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Preface.

58, Romford R oad,
Stratford, E.,
April 13th, 1896

A Meeting of the Institute of Marine Engineers
was held here this evening, when a Paper on “ Water-
Tube Boilers,” by Mr. Petersen (Member), read at
a Meeting held on Monday, March 30th—when the
Chair was occupied by Mr.J. H. Thomson (Chairman
of Council)—was further discussed.

A.J. D urston, ESq., C.B. (Past President), presided
over the Meeting this evening.

In the interval between the reading of the Paper
and the Adjourned Discussion, an _olpBo_rtumty Was
given to Members to inspect the special boiler referred
t0 in the Paper, by the kind arrangement with Messrs.
Eraser, Millwall.

The PaBer will be found in the following pages,
and the Discussion thereafter. ~ Arrangements are
made for reading the Paper at Cardiff, on Wednesday,
April 29th,

JAS. ADAMSON,
lion. Secretary.
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one is needed. Red e number of holes in this
manner, as you w s understand, gIves muc
reater strendt tote oe In the edse” of a com-
oun tue r liguid qu he sRace detween the tube 8
son as ar s that for the ordinar como
tube us ahou er cent, more rface
can be utrnto the s e space a rnto esrz

ich, It emntrone are maeo orge
ort est Cruci estee

not%gtthehtett 'a”sh%“h’h o e'?st“ah‘“ate‘“B?ﬁ%saéﬁ
nto the cups e}/draH Ically In one process, and, t

Oﬁe "heing 2b ' Caart ¥(;ﬂrﬂblﬂc%n]ed'éffai;}/ an?ﬁn

es bern about;? ft
es in e Inner.engs are headed over after

havrng been prgsse Into their places
use AP e o ol
rther I, cruci stee or in ma strn s
asaso et e botom w er ch mhers, w |c
a est ol er nee t_Inches. [n rmet
I%’ornsu on these cham IS are utsr e dae 0easng

aCCESS £ ? e ClfCU atrlngDe S Cal
rawn stee ubes SWI omte rawrn

na C WOf -IS € U ??'? tesaepovr
Wlt SNES, t IS ern

g€s S0 as udp (y\l
non-con UCtOf n tthe same time preserv

Sh)eBtepaes

The large air s%)ace ttetw en the baffle plates and the

outsr ec IVES chance lation 10 a
Eﬁ ge\;]e bor ers are srtuateda In a row, o(rﬂ;
teen ones wr re urre side-casing doors, a% rh r
suc crrcu st nces ernr\;/rn ) unrcatrog R/ t elr
per parts oors con eniently be placed in front
the SPaces etween he water-tubés.

Other very important advantages are derived fr
the very Ialrge/ clo bustrnon ch/am grsande by t\he radprg]



vol.. viii.] 8 [no. Ixiii.

TRl T e o
% gtlon chambers, wher me[ﬁases al' (e- Wteg and to
d %regt extent COﬂSUfﬂG% ? Itiondl co bUSt!)Oﬂ

acility for SWGG Inﬁ e. tubes

el o @o?n@%?aa ctecng, Gicomecing
G i e i e
ﬁebnyf ﬁ are drawn o a}n P}? ﬂ Poy

gur 0se Slﬁ ?\LgOOFS are I'OVIEjﬁ |nt ecasmﬂ % %‘(EU'[

%ﬂ. [ence %re made In three pieces, eac
Inches In lengt

AII com oHnd tubes are effective heating %urface
om %centre of.the steam drum.
terc a eable In their rows, ang are ca a

turn% ound on tp Xes, S0 a% T
one each tu

ect oreo |re| can eturne ?o as
oexposera res Iu ace tot e more mtte se heat of th
ases, The two

ngth, can be Interc e£ g bemﬂ as ueeS rge eala
?xe thus ensuring an egceptlon ?X qui'} E{ J

urnmg sno comin mor? d etote 17
t|me wheda it will bé

H ques on 0
adopted for's ema Urposes, and more par-
|n th nawesf r qb 0 ctatchgrs crutsers, and
aun 0

s, and later plr ws mer-
|%ant esteamer an or fposes,  We shall then
ave no more obs a e

smga y such as soat, smoke
and ashes, out per ec%com Hstbon an t r|n e of
o pt?“”ﬂ%’s‘g fine &‘e B 1 oo o i Fa”bse
g ke Ealnd
with comparafive yqvery)fltﬁl qup ht i

tert SO e 1‘& e e
explalneg B the l%bes are Very s Oft an straight, the



VOL. V1L 9 [no. LXLIL.
two Igwer [ows bernl% buh33 mcnes long, and the. ugﬁe

Snes Cegge SINg 11 tSt V?I ]:IOR row #or g
1 *%ESQ{vrihﬁfrerd? gy

o B s
steam dsru are arrre/ do wrt?r \Afre rapl rrcuqatro
verthew ole sur %e %f the wat rum, eac
Isch are er r tron ecentr ere
the str ubescolrean avin o ass
throu umn waterafew rnc 63 | e
consoet ge rarrseW |ver8rmrn(so tn sttleﬁms é:\e”a mos
ﬁanceo drs%{rrab H Phbrérum og l(r)e water Hg
steam dry ot exp rr ents .have proved t trt
Im ossr et ma e 'this boiler prime, not e\renw
ewa ee as pume within six inches o
e roof of the a r full pressure of steam,
e stop valve was sud enIy yope ed.

| wish also to Pt out that by the princ npIe of
ﬁeprra%the ases nfined In a space r0ﬁor ate 10
I Cﬁeas oume Pe to absorptio heat In
aassrng rourﬁ the rows of fubes t eehrsana vant e
nasmuc or f

work 15 got out of the top rows t
would otherwise %et ecasg P

The te erature of the esca rn@ ass akeﬁa two

feet above seo funn y orel__r
oun {0 var rom 8 anr an
or in ucrn ore drau ht Was

W@n re:caoonsa romet a sow as hi
e e
éw%c"h nd IS, rat tX% uch), |t IS £X ecgedt at
esult in t orl]ers nowun erg sﬁructr othint rs
country and.on the Contjnent, wi sowa? rmgro ement
In evaﬁora Ive powr In_cqnse uencg helr avrng
one Inch tubes, grtce at the same distance apart an

n.the same Sized cups, the space between the tubes
Lerng thereEy rEduceﬂptoytthncﬁ ! y



VOL. VIIL] 10 [no. LXIII.

br¥] tf]eeeP 05'85 %t Mteleltl ”rggh E ﬁg ﬂtgo[)a ea%efo{u%rteee
e et § E“e i ‘%eetsq‘ht I e e
%?tg steam Is fen (ﬂons ?oun I}/ ex erhment

crn9 the rate su ace oneﬁ tit
vY]asa ﬂ) o% waer ro%fr tion. 10 the eafih iurface
anda 215 ut t

asrlar eev oraiJ
r\e,g wrth W coa
uantrtY of Water evaporated per nhour was about
er cent. less.

