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o SaturdaP/ after ooh Septerh]ber 2g, the mem ers ﬂt the
nstrl)ute dano Icla vrsrt tot e En meerrng Macnhiner
Exhibitio Cymﬁra The afternodn was pent In makin
rndrvrdua rn )8Ctions of t e very extensrvg aggregation 0
wor In %rnery of the ate? P/ S an er “exhibits,
ich the members assem ed in'the Lecture Hall, where

erw
[hg t repast was artaken of. Mr, W. Lawrie, Ch arrmz1
Bsenocuen%r resideq over this functro in_the unavoida

the Presi ent who ex cted to he rt)resent on the
occasron ut was ca e awa usiness to he Contrnent
ediatel a terwar s, le ures were ﬁrven before a large
B ence o Methods of Effecti Borler Re rfarrs
I arr uck eene Mem er,_and op “ Ventilation
eatrntrr Bert rngd r. A 'E. Battle, Member of

Cfounc botg illustrated by IanterH Views. VarLous sarpp

weldin the Processes which. wer the sU ect

pr?]per were submitted for inspection L| Kee e
e chair was taken, on the Joceasion 0 the frrst ecture, oy
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Captain H. Riall Sankex R.E. (ret) Chatrm of the Lec-
tures Commtttee in confe tton |th he Ex | |t|on and on
the occasion of the second lecture t)[/) Itexan er B
Kennet{ LL.D., ER.S., President of toe Exhibition Advisory
Committee.

Iy VIEW of the interest shown | |n these lectures, the' discussion
on Mr. g Keene's Rladper will eres&tmed at_the Institute
premises, fratfor ember 11, and on Mr. Battle’s paper
on December 2, 9

Jas. Adamson,

Hon. Secretary.

New Methods of Ejecting Boiler Repairs.

By mr. HARRY RUCK-KEENE (Member).
READ AT
The Engineering and Machinery Exhibition, Olympia,

On Saturday, September 28th, 1907, at 7 p.m.

Chairman: Capt. H. Riall Sankey, R.E. (ret.).

Chatrman ; In the absence of the President of the In-
htute of Man Ii gtneers | have been agked to take the
? 1for t e rst leCture, from 7to 8 on “ New Methods of
Ef ecttnP Boiler Repairs,” evi entlyra subject ofmuch Interest

hese new methods arfene'

esrndema to mard e enﬂtneers

H erstand, based on the aaP lication of the oxg -acet

-pi eand of the eectrt rc. 1o En meers such

%eem a étrst ht rather rous a V|ous¥ reat

eat produce tthe part We ed ave a tend en

cause Interna stresses an it s o expen nce tha We

can be sure that such ods, are e |enta safe. It IS

on such points t atwes a ef%le%sed to garw at the lecturer

as {0 sa?/ to us to-nigh t. meption an exBenence of
N connexion |th ther air of cas |rn another

m t u |n ver mtense eat name t erm|

pro
rocess ar atr made_ by thys proc ss nd it
t admtraWy, but a ve y short ttm)e atJterh)var S tﬁe casttng

Lin the capacity of Chairman of the Lectures Committee in connection
with the Engineering Exhibition.
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broke. We were then told thaft we oupht to_have raised the
whole castrnﬂ to a reﬂ heat nefore app rnpt e proc S, p
In.view of the fact that the castrn?h b1t,
wide by 2 ft. dee B you will agree at the easrest pInwas
to bredk It up, put it in the ¢ poa angd re-cast it

With hese few remarks | will now ask Mr. Ruck-Keene to

give us his lecture.

