarsa f
tes var t1e Q tables of resu tso ta ned erent
a t rgrn% serv tions on t e va ous tests
% een a{) plie grcat e sort of information pro-
by the exist ng methods of testing.

Hardn 55 —Inde %tron tests. of thg Xﬁe of BrrneIL ve
some Indication of the plasticity and tehacity of a beafing

t See, e.g, H. E f@lre/talw VYnSftoRﬁh 191%bs)e)r(\{atropn52?9 a Typical Bearing
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metal. Qwing fo tlieir simple nature they are also. useful i
a comparrsongog the prop erpres ot the a%}/ at ordrna Q
elevated temperatures In apP ying th eé ests.to soft all n/é

H gs the white metals, the tme ot loa rnﬁ IS rmIporant a
should be, stipu ated Increase of size of the impression may
continue for ‘as long as three minutes.

Tests of the Shgre scleroscope tyﬁf %re sometimes used, hut
ahrg r;rl)ltovgry satistactory owing to eterogeneous nature ol

y

Besides the hardness of the alloy as a wholet hardnes? of
the varhous co strt ents is of Importance. Journa 'j
softert an thfe fe%rarns in the earin meta scorin an
raﬁ]r wear 0 or er rs sr e omm Ittee 0 é
erh ocrety of anr ngineers eeé}ope a
scratch hardness test \ermran the har ness of bearin
meta constrtuens a s some data so obarne

noted that t ec%pper -tin conhpoun sare co sr era
are tan iron, and other results show them t are
than 0-12 per cent, carpon steel, while the oxide 0 trn (Sn 02
IS twrce as hard as hardened steel.

Tensrle Test— Frs the most Penerallg useful tﬁst to the
en qeer IS not 0 great va ue fn conn gtron wit earrnF
als ai theX are r ey ever. stressed in tensron
centa ong| tign. an { uctrcin of area aY a%t n indica-
Pon t astrcrtg 0 as @ whole edu?trons
rom these e e made with caution as, for exampe Ip

the case of the lead-containing alloys.

Cam relslsron Tests.—The comgressrve stresi ynder which a
bearin eﬁ]rhsto e cqnsid Im ortance as
S also hat %w ich it rack Standar, rsatr% he test
Lsneces ry order t] at com arr%on 0 resu ts mﬁ

gosfs t e srmpest means of doing th r in t
case of the whrte me}t ﬁwou be the s eCéfIC tron 3f e loa
Becessary to diminish the en%t f a standard sized specimen
ysome given proportron one-ha say).

act Test—The impact.pro ert es may be jmpostant in
Ehe c%se of Bﬁo § Used rnpposrPonFs) where %oun rnB oceurs
ut cannot be said to be of general utility.

Lynch has devised a sort of combined jmpact and compres

sronytest hrch consists of dro&prnrﬁ a We Wm ontoa stanﬁard
?ecrmen ora g r}num er 0f times an then examining the
alloy. It 1s usetul Tor comparison purposes.
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None of the above tests, however, give m[ormatton except
by somewhat doubtful inference, on'thie Antl rlcttona Protp
ties, which are, of course, the most impartant of the character-

Bsttcs&t the agto yS unﬁtet dlscussmn Several machines have

O S e O s

a Jou naPln contact W|th a surpface ot ﬁe a?l pa known Poac[
qg ewg dcttonal 8sses are measureh arous ways

wear is determined either b weh n;# esemmn

b efore and after the test (N ymeﬁsu n‘ga e 1mpression made

t)hnlsa saet S#orv?eC\?ero theev%lt?e/ ofy thee?at)a o%gmseh flts stl li#venuelsn
i It

tiona eowmg to the farge number o varta(!
a eninto c ount. The nature and met
t rtcant a etemperatur era“on are emmpes
ac ors W |ch re not eam co trollable, while
necessw/ runntn% Igh g n order to economise time
may vitiate the restlts in some cases.
TheSre ding Power of a lubricant is very largely affected
: Tetal and t‘t novhich o

5 the nature of the surface t] s IH
Bntactlan a fest ormeasurtn f]s propertgl een evIse
lwitz-W ?tqsnekr this ou H spme
teresttng resu nowe geQ thewho uestion “of lubrica-
tIO“ a et so meag{e thiaf 1t 1S quite uncertain how the
£ 0 the case 0f the O\| film existing between arotattn
journal and the bearing metal surface.

The, |mportanfe of Chemtcal AnaIy5|s and MtcroscoP chal
Examination will be ot%vmus{ e earlier portions. 0
Paﬁr The g estton 0 I]ee ecto \meJltle as onl been

ouched pon %e also chemica ré mtcroscopl al ex-
amination are mvaIua le In detection and control.

Lubrication.

Much 3ht he wpt en on the ghubrtect Rf the tubrtcatton of
bearlglgesnb ce or%tds more a short re erence t? tR
Pu Srtca . el fect o the Dbearing alloy on the efficiency o

one of e DANCIDAL. I Rot The ched &0Vantage)of 3 beaning

Qm[r%alol ubr| |ng @Is gl BSeIQ}Fl)rlteg a&tﬁoysn|vetrseaslu%eth0{19£ar the Invggtt
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metal is in the be ]‘Icral effec%whwh it ma have on the
servation oft eor |m In the bearin ct t eAmeLcan
Socretg Mech anrca rhgrneers 150 {ar as 10 efrr]e a bear-
tal as alloy that 1s capable o retarﬂrn a lubricant
on a earrﬂg surface.”  The su irtron IS that t e wearin
awaﬁ fter constituent results In t ction 0

InCte channePs through whrc %)e ol 1 conv e some
thing akin to capq arrR/ yeO oy

Recent work on oil frIm?I would seem to %nhan%e the reason-
ableness of this vrew as heen shown t ere the pres-
sure Is reatestt e (or film consists qf very few molecules (some
trmeso two rait that the viscosity of the oi mrireasese or-
mous?/ as the” film thickness eereg [t le therefore
eem feasible that the ending of a broken oil film wouI be
east easily accomplished w er two er ectg/ mot aces
ear o? one another, for Wgr% eare coverd ehst
Part of the oi m W0 e greatest. In t ase o
oughened surface of a earrnq metI however, th areas
thinnest Hm t kc nte?? are re surrounde

els |n w ich t nis t |c er an the vrscos ore
ess. There acpepearﬁ to pe little Ermte ewdenoe c% eaove

ypothesis except that It is weA own that oil often spreads
ward more easily on a rough surface than on a smooth one.

Alnother ossihilit agrses out of the d%ductron that ai
o su ace IS Produced P a]tac ment Qro
cal one end of the mo egu ar ¢ %ms 0 ubricant
oteaeof emeta [t would seem t trsrssoa
esion o q m mr ge reater In the case of eﬁrtarn com-
Ination F rrc than In others. e Import-
ance of these mer |st|nct|ons 06s. QP zm)ear to b econsr ered
great atdp[esE ért |t] seeﬁns possible that, If speeds inc eﬁse
rwﬂr tly beyon at they ‘are at present, questions of this
mvestrgatron

rLconcIusron it may. ated th t hefore, muctrt further
work on the eta lurd] ca side oft uestr no bearrn
etasH ossible two t Ings ﬂe necessary. The whole 1%ro
em of t e festing 1of thes o S re urr s attention wr
view to oht mrnal po?sr a ? hests whic

Fe standardised, hrF uller’ knor g

ubrrc tion 1S urgently needed. tter Fuestron IS r]g
actrv atta eIe at_present and. urt er information sho

ma
the mec amE 0y
soon b€ avalla the meantime it is considered that the
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metallurog of the1 hearin metas has reached a suffrcrentlx
vanced stage to ewort of t e engrne r's serf]ous atte tio H
so that t emostsurtgb% e] al oymro Eec 0sen (? te
earrnﬂ osition an the best serv ce e obtained from
by th eﬁro uo(tron 0 he most ad vana e us mr ro-
structure durrnr? f eb arrn? o ed that
the Informatiol In this paper may be o some assrs ance In
this direction.

Finally, the autiaor wrshea t0 express hrs%atrtude tq Messrs
Frys t\éle oundries Messs ltin

a numtrer o? S;onMefssrs f ersrtobneeaﬁrnd (n?etaLI [? jo%suppﬁ rn%
artrcugr% rat r1 to Mr. A t\i (1 t nst na
ilrm and Mr Wes esy Lambert of atnamed elr

{
Indly rnterest and a Isrsta ce In H]ovrdrn some of the |IrIustra
jons.” Thanks are a oN e % 15 colleagues at the
esearch Department, Woolwich, w elp in the production
of the remaining photo-micrographs.