%ddhtr e many advantages that I have set
fort er 0SSEsses over pther t can
not mentronrn ne more, and one
Pteans o]nrmg tant ong, I.e., that It.can em nu
afture ont messtem as an American. watc
IS component :P cap be made accordrnE rze
orﬁo er to temp Ites a kegt ready In Stock and In
small space. tcanten guttget erin a ver
sort ime, and ev?n tried U er team nt emanufa
urers remraes r reﬁurre efore erng taken a arn
greos % to tra sg?rt 10 rts destination e
it'Isa baon tots | acturersh a%the WQ
Ranto .machiner or manu acturing the boiler does
ot requrre arge capital.

| have neard opIe remark, an havfe even read that
borIer with small tubes are erta or 1,
torpedo catchers, u[ would not answer or att
ships or cruhsers his, conten ds not so. . '5
ujred rs ssr e an
0 ace In

elg Igh rp ssure tea
% oduced che
atoso the eat wer tan t eates safeW
ryness o e ste m IS in ortio

nsr e rad s of he ubes and the r ce o trave
er the. p ace w ere It Was.created or for

(J e]rgrnto se msoacg S0 It is ofvious that t esma e
and shorter a t t? rier must e the steam In ean
chumsta[tces ut, 0 coorse small tubes are not applic

tu
le'to all water-tube hoilers



VOL. VIIL] 11 [no. LXILL.
hard| eessar for me to point out what a
beneﬁﬁioﬁleréyo#1 IS pinc Iple WI?[? t0 sh%ow er

esgetﬂ%egthe WI“B \%nresra a;ledpoe S(ijvﬁrﬁg gregatest
eat

LR e
arf] ace i:Ofl el TJe re- b0||%l'|n SEL E{NI{hOU %SS
: i i e e

se an ny o
lge dr}?erence in t%eypro t and loss account on a year’s

alance-sheet.

Forbopers that hav to be ex orte Iong dist ces
far away from any al Y Y roads an
ountr orw ere ‘other chutles o rans ort eX|t
tes%am rumch e ma vera wcssgrewed
tog% gavm ange ?]InSI f can be put
st nuts® the same as accy er c%r
g r]ae such as this, the, heaviest piece in a |hp
ofler need not excéed three cwi.

I take the or!oportuqf] on this oc8a3| ntos ow he
emh erB gres tonefi he compound tubes, 8 as
een subjecteq to drauc re%sutrﬁ Rro

56!’ Squa e Incn. erg

auge, and are retu eB ﬁemanacure 0§
oqa ressure %P 3 ggbrﬁ) ersq\Hare |nt dt|{ éﬁer

it will be's ent at'there s not the sljghtes U
In mak| EJ d?rs on this principle to B% er}ect ?%
even with' 50 a Tar

ressure or, %i Ieast stan
reater gressure t an we are'able to ma e use of In
gresen ngines

Befoe | co cIHdeI would like to s afew words
Ebout sa et uc as rea safet cnnot

a thbnq

ressr watert uar Slm g
manu acturer Qr |c n ss mea m

i sa g 0ylelesm re |n

et
r|n0| f anoP coXstr(Bctlon oF the ti

ssen 1al condition for safety and long 1|f3e ISt att



VoI, VII1] 12 [no. LXIIL.

circulation sho Id be of tr&e utmost ra drt as, how-
ever . stron%; (} sarem rabe after. a
cerfain of wear an hear t h In my belie
rea safet exrsts only. In the hoiler t attwoud ?t en-
a%rgerh man life réthe event of the bursti 8 Hg
fu a that cou lon;fbethe caern a hoiler, 1
tubeso w rch are smal hF ore, %veno esitation
rn sa a(s regards sa oller stands In
the fore ost ran

| desire further to mentron hat one bstacle still
)c()l ésrsre\s/fectrnrg ?'h L?enera em o nt o Water- tu e

uire_s uc attentron rn

atter o the ee g 3/ and 1t 15, therefore, g t(ei
Irst Importance that vgh) ﬁutomatlc agpara Us shol
e used’ In_connection B e gasure In
axrut before_ the members _drawin y patent

mgtrc ?E%urlrbrrum BorFer Fee%f wrt ﬁrc[h IS

ety, my

also com ed In one apparatus a eposrt abh-
stra ? \1vatte eater ne suﬂt) Paratus IS
ca able 0 re uIar dp?(rn abate ollers, work-
a an P ss re”and keeping eac water vet}at tne
sa e h wit out at ention,” no matt I whether the
marnen ? r]est or movi tﬂ Int eevent rom
x]caue 0 eedl ern insutficien [ the auxiliar
E) ps re started ang st e a tomatrcal re urre
o(n eot er an the fee rsru r\J/us
a twe o[ Specia tan suc ove
wen evF ain bco mes orma
ouI rkrn Irmr the ater eveI gle]r
ousl excee rneter rectron he move en 0
ISt nva Ve Causes th rste to bjow to ? attention
0 It, the positl no the piston-valve at all times bein

seen hyt e IP ator In Lass tube, a avin

rwe 8 these teeders, made rrﬁ)rs countrx ooneo

ey Jie
dtc? l‘I)I 8 ore the mem h{

esc r%e It more fu e

to0 Rleafe
nstitute, I requested so o do.

of this















ALL RIGHTS RESERVED.

INGTITUTE OF MARINE ENGINEERS

INCORPORATED.

SESSION 1896-T.

President—Sir Edwyn S. Dawes, k.c.m.g.

Volume VIII.