The r parrmp of boilers is a subject which I think must
always be of nterest to marine engmeers and. | propose
rn th ? paper {o es rib e two prpces es of effectrng repatrs,
xwe ding in place, w r% have ? ar given satisfactory results,
a d at éhe same time have f ected Tepairs at pLobabI less
cost and In many cases In less time than by the ordinary
me(t ods of repairing.  Th esegrocesses are the Oxy -Acet Iene
and Electric syste s of wel where g/ cracks in frdt
may be welded up In place, patc esma bé fitteq and welded
rn lace withouyt for rn% néw sea s would be necesgary
e were riveted, and wasted plates an Iandrng
e urliér to therrre ur ed thrc nesses Now the ordin (y
g can ce 5 rny not he called ahewprocess r
ey ee“n””a “% refelr °Wt8 the st giscovere
r U
; eneshsl frng(h 'Yuba Cain w Irve about 395? Ears
rst ere escrre as “an rnftructoro every artifiger In
rassa f(pn "and sowemayfarryconcludethatt g ordjnar
ormo we rn% Was knownrnthosedays th e orainar
form. of we% n wroulgr ht 1ron Oh steel I me n that whﬁ
consists of the arts to Be united em heated to a suita
%emperature at w hich the?/ ecome gastrc ut not actual
fed, and are then unite 3/ mmerrnp %ueezm
ro Irnp AIthoufr{J the metal itéelf d 3
at stemggr re ytrt ecomes rap Ily oxidized, but tt]
oxide form Iqul this tem eatu? in' properly
made wel s it rs ntrre gueeze out _ from between the
surfaces to_he weld p nder the oxr estrI more raﬁr
ap . therefore, ore easr% expelled from the weld UX
of white sand (s ca’) IS'S ﬁtr es u?ed this forms wrth the
oxrceasr licate of rp rc asa oYver meltin Rornt than
rce of Iran, and alt o flux is use the ron or
steel i %baby ess a srve twan it Is at the temperature
at which the oxide melts, yet the importance of using every

D——h(—)o—i-

=
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means of oettrno rid of the tscale hetween the surfaces to be
weldedgus ifles the use ofa qu in most cases. But to come
down f om the days, of Cfun to more modern trmes
It w%t e practrce of severa wel tinown Irms when Ina mg
iron boilers to weld the longitudina seams of the shel Bate
of poll %rsmstea ofrrvetmﬂ em and In 1874 some exhaustive
est)s then made proved the efficienc of these welded seams
h ea out 10 er cent1 %f tne solid plate.  And h ve only
eard of one ¢ se mw eweét\%lave way, an t at Was
In 1889, when a or er, er eass ol %subé Cted to P/dr
lic "test. after und %rgorn rparrs and t itudina %
cracked through the weld for a enﬁ]t of about six Inches.
When steel too th? place of |ron in the manufactérre of hoilers
thrs practrce of we mg on itudinal seams was discontinued.
%t many firms s‘r contr ue to weld the furnaces to the
tu s in stee borlers ang_ it is the univeysal practice
nowa a s t eh the on |tud|nal seams of furnaces, no
mather ert eg he of the plain, c rrugated O”J)Bednt/a{)
So that It wi e en that w dm thoudh decrie ng
Bn Ineers, 15 still _extensively used m e manu acture
offers. 'In the Oxy-Acetylene and Eectrrc processes 0
eIdng thouph the ‘surfacés of the metal to pe welded are
eate upto Fctrcall thesametem erature as in the ordinar
met od of r? ett e su seauent ammermgS sfq eezm
or rolling 1s dispensed with, except in that proces ectr|
ﬁL onwhrc PWBOSS to descri e]where a certahn amount
erin Ii e}mmakmg eweld. Eor the purpose
of repairing bollers Wt f tyl ene pro?ess then cessar
Qggratus practically consists of a° steel cg/ Inder fontamm

as and another co[ttammg drfes)olvedtu%etsy

unger Pe sure a specral blow prpeJ ?i)r trans-
mrétrn ‘ gases rom te cylinders to. P |g

