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Professor Elgar, Professor J. H Biles, Capt. A, J. G. Chalmers
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1 Prevented by intervening circumstances from being present.
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Register), J Ritchie, Andrew Scott (Secretary, Lloyd’s
Re1g|ster Slmson Horace J. S ence
he Presrdent after sug1 mittin e onaI toasts, called on
. Cosmo-Bonsor, who _sal resldent m% org,
d gentlemen | consider it a great rivil ege on this oc-
caslon to_be allowed to propose” the toast w)m%
Interests the most imparta ttoast of the evenrn
| look around thlsdlstlng[mshed company | wonder why | have
been selected—I cann thm that It is becausel
have a reputation for seldom spea |n morethantwo m|nutes
but Rossrbly another reason may be that, although | happen
for the moment to be a mere landsman, ‘still, [ gm, the com-
mander of a Channel Fleet, and in_ that respect it is possible
that | mlght be grvmg arecord which 1s absoJutely new In an
assem like this. There js a certain spot in the Straits  of
Dover where when the sea is ¢ o%ay,t e toast of the “Ship-
Pmtq Interests wouId not be altogether received with satis-
action, but, my lord and entIemen In a gathering of this
kind, 1'can 1gurte understan that the toast néeds littl€ encoyr-
ag ement he very fact that the shipping industry in the
ast as been rosperous is the reason why we are hére at all
0-night, and hat the shrP Ing mdustry will continue to be
Prosperous In the future is ekeenest ope of all of us.  Since
have been in the room, | have been endeavouring to observe
some feeling of alarm, some show of tre |dat|on at the great
competition” that we all understand 1s to tak eci)ace shortly
against the shipping interests—| naturaII allude to aII’ShIrD
—but at the pr sent moment | can see no srgns of any gentle-
man wrshmg to ch ange his Eresent professron to go; u in a
balloon t me make a confession. Before coming here
this evenrn | studied all sorts of statlstlcs which | expeCted to
Bave |ven 1yffu in ¢ nne wrt subject f this foast,
rhospr |ty an Iows ave abso ugely driven
every figure out of my ea an excuse myself wrth the
knowledge that my . friend, Sir Fortescue F anner)(
full of figures, as hé is of ahility, will be able to supply all . th
are necessary. And now, gentIemen all | have todo is to
proRose this foast, which'] am sure you erI heartily receive,
The Shijrping Interests.”

Sir J. Fortescue Flannery : Mr. President, mP/ lord, and
gentlemen.  Your courtesy, confirmed by the efoquence of
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my old friend and colleague, Mr Cosmo-Bonsor, has placed
me in a position of great Qifficulty to- nrqht because have to
respond as well as I'can to the toast of ™ The Shipping Inter-
ests,” and many shipowners erI tell you_at the present time
that there are no nterests in shipping;  They are like a char-
acter of the late J. L. Toole, who'said that it was against his
interests_ to pay any. principal, and against his principle to
?ay any interest, and in like manner there are many shipowners
0-day who pay no interest becauset e sh |ps are earnrn no
thrng This' IS a state of a fairs th atg/ Sir, l))/
%ment ough we are, have seen before, and’ |t |s pro
a state of affarrs whrch | hope we may, after a time of |m
rovement live long enough to_see again. We have seen
hese continual cycles of prosperity and adversity in the ship-
ping trade, and we have known that when there IS de ressron
frst ere 15 to- -dlay, there Is ong means thﬁtt e sh |powne Scfl ways
0ok to to raise’them out of the slough of despond, and those
means are_the improvements that are"mage from trme to time
b shrpburlde[]s and marine engineers, which the effect
P Iowerrﬂg ecolst 0 tansgorta sea, an t]us ma m
ow frerr%] ga¥ e freights, notwrt standrn the fact t a
at first o pr fi could he qret out of them. trs to th atﬁro
gress made by men such as eon to thrslnstrtute that ship-
owers will contrnue to oo not in vain, for im rovrng
thelr Posrtron and for mak m rerg ts paying and profitabl
frerg s which otherwrse theg coufd not posSibly be.  Now,
observe around this table some gentlemen more or less con-
nected with Governm%nt affairs, a d there | |s one as ect of this
shipping. mterest which | feel ou ht not to be overl HPOH
an occasron of this krnd and that Is the sy stematrc atte
esy%tematrc pr ctice, of ?rergn %overnments of assrst
t eir’s industry, whilst our dwn_shi interest
es not aw?s recerve t as%rstance rom Government
which man us think ought to be given tq it. | have had
several Instances bﬁfore me of ﬁhe poIr of forei n overn-
ments in assrstrngt err mercantile maring, | reme ber some
Years ago a distinguished Japanese statesman, wh o has been
he guest of this Instrtute Viscount Hayashi, former| Iy Japanese
mrnrster in London, was about to. givé out an qrder, or'it was
rumoured ﬁhat he was about to grve an order, for several Ves-
sels. It fell to my lot to Iinterview Viscount Hag/as L, and try
by all means in my power to get him to decidé to build the
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vessels in this country. | said to him : “ Your Excellency, the
ships can be built in this country cheaper, they can be built
qurcker they can be byilt, I do not doubt I| hter, and there
fore able to carry_a little more, and und ou btedly. with

much dreater experience, we should be able to build the vessels
s0 that they would cost less to maintain after you begin to
run them ; “therefore, on account of earIy deIrvery and"these
other advantages, Isrncerey ope f)]/ou Will order hem to be
built in this country.”  What was his reply ? He said : 1
recognize with you" that the ships could e bullt cheaper,
quicker, better,and more economically in every way In this
country, because we have not attained to the power of ship-
buildirig which you possess : but I must tell you frankly that
my Governmerit are determined that these ships shall be
built in Japan, and for. this reason, we want our men to be edu-
cated in shrgprng affajrs, we want them to understand as they
can only be trained to understand by actual practice,
and the Government are going to make such sacrifices as the
shipowners In this instance may require in order to ensure
that the work may be done in Japan, for the purpose ofeducatrnu
and teaching the people so that they may be able to carry ou
similarwork'in the future.” That was a ernrte RO icy, aé)o Icy
which, unfortunately, we cannot imitate, and which not
want to imjtate i this country, but whrch IS Very muc
garnst the Interests which you and_ I, gentlemen, are mostZ

ncerned In, that Is,_the construction and actual mechanical

running of ships. There Is another case with Germany
and_ Russia aIso worth rememberrng because it only occurred
durrn g the last twog hree as The Russian Vcilunteer
Feet Wwere about to order five vessels, in fact they actually gave
t e order to a_firm of Greenock s |pbu| ders, when aGerman

thm of shipbuilders came along Y a on of a sub sr
which it 1S rumoure as sBe%laIIy obta ne he %erm
Government, Were a ercut the Greeno shi urIder
and takeawagl e when a dltﬁmﬁl work |sve u
wanted av Iy va ua Ie contract which was gaine |n alr

competition. mentron these th md In connexron with the
m mlg Interests because | want to emphasize this ru
W believe my friend on the left, who has so muc
Perrence on these m tters, agrees with, because he suggested
t to me, and that is, that we dd not asengnneers and shipbuilders
and shipowners ask for assistance from our Government as



REPORT OF THE ANNUAL DINNER 7

these other foreign shipbuilders and shipowners and engineers
have obtained, but we do ask very largely to be left alone, we
ask to be allowed to work out our qwri improvements with as
free a hand as we can. It we have that, and if the shipbuilders
and shipowners work hand in hand and in unison, adopting
those improvements which, from time to time, enqrneers may
be relied’ upon to put forward, we shall have that revival In
the shrpHJ mterests to which we look forward, and continug
with a faith in the shipping Interests as our means of liveli-
hood and the occupation in which we take so much pride.

The Hon. Lord Inverclyde | feel it is a particular honour
that the toast which | have to submit to you has heen en-
trusted to my hands to-pight, and it Is a specral ratrfrcatron
to me thﬁt | Should be aIIowed to proposg this toast on the oc-
casion when you have one o th e re t firm of Messrs. Denn
as your president, hecause ontq eore my time, and | thm
before your presrdents time, o, the firm with which | am
c?nnec ed ha agreat ma P/ business transactronswrth the firm

Messrs. Denny.  As fa ac as 1849, steamers were built
at Dumbarton for the Cunar %omBan Messrs DennY
In the year 1870 éh built, the Parthia and the  Batav
for the Atlantic trade shws of about 3,000 tons, which were

%arded a% large vesses In those days, and it is m}erestrn to
gare them “and their_dimensions with those of the LUs
tam and Mauretania of the present day, We shrpowners
know how much we are indebted to you engineers for suppIY
Ing us witli tools to carry on our ‘trade, “hecause, after all,
It 1s upon you that we depend to a great extent for the economy
and effrcr ncy of the engmes which you suppR/ our steamers
with. . These” two_ things, effrcrency and ecoriomy, are the
most |mPortant thin swe have to ook t(? Our steam rs have
to be ff clent so that t eg can be re led upon to do the work
we ca upont em to do, and have to' be run with econ-

that, If at all possrbe we may make a profit, which
|s averf)]/ hard thing to'do af the present time. At the same
ime | orts ou marme ehgmeers will not 90 too fast for us
ecause | think we must blame you engineers, to some extent
at all events that our ships become so cpiickly obsolete—or
rather, not obsolete, but outclassed by these new contrivances
and _inventions which Zou are continually brmgmg forwar.
Marine engineers certainly now give us”great conifidence n
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the engine-room. It is not so long since the time when we
would not think of sending a steamer to sea unless she was
equipped with sails also, but I think we have now such confj-
dence in the engineers that we do not rely upon sails as a stand-
by in an}/ way Whatever. In this conngxion It IS interesting
to refer to the advertisement of the Comet, which sailed be-
tween Glasgow and Greenock in 1812 The advertisement
read that ““she was to sail by the power of wind, air, and,
lastly, ““steam’” These are anxious times for all of us who
are éngaged In large commercial concerns, The cost of pro-
duction s increasing and we Jook forward to the future with
anxiety, because there Is a feeling of uncertainty of what may
be our'future; but, gentlemen. | think there 1s one thing that
we are determln?d upon, that fhli coyntry is by no means done
vet, and we shall not allow it to Jose its position as the greatest
nation of shopkeepers " in existence. = There is, however, at
the present time a great danger of too much interference—
outside interference—with olr commercial concerns. The
reat commercial undertakings of this country were never
uilt u% either by Government regulatlons, enactments or
Government settléments or interference In trade disputes.
T_he¥ were built up .by the indomitable energy, the fore-
sight and enterprise of the men who have goné hefore us,
and who have laid the foundations of the great' works of which
his _countrY IS so proud. | think, therefore, those who inter-
ere in the trade matters of this countryrdo not always realize
how serioys that interference mag be. “To my mind, Whatever
views at t egresent time m_a?/b ut forward to the contrary,
n any successful commercial undertaking there must always
be masters and servants, and | do not believe that, either from
the point of view of the masters or of the servants, any concern
will tﬁasuccess T_nless jt1s carried ou omthose prin |gles. [,
myselt, am no believ rln?busmessw Ich IS condHcte on the
DASIS ?f em;t)l%yeran mployed. Ip referring to these matters
would AUS ention the court of arbitration hlfch hag recently
been announced by the President of the Board of Trage. | am
sure that the President, in establishing that court, did jt with
the best desires and intentions In the world, but | think we
must realize that there 15 a great danger in the establishment of
such a tribunal, which | think we must recognize Is very apt
to encourage disputes and to bring those disputes forward
when many”of them might be settléd by the ordinary laws of
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suppIY and demand and ought never to be arbitrated upaon at
all. " am afraid, gentlemen, that | have rather digressed from
the subject of my toast in these remarks | have made to you, but
my only excuse 15 that the subjects | have mentioned areof prime
Iniportance, to you who are engaged in the great engineering
trade of this country. It is not for me to speak of Wwhat thé
Institute owes to your Honorary Secretary, but | desire to couple
the name of Mr. James Adamson, your Honorarr Secretary,
with this toast. | %lve,%/ou the toast™ The Ingtitute of Marine
Engineers,” coupled with the name of Mr. James Adamson.

The Honorary Secretary . M. PI’ESIdGﬂt,_ Lord Inver-
clyde, and gentlemen. ~The possessor of what is termed “ a
ood thing usually endeavours to hold on to it for what it will
ring to himself, and, in the nature of things, his aim 1s to re-
tain"the cream within his own_holding for his own purpose.
Of such is_the commercial business oflife_or the commercial
Ife of business, whichever way we may like to put it. We
have heard to-m%ht, as we have heard on man¥ ormer occa-
sions, that the Institute of Marine Engineers |$ a_good thing
or the country, and we know and acknowledge it to be $0
hut, unlike that which requlates the principles of commercial
Ife, the mainspring of .our vital force and ener%y 1S noﬁ Set
or the r;I)]urpose of"enriching or a?grandlzm% the” controlling
ew Dy means of the labour, or at'the expenhse of the many
—which 15 |egitimate, within certain limits, for fo_mmerce
and trade—Dbut the reverse, We may therefore claim that
our aims are distinctly national and altruistic in character
and, being so, we can”advocate as worthy of th suRgort of
every one connected with the maritime interest, the Institute
under whose anglces we are met to-night, and whose President
occupies the place of honour at the celebration of another
ear's work ,acc%mpllshed since IBst we mgt to welcome his
redecessor in the chair. Qur objects and aims are to en-
courage the advancement of marine en%;meerln and its ex-
ponents, and we seek to enlist in the service all who are in any
way Interested in that advancement. The wider the area
to “which our operations are extended, the better for our
en?meers and the nation ; as we take it, the more that techni-
cal knowledge and the inferchange of experiences are diffused,
by so much~the more will economy and_gain be advanced to
the community. It is pleasing to"the Council, and I appre-
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hend it is no less r%Ieasm g to all who are assembled here, to
know that our me bershr has increased during the. last two
years especially, and has been increasing In inCreasing ratio,
in addition to ‘which sign of vitality the syllabus of meetrnﬁ
upon which we have entered shows that, on the Part of the
more, energetic portion of our membership, the Institute, Is
rourrshrng A year ago at our Annual Banquet, aﬁroposrtron
was shadowed forth bry Mr. James Dixon, the Chajrman of
Lloyd’s Reorster of Shipping—whom we %Iadly welcome at
our”hoard To-night in restored health and strength—which
has_since taken effect, and we haye now the frrst scholarsh np
of £50 per annum In operatron arned )Ua Clydesid ea pre
tice, who is now attend mg asgow niversity, while the
orrgi_na roposrtlon by the kind liperality of the Committee
has_been oubled in the result S0 that we are
ookln orward to the settlement of another scholarship of
like amount next year.  This opportunity is taken of express-
ing our thanks to the Committee for theif handsome liberality
and encouragement to diligent young men—engineers—
whose, circumstances in life do not “admit_of their otherwise
ursurng their studies by attendance at College day classes.
ﬂuestron of having premises in the centre or West of Lon-
as_been exercising the attentron of the, Council_and is
strII under consideration, so that | am not in a position to
make any official announcement meantime, except to say
that, when the time comes and the season IS ripe, we look to
every one to.do his best to establish a building Which we may
Iook upon with pride and satisfaction, very much in the spirit
w |ch was referred to by our President in his presidential
% ress. in connexron with the sentiments of rﬁatrlotlsm and
the desire to hand down to t ose who are fo owrng as our
SUICCESSOS, alegac y which theny will not on be] rou %
%trarn every nefve'to maintai exac(slons 0
usiness demand the flrsé consr§eratl n four time and aten-
tion, hut the minutes devoted from the spare gear of the
after time to the business of such Institutions as that we call
our own, are well recompensed In the consciousness of a good
work done in.the mjnutes o the procge |nﬁs a vqume 0f
which T hold in my hand, ﬁ the st&r o which will well
re ay every reader Who seeks knowledge of matters pertain-
0 his Professron Our finances have been. firmly based
on sound principles, and at no time have our liabilities been
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a cause of anxiety ; our_annual subscriptions are small, yet
our gresent financial position is good, because we have cqn-
ducted our affairs on true businéss maxims, and this we in-
tend to continue_to do in the future as in the past. Lord
Inverclyde has referred to the fact that in former days, Messrs.
Denny “built for the Cunard Company, and we hope there Is
another Mauretania of the future which may be built within
the limits_of the expanding Leven. —Reference has been
made to effrcrenc¥ and. economy ; It is the aim and object
of the Institute of Marine Engineers to consider and disCuss
means for Increasing the economy of our steamships among
the marine engrneers of Qur nation, that we may be able 0
back qu the efforts of our shlﬂburlders In buildihg advanced
steames to compete with those of other nations. Lord
Inverclyde has, andspeakers at ourformerdrnners have, desired
enginegrs to hold back improvements, but as it has been
Eroclarmed to us that shipowners frnd |t hgrd to make their
hips pay, what can the engineer do but esrﬂn to Improve

and strive to economize |n rder that the s owner mﬁy
reaLrP that a§ vantage to which he. is ookrn% a}r
ducation 0 |c occupies

%oung engineer is a matt
the Institite and Council, and | know that

rt;raduates and the young men in connexron with the
Instl érte are anxrous to learn, and we regret th tmore a&pren
tices do not come forward to take ac ﬁ age of th eo uni-
ties placed within their reach on all hands. We k now ere
are many engrne works throughout the country where the
utmost 1s doné to, put before apprentices a system “of education
Fnd a system which, if taken ﬂdvantage of, would make exce|-
ent men, and | apprehend that on Such an occasion as this
we ought to encourage one another to help forward such
movements, so that our a rentrces may see and do the rrght
thing In takrnq advanta Il the” opportunities placed
before them. Tt Is said ere IS nothrng new under the sun,
yet there Is something new ever¥ day, and many of these new
mventrons are not confined to hose produced 'y the techni-

trarne but it i1 our privilege to consrde and discuss
t e etar& "Our Presrdent in the closrng woré M)resr
dential a dress referring to comPetltlon considered that we
were quite able as anatlnn to hold our own. Now, if that is
the case from a shipbuilder’s and en%me builder’s point of
view, | apprehend that we can play a gbod second, and that as

t e attention of
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engineers we will do our utmost—and are doing our utmost—
to“back up the improvements made from day to day. It is
our dutty to take advantaﬁe of those improvements and make
t e bes possr le use of them. | have to thank Lord Inver-

for the words he has spoken in_connexion with the
Instrtute and | thank you, dgentlemen for the WRY you have
responded to this toast and In closing, | hope this” meeting
Is but an augury of the future success o the Institute of Maring
Engineers, which next year enters upon its majority.

Mr. W. Lawrie (Chairman of Council) : Mr. Chairman, my
lord and gentlemen. It is my prrvrlege this evening to pro-
pose the toast of ** Our Guests,” and It will presently be your
Pleasure to give it a recepfion befitting its |mRortance and
he Influential character of the gentlemen gatnered at the
President’s tahle.  Successive years have not adversely af gcted
our Annual Dinner; In fact It Is an Increasing orce an
list of guests shows no decline in any of its essentra features.
Qur membpers ful a/ B reciate the su(oport and assrstance
given to the Institdte by the presence of so many gentlemen
whose influence, Is feft wherever steamships are known. The
aim of the Institute is, as you are all well aware, the advance-
ment of the marrne enginegr, so that he may bring the fullest
knowledge and the very best scientitic knowledge to hear

his, profession, ﬂ | “think it will be generallx admitted
that all efforts in t at drrectron must necessarily Increase the
efficiency of the machinery under his charge, and to that ex-
tent assist the sh Ipowner and enefrt the mercantile marine of
the country generally. Qur objects are of more than passing
importance, and the[y deserve the sugp t % Yy maring
engineer in'the coun g/ either ashore or afloat, ecause there
never was a time whén It was more necessar% to be on the
alert and to concentrate our energles on the usrness of our
lIves. We are_ reminded of this™in_many waﬁ/ A short
time algo ea%a newspaper article, in which the writer de-

onstrated to his own satisfaction that We, as anatron w%re
egeneratrn% In that connexion | could resist
tem tation to look back to some of the steamers of m}/ ear|
of 12 1b. steam pressure, Jet condensers and ¢ rg tome
borlers saloons aft and a deadweight capacity of abouf 1
tons. Now, if we compare steamers of thaf class with the
liner of to-day, it canndt be said that our shipowners, at any



REPORT OF THE ANNUAL DINNER 13

rate, have de%enerated in fact it is quite the reverse, and we
fullg reaIrze he honour conferred on the Institute by the
ence of Lord. Inverclyde, Sir. Thomas Sutherland, Sir
ames Mackay, Sir Geo, Mackenzie, Mr. James Knott, Mr.
Robert Clark, representing in the very highest deg ree the
shrpprng interests of the country. Londs eq |str o w
pi g has assisted the Institute very Preaty not onl the
reSence of Its chairman at our Annual Dinner and his mrtratron
of the Scholarshrp recently founded but also |n the very
Bractrcal and able’ support we derive, from anvo the menm-
ers of its technical s aff In contributing papers to our transac-
tions, rendering incalculable service where It is most required,
and | only express the thanks of the members when 1 acknow-
Iedgﬁ our mdebtedness towards them. From time to time
ave also received the assistance of the Board of Trade ;
Sir Walter Howell and Ca?tarn Chalmers have heIPed us most
conirstentl We regret hat |IIness ha revented Captain
ern%wrt us and we hope he will s on be restored to
his usual health. The policy of the Board is different_ from
that of Lloyd’s Registry, and the results are not uite so
ap arent; however, we wel ?omea srstance an eve moral
ort Is very acceptable. British admjrals and naval
o ICers are everywhere welcome. quests, and more e?]pecra |ly
IS this so at a gatherrng of maring en%meers Brrtrs rs t
world over pIae reliance on their N the t Ink,
rightly think, hat their ofh%ers are une d for coura e
nd a |Irtx e traditions o theNav fu &ustrlythat con-
Idence, and we may rest assyred that | Euro ean
or other friends care, to test the material th g/ are_made of,
find the Navy |veagood account, of itsélf, The resence
f Ieadrng naval’ drchiteCts and marine engineers from the
varrous shipbuilging centres of the country IS ver satisfactory,
at ough they forg[et the respect due to the capital of the
taking the lead in"all that concerns speed recors
|nt eshr sthe build. Theythrnknothrng of creating records,
smashing them and settrn% up fresh ones in a most remarkable
manner.” The Tyne and the Clyde seem determined that the
Thames shall_.not have a look |n However we cannot bIame
th em for their ?ctrvrt y and we welcome the gentlemen who
g hold the fair ame of therr Cé)untr In spite of dr drrvrng
generatron ast-presidents “have, as usual, given
good account of the eres We can always rely upon their
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h/ Eathy and support, and, if 1 may be allowed to say so I
think our II’S'[P resident ou ht to take a leading place. * Even
indifferent health cannot keep him away from our annual
re- unron and I have known him in his Blace agarnst the advice
of his physrcran to-night he looks as buoyant as ever, and we
hope to have the pleastire of his company ‘and genial presence
for many years to come, Finally, we thank every one of the
guests who has assisted in makrnqthrsarecord dinner. . There
are two factors In the success of the dinner which | think, de-
Partmg for the moment from my subject in proposmg thls
oast, ought to be noted. The first 1S the Pogularrt(v our
President; and the second, the organizing skill of the convener
of the dinner committee. As a membér of that committee,
I do not mcIude It In the reckonrng, but It 1S the most remark-

g dat ever | have, served on. What ha ﬁ ens is
t IS had a polite note from the convener aski |f we
would consent to serve on the committee. We replied that
we would be pleased to do so, and then—well, that's all, Mr,
W. I, Taonr does the rest. Gentemen | give you the toast
of *“ Our Guests ” coupe with jt the names of Admiral
SrC E Fremantle and Sir Walter J. Howell.

Admiral Hon. Srr C. Pl Fremantle . Mr, Denny Lord
Inverc(}/de and ¢ e] lemen, | do not know whv I have een
selected for the onour of returning thanks or the guests
when there are so man erecpresent 1 elieve, who are much
more competent to do justice to such an important toast.
When | was told that | would have this honour | thou%ht I
would look In the dictionary and see if | couI et somet
at all events, which would give mealead an efrrst ef|n|
tion | found of the word © guest ” was ran(?
objected to that so | got nothrn out oft |ct|onar
| cannot consider that” the N y can be a stranger to the
I]nstrtuhe of Marine Eng mFers EIQd personal f1 ay sa
ave the honour, not only to know several of the 'ma ne
engmeers here Present but’l have had. the é)leasure of accept

g[therr invitation to dinner on a prevjous ocgasion. | should

nave heen ver% much astonished |t the ubiquitous gentle-
man who ha assu ed to some extent the posifion of the ancient
marrner ha %ppe me on mtr ¥ to this banquet, th If
%d done so he'would certainty not have asked me anyif In%
whrc is In the ordinary purview of the British taxpayer ; h
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would not have asked me about the Navy, whether building
to the haIf -power standard was keeping up to the two-power
standard, nor an ctuestlon onwhich the body polific is com-
etent to jud (t] IS, whether our materjal’ is sufficient and
fficient; bu probably he would have asked me whether it
Was tr éte 'that one naval offleFr turned his back on angther or
re used to s ake hands, or It naval officers were on the best
of terms. 1 should have answered him that this was mere
%ossm | had the pleasure a few nights ago, on the occasion
f the anniversary of Trafalgar, to dine at the Navy Club.
We_had one guest; we are not so generous as you marine
englneers but that ope guest was Mr” Rudyard K Ilntg He
de us a speech—of collrse, we, alway s ma ethe uest make

a speech—and it was ver}/ msgwmq( but the w oe pomt of
his remarks was that, so ar a new it, and | think you
gentlemen will agree ‘that, h e nows it pretty well, the spirit
f the Navy was all rut;ht glad to_ fin that that is also
the oleon of the Firs ?rd of theé Admiralty, who In a recent
? eech said we mlght be living on the morrow_ of Trafalgar so
r as the spirit of the Navy s concerned. That being so, |
think if the materlel |s kept yp to the personnel if you bujld us,
as you have Qne, th ever%/ est materle I have no doubt, the
Navy will continye to do its utl){ tan you very cordially
for having asked me here ;. | thank you for havm glven s

such a magnificent entertalnment and | can o pe that
gh]lg ?reat ?nstltutlon which has done so much fgr the N

he_nation, may continue to (Prosper and that the num
bers which [ see here to- nl%ht and which | believe are unpre-
cedented, will only be a retord for this year and not a record
for future years. "o

Sir Watter_J. Howett ; Mr. President, Mr. Lawrie and
gentlemen.  After the' adm rabIe speech to which we have
just Tistened, | feel that there Is little left for me to say in
response to this toast. | am sure that | and my fellow-guests
are always pleased when we are able to be present at the dinner
of this |stlngU|shed body of engineers, not only because we
are n such lete sympathy™ with its aims”and obgects
but because most of us,”in somé way or another, are grateful
for its help. Speaking for the great department | have the
honour_of representing here to- |ght | ‘can say how helptul

your Council and your able and courteous Secretary, Mr,
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Adamson, have been to us on many. occasions. ~Gentlemen, |
think 1t Is a matter for congratulation that, when the Presi-
dent of the Board of Trade was forming an Advrsgr[)r]Commrttee
under the latest Merchant Shipping Act, he asked_ this Institute
to nominate a reﬁresentatrve engmeer ‘for appointment upon
it. Mr. George Shearer was chosen and he is now a member,
and | am surg a very usefyl member, of that important com-
mittee.  Well, gentlémen, it is not necessary for me to refer,
before such a 8ather|ng as this, to the ma?nrfrcent achieve-
ments of the designers and constructors of modern marine
engines and boilers. ~They are admitted and admired by us
all” Personally, nothing Tmpresses me more than a visit to
the engine-room of gne of the big steamships of our mercantile
mariné, a mercantile marine of which, | believe, we are as
roud as we are of that s Rlendrd Rogal Navy which exists
Errmanl% for 1ts protection. But, gntlemen with reoard
gineers and therr subordrnat s at sea, will you a Iow
me to say one word have P erhaps unique grounds for
knowm and | any wrthout hesitation” that there”is no body
of men more drstr gurs hed for therr quiet and unostfntatrous
devotion to duty and bravery often under peculiarly trying
circumstances. ‘Their gallantry seems to me, indeed, to come
to them as art of therr ordmar duty, and to be $0'regarded
y them. y the other d two dsteamers collided n the
North Sea, and thrs IS what oene entlemen, | am
Po't[ I%rvmg a newspaper report, this nformation Is on’ sworn
esti

0 oure

ony —

“ When their vef]sel was rammed most of the crew were
aslee in therr bert ut in reoﬁonse to a summons from
the captain all came on deck, with the exception of the
n?meer nd three frremen who determrned to remain
FOW In t o#) eeem Psteam These men dis-
ﬁ/ g/ed much braver dges te the fact that the ship

sm Ing, th e re u ve th errlP f _For some
time they work wrt the water grad ally rrsrng in the
engine- room and stoke % they only cdme up
after the sea had extinguis ed the fires.

| am sur | .agree with me that a ur
|s ue to the men w |dt eir duty in that way, tha

Now gentlemen that aoPeaIs to me as braver%/hof aver§ fine
IS no Isolated mstance | am constantly hearing of such
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conduct, and | only give this as an instance, not in any way
as an extraordrnar}/ event. Gentlemen, at' this late period
of the evening I will not trespass onger on your patience.

will only add, on behalf of my fellow-quests as well as for
myself how much we thank you for your hospitality this
evening.  You have given us an excellent dinner, charming
music and interesting speeches, We thank Mr. Lawrie for
all the kind things he has said about us, we greatly appre-
clate the cordial manner in WhICh the toast of our health has
been received, and we wish the Institute of Marine Engineers
all the success and prosperity that it so richly deserves.