DISCUSSION.

F Soege . With regard to t?e coolin [%out of éhe
metals ones de %howed some pdrtions of the metal term

o 80 rP? and ﬁ ers comﬁose of se arate (Jteedles and f” es.
|s ike.to (ow whet ert IS co IS an actu mrx
tuhe of the tin an F err the form o a separe\te al oey

v¥ ther the needles ex “H e tin asagnrxture also w ther
the temperature .is top % and oxi 7atron takes place, oné
met od of overcoming this i stirring

should have thou%ht that oxrdatron would occur mor
eadr asaresut regards strc metals everR/ trrn
ave ried to% t dno matt are uIIy,tey ave
een short and brittle, an rncIrne to brea

As rfgards engrnﬁers not takrng suffrcrent rnterest in alloy

enera \ even In H 0ing to various ports

ere oﬂ<so well-known brands o W rte] eta? are car[)re
%uen shells are sent ashore to be filled they still come

Mr F. ? Beckett rwould like to th nk Mr. Grrffrtn s for
Hrs valuab af He as Jalse 6anum ero ch |
Id not antrc te. tn r00 pa he states t t( |nds hat
earrn ) wrt an oil % on ro hsuraces WO bette an
those With smooth ls&r acels annot urlt ree wrt t at
statement, and would be glad rf ewouI ust ate it furthe
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Maudslay, Watt and several otherf] tried variqus ex ﬁrlments
on Dearl g sur aces to as eram t Sf ects of smoothness of
surface and otherwise, a oils of different viscosities. ,IP
meexperiment they trie eat er as a bearlng surface materia

As re%ards the hammering-up of bearln?s there are man
nstance of bearings other \?]/htte al bemH treated |
this wa?é | notice that the ati<t or 0 Hects to the pJactlce
wing .to the nee ein understan

there™ is Ey accenate 1dea tha ourm roe
hardenslthecst#trﬁ]e eoreortaanct Iglnn h e“nha't] hePtc@stln ?
shmﬁg first pe |ckletm|th acid. | hea #a rather. serlog
eexplosion w |c accurred at L|verPooI ug to |mpur|dhes In. a
bearing shel castln% when the white metal wasLE) % Eo It
have frequently been sur[fnse at the large number of bear-
mgs which' | ha ﬁ seen Be Ined in vari t{ orel%n ports; tne
st unusual o ese, swas a thrust re there waé
stralght surface—Qqwin an

0, L 0Se, to heatgenerated
ition orventllatlon el qpunsatts actory.

the po
The author % grested that e glneers do not always int r%st

t\emse Ves In E t at, as re arﬁs some 0

3|%mhe0tresre -shoe bearlngs the shafts were too small n

Mundey (VisitQr ouId like to congratulate
r GrArhths on”t"wc? go'“ts ?)st\ﬂr is ci)ur mgcommg

ere fo [ecture maring engineers Who kno a
||nd W 0 Were t(-‘ %\l eatln WG?OI'G |IV|
£ ma Ine en |ne ris naturall y mtereste

oug
|In bueanngs an'g the way they befave.

Mr. Griffiths has tre ted the subject o thoroughly in this
Ha er th ath qtas n it abrothe rhetal urglstmt%hysco e?or

IScussIon, e to em astse one or twg poINts, t“
?caue M, Gr| t as not entioned { é ou Wi
reagy have rea Ise urlngt e Author’s |IIustrate lana-
tton w. much more thereis in the paper than appear on a
|rst readlng

F first point is wit giard to th ?ourlng of bearing
meta asu éect aboutw |c can s ea 8m somewhat con-
sideraple experience. I¥]the engineer does nottrPubIe 0
atten I[]aersonalyto the eatl the metal—he [eaves It

man or even a ho makes the Iadlerh enou
to ena% Im to run t ewtho){e Y%t of bearings, possi Pyat?oz%
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rmore Pe haps he finds he has made it a little too hot,.so he
ets It stalnd or % wh|{I Et) eetl:e ofI co(id metal’ |sn[§)ut

In {0 c0Q f{[ Th a) causes ocaf %08 i G“ﬁela%)rmou% Seqre-

0Se Crystals mentloned
ng two of them turn

atlon of t
u?(urqba serl so bearing mers an

out ali eeause th ere IS a conunuous ﬁen mu scale of
tmd Iess

R ey
€

as a Ined with a sorto shell compose rﬁgrlc
antm]onltr etal, whereas he s been pouring out a differen
mefa aon% You would ,n that the Iast of the meta
varies very muth from the metal in the original ingot.

N]r G |ff|Ahs menti ned the odudau n due to overheatd g
n the arangss 0 %e in oxide ein ai
ardened stee|. T|n oxide 1S w at |s nouvn as

r
er.’ IS one o the Jp !t 0|s mg

U
Eterl%spo talnable and one _woul oos suc

maerla t e( a constituent of a earln eta and srea

a out In |E e currant In a pud ge %EIQIB& mgot
een the very best bearing metal p055| ut it

H]eett sﬁ\d?lt during the me?tmg and pourmg operations,

t eof shor bronzg hearings, the phos horu
a d ¢ w?l} %8epom |aer te)ut It (qges not %tda rea rt/
e-xid(se tin, or the tin oxides into t\emeta IC con ttﬁn cd]
%e uently it Teaves the very undesirable constituents still in t

rn
Wlt% regaﬁd to tests we aII want good teits hut none of us

seem tou Tanyo us are continually trying to devis
tests wnc Wi satlsI everybody, but we dq not sutceed, F
fter all, the general ‘epgin ertng ractice |s uue e cellent

or en meermﬁ aterlaPs [t 1s ? neraju J t
tests do not e acnyreruroduce erv e con tlon T eor |n
critic does not concern himsel the en3|e stren
Jearlng metaj hut rather as tqbw et er he materl I |ch
nas been tried and proved to good in actua servlce .

ne ma carry out a number of tfts ugon it—tensile, r|ne
coln ssion, mfroscoplc and analytical examination, e reh
SU mrqr in a co ectlon of Informatl P about a material whic
nas 4 ead roved dto be satls actor}/ experjience ex-
endln era on r|o hen a specl |c% on Is drawn y g
an sure d ag reet at that'is tp est wa in WB
? ﬁem aflons ann uH1 Suc aspeallatlon 0es
urnish intformation as tow ether the material under inspection
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conforms to the phgsrcal mechanical, and chemrrial Bro ertres
as aJ orou (? one. We are verastrn eq -
tacde man for tests which show |mme ate SJVICE
B rtrons an we cannota 090
Ut It Is not necessary in a

As regards hardness, we do { uire h%r ness', and homo-
enert IWF once Ver severeX rounced by some screntrfrc

ways give them. Wetry to
ca)éesg y

%trssu%c an I%; d.that experlence Is sup ?
mt(t] %e act that 1t 1s the want, of omog)enert n
whic cause? It t% resenlt a satrsfactor rrtac —lnot real ¥
Tl SHrate, Ut &ireiatuel Joudh surtate ) oe Sulact
rt IS examin dvun er a microscope With a magnification o

dinary con
0 the mixed structure is manifest ﬁye lece Shown on the
screen woullé be covereJ %y one spot 1o anpordrnary pencil).
One %entleman crrtrcrsed Iaﬁtrri metals. thrnk he was
HC to youn toh ahe been in t urtd harmr%t eGreatWar

? Know \iV e artificers WO ana? %ll'[hOU
that astrc meta he t OUS&I’I and one repa tgo

were carrrﬁ out on the spot by. means o é H(

nqt know how man marr e en rlneers woul eto oto se
Mt out &SU%Y plastic me cast or.used In suc
ifficult circumstanc ssometrmes that 0 not thin es%
quarre Yvrt the act that 1t 1s just a hitle more brittle t
one would desire.