b rrods on 0 ut
5 E 'aretf which, e, h“se s aatfﬁta een”ése e
In t esg ? 3ers are i g to the W means o? ah
hefore-me troned Hoes and therg | nrte at the nozzle, the
resultant flame % oyt an Intense heat. Where plates
arew sted awa ?/co rosion or otherwise, t e wasted parts are
first t orouag;te t cleaned to remove angal Irt 0[1 trease and

the ‘rﬂ%@v perpe ﬁea.%enddp gtee?alt)ab is |ntSeorrreantrrrarryﬁeflr i
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this flame until a n}]all ortion at the endgf the bar is melted
off and attac ed to art to be repaired, and this process
IS contrnue until 83 the addrtron of droP afterdro{) S ffrcren&
la nas eeﬂ ed to rrngl tr\e e up to 'ng érrre
thickness, W aeack asto eweF
t e metaj on ert erdsr e of th ecra IS cut awa orm a
V-shaped grooye and thus enable the tlame to penetrate to
the hottorn of the crack and heat the surrou drn% metal
to the required temi)erature metal being at the same time
added fro the smal har t frII up the roove in the same
wa ast e wasted ate Was urtT In srmrarmanner y
hamfering, awa heeges two plates can be welded togethe
Naturall a these cases re tca ie méré e taken to se
and every piece meta dded_becomes tirmly
Ettached before adding more me(sa to It. This pr?cess has
een Very satrsfactorr em loyed In this countr or many
urlooses (an more especra h/f r welding flang (ﬁa d branch
B ron an steespB m IC %o withstan pressure
ut so ar It has been little used for e ectrn iler re alrs,
L Marseilles and Genoa quite a consOl era e num er of
oiler re arrﬁ have, owever een carrre out in the ast few
ears rocess with  satis actory results. Among
ot er re Irs I mention those carried” out to two marin
bo(Jerﬁ VY ere the ottom pIatrrb% of the compustjon chambers
ower[part of the combustion champer back Patrn%
g rts of the furnaces (fdn thick) were ¢o
srdera asted bg corrosion, the defective. parts were

cut B\atches ade. t0 surt and Instead of rk eting tgem
on, they were we place by this grocess thus avol mg
e a ing of a rtrona rrvete seamsS In the furnaces an
% ustio ham ers, which oteri Ve S0 ch trouble rg
f ers. The lan mP edges of the lower part? the ba& en
Phates of thesg olfers “were also consj erab%/ aste
ese Were maeqoo and urtu Ao th%rr orng thrckness
In the manner 1 have already aescrige ese repalrs
were carried out under the su ervrsro o my co eague Mr.
e(s ). at Marseilles in June, 1906, an ter twelve hbs
wor they were agam xamined In, Juy ast and foun
quite satrs actory nd sowrng no Signs of leakage. In anot el
case er tee(ﬂ?/ urnaceé o the main borlers of another vessel
e

ere fa wasted hy. corrosrog on the w ter side near
e line of firebars, that”in the ordinary way these furnaces
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would have had to be renewed, but by this process the wasted
arts ofzhese furnaceswereVY)urltu to¥he|rrg urredt icknesses
wel rng gn suffrcrent metal piece X r? ce, thus savh
the ti nd expense of reRewhng the f ceé In anot e
casete urnaces of some other Trs were Iy wat
cracked, a] these were fatrsfactorrywi lH) \% esame
rocess there berng in all about 100°cracks In the t ofurnaces
%n he' repairs ta % apout three weeks. Figs. 1to 3
Ink, ex lain these alrs better than 1 can escrrbe them
E P could Cite_man more ases but | think
t]hos have mentroned will %r (0 %ao what can and
as bee done In_repairing or ers rt/ rocess After
ne weld % roeraton It 15"usually co srde[ etter to heat
the surroundi ? lpate by means “of the blow-pi mpe ame to
counter ct, as 6\ possrble the strarns that rrq
a/ ) rn[)ense ocal heat. Natural % t we Possr
wu ette (oroper annfea e rfate eat with.
grocess has also been very usefy emﬁo ed In the cyt-
hp%v ut of defective %nd dam ates, the flame from the
OW-pipe meItrng and thus ¢ ttrn a groove about M .
wide, In much the same. way as would be done by a ban?
saw the separatrﬁn bern? qurﬁe as cleanly and “accurately
?e and . much_less t]me than by t e or Inary metnoqs
of hand cnttrng Tt]e foLowrr#; are f (i tests, Hr ern
June last, from”samples ta om a plate welded by the O
Acetylene process, an are the same a oseloave ina aper

St
read at the Engineering Conference of the Institution of Civil
Engineers.