DISCUSS ION
0X THE

SIXTY-THIRD PAPER

(OF TRANSACTIONS)
WATER TUBE BOLERS,

Mr. E. PETERSEN

MEMBER;.

DISCUSSED AT
THE INSTITUTE PREMISES, S5, ROMFORD ROAD, STRATFORD
0s MONDAY, MARCH S)Tir m i APRIL 13th. 189(.






INSTITUTE OF MARINE ENGINEERS
INCORPORATED

SESSION 1896-7.

President—Sir Edwyn S. Dawes, k.c.m.g.

DISCUSSION
AT
58, ROMFORD ROAD, STRATFORD,

On MONDAY, MARCH 30th, 18%,
ON

A COMPOUND WATER-TUBE BOILER.

Chairman :

Mr. J. H. THOMSON (Cliairmm of Council).

TFtre Charrman : Now gaen emen, Olll have hearg]
Mr, etersEnsPPer reaéi é4we aL | very muc
Obl\r\gner%htohelmas ala |atn re 'H3 f\(r)rre tﬁe e
ave ﬁr\)/apefrst%rcreptl(}/ ear et rt srt
cout!dA bacrtltatern éscusriv%rr]rcuae Gpo rtw
[) clore usot\rlavenvrerhtMarnéf&r* Uhere are unt ' \dgg i0 ISthI%

Gl Bl D & Db btk
grams are on ratfwer a small scape an8 perhaps It wouil



VOL. VII1] 6 [no. LX1II.
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ubject, an ?n Into f] mation ﬁ ?et ought 1o e
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vavew endfuﬂ the water tn e, 1SS \ies
aratr 3ysea¥ tma ave r ﬁ HH e, hut
aboce the paper
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lr;rr ice at the lower lrjr? ymeanso a similar evr
oth aI vaves comin ron a tomatjca

in
] i
e e i
Eh rh Z) ueswergnot tte tbrtwasconsrd reH
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such an extent th team was ”d wn into the
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oller, one sqqrareo eat urfac eeng
igf n of tofa wersg Pryqorﬁer Erom re réc
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ot per ton wer% t of
ﬂs t maxi
eatr

oller, mc udrn water
Ower, a out tw s uate fee
race are re u per| VES
ton w q Ms oot of heatrn ur c?]
ﬂenera ermis, eter ﬁns hoiler 1§ about half as

er square fo eating surface as the cylin-
rrcar lg)orlerqat theﬁ (ttest ategof torcrn ria out
F s heav scﬁrare 00t .0 heatrna
ro%etreSte r(te)oarers no emarurse mm%rA er?or %at
rfet ftfte feeé ers aql | am mang hrn?rthat
savery 00

{
tywe want pract |c(i Jenc
eorew cns vu[tgether the arranﬁ Tdrs fp ?t Pt
0 ave t rom buyrnin 8 50 like
ht%mfrr matron as.to what as een one wit
oiler: r Instance, the i.n.p. per square oot 0
reatrn surface

Ruthven ember of oun |I Wrth
re ar to the evapo atrv enc f |s Ie i
in the papert at the Iavaporate 13 bs.
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water per po oal. It would he interestin
ff We ¢ uIH bertotjrp (how tthrs result was arrived at—ho

It was aone.

S. C..Sage M m er of Council); I.am
r ared to crrtrcreth % oller at the reseht time, But
ay say awo or tw with re to the remarks
madeb som %e teme %e precedeq me,
Ht ageastt a( ernt Vent af on
esetu ursting, a Betu stfern 0
sc f ﬁ drametert e ea wu esma also,
tF eaaewaso X lght the rob \)lrstat
te g rmme te vaorae aeeJ
would no

(i ESI etlea W 0 serrous thgt the f eers no
over(:ﬁme I[fUHI SUJ fime as It ecame. ROSSI e tO g

8Ut évgndae eCtalrvteene rerﬁnqerth eor? theE honrletrseaq aer

ISteat OU % ?GC'[I e ee]rtnoertt eansrgea dl’lhm ke
anJ n‘?rrhmto ICOIr?nlgOt t?teey g hteO St% OF i I’Uanqlcg
%ﬁ aeytatrnteevento?atu fsfagltWU\
ﬂOt cessary. to walt until the steam drum
800 erf OWQNS ﬁrcrentFto enable a man 1o RO In an
etac £ Nave Seen some ver rntere tiNng expers

[ e T R [ e
| was rev at there W I

econsr era rmrn utw ent is er was trre

n testo vewsoene at 5 ssre

there was n prr ing.and oesaeo water

team rnclrnd hr t eatest e srt

rom. the . e ter wr ern n

ich bgi ﬂ rnt tte arto ve to

e arefu wac vrtatron oft epos
the tube might r:ausf

i at ﬁ ﬁtt IS th ratete’%mento r{éntgerur an
hs]arho doeua[ra]rt that h%ehorgerd %%Xheen the orhtcomero
prov srry fS those rtt‘e ridges rn ebaﬁ?le pates or
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collecting, the soot is ﬁ ver |n entous dec% and |t

Eertvtett ek aaging fose pars whial g ot
tﬂge([)asafuture ?orelt fltehmk it 15 the best water-

oller that | have ?een mkﬂtre that 1t Is
not beyo dth? ower Banlca fo éaran%e
some met odo xmg eHJestotesteam ru
?to avo q int rurB In .order to detach or
ug atube in t eevent of one nursting.

fd to fhese co po%nd

one tE e sma 0]

Mr, Shorey : With re(rt

?tbeﬁ i %cg[]rted 1o mt Htastt ort wjth 1t aﬁ

ou |
rlﬁ[ VYLY| it gocutte ere |vet!)eaWﬁX
neIg/ dpu the ‘holes top and ottrﬁm rom.
fgtnlactovg(l)t) gﬂoang into the drum at all, or waiting

r. Eoss: osing the centre tube hurst,
woud)you get at tﬁp ?1 I%s that Case S0 as to t?lug