ﬁe ardi gthe hammerrn of bearrn urtacs hammering is
sti arrre out in the P&g Nav dmira Dréon wrote tr%
e some fime a 0. an}t 52 ryer haps. ycon emnation o

s T Do sk e
e r}rr ko
r

0 Itt a Its, and at Mr Grr
show[r hat |1 reak down the surface: rJf drive t
etal down h}/%u are obvioy Ythbrea Ing down the

cr}/ %
Ine structure, w S pointsout, 1t IS desira

as Mr. Gri
to preserve
ang peaker refe red to differences between the engineers

esrgners E not the designers engrneers e
meta ur ISts bame the engrnees but IH ly.the de-
SI ners ae en rneers and ver con iderable mfta yr sts too

fus have been asso the metall ca-

I ur
hon o 50 een Ineers, an erea‘ cannot help %
the general maftenance an execut ve engineer shou

rp Qacki1
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the designer if he does not provide hearings of a desirable char-

acter.
ith regard to pickling, this is obvious essary if the
sheI}s otgc[ean pOne w%ul never Jnkoyfpf(tn aybearm

i
OUt?IrST rthovmeg e and [C meaﬂf Of 50d ang
SO a or somet J/ eCtIVG ore pic mq can
ulte un erstan ent b i{et caused due {0 careless gOUf

(!:]a?trseeﬁoﬂ znt:s)eo:]r?tasetl 6s, an t at 1S proba artﬂ? theat)r/tost ?tpunfu?

In concAushoh ITam sure_that Mr. Grtffltns has dealt with a
subject which 1S of great importance to the engineer.

Mr B The last speake ocated our| the
met? rom thee? Et rvgsseet tmlowhk ha\h r? P% A
Woud to ask whether erec%mmends that themeta

oured so that it rises Info the bearing, as | presumet at
th| would ensure homogeneity.
Mr. L. F. P, SoeHe | should like to thankhkr Munde¥lfor

EIS c0 %Iérlnent to the marine engln er. dOPe t m

as Sal PS tOS{ﬂ chawa S0 60 ou UIIT Ire {’8
IS.explanation 0 atoccmanumerosels re fille

w |eﬁ1e metal is altering 1ts co 3|sten[y FI 0 SpOke a oF
Beant”hon% cupes: | a notcear asfo w ether these shou
sr?ng an |Sneum er'but of large size, or large in number an
In siz

Enﬁ Rear- AdmlraIW M. W hatman : CouId the authorsng?-
est t eco]m Rn meth O(i used for %etermmln ourin -
eratureo w |temeta t ? een %eat |m resse P
ﬁme rs that one of the difficulties |n t und r}/ IS t
gthe casgng temperature. it gineer smterest%
in he. best y
pyrometer or otherwise.

metn ether 1t Is
As reglards the Admiralt ractlc I am not sure that ham-
mertn% universal cus think %tnstructlons
state that a eav¥ hamgterﬁtoud nof be useisot at In respect

f temperature COI’I'[TO

to t t erh miralty 1S W|se When once you Nave
sette the m ter|a ou are |n the .tem erature of

0yring is an important point; a ore im rtantpomt
s the method of. ourm and bem abet eter |ne the te
Perat re 0 Rourl hat the wo ecarrte out In he

oy i, i e Gy s oinle b wha
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Mr. R, Morton |I it is not outsrde he scope of the re-
sent]dpaper I I ke to ask whether t e | any ¢ emrca
ﬁ ation o e detriment actron Wh ttor saJ ther
a onaerrng casrntemeér eof An

Prese ce of salt ute navol abe rs there any neutra-
ISIng agent w |c get the salt?

Mr. W. Ham,lton Martin: Wrth reference to the testtng
of bearrng metals, It |soten necessa to obtain a comparativ
test of ditferent al dpys a\x rnterest to desclipe the
ethod we a opte \ghen we Wis riom are qurc two
earrngr metals offere P under 1dent rca nnrn con %ons
as regards compressjon stresses, revolt{twns Vi ratr ns, rub
Erpede contact sur aces res [tant friction and temperatur
‘1 rtt?e same ag %d oad to ultimate bt[ﬂ own. ng
blocks of the meta f aée were carefu P/ repared an
S a?ed alike, an hen cla round an avajla e rev vrn%
éatof sa |amﬁter {neanso two bolts ock
d!) not fu enve ﬂ f. their a aceﬂt faces ri
out Ain. apart WF camﬁg oos%g ||1t e s The bolfs
Kver(e then radual tvght on t ?cks wrc? were bot
statrfo a}] en fra eth{e aft revolved.
oun hrc e two roke own wstunder raﬁtr
t% ntslcnaucruntgrg r%ﬁ?e’t Itt?nastn nowI éé ertelrss
no screntr ic testing device in use'to- gay vmch wouﬁ 0 p)etter.
Mr. Mundey: Were the blocks lubricated?
Mr. Martin : Sometimes; at other times they were not.

ThleI Author : | wauld like frrst t0 ftha k those gentlemen
who have tahen art In the discussion {otr eir c&m ﬁlrmentary

reamearrks(!an rP(%Jer o#rm% WtcPamCtjtlarnat Paﬁ ga] ?Qa e
te % 1oast Ogreat deaf fa§ 51 Ft contarns more

as r
tﬂun ey has su este t# (p
than 15" perhaps 8parent ou irst reading.

# next wish to say that it was cer aritly not m |nte tion fo i
infer thaf marine éngineers aE a whole were R t suf |crent3/
Interested In the question o[} earings. the majority of
Cases experrence erhaps “ bitter,” “has tatt t the A
t rn out P bearrn gs. My aim has simp é)grovr e

the metalfurgical reasons f%rpzists ccess, W t} d 3

that perhaps the a er might elucidate s?meo fhose awkwar
smal pornts which sometr make all the dirference.”
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it S 2
Fotyvsedco eB\Isusbltas g ehseacatr{toena? o n\tNatter that w

o not no t}mte what the so- ca led |nternhetal’ e Co goung
e emse wa s.in Wtj er from the soll
soluty ns soeota ly |Ts this difficuy tynnottceatfe when o[te 1S

i AR e o
U Ho as ¢ oseﬂey SftI i

consl ertn utions ot a CO OUI'td d meﬁa Certatny g
COmPOUH ﬁe ato S of the com ?ne { metals appea[] ﬁ
{0 afrange t

emselves In definite fixed groupin
are clos r together t in an ot er orm e matter
ex ee(l] omplex an a ith in a ew wor s

at |s importance |st enee eI ean CUI []n
Pﬂoun s exjsting in th |te metals are harder than the

in
aterial wnich sgurroun s them, this matertaiJl Itself being a
mixture of two or more constituents.

ﬁerta if much omdattoq exists, the effect of stirrin
Wi dtua andth%reat care will be neceasar {0 avol mtxma

the oxide ”t](t metal. W at was advocated in the Pawe
was " carefu sttrrB ﬂ In org er t0. ofpviate, after *

\ée gt)eattng the embrfttling effect indicated by Hudson and
I think Mr. Mu dey has dealt adequately wjth the question
IIastt e E yPltasttc m taleqmusy L neces(s]]ttx
some hat rl'[é ecause in orger to widen t e solidl a(tton

range, the hard and brittle constituents have to be increase

In re ét to the 0|nt concermng rougoh smooth sur-
facesr se h eckett as haﬁ een B nted qut, t e term
roug ure”mparatlve the rog ness m e ase
Ithe VYthlh ?s eIng on a microscopica scae OH
toug esuracem (Pparsoot toteo Jt -
ao ight, tl Fon3| that there Is a sma |nHe
erence in leve bethen the har e{ constltuents an
softer, whic |s essential to goo antitriction properties.
Concernin haE ermg TJ IS usurallgeassumed that thIS

88 ratton cd sea ardenin the su hut It has been
rntteg proved by meastrement that |t actually produces
W|t reoard (ti E k“n% assumed tI?at tt?e shell. surface
&J e cleane Ehoro gn}/as possible before lltnntﬂeg

pouring. Cases ave tome to my notice recently whére
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this certainly has not been done, with the result that consider-
abllse Cbeaﬁlngy troSuBPe and delayvhI Been Sgauser? c?uprsng a

vVoya

dgm|ral Wha man raises the questron o[ the best eans of
measurin 8 gtemperature H}sona | consider th a%
wherever ssr romeherss ould be used.. Ru fe f thu
metho sw Ich re pon t e instinct ordnturtron of t ewo
man |n am orrtg ﬁ lc]ases astonrs
resul? ht oWl uman factor, it m
tloned whether the best results areaw ys btarne ah tro
IS Sure to arise sooner or later. ere ore, rovr Ing
sufficient attentreh) 15 paid to the details of its ag licat |on suc
as necessar g rt|on and care In use, pyrometric contro
seems to me prefera

ﬁ arding the che |caI actro of salt, | have not much
rgper%atr n"on that su tc n corrode

garl etals
\ OUH 3 t US TOrmea reg Hg
Aika e L

The comparative test mentioned by Mr. Martin is of interest
The ?reat %aha culty foL'aHF hese gf tests 1, as was. orntﬁd
out, the necessit Q ahsolutely sure that one is rea

ein
[ Beatrn% the workin coﬂdrtrons \Xle know 50 Prtte abo r}{
U rrcatr nt at e cannot he f rtarn that the test IS r re
sentative, evehw en t emoﬂe oraelPreca bons are take
t the sam | e, tests such as that outline r¥ Martrn
ave rove use in certain eases and certainly represent
hest we can 0 at present,

The C It | rrvrIe e to ask you to jpin with

H] accorgﬁrlémtgnM W ave Hr rtyyvot JP l< Pc])r
paper. wou asoretg J< for IS con-

tr utron to the discussion arrie unanrmousry



A New Form of Electric-Hydraulic Steering Gear.