Oxy-Acetylene Welding.
16k - Tons
Breadth 'K Area. TS per Sq. |E’(tens'°”n'n 4in.

Xﬁhfanrggalw' ir% é% @ “*) Solid Plate.

Extension in 8in.

Notannealed .  Ini 03 229 244 per cent.
Annealed 15 63 05 221 233 29\] hrg-'}}lthe
Cold Bends.

Not annealed 180
Annealed 18

These show not only the efficiency of the weld, but also
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that the ductility of the surrounding metal in way of the weld
has. not beent! ¥ressedb the mter?se local heaty |I\1V
noticed that the tensile s frength of the welded pIate 13 t]he
same as that of the so |d ate, the elongation per cent, is aJso
the same, and the bendtsts are urte as oo as those whrch
mr ht be expected from the solid plate. re several
sems in_Use for welding by electricity w |c ave been
h’o yed for a number of ¥ears and are use(d among other
gs for wedrng tram-rails |n place, rn ma -
e el s
wit san%t hrhl ressures, ? th) the Oxy-Acet ene
3roceg% n|ttle ugr heasaspnfar h}eeenr made of the%et rgces g% r|n
his cou I ilers. st few S
NOWeVer, efe/c rrcwelrc)hnrl;h s been usedeﬂ)r ad torthrs I ose
more espe%ra at Gothenb ur% In Swe en wh re qurte
%mber 0 h rre arrf have_heen carrred ou byt rocess

ocess there employed is somewhat smiliar to te X
Acet Vlene pracess, 1 the eat IS % rated by th 1&

rcr stea the flame trom the blow-pipe. e D
there use consr ts of ar%e containing twg d¥namos of 45
Krlowatt ower driven ?/fa team enging, and a third dynamo
of 3 Kilowatt Rower fo eedrnglr_ the magnets The volﬁgee
Fse IS betwee 3 and 120. There are two sets of ca
eading from the namﬁs s0 that work cah arrre out at
two f entpace at the same time. eca rom on
ole o %namo %conn cted to some part of the hojler an
he cable rofn the ot o 1S cohr“acted to the welqrn har
which consist ? ecra%/ eg&rred steel 4@ out
In. dia eter Thl)s Wedrn har is fixed.In ﬂ Insulated
older, an grng royght thto coptact with the article to
e deg twrtg and. then W(“ drawn g short distance, an electrrc
arc |s ormed, which rapidly heats t epart s In close proximity
tat e arc, and at the(fame trnh theeﬂdo th ebarrs eated to
most a molten condition : this is then resse a arnst the
Parts to be welded, an the |nﬁ now eated awe |n
em?erat re, a.smal ortro the end of the ar at ache
|t? Eot em, in a s |arm nner as an almosf melte |ece
sea rng wax [s ma eJ here to g Rer after this sm
portion 0f ne I melted metal Is attached the bar Is wrth-
draw[r thus akrng off the electric current. The adde
metal is then hammered to ensure its being t orouthyunrte
witn the parts to be welded. The welding bar is then again
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brought into contactwﬂh the parts belr%dealtwnh and then
withdrawn a short d |stance to agam for fectrlc are, and
the surfac% of the metal and also the p revmus(}/ we ded meta
are again heated to awe ing temperat g not er sma
B{nrmteenothe ar is ad mered as
efore, ang so t ec}){ceof orPeratlonscontmues unt sufficien
metal is added fPrt eo em %between the two pleces of meta
to be entlrew ?ase of VY]edm% two p ats
together, ort ewaste ortlons 0 apate ave been rou
u&a to the reqhmred thllckness The]fo ow ragdare the resu ts of
tests made Ih June [ast from a plate we this process
(and as In the case of the Oxy-Acet Ien? test sam les, are the
same as those given at the Institution of Civil Engineers),