Mrs | was ereI eaking of those tubes
most like Orﬁ?’ lFurst— 0se ywst?lc% gme most Into
contact WI the fire

|Ison S Walﬁt qtsrétiiss tltlshﬁgllté?e rosuga%eStﬁdftmatpMnrt

ot VIew, 0507

Mr H C (Member); Ith nkI ve alread
omt g}v ler at 550 em lIya Purnl
r eret ce one r{)ueitlon shou

eo as aboutt |sb0| er, an |s asto moun 0

wa e ases, running awy e funnel. apears
t there salot Wwaste he runnm a

eunne Wwhateve eatn sur ou

there Is s "teat deal of Heat thron a

oyl L it

rather urpnse “ifat . etersen) Houf e %0
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d his faith t tub believe that oth
ﬁ]rnne FV\?&IIE ?uggp%er UDES. 9|9V9| ? other

dtlte result

aker orIer[s of qreat
x endit re an man trials and exp errments ave
Iscarde er tu es for thi SI t#]rgose and do not
nr1w W % r. Petersen shou ﬁ nﬁtrthcte hrs
oerwr wrtues Ionott'n tlh
rran urnace would be at aJl suita
ou wou et an intense heat, an d¥

drs Hwour sotatt ases wou
r

awa t withou re tam unt
¥Vvtr/oul? edard. to the gftres h% Tn een
g nas 0 deva orative effl ren Irke fo
ow the feed was measure

I Atkins . By atank, the exact dimensione of
which were known.

Mr. W itson : Did it go through a meter ?
Mr. Atkins : No, it did not require to.

Mr. Atkrns In answrto another estron sk
a gent eman_ present,

et of rates fae the' borler rate

ater ound of coal, but with. eet of rte sur

ace the e a oratron Was something over 11 lbs. per

pound of coal.

Mr. H enwoou : Whﬁn I anfokegust no gerFer

tohsay a]n tellngs ?rbogt t erhe ggtt gegalger said (th

d not cnsr I this orler ar icularl surtab
0r the us ue a view 1 ent rre
Issent, |ntarn that t |s oller, .b r son. of
the abilit to ace a very qreat accessio eatin
surface |n0 the same spa rngin he tubes s
”tt‘ Creng oserAtr? gg erton’g ad Ia\t/ﬁt aeVs Séuy e rncrea
Eor eris; t ha Lﬁq rs enseen rreig oursYrd Ire

s and ma rto ¥ ce of water
tubes covering them wrt frre hricks, an S0 Increase
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}Qe efflmeq%:g ({the bo ler to a ver con5|derable exte?1
S It IS the .desire 0 everY (_{wer to obtaln t
ﬂjrefitest PTS%IQ g egflf:lenco arrc]) Ui east uanﬁl%
SUCcess WII ? r%% d’a n”re at alnmen%of jwe greatest
evaporation fro allest amount of fue

ea €IS Wlh reterence 1o ﬁ { ave
e b Rt o e
F
oL ol

s thap In the case of t re tubes, whic
cou F % E masm chasthat \Jec lon

the |\/larrloﬁst lft)lorﬁﬁt t\r{\é?lﬁwa\llewéu drﬁoar;l]ee(P %83} E&eres% E

IeS

Oeg V\él IQult IS bo(l)lenrOt Ser%tthatnt etre Osng
W @a q W orn croft VYn the case
tesma\ amounto wate esc?F (%

th

woug % mediately Into stea ap
oﬁ] not tesam ect Upon the rea3|

iRt aﬁee& i
0 the rheimann fune, | unde[]stoo one?
tly, he] in erre that there ﬁ su

peakers 1 ?len%
atm sur EIrh at t e Eo evagorate the w oeo
e water In t% 0l er— | to see how thatt cap
IS tube IS BIHC e | r?eterandnme eet |ong,
uttere IS square ﬁ eatin su ace to @0
e boller. eay men-
t|o edt e mechanlctc}esglt |custyOP ﬁny ordlnar b0|Ier

mereraTe % %e same distance Inta tP]rO & Cup or Cﬁ
i 5 dhipt Thisho

Isn that IS s0. . bber IS N ta 0|Ier

?( % s ers —speaki
gractlcale meer Iafgresa% J;b ity o d| fICU
ris exa sizing of these tél es a dcu
not know .what tpe systém ado J gn¥
result |t sa erfect }/stfe 1you oo £ this
poun ou WI nd that' every tube enters
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Praﬁtrcal the same drstancehdnto th% cup, a(e d %hat

es re esrzrn thven a ow
porar Icienc rpoun of coal was
wl\t/eer m eee ”th”afc% eo ?S}:tar(r)ng ar
tan S each hIO Y 53 éjp the sur aceo
swas su s of water cause
SSoO %n Srn Ceone to revtvae |n e a
water(r)n ﬂae tanl< astak ePn t?r not
nfwasrunnrn ou t eot ertan was ern
onotthrnkt atthere was much 0 ortu r
B utrtﬁttt’stte%pft%r%”a‘ L erowgr oP
o vePcom 0 not En re IS m cﬁ
ou t hat t atwoudbet e Case pr vided, of course, t
etube as notho tou tterer odo
that in t sma rt wou not
ecessar to t r%vr t}e boll er out o t 8

S0
e i
ﬂtepwho ege ? E tin this oHer Mr
eteésen neavoure r¥ oint out of
[T tﬁ ; i
%9 x\rltotherrsrnteb egln
etersen  geserves verg gtrheat c rt for tat
arrangement en we come to eautomatrc rranlﬂ)e
ent o co e rnto 0 rat on in the eve(n
urs rn 9 eerseB rovi ed orr In
lrcatron It was ansr ered that as blorler
wasr an exRerr enta one1Jt wasr”Jta vrs eto
grc eIth trsa Frton Ime wi [s)howwe er
&) Icatlo uahle one or not, but so far a?
t IS errmen er 1S” concerned. we djd notHg
that w sh ou e justrfred Inp uttrngﬂrt n.
there was s met nr% sald to the a ountrh aes
orn neg a er s
rat re o api s was 0 to
ere ot ataver %h tein
peratu or funneI 0/ases. ere appears to ot
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of sRiace there for the gases, tthe area of the[] rw
oyeuat neseent th reat area, w
ahout the usua f rng In ot rnaces,.an there [)
whatever ﬁpacet tehr may ea Ut It is resfrrcted s)e

hfle il so rou% ttehSShaP”eaQPa Ir%etargen the ?R
ﬁgg angthlrnegoto d% r?v&rsth (t’he Ltree egca]r?et o{] ﬁre tgagest .
Mr, W ilspn %pornt g\ra% that 40% or 500 degree?