By Dr. HELE-SHAW, FR.S., and T. E, BEACHAM, B.Sc.
READ

On Tuesday, April 27, at 6.-30 p.m.
Chairman : Mr. A. H. MATHER (Member of Council).

About 15 Vyears ago the first- mentroHed of the w)o auth rs
wrote, with Mr. Maftineau, aPa er* which was rea eore
Institition o Nava Ar] chitects on the r su ts obtained (Yv
new steerhg r ear was oTI e eectrrc z |
Sr{emw vanta as t enoanew orm 0 h e

He rotar %nv N an electric motor e ol

upplied un erP ssu £ D was em oyed to operate
one or other of two rams, ea “”9 on the udd(?r ead S0 as
t0 move the rudder as required to port or starboar

The novel fea ure of this eIectnc h drau ear as the

empo ment o ert In the pu re ersibiity
ta |m ormo onnected hth ordrnar oatrn
In der was arto es stem ele

ert ervarr the stroke of the.pu or reverse the fow 0 or
Amang other ornts

% eatwrh teaoveyaf)erwastg
BGHSI'[I enes?o the new (ifll' an{ N (f\ct was demanstrate

%tg?ﬁggsaatovf\{]a%}c\évﬁ{/ebc as ecrafiqns rua ramdsevrse(t lPOf tr§

urpose. Comparative results obtajne e New gear an
F% epsteam st?] Prn% rg?ear on the Ilbron aftorded convincing
evrdence on t

The late Sir WrI lam White, who resided at the eetrn
Bommenced one of the ableseec %r wﬂréheh was

mou
Fi T A |

t e Bre us eectnc steerl h been re-
ac ? stﬁam steermg Pe r, which n turn was replaced by
e electric-hydraulic gea

The makers of this gear, |fes\§vr John J—Iastre an&t Co, .Ltd.,
n.a recﬁn roSpectys say: en we first Introduced’ it OF
ef diffic was to. persuade B mowners that It was as reli-

seBtlﬁ o i St’“rh i nBver wa??anlgﬂ @E%%t‘ s g

In ru cost and upkeep whic ecte its. Us
and arl|ln gr predrctronsp av% been ed in actual ryractrcee’

Apr 7 1gﬂteer|ng -Gear Experiments on the Turbine Yacht “ Albion " : Inst. Naval Architects
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The matjers go on t sav) that a number of sets have now beeg
i Jery i V¥8£h§t Bl i e tuel DI o the Shps
hrch th)ey |?rr'?ere Instal H J e

The eIectrc draulrc system has een successfull dopted
in the Mercha ervce not or motor eses ut’. 1o
steamsh r S and |ttd In_Most 0 rncr a
navre Pe Wor ﬁ re oin remar S su frcr y |nd|

T f at the. sccess 0 raull rrncr een com
ete sta ISﬁ1 é/g

recratr e re ot on
ram W h ﬁuto ot P Inent naYE\ arcartects vvho
were present at t y

e meeting, have een amply justified

No mfttter what success an invention may have, (exper ence is
sure fo lead the w%y to further rmProve ent, aH In the new
Etegrrngi gear which” is shown ton% ho B electric-
a raulic ram  system rP conmnctg “ with a var le stroke
gdgt tetlts not departed from ollowing new features are

(1) A new, and it is believed, greatly improved variable
stroke pump.

(2) A cont ?I valve for obviating the necessity of reversing
the pump itse

(3 An automatrc valve forrPreventrnPurnjurr us shocks from

P ﬁtrono
the s]p

he pump which was seen i rn eratronb members
i | i

Institute at the S ﬁ?mgdeck rh?ghlens aﬁ ac |neﬁ/

ition ast Iyear OrPd?
ances,, was describ ﬁ ustrated in vgrrou ourna I
s sufficient to S\)/ af this although “also. 0 I' a
alve, 15 an 1mpro ementon Sorgrnal

the waves causi g any Injury to the structure of

fype with central
Shaw Pump in one or two Important artrcrthar 8? ha mo-
r‘r;entarcnt tlhs tarr)h) 1atron to ste rr; 5 chief ese |s

ace ofthe rotar rndrrca ave takrnét

rust ont cgﬂrn rical ur ace QX valve o tenew um

runs ?ro ler arrn nstea 0 pre sure necess Ehm
ferent metals uc as stee an or.bronze (w ﬁ

tave unequal ebxpansron fo secure pro er earrng action, tg
0 parts car] e made of the same metal sﬁ Iron) an

us ver little ceara[t ekrs neceSﬁary assur % pera-
ures a minimum of leakage or slip porn the greatest

Meehanr e\e]\rrnr(id(& E ]g%a Engineer, Dec. 18, 1925 Machinery Market, Jan. 29, 1926.
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im ortanc? however, IS the fact that when the steer* geqear
runs for a ong %rlodl ez?ro tiosmon the rl)ero g
and abrasion 0f't Indrical valve |s| ttrel lateq.

It Is nolt hen necessa to arrange for ﬁa eo ot often con
siderahle) to ensure r|c t|on Another gre% Im rovement
IS In t wreater silence of the new pump e cause of the
n0|se which Is r] the form of .a dlsagreeable hum or buzzin

sound in the old g W w ich nofse may be transmitte

Ehrou%hougt ewhol shi now heen ?Ilsc vered, and it mag
e sai eentlremy obV|ate owing to the form and constru

tion of the new pump.

3 th e next point is th contr | valve. the original
¥nSt m t rotar valve coud not he mftde W|t1tout a cejt%n
a ounto lea a%e as It rotatede its CP{ ndrical axis;

same |s. true o um eakage as een con-
mderahlP/r reduced. n'FWEplntrﬁdUCtIO go acon?ro valve whic

foes no has merey % Veme t|n the recth of
ItS ax S en es a Tor r1<q {1t to pe o%tamegt Sl tmﬂ Ina PSt
leakage. Incidental IS control vave

sence 0
e e S

and there yeffgcts the same result as the reversal of the pump

TI Lis ?sectlon of the %ontrol valve WhtJCh IS hFIIow It
will e easily seen that as the movement of the valves takes-
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Place from the central p?sition_shown in the figure, v%hile the
low frorﬂ the pumP *f awaﬁ W the same Elr ction efo[)e It
reaches the valve, 1ts tlow from the valves to the two ports above

Fig. 2—Model of a new form of Electric-Hydraulic Steering Gear.

tne valve can be O[everseéi. The war?/ ir} hich the stro&ie of
the pump ;fs aried to and. fro bmne soft ePqu/spmdeoH
one side of the zero position while the control valve Is move

R pt Connections to

Supply jrom Pujnp Pump

Fig. 8.
0 and fro.on opposite sides of the zero posjtion is.shown in
) i odel A |

. Thig figure represents a working m eing the e
m?tor ?3 t%e 8uprdpdu%'ﬁj \t%e ran?s gperatln rqe

Eig.
directly oCtr
tiller T, and’s cing the require [

g
moventent of the rudder
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ﬁosts L is the roatrng link, FjF., the two fuIcrums [t will
e easily seen tnat the two ftalcrurna produce e actg rfosrte
movem ts ou.the_pump San le an ontroI valve f ndle re-
thv%g Fig. 3 rsaog eral view of an actua F r|g gear
s_bee made fgr a motor yacht and will replace™the

an steering gear now In operation,

The last point to be dealt with rs the valve b ich
rgh n the r dger are eventeti ¥V rnrt%1 commun catedI

tot eacua Idea OT Plrn% such a
aversn eansrir uttevaversef S. nove
eatu esw I rtr im ssrbeto escrr eInthe rted time at
|r 819% ag e stated, however, th rst revrous

valves of this krnd not o rateuntrlt é‘ har o %s
sure was r]eac ed, the new valve I1s.arranged to act \iv t
Lr[r g/ eir revetse motion grovr e a pressure of less than
alf thé maximum in the cylind

DISCUSSION.