Sir wirtiam H, wnite : Lord Inverclyde and gentlemen,
it is my rrvrlege to_propose to you. the health of “The Presi-
dent,” James Denny. There |s no need to say much in
commendatron of this toast Mr Denny comes of a good
stock ; he is a good fellow. ~The name o Denn will aways
be honoured in hrs Institution.  He is the thir Presrdent of
that name.  Many of us remember when this Instltution took
Its new departure after Its frrst two E;/ears of existence, and it
was Mr. Peter Denny who helped greatly to forward its progress.
Some of us listened’ to that wonderful’ speech which he made
at what, | think, was the first public dinner of the Institute,
when he 9ave us his reminiscences of shipbuilding and engineer-
mg expe |ences Later he assisted the Institute in fotnding
he Denny Gold Medal. He was followed some years later b
Colonel Denn and now we have his neg ew here, a worth
SUCCEssor, a an In ever respect admrr bl P/ gualrfred for the
post. It has been my privilege to now Mr. Denny for thirty
ears. The more | Rave known him, the better | have liked
Im and the more completely | have trusted him.  You aII
know that in saying that | Say the simple truth. His
fessional record as a member of that great firm is one of w |ch
any man mrght e rou Now in the fourth eneratron of
t ¢ Denn amr éj that firm, which has always been
disting urs whi ch Lor Inverclyde. told us, fifty-nire ears
ag0 Was bui d|n shi gs for the AtIantrc service of the Cunar
ompany, still |n the van of progress. In the early. p lica-
tion of Steel for steamers, the ennys were there'; In the
application of turbines to the mercantile marine—that wonder
ful'invention due to the genius of Mr. Charles Parsons, whom we
have with us to-night—the Dennys again came to the front.



i8 REPORT OF THE ANNUAL DINNER

In having Mr. Janies Dennv in the chair, the members of this
Institute have the greatest hope for the future, they trust
It Interests to his hands with confidence, they [ook forward
to a year mark ”219 many advances made under his direction,
they Took forward’to his presidential year with great expecta-
tron Gentlemen, the health of Mr. Janies Denny.

The P resident : Lord. Inverclyde and gentlemen, | have
to thank you all exceedingly fof the marner in which y
have. recejved the fIatterrnP remarks that have been made
by Sir Willlam White, and T have especially to thank him for
the kind things he has said. One can only wish, on such
occasions as this, which come more or less to'most of us, that
one really deserved the complimentary things that are said of
us. We all have proud moments in our lives, and there has
no doubt been for all of us one particular moment which we
can call the Proudest moment of our fives. That moment has
come to me hrs evening—and now. | do not think there can
dourer Qr cleaner gratification for any one than the well-
foun ed Del |ef that we stand well in thie estimation of our
ner% bours and of our friends. Such remarks as_have been
ade, coming. as they did from a gentleman of Sir William
White’s standing and"with his great reputation, are especially
gratrfyrn and encouragrng but one ‘may be permitted t0
uggest that SrrWr jam had in view more what president of
your Instrtute snould bethan what the president of your Institute
actua dy With reference to this Institute, we have had from
amson In an eloquent speech an account of the needs It
has supplied, the rt;ood work it has done, and thg exce ent
osition In which if stands financially and numerrcarv
he best proofs of the success and importance of your Ins |tute
are shown_ b %r ompan y gathered here this evening,
and es ecraI y t aform which 15 0 cu led by many
rlrene enw 0 ave come here specially to onour to your
nstitute. Itrs aIwaIys mvrdrous to sé)ecra %/mentron any one,
but | would call you attentron to the fact that you havé here
entlemen who are at the head of the largest and most enter-
rrsrn% firms of shrPowners In this country”and In our colonies,
ave also officjal representatrves of that great official
body which deals with the trade of oyr country. The registra-
tion” societies, Lloya’s and the British Corporation, are also
represented, and o the scholastic side we have a past occupant
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of the chair of naval architecture, and the gentleman also who
at present holds that very honourable position. While if we
turn to the direct representatives of marine engineering we have
Mr. Parsons, whose achievements in marine en%meermg durin
the last few years hardly require mention. [T is a matter 0
regret that thigre are a few absentees who had fully arranged to
be” present. To-da%/ I unexPectedIy met Mr. Apdrew alng
who had come all the way from Neéwcastle specially to be at
this _meetmgi, but, on very urgent ?rounds, he had been called
to Llyerﬁoo and was thus unable fo be present to-mght. Mr.
Gracie, nead of the Fairfield Company, is ill and Could not
attend. It these gentlemen had been present we should have
had a trio of very distinguished en%m?ers, Mr. Andrew Lal,nﬂ, Mr,
Gracie and Mr’ Thomas Bell, géntlemen connected with the
greatest works in marine englneerm of recent or, ingdeed,, of
ny years, they having been responsible for the en?meer,mg
Si g of the. Mauretanjaand Lusitania, and of H.M.S. Inflexible
and Indomitable. 1should also include Mr. Bain, whom I now
miss from his allotted Iacfe~ Over and above alltqls, w%have on
our platform one whose official ﬁosmon apart altogether from
those personal qualities which all who "know him admire,
makes him § euallK welcome, Admjral Oram. =~ Admiral Oram
IS re5ﬁon3|bl for the e_ngmeermg side of His Maéest%’s Fleet,
and that bem% said, 1t 15" not strétching facts to add that he Is
at the head ot the marine engineering profession all over the
world.  We are very much. indebtedto these gentlemen for
jomlng us, and_from the way in which the toast of * Our Guests
was received it was evident that we, as members of the In-
stitute of Marine Engineers, very much apFreuate,thelr
presence here this eve_ln(T;. It 1s”an especial compliment
coming at a time like thys, Tor th?se who are actually engaged
In our business have, owmq(,to dull trade, fo strain every herve
to carry on their_undertakin ssucce,ssfuILy; under these cir-
cumstances time is an asset of considerable value, and time
has been sacrificed to be with us this evenmg. For trade, as
E/ou all know, IS bad, and its very hadness has evoked certain
uggestions in the hope of bettering it. One—that of co-
operation ; but as far %s one can understand this scheme |(§
eans isolation from the rest of trade, both employers an
employed,_as far as concerns those who are eng %e_d In this
scheme. ~ There is another proposal that seems to be in the air
—a combination of various Interests.  Well, we should welcome
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hoth these experiments, and not least the latter if it is to be
devoted to legitimate aims, If Its obgect Is to be more efficient
management and reduction of the cost of production, but If it
|?]to Pe_used to maintain, or,trﬁ to maintain, al‘tlflfla| prices,
then It is to be feared that If it has any success at all, that can
only be ofatemporarY character, because all artificial props for
our'trade must in the Tong run be for its disadvantage, and might
only be another sPoke Inthe wheel of the present much abused
capitalist. 'We all know that the ca;t)ltallst IS re?arded with
disapproval of a more or less active nature by a not inconsider-
able portion of the community ; but, after afl, is it not possible
that there may still be so many righteous. men found in all
Israel that there may be among”the capitalists some to whom
the making of money'and the squeezing of the last farthing out
of their employes are not the first obgfc s, that there ma
be capitalists éngaged In the industry of the country who are
endeavouring to Use such talents as Providence has given them
to the fostering of our trade, so finding employment for large
bodies of our people, and thus serving the community to the
best of their, per apis mlst%ken_, fights'? Qur present’ system
may not be an ideal one, but It has served, and under 1t our
country has %rospere,d, and has hecome the freest and ?reate t
trading community in the world. Wlth_reqar to this trade
of ours, we have the very highest authority Tor believing that
the m stegy of the wings had not q]eenfs,olved In ancient days ;
we aré told that they blew where they fisted, and no one kriew
whence they came or whither they went; but now we have
chan%ed, all'that; we do know, mare or less, where the winds
are coming from, and It to a dangerous extent we hoist storm
sgnals, warnmg,marmers and miners befchrehand, so that when
dangerous conditions do arise they may have been able to take
some precautions.  Now, I3 it BOt gossable that the problem o
trade storms orcyclo,nesmlght esolved ? st to be supposes
that thelr mystery is so great as to be quite be¥ond the wit
of man ? s there to be no oge that by a more careful in-
vestigation than has ever yet been given 't this question, we
may e apl tg trace the Teasons why trade is good at some
times and bad at others ? Many reasons are given ; some
su,g est that a good going war would stir up affairs ; other-
Wi Ehat a good harvest Will bring good trade ; others make
the almost i BIOUS sug%estlon that a ¢ ange of Government
would bring about the desired effect, but it should be added
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that this latter suggestion comes mostly from those who are
of the opposition way of thinking.  ThaSe, in power at present
recognize that trade” is bad, and are giving out what, when
the matter is fairly faced, are reaII no hmF more than
charitable doles; “they are end eavourrn so to create
artificial employment, neither of which in the lon run can
be of permanent advanta?e to the communltg It
not be better that some of this money should edevoted to
mvestrtgatlons that would get at the very root of the matter,
s0 th a wh en bad trade dogs come we may, In a measure, be
warne and prepared for it.  The suggestion does not seem
at all an im ossrble one at least it 15 very necessary that
somet mg res ou eattempted than merely tiding over
the evil time.. We have led the trade of the world in” most
matters, and it would be to the further honour and glory of
this country if we could solve this problem of unemployment,
| fear | have taken up too much of your time ; | thank you
very, very cordially. " | have already thanked the Institute

the honour done me In electing ‘me as president, and |
t ank a/ou all very heartily for the’ welcome. you have girven
Urvehatgs %Qgstmanner in which you have received Sir William

|
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Chairman: Mr. Wm. MCLAREN (Member).

Chairman . | am sorry there are so few members here to-
nlqht_to resume the discussion on Mr, Durtnall’s %ﬁ)er. This
will give some of you an Idea of the attendance we may expect
If we'carry out th su%gestlon,to centrallzemthemt){. i regret
that | cannot ﬁ6t to the Institute as often as | would like, as |
am living further away from it than I usedto; but is it reason-
able for Us to expend ‘mongy on city premises only to see this
meagre attendance ? It i not fdlr to the other members
ang to the Institute as a whole. | am_ afraid | mu[s]t come
under the categary asan absent member for some months back,
and my excuse 1s"that | am so far away from the Institute
yet | would not be so far awa¥ if the Institute were In a central
part of theCﬂK. We ought to weigh and consider the matter
carefully, whether it Is advisable for Us to expend mongy and not
get an¥] results from it. | will now call upon Mr. Dartnall to
pen the meeting with a few remarks.

Mr. Durtnall : I,sho%l,d like to mention that the whole
thing in connexion with this power transmission, as our Presi-
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dent remarked in hrs address, is to form a suitable gear betwegn
turbine and prope lers.  Of course it could be done mechanic-
aIIy or by ydraulrc _power, or br compressed air, but
| prefer to do It eectrrcaII%/ a conc usron | have come to
after deep and extended stud o the subject. | had cop-
srderable trouble in_getting parficulars of the_existing vessels,
oth In turbrne ships and in those fitted with reci rocatrnﬂ
g[rnes until | received a copy of the paper read by M
[nstitution of Naval Architects, jn which was’published
the results of the steam trials of the Lusitania, which, of course,
gave the particulars | desired to get. In my gaper | gave the
Steam consumption for 3,250 K.W'. output at' 1610, of steam per
K.W., including auxiliaries. They were figures obtained from
one of the London central statrons wrth a well-known make
of turbine. ~Since reading the paper, | have visited Germany,
Switzerland and France, and 1 have there witnessed tests with
the Curtis type of turbine which were very mterestrng fo me.
In one Instance, with a 3,000 K.W. generating equrpmen |nclud
? the auxiliaries, feed- water borIers crrcu atrn? frpes
alf-pymps, the steam used w(a b. instead o
stated. ' It shows that with different turbrn?s drfferent results
can be obtained ; certain classes are more efficient than others,
It does not afféct the generafor, they are about the same
In each case, so as It is a rather better result %ul ave
claimed more than 41 ﬁer cent, as mentroned In the pa er
There 1S a reductron rrg t throughout, If the steam consu
}ron IS red uc% and also the caﬁacrty %ft e boilers, there IS a
hter d raug t, consequently the same power delivered
to the propéllers, of course a the same speed, wrth a slightly
differe tprtch you %et a higher vessel speed. | think that is
all I ' would Jiketo add to m Hrevrous remarks at the present
time. | teel sure the drscusso bring out some very inter-
esting points, which | sincerely hope, as that was my’ object
i reading this paper.

Mr. W. E. Farenden ssocrate? | cannot see how the
Ystem advocatedb Mr. Durtnall in his paper can save coal.
ears to me th at the more parts there are in connexron
Wrt a S IPS mach |ner the lower th effrcrenc
ordinary sh pt e propel ngpant mag e consid ere as er
made up (f three rnarts, name%t e Dollers, the engines, an
the propellers. this system proposed by Mr.” Durtnall
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there are five parts, namel the b0|Iers the turbines, the gene-
rators, the motors, and propellers. | fail to see”how
the introduction of these addltlonal Iparts can result |n 2 savmg
of coal. The savmtt; incoal Is th ep Incipal point, and when M.
Durtnall can prove to shlpowners rom actuaI results that, this
system doss reduce the coa on umption, and [s as reliable
as the remprocatln([; englne think they would then have no
hegitation In adop in

Meanwhile 1 woul I|ke to have somethmg more definite
on th|s 0|nt for | fail to see how a saving could take place,
also rom th ePomt of view of weight and’space occupied by
this method of propulsion.

Mr. F. M. Timpson (Member) : With regard to the point
raised by Mr. Farenden in confiexion wijth the | ?ss of power
from the bojler to the direct drtvmg of the propeller, T do not
know that there should be so much™ dif erence etween marine
and land work. We ?enerally find similar condjtions and the
same number of parfs to go through, although the general
Installation is, perhaps, not'so big, One can see throu%hout
the country a general movement towards the use of motors
even small”size$ for individual work. Perhaps the economy
IS gained b}/ the motors being more spread over in the
workshop, still, the system, | should imagine, is somewhat
similar. . 1t gives. economies in factories and it may give
economigs In“marine practice, but of cottrse very largé unlts
are required. [n that respect small instal atlons ay not show
to. advantage and,there’ s great difficulty in getting the
shipowner 10 adoRt very large installations at the beglnnlng
It 15 a question t at requires some enter I’ISIH? Individual
take up. Electric launches ave een In use for some t|me
driven more or less with accumulators, but | do not know of an}/
proPeIIed by ad}/namo driving a motor ; perhaps Mr. Durtnall
could give Us information onthat Pomt Of course where we
have “large electric stations distributing power all over,
economy 1S obtained and the cost per unit brought down. One
i)omt | should [ike to ask Mr. Durtnall about. ~Some time ago

read an article in relation to transmitting power from a land
station, the ship gathering up power on the Marconi principle.
Is"that within"the range” of possibility ?

Mr. Durtnatt @ Yes, the power could be obtained but in
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very minute quantities. The possibility of it being applied is a
verg; long wa f% d y JaPP

Mr.J. H. Redman 1Assoe Member) : It would be very inter-
esting If Mr. Durtnall could give us some idea of the’size of
motor that would be required to drive a ship at present f|tted
with reciprocafing engines of 3,000 H.P. with'a 1 ftdpro peller.
1 should also liketo ask whether he considers aﬁreat eal of the
diameter is lost owm%to the depth of the draught, and Whether
a motor could be got of reasonable size and wrth a moderate
Snﬁ)enedteOf shaft revolution, say about 60 to 70 revolutions per
inu

F. Broadbent (Visitor) : | came here to-night to
hear the views of marine engineers on this subject, rather than
to orve my own opinions, When | first heard the idea mooted
of ransmrttmq power electrically from the marine engine to
the propeller gtht as some of you no doubt thoutg
that It Was the hare-brained scheme of some mad inventor ;
but havin Iooked further into the subsject | think there is
a reat ea in What Mr. Durtnall has said. . The tendency
0 high speeds. in marine propulsion is towards the
more eneral doption of the steam turbine in place of
the re é)rocatmg enging, as_many times more power can he
obtained in a r[nven Space with thie turbine than with the re-
Morocatmg sel. Thereis g %ood obgect lesson on this in the

anchester Corooratlon EleCtric Generating_Station, which
had an oPpor unity of vrsrtm? recently. ~There, a marme
engme c?uped fo an %Iternator of 3,000 to 4000 H.P. takes u%
he whole width of the enging-room. A turbine set of 6,00
K.W., that is to say about 9,000 H,P., takes up asmall corner
of the room and ahout srx sets of that description could be
%ut in the space occupied by one of the reciprocating sets.
esides the greaf saving In sgace the economy In steam con-
sumPtron IS another fgreat advantage. The tubine has showp
tselr to be a most efficient power generator when given a hrgh
vacuum, which Jt Is possible to_get on steamships, and whan
run at a surtable speed, . But if the speed of the turhine I3
reduced, we lose in effrcren%ly because the ste m turbine is
essentlaly a very high-speed prime mover ; the higher the
H the more effrcrent the turbine, But that does not suit
ropeller at all; there are certain practical limitations to
the Ize of the propeller, and too high a speed introduces the
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difficulties with which, as marine engineers, you are familiar.
For this reason the steam turbrne has ha 0 ebrought down
In speed to suit the economical spee of t eBrope ler.” That I
to say, Instead of running the turbine at 1,000 r.p.m., it is run
at, say, 250, which, for & turbine, s not economrcal “although
even at that speed it may be more economical than the marine
recr rocatin sets Angther disadvantage of the turbine s
th at It |s no economrcal on variable speéds. In other words
If 1t I designed for a given speed and It has to_run at half
speed, as steamships have to do occasionally, it is being run
uneconomjcally, as Mr. Durtnall pointed out 1n his paper.” He
ave the frﬂures for the Lusitania at 14-46 1b. per shaft-horse-
%ower per hour when the vesse| was %om at 25'4 knots, and
|b. when the vessel was going at 15'77 knots ; which means
that for a reductron o 38 er cent In the vesseIs speed the
consumption per shaft-horse power rose about 84 per cent.
Now jf the turbine could have “been run at full Speed all
the time, and the prope ler only reduced in speed corre-
sponding with the ow vesseI speed, the efficiency would
have been ke rot t{P d it is just here that the’ electric
drive comes | ou can run the turbine the whole time
% its hi TSt efficiency, at an Reed ou like, regardless
the propeller speed ; and you ¢an have the propeller unnrnt}r
250" while the turbrne IS runnrng at 1,000, if that Isits mos
effrcrent eed. In the Ba’oler the steam consumption of a
7500 K. set gsay 10,00 is given as 13-5 to 14 b, per
kilo-watt hour, or about 10 Ib. erelectrrcal horse ower hour
By transmrttrnF this through a_motor with g r cent, effi-
ciency you woudgetaconsumotron of 11 b, of ste m per shaft-
horse-power hour on the propeller shaft, which is 25 per cent
lower than the results on the Lusitania with turbines of
1twrce th eslze] en(o gD closel |nto aII the author’s
lgures, but there is I|tt oupt that a saving of 25 per cent, in
coal consumption could be effected on sets of half ‘the size of
the Lusra a sefs by electrical transmission. Acceﬁ]t-
o grrncrge of the eIectrrc drive, the question as fo
na ure electrical equipment comes In, Viz., whether
It should be continyous curr nt or aternatlng That 1S a
oluestron which has een dlscussed at ené;th | some of the
electrical papers. been assHtm that. the serres
wound con muous urrent mofor would be the right thrntt]
use for a propeller because it is good for tramways. But that
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is not at all the case. The torque-speed curve of a series-wound
continuous-current motor shows that this motor is particularly
suitable for vehicles on the road; that is to say, the
maximum torque occurs when_the 'vehicle is startirg_and
falls off as the speed goes up. But this is not the condition
on board ship ; there’is very little starting_torque required,
but the torque increases with the s eed These conditions
suh exactly the torque-speed curve of the polyphase motor,
There 15 Very little torque at starting, but as the speed
runs up the torque increases. The ~polyphase induction
motor, therefore, lends itself ver¥ well to marine propulsion.
| “do’ not think | should inlict ui)on you any more
electro-technical points, but will in_closing’ s )i that after
studying Mr, DurtnaIIs paper, and after having looked at it
from the pomt of view_ of the slow-speed propeller running
WI'[ the hig sgeed turh}me 50 s 10 et the hest results from
| am of Inion that the ado lon of this system will
effeci very large economles In coal, space and weight:

H. B..Deane (Visitor) : As an electrical engineer
I came here hogln g to have this r%uestlon thrashed out from
a marine enginger’s point of view more particu arg | rather
hoped to have heard some data given as to the effi |ency of the
pr Peller at various sPeeds and as to whether propeller speeds
could be o?talned surficiently high onS|stentW|th effi |enc¥
which, as tar as | can see, IS not able to be obtaine he
i)resent time—to get the full value out of the steam turbine.
notice the steam power seems to have, increased enormously
when the steam turlﬂne IS used a alns% the reci rocatlng
englne but 1t seems there IS very Iltt Ifference between th
eds attained b the Deutschland and the Lushama alth oug
there 1s a vast difference in the steam power. | have not
the 0 portunltY of discussing the magter from thepomtofwew
of gross weights or masses moved, but it strikes me that jt
woulld be a most interesting comparison and a very surtaple
stan Pomt from which to” tackle the problem and | think
the electrical engineer has_a great opp ortun|n¥ to come In
and help to_solve some of the difficulties from the p roPeIIer
end. One of the gentlemen who opened the discussion stated
that he did not see how this system could come in when the
reciprocating engine was in use,” Well, that Is quite right when
the steam engine only 1s considered, but I do not think we are
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limited to the steam englne The internal combustion engine
seems to be ad vanclngI with rapid strldes we hear a good
deal of it in moderatey sized vesses and’| helieve there s
some_matter now elnd published with regard to a vessel on
the Clyde. She seemsTohave done a very good performance,
but as I onlr% heard the flr{ures | should not care to repeat them.
| got the impression that it was somet ing like 300 miles for
about 14s ersonaldy although | am an énthusiast as to the
ossibilities of an advancing professron that IS rather more
han | would hope for at present. ~ Still, I think the internal
combustion engine will, undoubtedlx) come mto the field as a
very serigus competitor to steam, ~One th |n that occurred to
me in talking the matter over with a gentl eman In the north
IS that there’is a vast amount of inertia to be got over among
mechanical or marine engineers ; they are not particularl
keen to discuss the question of makrn improvements. ~ Cer-
tainly the steam turblne for instance emanated from an electri-
cal engineer, and he has hadgreatdrffrcu tanbnngrngrt up to
the point 1t has been brought up to, and 1 think it has been
done at great sacrlflce to hlmse f and 't his friends, One must
say that one would like to s% eth at work of his brough Ptot e
maximum point of utll |ty ystr further showrng that it can
do mare for marine propulsion than it is doing at present, and
| think the only way we can do so is by workm([] it in‘conjunction
with the electfic drive. | must say the system Mr. Durtpall
has adopted Is, from an electrical” enginger’s point of view,
certaily an |deaI ong, as Mr. Broadbent pointed out. The
conditions appear to me to absolutely suit the pohﬁphase and
especially the short-circuited rotor motor, of | see M
Durtnall"has brought a specimen, and | thlnk it should go a
Ion? wa towards relieving the minds of mechanical and maine
engineers of adislike they have very naturaIIy gottoacontinu-
ous current armature for the rocess s% reversmg and reducrnﬂ
the speed. As far as | un erstan the system} Mr. Durtna
also Proposes to change his speeds, and also, the direction
of rotation when there would e.no curren% in the system.
That 15 ertarnly | think, a very important eature |n It, be
cause I should rigt care to have [)o reversea 1 % ordl-
nar machlne with current on, but there could enoobjectlon
un er oc rrent fon ditions, 'Of course it can be done : we
hear of rolling mills where they can reverse using 5,000 H.P.
There is one Case In Germany where the whole”mill can be
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brought from full speed in a forward direction to rest and
startéd in the reverse direction within eight seconds. That Is
practically, from the marine engineer’s point of view, from full
Speed ahéad to full speed astern. 1 do not say that could he
one under maring conditions, because there is too much
momentum through the mass of the ship for her to be pulled
up In that timg, but it simply shows what a splendid braking
action_there is with_a_polyphase machine. That particular
case of the I‘0||Inﬁ mill is alSo under continuous-current, condi-
tions,  One of the gentlemen who discussed this subject on
the Clyde deprecated the proposal to use continuous-Current
maghines, Imlght answer that it may be seen at work in the
rollmg, mills und&r as bad and even more severe conditions, as
reversing does, not take place every half-minute under marine
conditions as it does in the rolling mills. The next point
brought up was the question as to what would be the action
when you started braking.  Well, of course, you have to brake
the mill motor in the same wa% to bring that speed down.
*But every one seems to have looked at it from the view of the
continuous-current machine, and | certalnl%_do not think the
continuoys-current machine can com;t)are ith the ponPhase
machine from the electrical and from the mechanical engineer-
Ing aspects, because more attention is required with the con-
tinuous-current than with the polyphase. * There is very little
attention r?qulred with the latter, and | think th?] examgle
on the table' shows that almos}1 the only thing that naa ds
attention 15 the lubrication of the b,earmr%;., That should be
an easy matter, at any rate to marine engineers.

Chairman . We are very pleased to hear the views of our
electrical friends, Mr. Deane has said we are rather shy
In taking up matters of this kind. Well, | think we are en-
titled to~he sh?/. We hav%,repeatedlﬁl asked for information
on the principle of the turbine and tre saving it was able to
effect, but it has been a long time in forthcomm(_i and, con-
sidering the cases of the two new racers referred to, the Deutsch-
land and the Lusitanja, | do not think we h?ve had aqgood
enough experience toHustlfy us in ryshing headlong into aqopt-
Ing new systems of this nature. It a superintendent enginger
of steamer's outside the fast liners were to propose such a thln%
now to a shipowner, it ‘would be'a bold’proposal, and | do no
envy him the task of bringing it forward; but I think we are
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quite prepared to work along with the electrical engineer to
solve the difficulty that Mr. Deane has alluded to, the'variation
of the speed between the turbine and the. propeller, and the
best method of bringing the_turbine up to its highest efficiency,
| hope other ([Jentlemen will express their views before | cdll
upon” Mr. Durtnall to reply.

Mr. A. Robertson (Member): Not being well up in electrical
matters | naturally hesitated before taking part in the discus-
sion on the subject before us this evening. = Of course | have
had the usual sea experience with dynamos, but that is very
little, and that fact, which applies to most, places us marine
enﬂlneers, at a disadvantage in discussing this question in its
fuflest aspect. We ought really to study electrical science
before giving our views on the whole thing as It stands. But
there are one or two remarks | should like'to make concerning
the turbine and Mr. Durtnall’s system of electrical transmis-
sion as compared with the remprocatmg en%me. | take it that
Mr. Durtnall wants to come near fo the conditions that
exist on land, that is, he wants to RI ce the efficient turbine
he has ashore aboard a steamer, and t erebey get the most
efficient results which could be utilized for thé propeller ; but
with the results we already have of turbines Esh_ore, | do not
think they appear in such a very favourable light in comparison
with the feciprocating enqlne as to Induce a shipowner t adoP,t
this particular system. 1 do not think you can show an effi-
ciency gf_25 percent, in a first-class Iﬁnd Installation ?ver :%
very efficient 'marine job. Mr. Durtnall puts down the loss o
power in transmission between the turbine and the shaft as 10
Per, cent, | have been a_skln% one or two electrical engineers
heir_opinion as to what, in actual practice, is the loss in"trans-
mission, and they say it IS nearer 15 per cent.

Mr. Durtnatt : What amount of power ?

Mr.Robertson : Small powers, probably from 1,000 to 1,500
kilo-watts.

Mr. Durtnatt : Yes, that may be, but 1 am not referring
to such small powers.

Mr. Ropbertson : Another point is the %ue,stlon of cai)ltal
outlay. In summing up. the saving in ru mnq a_Vessel we
have to consider thf caﬁ)ltal outlag/, and | should like t% ask
whether Mr. Durtnall could give us dny figures as to the probable
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cost of installing this system on hoard a ship, comparing it
with a hrgh -Class cargo steamer fitted with reciprocating “en-
?rnes AS to the question of saving in space, | hardly see how
hat applies, because there i the turbine to consider, then
the dynamo, and, In addition to that, the motors driving two,
three or fourpr opellers as the case may be, and, I take It, these
would all need be on the bottom platform, and whatever
space. there was a ove could not_he utilized for putting the
achinery into a smaller area. Then there is the question
of its reliability. Shall we be able to rely upon motors at
sea.In rough weather to the same extent as we rely upon the
reciprocating engine. With the reciprocating engirie we know
that 1t will o as’long as you can get the steam If everything is
In order, and if a breakdown do&s occur the marine enginger
can generaIIy effect a repair in a very short space of time.

Mr. R. H. winis (Visitor) : Those gentlemen who have
sp oken u to the resent have, perhaps, not looked sufficiently
a ea heir remarks seem to have been based upon existing
con |t|ons without sufficient consideration of dev IoBm nts,
actually now in progress. Until very recently we hale been
accustomed to consider all screw ves?els as fitted with the
same gener tlyge of machinery with di erences of egree only,
Larger or shorter stroke, lower or high rate of revolution, bat
the “elements of the machine the same for all ships. ~And the
machinery being elastic (in the marine engineer’s sense), it would
work with highor low rate of revolution at will.

Nowadays thrs IS changed. We find at sea at the present
moment three classes of ope |n machinery: fteamt rbines
ranging between, say, 5,000 and 70,000.H.P. collection for fast
vessels.and ver%/large ships : 8|ston engines of the old type still
In use in cargo boat sa 3,000 to 5,000 HP aswell as in larger
and smaller Craft of all sorts and_ Internal combustronergrnes
|nves?els of up to, at present, sa 5?0to 100 H.P asamaxr
This, last a rapidly expanding class and one in which
motive power IS even more inglastjc than the steam turbrne
Besides these we have a class, hardly yet got to sea; vessels
In_ which the piston engine for high” préssure js combined
with the turbine for low Breisure his class, with modifica-
tlons, may encroach event ally upon the ground covered by all
three of the earfier classes.

So that in discussing proposals for electric transmission
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between prime-mover and propeller-shaft we cannot very well
?eneralrze for maring propulsion as a whole.. We shall’ have
0.take into account the class of vessel for which we are speci-
f mrt; The prime-mover also will have to be consjdered. . Mr.
urtnall assumes that the steam turbine alone is in question.
One would like to hear that he had considered the_ combina-
tion arrangement for his prime-mover, piston entlrrnes com-
bined with“turbines, Would Mr. Durtnall confine the electric
transmission to_ the turbine portion of the prime-mover, leaving
the piston engine to be direct-coupled to its propeller-shaft,
or would he propose to fit an all-electric drive to_his propellers
and run his power statron wrth mixed generating_sets, part
driven by turbines an part ?/ prston engines. The piston
engines running perh aps onh |g superheated steam for maxi-
mum economy. -~ Vessels fitte wrth combustion engines should
lend themselves to Mr. Durtnall’s transmission method, but
there again it 15 a piston_engine that he would have to deal
with as nis prime-mover. Turbing Is not the only word.