Electric Welding.

e Tons ionin 4i
Breadth TNICK Area  JONS per St EXte”pSe'?nce'Ht,‘“n'

n
Not annealed . 0 1535 27*4  12) Broke
Annealed . . 1* 55 55 145 263  14jthrough weld
Cold Bends.
Not annealed . . 58° iShowed signs of
Annealed. . . 160° (fracture at weld.

[t will be seen thaft after annealm?3 much better results
were obtamed than hefore annea in utunfortunate 3
cannot anneal a boiler in place. Some Cases 0 repalrsc re
out by tnis process can, I'think, be better explai edJ) \g
Ing sketches oftem 'Eigs. 1, 2 and 3 are, sarea state
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Fig. 3.

sketches of repairs carried out by the, Oxy-Acetylene process,
the remaining figures sﬂowmg yrepalrs %:/arrleay out pby the
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Electric welding proc 4sho s the repajrs carrie
out L? tge twog gln &oﬂers 0 | nown S\APeoflsh vessefj
It will be seen that these are ble-ended boilers. Some-

what extensive rePalrs werec |edo aboutthree earsao
gth(f boilers ar Ifte nye rs ) {0 the com ustlorb hambers
nd furnace sa depates utthe y ad giventrouble by leakage,
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angd at theé) eginnin oft‘ns ear the IanJilln dges of all these
atc es an so se ral leaky rivets an corrosmns were
elged up bg thlaproc S ; so e joints were, as you see, welded
g romé under side. | inspected these r r[]ngrs aféer the
ssel had heen runnmg about three months and found. there
%snoltam n of Ie age anywnere.  Fig. 5shows a laminated
tu ate ealre this process ; te reater Part of the
ﬁmlnatlonw cuta ay and thepae uj Eto ts required
thickness as s own the sma screwed |ns hown were put
In asasae u?r t av0| a openin B% te lamination,
|n case |t eve beyond what was gfg% ?I'[S extent’
Fig. 6. The Ian mg edge of the lower partof the furnace and
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also the combustion chamber plating_ of this boiler in way of
same were wasted away, together. with the rivet heads, aHd
these parts were bujlt’up fo their orlglna thic nesses t

rivets themselves em% so fused to_the é) lates. as to become
Integral parts of the Same. Fig. 7. The landing edges of a

Fig. 8,
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Ieak atch in the centre furnace of a small boiler were welded
to th ea joining plating as shown, also two cracks in the furnace
Watln%anda asted portion of the bottom seam of the furnace
(a it up fo Its requned thlc ness and welded to the
gomlnq Patlng n? The patlnﬂ] of Jhls furnace wa
cr cked thro %h and wasted |n _way of the Adamson rings an
ialre ass _ q 9. Th |ss ows he furnace ofa mall
b0| er Whlf Was entlre wa te through i wago the hutt-
sﬁra and d|n ed eo nace an comhu tIOE charﬂber
repaire as s own, the repairs taking three

?aly n\; 10 Her agaln repairs have be ncarned out to a
nace | n r|n |ag This shows
another repalrwhere the Ian ing edge of & furnace and com-
bustion chamber plating and alSo a wasted portion of a tube

Fia. 9
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Fio. 10.
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Fig. 12.
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Plate were repaired. The tube plate is not rlghtly shown as
%was Rn the water Sldﬁof the furnace. Fig. 12. WS plate
? ows t eregfalrs carrie out to the wasted portion of the fower
rontHJate a marine boiler, 1t will be Seen that the rivets
were Nere welded in to form mtegral parts of the plate. Fig. 13,

Fig. 13

TAWI owsa rem ciarrle% out to the wasted lan mg
e P ottom ell P another majn, (il|r Wher
a enqt about5 t. was built yp to |ts original thickness.