The Chairman : | think we shall all a%ree that Dr. HeIF-

ﬁr“cttvﬁéer mafktléte gy “’rt.tsht”étd thpﬁ”.ntet% i
whic we have stened to rt Hrs remarks on the construction

fﬁhe P were_ more by way of escrrpt\ro ut th ? paner
aeasP] Imarily with t esi%errn gear. | think you will ﬂee
ki V%'“e b o oxcerent p%rté”rhht’ét AL LI
wrth % Igtecrency

McLaren : Referring to the leverage exerted by the
trIIer on the rudder head, | ungderstood the a%thor to satyt
the moment Is constant. | am inclined to differ with him:
ﬁaggeg\t/etha t there Is a change In the leverage as the ruddergoes

As the gear stapds, it is suitable for working from amid hr '
s ol et

With re rd to as r rctrcr ions, presumably the
autho hasg oreseen tth n‘t‘hquA étnd gsu Eofe ernten¥ts to
use glycerjne as the. work| on one 0ccasian
VO a%wn rom tettrn f0 Sv?rne unde an we d hydraulic

teer gear used CaCl2to ee the w ter rom reezrng
ut 0 jturry to get unde waey fwere Was none
Into t at'the time scheduled for our departure,
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mstead of bern able to Hset egear the hydraul #c pipes tg the
ﬁe rn g ere foun Ja E ut of use, an
g e hand ear |Sh0LH think the temperature
b elow zero | assume that suc c nthngencr sast at
are rﬁ)rovrded for in"this %)para us. ink the whole esrgeh
f the gear is ve simp that the action of the red
value IS a re?t @rovement We know Pow severeg rudder
Bhnetdesos%eer rom time to time owing to the great strésses ap-

If the angle of the helm to midships position be © and F the force of the ram, there will be
a reaction Rz at right angles to the ram. The total force on the tiller Fi is the resultant of
these two forces ABC being the triangle offorcessothatFi:CO?©— The distance of the force

Fi from the rudder stock is s 0% that the resulting movement on the stock is 00526

Dr. HeIeShaW We propose to use the te emoto rfordrst nt
contrgl of this ear It Wa% a long. ti e eoret e Ad mr
wou accet{ ete motar for use’in ro ers, but Its a

tion In the Royal th f now ractrca niversal, an
method ofoperatronr ell known.

As regards tge oil to he used, it is wh% rnown as t
rctrc nd. There Is no guestion of that oi enablrn% e
[glg%r Rtn a tem eratute r. McLaren s perfectly

[ hrs artrcu ar eartere rsac N
n the[everae the ru g am

€S OVer, rgahrar In

a passdr}? remark on the sub ect | overIootje the fa t that oy
rcrear ers frri[n nother st %rrng gear where the. everage Ii
onstant, ask M. Beacham™to explain what is the aCtua
variation m the case of our own gear.
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h/t B. Harvey : As re args the new safety valve, wouyld
it he necessar fi)é Phe valve o be of the s[a ; jameter as the
plunger, or would you have a smaller valve:

Dr. Heée -Shaw ;. The valve rrreed nﬁt he Iarpe srnce all that
IS, re urre IS to, aNow the oil from the ram to follow ug the
piston valve until t ecrrcularaperture Or escape IS reache

Mr. L, F. r Sorge alﬁkeat tgat the amount of movement

of the oil will be very small indeed?

Dr Hele- Shaw It need not be ver Iarge but qil is very
neardy rncBin ressib e and sr# IS 50 inélasti tre elyes
a su de 0 A in te riressure f1500 f eln
suddenly rea 3 8t the valve IS set) a gradual givin
way IS provide the bow caused by t W e Is taken u
on he oving ram

3 rge. | tBrnr this valve will comLe r(]to o&eratron when
the rudder is abso uteg ?tatronar circuy
stances, 1S not the pressuré of the oil’in the two rams balanced ?

Dr. Hele-Shaw ; When 11Re rudder .is mr%sh ds éhere IS
very litt tl ressure on It danger is o side wave
suddenoy rkin the ruddferan epre%sur(e wantrngh {um(n
to 1,50 Is rns ant elm'is Qver nh
e rsareadx Hress re of1000 S.. and
rsa%ceuts va ve s rea y to open when the impact of the wave

Mr. T - If the maximum warkin ressue rs
1,500 Ibs, Iand ghe Pressure ue to ﬁ%e se strr(}un e rudd
15, say, only 1,200 Ibs., | presume the valve does not operate¢

Mr. T. ﬁ Beach m The energy of the wave actrnq on the
rud%er will he.a sor %the sﬁ vﬂ the ressurE [l never
reach the maximum and the piston will just come back.

The Chairman: | think gerharﬁs one point ?f Mr. Sorge f
trruestron %rvas th t'a very sm ount of travel of the ac
am Itsel cause urte an aP recra etraveI of the va g
owin r% erence IH diameters: e a valve of En an
aran o saP/ [-16th In htravel of the ram would repre-
sent a muc greater travel of the valve.

r. Hele-Shaw: There Ithe drfferfnc between 1/16th

inc traveI and no travel o at s re uired 1s
rovide, S|°J“e yrecﬁ —a trave of ﬁetlh

g of an rn ram
me ns a yield of 16 trm $ as much on the valve. This, how-
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mes, is only lin., and our valve provides for a much greater
travel thanthis. "

Mr. L. F. P. Sorge: Lthrs valve comes |rgo operatron in
that manneyr, gresumrn h the rugdder has been set In one
Posrtron and ?ett 1§ shoc ccurrrnq so that some oIl passes
rom one ¢yl rn eT to another, does the auntrn rg)ear come Into
play in order to correct t eposrtron of the rudde

Dr. Hete-Shaw : Whenever you put the wheel—you may go

faster oresfoweF—Wthe roatrn% verpwrllt brrn It ba/ck mtr”

rrér ht position. as oneg as t ?ectrrc moto IS working the
mp.~ That is not néw, It 1S of course an existing device.

The Chairman . | have had aguestron handed ug to me en-
quiring whﬁt Is the Prrnc ipal difference between the apparatus
shown by the at%thos ar] the original Hele-Shaw Mﬁrtrneau
ear? I think, tor myselr, | can see what it Is, utast e ques-
lon I asked | "'would"like Dr. Hele-Shaw to reply to it.

Dr. Hele-Siiaw | The essentrallg new feature of the Hele
Shaw-M. rtrngau steerrng agear Y]arra estrok%‘f with
a reversr Jectr n obt |naRe in t Ff P Invention
which I have described t% Asentrreg/ fferentbecau?]e We
92 \r/tgt reverset e pump 0 revers low through the

roJ Visitor e idea of havr ever-
srblYe mo?fgretsoFthreV? ét IS aH g cenent one g]J ear
t otro[r Was reverse ever, w s |n this case t e

IS alwa vin orte way, and | that IS a great
a vance on th/e glg y J

Mr. L. F. P, s One oint about th IS not urte
cIear ome. |13 Eg.t that th) g 8 rtselteg ewhat
WL aoutt rank

ﬁep?/a?vesgt; etve”punqe E:Igrtr?rno{ rstons them evesg
Yo the Bump contro? led by

Ahnd Is the actual delivery o the oil

Istons?
B : b vaI ports are formed in th
|v|der castrnge?tglellafm an e ony vaIve IS the frxeg centra(i

HeeShaw and Mr. Beacham tor giving this pap rat suc shor
notice. ropose a hearty vote of thanks to them. Carrie
unanrmousl@

he Chairmap | | thrn]k we are.very much indebted to Dr
aren foranund 1
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Referring  to rPa e 158, August issue, and to the c%mments
wh(lch ave ti en . nade IF several t#arters a5 to the e thatt [r
a technical trainin enﬂrn ers for marrne service, t o
owrno IS an extract rﬁm qUr Annyal Re oré Session

The present. da worlﬁ olp 1S S0 we £quippe t] % tne

that " experience with hand tools is not read taineq,

Etegu? rlrorrltss Importance 15 emphasised In the Board of Trade

ual_Report 1896-7.—" Re%ommendatron% made to the
Boar Trage three ears ago, September 1?3 on the sub-
tﬁCt 0 t mrmum alific trons ecessar or en%rneers 0
em rcantI aring, ave M een ac uaP/ g ted a
gasse Info ahw ut It'is hope t tin the mte(resi tewhoe
om unrtyt pornts eslo Yrecomme oon Hrut
|nto ? here ar? to s that the Presr ent
oar Trau%lrs earn?wrt

%?fon}?néh%grnts@'ono aBill's Oﬂvfﬁ\}\/ nlChaUVHiNlnc? et?rr

Minimum service in the workshop of five years.
The introduction of a third-class certificate.
0The necessity of defining the meaning of nominal horse-

The reco] nition of the engrn ehrs as officers of the shrg and
as. such t %sendtatron of the engine department on en-
quiries af ectrn the department.