Mr. E. Austin (Visitor): With regard to the speed regula-
tion, 1 do not know whether it is necessary to have fine-speed
regulation [n marine, work, but if so, it cannof be obtarned
wr hthe ordinary squirre|- cage mductron motorwhrch Durt-

proposes t0 use. There are three methods of var Ing
thes ee of an ordrn%ry scrurrre -cage induction m%tor b%re uc
mq evota%e at the' terminals, by changing. the number of
poles on the Stator, and bPI altering the perro icity. ~ The first
method is practically use ess for ‘marine work, and, in fact,
for most other classes of work, Fnd can therefore be neglect d,
The method of changing the poles is fairly safistactory provided
a frne speed varratron IS not required ; ‘the speed can only be
varied in IH R this method. Wrth regard to changrn
the gerroﬂrcr this can, of course, ?one %/can ging"th
speed of t %nerators butthrs is exactly what Mr, Durtnall’s
system |s Intended fo avoid. As Mr. Durtnall is probably
%Ware Ir avor f the Institution of Engrneers and . Ship-
ullders 1n Scotland, has been working on this rﬂuestron of

d requlation. In the case of one patent_recently granted
t hrm e proposes fo use a number of motors With a
different number of poles, also to have a number of enerators
to t]ret different frequencies. It seems to me that this
would be adding to the cost considerably. On the whole the
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slip-ring induction motor lends |tself more readily to fine-
sReed varjation than the squirrel-cage motor, buf there is
the great loss due to the resr ance in the rofor circuit to pe
taken Into account when such motors are running at low speeds.
| would "like to ask Mr, Durtnall how he p rogoses to obtain a
fine- speed variation with squirrel-cage motors

r. F. M. Timpson (Member): The turbine was adopted for
hrgh speed steamers; “does Mr. Durtnall think the electric
drive will Iend |tseIf to more general adoption for marine pur-
e\oses 7 Take the case of thevoyage of a tramp steamer to the

est india [slands ; w en th eg don’t want to take in coal
gbenerally run at slow speeds between the islands; wouId
t ere e the Same elastrcrt)( with the eIectrrcaIIy driven job ?
Could the main power be trom one, two or th ree turbings as
re urred to drive the motor at_lower speeds ? That is the
difficulty with the turbine engine, there must be maximum
speed to get maxrmum efficiency, and if the_speed Is reduced
econom%/ |n [fuel does not follow s in the reciprocating engine.
You can drive the reci rocatrn engine down to.a lower mini-
mum and %et etter efficiency han In the turbine at rt)resent
The turbing 1s limited, as far-as | see, to high-speed steamers
from practical results to date.

E. P. Holli |%top Seakrn on the subject of
turbrne efficiency, Inave eert con ected |th ower stations
Where Jhe turbine frrst came( Into Hse and have seen the
atest esrdns ut own an now t g results whrch can he
obtained them. ﬂoo marine turbine you
can get own uite easr to 13 of metas per kilo-watt
on full load, inc udrna/ auxr laries, under test conditions with an
output of 600 atfs.  Turbine engineering In its early
days was ampered considerably bg reason Ofdlf cuItres due t0
the |ne -hlade cl garances tfut nowadays these mecriaranoes gre
erndermrnate without ossofe IcIency, andrtwr be possibl

shortly to get own to 12 Ib. of steam pér kilo-watt. C%course
at sea‘theré Is always a good load factorand there you have the
ideal condition fora turbine. In a medium-sized ower statron
the steam turbine works under 30 to 40 er cen oa actor
although in a very large power station it may be.as high as 80 per
cent, But one canhnot compare these rTsu ts with a shrp at sea
where it is practically. working at full speed all day. With
regard to electric driving, | have had some experignce wrth



34  ADJOURNED DISCUSSION ON THE GENERATION

induction motars in shipyards, and I have seen them working
day after day for years, and they have required B_ractlc_ally no
attention whatever ~ No doubt as far as reliability is Con-
cerned the induction motor. is the very best. |t the author is
satisfied that his system will Iglve him“the required speeds and
that the speed requlation is fine enough, he cannot do hetter
than retain the induction motor.

Mr. Timpson : Could Mr. Durtnall say what would be
the result In case of the propeller racing, would it be better
governed than under the ordinary  conditions ? The last
peaker remarked upon the load being constant in marine
conditions, but of course it depends upon the load of the ship.
Would the governing be better In a heavy sea ?

Mr. Durtpatt It would be very much better and easier,
for the simple reason that the inertia necessary to operate the
steam-valve governor by increased speed in my methods
comes into operation immediately before the proPeIIer leaves
the water; the power ?ets less, 'the current " gets less, and
steam 13 gradual%; cut off bX electro-magnetic means before
the propéller leaves the water.

Chairman_: It is very kind of our electrical friends to
(t]lve us their views, and it is a pity we have not given
hem much. to take away, as they have given us some-
thing .to think about. A" question” was raised as to the
variation of épeeds and loads.. | would like to see how the
enerator and' the motor 1S going to act in a ship coming u

hannel during the month upon which we have just entéred,
Mr_Redman mentioned an average number of révolutions, 60
to 70 per minute, but perhaps it would be better to state about
what would be the average for Jhe different SRerS' Takmg
full speed at 60 It | gene atl]to rop to 40 for half speed, an
quar der sgeed would Be perhaps 20 revolutions, and dead s|ow
woyld mean a droB to about 10 %r 8. PerhaP,s the electrlcFI
engineer may be able to say whether the electric motor would
be prepared”to go at those speeds, or whether some auxiliary
Erlme-mover would be required to ﬂlve variations down, t0
uch low speeds. 'With regard to the reu{procatmg en%me
|h has given, gnd IS gflv_lng,go_od service, but” there isno doubt
that a great deal of Triction In that engine has been taken
away by substituting the turbine rotary” motion, and | have
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not the least doubt that, taking space for space, Mr. Broad-
bent is quite correct in descrrbrn%| the savrnP that might be
effected |n that res ect. It would bring us fow downn the
%an | should think it would be possible for the generators

e worked at one art of the shrP and the motor$ could be
worke aft on the tan em_system for one, two, or three sets
of propellers or lines of shaftrng But, as | remarked, we must
hesitate and consider carefully before we rushinto a chanPe No
doubt electrical transmissign is economical, or at least it
has proved itself so for line_shafting. No doubt the line
shaftrng in-a ship from the prime-maover could be reduced for
the propeller.  Mr. Robertson raised the question of utilizing
the space above the generators. With efficient ventilatiof
| do not see why this tould not be done, and the motors aft
of the r%;enerator could be so placed that there would be no
question of disturbing the construction of the ship, either to
replace them at anytime or for the urpose of overhaulrng
But there is another danger. rys ago we had a series
burnt out In the Works. I drd not hea the full details of the
mish a but a arg[e crowd gathered and volumes of smoke
poure out, and | think If that had happened on a passenger
ship the boats would have been rea %/ or going over the side.
We ma?/ have a urst}steam |tp bu there |saburst and 1t 1S
all ove ave a breakdown, but the recrprocatrno
engine has brought out the marine engineer to be the best tha
Britain can produce in effectrn a repair. No doubt that
could be done wrthelectrrca mac |nery also, . but the conse-
uences of brea lowns are enera ly more serious. No_doubt
the electrical engineer wr e able’ to give us the particulars
asked for, and not only tfrve us the mformatron on paper,
but also give us the actual results they have had in practice,
and let us know how far they are Brepared to %uarantee the
s stem. In these days we must haVe a guarantee—it |s hard
PUt such a pressure or penalty upon a system, but the rule

0-day is that there must be a guaranteé.

Mr. Jas Adamson (Hon. Secretary): | think before Mr,
Durtnall replies to wind up the discussion to- nrght we ouﬁht
to consider whether |t would not be advrsable t0 have another
evening to discuss the points Iput forward and have them
thoroughly dealt with. The eat |mprovements that have
been made in the marine engrne during the last twenty-five
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Kears have brought it up to a high state of efficiency, and we
now that for marine work the turbine has not yet proved
s economical; but from the recentl¥ mtroduced oombrnatron
of reciprocating engine and turbine it is hoped more efficiency
will be obtained than with the turbine alone. A question was
raised regardrng the reversing of the marine en ine, and when
It Is remembere that theremag be asman¥ fty 10 SIXty re-
versals intwo and a half minutés coming Into or leaving port, It
will be seen what strains and stresses the marine engine, and
the marine engrneer have to be constituted to withstand_in
order to carry on the work in the engine-room. The
Rattler has been referred to to-night. | had the Pleasure
of being on board to see the machinery after the trials about
a year ago. | know they have made considerable improve-
ménts since then, and that it has done good work this season
under the Marquis of Graham In connexion with the Naval
Volunteers. The marine engineer knows what IS going on in
relation to the development of the internal-combustion”engine
and has been studying it for some trme past, and_questions
are_in preparation to e answered by eng |neers going up for
their certificates, showing that the arrne engineer s urte
alive to what 15 before hrm in the future. ~ In Tis presidential
address Mr, Denny referred, not only to Mr. Durtnall’s, but
also to a similar system which had’ been fuIIy consrdered
and the conclusron come to was that the cost w?
hrbrtrve and that is one of the considerations be ore
to-night. Then we have to consider what the poundage of
coal “is per horse- power transmrtted to the propeller,
and remember that the SP% at which the propeller s
drrven must be the most sultable_for thepropeller before that
e ficienc can be obtained. Mr. Durtnall’s system is intended
ette Ighest possible results out of the tarbine machrner¥
transmrtthat ower to the éaro?e ler shaft s0 that the shaft
n‘i/ aso go at |s mr%srt] et e Sseeee aTt htr“cr rneg I%srg
g er}/ to %e driven for effrcre%cy |Oand ven then theypro-
e er does notn%;et Its proper efficjency; that is to saY the
resent arrange ent is a compromjse {0 mrnrmrse the 1osses,
r, Durtna mtends to %et the highest tfossrble efrcrﬁnc?/ out
of the turbine and aso qut of the propeller runnrn after
perhaps at 100 revolutions per minute.  Our difficulty just
now, | apprehend, is to get data, so that we mrght consrder
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such along with what we know from our experience of marine
engines, and we look to our electric friendsto supply uswith
that data to enable us to form an idea as to whether the new
system 1s going to be as efficient as the reciprocating engines.

ur most™ recent types of reciprocating enging are ?rvrng
exceedingly good results, and it will take a ﬁood deal of con-
vincing to sifow us that we_can jmprove upon it, but we come
with open minds and are quite willing to receive any suggestions
which will enable us to form a judgment on the whole Subject.
In view of that | think it would be well if we had another nlghts
discussion.  Considering the amount of Information we have
had to-night we shall be better grepared to dlscuss the matter
and comé to some determination on the subject.

Mr. Dyrtnart ;| think it is a very good idea of Mr. Adam-
son’s to have another evening’s discussion. | must say | was
In hopes of getting some confirmation of the data in my paper,
not on the €lectrical side, but in connexion with the werghts
of hoilers, cylindrical boilers, and werghts of. other materials
that do not strictly concern the electrical engrneer The onl
mformatron | have has been gleaned from |terature bu
shoulﬂ ave hked f0 have had the frlgures ?onflrme and {0
see |f t eey are wrt in % e limits o ctrca experience.  As
to the el ctrrca side of the question | will say that every

|t |s perfectl % true, and I have confirmation from some of
the larg est irms, not only in this country, but abroad. | may
tell you that the weights of the motors | give have been cori-
firmed by one of the largest firms in this country within the
last few “weeks, and that IS a_firm who can make such large
motors tﬂ my desrg The frgures they say, are wel| within
the mar instance | ma sa}y Ive the weight for
a 10,000 horse-power motor, 20 Ib. dead weight per horse power
developed : they quote 18 odd Ib., but as to whether that
will bea limit | Cannot at present say. | should |kever¥much
In our next discussion, If a few more of our members would
be present. | have endeavoured to et a few of our electrical
friends here to- nraht and | should ke to have the views. of
the suEerrntﬁnden engrneersofthelia esteamshl companies.

ure there are very many o ose w 0 dre_members
vvhose views would have been ‘very ﬁ Mr. Farenden,
In his remarks as to the saving in coa throws a doubt on the
point as to whether it is possible to make a saving of 41 per
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cent, in steam. | think | make it urte cIear |n the aper.
The ‘steam consumption per kilo- Watt take as 16 1b. Taking
mators transmitting the power to the stern, whrch |s ractically
onI a few feet, the loss is well covered by ‘allowing 1per cent:;
taking motors of the size | mention, 1,000 brake-horse-
owerat Orevolutions per minute; and taking the mechanical
frcrenc of these motors at 93 per cent., it will be found to
work out exact){ as | say, about 13 Ib. of steam per shaft-
horse nower 13 b. of steam IS what we get by driving electric-
The confirmation | have had from one of odr largest
marme turbine builders has been as follows. —He quoted “for
a 4,500 indicated horse-power, or rather * estimated mdrcated
horse-power ” turbine, ‘17 Ib. of steam. With a mechanical
effrcrency of 84 per cent.. that works out af apProxrmater
steam er brake-horse-power or shaft-horse-power—
th at IS, m com arrson to the reciprocating enqme Published
at the end of the paper will be found the Tesults of a test he-
tween the turbme shr the Governor Cobb and the Nantucketwrth
reciprocating engines. In the reciprocating engine the steam
con umptio ger indicated horsep wer per hour was 19-41 Ib.,
that Is With, 25 in. vacuum—of course that Is a reduction_as
compared with the turhine, which was at 27 in. vacuum. The
steam consumption per brake-horse-power or shaft-horse-power,
including auxrlrarres on, the turbine ship, which has a shaft-
horse-power of 4,100 with an average number of revolutions
of 447 was 22 87| In my paper | %ave the figure at 22 Ib.,
which | %onsrdered to be a farr estimate of what should be the
case In the shi 0 shart-horse-power, so that you see
my estimate Was on the rroht side. 1 do not think there Is
arly doubt that, approximately, there would be asavmg of 41
Per cent., but certainly it would he from 35 to 40 per cént, on
hat particular size of vessel. Takm% the case of a ar%e]r shrg
such a Mr WrIIrs referred to, say o}srtama It ust e
remem ered that ath%u gh the)(] get as g
shaft-h orse ower In the™4,000 nhorse-power boat |t %
rovedt a t e averag{e steam consum tron Is, 14-46
lud m% auxifiary p Lusitania.  Of coursg that
|?] Ehe fact that the effrcrenca/ of the h| hest power Is more
than the lower when it IS on¥] horse-power per propeller
S| aft m place of 16,000. | have been able to get confirma-
tion from a large firm of steam-turbine makers who quoted
me the quaranfeed figures—* guaranteed,” please observe—
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of 11 Ib. of steam per kilo- Watt that is with 100° superheat

and 28.in. vacuum. - Taking 11 Ib. of steam er krIo -watt hour
and using large motors such as ar 3oropose for ships of that
escrertron with an efficiency o per cent., you ?et

as a I(}orsstee r(I)]wer of 160 to 170 revolutrons per minute Yor
_Mr. Hotuis - Is that 11 Ib. per brake-horse-power or per
kilo-watt ? Mr. Durtnattr : Per kilo-watt. "Mr. Houtis :

At what speed ?

Mr. Durtnart ; At 750 revqutrons Rer minute, with suger-
heated steam. MT. Horris : What is the make of turbine

Mr. Durtnatt : It is the horizontal Curtis-Rateau. It is
not the Curtis-Rateau Company who quoted me, but the figures
| mentioned in connexion with the tests on the Contjnent
were from the working, of Curtis-Rateau machines. | have
faith in it; | think “it_is a step in the right direction.
The steam consumption is 11 Ib. of steam per Kilo-watt hour
for 12,000 kilo-watt sizes, These are the figures.they give, and
I have no doubt it is ferfectly true, as their turbines have been
Prove during the last three or ourﬁ/ears They told me on
he Continent’that for marine work they can get a steam con-
sumption of _13 to 14 Ib. per shaft-horse-power, running the
tHrbrnes at 700 revolutions Per minyte; the consequence Is

that the %rogulsrve efficiency Instead of berng ? to 60 per cent
gamst the speed | have grven here 15 moré like 35 to 40
mean the efficiency of propulsion from the own rs
alrnt of view—that Is what 1 have endeavoured to make, clear,

at it is to cost him to take cargo or passengers certain dis-
tances. If you haveahr h-speed turbme running at its hi hest
efficiency, and have a sow eed ropel er at the same
the cost’ per ton of Isplacement per mre IS cheaper, In other
words the propulsive effrcrency IS much greater. As our
Presrflent sald, at IEresent they srmg tbke a turbine and
o S O
umpti | | ici
and i(%ross the?mes and atpthrP oint where t! ?mes o? effrcr%nctr
cross, that Is the best mean, so they settle it att at speed
know it is a compromise that works mechanrcamy ry well,
but certainly not economrcalX hat IS wa/ e engrneers
have considered the question of driving the propellérs by
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glectric motors It“|s because they know where the turbine
falls. They We dont want turbines to drive our
shi sbecause thely use such a lot of steam.” | remember
approaching a large companytornterest them in this matter,
and the_first thing_the_engirieer said was, © We do not run our
hoats like the Lusitania, at 25 knots; we run down to 15 or
10to 12 knots: what are we %orng to do If we use the steam
turbine only 77 He did not reckon that large economjes
can be effecged by using it. I can get the low vessel speed with
the same efficienicy as the top vessel speed, because ){ou can
shut down the plant and run with one generating plant in-
stead of two or three, and so save steam, whrch means effrcrency
thrnk that explanation with regard'to the saving In steam
uite clear. "Mr. Timpson compared the proposed system
wrt the small plants used in land work Of course If such a
power I requrred for marine work, %est power units
would be more efficient, as com ared wrth the small private
generatrng plant where the steam turbo-generator and motor
0f smal fnowers areused To give anrnstance this rotor | have
here 1s from a London motor “omnibus, where the power trans-
mission efficiency 1s about 70 per cent, ona 40 horse-power set.
When the horsg- power goes up to thousands the efficiency goes
up, and thewergM per horse ower oes down and the cost also
|n proportion. "Mr. Redman asked whether a 5,000 horse-power
motorwrth a 15-ft. propeller could pe run at 60 to 70 revolltions
per minute.  Of course there are Irmrts to this method but¥ou
can reduce the sp FEd considerah g with an electric mofor
There are é)lenty of inductjon motors made on this principle
for recipro trng pumps, with cranks coupled one at each end
of the_ motor and the motors revolving at 80 to 90 revolutions
Fermrnute thewerghts bern% increased, so that instead of 35 Ib.
Z . ight per horse-power for the lower
d’ 1 |s ossrble to do It- but whether it is advisable Is
ﬂnother uestron | think forarecrprocatrn engine qf 5,000
orge elr;\éverettgt rs reelct Wolutldrslmtlrtr ttehe gnSImS tt)wrurrr]: |twouId
that utIdo nott mkrtrsadvrgabletg t?ort | think t[he est
way would be to use, on cargo, ships running at 10, 12 or
15 knrl,)ts ni C%h s(oeed turbines wrth low-speed motors on the
ro eller course, as one gent eman remarked, there Is
egreat yariation I the ship3: it would be impossible to
spéak definitely on one point” because every ship” will have
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to be des;gned to meet various conditions. Mr. Broadbent
has very tinely contributed to the discussion and, coming from
Mr. Broadbent, | must ask you to think over what he has said.
He is a gentleman of recognized ablllt%_on_the subject of elec-
trical power transmission, ‘and I think his views must be taken
with confidence. He spoke on the subject of high speeds, and
mentioned, by the way, the impression that some people have
with regard to the application” of this system to the recipro-
cating nﬂme._ That' Is perfectly true, “1 may tell you that
on the following Thursday. after reading my paper 1 was in
Berlin—I went there on business—and saw a certain paper there,
and to my surprise | saw it stated by the en%meermg edifor
that the "proposed system of electrical power tranSmission
was for the marine engine, Of course it is absurd to think of
applgmg electrical transmission to a_marine engine at, say, 80
to 90 révolutions per minute. Mr. Broadhent Teferred t0 the
figures, 14-46, given for the Lusitania. ~Of course that is the
steam consumg lon at 25-4 knots mcludm% auxiliaries. -~ Some
people say that the auxiliaries should not be Included, but |
do nog se¢ wh thed/ should not, as that is included in the actual
cost af working.  Of course if they mean all the many hundreds
of things doné electrically that must be deducted—I do not
want t0 appear in any way unfair in order to impress the fact
mat a éavmg caln ?f e&feﬁte%l. Thg sﬁe}am t‘,onlsumptlofnt th{

e condensjng plant feed-heater, and other auxiliaries of tha
class, should_,q |%on3|der, be mcIudaed, and | shoulc?llke to have
heard what Is the percentage found in ships, that Is, seParatm
the ordinary necessary auxiliary plant from the actual feedin
and condensing plant for the main power generator.

The Hon. Secretary @ It depends entirely on the class
of steamer.

_ Mr.Durtnar ; It would haye been a great help in consider-
ing this question, but | have given my flgures on the electrical
side, at any rate. Mr. Deane referred” to the efficiency of
the roP,eIIers. | notice that the curve showing the results
of the trials of the Lusitania shows 43 per_cent,” at 25 knots
and rises to 53 per cent, at 20 knots, Reference was also
made to the internal-combustion engine. | agrfe that it
IS necessary to consider what will be”the prohable cost for
Internal-combustion engines. | know of one ship where they
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use hydraulic gear for reversing, but I do pot see how the
will_eVer be able to satisfactorily reverse the propeller wit
an internal-combustion en?lne In that,wa%/. With the weight
of the ship and the propeller turning in the ahead direction, if
you_put down gear fo reverse there'will be avery great torque
against the torque of the engine. It certainly wants braking
down, and | should like to know whether théy wait until the
vessel stops or almost stops before reversing the propeller.
If they do not reverse they must let it slip, and if they let it
_S|IP they won't get the power. In mg application ‘of the
Internal-combustion engine we do brake "the propeller. |
maintain that it is possible that if you hold the propeller still
while the sh;P IS under weigh, the ‘efficiency of retardation Is
higher than it you actually reversed it down to a certain point.
B}/ holding the propeller “still there must be more retarding
effect. MP. Robertson asked a question as to the probable
cost. | have been going into that question as it is a very
Important one, because if the scheme is not commercially sound
It 15 of |ittle value. The cost of a4,000 to 5,000 horsé-power
plant, including turbo-generators, motors and ,controllln?
gear, would be”somewhére about £4 10s. per kilo-watt.
Should_ like to have particulars of how that compares with
a turbine ship of the same power. Time is Pettln on, and
shall not be able to-njght to go into the further questions
raised, but | have the flqures here and will give a further reply
at the next meeting. 1 was hoping to have touched ueon
the point mentioned by Mr. Austin. "I have a method of alter-
Ing the periodicity of the generators, and | can get any inter-
megllate speed that can”be obtained in continuous-current
motors.

Mr. Austin : By altering the number of poles ?

Mr. Durtnatt : No, | work inon an electrical arrange-
ment similar to an epicyclic gear. | can slip the field of the
generator and vary the speed to any degree whatsoever.

Mr, Timp roposed, and Mr. Robertson Seconded that
the dlscurgsﬁf)ﬁnbf acﬁourned, and the motion was carried.

Chairman & Mr, Adams(?n informs me that there is a ?ate
open on the second Mon ay In January and Mr. Durtnall Is
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quite prepared to attend that night. It will take place in
our premises at Stratford.

A vote of thanks was accorded to Mr. Durtnat1 on the pro-
Posal of Mr, Timpson, seconded by Mr. J. E. Eimstie, and
he proceedings terminated.



President: sames Denny, Esq.

Adjourned discussion on the Lecture entitled
The Corrosion and Decay of Metals,

GIVEN BY

Me. J. T. Milton (Member of Council),
Chairman . MR. JOHN CLARK (MEMBER OF COUNCIL),
On Monday, October 24.

Chairman : As you are all aware, the rpurpose for whrch
we are met to- nrght IS todrscuss the question which Mr. Milton
treated of when ever kind ;gave us the Iecture on The
Corrosron and Decay of Metals No doubt many 0 f
have had an opﬂortunrty of reading the lecture over care u 2/
and angthrng which you' wish further explained, any difficul
ou may have met with, | am sure Mr. Milton will be gad
0 Clear up

Mr. Mrlton Before the discussion hegins, | may say it
was thoug t that veryrp pbabiy some of thé entlemen resent
to-night did not hear the lecture when It was given some weeks
aﬁ have already received the Transactrons grvrng

thie ecture in full, but seem |s behevrng and 1s a goot
deal better than readrng | th ou%t and the Colncll
thought, it would be uSeful if 1 repeated the experiments
show'in the |anuence avanrc action has on, corrosion.

Mr. Milton repeated the ex er ments des ribed in Iecture

f there is any point that | scure |n t e paper or any
questron that any one may wrsh to ask, | shall be pleased to
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geal with them, but otherwise I hope we shall have a good
Iscussion.

Mr. P. S. Doherty (Member) : I have here pieces of two
?ds from an orihnary vertical.duplex ballast pump, which
of course you all know something about. These rods were
sent in a pump to me some time a 0 for reparrs and in_my
absence the rod was sent down fo the ar for report. The
report came back that at some time or ot er part of the rods
had been turned down and new metal burnt on. It seemed
to me pretty obvious at the time what was the matter with
them, and sincg Mr. Milton has gjven us this lecture 1t is still
more plain. The decay has, taken pace between the top
of the bucket and the undersrde of thetg and, and there were
signs of copper deposit on the rod itself. | had the rod cut
up, and, as you will see, at the centre of the rod where the
decay is worst the metal s about |-inch diameter, the rest
of the 1Jinch is absolutely rotten, and the nearer the gland
the sounder It remains. In the centre of the rod the metal
IS absolutely sound. | took the trouble to keep some of the
flakes so that you can see the erfect]l mination of the decay,
and also the very porous staté to which the metal is reduced.
and |f ofu look carefuII |t WI|| be found to he a very perfeft
sample”of decay due to eectro %/tIC action. That IS ‘the on}/
feasrble reason I can see for i ¥ will see it is stifl
sweating aft er being out of use for abou three months, ~ With
the consent of the Tirm to which | belong, | pro?ose to leave
some of these pieces in the museum of ‘the Institute.

Chairman : Perhaps some of the members might be inter-
S%tsee% té)f know the dFe)scr?ptron of the metal thegrod IS com-

Mr. Doherty : It is something between a Muntz metal
and manganes¢ bronze. | have not had It analysed yet.

Chairman : Can you say what it is commercially known as ?

Mr. Doherty : | cannot. It is a strange metal to me
aItogether

W. Lawrie gCharrman of Councrl% Mr. Milton’s
Iecture Is. full of valuable information, and }/ a_combination
of scientific knowledge, with practical illustrations he has
Invested his subject With greatly increased interest in my
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case, and | have no doubt that most marine en?meers will
be of the same opinion. In_Iookmg over the page It appears
to me like a fully equipped ironclad, and that you are putting
an air Pun into my hand and asking me to put a hole in it
It would be as hard to do the one a3 the other, but as | say
the paper is full of valuable imformation and puts the subject
of rustm% In quite a different light. Referring to the question
of a rusty plate corroding more quickly than a clean one,
the subject, as Mr. Milton says, Is rather obscure, but he
gives three' reasons which may account for It. The first
IS the storing.up of extra oxygen under certain conditions,
and the releasing of it under the reverse conditions. Further
on Mr, Milton says that it might he due to the oxide itself
not being absolutely coherent and giving access to the 0x¥gen
In that w%ly, or possibly it may be due to electrical action.
| have had one or two"cases under mﬁ/ notice in which the
first does not apply; that Is to say, | have seen cases where
the rusting was so” active between” two plates that it bulged
the plates’ out and put a considerable” strain on the rivet
heads—in fact, if we had not removed the outer plate and
re-riveted it up, | believe it would have forced the plates off
the rivets altogether, Of course there were favourable con-
ditions towards rusting. Several of the plates were on the
bulwarks and were washed down every morning, and the
hot sun during the day made the plates very hot In one
or two other Cases the same thing occurred 1n other ways.
The sun had not the same effect, but still the corrosion wént
on r{ust as quickly, and we had_ to remove the plates, A ques-
tion occurred to me In connexion with the matter Mr. Milton
refers to after explaining the action of the corrosion, about
the zing pl?tes in b0|Ier%. I h%ve not had much experience
with this class of work lately, byt | have seen |t sometimes
effective and sometimes not. ” 1 should like to ask Mr. Milton
If the method %enerally adopted of connecting .with studs,
having studs put on and the[plates screwed ur? tlghtl onthe
studs, remains very long etfective, or if a coat] qg ts between
the studs and the zinc_plates so'that the effect of the latter
IS lost. One would think, from the paper, that they should
be mechanically connected.  Of course they are at first, but
whether the}/_ remain so is another question. With regard
to the question of galvanizing, in reading a paper in "The
Steamship last month | saw Teference to"a new system of
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%alvanrzrng whereby the plate was heated to a very slight
eat and coated with zinc dust. It Is said to benefit the plate
and Is, expected to be more effective than the old process.
Mr. Mrlton of course, has not dealtwrth the subject of paint;
as he said, it |s t00 comg ex. That, | thinkis a subject
which foIIows on from the one we are considering, and perhiaps
we shall have the pleasure_of hearing something more on this
sub{ect at a later date. The tanks under the Doilers, as Mr
lton said, get more attention to-day than in former years,
had some Work, not long ago, In connexion with a vessel
hrch was tanked everYwhere except under the boilers, and the
borIers were fairly well off the floors, so that everything looked
n first-class condjtion. But there was this defect. The
vesseI had been ashore, and the damage occurred where the
vessel was tanked. Had the same occlirred unger the. boiler
P]ace the vessel would have been on the rogks, but as it was,
the damage only came in about 6 feet of the boiler space
so they were able to deal with it. Doing away with the tanks
would"be a very %ood thing for the ship’s bottom, but under
circumstances such. as this the tanks L}nrove very useful.
course |t may be said we have not to put the shrp on the rocks.