WS‘B rc%t;r;!%rbarrna rglet govr(r)nJ ntt% someeatlhrn%r [r 1§8V 8¥9r es
t would be more reasona lquid fue e
atjrrr?u O@uoa%eesgr%rées thrown away at a temperature o
Mr, A tkins . WeII rferrrn to another point, w
know that co pert ave en drscarrte %F 3
IS an experl ent or er, an m st on q?iﬁe
upon a such. e c0 ? e moze wor
aterh rn this fca e rrv ole crux o th ds ho er
A
hmluirbz%ntu eSaSh eger%rhidz et(tj 6’%“’&98 8 ereﬁ:?ﬁt
tées mﬁre tﬁ\f\niy on co an steel. But these
ubes w |ch 00 Irhe cor? Fr are ot cnger it |s a
Jronza ou co'ﬁrgeilan tw qestron ave I-P]H\(r:vorgg
ayes ne srrse antﬂLMjr rIsoP the other, and% must
eave those two gentlemen to fight 1t out.
The Chaikmap . Gentlemen—I{ is pr njot\fo ighat

e dIscyssion aper be continued

}Q O‘ Lésth M} Pp[ at time the paper wr
Prrnte stat Rse r%entemen oca to caII at. the
nstrtute efore the meeting wr e a e to obtain a

Mr Shore Befor emeetrn closeﬁ fson]l

Irk B ose a te o anks to the au or
aluanl e as ne IS, ust ma ﬁourse Ves

acquarnt |th water- tu or ers or 1t 1s the comiug
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el S M PO,
mdehtedﬁ to H‘m for his vaﬁrable paper. ’

rear]vlr of (3 paper 0 tpetva/tleeo?qﬁ thg name of the

Th h th Mr.
b S, en s by

I\hl ortﬁeerrsternest Gean\rlnees | Lrthmc]rsc s(s)rung\tﬁrs/
o . ave 10 learn an ter rsp ent more
e?’nsuasI aII rIS o |ﬁd°£‘8m°e htrrte eeSter0 gu
one best nda '] have been at? ears E
se say | have s entawole rtune. on rt
t son een’my  perse erance and bug for that a
E°°m tﬁe ining adaLeYVe’t iR o th”“w
ers %vere Qne wh o as SeEn r}g
o i odme It the est orer the
ave seen. [t.may e au ts must tr
d improye it. "No recro "all atonce.
here has een nothin ne tot IS boiler since jt was
[t 15 now Just as jt was made ly esss
andnoatera n has been made In it the
o ers now in course. of construction there will be some
rrrénsﬂr%vements and 1 am sure 1t will be with better

h asked whether some arrangements
Boud not the Ynea]de ﬁ w rcﬁ memt())ers cou[wgsee the
oifer i operation, an

fter e discussio as. agreed that the
T{ fS nstitut souldvhle rn Sto tness a

\h) or r ungeer steam at es rs rasers
orks at il wa on Saturaay, April

A vote of thanks to the Chairman concluded the
meeting.
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ADJOURNED DISCUSSION
AT

5, ROMFORD ROAD, STRATFORD,

MONDAY, APRIL 13th, 1896,
ON

A COMPOUND TUBE WATER-TUBE BOILER

Chairman :

A. J. DURSTON, Esq, C.B., R.N. (Fast President).

The c airman . | believe there are feveral here

0-nigh 0 were not. present at te(? fb%fore we

reEtoe eﬁnt & re[:Hsasrr]on i S%tq(rns St\OU Oh rﬁerefore

LR =

then called at ention to the principa
in ofL\ttkIns he r?aturepo

o er observr that t eatf

terse rer was the. com ou ube system
rtht ear sand dja ra as explained
he sys va es, Inclu etersen In
rssec atron or reventin eesa o water an
stea eev ubebrs bI hrc
Al ahtr“c Blgf nrac .L%F'aa”te‘efceh%“ar Bage 0
wermh Ipthe hqaq %n waterywo ?él rhe an eEghth of an
ounce, so that practrcally It would float.

tkrlns then caIIed atte tion to somef remarks
trga r?tgr ast meirn -as to the necessity for a mg

team In order to disco nec

ntecaseg rea e stated tha E

evIs whic rs necessrt waso

es eé (}n he blaﬁk oarF whrc
efective tube could erem ut an

o y gorng Inside the steam drum. — EXp rnrng ths
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sketch he sdatd tha]t the sets of tubes in bhrs ag}n?ement

werepace inas P 9posr lon (say 2 ow the
steam drum, at rg ges across, its axis, and
parallel raws say S one ove anpther.  Each set 0
8oin poun érbscon Itufing an “element, rnseado
verrng rrecty into the steam rum ash gﬁesent
Wascarrlr]drnoavertrcaldelrve 0¥mar which dis ad
Into a horizontal Stee sufficient srze P/
parallel B e steam drum, and connected fo ta
tervas [)J/ ort neck pipes, Inthrs constructr? ﬁ
com ound tu es wr the cs Por lons of. the
rve am at t eoe d, and the Tee rn] main at
were exactl aIr esoasto be m erc nea e,
and eend bern so S meénca _% g
turned end or en P e down. e Jg
%msa Fower en s of the tubes were connected t
% orizonta rum of the same 8onstructron as

B? ?re ymentone recelving its
e L gﬂftth
dpelrvery angtteqdr mains t%ropose o%e man na

o t%er ; %3ch505‘tﬁt %t\”%n IfS 0 rr(resl%]ltts raI (ﬁ) tralrJ t
§ ?v ‘passe ovefJ the stee| pipg, tie }

ross% [rﬂ e0 po [tesi ean§ex Ptd)r gJ) st al K
oInts. rsws rnaj screwe r}]ﬁass tro\t,r\hr]

‘Eatro ?s ont astrn \g Bornt

enejfo 0INts co t;]e r %means 0

Coup of nuts on us 0 remave

ra n ound fube 9rom the fir
d)e ¥e tst é) nthus passrn entrre?y roud
t ﬁensate for