4 T IS ShOws 1 palrf carr do % fo the combustion
c latin andt alate two oilers which were, as
Wi sen consjderably waste dgltted by corrosmn n
each case the defective parts being about 3°ft. in length.
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Fig. 14

Fig. 15.

Fig. 15, This shows, repairs ca ried out to a wasted fube plate
*g ]]and Bosller and aPso to t e waste(s lan |ang ed‘ge OP ﬂm
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shell platin . 16, This shows repairs carried out
the w%stedgseam gf a land %mler In pconcluswn I shoud

Fig. 16.

I|ke to express thanks to my colleagues, Mr. Biilow at

othenbng gly Jones at X/Iarselﬁgs who have given
me the gréater part of the information on which this gaper
has been written.

Chair | am sure we are all yer Ieasedwth th Iectu

we have eard [t has most Interesti has brou

to our notice sub ectw |c great va rom n en

eering point o In the ew mlnutes we ha n
aJect r

entleman woud ke to say a few
gsk a question Mr. Ruck-Kéene WOUY\(Ij [)e p(fease nswer.

I\/Lr tehin : In ff] ure 14 Mr, RFck Keeq}e shows a
Po le- endea Doiler % says was We %d t roces?
rom. the. undersi e of the plate. How 15 the dlowing meta
applied in this position ?



NEW METHODS OF EFFECTING BOILER REPAIRS 2i

NH V\/thon | am afraid | am not the %erson who
ou ttos ea first upon thts ga er hecause, muc
esne t? gss our thanks to Mr. Ruck-Keene, as he |s a
Persona friend | would ratherthat some ?ne else'shoyld per-
orm that duty. However the]su ject 1S of very great Interest
to marine n?meers thpse 'w Prgo to séaand to those
whose work Tt 1s tg repatr marine bol sand who know how
trou esome and dtfftcult it somet}mes IS fo put them In sea-
wort g/ conditjon, me of riends |nt rested In repatr
wor aythat noiler ﬁt etsdfftment(}/bad nowadag
8 gmatns t atw boilers need repairing th wor
sou 50 1 at it will not easyly give way.” This is a
matteru on w |ch a et?/atsea epends, a dtttsveryefsenttal
that no mg should be Tost %teght for omitted that W|Imake
the work tristworthy Int ordinar wa ofepatc Ing with
riveted seams it iqenefa% PP ens, that tﬁ seams w(her]
ex 0sed tot eacéono te Ptcku eat a ood ea
more than the a 0|n|n% late: rt/t erefore exP more,
Ing the joint turbed, and often resulting In them

S
f Ind .agai ttntseresseo etaa rom a
dﬁﬁ‘cuatte }that ﬁtnd e %tch IS u)fl dlgn an %a art
ftnd(parcel of thegate there taregto d(?u e thick nesEes an the
eal envreotgetst%em ves may be fused up solid wit the plate
But Phere IS one dh”h to be remembered The method
seemsver pretty, an n we see how simple it is we wonder
It wds not done eore ut as oyr Chairman d |t IS
|m ortant to, Fnow whether 'this_qreat heat stratn? Pate
In dealing, with a metal like castton with very litt UCIW
whep an-intense heat is ap P the contraction on cooling
Eroduceaavery reat strain In the metal, t egartsmmedtatelg
drroun ing the ePatre ﬁaré not betn?a to contract, an
thou ht e metal ma (?l on under th estratn for a short