Rtjck-Keene (IMember) | think we are all very
much |ndebted to Mr. Milton for his most interesting lecture,
and more especially because he has so clearly shown us the
chief causes of corrosion. _For 1t is a well-known fact in
medical or engineering science that, |f the cause of the
disease is known, it is much easier to find a remedy for the
same. Mr Milton has told us that corrosion in metals Is
cause X a corrosive substance. coming in_contact with the
metal, and that this corrosion is further intensified py the
action of electric currents Ieavrng} the metaI and enterrngnthe
corroding medium. Now as to the remedy, I do not
there 1s ‘any means of Preventrng the elec rrc currents from
passing through the metals, and tonseq uentg/ the onl ot er
remedy 15 to prevent the, corrosive substancé from attack mg
the metals.. As regards iron and steel, Mr. Milton has sai
that the p rrnchaI preservatrves used on board ship are paint,
cement or _other " protective substances, a(n? gavanrzrng
Now galvanrzrng IS chrefly only used for deck fittings t
Is used for the greater part of the structure of the ship,
It 15 about the only preservative which, in my oprnr n, we
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can use for the outside and inside plating, frames, etc. For
tank tops in holds a coatrng of Stockholm tar sprinkled with
sand seems to give the best results. The tank under the
boilers is the par of the structure of a vessel where the dreat?st
corrosion r[;enera y takes Pace and it IS a great question for
engineers 1o consider wha are the best means for ‘preventing
corrosion at_this part. We can to a large extent eliminate
the heat, which is one of the necessary conditions for corrosion,
by covering the underside of the boilers with a non-conductive
miaterial, and coverlng the tank top below the hoilers with
cement_or a bitumastic solution. = For the inside of this
tank—if used as a dry tank—it wouId be a great advantage
It the suction pipes could be Blace in suc posrtrons that
the tank could e um ed . abso ute%/ rg morsture
caused by some water ayrng in the bottom fthe tank erng
thus prevented from colleCting ; the dryness of the tan
could "also be improved by suitable air prpes or ventilating
%hafts When this tank has io be used. for carrxrng water
last, or freshwater for sup ementary feed for the “hoilers
many methods have been tried for greventrng corrosion of
the “floors, etc.; some engineers use paint, Some cement
others.a bitumastic solution, put the best | have seen used
IS @ mixture of whrte lead and taIIow n equal parts applred
hot to the clean Patrn ep ting must urte cean
free from scae of paint, be or the so lution |s R
it will not ad erenp operly. It can he applied to the foors
and girders and u de srde of the tank top plating, and has
glven excellent results in several cases that | know of. It
re uires to be renewed evert/erg hteen months or two years
as it preserves the P gDagarnst corrosron | do not
thrnk the cost of renewal will ‘oe consid ere y an one as
excessive. —Corrosion 1s also cause In the bunkers to a reat
extent by the morsture f1 e coal c%mbrned Wbt the
due to t eproxrmrt oll er% 1S canti est ayol e
% coatrn ¢ Duy I%(eJrst ngam |tumast|c sodutron of Bome
les of decayed copper,
and other metgls which ?tave een hande roun@pﬁo ni ﬁt
| am unable to suggest a remedy, but 1 hope, Mr. Milton Will
be able to suggest something tq us, more especially with regard
to the corrosion and decay of condenser tubes.

Mr. J. P. Haikett (Member): | had not the pleasure of
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hearing Mr. Milton give his lecture and have not yet read it.
The stibject Is a very important one, and how “corrosion I
to be_prévented entirely one cannot tell. . With regard to_this
question of decay of metals, I have received from Mr. Milton
himself—1 think” he will remember the case—a centre stay of
a condenser which was all eaten away, the outside was" all
rotten except. a little bjt in the middle. | remember once
we were cleaning a set of tubes in_a condenser, and one which
fell ‘accidentally”broke in two. That was the state of all in
the box, you could take any tube and break it like pipeclay.
When we sent the tubes to”the makers to get a return upon
their value | thou% t it best to tell them the state the tubes
were In; | thought the practical nature of the metal was
gone, but they Wrote back to say they would take the tubes
in the ordinary way. It showed that these old tubes had
value in them the sarme as If they had not been in that condltlon

Mr. F. M Tlmpson (Member) : The lecture covers the
subject very completely, and the practical outcome is the
uestlon of reservatlon and, it 1s or us to find qut means
preventing eca Mr. Ruck-Keene mentloned tar
and cement or use in preservmg steel-work : | th|nk this
was mentioned when Mr t s paper was read: some
members were in favour of mlnera 0|I In some steamer
salling out of Glasgow they use notn mg but black 0|I coate
between the woodwork fa ShIE frames, and there is
ractically no coErosan t elron or hot and cold surfaces
a|nt mixed wit hite as a ver%/ firm gri on the metal
Prevents the ¢ |p mgfo boiler shells ustal with ordinary
ams when th e paint, of course, is taken off along with the
f} Wlth re erence to tanks there are some Ships which
ake a few gallons of oil Into the ballast tanks with a view to
Prevent C rrosmn | believe this i1s a Dufch idea, and it
s claimed to have a very preservative effect. The oil s
merely put into the tank dnd coats the iron-work as it rises
and falls.  As regards surfaces exposed to heat and cold |
think mineral oil§ have a better effect than ve?etable and
give better results, as they seem to adhere better fo the metal,
and thus have a more preservative effect.

_ Mr. J, Lees (Companion) : There are two ways of approach-
ing a discussion on'Mr. Milton’s paper: one, of course, Is by
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way of practical experience, and the other the scientific method
combined with practical experjence. 1 should like to ask
a questlon In regard to the action going on In the corrosion
of these metals” A certain amount Of polarization takes
place in a short time; that is to_say, If there Is a couple in a
corrosive fluid, after’ a short timé the corrosion will cease
owing to the deposition of nascent hydrogen on_ the copper
Rlate and accordlng to that theory “such conditions could

dy be an_exp anatlon of the oorr05|on that goes on on
oar sh IP it wou be so very comp licated that it would
be, hard to arrive at a conclusion. | am more inclined to
think that most. of the corrosion i due to local action, or
due to inequalities in one metal which set up local currents
with aII their attendant troubles I once made a small experi-
ment by |mmersm% a thin strip of Swedish iron in distilled
wager. "1 bought he dlsttlled water from a chemist, and
quite possibl a little free oxygen was allowed to get into the
water, but the result was that after immersing it for some
little time a thin black film formed on the iron.” Would that
be a lower oxide of the iron ? Of course I cannot say how
the oxide was formed, but on takmg the iron out arter it
had been in the water for three days, | saw this thin film.
The vessel was closed.

Mr. Milton : Was it possible for free carbonic acid to be
present ?

Mr. Lees : No, | do not think it was.
Mr. Milton : If it were that would cause a black oxide.

Mr. Lees : Of course that is the chief feature in the forma-
tion of ferric oxide. Another question | would like to ask
IS In relation to the passivit of iron. | understand that
If a piece of bright |ron Is put into concentrated solutions of
nitric acid no corrosive action occyrs. | do not know whether
this test has been made in conJunctlon with an eectrlcal
couple, but I believe that the iron WI remam rlﬂ]t In.a
concentrated solution of nitric acid, alth ough e acid
|s diluted the soltﬁ P<W|“ attack tt\e Iron. It |sda feurlous
phenomenon. with Mr.” Milton that the'difference
In temperature between the tops of the tanks and the bottom
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of the boilers is a%reat means of corrosion. You have there
the corrosive fluid and all the necessary conditions which
give rise to corrosion.

Mr. Robt, Balfour (Member) ; The mterestln sub{ect
before us affords me an opportumt bring to the natice
of the members more artrcular 3/ the unlors a remarkab]e
phenomenon which Is to e founid In connexron with main
shafting on board shrps It asgreatly Interested myself and
other surveyors for some years back; that is whenany part
of the shafting is taken adrift, saY to admit of the drawing in
board of the propeller shaft it will in nearly all cases be fotind
that where the shafting is parted, say about two or three
inches, there IS an attraction between the shafts, in some cases
more mtense than n others suffrcrent to hold’ |n suspensron
between th ecoug mgs a bar of iron or steel weigh mtgn anything
up to two pounds from my own 0 servatron IS ttrac
tron IS more pronounced In cases where the propeller shafts are
fitted with two separate brass liners, as is also the corrosion
between the liners.

In “one ship where this phenomenon was very evident the
grooeller shaft had to be renewed within twelve months throu%
cute corrosron fortunately the ractrce of the Company 1o
which the vessel belon ed IS't0 h ave he shafts examined every
ear, otherwise the co sequence might have been In this case
ery Isastrous.

As to the cause of this remarkable phenomenon I am of
o |n|on that It Is m% netism_produced ¥ the torsrona and
en n stresses and mmerlng action of the propel ersettlng
the molecules of the metal in"motion, and the freed oxyge
attackrn% the shaft between the liners where these stresses are
local, but Mr. Milton will no doubt be able to solve the mystery
which s certainly astonishing.

Mr. Milton : Before Mr. Balfour goes further, would he
kindly say if he has found that thjs magnetic effect is only to
be found”in the case of shafts with two liners.

Mr. Balfour : It is more pronqunced in those cases. Where
the shafts are fitted with a continuous liner the aftraction is
found to be very slight.

Mr. Milton : There is magnetism in the other case.
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_ Mr. Balfour : There is to a slight extent, but the amount
is very slight compared with the double lined shaft. | was
very interésted in Mr. Lawrie’s remarks o the use of zing in
the boilers. With regard to that, Mr. Duncan, who, unfor-
tunately, 1s now on,odr obituary list, advocated screw tapping
the zin¢ and screwing it on toa stud which ensured metallic
connexion and this méthod gave excellent results.

Chairman : | might mention that the other day a gentle-
man came to me—apart from the sub{,ect of propeller shaft—
and said he was troubled with the continued breaking of shafts
In his mining machinery, and in the case he referred to there
were seven Qr eight cams fixed on the shaft. | suqgested a
remedY_ on the assumption, which I believe Mr. Baffour was
suggesting, that the trouble was due to the vibration. |
advised him to get the shafts, taken out and annealed, and when
they were put back again, if possible to get another bearing
Introduced hetween the two sup ortln_g ends and so avoid thg
extreme shaking or vibration. " That 1S in support of Mr. Bal-
four’s theory that there is a certain amount of bendm? oing
on, and In time the shaft breaks off sharlg). | do not Kknow
whether the question_has_arisen among any of you whether
there was_any variation in the comi),osnlon,of the metals be-
tween the forward and aft ends of the liner which would Rroduce
corrosion such as has been experienced in propeller shafts.

Mr. Balfour : | _thought it might be due grobably to the
difference In P_otentlal hetween the two metals, but since |
noticed the action of the Mudd sleeve I thought it could hardly
be due to that. The sleeve {/)revents the Corrosion and acts

as a preservative In that wa

Mr..Jas. C. Brand %M,ember) . | believe the remahks ytou
have r#JS',[ made, Mr. Chairman, apply to a stamper shaft for
gold-_ _mmg machinery, on which a number of cams are fitted
or lifting the heads, and from the experience | have had in
removing stampers for (Tmld-mmmfg, 1 have'come to the cop-
clusion that the action 1s due to fatigue in the metal and in
most cases, If the shaft is made interchangeable, it will be more
effectjve. In a belt-driven cam, If the two ends are made

exactly the same, it is only necessary to reverse the shaft, and
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in that case the direction of the thrust is reversed and the
disturbance of the molecular forms also is reversed.

Chairman : Do you find that the action of changing over
adds to the life of the shaft.

r, Brand : It gives ann%r life, although, of coyrse, not
thehfe of a rotatory shaft ouId say the Iéngth of life |sonIy
about two_or three ears in place of the fifteen or sixteen years
of the ordinary shaft.  With regard to Mr. Milton’s remarks on
the decay of cast iron, it is the most feasible explanation | have
seen put forward, and it |sasubject of great in terest to marme
rthneers because decay on IX sgems to o on in salt water.

ember on one occasion the bottom of the C|rculat|6gpump
e competely out—a piece of plating about 2 feet 6 inches
auare The mrculatlng water rose “from the pump to the
branch, then th rough an"aperture in the condenser plate. The
condenser stood aBout 6 inches from the tank tops, and we
noticed for a considerable period water issuing. The water
seemed fresh, and we thought there was a leak somewnere ;
the doors were taken off and a crack was noticed in the bottom’
of the circulating water Passage A temporary repair was made

by scraping the plates clean gnd putting cement onfth The
vessel then utﬁj1 fea and after runni gabout alf an hour a%
full speed the whole thing was carried away and the piece 0

lating 2} feet square dro ed into the bilges. . Both the dis-
I(?hargeg an}dlnjectcllon water L?shed back Into t ebllges and down
theas It, and the fires were nderwater Inth case, byput
tin t cement on the top 0 t(e%ate not only was thewelg

on the weakened plate increased, but the area of the discha e
lessened. The final repalrwaseffected by.cl amn[g IEartsa
fllllnq up with cement to a depth of 8|nc rusting to the
stahility of the tank to q atlgt fn re%ar to Mr.
Balfour’s remarks | sh uId ke to ask it the ship to which he
reters nad an electrical installation on board—it may have
been due to electrical action.

h_I\/Ir. Balfour : There was not electric light on board the
ship.

Mr. Brand : It makes the case all the more remarkable,
and 1 am pleased for the information.  In connexion with
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the boilers, 1 should like to ask Mr. Milton if he has any know-
ledge of the action of zinc paint In boilers.. 1t is my practice
to Coat boilers over all heatmg surfaces with the purest zinc
paint and kerosene, and after” six or elg{ht months’ work the
surfaces are as clean as when put on: there is no corrosive
action whatever,

A Member : Have you any preference for kerosene over
terebene or water.

Mr. Brand : Yes, kerosene is a metallic oil, and terebene is
a wood ofl, and acid Is present in it. For the same reason |
never make a joint on the boiler with any description of animal
of vegetable oil.

r. W. Lawrie : Regardmg progaeller shafts | think
peIIer shafts of every class pit ver had a case u der
my notice about ten months ago Where the shaft had no liner
at all; It ran in white metal bearings—there was a Cedarval
ubricating box and the shaft was supposed to run in oil.
That shaft, between the outer and mner bearings, was cor-
roded all over: |t pltted Ve Iy ,and the_condjtion of the
shaft between the two bearings w en examined looked like
a honeycomb, and it had to be condemned. The head of the
bush, which was of white meta was slm Yturned mtoback
ead or graphite. The shaft was of stee an the engineer
itted a wrought iron shaft in its place, and when '[hlf was
drawn out it"was found to be ¢ rro mg very cpnck}/

though the corrosion was not the same as the’ steel—i was
more” of an oblon g formation about mmnch wide_and 4J feet
t%r;g steeleéh)eed the Avrouglit-iron shaft will last quite as long as

. Ghairman : Had the white metal any composition of zinc
in 1t, the metal upon ww h the ahatyran P

Mr. Lawrie : The metal used_in the stern bush and the
next bush is what is known as Parsons’ No. 2

Mr. D. Htjlme ﬁl\/l mber of Counch) One of tge last speakers
brought to_ my mind an instance which occurred in my'experi-
ence In referénce to pitting in boilers and the placirny of the
zinc plates in contact, | have under my supervision some
Bahcock hoilers, and in the bottom of thé shell in the water
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space | found pitting taking place very badly. There were
several depressrons very small in somé cases, and In others
1] inches or 1] inches iri diameter. | came to the conclusion
that the best way to treat them wouId be t Cp them up,
d for this pur\R/se we made 1{ inch studs, screwed 1 inch
on the heads eanIed the hoIes r1ght through, screwed the
styds in, and put zrncRates ontop. There has been no pitting
oing on since, so_| think it proves that metaIIrc contact has
een .obtained, The zinc plates corrode ve ny P
Lawrie has referred to the ‘action on stee| and wrought-i |ron
shafts. We all know from years of experience, in the case of
evaporators, that the life of ‘an iron shell is very much greater
than that of a_steel shell. ' In one instance | know of “where
the owners Insisted upon the evaporators being made of steel,
before the boats left the river the shells broke down. Another
gentleman spoke of the action due to putting Swedish ron
|nto distilled water. ~We had an experience a I|ttIe while since
where a somewhat similar thing occurred We found that by
ﬁ,m” condensed water throligh a castrron Brpe the first
ater comrnrg th rou% was v%y much_discoloured. Now It
)6)u put rai water hrouo ¢ same thing does not occur,
ur chemist and myself finally came to the conclusion that
t |s was due to an a kaIr in the'water and not to an acid. Al
(]; it maty be infinitesjmal in amount, still it is there, and
to this we attributed the discoloration of the water.

Mr. Doherty : It has just occurred to me with regard to
condenser tubgs. corroding or decayrn that it has béen the
practice In certain work t But zinc plates In the covers. Re-
cently we have heen constructing condensers and pumps with
gun -metal shells or bodies, for which we hahve had stee strrg

dded or polted op to the(fovers and the result has been
excellent. I should like to ad quota of thanks to Mr, Mil-
ton, for his extremely mterestlngD lecture, to which | listened
with great pleasure at the Exhibition.

Mr. C. M. B. Dyer (Member) : With regard to the f|tt|n(%
of zinc pIates in boilers, | have noticed how frequent it is th
tezrnc lates are put intg noH] rpose and are srm ly wasted.
The reason is that, very often the Titting of the ziric plates is
delegated to aejunror and no mstructlons afforded him as to
the Tmportancé of having perfect metallic contact between



5 ADJOURNED DISCUSSION ON THE

the zinc and the hoiler. In many
cases | have noted the are hung on
s hooks to a stay, the, contacts
soon become more or less insulated,
and the zinc waste |5 solely due to
local action, es emally if 1t is only
cast- zmc rEropery désigned hangers
to wh |c 't zmc sabs Wwere securely
attached, and the zinc slabs com-
posed of the best rolled zinc. treated
with mercury to amalgamate it, would
In the end be effective 0f a great sav-
Ing, as It would prevent the wastin

due to Jocal action of the zinc itself

as per illustration,

Mr. Hulme : Mr. Milton Avill re-
member a paper %lven by Mr. Stro-
me er at the Ipstitution of Cvil

?meers in WhICh the question of
plt ng arose, and | remember very

ater a lot of dlscussmn an 0ld

IP uilder got up and said he did

know much ‘abgut the matter,
ut he knew very well that wherever
the number was painted on the plat-

g with pure white lead, that part

was always free from rust. Of course the commercial white
lead of to-day is not white lead.

A Member : We used to see that at the steel works where
the plates were made.

Mr. Milton : What Mr. Hulme sald IS quite correc& but he
is wrong when he says that %ood white lead was use esy
used th cheapest alnt or% urpose, and there it remaln

not hecause it'is g od paint, ecause it is put on very hot.

Mr. F. M. Timpson (Member) : With regard to the use of
zinc, for some year eIectro%;ens were used for glvmg perfect
metalllc contac with the ho Iers arete nof used so
much at th 5 resent time ? . T eeectr?gen bafl wears awa
rather rapi I)P but certainly it isvery efféctive when properl¥
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connected at different parts_of the boiler. In boilers I have
g?dcégrgo_(\)/\(]lth where it was fitted there were no signs of pitting
sion.

The Hon. Secretary : The first lesson we have to learn
from Mr. Milton’s paper has reference to rust. 1f we
It should be taken off, and | think that brings back the old
sa_>r|n that the more we chip and scale and paint
will the ironwork be preserved. With reference to Mr. Bal-
four’s remarks on magnetism produced between the couplings
one of the original members of this Institute somewhere about
eighteen or nineteen years ago had a theory that the propeller
shaft in revalving generated an electric current, and he had an
Idea that this current ought to be dispelled from the shaft, and
constructed an aﬁpara,tu,s in order to carry off the electrical
current through the ship’s side, We are alf more or less fami-
liar with the fact that there IS magnetism somewhere about
our shafts when they are disconnected. | have seenone or
two cases such as have been des rl_tied by Mr. Balfour. With
reference to the use of zinc In boilers, pitting and corrosion
Inside marine boilers are almost racflcall¥ unknown_ at the
?resent day, and I attribute that largely to the use of zinc and
0 the carg with which it is gut on. “There mﬁy be, as Mr.
Dyer says, cases of carelessness, but I think chief englneers
as a rulé are well gware that there must be metallic contact,
Electrogens were first us(?d about twenty-five years aqo,, bu(s
when they were introduced the results were not what wasclaime

—
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for them’by the patentee. | was asked to look over a set of
boilers in gglas?,ow about that time fltt?,d with eIectro%ens
and | foun e It

itting where | expected to find it, and whe
may always @e _ex;?ecteg to be oung, on the ?ower parts of the
furpaces and fire, boxes. L

On pomtln% this out, | was told that the pitting was there
before the eleCtrogens were fitted, but as I had bee Prevm.us!y
told there was none | came to the conclusion that the boilers
were not ﬁxammed before the eIectro%en%wer ut in. This
was not the only case m_vestlgated, as | had the opportunity
of watching the results in th& hailers of three new steamers
fitted.  The view which Bresented itself to me was that there
was not metallic contact between the electrogen and the boiler,
and to test this an electrogen was cut through the middle, and
as | expected, there was a Scale between the Zinc and the copper
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bar. Since, then electrogens have been reintroduced, and with
more care in the manufacture, From what | have more re-
cently seen in several bojlers fitted when new the results are
much better than formerly witnessed. In one case where the
electrogens were used twénty-five years ago the boilers were
very badIy rusted and looked as if they were painted with red
from top” to bottom. There were two similar cases wrth
similar esuIts where one boiler in each set was fitted. The
electrogens were, after six months’ rial, taken out, and studs
with zinc plates fitted as recommended by Mr. David Phill s—
one of the early members_of this_Institute— as set fort]
the Report of the Boiler Commission (a copy .of which is |n
the library) publrshe? some twent%/ eight to t ntg years ago.
There Is ©ne mode 0 rotectrngt ¢ 1ron which has’not_been
referred to to n| ht but was advocated at a previous discus-
sion, that is by dusfing cement on wetted fron Surfaces, in_pre-
t[)erenhce to mrxrng the cement in water and laying it on with a
rus
Reference has heen made to condenser tubes. | saw some
recently which had been in use for about twent;{ years, and the
bottom” rows were wasted at the ends only, also the ferrules.
In this case the circulating ump pass ﬁ? IS very |ntr|cate
he water tr.i]oes at rrght angles twrce en swirls through
the tubes; corrosion’ Is at that_ part where the water
swirls as it enters he tubes from the circulating pump ; the
wastage in thig case appears to be due to mechanjcal action,
assisted probably by an extra amount of ar. Some ears
ﬁo at oneo ourdrscussronsonshaftrn? it was advocated that
the propeller shaft, after being In use Tor three or four years,
S oold be taken out of servrce (or a time and %rven d rest,
whrethe ormer are ones ould be given a turh, | believe
f)h lan has eeé) a\ |n sgme mstances | saw some
i asta es |n o e Iate ue apparently to persistent
Iea rom observatr onsrg t, as a visitor.
ates wer d away at the an Ings nearly to the
rrvets It ma |nterest mem ers to know that thesé wasted
garts were built up by the comﬁaratrvey NEW Process méro
uced to. our notice bS{)Mr Ruck-Keene 1n his pa er read at
the Engrneerrng Exhibition Oympra in Septe 1907,
trr s of iron were melted by the heat of the acetylene
%as ame in the hands of an expert and the landing was gradu-
lly built up to the original ‘scantling.~ By requiest 1 Saw a
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piece of the new landing chered and the metal was quite tough

and ductile, it was not’brittle. | was very much inferested in
thrs case and in others | have seen similarly repaired by thrs
process to make up for wastage.

Mr. Brand : | should like to ask Mr. Milton if he has heard
of the water theory of corrosion. If I am not taking up too
much time. | should like to read an extract froma paper
on the subject : “If a textbook is consulted for an explana-
tion of the rusting of iron, it will be found that carbonic
acid has heretofore been generally held responsible for the
formation of rust. Iron is supposed to be attacked by carbonic
acid, with the formation of carbonate, which js then acted
on_ by water and the ox%/gen of the air to form the red hydro
oxidé known_as rust, the carbonic acid being again se free
to take up its destructive work. ~According to this theory,
In an atmosphere which did not, Jike that of the earth, contaip
about four one-hundredths of ‘1 per cent, of carbonic acid
the rustrng of iron would he an unknown Rhenomenon That
thrs as el sth eroxrde h)épothesrs which has latel been
veoeéi must e relegated toteduv{r,) pile
aban oned th orres seems o e conclusivel sho n
tese latest  researches. ~According to the eIectroc emrca
or electrolytic theory which Dr. Cushman upholds, the first
}tack on iron s noj made by oxygen even In the presence

water, but by hydrogen in“the Torm of the hydrogen on.
Accordrng to the modern theory of solutions many substances
when dissolved In water are dissociated into ions; which may
be regarded as atoms carr¥|ng static electrical charg es Water
|tself, even whenPure contal saeertamPro ortrono P/ rogen
lons, and the presence of many Impurities, especially those
which are by nature acid, mcreases the hydrogen 1ons, and
thus the tendencY ‘o attack iron and carrr{ on'_corrosion.
The_action 1s ent rely eectroeytrc bern% continually accom-
Pamed by an exchange of the €lectro-static relations” between
he iron ‘and the attacking hydrogen, Such oxidizing agents
gs th? chrom%te and hic romaée of gotash inhibit” rusting

olarizing t erron to the condition 0f an oxygﬁn electrode,

us preventrnﬁ the apé)roac or attack %/ ro en
lon. One of the most extraordinary points brough

that ithis polarrzrn? effect IS to some extent lasting. Tha(s

IS to say, if tron Is immersed or pickled in a concentrate
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solution of bichromatic acid, and is then washed and wiped,
It Is rendered passive, so that it resists electro-chemical attack,
whether this take the form of rust formation, or the well-
known plating out of copper which takes place if the chromated
sHemmen s immersed in a dilute solution of coLPPer sulphate.
In short, the action which goes on when iron rusts Is in every
respect analogous to that” which takes _place when iron is
immersed in & squtlon of copper salt.” The writer then
%oes ortt to explain the action of this theory in boilers and
oller tubes.

Chairman : Who is the author ?

Mr. Brand : It is an extract from the EngC eering Record,
and puts forward the theories of Dr. A. S. Cushman of the
United States Department of Agriculture, and seconded by
Dr. Charles B. Dudley.

Chairman : One point | should like to see commented
upon is the djfficulty which arises to the enfglneer when he
sees a metal which in the ordlnarY condltlon of things appears
to him to be a good sound metal. How often it Happens in
practice, although this metal seemed to be the best, after
Using It a short tjme it %eglns to_decay, Nobody seems
fo have commented ulnon the”fact_of the differences existing
In the allays of a metal of a composite nature how the engineer
IS to distinguish between a sound and Inferior mixture.

Mr. Lees: | think Mr, Milton’s explanation is clear on
that 0|nt In all cases where there is a mechanical mixture

rnace of ac emlcal compound, when brought under suitable

d|t|onf there will Pe corrgsion, and the” more corrodible
meta will waste away, first, as Mr. Milton said, like the mortar
from between the bricks.

hairman : That is why | brought the question forwargd—
|!)otmought there would have beengmore c&nment upon tﬂat

Mr. Htjlme : Speakln% of metaIs (hf that descrlptlon in
the ordlnary high-pressufe valves it been the ePraetlce
to make the splndles of roIIed naval brags, and they ar asse
0 e o, Tl

dy
the threads after a Wﬁ”e theyp seize ¥n the h’uts and it
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IS impossible to move them without cutting or breaking
them ‘away. r¥ should these rolled naval "brass spindles
seize under the different temperatures or very high pressures ?

Chairman ; Are we to understand that the metal is old,
or 1S It new ?

Mr. Hulme : They are new valves fitted to engines—steam
stop valves.

Mr. Milton : Does this “seizing " take place early in the
life of the valve ?

Mr. Hulme : In some cases jt has taken place one or two
hours after putting on steam, in some cases in the trials on
the premises, and “sometimes on the ship.

Mr. Doherty : May | ask the Iast speaker what class of
metal the valve bodies are made of ?

Mr. Hulme : 88 per cent, copper, 10 per cent, fin, and 2
Per cent, zinc, and the metal used was rolled naval brass for
he spindles.

Mr. Milton : Admiralty gun-metal.

Mr. Doherty ear or twg ago that same phenomenon
came before me und r identically Similar conditions.

Charrman | think it would be to the advantage of all
éimore mcw(rrres as to the why and, wherefor? f things.
We nee to go back to the orrgrnal caus in cases of this krn
An enrhnneer say, gives a certain order for a pum

he wants the pamp rods of special metal and Prob ny he
%ets a gom osrtron drfferent fo what he expects. How s
e to etermine whether he s gettrn good metal ? He
looks at an qrdinary section and good appearance, and even
under chemical analysis he cannot tell' whether it is good
metal or not. Mr. Milton’s Iecture has broudht out records
where metal has been agparentg/ sound he eye of the
ordinary engineer, and yet It has failed after being exposed
for a short time to certain influences. Here IS @ piece. of
condenser ube Iate You will see a_ line of demarcation
showrng ere ?]ter has b?en actrng on that metal at
one EJ t while t e other is perfectly free from such_ action.
Whether it is that the water has that effect, or that it Is due
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to the failure of the metal, I do not know. It is at points
such as that where engineers are In difficulties in selecting
metal.  He paturally wants special metals for certain cIasses
of work, and if after working_some time ava ve gets jamped,
a thing that might occur with any one of us at any time,
we want to know the exact reason for such an occurrence—
It may be due to the drfferent exRansron of the metals under
hrgh tem eratures and when the temperature is reduced
reaction does not tak epace or it may e due to some other
reason. In the case o some metals “not in chemical com-
bination which form a solid mixture, some, portjons of It
wear away and other portions are left standing, dud to the
corrosive. action going on In some of the component parts
and not in others. The paper as a whole is of Ereat mterest
and | am sorry there weré not more guestions ase toe %rn
these defects, © Mr. Milton has gone {o a great deal of troupl
In showing how corrosion ma¥ arise, but in dearn with
the wholesubject we want to find out a wa preventrng
the corrosion In our everyday experience. |fferent CaUSES
and results will arise In drfferen cases, the same rule will
not app for lead prpes as for copper pipes; if the, corrosion,
sag/ t discharge pipes.is n? due o the action of the
ter soey, then t e q stron 0 eectrrcal action arises. In
one case | know o t e steel torp ends of t e connectrng rods
were badly corroded. We Jo ot hear of man sh |ps Where
there 1S @ drffrcultgl keeping the top ends smooth, but at
the end of th evoy ge in this particular ship the top ends were
corroded ver 3/ It was_not due to want of lubrication
because th ere was m le lubrication In this instance. ~Some
of the depressions a the appearance of pock-marks, as If
the metal had been shaken out. Little experiences of this
kind many of you engineers have come across, and the engineer
wonders Whya top end should be covered with small holes.
The only thing he ¢an say is that it is bad steel, but the whole
thing rémains a myster¥ to him as to whether it is due to
somé ext]ernal fause or t anu acture of the steel  Of
course the exp anation could easily be seen if the steel was
ma e(put of an ordrnaryrchr led bar and the metaI was not

BI’GSSG close enoug hese are p grnts mere mentron
ecause th GH are 50 mfaIX srmrlar etalls in the engineer’s
experience Ilustrative of the sub Ject In some way or a other.