€ stee IPE, rern It and C m
a en ause by the holes which recejved JSIH'[
cas Ing, € con '[FUC'[IOH at the Teed| g
en was exac % F same: put, on unt of
tion, of the water

cc
%c ssar 0S| rum t?r ?iott m t
system at this nd Was reversed, gp or botto

¥ arr ngem n]t ethou ht, the a] 0 ercomet

ficu 0 |nsr e the drum in the

event ofy erther o% thea\t/tlr g ? arling.
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1ake (Member): | have not had an oppor-
LA g

S o 5 5

M. At ins | Thebtubes in thrs ahtrc%lar hoiler
gtrgrtren?a de O CO 3 eaLszt 5““@ 1? re. copper ﬁagr o
ent re){dE ettd fal Watergtu %orler ppwe cagoet
af excuse or using them. Nao d %
srw een to thro v??out copper In favour o
stee t |t IS a matter of option Whether you use
copper or steel.
Mr. B;ake  What is the diameter of the tubes if

Mr Aikins: T[tese are 16 gﬂtrgte even-gl ‘tttﬁ

%rameter O#'[Séde g?g% O\a\tart]ea i essrsOII tan
ﬁoratq Ianr? are making th%se tubes 0 steeq
—ga vanrzed

epegctrrcally
T homso (ﬁCharrmlan of C uncrl% | was

in t]%)ges tthat (iso ah ntlemen who were down

nd Saw thrs hoiler un er
steam would relate t

s A damson on Se retar r. Thomso
as rown rTownte gauntlet, an WOWI nesse
the test op Saturday; | ha beter a e |t u 1. was
rticu Inferes d an isit .
essrs, ers o rks at M twast
Ime { ha had an o port nrty seeing { |s
iler Was orr S our hers
reabe 0 ak vanaeof ekrn ess of Messys.
aseran eterse |vrng ust |so ortunt
seer t e borler under steam Now

can articulars e ctI but ter we
vrew v% orlg wrthteb [ates off it was cIoseg

elr eXperrences
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U e fire Ir hted thr it was ten minutes
Ptert tb hted at the pointer ont

Ire had been
team auge be n‘F dicatin team an rn
mrn% ? elg Oa) eamg rom the time

Ire being, i unt steam  was. blowin
mébora at qt?rte ?i minu e%

S. erSSUTG on
eagse anq when the ST.OH %a VE Was eneater
as C mrfare

i YtStrr)ltﬁErW\r{rtat Bte%oqfesrss that

seen. 1 remember particu ar my exp wrt
oneu the Ti erafe years ago. cut Was

know whether there was an Wte m e horler or
not o acco nt of the wa hich the water r nu
an own ass, S Wag .Specia
the ste ss Orf i ewatert nlrn i rlsmtesltn re
w?nclnr shoul aelag rf(fvlr xtﬁ?ns vaou de %arnrsﬁ
s wjth some forma L un erstoo that
t8 eatrnrr; ggtace dp this orfeﬂrggcregreaentsedua
get, | a?so ear crgengﬁ that tﬁrs borlerqwas
eant to repr hat, I a r end, is.t
aI wa ce made and e ay ons er

asis Vpe as reqards grafe an eating
sur ace per rndrcate 0rse power.

Mr. Atkins ; Yes, that is so, but we have never
had It attached fo an engine.

aricu

he Chairman: aI Eythat m hoilers of a
srmH ar type we usua(! %ow 3quare eet of heatin
surﬁ rrhp(? that woal eabouttf gur
atorév ich 1t would work out In this case—40

amso T xlplanatron iven as to the
actron o ﬁ) ﬂva reventrn eaka e In the
case urstrn easto es mewha srmrar
a] we are_ use some water au e (0 ns
whrch Ve an autogratrc arran ement ut g
water when a glass breaks. Asto the Wayrnwhrc
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R L s
%stap e In ot g {S 10 secure ect

ﬁax It wou e a rather éi Lcult m ter to
amjust t g? S0 nicely as to v0| the ends commg
o%h I'In SOME Cases. do not k nB vi/elghe
gou ave % ey experience vplnth the tubes leaking
t the ends orw re they enter the cups.
Mr. Atkins : In IEIS experimental hoiler we braze 1

the tubes into the sockets or cups so as to make a joint
we could swear to.

Mr. A amson . Mr. Blake has skedg uestion
l)th regﬁ 0 coPJoer tuhes. | understoo
fu

i e i e

|on e u on at omt—whe herac m 0sItion
erw gp er
tu es ave |scar e

Want 1o br |s"\]/vf%\/0éJ r %esseteceom 0siti0n
gu%?gr gm Jou 15t e(r’re t0'a qortmrgfwt ag0 Were g

.ns: 1t1S | materlal V%e can fix steel
tubes mtot e Cups just e same as this composition,

MT. A damson : But the point is, which is preferable P
Mr. Atkins | am afraid only time will show that.

[ Ad . Byt this is a point.in regard to
'\ﬂ R mleth/ouqd eApert oLt some

\(Wnl £ a VICe OI’ O Inion. WNEr 0
e %efﬁepmp%'r@g& i in&ﬁ}ﬁ
Lﬂg (télz steéf %B)OSG lde rpbgour ex erlence

3efg,viv'8HC%rwa:}faﬁ0”° 1S and aloﬁg rvevsl it Xtﬂ

nesmann tube Is st &t an angle, and
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o ntn 1 té’nSfe a'fvh?ﬁéh e b Sl

fo the steaﬂr 50, what was the reason ?oy
adopting the angle’?

Mr. A tkins © There is no particular reason.

. The ¢ naron |venb .
A i cttrtagtEtCtrt'gwa e
at was Pé eetrh h}rs ot eortenrr ha

WOU(i meet Ltjhee o?e op the hF??C%a t Pr} mvvas rEHse
el e ARy

In reference t0 the nuti é
seems to me more complicate
as {0 screwing up or re ovrng the nuts’ls met.