?ubse uent drscussrong helﬁ durrn? the session evoked the
followi reso Iuttons an ast ues lon of N.H.P. rsgnvoIY
In anot at pr? nt enga ? the attention of Par W
ment, the ttentLon of the Boar Trade 1s again specially
nvited tot e subject.

esolution.—“ That, t1he opinion of thrs meetrngS
h‘g ly necessary t amen sent regulations as {0 Seco
Sf< ﬁertr tes or engineer wrt re ar] 0 %erv ce |n
where the m nrmum servrce S 8 ﬁrs
that the at]tentron ot the oaﬁmof r esho H

%the esirability of creating a t g 3 5“ cate W IC
s ould be.granted to t ose(\!v 0 have sgrve ast |ve] ears

e%r gn | eerrnr[r WOy one year at sea, an pass the pre-
scr xamination.

216
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The CoI?nraI Parlramentrs have had under consrderatjron the
subject o ualification .0 enyneers and other

ma er? dl\he FESU tS have been. hai'ﬂ PI erfif Eth ﬁ]atl%fﬁ

tory }h ﬂh we may not aﬂreewrt
or t oon ﬁ) discussions In connectrﬁ
“ ese atters wilf be ound In t eTraddsactrons where t
ollowing squtron IS recorded as passe

Resolution.—" That hav,r}? read the aItered re uIatro s with
tes? ect to service aH cations fo enét cates,
Includi hat of thir H Ineer, in t een
Fsse b te ew Zealan islature, we uIyendors 0se
auses eatrn to service jn tewor shop and at sea, utw
0 not alto ebt er coneur in thos reath% to the number o
? gineers to be carrh neither o we thi kthat the number
engl eers should be rated e\lpower ahone and we aso
agree’that the prese tano[n ﬁ give wa
some othe me ns of enab n trhe gfower the engines t be
etermrne consequently, tect of its bearing on the
status on the second engineer’s certificate.”

rs ratr Ing to_observe that the subject of the engineer
{y %Fa Reserve ra %ehrnlg dealt with .In tﬁg ava?

srmaes our resr ent an S Intereste nt e sug
?re to be con%ratu ated on the fact tlaat hherr e dts have o
ar met with r cognrtron the aper an equent rscussrons
and corres onden e on the Royal Naval erve materially

assisting t
It is ng Iess %ashng fo observe that the cr%ndrtrons and posi-
tions under which the n ine D armen dagare
ﬁerated hav? een recervn mor atte tron and consr e[ tion
the part ofthe G vernment and t ome CﬂnSI erable Im-
Provements are on the eve hern e bot Ln respect to
he Engineers and their staf art frcers and- stokers,
Thg Pp?mtment of a regresenta&rve ngrneer on the Board
of Admiralty appears to be most desira
In our letter to the Boa[]d of Trade in September, 1893, the
followrng points were empnasise

? ineers who sebek todgrn the mercanttle marine shou&d bg
crent as possible, a this hn VIEW, It IS considere

¥ears expenence int eworks op Is Necessary to meet
t e requr ements.

T S B M ]
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The object to be atfained by the five years apprenticeship is
a high Standard of efficiency. Yo cPpren ip i

The desire af he back 0 gte recommendations is for ttf]fe
lntenan e oft e highest efficiency In the ehlg r}]e room sta
e|evm tt us on ean we exRect to cope Wit he Increas-

respon5| iltres de vmﬁ l#) the Engine rsg th? mer-
ca tile marine.  Sq alsa upo teEnglneer of the Royal Navy
Increasing respon5|b|htles rest.

In t e Interests of Ehose who ha(\!e sha{ ?]ln steamships, ang
steamsnip owners, It becomes the telns |tute 0 point
out that the conviction is ve stro that while th ee ears
may ave peen a oTn? ou m|n|m tp %P etlces |

resegt oard of Trade Rules wer ra or exc tona
sto 0 talﬂ experi %e |n the hand |n s and e ca-
|on In the theory of their husiness, th tlme as more %
come when 1t IS A expedient. and necessary to amend t
Regulations in the direction indicated.

That a ngh standard 81‘ efftmehte Pould be aimed at
?Oﬁgurgg_e IS emphasised as manifést from the facts state

Greater and increasi on5|b|I|t|es upon the En-
glnegrs o? to-day as compareagwhhpt he past. P

3 Foref] competition tsgreater an increasing, It rests
da with"the most intelligent use or material in the engine
epartment to gialn advantage in the competition.

Q ) There is ﬁ t}and and more ma hine ‘o%l work in the
shops now. than ormer& and there ore all the more reason
or an exten ed apprenticesHip.

205 ST B e e o s

assi t nd certificate, put who.mi tbe ante
ogﬁortun?t of oqbtamlng a 3rt§ Ilass certificate as @ means of
encouragement.

The following are fro The Engineer and lron Trades
Advertiser,” 3gust {)H]— .

Chrome Silicon Steel for Valves.—A number of dlffere t
aterlains ﬁs hee trleg for the valves o etr [ engines, w IC
ave to withstand rapi %var mg stre se |m acts aé H

temPeratures mon %m tals tri rgayg mentione nl(

steel, mild steel stems*with cast-iron heads, 25 per cent, nicke
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seeI nickel-chrome, chromevanari um .and tungsten steels
glatter thO}' éees nave enera |ven the “hest results
have withstood the ght Eera ur s and co rosrve a?tron
tgﬁes 04 farry atistactor exten% e silicon
3 steel valves have for some time now heen use as stan
e ur ment O%It e Fordson tractor This.t 13/ ehof valve 1S
gartrc desjra na heavy duty engrne e the Ford sorh
qcet econ itions o service dre such a$ tend to ro?ugehrg
cy Ind er temperatures, The prgncrpﬁl a vanfage of the néw
Oybpe valve are:—1, The uFe of 3 ¢ |rome silicon s&ee allo
rates war mq of the valves. 1t also reduces oxidation an
%a ? gtoa Hrum thereby preventrng Erttrn“) 3
the (}/alve eads.. 2. Valves are tJea e
roun hs mrnrmrse? wear on t ee[r ese
on t e gur?e ushing. —Alr lﬁ age at the [atter gornt ue to
wear 15°a ﬁgu nt ¢ u e of fault carburatron Owing, to
Its Hreater nes e n(ew valve does.not require as fre-
tind| tk maintains an ideal seat in the cast
onc Irnder ock, w |c IS averV |mporta[1t factor |(§1 reéarn
|n g od %ﬂmpre sion. 4. Th ev? Ve IS easlly remove
stall e valve sprin ciomp essrP Iy af steel
seat which 1s locked 1h po |t|0n yrasp ,I conical colfar |tt|P%1
In a roo e on t e stem. Iminates the use o

p”&ng |s% I\H%Schgnrc ?rned up With aﬁrole In the valve stem.—

Apprenticeship.— The manual art of apgrentrﬁeshr has
beeP n ¥ogue throughout the ages coming down through the
9 Id to the morﬁ modern methods ?f to-d arx anu-
acturers nd educators haye exRerrmen rom time to time
as to the best means of e ucatr% ?d rhnqrng up 8rkmen
to carry on ah?we In ust J\/Iﬁy eel that mass production
o to-day, w as. devefoped the o era%ortrarne {0 srnglg
erations, has el mrnate e neﬁes ty or the man trajne
oe]very mg evertfeess t S a constant comgarnt
there 'i S ortage 0 k]lllrd abour says a Writer IH
echanrca n Inee ml? act 1S tha ere |f] ne
(f not on rtesredoerﬁtor %s f
%s of jois on one. t achine, ut ors |Ied wor
w 0 can t rn gre]rr ands .to aW e ho
ca ed on to C trarnrng h n successu pre ares
a man tq obtﬁrn the a vaBta?es f shop trarnrn? uc
Is\lhorter time than IS fipﬁ Fcasewrth an untrained mind.
o matter how well the school shop training is carried out.
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gowever it can in no wa E]ake the (Jace of actual sho con-

itions. ~ App rentlces sho shou be under a su eV|sor

nd the selection of t Loper su erV|s r |s an | than‘[
He m st ot onI ea tho ougrh %