There are defects to surmount, and which can be surmounted,
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and it is for engrneers to bring about some means of preventing
the corrosion that Is contintially going on.

Mr. Brand : There is a rather interesting experience in
relation to top ends which | might mention.” When axiom
?rease or automatic oiling gear Is fitted to. the top ends those
op ends pit very badly, hut where it is fitted to the bottom
ends and main bearrn%s and in all Farts where white metal
IS used, there Is no pitting observable, and on remoying the
automatic gear or axrom rease from the top bearings the
action has “ceased. Ordindry oil I1s now used In the shrps
| speak of, and the axigm is used In contact with white meta
but not on those surfaces in contact with brass, as it will
not work between brass or ordinary mild steel.

Charrman But in this case no axiom orease was _used
at all. In fact the result was attributed to the ordinary
hydracarbon ofls which were used | did think there was an
acid 1n the oil, but on a chemical analysis nothing of that
kind was found.  On cons(ultatron wrth other en ineers on
the subgect they mentron avrn% d similar ekperiences
with soft stee tOP ends but not with malleable iron.” I shall
now ask [ton it he will kindly reply to the questions
that have been raised.

Mr. Milton : There have peen a verY great many points
raised in the drscussron and there is so little time to comment
upon them that | realy do not know where to begin.
Donerty showed us a corroded pump rod which waSé)ractrcaIIy
a replica of the pieces of yellow metal boIts | showed when th
lecture was PIV n. The corrosion 1S due, as in the ordinary
Muntz metals, to the metal itself being of duplex structure,
and probably under a microscope this would be clearly seen.
Naval brass’is_really Muntz metal contarnrn 1 per cent, of
tin, the tin bemo supposed to prevent the decomposition of
one of the constituents. It does, robabI%/ have that effect
to some extent, but It is not an' ahsolute cure The rod
which s shown with the exfoliated leaves of spongy copper
Is naval brass, but it has not quite so much as 1 per cent, of
tin in it.  Mr. Doherty remarked about zinc plates in con-
denser ends to prevent the tubes corroding being replaced
by steel plates. - Well, zin¢ and iron are both on the same
electrical side of copper and brass, so really the iron Er steel
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preserves the brass in the same May as zinc, but the steel
or iron is cheaper than zinc; and aIso when there is good
contact made between the studs and the plates the eIectrrcaI
contact_is preserved much more readr%/ wrth stee or iron
than with zrnc esgecral If the zinc is fitted in the way Mr.
Dyer speaks of. _Severa en Ineers have discussed the ques-
tion of zinc |n boil ers dmiralty practice in this matter
was arrange near%t |rty earsa 0 0n the recommendation of
s, aP. & chrefengrneerwhomtheAdmrraIty ut on

the Bor er Commrttee t |nqur e Into the cause of corrosion. He
found that athou zrnc owever It was put in, had a pre-
servative effect, It had a much better effect if it was maintained
in metallic contact, and from that time the Admiralty have
required zinc plates in boilers and feed tanks to be{) in an
styds. ~ The maximum time they are allowed to be In
wjthout special attention 15 thre¢ months: tha/ are then
taken, off ‘and the plates again put on 1 good metallic
eIectrrcaI contact,  Stringent “rules are lven to the engineers
that they must have so many inches of zinc surface in pro-
Portron fo the boiler surface to be rotected, and If it |s shown
hatt e surfaces pecome corroded In 5ﬁrte ‘of that rule being
ohserved, more zinc is put in near the point of corrosjon.
EIectroqens are found, not fo protect the whole of the bailer
they on ave a preservative effect on the area round about
them n electrogen, however well ut in, only affects a
limited_area, |t has not surface enough to protect the whole
of a boiler, and | am not at all surprise that it has not achieved
the results which were claimed for it. . When you put cast zinc
into a hoiler, before very long the action of thie water seems to
penetrate between the Iarge crystals and make the metal friable
and rotten. The Admrrat rom experience, use only rolled
Zinc Bheets n el te cost more than cast zinc, Rut
Rﬂve etter results and last Jonger, | am rather surprised that
Adamson should say that prttrng IS practrcally unknown

In borlerf(at the presentday | can onIyassumet ath emeans
[t 1S unknowp in th e steamers 00k (ater e have
heard 1t said by Mr. Dyer that the prttrng 0es take place In
many boilers where the zinc is not in métallic contact.  No
doubt there IS a vast drfference In the treatment of boilers
between to-d B/ d twenty or th |rt¥ g/ears ago. When steel
first began to he introduceq for bailers, eight years was thought
to be a long [ife for a boiler ; nowadays boilers are running
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which are twent}/ erght years old. Certarnly steel boilers last
a great deal better thar the old iron boilers did, but not pe-
calise they are steel, but because the% are befter looked after
nowadays. In the days when steel or ers first began to be
made—in 1879 or 1880, the early eighties—enginéers were
rather frr htened about usrnd steel. "The 5( found the lower
qhua lity plates used for shell plates seemed to last longer than
better quality of iron ‘used for furnaces and fIaaned
pates d they had an idea that steel would be Iless
durable th t an iron. | was then assistant to Mr. Parker, who
determined to make some tests on this question. Some steel
and iron plates of ordinary quality were obtained, including
some. of the best Yorkshire” quality, and they were put undef
certain corrosive conditions.” Mr. Phillips had made experi-
ments. for the same purpose, but he had frxed his test pieces
with jron distance pieces between them, putting them all
Into electrical contact. ~ Mr. Parker and | fixed thie pieces so
that each was absolutely msuIated from |ts feIIows We took
Precs of iron rod and “covered th em with %e glass, and
|xe pieces on these glass-covered rods wrt a series of
t[]ass |stance pieces between the prece? of metal. |t fell
0 my lot to see that they were properly fitted up In ditferent
places where they would ‘be subgected to corrosive |anuences
and one of them was put into a boiler, I admit that | ad
not properh{ appreciated all the conditions at the time.
had the boiler ‘specimen suspended to a stay rrght over the
water S Pace between the two nests of tubes. * After they had
been in the borIerforerghteen months the Were taken out and
cleaned to see what Corrosion had takén place, and to my
sur rse t ere was no corrosion whatever on either the iron
he steel, utt e%lass was corrodedagreat deal. 1 oughtto
have nown ettert an to gutt em where | did, but as soon
aslsaw the resHtI Knew th reason at once. In that position
Pates which were under the water line never got corroded
at all ;(]reason of the fact that the water coming In con-
tact with them had prevrous been circulating past the heatrnd
surfaces of the tubes and there given up every rbartrce 0
air; the ﬁlates therefore had been cted upon by inert wat r
It was the worst place they could have been ut In. The
hot water, however, actually drssolved away some of the glass,
| mention this because it |s ra{ther Interesting and shows that
wke all sometimes make mista Mr. Parker’s experiments
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all proved to be practically valueless, because corrosive action
was prevented In each case; one set placed in the blges
became covered with engine-room grease, and that prevented
any corrosive action, and another one, which was fitted at the
Hhton Chair Prer. immersed in sea water became covered
with barnacles which prevented action in that case also. At
that time | conducted another experiment at the Rotfal Naval
College. | had some test pieces tyrned in the lathe; in
some cases they were polished, and in others rough turned,
Each piece was insulated and ‘immersed In a trough of salt
water, and the electro-motive force hetween each™ of them
was measured. I'could not find one pair which did not give a
distinct deflection on the galvanometer the roughturne were
in each case more acted upon than the polisied specimens,
and | came to the onc usion that]the condition of the surface
has a very ?reat eal to do with the question of corrosion.
Several genflemen have tfalked about’ paint. | expressly
debarred paint, as |t IS a subject ypon.which two or three lectures
could he glven The wholé sub{ect is one to be dealt with b
experts, and | am quite sure that those responsible for the
use of Ralnt ought to know more about it than they oenerally
do. They, however, know that it does not follow that the
most expensrve parnt IS the best ; but on the other hand they
also know th at the cheae\est is not the best—probabl |t
IS the worst. | think ouI be a good thing If somé o
those gentlemen who study the subject of palnt would favour
the Institute with a paper. It would prob a be a very
ood thln% even for therrown business, to.have lig tthrown on
e s jre t. It was mentioned that paint s gop d for the
inside 0 borIers As far as | am concerned | would not put
a|nt of any kind inside the borIers engineers. have s any
ubles th ou hwhat IS r%u called %I the boilers.
ere we have paint on the’ [ron, or anything, t at revents
actual contact oft ewaterwrth the surface o the ate there
IS a chance of over eatln% the_furnaces. _The cIeaner It 'é
ke tthe better the bojler does its work, The surfaces shoul
Rt clean—no paint—no ?rease That refers to boilers
workr at full power ;. of course If the boilers are kept only
just srmmerrng not bailing, you may have a little paint or
reasewrthoutserlo sconse uénces, b#rtln on%voya e Steamers
e cleanliness of the boilers s the rst consideration.
An interesting thing was mentioned by Mr. Lawrie about
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Cedarvals |gland The oblject of this is to ke]p the stern
t be full o |, and if corrosion is found In the shaft it 1
clear proof of the presence of water in the tube. In_my office
| have records of Swedish ships which have used Cedarval’s
?Iands and year after year many of the shafts have been
oyund as brrqht as silver when thé stern tube lias heen kept
full of oil. In one case, however, a Cedarvals gland was
used for the shaft of a new steamer built on the horth-east
coast.  She went round to Lrverpool and at Liverpool they
had to take out the shaft. The shaft had worn down in the
bush and] cut through Into the metal of the stern tube, |
pelieve the reason in“this case was that they forgot to put oil
In. | think Mr. Lawrie will find that in the case he mentjoned
the packing box has been neglected, the oil has been allowed
to run out of the stern tube and the water to runin. Another
Pornt of Mr. Lawrig’s was very interesting to me. He referred
0 the question of white_métal In the stern bush, which he
says, | understand, was Parsons’ No. 2

Mr. Lawrie : | was given to understand that it was.

Mr. Milton : | have no doubt it was Parsons’ white metﬁl
There Is a case of a small twin-screw steamer built on t
yde which was sent to the Cbape] but did not et there—her

|r%n shafts and white metal bushes al came %r(e

Ite meta used was one of those much-adverti metals
which have a fancy_name given to them: therr actual ccm-
posrtron | know; it'js as nearly as possible 80 per cent, lead

d the remainder is tin and antrmon Metal of this kind

II not stand in sea water. Our Admiralty, to secure the
best results . the torpedo hoat destroyers, where ever?/thrn%
IS made as light as possible, Insist UFQH having a specialwhit
metal for stern bushes. This metal is found to be good (an
the Admiralty will not depart from it. 1 have a recor
its composition, and this Is the only whlte metal | should
recommend for sych earrngs In_view of the Admrraltg experi-
ence and the difficylty mét wrth wherever metals re used
I whrch there is |ead. mrramy also prohi |t the
use of lead in the whrte meta used or am ea Ings. ~ They
use vdgetabe 0|—0|ve orl—for lubrication | ar%e If tere
|s acid”In the oil, and there IS a considerable a ount In olive
it affects white metal containing lead.  Now lead is
delrberately put into some white ~ metals even up to
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about 10 per cent. It is not an adulteration, it is deliber-
ately designed to be put in, and such metal, | believe, Is a
very good metal for very many purposes but It is not suitable
for use with acid oils. "With regar to Mr. Clark’s questign
|n re erenee to tog ends, | am not sure that a solugion will
be found In any one t mg There was once a good deal of
difficulty in oné of our warships where a particular top end
ave trouble. It was taken out and filed, but it could never
e got to a proper surac% arn and_jt had to be cdanﬂd
altogether. n e next S J) the specrfrcatron required that
the top-end tt;u geons shoul Swedish |ron and it was
specified that they had to be case -hardened.  They caused
a reat deaI of trouble, and it was eventually drscovered %y
Admiralty chemist that the specified meta Was not use
but that a véry soft mild steel was supplied, and In the case-
hardening process very minute cracks were formed in thrs
Since then | think thé practice has been to require Swedish
Iron gudgeons and to have them case- hardened a dafterwards
brought "up to an absolutely true surface y(grrn Ing. It
was ‘mentioned that mineral oil was used.” One thing
remember atf;) Ht mrneraI orls |s that when hat they. Iose a
great deal of their body (a good deal of experience at
ne time with a feed- um frtte with a crankshaft but no
connectln rod ; the crank worked in brasses sliding in a
slot, for ed In a crogshead connectrn% the prston -rod and
ump-rod.  The crosshead used to ge hot from the steam

m erature because it was connected to the piston-rod, and
wh en oliye oil was used on it, it ran off like Water but when
castor oil was used it still. retained a good bod)( at the high
temperature and ran all right. 1 am not sure that It _is not
the ‘case that the mrneral oil loses its body too much for use
on a g rrngI v¥ naturaAy runs hot = You want some

o ere t for a top end ‘which is always comparatively
an for (a bearing that remfarns cold.

Wrt regard to the questron of Mr. BaIfour as to whether
the maﬂnetrsm In the shaft Is the cause o the corrosion,
gersona y, | do not think so. 1 do not Ink If you magnetize

bar 1t will corrode away more ra than “Iif th ere IS nQ
magnetism. | do_not t % m not quite sure of
It;.at any rate | have never efore heard it mentioned that
It is, s0. ~ Some scientists say, however, that if you put a
considerable amount of stress upon iron, for some reason
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or other the stressed part of the iron is subject to much more
corrosive effect than the gther, and undoubtedly the screw
shaft does get a good deal of stress, and in addition’is subjected
to the action of sea water and also to electric currents.” The
magn_etlsm of the shaft is caused b}(, Induction. . This IS
described inany ordinary book on magnetism, whereitispointed
out that if a plece of soft fron is huhg up nearly in line with
the magnetic axis, It becomes, protem.,a magnet, but onremov-
Ing It into another position it loses its induced magnetism.
If, however, it s subjected to considerable stress for some
time, the induced magnetism becomes fixed. Now the ships
which | ?}elleve Mr. Balfour referred to make Ionrg vo,al?gs
from north to south, keeping nearly on a meridian of longitude
—and no doubt this intensifies and fixes the magnetisi first
induced. When thez et south the shaft is highly magnetized,
and on. the return Voyage this magnetism ..., first’ become
neutralized, and then”it” will pecome reversed. | have no
doubt shafts with continuous liners would get similarly mag-
netized if the magnetism does become fixed"in this way.

Mr. Balfour : The mos} pronounced cases are those where
the vessels travel practically east and west.

Mr. Milton : | am verr surprised at that; | thought it
was most marked in vessels running north and south..
With, r?gard to Mr. Brand’s question as to failgue in the
metal, it 100ks veryE{JIausmIe at first. Sl%h'[._ Well, "there is a
Parliamentary Blu¢ Book to be obtained, it Is several years
old, containing a long report on the reason wh%/ stee| rails give
way. In one instance a rail which had heen in use for several
yedrs broke into seventeen Pleces. A ot of scientists were
asked. to mveshgate the matter, and the%mad a great man
experiments to Know what was the best kind

A steel is required that is hard enou%h to resist wear, and no
too hard to resist shock; and so they tried to get a meta
between the two, which would be sufficiently ducfile to resist
shocks, and hard enough to resist wear. Th_% ma enume_roug
experiments, and 1t was found that after a rail'hadbeen straine
contlnuousl% by running over It in one way It actually got
stronger : but when the straln_w%sdout on in the %p osite
direction by reversing the rail, it had a bad effect: therefore
reversing the stresses is a very detrimental thing fo do, and
that 1déa i1s now generally given up. With régard to the

eaqr
of stegel or rails,
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question of rust gathering between surfaces, | think it onI%/
bears outwhat | said—that If you get rust, it forms more rus
it absrbs oxygen, and. the oxide of iron occupies more rogm
than the iron from which it was formed, and at last it strains
the rivets and force the plates apart. An_instance of rust
ormrnﬁ more rust is shown in rajlway, rails. Invariably g
rar sufrers most through the corrosion of the web and, not of
the crown of the rail. * The rail that is used keeps brrght on
the crown, but ?ets rustrr on the web, whilst an” unuseéd rail
s00n gets rusty all.over. 1tis a fact that bar iron and cast iron
become passive in concentrated nitric acid, A somewhat
similar result takes place with a very concentrated sulphuric
acid and lead, A dilute solution attacks the lead, but the
concentrated does not, it seems to form a film which prevents
further actron know nothing of what Mr, Lawrie said
about gal vanrzrn% by throwing zinc dust on to the plates
but there is more than one way of galvanizing. The electrical
Eosrtron process puts on a unrform coatin one coating of
metal—zinc, The method of gal vanrzrn rr]/drpprn |nto
moten zinc makes two coats. You, will see them in a %
vanized hand-rail on a ship. You will notice after a trme e
zinc outer coating wears off and a dark rt]rey metal, which
takes a polish, Is” seen to underly the zin and by ‘and by
that a 50 rubs off and you come to the i |ron gre%/ metal i |s
an al o% of iron and zinc. | cannot exp arn wh ewater
should e discoloured after coming through the proes referred
to % Mr. Hulme, and do not see'why the same effect should
not pﬁorng onwhile |n use. It seems to me that probably
through the pipes being left wet they et rust Inside, and then
the first flow of water washes the rus little while ago
an mqurrY was made as_to why some or Ipe_ lines corroged
badl a[% ears that in this case when an oil cargo arrives
the Pumn e ol through the prﬁe lines into t e tanks, and
after his Is done there 1S asto d no more oil goes through
the pipes for a considerable time.  In this case the pipes were
then washed outwrth sea water, and thF alternate use of water
and oil apparentl % grves a_condifjon avouragle to corrosion.
As Mr. Lawrie has said, the ballast tank under the boilers is
sometimes a rt)reservatrve 'to the ship under certain conditions
but on the .other hand the shr ow T says h does not build
ships for gornP ashore. In the Royal Navy they use the tanks
under the boilers for reserve feed tanks. They have no trouble
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with, them in the Navy ; but theNavy isvery different from the
mercantile marine. They have plenty of trme In port, and
the men go info the tanks perrodrcallyrand clean them out, or
rather paint them with white lead, There are very_stringent
rules on the matter of periodical msBectron and painting. |
do not know why Mr. HuImes naval brass s |nd es In partrcu
lar should seize in the nyts when a great number do not. For
many years past stop valves have been made with rolled naval
brass spindles and gun-metal valves, and they do not seize—
at |east the Preat maj orrt do not. It may have been due to
their not fit ng properly,” but there may B¢ other causes. |
there 15 a steel’ nut hardened up on a steel piston-rod it will
seize. It is_found to be better to use iron nuts on steel piston-
rods. Mr. Doherty referred to condensers having brass water
boxes at the ends and zinc plates in them. | think T should
mention that some time ago one large steamer had the ferrules
at both ends of the tubes corroded very badly, not uniformly
wasted, but great lumps eaten out of them. ~ To get over the
drffrculty they now have aluminium plates fitted |n the water
boxes af one end where they are accessible; half of them are
fastened directly on to the tube plate af that end, the other
half are fastened also, th are insulated with vulcanite and
msulate]d cables connect them to the other end. That was done
more than a year ago and the engineer tells me that these
p ates have been an absolute cure for the corrosion on the con-

A hearty vote of thanks was accorded to Mr. Milton on the
ro osal_of Mr. A. Robertson, seconded by Mr. Doherty; also

e Charrman on thg [;?]ro osal of Mr.” Timpson, seconded
y Ruck-Keene, an roceedings terminated.
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Adjourned Discussion on
Mr. C. M. R Dyer’s PaFer on
Timber used in Marine Installations for
the Carriage of Refrigerated Cargoes.

On Monday, November 23, 1908.

Chairman: Me. E. W, ROSS (Hon. Financial Secretary).

Chairman @ We are met to nrght to contrnue the discus-
sion on Mr. Dyer’s paper, and in repxto some of the remarks
made after the paper was read ave pleasure in calling
on Mr. Dyer to open the discussion.

Mr. Dyer : ’ Mr. Ross asked at the former meeting how we
are to stoP eca%/ | cannot answer this more explicit|
than by referring fo_the remarks which were afterwards madg.
These.were to the effect that the best method. to adopt would
be to impregnate the wood wjth a solutign which would make
It |mrr])035|ble for bacterla and fungi to live in or upon It, and
wh |c would not d |re% rf<r indirectly weaken or destro%
ce quse this berntq e skeleton or framewor of all Kind

f wood, and on | s ermanent soundness éhe strength and
eIastrcrty of wood depends. | have already stated” in my
paper that the chief and obvrous attributes necessary to any
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compound or substance used for the infusion into or impreg-
nation of msulatrng timber are : it should be odourless ang
non-evaporable ; it should lessen the ignitibility of the wood
and If possible render 1t non-inflammable ; it should be nop-
corrosive, or otherwise the fabric of an insulation might
become "unstable although the wood  remained _sound; it
should be caPabIe of easy"applicatign without requrrrn?s ecial
plant or skilled workmeén ; ‘and, finally, the completed pro-
cess should be at a cost low’ enough to produce direct
economies through the increased life and soundness It imparts
to insulations. “A compound of fluorine called Hylinit" was
mentioned by Mr. Balfour as havrn% been under discussion
at the recent International Refrigeraling Industries Congress
at Paris, but | cannot frace that |t has yet been practically
tested for the preservatron of Insulating trm er or for analo-
?ous gurposes from which its surtabrlrt%/ ght be educed
havé recently had my attention called to a compound which
It Is stated renders wood, Impregnated with solutions of i,
immune to the depredatrons of the numerous Insects which
Infest wood In tropical and semi-tropical countries, such as
borers white ants, etc., and | have seen testimony from
Ind |anG ernment Forest Offrcers and others of jts proved effi-
cacy ave also evidence that if is used with good effects
on shrﬁs decks, which it hardens in the_process of cleanrng
that | Japan it 15 now generally applied to the structural
timber, of which the numerous ‘cotton and other factories
are now entrrely constructed to lessen, |gn|t|b|hty and im-
Part non-inf ammabrlrtx and that 1t is %ener? %/ used for
hese, Pur poses on _mining trmber in Sou Africa. | am
also |n ormed Bat It 1S now ernﬂ]app led t0 a, Iarge quantrt
of Indian timber destined e construction “of ‘rajlwa
%arrralgjes and trucks. | therefore feel Jt#strfred In sugmr tmﬂ
or your inspection some smal sampes treate wood, whic
are evidently odourless, and it may fairly be assumed are non-
evaporable,” I will make an ex eriment to test its non-
In Iammabrr § Takrng an ordinary bunsen burner, the tem-
g?ratureo |? ursT Is considerably hrgher than that
an ordin ry lame, | will submjt to |ts action this strip of
wood stated fo have been treated wrt the Rﬂreparatron and
a similar Rrece of ‘wood untreated. Dyer " then
submitted the strips to the action of the flame) ” As you
see, the untreated material readily ignites and burns, whilst



TIMBER USED IN MARINE INSTALLATIONS

the treated materral aé)pears to be onIy charred. Taking
a second pair of stri suddenly removing the flamé
it will be tound that the untreated wood continuies to burn,
while the treated remains. black, thus conclusively proving
that as far af mflammabl |t3/ IS concerned It ansivers ver
well, or as well as we could hope for. | am told the prepard-
tron is, easily é)p lied. Fence osts as used in Calcutta, after
ernd immersed in g 25 per cent solution for thirty-six hours
and then dried and fixed i |n the ground, have remairiedimmune
from the attacks of nsects and white ants during a period
of two years: and what a white ant refuses to eat must be
something very Indigestible.  Its cost, | am informed, is ver
moderate” considering the a vanta?es It a?pears {0 POSsess.
Mr. Farenden asked whether the rofting was confined to white
pine. | do not think white pine, whrch term i used to denote
what is known, as pinus strobus, and which 15 grown chiefly
in North America, Is more |mmunfe than the re §)|ne Whrte
firs, or deal timber which come from orwa weden and
Russra and which, on account of therr ch eapness are more
ﬁ/ used Certalnly they do not always get the season-
they s oud ave.” Oné to fwo yearS’ seasoning under
sh Iter roofs alowrng free ventilation, Is necessary “to eva-
porate the water an drg the liquids contarned In the cellular
structure, as timber, liké most organrc substances, contains a
consrderable oroPortron b?/ weight of water free and com-
bined. % ht or nine years ago 30 per cent, of the
white prne cut In. America was imported here to-day,
many places, it is practicall unobtalnable Wrth redl\ard
to the remarks of Mr. Milton and Mr. J. Robertson
stated that they were of opinjon that the bruising and tear-
d of the fibreS by the use of nails was one of thie causes of
deterioration In their vicinity, as the brursrn% allowed of the
freer admission of maisture, | qurte agree that thisisa probable
cause after Mr Milton’s’ exg anatlon of what takes place
when a nail is driven into w o We have to_ask ourselves,
why does a na|I hold in wood |e why . does it require more
forCe to, with draw a groperly rIven na| than Was used i
driving it ? O course 1 am not speak |n of the old cut na|I
which~“was wedge-shaped and crushe the fibres apart the
dee er it was driven, but of the ordrnar% modern narI known
as the French nail, which, although a beautiful production,
smooth, highly polished and burnrshed and parallel through-
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out its Ien th excepting the extreme point, yet holds ver
well. %/hlton eEpIa?ns it as foIIow? y y

The nail, on being forced in, tears and draws the adjacent
fibre in it Progress as shown, and by the elastlmty of the
timber a serles 0f barbs press on the sufface of the nail, which
thus becomes locked In the same way as If a series of pawls
were acting on a capstan wheel, or as an arrow or fish-hook
head when“once it has struck in.” This, although a very minor
Bomt becomes in the agt}regate a lar efactor when the num-
er 0 astenms used’ Tor construc lonal. purposes 1s con-
sidered, % % Eomt is worth X of attention, W|thout men-
t|on|ng the efect of the finishi gtaps of the ‘hammer on thg
sur acé of the wood. We can thus see that wherever a nail
|s driven, the wood adjacent is torn and rended, and makes

ﬁst or breedln Place for the spores to staré in.  Mr. Brand

oke_ of the drip from brine pipes causing decay. | thin
ﬁght confin th t entlrelg/ to the moisture due to thaw-
|n off, or where higher temp raures are carrigd as in cheese
gamli)ers In aI|1 install c! ras leaky brine |pefs an never

e tolerated, as, t Kwou estroy “any cargo It they ?ame
ah ove |t but th t awin off IS rés gonsmle or most’ 0 the
rapid ca[yw IC Breva lent In the outer linings, especially
In the flrs layer of 0 er Immgs where i e air canno get at
It to dr}/ 0 properly thaw off and clear UP arefru[] rated
compar ment is work that re(ﬂuwes considerable attention
and labour. The snow as it falls from the brine r| S must
not he allowed to e%ccumulate on th% (ild floor. ~Although a
certain~ quantlty of sawdust may Dbe laid to absorb it, the
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sawdust spee_dlw gets_saturated and communicates the mois-
ture to the linings. Every particle of snow should be cleared
away. There is-a solution of the unemployed question which
has “received so much attention of late, and one which will
afford employment to a large number of unskilled. labourers
under the difection of a few experts a method which is free
from that objectionable form of work of which we have seen
S0 man exam[flfs of late as a temporary respite, such as ex-
cavating model lakes and work of thatdescription. | refer
to the afforestation of the large tracts and areas of waste lands
we have In our country. | should like to point out the neces-
sity and the benefit that this country can obtain by thus utiliz-
Ing at once the labour now availablé and addlnP to the supply
of“timber which Is becomm? more scarce year by year, and
thus increasing the wealth of the land which is tfie wealth of
the country.

Chairman . We are obliged to Mr. Dyer for his remarks
and for the experiments he has made. The latter have been
very interesting, and | am sure we would all. be pleased. to
know whether “this treated wood, which stands against fire,
will stand agamst fungi of all kinds, the action of Dilge water
and other sources of decay.

Mr. Dyer : | @m not In a position to answer }hat; | am
only %uven to understand tha} It withstood the effects of the
ants in tropical climates. . Of course the non-inflammabilit
of the woodis the chief point, but I should be inclined to thin
that organic substances that do not burn readily would
be indigestible to microbes.

Mr. J. H. Sitrey (Member of Council?]: Might | ask if the
preparation is jUS{ put on with a brush ?

Mr. Dyer : | helieve the material treated is soaked for
a certain Tength of time ; | was fold that a section of wood,
about 12 in.” x 8in,, r,abofut the size of an ?rdmary hatch
coaming, required soaking for about twenty-four to thirty

hours.

Mr.sitiey : Then the wood would have to be treated before
being used at all ? that is to say, It would have to be treated
before ,?,elng?put on board, and not merely painted over when
In position ™
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. Mr. Dyer : It would have to be soaked before being put
in é)osmon. It would probably have some good effeCts If
several coats were painted on it, but the effect would not be
very great, as it would not have a chance of getting right into

the” wood.

Mr. Robt. Balfour (Member) : The Romts that are easily
?ot,at are not the points which require the greatest, attentjon,
t is the hermetically sealed parts, that is, the first linings
at the grounds, that should be'treated primarily to the strut-
ture of the installation.

_ Mr. Dyer : That i quite correct ; it is in the inner lin-
ings at tﬁe grounds where we find most of the decay sets in.
It"would be“a very bad case where the gutside linings would
require to be tredted for decay, caused, probably,“hy drip
from the brine pipes, or rain, with an uncovered hatch.

Mr. Balfour : Have you any idea how far the solution
penetrates into the section \ For instance, how far would
It penetrate into 61in. x 2\ in. or 8in. x 3 in. grounds ?

Mr. Dyer : This strip that | experimented with was cut
{Bo%uar %I&?rlé about 1inch thick and soaked for about three

Mr. Balfour : Experience shows that the action of decay
goes on from the ends, and as the timber has to be sawn up
in_section, what do ¥ou propase to do, to ensure that the decay
will not start from the ends ? would it not be absolutely essen-
tial (ljn?that case for the solution to penetrate right throtgh the
wood

_ Mr. T 1. Mitton (Member of Council) : Would you make
it_clear whether these strips were treated as strips or sawn
off a treated plank.

boz’y}{i Dyer : | believe the strip was cut off from the treated

Mr. Milton : If they were tr?ated as stnp% thea/ would be
very different to strips sawn off a treated board. It may
be ghat the sol tloné),enetrat S on!ay a short distance from the
surface, In which case it mag e that the strl? would be soaked
throughout, but not the board. 1t 15 only necessary that
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the surface should not catch fire if you wish to make it fire-
proof, but to make wood rot-proof, surface treatment is worth
very little, the solution must go right through.