King.83 said he two ld meet the
VY( %of the ff)(i urt er re erence éot

on the r})] again exR ained the
operatron and effect ort edevrce In” questio
Mem er of Coungi

should I’Le 0 as N Pe rsen whether, alf [
ﬁxperrence he has Egjwrth rse errmental e

Fwere to make another, he woul ma € any materraT
te(ratrcfho In the MOdeE. COﬂSt UCtI n or In‘the

i
I Inst ance wit fubes, w
apandon copper and usese or wou ema ean%
alteration |n emann ro hem twoud b
terestrn ewou krn us wh er flons,
3/ V\fl no e er as
hor ersult 0 the e ects oun In t e present

Mr. Blake : Mr. Atkrns whenh descrbed thrs
borler madg the re ar that th ony t from th

ter was throw N thes e pow er

wate use rs ex nta was f

understand,. su re ast ond on ater Co,,
§ accordrngpt my e%perrence the carbonate o? limé
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ntarne in thrs water is.not thrown down in the s a
owgler, xperience IS, that at ver
er tures the car nate of lime attacks th
0l er ap rs to e that a ressureo bs
uare rnc oud acllitate the formation o av

cae op gny surface coming, In contact with
arltn(%r fa rt)o ert en(etrst nere{oreulgre]rsot scaWha/n t IS

Oeryﬂr rs recr rt te tr e formo owgeror 3

8 é rees, ut In grfgrs t%asex e%?nStt at we

u avetﬁe amountofco consumrla the time.

o ot knowthe reason wh r rt uartem era-
een m ntrone e inf rm tion

In the bsenc a aas to

ea nto coa at was bein tﬁue time.

gt urn
orn thatwh %ete perature eroashes
ven ere n into consr eratio

to coa ern bure ecauset temPerature
ensen amount of coal b

upon

c}o su edb re ardt eevaporatron ITls sta a

t o ler eva ates 13 water er ound 0
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eed, but 1t wouyld be rnte estin now owt 1S
rure Was arrrve at,  Does It L rPl% [t erely fhe
amount of water pump ?d Into thé _boiler urrn
experiment, or the act (a amount of water va
r}osteam because I 00es not owthatt m
Iowatergumpe rnt%the Ierrst ountev éorate

D=

m::-j
o_rp

Ipstance, fa 90 d. I’I Ing, Wwater
ass e en orm,

Wth regaerrot%thelgrstrr ion %tn ﬁre hea nﬁsurf ce,
Xperience wrt water fube ers

ee ver much Interested rnte u ect an oneo te
vrta po t?apeaso eto net emeno
tu s, st Ing of tubes overt ate
e&t tté”e il S#er 0, aOS't'SQH tt i e i
‘u fyc er an th borIerQS worﬁ de at 150 Ibs
r that the campasition of the steam

wrt rnt e copper tubeswoudgrv rise to the formation
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% ri xteent Inch, seems to me
ou eatten ncP/ esto ru ure
Pears e dﬁ e tuhe awa

rst w will be 0|n ver |ttIe

as occurred fo me that th neares t ﬁ rem|
emcreﬁse In surface an mcLeased In thic n Ie

ear 1 that these co eg ein erysenm lia
(i decom oaltlon a Loslon constitdte an
ement of danger In the

f rcedrlrﬁ\tékt'ﬁ]es Cexglglrnseg i Whevr\}ertehe tUber%e(\!v %
s e ayWOUI% Eee%pyused o0 e,
draugfwt the tube P gnev r warped.

Mr.. K eay (Member) . Mr. Petersen’ b0|Ier ike
gl )
Dot aoll 8

Vn\s”atde J< ue provisjon for these, the details are
sound r|nC| es as. far as' circumstances wi
r. eter en a|m eems to have been t e5|
a nojl d| etrans orted a c
UIC krl]lle o ansgl ran &IS Oa e
e o({dljnazr71 tu ouslbm ee|tsggoﬁ]pom

re —ﬁz ISI Wlt IStressin
e ho d |rcu atio absen e 0
s(ltontetub easeneoscaedn Woﬁ
a en as roo o d circulatjon dI N
qbunec r un esoo ellme not
the Meat |n aces |n s ch bo ﬁrs bu tas
t ose o arrow a orne Cro tt g Is ave given
romt IS cause, it see H)easo e to suppose

eter en’s experience will.be simifar, ans

era | |Fy o cmi ation |s%su ficient reason for the
absence q scae the tu gs and steam drum the
water Is In violent otlon ﬁ the Impurities, m%mg
that'the only quiet place Is the lower drum, settle ther
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n the fo m.of mnd. Anott}er 80t?r% Eornf Irns tehveI eOItF

rst raI arrart nt of th
g racrc sesr %%n on the tube
trr tan es a or the Ho as%s ecreasB
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ab esamore perfect xtr ctio of eat [0 the
sc prn ases 10 eattarne notr %Oﬁ poInt. 1s
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t rsen hoiler IS Iagout qtﬂce as as the
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suret at the e rnch annesmann tU (i 1S a]tor%t er

top own'f gnace anr?eS ar!?egsttotﬁ:ltfe?cg eat ere
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ents are otgwa s el ra en o' ﬁ
B”gﬁ e%tre inside tge casr%eq 2l eanre calre trnK
It was S gt r}]con%usrvel é t; teer)errme s, Whic
[Ivil itnessin ere
1SN0 Aectron {04 % ?1 ttoa;owng \}) ut rathe
an adv g e i ar%or “P
énoclrease Cl eu ﬁtron lrr rf orﬂys
arr.rraeeorat%aee e
wer F%or er rtrhreﬁardp to the aterra useda F(]l
Ubes, S bee rn the ex efimenta

cannot ePropercrrcu ionthroug nis tube, an scale
(‘hcomrectron tob mage bet een 9we ower
P annesmann tuePe 50 that there may. be no rISK
ertoist Ipe re are of e
[t ving a fotal area. dr%;ectrﬁn about e ua toah% BL
some
er Is its lightness, buj | trnli a utr Zin
er eFr asrtca rea r?gbesecure (%ecus [%razrn
etersen purposes using a hard bronze, and t ecu8
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re to he forced on fo the tubes by hydraulic pressure
PR i B