sldnmeethtngn}s]tlntnll)gr th steef rRattre”s]smtct?#pa{ these casre]su\?vth t?e

the repaif has heen apg led there 'f sutficient |eId|nd In the

M}s nl(o dify the contra tton effects. ~ Of Course th 3|ze

of the work has to be co(nt e —It would not H)osm e to
e W|t out

repair a sg litIn the mt a large armourﬁ
ausmﬁ train which would proye s rlﬁt] Lf]t small plates
of such shapes as we have in"boilers, alt thegtrat S are
there they are not dangerous, and In any case welde up cracks
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and weIded on paif(hes are better thap cracks stopped UH E
studs and the cau tog| an gatches which expose doub
thickn esses to the fire. There iS‘one point which, dn a% W
merma centre li eLondon oughtnotto be over oo t e
CHlo 0L Benitd: g eera'%éw’nsrelﬁ’k%'”&%m?hﬁ&% e
?amhtles afforded for this kind of work. ’

A Visitor . Can the | cturerrplease say thecomparatlve cost
between this system and the ordinary patching ?

Chairman . Before calllnﬁ upon Mr. Ruck-Keene to regly
there are one or two uestlo sI should |Ik% to ask him mysel
He d?esnot Ive any 1dea which process refers, tfe oxg
gcety ene or eelec ric arc. Inotlceavery istinct'di ereg e
etween the results of tefts as given in.the two tables, an
think the Iﬁcturer hgmsef calle attentl?n to them

Then in the case of the electric arc, would not t ecarbons ------

Mr. Ruck-Keene : No carbons are used in the process:

Chairman . In that case the question | was about to ask
has no force.

Mr E. Hutchins : There is one more question | would like
tSou ?fgyorw%BTd the steef pass the Boaré1 of Trade or LFoyd’s

I Ruck-Keene : The first questlon asked was how the
Hndemd ofaboller pIate Is_welded in position, V\ﬁx
r]e by eeIeB rlﬁproce The end of th eb ris ot actua
etedo Ibut oth 1t an thegartto etreae are heated unt
)(a e alm st |n a(rp olten condition and then the metal Is
%)g ie not ro% but presse onJFst as sealing wax
g g not entire el
| i Mk
S U |
mt e case o? gye crag sm the ?lnac Wergove 100 | |ttil
arts were we |t 0ok three wee s to do and the co?t
In the.ca e eighteen furnaces whlchwerebu t

P to thelr orlglna thlcf<ness there was one T(n redwelg Iht
of steel bar used in adding on the metal. Tt too amonth 10)
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do and cost £480, WhICh works out much cheaper than putting
new furnaces. As to the com'o rative cost, 1 do not know
e Cost In otheJ s%/stems but elle¥e it works out_about
esamecfs and labour ; byt of coursel reat savmg In time
Is effected thys is a point of much importance when hips are

ke Ing 1dle during repairs.
% ) Igarlrman hag ﬁ Eed which process | prefer. | am
not lr)edoared to sa%/ either one or th %thebr hey are both
tIamnot ere to sa which is the better.
Wlt regard to ﬁas?m e Board of Trade and Lloyd’s 1
cannot sPeak for ¢ e ut some of the work has been
one to the satlsfactlon 0 Lo Syrveyors. But 1t must
one maPro er manne[] |t|ﬁ notat H to be pla ed with,
A very Intense heat, which will bore le throu 8Iate
mav few seconds, |s used, and un men are tral edt use
th eprﬂ esses It 15 useless to tr 0 repalrdo bs with
But there IS no reason why e should not he use here
as well as |n t er co ntrles J\/Ien are trained to be boiler-
akers, and t ey cef e trained to use these processes a}nd If
the. work Is properly done we know the jobs are perfectly
satls actor¥
0.not think there was any othergomt raised and | will
nt%gdseubecthankmg you for“the interest you have shown

Chairman ; [t only remains to v\Fose a hearty vote of
thanks to the lecturer, whlchpleases ow in the usual” manner.

A vote of thanks was accorded by acclamation to the author
and to the chairman.