Mr. Batfour ; Or something might be applied to the ends
after the wood is sawn.

Mr. Dyer : Of course it is entirely a matter of time taken
for soakln\%, but | believe the plan atopted in each case is, to
soak the wood right through ; the time required tor soaking
would, of course,” depend Upon the thickness of the timber.

Mr. R. Morrison (Member) : It would mean enormous
expense for the boards to be dipped before being putin position.

Mr. Dyer : | am told it would cost, roughly, about 25 per
cent, on the cost of the wood, S eaking generally, £100 worth
of wood would cost about £125 after being treated.

Mr. Morrison : Do you include in that the extra time and
labour required ?

Mr. Dyer : That would include the drying of the wood.
Mr. Morrison : Notthe extra time for fitting it ?

Mr. Dyer : There would be no difference in the fitfing,
but there would be the labour involved in immersing it in
the troughs.

Mr. Morrison : If there was a contract for, say, 300,000
cubic feet of wood, it would take a lot of time before it was all
soaked.

Mr. Dyer : No, | was told about twenty-four hours was the
averaqe time required for deallnlg with the wood, and that
It could be used twenty-four hours after it was treated.

Mr. Mitton : But you could not deal with 300,000 cubic
feet of wood without starting months beforehand.

_ Mr. Dyer @ | suppase in some yards theY would stock
it and have it ready. ~ Some profess fo keep It for years.

Mr. Ropertson . Might | ask if the preparation wauld
have any bad effect upon the wood after it was treated; If it
would make 1t brittle or sensitive in any way ?
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Mr. Dyer : | do not believe it affects if except to make
the surface harder and less liable to be bruised. Tt has heen
apPhed for use ;n H. M. Navy for whitening the decks. For

outside Irnrn%s the hardened surface would be a good property
torr]evsvood to have as we all know how roughly it’is used some-
|

Mr, R. Balfour In respect of the quantr of trmber
mentroned trm ?r usual Zvarres for this class o Wor from
6 to 18 feet in length, particularly for matching, and a bath
could easrl¥ be fitted up sq that a cart-load_or more could be
treated with the preparation at a time. Can that be done
In the yard where the wood is getting seasoned ?

Mr. Dyer : It could be treated on hoard the ship if the
ends only were required to be done : they would simply need
to be dipped into a cask containing the”preparation.

Mr Balfour . ﬁs referring to the orjginal treatment
of th ewood In the vvror s first, the question of dealing quickl
with orders for large quantities. For instance, If thre¢ loads
were ordere(‘g the t ree loads could be treated’ aItogether in
the twenty-four hours.

Mr. Dyer : Yes, if the bath were large enough.

Mr. A. Robertson (Membeg Would it accelerate the
treatment if the wood Were subjected to pressure ?

Mr. Dyer : shoul% think it wowd Mr. Brand referred
to such 2 process at the meetin en the paper was read.
In that case, of course comparatrvey eabor te apparatus

be reciurre to force it In, air pumps or force pumps
and cyIrnde capable of withstanding the pressure.

Mr. Robertson : It would probablg save time w'hen large
quantities of wood were heing treate

Mr. Dyer : Yes, but considering the time supposed to be
taken to “oure’ thrs wood, | dognot thrnk thgrpe ‘would
much garn in It. % ome time would be taken in puttrng
the wood into and |th rawing it from the cylinder.

Mr. B. H. Budding (IMember) Is it absolutely necessary
that the chambers shoud be constructed of wood? would it
not be possible for some other material to take its pIacel
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There_seem to he obgectrons as to the method of putting it
up : iron nails damage the wood and cause decay ; brass
screws or nails cause verdigris, whrch also would lead to trouble
with some of the edible cargoes. Is there no other material
Ithat could be used to take“the place of wood for the inner
mrngs

. Yes, if we could produce something that could
he attached firmly ‘and would stand the rough usaﬁe that the
linings have to “sustain. Any other composition commer-
cially asc egwould do, but thie great factor with wood is that
It 1s"the c eapest thing to use, “The wood is not insulation,
It is simply use ) hoId the insulating material and a the
same time” to withstand the rough treatment not only in
connexion with the refrigerated cargoes but with the outward
car?o often heavy materials such as rail iron, scrap iron and
coa

Mr. Budding : But | should think it would he possible to
make the mner ‘and outer casing of some other materjal
than wood, the tremendous weight and space occupied by
which cause a lot of room to e wasted, Is it not possihle
to use an. Inner casing of very fight material and a substantial
outer casing ?

Dyer . Any material for the inside lining used with
the other Immg would require the same strength as the double
mrng[? h/ be other substances that would answer
0SS Iy there might be something suitable that you might
ave heard of.

Mr. Budding : Silicate wool and asbestos boards are used
r;ﬂr keeprlhg tlhegheat In’; would tﬁey not be ample ?or keep?ng
e cold

Mr. Dyer . Those are used for insulation, but the wood
IS used to keep the Insylation In place ; we do not look upon
It as an insulator at all

Mr. Balfoyr, : 3/ ask how the last speaker would
support the finings h spea s of, and of what material the
supports would b& made ?

Mr. Budding : There are many ways of putting struts in ;
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the}/ might be of iron and used similarly to those used in
buildingS on land.

Mr. Balfour : But would not the conductivity of the
iron have to be considered ?

Mr. Budding ; If the iron struts were embedded in the
composition used s0 as to form a bond for the structure and
also to, act as struts, the loss by conductivity would not be
appreciable.

Mr. F. M. Trmﬁson (Member)_: Would not_hemlock wood
be suitable for the purpose ? ‘The wharves in the harbour
at St. John, New Brunswick, are constructed of hemlock, and
| was told when out there that It was a very good wood. It
Is a cheap wood, and someseeﬁers made of 1t Were taken out
to Barbadoes, where they wit stood the attacks of insects.
[t |s ?r was, generally use for wharf piles, et#: at St. John,
an o course |n that”district they get severe frosts in ‘winter

hot weather In summer, and"there is also a big rise and
faII in tide which produces alternate wet and dry” effect.
believe the wood is fairly plentiful.

Mr. Dy 3 Hemlock IS a sgaecres of Amerlcan Iarch Our
Iarch W00 has much the sam pro erties, and | believe hem-
lock |s averya] alor%;ous kind of wood. | believe it Is avery
good . wood uestion 1s whether it would be com-
mercrall rofltable to brrng it across from Canada, and whether
It is of su ficient size to cut up for the purposes of insulation ?

Mr. Timi'son : It makes whole wharves, so it mu]st be of
good size. What made me think of it was the fact that there
Seems to be a lack of wood In the market, and ten ?r twelve
%earé ago, at any rate, there was an abundant supply of this

Mr. Dyer : Many of the woods which were neglected ten
or twelve gears ago’ are, reaély sou%ht after now, and woods
\t/e%t/ %B%ne en now considered “unsuitable will be sought after

Mr. Morrison : What is the weight of hemlock as com-
pared with white pine ?

Mr. Timpson : The weights are very much the same, but
as there are poisonous extracts made from the hemlock, |
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do not know whether that fact affects the suitability of the
wood for meat chambers.

Mr. Dyer : | think we ma¥ be quite satisfied that there
are no_poisonous properties in the wood itself ; all the poison
IS confined to the fruit, the wood is not harmful.

Chairman : Is the preparation you mentioned poisonous ?

Mr. Dyer : | am not aware of any poisonous attributes.
Of course most things are poisonous_more or less that pre-
vent the action of bacteria and fungi, but it is not poisonous
In the sense of giving out poison to the meat.

Mr. Balfour : One great point is to get a solution that
will prevent the starting of decay at the ends where the wood
Is sawn in the holds of"the vessél under construction. If the
Inventor of an antidote to this trouble will assure us that there
IS a means of producing the same effect on the ends of the
wood when it is sawn Up in course of construction on board
the vessel—that is, havmgl regard fo the impregnation of the
wood—1t will go a long way towards solving the”pronlem.

Mr. Dyer : If the wood is impregnated throughout, of course
that would not be necessary.

. Mr. Mitton : May | ask Mr. Balfour and Mr. Dyer whether
In case an thl_n? could be found to.make wood durable, it
would be possible to put less wood in ? Would the grounds
have to be so big ?

Mr. Balfour : In the majority of cases I think they would
still have to be the same size.

Mr. Milton : But in the over-heading all r;]/ou would have
to do would be to fix up the lining to carry the weight of the
charcoal or other insulating material.

Mr. Balfour : | am_afraid not, the nails themselves give
way from the end section.

Mr. Dyer : The wood gets nail sick.

_Mr. Milton : But preserved wood would not get nail
sickness.

Mr. Balfour : There is decay in addition to that.
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Mr. Milton : But | am supposing there is no decay.

Mr. Batfour : If there is a bulb beam the shape of the
wood to project over, the bulb sometimes demands an extra
tzh‘lctknezssndtgS a channel beam it might be reduced from

021

Mr. Morrison : Might | ask Mr. Balfour jf he has any
experience of treated wood, or if he has seen it f|tted where
it has stood better than the wood used at present ?

Mr. Balfour : All | am advocating, in connexion with
some of the substances brou ht_before usat the recent Refrig-
eratlnrq Industries Congress at Paris, is that theymlﬁht be?wen
a tr|a We are not in a position to fo give it a'tria can
on\kll s]u é;est thaﬁ those who_have the power should do so.

e some bilge hatches lined underneath with the treated
wood, and the agjacent hatches hned in the ordinary way,
there would be a fair comparison, and the results would”speak
for themselves.

Mr. Silley : | think it would be interesting if a hatch were
given one or fwo coatings of this preparation and the result
at the end of a voyage compared with the ordinary_hatch.
It w%ultdhnot be so”exXpensive an experiment as providing a
new hatc

Mr. Dyer : That is for the owners to say ; we have no Power
to recommen any comp osmon and we can guarantee nothing
We only invite them to allow the experiment to be tried, and
I th|nk it would be for the benefit of all if it turned out well.

Mr. Balfour ; There are three or four Processes in the
market. Ther are different kinds of dpalnts r use on ships’
bottoms, and t ey ]get a fa|r trlaI and | think it Is U|te as
necessary fo see”if any of thes¢ preparations will help to
minimizé the great expense incurred.

Mr. Morrison : We hear ﬁ lot about these experlment

but they do not get be¥ond i e experlmenta staq? as a rule.

However, | am er ect wil mg to allow Mr. Balfour to ex-

Re(rlment on ours Ips 1T°he chooses, and to use any patent he
es and to what extent he likes.

The Hon. Secretary : The address recently given by
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the President of the Liverpool Engineering Society was a
very interesting one, and was also a very |mpresswe one,
not” only for engineers, but for the whole country, as sh owmg
the importance to which_the refrl eratlnlg trade”has attaine
and 1S Increasingly attainin ﬁesent day. We all
know the economics of the su r{ect which Mr. Dyer has kindly
brought before us, and | apprehend that every one realizes the
difficulty of treating wood' so as to avoid the current expenses
of every voyage in connexion with repairs and renewals.
Mr. Budding hds referred to what might be done with other
ubstances. ~ There 15 a material which has been brought
efore us quite recently. | do not know what propertles It
has as an insulator but it 15 being used now_for covenn%
iron decks instead of wood, and | wagwondering jf 1t could no
be utilized.in place of wood in the neighbourhodd of the bllg
where we find the greatest decay gom% on. | hoped rep rese a-
tives would have~been here fo-night, to have answere
questions on the subject of these materials, so that we mlght
have some information to quide us. Perhaps it would be weII
In view of the dlspussmn and the open mind we have upon t :
subject, to partl ul %rs from the makers n re ard fo
the various u stance t eo ect of seeing If an could
be ut|I|zed as Insulators, P055| r. Brand, in h|s remar S
at the last meetln%v meant the eca¥] of the wpo work In the
presence of brine Water; | o not think he reterred actually
0.the_sweating or thawmg 0 of the | es, but that It was the
brine itself he referred to; at t e the impression was
that he thought the brine ‘may be an active agent In causing
the decay of the wood. Since ur last meeélnt[] | have been
fold by one who is interested in aper tr hatamlcrobe
has appeared in connexion wit t e w'ood used ﬁa per-
making, and he told me of g %&I‘IOUS |oss, sustained. ont
earance of this mlcro e.. The matter is now being investi-
atﬁ In some of the Ieadlnrg Iabp]ratones, and | was in hope
avin acommHnlcanon rom him saying how far theg were
able to iscover the nature and the cause of the appearance
of the trouble. | understand when wood is repared for
per -making, 1t is treated under water, under a consider-
able head of water pr?ssure and the wood 1s ground to pul
under this ressure after which it goes through various pro-
?esses untif it becomes tpa er anp e microbe or species of
ungus actually went through all' this and appeared In the
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paper after it was made up, leading to the lgss. That being
50, it shows that not only are we as engineers interested in this
matter of the wood being attacked by microbes, but that other
Industries are quite alive to the importance of getting a_pre-
servative to resist the action of these destructive organisms.
| understand one_or two experiments have recently beén made
showing how a piece of decayed wood, put between two pieces
of sounid wood, actually caused the sound wood to decay after
a certain specified time. 1 do not know whether the éxperi-
ments have been carried on to such an extent as will enable
us to have the results put forward to-mPht. _
With regard to tree planting, several proprietors and the
Arboricultdral Society have been working in this direction.

Mr. Dyer : | believe that some perfectly sound wood,
being placed in contact with wood already well infected,
showed traces of decay in a fortnight.  The test was made
at aéem_perature of 75° F. and in @ moist atmosghere. The
sound pieces of wood on either side showed distinct traces

of action having commenced within the fortnight, showing
how ragldly thes(f or%%msms Céln pro?a ate th%mselves. M.
Adamson referred to Mr. Brand meaning that the brine water
was a possible source of decay. | do” not know what Mr,
Brand’s experience has been, but | do not think we have ever
had. experlence of brine water running over the insulation
sufficiently long to cause decaﬁ/. I ?<o not know whether Mr,
Balfour has seen any, but in the work under my notice | have
never had that pbrought before me, | do. n?t think it could
very well effect decay; as I do nof think It is favourable to the
growth of anything.” It may, of course, if the brine is ver
weak and n?t up to the requisite stren%th. In respect to Pr -

Paratlons of the class referred to as for ships’ decks, | believe
CIglgegreat difficulty 1s to get them to adhere to the deck in man

and | do not know but that there mlght be trouble I
get_tm% them to adpere to woodwork. There IS the possi-
Ity also, | ShOA,H think, of sgace belgg formed beéween the
%om ositjon and the wood which would e a bree mg-place
or any decay to start in.  The point that Mr. Adamson men-
tioned” with re,%a]rd to the aPJJearance of the microbe In the
paper is certainly very interesting. It Is a serious matter
angd If ang/thmg is disCovered that will Prevent its action it
will b? thé thing we are wanting, so that in time we may have
a perfect preventive.
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Mr. Marrison : If the stor)( of the decayed piece of wood
causing the two sound pleces o deca |s correct what is the
benefit of treating the wood chemically ? If the microbe is
going to start from the centre we are Just as well off as before.

Mr. Dyer : This was not treated wood.

Mr. Morrison : No, but | take it the microbe began from
the centre and worked out.

Mr. Dyer . The affected wood was placed in the centre
hoegt\e/\{%een the two sound pieces and the whole lot screwed

Mr. Morrison ; And your point is that if the wood were
chemically treated there would be no mrcrobes in it at all ?

Mr. Dyer : No microbe could live on or in the wood.

Mr. Balfour : With reference to Mr. Adamson’s remarks
regarding patent compositions which have been used for the
purpose mentroned | 'do not want to condemn such, but the
resué le(rs been in some ca?]es when Eace on the deck and

e becomes warm the compo ition rises in places as
much as 3 or 4 inches from th e e? A boat to which one
composrtron has ust peen aLPP lied eft port recently, and we
are waiting to ow the results, These com osrtlo sare apt
fo rise In places ac?ordrn to the temn(er ture, but of course
in dealing’ with holds w¢ do not look for excessively high
temperatures, and |t would hardly be fair to condemn Such”a

substance althou gh It .may rise ‘when placed on decks and
under very hot conditions. In examining the holds on the
ShIB | referred to, | notrced that on the marrTnns next the
ripbons there was a strip of composition, and In the course
of a few months | shall be able t0 ascertain the result. De-
cidedly there 1s a great deal |n what was said |n reference to
the nécessity for ome surta le substance for th br ge
the uestron IS, w at Is the base to be compose
IS, a wood base_ there is the same trouble again. It IS the
bilge that requrres most attention.

Mr. Silley : | understand in some cases where such com-
Eosrtrons are used Z bars are applied to bind 1t together and
eep It down. They had to do this to keep the “substance
from rising from the deck. | have seen it rise several inches.
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_ Mr. Robertson : Are any of these substances used as
insulating material ? , ,
Mr. Balfour : | referred to two Stl’lﬁs, annﬁ the margins
of the bottom insulation. 1 might mention that in a well-
known line sailing oyt of London the ribbons gave a consjder-
able amount of trouble, and the strips of composition have been
put in instead of the insulation that was formerly used. This
IS said to have given good results. _
Mr. Morrison™. Do You mean instead of the woodwork in
the insulated holﬁs? "y _
kl\{lrh Dyer : The position Mr. Balfour refers to is as per
sketch.

&ECK

Mr. Balfour : With the ordinary insulation the water
sometimes collected just at the edge and saturated the non-
conducting material.

The Hon. Secretary : Is there any insulating property in
connexion with it ?
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Mr. Batfour : | believe the makers claim there is.

Mr. A. Robertson : Mr. Dyer’s paper deals more partrcu
larly with timber as used in marine |n taIIatrons but it might
be of interest to refer to a material called * Corkstone,™ of
which there are two different varretres Reform " and EmuI

it” It is im r%gnated with |fferent solutions, and after

ern? impregnated” with one solution 1t Is suitable for tem-
peratures from centigrade zero to 20° below, while the other
Is used for temperatures from zero to 150° C. It is very
largely used for cold storar%;e ashore, nailed on to awood back-
round, but I hardly thiik 1t would be suitable for use on
oard ship, as.the ship does not_ usually carry a frozen carqo
both ways. If any other cargo is used the Corkstone is liab

to get damaged unless it is covered with wood.

Mr. C. A. Frower (Member) : | have not had the pleasure
of hearing the paper read, but'| should like to ask the author
whether a preparatron caIIed formalrn spread on the cham-
bers does not help to prevent f ungl ormrnﬁ1 believe experi-
ments have been made in some Ships In echambers to see
If this won’t keep down the fung.

Mr. Dyer : Asfarasi know it does.answer aII that has been
asked from it in, the way of Preventrng any decay gorng on
where the formalin is in contact with the substance. = Of course
we cannot treat the inner Irnrngs with 1t, but as far as the
surface is concerned, it appears to prevent decay.

Mr. Frower : |f it were used in the ulprﬁ)er parts of the
hold, between the brine pipes and the outer fining of the wood
it might be of some effect. | have noticed a great deal of
decay”in that part in different ships.

Mr. Dye Due to the intense cold of the brine pipes adja-
cent to e Wood,

Mr. Frower : I understand where it is used in cold, storage
{t has a great effect in preserving the outer lining of the installa-
lon.

Mr. Dyer : There is not the least doubt that it would have
a qood effect.

Mr. Mitton ; But is not formalin a volatile substance ?
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It might kill the germs on the surface, but the next day it is
gone.

Mr. Dyer : Of course it is simply a vapour, buf | presume
Mr. FIower means this would be done for every fresh cargo ;
it would not last more than one trip.

Mr. Balfour : | was on a shrp recently_where the wood

was treated by varﬁ)orrzrn wrth ormalrn The method is_to
circulate air b sover a_formalin bath, the air arrr
off the vaporrzed formalin with it through the chamber.
Is done before the meat goes into the chamber on shore. Be-
fore the meat Is taken on board the ship the chambers are
similarly treated with the formalin to kil any microbes, and
being gaseous, it is of a most searching nature.

The Hon Secretary : Is it not very inflammable ?

- Yes, | suppose it is, but being so very volatile
I k|IIs aI the existing microbes, and_even if yoH were to close
the hold UP almost Immed ately afterwards there would be
nothing left to burn. It does its work an vanrs es. But
It does nat penetrate into the wood, it will on Sy revent any
evil that is about to commence due to the presenice of fungr

Chairman : | think we have had a very fair discussion on
Mr. Dyer’s paper. to-night. ~ There is an old saying that we are
dy |n from thetrmewe are born, and apparently the same thing
n})p |es in this case. gutwoo o the ships for insulation

ork, and from the minut ?oes in It begins to work Its way

out to its Jatter end. The sofution of the roblem of how 0
stop this decay is the chief interest we haver Mr. Dyer’s pa er
We have heard of several preparations for |mpregnat|o
the wood ; t]rs now for_ those |ntere?ted to see which Is the
best and a% as been pointed out, it |eswrth superintendent
engineers who have the power fo Bermrtt ese experiments,
to endeavour to prove which 1s the best by actual tests.

Mr. Dyer : | should like to express my thanks for the
krnd attenttron |vedn nltle anrljt | hope the r marks thrst paper
ught forward will result in so 00 ern ob arne
hrn& %Hrs SLYY) ect 1S one which rc?em% dds atte tion.
wood IS going, and there will be a greater scarcity soon |f We

go on as we are and It we waste It aSwe do, unless some means
are taken to preserve the wood already in use. In fact we
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should create new wood. | think, as | said, this is one solution
of the unemployed problem. 'We have a large number of
unemployed, and the afforestation of the waste tracts of Eng-
land is a’matter which is really worth taking up. The nation
itself should take up the matter, other nations are doing o,
and it is only the Government that could properly deal with
It, It Is not d@ matter to be left with the private proprietor.

A vote of thanks was accorded to Mr. Dyer on the }Er_oposal
of Mr, Silley, seconded by Mr. Flower, and to the Chairman,
seconded by Mr. Morrison.
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Chairman : To-nl_%ht,v_ve are to be favoured with a lecture
from Mr. Binz on Scientific Boiler Control. It needs no words
from me to_interest a meeting of marine engineers in any ques-
tion referring to the use of the boilers with which they are
every day familiar.  When one remembers the immense cost
of It,e ct al pars]smg through tte tb,otll,erst evetr){hday, otne {:aqc
realize at once how very important it is to get the most out o
the coaﬁ and If Mr. Blng WIﬁ)ShOW how thISgIS to be done, | am
sure g,ou will he pleased to listen to him. | shall now call upon
Mr. Binz to give his lecture.

. When, some six months ago, you extended to me your kind
[nvitation to, reafi before your "valued Instityte to-night this
lecture on scientific contrg Ilng devices for poilers, that invita-
tion was IadIZ accepted bcagse exPerlments which were
then in progress, and which had for thelr object the perfecting
of certain ‘Special tyBes of aPparatus expressly for Maring
work, promised to~ne completed successtully” long before
this. - Unfortunately, however, unforeseen difficultids arose
which have rather delayed matters, and instead of heing
able to confine my remarks, as far as the practical side i
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concerned to experrence with these special Marine machines
had hoped, T must be content {o rely for my Practrcal
data prmcrpa y upon experrence gamed in Installations on
land, * 1 am able, however, to inform ﬁ/out at practical appara-
tus for Marine work of the ty ewrt which_ I propose to deal
IS now being constructed, and it Marine Engme rs. will but
encourage designers by giving the subject the attention which
it undoubtedly deserves should shortl\t;vbe found In successful
operation on man)‘ of our sh m hilst mg paper will,
therefore, not actually include detailed descriptions of adapta-
trons of the apparatus in question, specially for Marine work,
it will deal, in' a general way, with a topic which concerns
Marine Engmeers certainly quite as much as their copfreres
ont Iand and | trust it will for this reason be none the less
Interesting.
8|enee as 0you are aware, has m later glears forced its way
gradually mt many of those fields of ¢ngineering practrce
whrch we had been formerly content to ‘regard "as purely
and entrrel¥ practical, and we tannot deny thaf the movement
In favour of scientific quidance and assistance m the executron
of practical tasks lids resuIte n mcrease economy
effrcrency In man¥ agl rT%renera esrre to abofish aé
much as Rossrble ule fthum ethods and to turn to goo
account the many and valuable fruits.of more recent screntrfrc
research 1S uncuestionably responsible to a considerable
extent for the amount of attention which Is qust at present
being bestowed upon steam boilers and their Turnaces. But
few Who have studied. the subj ect will drsaﬁree with me when
say th at team boilers rea needed this attention more
t an anK er portion of a power plant. | go further to
affirm that, although the boilers and furpaces themselves
have been very much improved of |ate, t ere IS gon-
siderable scope’ for improvement in the methods a o te
convert the coal or.other fuel thrown uLPbon the ﬁrate into steam :
It 15 0 th|s special Rhase of the s Ject that | propose to
Yot subsequent remarks. years past t reat
k of steam users, with few notabe excep lons, lias ‘been
content to leave rthe problem of sto<m amost entrreg n
the hands of the |reman Who wa (an |s man ay
su pose to be fu|¥ abe of eam% with so ¢ mpex
material as coal undoubtedly. is, entire|
experrence which consists prmcrpally of fol

V virtue of
owing more OI’
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less faithfully in the footsteps of those before him, who, if
|t were Possrbe knew even less about what actua y takes
place within a boiler furnace, than himself. ~Nobod Vwou
ever seriously suggest. that a good stoker should be able to teI
his steam pressuré without fhe use of a pressure Igauge and
yet the idea IS ﬁretty %eneral that this same stoke should be
able to judge wnether he is using the correct draught pressure
and the right thickness of fire, whether he is eedrng coal
at the proper rate and whether he Is obtarnrng the correct
furnace ‘and exit tem eratures srmplrvb looking at hrs fire,
That experience without quidance cannot teach these th |ngs
and that the dference etween good and bad stoking~Is
anyhow suffrcrent aarmrngi to warrant careful investigation,
IS perhaps best shown by the following remarks offered b
Mr. W. Francis_Goodrich, |n a faper read last year hefore the
Association of Engineers- |n
. He said ; any trials ave clearly shown that there
is a vast difference. in the results obtairied bZ frremen even
when burning similar tuel meetrn? imjlar demand
for steam. Firing the same orIer in turn, burnrn? a similar
fHeI and eva oratln% the same werohft of ‘wager, It has been
shown that the most inefficient of five different men has
burned 29 per cent, more fuel than the best of the five firemen
there beind such a marked difference in the results obtained
between f e best of the five and the four others, that the
nv ossible course was to discharge the [atter, who had
0 strated that the)& would waste’ or lose far more than
t ey earne every week.” This is an experience which will
no “doubt be borne out b mang you who daily handle
firemen and c%uld possibly Telate mrIar or even moré striking
Instances, suc as for mstance the wrnnrng of stoking com-
petitions on the leading Eng |sh railways by mere_novices
against old experience men and many others. Grantrng
therefore, that some scientific guide or indjcator would be of
real value to the man in charge,“our next poing is to investigate
In what direction this s most likely to be found, and found
In a shape which will be really p ractrcal and also simple
its application. As the, burnrn%o fuel in a urnace 1S pureIK
a_chemical process, It is not sur nsrnﬁ that those in searc
of a remedy for existing conditions should have turned to
Chemistry f0r. it, where it'has indeed been found in a continuous
and automatic analysis of the products of combustion.
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| am fully aware tI|at the é)ractrcal engineer is not anxious
to be led into a_lab rmt f chemical terms and symbols,
which mean nothing.to him—and | cannot myself copfess to
any particular atfi |ty for them. | proPose therefore, to
deal with the chemical_side of the subjec onIy in so far as
It IS necessa g to explarn the methods which 1 'wish to brrng
to your notrc an as far as it forms a necessary part of th
Practrca srde of the matter. | mentjoned just now that
he remed}/ wish to advocate is a continuous and automatic
analysis of the products of combustion, and you will have
gathered from this that | do not suggest that }/ou should
rect a Iaboratory in your stokehold and Insta therern a
“full-blown chemist " to'teach Iyou what to do with your boilers;
This would, of course, be impra ctrcable anditis notnecessarY
there are now to he. hafi so-called Co2 recorders mstrumens
which produce practically automatically a certain number
of records per hour of at least one of the products of com-
bustion, and the most important one, that which the chemist
I pleased to term C02  You have heard of these CO2 recorders,
and you have probably wondered whether they are of anr{
Rractlcal value to the firemen and engineers-in char?e
ope to show you that they are, and what is more, that they
must be considered, to use the words of a regent lecturer
before the Institution of Civil Engineers, “ quite as Indis-
pensable to the working of borlers as a steam enqme Indicator
IS t? the care of engines.’ % prove my case 1 must needs
explain first the meanrng of the term C02 and the bearrnt\r
of this constituent of the furnace gases upon the degree o
efficiency of combustion.  C02 stands for_carbon dioxide, i.e.
a compound of. carb?n C, and oxygen= 0, In chemical union
In the proportion of one part of carbon to two of oxyth]en
We need not stop to fathom exactly what ghemrcal apion
embodres suffice it to say that C02 |s formed when carbon
such as for instance the rmcrpa constituent of coal, Is brou ht
|nto Intimate contact with asuffrcrenc¥ of oxygen, as Is done
%/ orcrn%arrovert le grate in a hoiler urnace |n the ?resence
of a su iciently qh temperature. This chemical , uniop
Is nothing more”nor less than compustion, and this of |tseIf
exPIams the importance of rehable. informatjon about the
centage of this C02 ?as resent . in fthe exit gases which
ass o e stack. But Tet us examine further : “The carbon
n the coal (I do not deal with its many other constituents,
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as theg do not affect us materraIIy herd IS not always burned
to C02; it may be changed on to CQ, or car on monoxide
which is a chemical compoun f carbon and oxygen in erﬁ#al
proportion, . Or any particle of C02 may be re- rans or
into CO. If it should, 'In 1ts passage throur{qh the fire-bed and
flues to the chimney, come In contact with atoms of high
heated carbon. _Now hoth C02and CO are colourless gases,
and the proportion in which they are present In the furnace
gases can onIy be determrned g/chemrca anagsrs
The fo Iowrng f| ures will show how Important it js to
those who wolld ave their boilers operate economrca

and efficiently that sych analyses be ma e _copstantly.
pound of drg carpon burned éntirely to C02 gives us heat
equal to 14,000 B.T.U., whereas the same weight of the same

carbon burnefd to CO only yields 4450 B.T.U, It follows
at once that if we discquer a fow percentage of C02in our exrt
?ases we must be Iosrn? a lot of the héat which shoul
ransmitted to the water in the Dboiler, and inversely a hi h
ercentage of C02 sh?uld mean that we have sectred the
ransmission of most of the heat generated by the combustion
of the fuel to C02 Generall¥ speaking, this'has been proved
to be trug in Practrce Two factors must, however, be taken
Into consideration If the conclusions formed from an estimation
f he C02 contents of the exit gases are not to mislead us
slig t¥ These are the presence of CO, when the p rcenta?(e
of C07 ishigh, and the temperature of the gases at the stac
Considering, as shown by above frgures that CO is a heat-
absorber, a&proprratrn a$ a matter of fact some 10,150 B.T.U.
per pound of carbon from every particle of CO2which 1s recon
verted into CO, it 15 obvious that It would be little u%e to
duce a set of conditions which, whilst securrng
centage of C02 alsp has a tendency to encouragé the res nce
in appreciable quantities. “Although It Is not at the
resent m? ent practicanle tg construct continuoys recordrng
achines tor theestimation of CO—and occasional_snap test
g\trea %fstlrttle value—this danger of CO may be readily guarded
|
gAs mentioned, CO isformed in the frrst Iace where suffrcrent
oxygen Is not available to competet e oxydizing or urnrng
rocess, ﬁnd form C02 It follows that all we have to do t0
reventt IS |n|t|aI f rmatron IS to admit suffrcrent alr to ensure
n ample supply of oxygen. As the rate of combustion Iin
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average plants in_our present-day furnaces already demands
an excess of air, If steam IS to hé kept up, cases of too little
alr are comparatrve}/ scarce, Moreover where the formation
of CO IS due to a shor ag(e of air sup y, the fact will be indicated

a Jow ercenta e 0f C02sh own 2recorder,  There
r mains t e question of a transfor atron of ;}XL back to CO
In Its passage fo the stack. This possibility has been shown
to be comparatively remote, so long as the rfercentage of C02a
shown by the recorder, is not morg than 14-15 per cent. he
formation of CO under these conditions 1s most probrbly due to
a low velocity of the gases in the furnace at a h htemF rature
which encourages coritact of particles of CO2with hi yheated
carbon. Such™ conditions are decided| undesrrable they
are, NOWever, Very rare in practice, as they are Onh/ possrble
where_the dut¥ on the boilers s very light ave thus
establjshed that we may safely accept the guidance of the C02
record, provided that we do not strive to “attain results aver-
aging. more than 14-15 per cent, of C02