R Tt atoetlcaﬂ e §F haractety SoRaDle. o a” ”y%

enthJu3|asY|c ?y mtereglte In thelr worﬁ p

The foIIowmg Iet#er from Sir Ifred E Yarrow apBea[ﬁd
in “The Time$" Atigus 1? . as been favolra [y
?mmented on In severa Jouhnas as |t contalns n?ana/ oma

terest and orf value for the anSJ deratio ? all conce P
In the we {are of their country, desirous of eliminating class
warfare elements ;:—

Labour and Strikes.

Sir,—|n the gear 1860 | gave e\ lectur dealmg Wltl‘l the
laws WhICh vern, the blusm Is? relations theen em oyeri
ﬁn?e loyed. = After a (T; e of Industria act|V|t I st”
E) same, vhews as g gessed 06 years ago, and OP%
035| relgsmlg t be of interest to quote a few extracts rom

One of the most common forms of mterference with the
natural laws u on w Iih ratfs of Waﬂaeé depend .1 a mutua
greement &1 Wor Eeo e to withdraw, their abﬁzHr In
or gr té) erg relfr<vo r to secure a higher rate of wages. This Is
experience has shown that strikes are mostly ynsuc-
eess u‘ rPcF In such cases, cIeaﬁy Injurious to a?f %rnes

?fa strike has been organised Jad carrie hrou
succ ssfu |n Cases where the“increased wages to E
are N eXCess 0 at the inqustr an afford, the cos P
chfn would be Ingrease %n the price cPf the artlc
alse eadlag tR/I a d|m|n|s e demanE
elng require OreoVer, . \p% ?trle consu R'[IO
0Ing on anq Bproguct n |s fa Ieg\ﬁ weat

%oun ry would { and theré wou § be less capltamr
the employment of labour,

The onI sound conclusion that ¢an.be come to, Is that wages
awonglb)er Fsedfb ¢ i;uenc moder to %Vm% t
w |t| pro hic

less [abour

creasm

\J ﬁ crea{? e stack of ca |ta

would be empoyed in turther developing mdustrle and giving
employment.
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Until. social science (often called oI|t| aI £cqno is
tau rht in schoofs e ucatrn hhe rrsr p [p |on tﬁX gl
qogern the vaIue o abour an |ne t e rates o
wageﬁ 0 not eaeve an Bea progress made in frvor
e constant etw?elrz1 emplo

ﬁ Ehrn |sc rt rn Wr I%/re]rs Ekern trﬁg vafue
s ou e a owe ree actron as it they are int

?ered with % ployers, workers, Governments “or by en
evolent persons outsr e the Industry, disaster is sure to ensue.

| am, Sir, yours faithfully,
A. F. YARROW.

om LIo gtrstand ShrpgnAunazette ofAu%ust 19th,

ust 25th the REpairs are
so t?escn rat ons show% d

The Clan Macnaugr ton.— Rema kable Re arrrng Feat by
S|]. s Englneers he stor w the Can Line steamer
Clan Maenaug ton was repda X er own engineers at Me,
foHrneater avrp}g been damage bg strarhdrn as the resu
o ernﬁr driven ashore r)Hron currénts w utwar oun
(e as an an

1 was 8ertftesdﬁon %nach XC %ru/rre

1ers satrrst step verse uted su ICIS
r |r to ena etesr ch roceed tol\fl ourne.
there |twa discovered h the wh OE e ortrono tg
sten ramewelt ro en off, eattermosé eel ae(wasgrerce
an] several plates testar pr S (p

e carpo on board pad not suftered Ly t e mlr]s thg
[)nost Va uabep rt of It was trans erre to another omewar
ound vessel of the same line.

e TG S D Sl
w]ould on apow ful elgarrs to pe carried out epwnersoy
the vesse wrshrng % rg ngetrme as there was still o

amount of Cargo Ired on to ake t m or
alrs. . one w Was ost dela
enﬂrneer? of t er acnalg ton eter |ne
workt emselves. ec lef e grneer signed a new otto
portion or the stern-post, with™ some (if cuIt se era
|r er and pat S cu o desired sizes were procure
eln to ret were and |tte

pored rivete
up |n place by e staf vesse ong girder was
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nve&ed to tlie broken rortlon f the, stern framg where |téomed

th | plate and projected aft unti| 1t met connected wit
otﬁer tw |r ers% ch were attac|1ed 0 tﬁe forwar antyvapt

u r ons lne stern frame.  The corners of the

o\% orpme tg ese girders, were then stren H\ eng bdv [F
|n he form of brackets andaframe strong and rigid en ug
all ordinary purposes was completed.

n

The damage to the after keel plate was treated | m 2 dlfferent
anner. |t£"was impossible for the enﬂ eer? with th %lr ver\x
Imited facnltles to remove thlspatea replace Ith\”t gne
one os in en| s Sxpe lent Was owever, otp
Wooden mo g |tte und te rgaqﬁ rtion %n
cement ure eltweea te mou gsoﬁn ate

nee[pltates \e/vrﬁloffnmoy sur} ere fn aonthaer paur%g %fwtﬁtee(/tegsellh
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Bot been pierced, byt tDe cement | {1 the double bottom bad
rokgn away. The bro e(P nhaterla was removed and the ex-
posed p rt| ns recemente uttmg fmlshlnﬁ touches to
a_remarka glec of wor Ineers oft e vessel are
PIVGH gﬁ qht cred Ht ecaptam aﬁ e owners for th emgnner
rl they Iaf d what must have seeme% at first to %
? ost |mP055|Be task. The Clan Macnan ton IS now to

ully repalred by Messrs. Barclay, Curie &

Jém above |IIus ratlons _Show the damage to t 8 shern and
ru postv\?n t e repair mage to brin éh ome 1o
Glasgow, We are Indebted to ™ Syren an h|pp|n for the
loan of the blocks.

There are larger |IIustrat|ons in “ The Shipbuilding and
Shipping Record™ of August 2Gth.



224 NOTES.

calted Lt“sct 'Pahh? g el st i (f(ftttrree aE%%ttrg I5h:
the Eomand 1 Phgh'“%u ehvaatt“aht.tst“et oS
who en% 9 §herr tharerks% lh]andsome grtsy d

The foIIowrng letter was in “ The Times,” August 23rd: —

Yal val Reserve—Mey | chamgron the cause of the
Roya :i eserve7 | have often served wrthj Oficers o{
the Royal Naval Reserve, and many of them are deserving 0
hhgher rars than | am ca Fle of exPressrn In worads.  Vow
enteo cer of theFé Navyaecom Ilhdto sPen ﬁo
much time on s ore, Stu servrn(ﬁ establis
ents we need more than ev rt e Co- OR atron an assista ce
olur comrades of the mercantde mau Alsg weonee
bo ish all traces of the mrsH eJstanding an rsfor |c
C S metmese ISt between eofrcers ofé e Roya Nav¥
te f‘ eserve T ere N0 00 reﬁso why officers
o}/ afv Reserve shoul 8 weart ?ame unr orm
asteof cerso the Royal Navy, and i hscfo e done, r&
ould go a ong way t war S rnoreasrn rlen mess an
armony betweén RIN. and R.N.R. so hecessary for real co-

operation and efficienc
P ¥ Rear-Admiral J. 1). ALLEN.
Red Cottage, St. Albans.