Béfore showrng now what |t reaI t¥ mean |n figures to have
a low, or on thé other hand, ave a gercen tage of
C02 showing on the, chart of a "c09 recorder I must add a
few remarks regarding the temperature of the stack gases
Since economizers have become popular, at least witli” land
Installations, 1t is often erroneously ?on jdered an advanfage
t0 show' ahrgh temperatyre in the tlues leading to the economizer.
It is pointed out that this mll mean a hrgher temperature for
the water in the economizer, and_ the fact Is quite overlooked
that_had the heat been utilized in the boiler itself, the total
efficiency woudhave been much g reater | use this illustra
tion to em hasize the Importance of continuous records of
the temp er ure of the exrt ases, which temperature should
be kept at the Jowest obtarna le Irmrt consistent with ag
draugh for t IS re son 'ﬂ temp ra ure at the ac
whic sowst at a large ro ortign oft eat whrc sou
have been transmrtted to th e tiorler IS berng wast%
either to copdjtions unfavourahle to com e com ustron o
the fuel and the gases 8rven off by it imme |ate}¥ over the
?rate or to too high a draught pressure, causing . the gafses )]
ravel at so high a'velocity as not to allow the boiler suf |crent
time to absorh all or most of the heat carrjed in them.
far as the first cause is concerned, this would in all cases be
clearly indicated on the C02 recorder by a bad record, but
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the latter possibility, tho_ugh comparatively remote, renders
It desirable for me to advisé consideration of the temperature
8¥ tCh% 2eX|t gases in addition to the analysis of their percentage

Let us now consider the losses actually occasioned in a hoiler
furnace in relation to the greater or ‘less attention paid to
the CO02 contents, and the” temperature of the exit gases.
The following are figures computed from actual experiments
EAV Mr. 0. L."Peard In one of the large London powder plants.

r. Peard assumes an average coal to yield 14,000 B.T.U,,
which you will probably consider a little’ high; however, this
\F/)valllrlisggt_affect the valle of the figures for “purposes of com-

With 5 per cent, of C02 at 500° F. the loss is 35 per cent.; at 400°
F., loss IS 28 per cent.

With 7 per cent, of C02 at 500° F. thelossis 25J) percent.; at 400°
F., loss is 20 per cent.

With 10 per cent, of CO2at 500° F. the loss is 18per cent.; at 400°
F., loss is 14| per cent.

With 12 per cent, of C02 at 500° F. the loss is 15i per cent.; at 400°
F., loss is 12) per cent.

With 14 per cent, of C02 at 500° F. the lossis I'i\ per cent. ; at 400°
F., loss is 10J per cent.

Briefly this shows that if an en me?r can by the use of
a C02récorder Increase the percentade of C021n the exit gases
from 5-14 per cent., he will have effécted a clear savmg_on his
coal bill of 21| per cent. If he can succeed In redu mg_ nis
t%mpera,ture at stack b¥ a hundred de%rees at the same fime,
the saving will amount to 24J per cent..

Even if"only 12 per cent, can be maintained_it will be worth
domq for thé saving will amount to over 20 per cent. It
is. well-known that temgeratures of the stack gases, consjderabl
higher than %hose glv n here, are_fre(iuent met wjth, whe
the loss 1s, of course, also proportionafely greater; the figures
given may, however, be taken as a fair average in up-to-date
Wants. have ihosen 5 per cent, ?s the lowest figure, because

here reasonable care is taken lower percentages are not
often encountered, but it must be said that where C02recorders
are not In constant use, an_average of more than 7 per cent,
IS very seldom obtained. This IS trug even of those plants
where"the value of flue gas analysis has been to some extent
recognized, and where “occasional snap tests are Cmade—
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although these tests méiy show hetter results.  Qccasional
tests cannot be expected to provrde a reliable indication of
the average conditions, as the firemen are well aware when
they are taken, and there 1s no guarantee that the good results
shown at the moment are marnt ined th rou ou
night. Such a guarantee can. only be urnrse con
tinuous recorder. Now it might be said that |t |s one thrng
to show up bad results, but quite another to remed%/ th em
and |t must, of course, be realized that a tell tae or th a
|s what a CO2recorder really s—cannot automatically remed
the defects which it points out. However, it is nof difficult
to see that such a machrne I, nevertheless, of Igreat value
when one remembers that stoking consists afte all of but
a few in themselves very simple manipulations ; and given
the means to know what is going on, good results can be
obtained in a very short time €venby the stokers themselves.
The success with which C02 recorders have met during the
last few years in land Installations—there are_probably” now
some 800" of varrous ty(Pes In use In Great Britain, they are
working In the dockya satC atham, Devonport, Portsnfouth,
Sheernéss, Pembroke, Gibraltar, Malta, and  Simonstown
and are employed by the Unite States Naval Department
In therr variou test Stations used to, select firemen—is alone
suf |crentt%provet is. Before referrrngrndetarlto the various
wa¥s In which a C02 recorder can assist in the improvement
f the conditions of combustion, let me draw your attention
fo one of Its functro]ns which 15 not %enerally recognizeq ai
Important, but which has in my oprnro a very great practrca
?ue—l mean its moral effect trr#on the men In t e words
an American _engineer, achine which will show up
attention as well as neglect an waste of money at all times
nr t and day, which, cannot be brAbed orrntrrrardat% ? daled
or changed, givin Eust an true record without avour

or bias, 1s a good' paying Investment beyond all doubt.” To
this must beg aéjdg thgt I tl

%n Intelligen ?]toker cannot hep
developing an Interest in the records of his work, as made

on the recorder, with the resuIt that he er at once set about
Improving them somehow: and you ma¥ be sure that eerI
do'it, even though he may not be abe 0 ﬁe IWyou afterwar

exact% how 1t was accomplished. = Especially where a numb er
of stokers are engaged oh one pIant a frrendly rivalry will
be set up between'thiem; each manwill do his best to outstrip
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his rival, there will even be bets on the best CO, chart—all
to the benefit of the employer.  Let us now' examine into the
various manipulations which affect the COL contents of the
exrt %ases here is first of all the air suRpIy This Is up-
the most imp ortant factor. ave already said
t at We annot in practlce feed only the 8uantlty of air'which
would furnish no more than the required volume of oxygen,
we must have an excess: but this excess should, as you kiow,
be Kkept down as low as Is possible, for every pound of excess
cold air that we admit to a furnace not only lowers the tempera-
ture of the furnace but in addition 1t must be heated to the
temPerature of the exit gases, which is an obvioys waste,
Particularly with forced “draught furnaces the danger of
furnishing a large excess of air is very great In addifion to
the C02 recorder, which shows this excess, rau%nt or Vpressure
gauges to quide the stoker will be found extre ely valuable
specraIIY on ships where the conditions of load are com-
pargtrtétlleyeconstant and are, of course, already in pretty
eneral Us
J The points next in im ortanci are the thtckness of the flre
nd the intervals between sto in ? speak mH ?( |re
urnaces, which concern you c iefly. "The thic ness of the
bed varies considerably with the draught available, the duty
renurred of the boiler and the cIass of fueI used, byt the general
rule p;ﬁlles that 1t should be as even as gossmle d free
from holes through which great jets of air enter, ~ Its hickness
should be in any case so"adapted to the periods of stoking
that the fire is not on the one hand allowed to burn too low’
and on the other hand it should not be so heayy that con-
siderable time must elapse before the fresh fuel thrown on
can be properly ignited. Consrderable improvements have
erther often been made by gcce eratln% the rocesi of cleanlnﬂ
t eflres (or clinkering), avor Ing as much ossrbethe Inrus
%o a|r when thé fire doors are ope fi y .th ere are
such considerations as repairs to the ettln%s cleanin o the
b?ner shell, alteratjons to the %rate fire-bar orfuecf P g
EXCeSSIVe radlatlon and ma Z others. Eac adds its Nittl
share {0 the general improvement, with the Inevita Ie result
th?t afﬁ ﬁmonth or two the C02record, and with it the coal
bl show that efrmency and economy have been very
?n5|derably Increased, and this without material itructﬁtral
terations or additions; and without any considerable outlay.
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All this is perfectl¥ well known to you, but every stoker does
not know it, and if he has some ready means of verifying the
results of his actions he will quickly improve in” his work.
The C02 recorder is a sort of automatic calculator or readr
reckoner. It adds, divides, subtracts, and shows the result
of a man’s work whether good or bad, which is what one really
wants. It mlght be added that QO> recorders are quite

Flg 1,—The i S_layrpceo . BA,Ht éleantelrcmc\?%V?Iusnon Recorder.
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mex?enswe to maintain, costlng onlr a few shllllngs_per
month, and their |ife 1s an exceedingly long one. Provided
they are given a little attention, sayas much as is bestowed
updn a féed-water heater, an oil separator or other sa_vm%
appllltance, they can be relied upon to give accurate and reliabl
results

Fig. 2—The “ Sarco ” Automatic Combustion Recorder.
Type “ D. Sectional Elevation.
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| will now describe as briefly as possrble one desi n
recorder, that known as the “ Sarco,” which was one 0
first on the markeﬁ and 1s, 1 believe the one most enera K
used. It s the only one of which, as far as | am aware, a
adaptation for Marine purposes will be shortly available.

DESCRIPTION OF “SARCO” RECORDER, TYPE B.

The a’n aratus is erect |n the stokehold itself or en me room,
ref rably as near to the or ers as is convenient, so that tie firemen
ave |t |n contrnuousvrw oesnﬁt owever, interfere with the
accur crg eebrecorsto averl I|ne ané/hgpnvenrent |stanc8

; It e SToke: BB gon bl éagtnaﬁe o Each Bofler &nd. {re

oller,. and %e
anches are fitted ea a cock and run Intg a main pipe, Whic

ter ssrn a S ecra ?Wer tak e'& ses tQ t recotrfdenr the can-
neﬁ(o ert} not ers a en t eogﬁomA
c tak ase 0 unne e suctl
orced dra T |s eserves o rovr acontrnuoEs
dp gas. from t e ers acr e mac |ne the cocks
6 ein th agssowfn |nt utr |on | . making a passage
rom t] n and ou rou% From'this strea
constante/ Wm thte aahrne secures sam Pl s at freq u?nt Intervals
automatr al )r ollo d g manaer Ine srtream of water from
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ab?orbed Thereshdirewrllcollactu”derthefloatf1 and. 26 ofthese 18
IS ar?er nd mu% I(,1ter an consequent erarse

s imite arrangement of thumb-screws 14and Ir5st ]th
t eIen tho |ts stroke When It has come t restt e remainder
as WI coIIe nder the tloat rrvrn this up and causing
t to travel downwards on the
ents o the |nst ument are so ade that the pen will
trave of the chart tq the zero line |fon atm errc
alr een or rou hte otas and nohrn has been ans
A yseurretesa 0 astoe
sstro e an absorbed'|n the er cause a orresp
ess VO f sto r ac t h ca nott N causet
rave down ewho he c r force It os
|g er up, accor | rcent sor e In the pot
IS Wa een r es m the pe on he
ore'”th'a‘%a Al S&C?H‘a o ; aanaar o é o0 %Sm gnd,s h
ins, to_operate, all the ? i rec (SJ when the sa yEZ IS
red the 'gas uhder thet 0afs I draw oyt escape to
s he rough vessel 6 dt . res ar e as
| |nto t e me]asurrnpoc am er as sooH as the

e In et q] the whole, process of analysis an recordrngwrll be
repeated when the levels rise once more.

Chairman . We are much oblrgled for the admirable Iecture
Mr. Binz has given us, and we shall be very rlrad Indeed If anx
of you would take part in the drscussron t may have bee
rather difficult to follow as we have not printed copies of the
lecture before us, and | am sure there will be some points about
\trvhrch ou are not quite clear which Mr. Binz will be very glad
0 explain.

Mr. G. W. Newal1 (Member): Can the apparatus Mr. Binz
referred to be used on'shiphoafd ?

Mr. Binz . It has lately been specially adapted for us on
ships. . The’ machine for “ship board would Preferabl of
Irndrrcal shape, and hung In such a wa hat it would rfe
0 do uséful work " rough weather. Foen would
Erobab y be actuated by a special arrangement which would
eep it on the diagram.

Mr. Newall : | presume the instrument must be in the
stokenold ?

Mr. Binz : The stokehold is the right place for it, but it may
be erected in the engine-room.
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Charrman ; ask whether, in drawrn% furnace gases
through the apCParatus there 15 any possibily g of the gases
analysed being different to those draiwn from thé furnace

Mr, Binz ; After the first few minutes the gases are not
affected by the pipe work.

Chairman : Would not some of the c02 be absorbed in
the water used in the instrument ?

Mr. Binz : Slightly at first, but as the same water is always
used, it has no_effect upon the record after the instrument s
once started. ~The water that drives the machine Is used simply
to compress the air above the power vessel; it is merely the air
pressure that drives the liquid up.  Once the sealing liquid
IS saturated, there is no more gas absorbed.

b ,I\l/lr. Newall : Is it necessary to have one recorder on each
oller ?

Mr. Binz ;. Only if it i desrred to get seIparate analyses
from each boiler, hut branch Ipes ma b% rom eachb iler
Into @ main pi e romw ich s mples of tegasmay e drawn
Into the recorcer. This is the usual course, and ¥thrs means
ls)%plaerrgrte results are got alternately from any of the series of

|

Mr. Newattr : May | ask the cost of the instrument ?

Mr, Binz : | do not know what the cost of the marine {
£30uId b'g “but Por land work they cost on the average P/J)m

Mr. C. M B. Dyer gMemberg With regard to the caustic
potash used, is it"a measurablé quantity

Mr. Binz ; It is a solution in distilled water of about L27
specific gravity.

Mr. Dyer : Starting with the solution at this strength
would thé Ennstant anaqyses not have a tendency to weakengrt ?

_ Mr.Binz : Yes, it doeds weaken I |n time. Ifhhe instrument
is constantly workin Y and night, giving thirty to forty
analyses er hour, It woud be necessary to"changé the solu-
tion every fortnight.
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Mr. Dyer : Would the record not be slightly incorrect due
to this weakness of the solution ?

Mr. Binz : It could run_four or five weeks without seriousl
affecting the record ; but if the solution Is changed every for-
n_|1gfht under the conditigns | have mentioned, there would be no
difference between the first day and the last.

Mr. 1. G. Rendat1 (Member) : May I ask where you would
take the dgases from to be tested in the case of a marine boiler
—the ordinary multitubular boiler ?

Mr. Binz : In the last combustion chamber, or, in the front
of the hoiler where there is a smokebox. Each engineer may
E)Iease himself so Jong as he gets a good average sample where
he gases are well mixed and as néar_the uptake as possible
so a5 to get all leakages recorded, = Of course the Percentage
of CO2will be slightly different in different places, but a relative
reading is obtained.

Mr. Dyer : Then %/ou are relying on this chemical absorbing
a constant volume of C02 leaving the instrument to recor
what remains.

Chairman : N0, Mr, Binz, as | understand it, relies upon the
caustic oéash absorbln%_the whole of the CO?, and what the
pen records IS the remainder of the gases, the unburnt arr,
and the nitrogen of the burnt air.

_ Mr. Binz : That is so. Caustic potash absorbs all the C02
it can get hold of.

Mr. Jas. S. Gander (Assoc. Member) : What conpexion is
made between the instrument and the pipe containing the
gases on the marine job ?

Mr. Binz : it is connected with flexible tubing.

Mr. J. R. M. Ei Member).: Do you experience an
difficulty on accoun'tt(gf1 tf’we vibrazion on yboard |[s)hip with ré-
gard to” the record made by the pen upon the chart ?

Mr. Binz : Great dlffICU|t¥ th been_experjenced in that
res ecﬁ, but I think I may Safely say it has been overcome
no athou%]h, as you may see, It is not an easy matter. In
8ne case a magnet'is used” to force the pen to” keep to the
lagram.
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Mr. Dyer : With a large battery of hailers, sa% thirty to
forty furnaces working at” one time, would ablé to
différentiate the bad stoking for the separate borlers when you
take an average sample from the whole series ?

Mr. Binz : You would be able to over a certain period,
but if you wanted to make tests PIOU would req urre to take
one boiler at a time. For genera runnrng you will be able
to tell a good day’s work from a bad_day’s work by taking an
average result from the whole series.” The machine 15 so
sensrtrve that when the door of the furnace is opened the pen
%oes down a Imost immediately.  If it is recording 12 per cent,,

|go down to as low as 2 per cent, when the door IS
opened or firing.

Mr. Dyer : Are the connexions of rubber ?
Mr. Binz: Yes.
Mr Dyer : How long do they last ?

Binz : About twelve months. There are cases where
they do not last so long, but it is then due to carelessness in
allowing paraffin or othér oils to touch the rubber,

Mr. Dyer : What is used for filtering ?

Mr. Binz : In the range ofprpeworkalarge f|Iter IS provrded
and a varretK of materials used, most éommon y wood shav-
r|1n S hsome ave sawdust inserted, and a very good thing Is
orsehalr.

Mr. Dyer : | presume there is no danger of any gas being
generated in the filter due to the admission of air.

Mr. Binz : No, the filter is sealed to guard against that
danger.

Mr. Rendat1 ; IS there any limit to the length of pipin
that mayerheaused between t?reyrecorder and the gorler piping

Mr. Brnz ; Good results could not he obtarned with more
than 200 Prpework owing to the ganger o Ieaka%es ut
other th an “that danger there’ js no limit. Of course ' that
Ergcrrggy long stretch and hardly likely to be encountered in
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Mr. Dyer : Could the instrument not be placed in the
engineer’s cabin ?

Mr. Binz : On land they are very often placed in the en_?ln-
eer’s room, but the right place, undoubtedly, is near the boilers
where the firemen can see it, because it is intended as a quide
for the firemen as much as anything else.

Mr. Newalt : Do you consider the instrument is sufficiently
sensitive to take the record in this room as agalnst the air on
a mountain top. There is a certain proportion of gas in this
room.

Mr. Binz : It is less than , n per cent. ; the instrument
records within Moer cent, ~ The record IS made on the chart
In this way. (Mr. Binz illustrated by blackboard diagram.)

Mr. Dyer : IS 12| per cent, the highest practical result
that has been obtained ?

Mr. Binz : No, the hlﬁh%st practical result is 5 per cent.
It 1s possible to go even Rigner, but 1t Is not advisable, because
it means making artificial conditions which encourage the
formation of CO as well as C02

Mr. Dyer : Has the instrument been tried on internal
combustion engines ?

Mr. Binz : Experiments have been made, but not very
extensively.

Mr. )y o Are there any records of how oil fuel compares
with coal ?

Mr. Binz : It compares pretty fairly, but the results are
not o gé%zci; there IS g dlf%erpence%f %et\yveen 3and 4 per cent.

Mr. Dyer : The oil fuel showing worse than coal.
Mr. Binz : Yes, to that extent,

Mr. Dyer : It would be interesting to have the results of
the internal combustion engines ; there ought to be a higher
percentage there.

Mr. Binz ; Yes.

Mr. Newat1 : How would you protect such an instrument
from firemen who wished to damage it ?
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Mr. Binz : The best wav is to show the firemen how it will
help to lessen their work, and they will then have po desire
to damage it. If, for instance, a premium were offered for
the best results, a wonderful change would take place. ~If it
IS necessary to protect it, that is ai ordinary mechanical point
that could e easily solved by making a suitable covering.

Mr. Rendall : Does the temperature of the engine-room
affect the instrument ?

Mr. Binz : It does not affect the accuracy in any way.

Mr. Rendalt ; With regard to the water arrangement
which drives the instrument; Is there an); limit to the amount
of water in the tank above the machine

_ Mr. Binz : It would be arranged so that the water flowing
in would be the same as that flowing away, so as to give an
even pressure.

Mr. Rendatt : Is the water running away finished with ?

. Mr. Binz ; As far as the machine is concerned, but the water
Is not soiled and may be used again.

Chairman : The water may be sea water ?

_Mr.Binz : Yes; it is only used as a pump, to get a sufficient
air pressure.

Mr. J. G. . About what quantity of water would
be used per%ﬂ(rjq?” | Y

Mr. Binz ; It depends upon the speed at which the instru-
0eunrt IS moving, but it is usually from three to five gallons per

Mr. Newaj1 : Can the instrument not be used to do more
work; that 1s, to do something more than merely record ?

. Mr. Binz : ]t has_been trlehd, but any such arrangement
is always too * cast |r?n.”, There 15 a system bey which the
amﬁers are dustede%c,trlcallyk accordi %to,th C02shown
on the recorder, The 0 Hectlon Is that there is not sufficient
ﬂe,XIbI|I'[P/ to allow of the changes that const ntlé hapﬁ)en
being followed. 1t is necessara/ 0 have a free nand to alter
the “conditions as necessity demands. Very frequently a
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little electrical device is attached, by which a red lamp is fixed
s0 as to show when the C021s too low. ~Immediately the
pen goes below a certain limit the lamp is lighted.

_ Mr. Dyer : Have you determined what part of the funnel
Is best for the best aspirating effect of that pump ?

Mr. Binz : Yes, the bottom part, but on board ship | do not
think it should go into the funnel at all, at least where there
are forced draught arranqements. It should go Into the suction
%hdaenotfhtehetggﬁ; this would be more constant™and more reliable

stack.

Mr. Dyer : | supﬂose it would onlg be a question of the
number of records whether it is a good draught or otherwise.

Mr. Binz : No, it means a longer time taken to_show the
results on the diagram.. Each time the liquid rises, it depends
on the speed at which it is running how Iong it takes to make
the record on the diagram. The quicker thé water is made to
rise, the quicker is fhe,o eration right throygh, If there Is a
Poor drayght the velocity of the gases through the pipes Is very
low, and If there is a change in the firing it would not be shown
Immediately.  For that reason there must be a suction so as
to get the results quickly.

Mr. Gander : | suppose the instrument could be used for
determining other gases.

Mr. Binz : Yes, any gases that can be absorbed by using
different chemicals.

Mr. A.;Robertson (Member) : Has the instrument been
tried on shiphoard ?

Mr. Binz : Yes, in two instances.

Mr. Robertson : With what result ?

Mr. Binz : The results were good as far as the machines were
concerned, with the exception of excessive vibration. The
pen had a_tendency to come away from the chart, and two
or three times there was a spoiled record.

Mr. Ropertson ; What was the comparison with land instal-
lations with regard to consumption of fuel ?

Mr. Binz : It was rather worse, but there is practically
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no difference if we consider the first installation of the C02
recorder in hoth cases. In some London plants the results
were very bad until the use of the recorder caused the waste
to be checked. So the marine records. were not much worse
thap those on land under similar conditions, but there appears
to be room for improvement.

Mr. Robertson : What was the average result ?

Mr. Binz : The chart showed on the average a record of
about 5 per cent.

Chairman . Would you kindly explain this one point ?
Suppose there are twelve records per hour, that is equal to
one every five minutes, How long does It take for that record
to be madle ; for what length of tinte Is the sample being taken ?

Mr. Binz ; About ten seconds.

Chairman : It acts every ten seconds ?

Mr. Binz ; The whole process, from taking off the sample
and %uttm it through th% machine il the record is made ‘on
the chart, would occtipy about one minute.

Chairman ; The point | have raised is whether, in the event
of a record, beln(t; taken accidentally two or_three times in
succession, éufst at the time when thé man is firing, the result
would not affect the average.

_Mr. Binz ; Yes, but the average would be for the whole
time, naturally the result will not be equal all the time.

Chairman . | have had to do with a ga,s analysis apparatus
on the Admiral rY Boiler Committee, and jt was of very great
service I enabling us to determine the eff_|C|enc¥] of the' water-
tube boiler as we now use it; it determined the best thick-
ness fo keeJJ thel,flre . and pow ofte tpex were to be fired ;
It led us to realize that  little and orten ™ was the proper
practice for firing. In the apparatus we used we took our
samPIes_ from ac%ntlnuousms iration. We ha,daver%/gr_?dual
msg ration, and t eves(fel took three or foyr minutes tofill UP'
The apparatus recorde Alot only the 02, but the oxygen. It
analysed the gases, but did not make diagrams.

Mr, Binz : Of course the record is being made continuously,
also In this case.
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Chairman_. But successive records might be taken at times
when the firing doors are open.

_ Mr, Binz : That would not affect it veryrmuch if the average
IS being taken (ff ﬁ number of boilers. "The point you rajse
IS certal_nl%goo that If the man happens to e_mnP when the
record 15 being taken it will alter the record slightly, but the
records would average out over a period.

_Chairman_: But you could not take an average over a con-
tinupus period; yoy do not take the %as for analysis out of a
receiver, you take It from the main stream.

Mr. Binz : It isrpumped through continuously; the machine
merely picks it up from the constant flow of gases.

. Chajrman . But you said the firemen could see the effects
immediately on the Tecord.

Mr. Binz : S0 they can ; directly the firing door is opened
the record would go down,

Chairman : Are any of these machines in the dockyards ?

Mr. Binz : Eight machines have been supplied to various
dockyards.

_ Chairman > Was it for experimental purposes ? The other
E)ns_}rument | referred to was used only for experimental
oilers.

Mr. Binz :In this case the machines are used for the ordinary
boilers in the yard.

Mr. Dyer ; What record does the machine give when used
with the 'mechanical stoker, better than the average ?

t l\_/Ir.t hB in :ﬂg\jo, not so good. Thedc%n_cllusi%n quc_av%| come
0 IS that nothing can surpass a good boiler hand-fired, pro-
vided there 15 a é’o_od stokepr. Bu% 00r men with mecharﬁcal
stok r?, can sometimes get as good results as qood men on
hand fires. On the othér hand, with mechanical stokers one
canéwt so readily alter the conditions to suit the class of coal
used.

Mr. Newatt : What is the theoretical percentage of C02
present in the products of combustion ?
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Mr. Binz : 21 per cent.

Mr. Newat1 : In a paper read before the Institute some time
ago our friend Mr. Brand made a statement that * about
2 J)er cent, of the gas issuing from the funnel would be (XL
and the remainder riitrogen.” "~ Is that the case ?

Mr. Binz : It is putting it rather vaguely.

_ Mr. Newatr : Of course there would not be that proportion
if the combustion were perfect.

Mr. Binz : 21 per cent, is the theoretical proportion.

Mr. Dyer : It would not be possible to have more because
nitrogen comprises 79 per cent.

Chairman . There is another point; one may be percen-
tage of volume and the other of weight. The figures in the
two cases differ considerably owing to” (XL being & heavy gas.

Mr. Binz : That is a E)omt | was about to mention, because
as the percentage of ¢ 02 referred to in the, Ipaper Is much higher
than it is ever possible to obtain, 1t 1s quite possible that per-
centage by weight is meant.

Mr. Newall : | believe he does; he takes the weights of
the gases all the time.

Chairman . Could Mr. Binz tell us whether there is any reli-
able thermometer for testing the final gases at temperatures
of ahout 500° to 600°.

. Mr. Binz . For_measuring sych hl%h temperatures an
instrument on a different Prlnc_lple to the ord_lnarﬁ thermo-
meter 1S preferable, and fqr this gur 0se an Instrument on
the thermo-electrical princijile has been designed. A junction
of dissimiliar metals Is used, and the current &et up“in that
antlon on_bemg subjected to heat, Is measured on ﬂalvano-

eter.  This InStrumient 1s exceedmtqu sensitive and very
reliable, and registers temperatures up t0°3,000° F.

Chairman ; What is the cost of them ?

Mr. Binz : About £10 as usually fitted, but of course there
%5% more expensive kinds (recorders) which go up to about

n
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Mr. J. Clark Memb_er% - We have all listened with much
pleasure to the explanations of Mr, Binz, and | am sure he has a
good deal of experience in this subject, but I think we should be
ven better pleased it he would be good enough to tell us some
of the defects in the ordinary, everyday working of the instru-
ment. It isatrue saying that we must™ get the'truth from the
or$p05|t|o_n man,” but | think Mr. Binz might also give us a little
information in that respect.