A lette ﬁpea ed in “Th Trmes A gust 27th, or] the cog
drtronfs t ern ust[)res o{t eco ntr eto the t?ct ess lea
the Miners rcraswosee egda qblt a
ho e an abroad rat erthan fo work owards esira
A letter from | ?pan was quote In which 1t was state
the emplayees 0 acomﬁ y which wa strrvrng to carr on |n
a verse crc mstances, had decided to he undertakin bx
oqestrnﬁ af the woudrwor at reduceg wages to carr ﬁ
business 1 E %comgan}/ nota roveo te
%gestron at %t% nt tter bein n urged,
du on an usiness was kept 8|n Call wor rng
harm |ousI together towards a commo

The lessons which ought to be bro home to.those closel
assoclat thv he cogl rngustr Hgm e experiences o? tﬁg
b

ast an epresent I conortrons cC as the X
ore or |ess sever rsc ort osso arto t %Swa
[

t
community, are t at aI may oo towards t e most
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<end, whrch IS to work ha]r onious! and consrstgntlﬁl for the
grod of all each dornﬂ 5 best with an undru[q g Irit.
ds IS apglrca le to all industries, as the natﬁ ern
rF g ﬁsrve a vanfem%nt enend upon eac da”
-car% rmonjously, the indjvi ua worker doipg ni [s
ﬁ ance the value of hhs work, without rncreasrgg un
Be itial cost, so that there may be an all-roun natrona
enefit as an asset to the good.

The waste and Io%s due to strikes have heen ﬂuoted in var-
jous | ournas nd the cost in monﬁtary 0SS, COMveys a heav
%em to the reéader, hut other th %ug s arLse in the mind as t
reas})rr? %% %Sroaun ?ft]e btela)rn i Wrr]rl(t:he gd]trJ]Otct earrredcaobneet er as”th%t
-or%anrsed t0 a\%rd the eer ?ash and uhPhold the ood caW

The Mornrng Post” had th LoIJowrn parar haftert
3trr e In ¥ It has been looked out as an appropriate a
ition tot e oregorng
“The ufse of Trade Unionism is the tyranny . hthf% ineffi-
crent and IT we aan embarku on a new era In rcrgnc
Errl set the staH fard1 and eyery man vKor notwrt
ut wrth ole heart, the ee rsastrous wa age of
the strike wi ?]t hav% been y In vain, h or-that
eason, Hg ot ers} gfod |s esaentral The strikers
ave su re bitterly trom oowrn ba counsel: Khave
een bequiled Int a heav rn ur h hemse|ves asnrHc s to
therrrgeao errﬁrvtee hav ta ter}nrsesltngr erut:)tstoerrtr tﬁe)r(r
r\rtrcal ad]rs hav Ied onﬁ tgr?rsaster é\ tis no Lhe%hance
the emp oxer to pdprntr [ trdbe way to industria rne s
mastera man air| eac ot er exc% |Ing
E Possrbewa e? an conrir ions { n gosslr [:
If hoth co-opera ortesa atrono e Ingustr gtem g
Ich both must live, we shall not owcontrnu ton'1 F 00
t |s wasre qf time, hut even to profit by it e shall over-
come evil with good.

BorlerE Iosron No. 2T4 —While the steam frshrngves el
Krn Harocf se bound rom Grimsoby, and soon after the
aﬁ e assrstant drive r attended to the hol er
then wrth H ion of a trim ﬁet to work
to ear the ashes rom t es % when su gla ére%m
of water qushed rom ai manhole doorway ah t
assistant driver. He fell on the port side, w ence ere was
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no exit to the engine-room. Fortunately he was able to qet
across to thi start?oard sntTe shouttnqrto 3the chte? drtver vﬁn

ene th rin time for ese e door was thep close
t e sto% (t ntellnl steam and damg IH ﬂ hres
ain rﬂger etn C sed as It f 0SSl eto HﬁlW
res T asmstant |ver was e e pon, deck an
tug alled to tow t]he ves? back to JI ){ and the injured
nhwas taken to hospital and attenfdeh to ttgrecover o
T e mvestt atlon of the_cayse of the mis S made
ﬁ Jarvie, BoaJ ?Tra e Surveyor, Huaw %N%O re ort?ﬁ
a teb0|lerwaso theordtnar marine type, 0
1 g with two am furnaces, the man
fole’ 14°1ns 11J ins. Bemg Retw en them, of the McNell
type, ‘steam pressure 200 oiler was made in 1911,

No dam e had been done to the fur ace or the 0|Ier due
tgutnh ﬁ % water when th acchent [t was

00l Was slack at the spi ta at abou
31ns. 0 as estos |o th ﬁ 3 own o%tg R Rreaops o(!
the studs were b tfti Ir

near the nut when screwe
up, and this would lead to étfftcuity n c\hsmg up tight.

The space was, made up by electric welding, the threads-
cleaned gnd the door reftttped y J

The E %tneer Surveyor-in- Chtef Mr. Carlton, made l]he fol-
Iowmg o ervatt n base UP r]t ¢ re ort. The manhole door
tan the effectua lon &Nofte oor was molr
o ess ncertatn IS surpri P(t] freciuent\% these 1l
|tt|ng 00rs eﬁcape t e notice o f ectors, Who are re-
sponsible for the examination of the b0| Is.

Election of Members.
19Iﬂiss.t of those elected at Council Meeting of September 6th,

Members.
thlgahm ﬁnderson c/lo Messrs. Butterfield and  Swire,

Hewgd W|II|am Archer, 15, EIm Avenue, Garden Village,

Bertram . Penrhyn rwmtt c/o Commonwealth and
Dominion L¥ne9 1, Fenchurch Avenue, E.C.3.
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Fred&rick Charées Ashby, 7, Cedar Villas, Cedar Road, East

roydon, Surrey. .

Edward Lytton Hope Baird, Cornwall House, 56, Valentines
Road,” Ilford, Essex.

Albert Ernest Boyes, 49, St. Johns Road, East Ham, E.6.

Bryce Campbell, Lyndhurst, DrumchaPeI, Glasgow.

Robert  Carruthers, . C.N,Co.’s Agents, cjo Butterfield and

~Swire, Shanghai, China.

William Walker Fawcett, Polygon House, Southampton.

John Russell Low, Lago Oil and Transport Co., Ltd., Aruba,
Uutcli West Indies. _

George. tJolhn Mansfield, “ Killarney,” Avonmouth, near

ristol.
Walter [lamEes Duncan Middleton, 228, Hailey Road, Manor

ark, E.
Do_u[qlas Robertson, “ Stafta,” Dunoon, Argyleshire.
Wilfiam Taylor, Ravenscraig, Paisley Road, Renfrew.
Thomas Buck Thompson, No. 6, Maple Grove, New Moston,

~ Manchester. o
Emag_K. Underdahl, The East Asiatic Co., Ltd., Bangkok,

iam.
Oswald Wans, The Manor House, Waddington, Lincoln.
William George Wicks, Place House, Icklesham, Sussex.

Associate Members.
Edwin Berry Dodd, 57, Westbourne Park Road, Bayswater,

W.2,

Edgnar Lionel Luly, 28, Norton, Tenby, South Wales, _

Richard Treharne Maddison, China Navigation Co., Shanghai.

Frank Buckie Monks, Craigmillar Cottage, Woodside, Caollin,
Dumfriesshire. o

Harry Stafford O’Brien, 66, Victoria Street, S.W.I.

William Abdy Sycamore, White Lodge, Briglitlingsea, Essex.
Associates.
Vincent James Burns, 16, Naughton Terrace, Kilbirnie,

Wellington, N.Z.
Albert Victor Grayston, 3 Canal des Brasseurs, Antwerp.
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Dennis- MacDonald, 338, Priory Road, St. Denys, South-
ampton.

John Whelan, 22, Mount Pleasant Avenue, Limerick.
Graduates.

John Smerdon Elliott, 24, Vespasian Street, South Shields.
John Charles Hersey, Municipal Technical Institute, Limerick.
Brinley Pugh, 211, Holton Road, Barry Dock, Glam.

Transferred from Associate Member to Member.

Willi?]m Grassick, Mayfield Tillyoch, Peterculter, Aberdeen-
shire,

J. McCullagh, “ Inver-Mudal,” Knock, Belfast,
Transferred from Associates to Associate-Members.

Edward James Parish, 31, Cornwall Poad, Portsmouth.
Thos. A. McLellan, “ Oakdene,” Gordon Road, Finchley, N.3.

Transferred from Graduate to Associate.
Douglas Lomas, Grove Street, Wilmslow, near Manchester.