Mr. Binz : There is nothing to conceal: if anybody feels a
desire to suggest points where they think there may be”defects,
| shall be very %Iad If they will do so. | may say, however,
that the greatest difficultyexperienced in analysing the dirty
ases was to keep that dirt out of the instrument, the real

Ifficulty being to find some suitable filtering means to keep the
soof out. ~ Thathas been done very perfectlY with this machine,
and in addition a special little filter is fitted inside in which
glass wool 1s used. Another difficylty experienced Is jn connex-
jon with the pipe-work. 1t.is not always all that can be desired.
Sometimes Whebn the machine h(?s_ﬁone wrong, and after Preat
difficulty ha§b een experienced | _Iocatmg the cause of the
error, It°has heen traced to a leak in the pipe. At first there
were mechanical defects, but these were overcome in course
of time. At Present |.should s_ag there is no drawback ex-
cepting that the machine_requirgs a little attention, as, of
course, all._ machines do. The machine, as you see, is very
simple in its manipulation.

Mr. Farenden : Could the recorder be made to make a
record for a week at a time ?

Mr. Binz : The recorder could tfe made for a week’s work
or.over by making the diagram ong enough, but I should
think the fendency would be, If the machine was not looked at
for a whole week,“for that machine not to be looked at at all,
which is hardly what is intended.

The Hop Secretary . Have you tried the Orsat Gas
Analysis Plant in conjunction with”it ?

Mr. Binz : Yes, that is the instrument used everywhere
to_test this machine ; the two are tested side by side, and
this maching Is guaranteed to be within \ per cent, of the
Orsat Reading.

p
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The Hon, Secretary : The convener of our Fuel Testing
Committee is here to-nl_%ht; | do not know whether he has
any suggestion to make In reference to this.

Mr. J. Crark (Member) : | do not know that | have any
sug estion to make ; It Is more within the province of the
chémist than that of the engmeer, the analysis of fuel gases.
Some of the statements mage one cannot fully endorse; but
on the whole we all agree with the remarks of Mr. Binz,

Mr. Binz : Might | ask what the statements are which
cannot be fully endorsed ?

Mr. Crark : In connexion with the statements with regard
fo the temperature of flue gases. For instance, it invariably
follows, when the flue gases are gomg up, the shell is getting
dirty ; it 1s a feature Well knowr to exist,

Mr. Binz : | quite agree with you.

_Mr. Farenden : Could we have one of these instruments
fitted up for the purpose of experiment ?

Mr. Binz = If we could get the necessary water supply |
think we could do if. If }he necessary arrangements could bg
made here or anywhere else, 1 am sure | would be delighte
to explain the machine.

_ Chairman : May I ask whether any modification in the
instrument would “he needed 1t liquid” fuel is being used ?
Liquid fuel 1s a hydrocarbon, and the most valuable” portion
of It is hydrogen, “and that burns up so much of the oxygen
of the air that the analeysm of the nitrogen and oth%r ases
left behind would not, pérhaps, give a faif record of the tom-
bustion effected.

Mr. Binz | may say that with liquid fuel the instrument
would not give so high a reading.

Chairman ; IS that one reason ?

Mr. Binz ; | should say that the presence of hydrogen
é% l?dr%se?n why the result oybtained IS ngt 50 good as thh %he

Chajrman . The same thing will _aﬁply, to some degree,
with different coals. It anthracite, which'is'nearly pure carbon,
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IS being burnt, the instrument will give a high result. With
north-country coal there is more hydrogen, and with Scotch
coal more again, so that this machme which records only
C02 will not™give the s%me resylts with' different coals, even
although they are being burnt with the same efficiency.

Mr. Binz : The machine to||ves the same value although
it may start from a different percentage. If the amount of

02 can be improved, the same mpercentege the final results
as regards econpmy will be the same

Chairman : Suppose, .in using Scotch coal, for instance
the flrlng\Ns done |n an irreqular wa?/ mstead of “little and
often.” “When it is first fired part o the coal does not burn
but distils off as hydrocarbon gas in that case there will be
a greater proportion of C02 registered. | more air had been

admitted to burn the hydrocarbon, the nltro en in that air
WI|| remam .and so Ies?]en the ﬁercent ge of CO2in the funnel
gas. In this case, although the combustion would have been
}rgtsojtoved the record of the apparatus would show a lower

Mr. Blnz . If dense bIack smoke IS being emltted unburnt
carbon IS etcgosent out of the chimney, and also CO, conse-
quently 2 record will_be low, and it the amount of
black smoke IS reduced the C02record will go up.

Chairman . | do not think are %mte correct, . | think
thatqthe smoke which oes UE n urnt 15 from the distillatjon

the coal, and that t ere IS not necessarily any CO. CO s
formed where, there is a deficiency of air gomg through the
bright Rarts of the burning fuel, and there néed hot necessarily
be muc CO when dense smoke is being formed.

r. Bjnz . Not necessarily, but it means unburnt carbon,
WhICh if burnt, would show n the way of C02

Chairman . No, what would be shown by the instrument
would be the c02in proportion to the air pﬁssmg through the
fire, and not in Rroportl n to the coal which goés on the fire.
ISrostrtJtr%reertore the unburnt carbon would not show on this

Mr. Binz . The machine takes out for analysis a sample
of the gas containing the unburnt carbon.
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Chairman : But it does not take the soot.

Mr. Binz ; Not directly, but the gases analysed are samples
of what is being done, and it is impossible to show a large
amount of C020n the chart without ?ood combustion going on.
But | think the simple fact in practice is that where there is
a good proportion of C02black smoke Is not made.

Chairman : |t depends upon the fuel whether smoke s,
being made or not.

Mr. Binz ; You will improve the percentage of C02if you
do away with the smoke.

Chairman : What if there is a large percentage of hydrogen ?
Mr. Binz : That does not show on the machine.

Chairman . And yet it is an important factor in obtaining
good efficiency.

Mr. Binz : With oil fuel the CO2recorder would be used as a
general guide on the condition of the fires rather than on "the
exact canstitution of the gases.

Chajrman ;. | think you will find that with oil fuel, where
ther% IS 3 defrcrency of yarr supply and. éense b?ac k smoke is

S Ll Rl B o

where there |s er ect combustron of oll fue there
be an excessrve a| suppy and no smoke and a very low
ercentaeo 2. | was hopi ?Mr Binz would be able to
e usw at the are doin wrt this apparatus in the ockyard
know, th roug the complete gas analyses made t ere, th eh/
have been enabled, in Ehe Ro al Navgné |ﬂn liguid fuel wit

a comparatrve(}/ small air supR seclire compete
combustion and thereby get a high effrcrency

Mr. Binz : | am not aware of what js being done in that way.
The machines were ostensibly purchased “for the bajlers in
the yards ; they may, however, have been used for experimental
purposes as well.

Chairman . An important point with regard to the burnrn%
of liquid fuel in_boilers is that b}/ getting “perfect comnustio
and no smoke with a small air factor, not onIy IS there a higher
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furnace temperature, but by having a smaller volume qf air
the hot gases are longer in contact with the heating surfaces,
and theréfore more heat is being got out of them, and”when you
remember the total time taken by the Pas in getting from ‘the
fire grate to the base of the chimney is only a fraCtion of a second
you"will agree that the question of time is a very important
one. Itisonly a fractjonof a second from the time the oxygen
combines with"the fuel gases in the furnace of a marine boiler
till it is r| ht throu%h e tubes. It is one of the marvels of
nature th urrn% hat short time the heat is generated and
transferred through the boiler into the water which it converts
Into steam

Mr. Newalt : It is with greatgleasure | rise to propose that
we give our friend Mr. BinZ a hearty vote of thanks for having
brolight before us an instrument w hich we_have long taken
an Interest in. | think | have used the Orsat gas analysis
Plant twice In this room and tried to show experiments, but
arled on each ?ccasmn It 1s a most difficult’ instrument to
deal with, and it Mr. Binz will consent to ?rve usademonstra
tion with' this mstrumené | think we could arrange to sup”
hrm with the water and gas necessarly Before "th e mot

§ put to the meeting | would just Tike to remark that |
thrnk hat in the Mauretﬁnra and Lusrtanra we have two
examples where, at east t ere mr %room set ﬁpart in
which instruments of Ehrs r?ht
the first shi PS In the world for srze an ?wer nd certar
the combustion of their 1,000 tons of coa ay, and | tfi| n
it would be to the benefit of the engrneerrng and screntr Ic
worId to endeavour {0 get the owners to fit lg) such a room

oar e]se sh |gs Where ever conceivable mstrument

Wou pe at nand recording the varius things taking place
wjth hydraulics, steam, dir, gas electricity, refn%era on,
vibration of shafts and other matters. At Silvertown, where
| am enga ed, we have had to go |nto this uestron with
regard to the C02 recorder on boilers, b cannot
?rve any useful fi fdures at present concerning It. I shal| be

are

leased 'to do sor this. matter Is brought up at a later date,
am sure we will allgorn in giving Mr.’BinZ a hearty vote of
thanks tor his interesting lectdre.

Mr. C. M. B. Dyer seconded the vote of thanks which was
carried with acclamation.



52 LECTURE ON SCIENTIFIC BOILER CONTROL

Chairman . | am sure thjs vote of thanks to Mr. Binz
has been well deserved | think there can be no doubt that a
recorder which will rf;rve any reIrabIe screntrfrc frrqures must be a
useful thing to be |tted In a rt/ place wh ere arge quantities
of coal ar¢ being used, not only in installations using 1000
tons a day, hut éven when the consumptron is 10 tons a day ;
if 1t will assist in saving coal it is a very important matter.
| think Mr. Binz has givén us to understand that this instru-
ment is mainly useful in determining what a particular. installa-
tion s actually doing at a particular moment, and if it records
12 per cent, of C02'in_one particular case when the boiler is
being used wrth a maximum efficiency, it does not follow that
every other boiler of different type’ or using different coaI
shou d show the same figure. Wr the maching fitted on"a
Installation, however g/ou would be able to te|l after a I|ttIe
experience whether th maxrmum efficiency is being obtained
from the coal that is being used.

Mr. Binz : | have to thank ?u very much indeed fe( your
attention to- nrght and especidlly for ‘the kind remarks that
have been passéd. | hope to meet you again at an early date
to show you how the machine does’its work.

It was arranggd that the test should be held on Monday
evenrng Noye

te thanks was accorded to the Chairman on the

proposal or Mr. W. E. Farenden, seconded by Mr. A. Robert-
son, and the proceedings terminated.

Demonstration of Combustion Recorder.

Following upon the reading of Mr. Binz’ paper, a demon-
stratron of the Sarco CO2’combustion recorder was given
a/ Mr. Binz in the boiler-room of the West Ham Tec P %al
| strtute b permission of Mr._J. Duncan, Head 0
Civil and echanrcal Engineering Department, on Monday,
November 30.

The a aratus was connected b3/ means of two. branch
Prpes Wi eoc S tapPn dthe lue of the orler which 15 of
eLancas Ire t e me lately at the bac the flue tubes,
E tQama ew Ich took e 0ases tot e apparatus,
Ing as Irated ans of a small ch emrca vacuum pump.
The rec rder Was |rst of all started on atmosphere to sho
the method of adjustment, and w'hen correct results were ob-
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tained the cocks on the boiler pipes were opened and the machine
was thus connected with the flue %as rom the boiler. The
machine was adjusted to produce thirty analyses per hour;
or one every two minutes, The first Stroke Shown on the
dla%ram after the gas had been turned on registered 1-57 per
cent, of COZ showing that already part of the air had been re-
moved from the pipe system. Two minutes later the foIIowrng
stro e showed 68 er cent the low ercentage being due_t
the fact that the f| es were in comparatively poor shape owing
fo the very slight demand for steam at the time, and threg
further “analyses under. the same conditions showed much
the same result. The fires were then got into proper shape,
the dampers opened a little, and everything done to improve the
combustion, with the immediate restlt shown on the recorder
of 12 per cent, of C02 and one stroke later even 13 E)er cent.
} was then decrﬂed to o(Pen the fire doors to demonstrate the
fect of an inrush of cold air into the furnaces. The effect was
|mmed|ately shown on the record, the next analyses showing
9 per cent, of C02and the o efollowrnrq ger cent.  On clos-
ing the doors a arn and adjusting firing conditions, the next
recor i)roduce er cent.
The lecturer ex arned with the aid of dragrams that 6
Per cent, of C02 represented a loss, when com rrng with the
heoretical ideal, of nearly %0 Rer cent, whereas 13 per cent,
of C02 represented a loss of ohly 14 per cent. ;. .thus an im-
provement of 16 per cent, in the state of combustion had been
recorded in the boiler In question. He explaned very fully
the details of the working of the machine, and replied to Various
questrons raised on points of construction, conditions of working,

After the demonstration the visitors, onder the quidance
of Mr. Duncan, inspected the extensive facilities for engmeerrn
mstructron rovided at the Instrtute the equrgment includin
borer OUSE, engrne room, machine shop, foundry, smiths
sh %o attern -making shop, and laboratorics.

efore departing votes of thanks were accorded to Mr. Binz
for his demonstra jon, and to Mr. Duncan for his krndnes?
In allowing the demonstration to be held at the Municipa
Institute, and in conducting the party through the various
departments.
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Ventilation by Induced Currents

By Mb. R, GREGORY.
Monday, December 7, 1908.

Chairman : Mr. John McLaren (Member of Council).

Chairman © The Eper before us to nrght IS on “Venti-
lation by Induced urrents g r. Robert Greﬁor Ié
NE) very mterestrng su ect an ou%ht to call fort %oo
deal of discussion, SOrry, regory s unable t0 be
gresent owing to |IIness and | WI|| therefore call upon the Hon.
ecretary toread the paper on his behalf.

The Hon. Secretary : Before reading this #]aper | think
it would be fitting to make one o twd comments upon a
recent unhappy event which could not readily be re arked
ugton at our em n tration meetrn% last Mon a

fer to the Ioss 0 e Sardinfa. It appears tha the enﬁrn
eers were utﬁ/ below at the time ‘and held on to their
Posts to the last, hence | think it Is butfrttrng that we should
akg some notice ?f that faet as a (ase apropos otr the remarki
made by Sir Walter Howell on the occasion of our Annua
Dinner, referrrn% to_heroism in the engine-room. In this case
the engineers and f|remen seem to have been on duty below
expecting they woud be able to run the shrﬁ untr the eoulii
beach her or until they got a rrng from the b g hat all
hope of doing So was gore. At any rate, whatev r the cir-
cumstances we know the¥ &errshed at their post, and | think
It s, frttrnﬂ we should take notice of thrs at our meeting
to-night TX ress 0 J sense of the occurrence and sym-
pathy with all concerne
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| have a communication here from one of our members
referring to a mishap in the engine-room, which he has sent
on in dccordance with the promise made by members on
Joining the Institute, to contribute a paper Or some notice
of an event which has happened in their experience such as a
breakdown, or to contribute a work to the library. Perhflps
I mar have time later on to read the communication as well as
one from another of our members. Meantime we have Mr.
Gregory’s paper.

Ventilatjon is one of those sub#ects which, although fre-
quently discussed and dlsgosed of from time to time with
some Show of reason that improvements have been and
re being made, %/et always, returns for consideration with
resh data and with a pressing claim for more light. The
ventilation of ship-holds, engine-rooms, hoiler-rooms, sewers,
halls, mines, etc., has received a deal of attention and has
been consistently improved owmg to sanitary and civic Iinspec-
tion. Sanitary “institutes and Congresses av? been Instru-
mental, not onI)( In_concentrating agtention of the members
on (ifferent systems, but giving” information and warnings
to the,general public. Reference has b%en made by variols
authorities to ventilators fitted |n the erthlnqNo se%men,s
they wars Sied mulied the ntenton oy ‘oppine. 1
were supplied nullifi Intent| ing
th,eyventll torE%t the oRenmg to the quarters, %né n%)st %kelg
this was done on account of a ¢old draft entering over ama
sIeeP_m?_ In his berth. But with a perfect arrangement of
ventilation there should be no perceptible draft, the vitiated
alr should be expelled or, better, induced to leave and give
glace to Purer element, while the fresh air should follow Wwith
s little disturbance as may be, and according to the atmosphere
of the confined space. ~ o _
. Several s%/stems of ventilation have been tried with various
mwveme ts as experience has indjcated, and attention Is
called to another adaption by induced currents. The adapta-
tion consists of a nozzle placed in a series of corrugated tubes
of different sizes telescoped into one another, and $o arranged
that at each d|m|n|1§h|n _ (iameter ?n annular sgélce_ remfalns
petween the tubes of sufficient area for the vigjated air to tlow
In at the different junctions, and thus carry off the noxigus air
or gases, an obvious advantage over the usual upcast ventilator.
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whether in the engine-room, or stoke-hold, cargo-hold or coal-
bunkers, In ships where the cargo carried one part of a voyage
whrch gives off fumes detrrmental to that carried on the “suc-
cee mg run this szstem can he a£JJ|Ied with_much success
double hottoms or tanks cleared of gases in a very short
srﬁ)ace of time, therefore é)reventmgexn osrons which are becom-
frequent occurrence, especially on board war vessels,
The nozzIe Is fitted into the smallest tube, and is connected
to an accumulator or reservoir of compressed air supplied b
a small air compresser; pipes are connected to the accumulator
having a valve fo regulate the supply according to the circum-
stances of each case. The pipes aré carried to each compart-
ment or hold, and there connected to their res ectrve ventrIa
tors, which can be ﬁse eith er as a owncasﬁ1 or fresh arr or
as an upcast for_exhausting the fou a|r The |stance rom
which the foul air or gases can be induced by the apparatus
is unlimited, and instead of havm? alarge number of ventjators,
one or. two to each compartment or hold would be suffrcrent
by which to extract the foul air, or it may be_brought to and
expelled up the funnel. _In case of sewers it is a well known
fact that gases generate in the so called vaIIeys and low lying
districts and naturally, when there |s a flow of water into’ the
sewers the gases rise to te %est oint and therefore
force their way through |)(]Iea age | the pipes Into the
nouses, causin them to become unhgalthy, likewise the gases
ﬁscend to the hills and so called h%a thy sdburb n neighbour-
oods and there escape throughte low=holes and otheroutlets
In the roads and pollute the atmosphere of our streets, whereas
by the use of this apparatus the gases can be carried any dis-
tance to where a furnace or a dust de%tructor shaft s situ-
ated and there completeydestro e urnm? t/-lt]mmrmum
anr of compressed air 1S oply réquired for the purpose
m ucym ther?gu | air or rqases rd/m a(h dﬁstance g Ptrch
wr cause aver arge volume of air or gas to f Iow in anly
direction, or instead Of using compressed air from a reservor
a centrrfu?al fan_driven by“a mofor may be used effectually
Tor the purpose of supplying the air to the nozzles ; the blast of
air from the fan can be drranged to serve one or more compart-
ﬁnts to suit the eneral arran?ements Again, suppose we
ta case of g unn? two mifes long, an air duc
?ace etween the rails or placed along the crown of the
unnel, and carried to the middle. By Using fans one may
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be fitted about ten feet from the outlet or dlscharg[e end a
second fan about twenty feet from the first and a third
about thirty feet from the second, so that there would be a
leng th of sixty feet from the outlet or discharge, whichwould
Pro uce a pIun?er of air sixty feet long travellrng In the direc-
lon of the outlet. This plunger of ai” would cause the whole
of air n the duct to move from the outside in the direc-
tron of the middle of the tunnel and so force |tseIf Into the
tunnel at the various outIets causmg the foul air fo flnd Its
way into the afmosphere, rY emfg splaced by fresh pure
arr The foul air can be induced from t etunnel in the same
yreversrnq[ the action of the fans. The oreg[omg ref ers
to unnels where ere IS o possible means to get to the ‘midd
but from the ends. But in cases where it |s possible to et a
shaft either through the top or side of the tunnel, the appara-
tus could be arranged to Induce fresh air into the tunnel by
means of the shaft,”or extract the foul air and gases from the
inside of the tunnel in the same manner.  Mines; houses, halls,
hospitals and factories, etc can all be thoroughly ventrlated
and have always a 00d suh) y of fresh pure air b means
?f this a paratus ne |nc bore of comPressed al rom 2
an will remove a volume of air in a ventilator three feet in
diameter by the use of this apparatus. A small air combresser
IS necessary to be provrde? on each shrP from which the fur
can be takén to an accumulator and led to thevarlousventl
tor the holds or com artments ﬁees maty be fitted
with valves to regulate he suppy to eac entrIa or to sujt
the req urrementfs hy means of” hot air chambers the air
gaalh)orbg heated tor the purpose of warming the cabins and

Chairman : We shall be pleased to hear the opinions of
member? on this paﬁer am sure the subject will appeal
to us all; we have all telt the want of ventilation af sea,
know I have often felt the drscomfort of being boxed up In a
?mall room, especially of g engine- room latform, where
resh air was seI om obtame I think this idea [s a very

d one, and th aLt e trme Is coming when we shall_have
omethrn of this kind |n the crew’s ?uarters The Board
of Trade require ventilators to be fitted In the crew’s
quarters, but in very many cases these are blocked up,
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as the man nearest to the ventilator naturally objects to
the cold draughts it causes, A large ventilator is fitted
and a supply of air is brought down and it is assumed that
this is all that Is required, but there is no doubt such a system
of ventilation Is a very imperfect one.

_ Mr. C. M. B. Dyer (Member) : | think a paper of this kind
I very much needed. There are several methods of ven-
tilation in use, but none of them seem to be efficient that |
am aware of, and it this method works well in practice |
should think it would be very useful. Are you in @ position
to say whether it has been tésted in everyday use ?

_The Hon. Secretary : Only on land, | believe; for sewers
it has been successfully applied.

Mr. Dyer : | observe the author has not given sizes or
the pressures necessary to give an induced Current of air
for the different sizes of pipes. Of course, efficient ventilation
cannot be obtained by natural means either in a house or
on poard ship, there must be some method of control. It
might be possible in. hot weather, but natural ventilation
could not he effected in cold weather. 1 think it would haye
been an advanfage If the author had given us more detalls
s0. that we could get an 1dea of how the method he has sub-
mitted could be applied, and what plant .would be used to
gen ratT the ﬁurr t. As | understand it, this. method Is
2vidently on the same principle as an ordinary injector works
In feeding a boiler.

The Hon. Secretary : Mr. Gregory, r0ﬁoses to have
an air compressor, and to put a pressure’into the nozzle so as
to induce the currents.

Mr. W. E. Farenden (Associat_el) - Is it intended to draw
the air downwards or to extract it ?

The Hon. Secretary . If it is required to draw the air
from the holds, the nozzle is put into the ventilator, having
an annular space around it so as to induce the current up
following the course of the compressed air. 1t could be
apphed ‘In_either direction according to the way the nozzle
was placed.

Mr. Farenden : | think it is usual nowadays to fit up
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ventilators, using fans driven by motors to extract the air
from _confined spaces, [T the foul air is extracted the fresh
air will find its way in to take Its place, and | think that is
the best meth?d to"adopt, as it gives th% best results for tun-
nels and similar conf med sp aces Dyer | should
like to know the pressures of air and the sizes of these
nozzles. I am sorry the author is not here to give us a little
more1 exp anatron of the sketch ; of course w% cannot Sﬁ
muc a bout this new arrangement untrI It has been actua
applied on board ship, as "the conditions there are quite
different from those on land.

Mr. J. Clark (Member) : Like others who have spoken
| am sorry Mr. Gre or)r/] |s not here to- nrlght and especrally
as e 1s not well enourt; to be present. From what he has
written he has eviden y gone mto the matter thoroulghly
but most of us know that air compression is not done for-a
trifling amount; 1t 1s a most expensive means of power, and
If 1t jS to be used for extracting air, or for taking air into a con-
fined space, | think it would”be very much more ex ensrve
than the ordinary fan.  The two gréat systems, the enum
and the vacuum ‘or suction have held their own, and as M
Farenden says, the suction fan evidently_gives greater satrs
faction than any other. The nozzIe descrrbed b){ Mr. Gre%or
|s famrlrar In principle to most of us. One often sees |

Pre to m&reasrng the drau ht of the boiler, and where
It Is used with steam I think you will agree that the steam
jet.for | mcreasrng the draught is about the worst ever mvented
|t |s t e chea esthto instal and the dearest to run [b

Gregor t have gone a Iittle more into_ the su deCt
of the exp nse of clearing holds and other confined spaces
on board sh| the saving in cost Is a thing upon hrch
P ople need % be convincéd, Another point he mi t have
re iated of Js the necessity of a heafed air sy fd LPrrn
ciple of which is to have afan drawrn the cold air thro
radiator before It 1s used or ventil atrn% purposes, In many
cases It is used In the saloons, K It might also
Introdyced Into the forecastles not think you woy
then find the ventilators being bIocked up as described by
Mr McLaren.

Mr. W. P. Durtnall (Member) : This is a very interesting
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sub{ect—the ventrlatlon of ships—and one which has to
orou1g ly consrdere especrally In_relation to passenger
vessels plan set hefore us In this mterestmq paper
appears to be that the incoming air I srmplfy ocd |ze
one place, It makes its entry at’the bottom of the
Is supposed to radiate its way around the old makrn |ts
exit by another uptake at tHe other end. | do not think
that will ‘give a very unique system of ventrlatron there
will srmgl be a current of ‘air passing across the cargo,
occurst me that the system as proposed by the last eaker
would be preferable, to draw the air down, using heaters or
radrfrtors where reqéure and then have a dritrrbutron system
similar to that used In Iarge uildings. In arge halls venti-
lation never takes place from one pomt In the systems now
adopted. Ina ar%e burldrng recen ly built in the"City Road,
which contains a hall capafile of seating 2,000 persons, the
air 15 admitted from for to frft drfferent pIa es. In the
summer time the air in the building is fresh and cool, the
dust being filtered pff In the wrnter time the ai is drawn
throu h a system o radiators which warms it, and it is then
orce K means of Iar e fans into the room This Is dope
half an hour bef ore the peopIe come In, an In that time the
tem erature of he room has been raised (p to 50° or 0
As .s00n as the temperature rises to 58° t0 es° in the hall,
a “bell s rung, automatrﬁaz in the attendants de artment
The pressure is eased off, and the number of rpeo le In t e
room keeps it at a constant temperature. e midd
of Januam/ cold air has been pa ssed mtg the hall to keep
It at a te perature of 60°. |sb a |str|but|ons stem
It a{p ars 1o me that the s stem p ?e In the palper wou
ther costly In operaton especia compressed arr
d It seems to me that a system of fans erther electrically
rrven or oiherwrse would (f a better means f course
the electrical machinery couI be used, not only for venti-
lation purposes, but for loading, driving cranes,” windlasses,
startmg %ear and other machinéry of that nature,  Looking
?t it in that |%ht zprobablx the eIectrrcaI method of drrvrn%
ans, Inducing Ir down and |str|but|n It in the hold
would be the most satisfactory In the end, %s eciall |n th e
matter of operating expenses, which, as the ownér looks
at 1t. is the most important thing. ~ It is an important matter
and Mr. Gregory deserves our thanks for bringing it before us.
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Chairman : | ¥ sa\( that some tjme ago | was interested
in a method of ventil q a hold, which was done by fitting
electric fans_ in the existing ventilators. . These fans wers
the exact diameter of the ventilator, being placed at the
top and bolted to the side of the ventilator, One was, put
af the aft end and one at the forward end, one to pump fresh
air down and the other to draw the foul air up. The ar
went right down and lifted the foul air from the bottom of
the hold and the fan in the other ventilator, of course, drew
it otf The results were very good, the first cost was small
an the cost of running these small fans at not very h?h
speeds is very little. “Unfortunately, after some dispute
the arran ement was not_used, but to’my mind it was a most
effective method of ventilation. | think it would have been
even more eftective, If the down draught had been conveyed
In tubes_and distributed all around “the hold as suggested
by Mr. Durtnall. | may say that it was caIcuIated It would
only. be necessary to run thiese fans about srx ours a _day.
| think it 15 better to mduce an circulate f r(? air.  Some
are of the opinign that it the foul air Is extracted It IS a mater
of course that fresh air will take its place, hut that method
IS not of a ver¥ searchin nature We found it was a neces-
srty to h ave a an to induce the air as well as one to remove
On board ships at t present time there IS something
necessar In the way of ventrlatron not only in the holds
but In passenger accommodation. How oftén do we frnd
that the passenger near the fan wants it shut off, while another
In a corner away from It is perspiring and in need of fresh
arr | think that is am?Ie proof that the air is not distributed
of the necessity o some system of smaII pipes to dis-
trrbue it. | think” there was a pﬁper read some time aﬁ
In which some one passed remars about ventilating t
engrne room and stoke-holds. The id ea | had at the” time
a\s to use a fan and to run one m In s ﬁft throu% ﬁhe stoke-
ém en?me room, . to w Ich branc be at

Ipes

tac ed, ope for suptf)lyrng fresh air and t?r other or with-
drawrn? the foul.. "I an engrneer can ma ea IEer fect s gstg

T ven | IS-

ilation withqut causin ughts, wit

tribution and capab ?e of being regtﬁ r} he erI ha e solved
the qestron Mr._ Batle read P]ager here last year on
“Ventilation and Sanitation,” In_whi think, he’ treated
pretty well the subject of ventilation ‘on hoard ship. He
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went so far as to say that buckets should not be hauled up
the ventilator ; that the ventilator should be left perfectly
clear, but a system of distribution through small pipes would
be better than the large ventilator.

Mr. Dyer : | might say that for the principle of a perfect
ventilation system “‘we colld not have anything better_than
what we have in the cold air refrigeration process. There
we have, as you know, air ducts the full length on one side
and return ducts on the other side, and if the d%cts are shut
off at any one point, that part will become heated, We
cannot do; without proportioning the distribution of the air,
and the circulation must also bé perfect, that is to say, the
cold air naturally gravgtat%s to the bottom an% has then fo
be Iinduced up, which Is the condition stated by the Chair-
man as being necessary In a ventllatln% s¥stem,_ namely
not only to put in fresii air but to take the Toul air out. I
suppose” up-to-date modern mail ships will not only be able
to put warm air in, Rutalﬁo pass the air through a brine battery
and put cold air through.

fittg(]ie Hon. Secretary : Some of the ships are already so

Chairman : The cold air system is almost perfect at the
resent day, ai used for refrigeration, and | think if a fre?h
Ir system “could be fitted up ‘on a similar principle it would
e what 1s required.

Mr. 7. G. Jones %Graduat%) . A similar idea is carried out
on. the Greek torpedo boats built bg Messrs. Yarrow and Co.
this year, but instead of having omtpr_essed air they rely
u