Lt
UES'[IOOPS the answers fo wh hL 1 be of
engral erest, oW SH?face%“%?es‘.’n %de”{"‘s“rﬁd
t ou ean Oé uare[FeetV\”é Up, to what rate o% Workin fw;
PI er% n forced, and.what. a|r gressur Was seé1
°VX 5%(? fthe evaporajion e st ant v“v‘éw §
EOHsume 8urn? Jw%trlawo 10hegeva ration o? %ﬂ)
gw ter npder poun olf coal ands % |chenc %
one 9ent eman oubte ﬁosm |I|tey
this' hesult I fscertaml a wondertu ﬁnanc
e s e e
Bomer ayS|Ln iar e\faporﬂ on WF?(O%I&IHG% atHer{( k)w
rate ofw%r ?ﬁ woudaso ? mgtgreét ?
arest e have qjven . anx rou ein g
B V” ree quarters gn mi:] internal diameter, an
the P ?st tub sexpoae %ﬁ heat, theré Cﬁ
?eh% ear 0 Ithe er eemePt5| those nearest te)
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nearest the ?lre 0 eased diameter,
questl |s—s e areat rou thesocke e ua

?er?grroe (t}o Hlnestteuﬁa ?1%%2”1@ the waetreert eveI If thls %m?orn
g

B e

r |s fat

meanstatt I}

carrles as mucp {er & |tv(¥ evaporate |BaI
minutes. In't arrw q8rne roft bolers, he-
contents are ev gor te f minute P
water Ieve |st refore stea¥|n r. eIersensboBer
water carried. = Possi Iey
as-

Iotnﬂ?gcount € nece uaan (}t autom IC eed arran
g ke i

Went J ﬂ n gtersen
esigned such an apparatus
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S by
i 1 rﬁa af Tt vy
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I e
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chambers whe %sas {e re-lgnite grea
extent consu 0r.my” own part ?
ﬁune ﬁee we A %o rehll%nm n’comes'in. | shou

e rather incline that the gases at that
temperature------

Mr. Atkins . The author there is speaking of coal.
r. Witson Thléfpartlcular {aragar%ph I thll]

ey
ﬁ] haveatremen ousa t of, oss rou fsllt
t the

roon into t e|r gr%nt
eessl% re q tWa+h CO%% ot Wit Yﬂmgouﬁlgfverg

up yo
rPtsy LK(o have |ssomat|on se E 8
state
%J IS ano omt like
refer to an uck

does refer tgo %’8' coHrse a ] for re
gfate |s boiler, as now us d for coal n]d be a
wouﬂ vantageous to yise for qud
ases wou)y ass awa
g\ ”L}fe ﬁaﬂtlm ate thﬁt ﬁ]terge\r/]wﬂ %d
&H ouwﬁe e
% 50“2 H 0{hagt ‘s as ) [ht e anw ntioyni\elzéel(/ g\éa %rr%teIS
tocc sion that t as measure e tanks.
Gl et g

meeting, think that wit
ot no 1. hoile hasy
ater
ave had the pnwiNge of seeing this boiler under
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steam or th gnce and | carefullﬁnoted the arran
ent fo eed measurement, an tta ears to
that macc c to some amolint mlq eaﬁ
cree e tan sw re not S ua[F ank s
wer osedl misread| P
th esgraancg ex o wa\t’tlorut Make @ aver reatva Orraetréce
lﬂterefore Li am mF to t rﬁ? thatyte H}rolper
Htﬁter had been uRﬁ |t would have given u ra

nt result point 1s th%t Ve Bosn ly—ver

robably—there was “some sli acy”in th
easurément o? the water put mto t|!t Bonrery

NII Fr N. H enwood EVISI'[ 2 ItW|II be interest-
|n believe, to the mem er? he nﬁtl ution, to e
n orme 0 éome of the ditficulties which es%tOI

inv ntors avours to even ﬁt the boller
made, .and ne sba/ hat althou have.no
ecunlar tere tin te |Ier yet acti I,t%on the. fjrm
onvm ‘ |t w nstru ted on 1 Rnn |g
%u arelaean safebmradt

was a ther e r es ne comm n|
cate }/ etter an rsona the
enginegring firms and borler aers |n Great r| a|

as 10 tﬁelr making one or takin h 5a.s eC|a
manu acture ut reqret to sa§ }P wit g
exc tlon ecmedt q?anuatuesta ?the){woul
c e(? fSeel IrSIeUS\Il\rISIh m\ﬂlceger%e(rmtg
oﬁﬁ 0eert 58%?(? threntc ntr cfe t% maf<
ssrs ohn rase?/&% Pdr%h%?rfgrgsj htsan Sklﬂ
il
A eanpeFt%”tt“é S0 e ﬁ;y
E% \ artlea ha}g l?een (&lscx c, dp rJefue Sh%
G
ynnat the areg .of tﬁ 8r| Ice oP t C% tﬁ
cm% sockFt in the Fteam drum OL” ave
% equal to the fol ective arefao Al the n|ne
or 16 tubes entering the larger end of the “ cup.
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Now | must as Mr. Petersen to sate whether h
Lh |s borIer bem abe to wit stan§

has a P uch as e, saw reate
-or k{ r?' fue 0or ; reen réf aTt]tseSF:lr%ctrrf
at| have norte rat a nthem t)f

cuss'et”t Jjt make &n explanation as o 0 ah.t“aﬁo. o
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strong Xn
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ﬁg ttEteeeradv{nt(a%eo’\t] athnI%OhegrS %8 mae (Eue flon
amount of sp e rithfs bor er wou not ala%
when uam g 0l maré mention t at also dis-
cussedt IS om wrth etersen, an an arran e
men fe devise so as to prevent a&ry un
taqmrss%ono alr, the o é 1r bemé admitte

throu e%h
e orifice surroundi ng Ayclast ot 18 ﬁr?sﬁ

at the WOf S n(]t on
per, In fact Fl resen sty Eiil' al.a frial of the

110”6!' evaﬁoratron or'three ho rs TIO iced care %
e Mmea r]ements taken E ent emarlr \iV E
ar struc
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es an%r ﬂartr?knesie(;/tone Wi
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quite a mr%t at me tr%%ﬁshn“r]naa] e qu ; vsa]tgr
ﬁomtan s of that kind there 1s_a i ||R/to 1) é n
tiuestro of whether it was 30[<t 5

-coal IS n to uch m(iment | think the acce ?ro olﬂteﬁt
ouw yaﬁg YA fuel In'Its concrete form wou
esuc fe U uch an Increased ev Qor:irtron
aS oren er al poun wa er rpfoung]o
wot C nsr eratron earran ed ort |sb er to
|tt eram sm [ vessel Wa bout to
structe or er eh aw at |rst COVers aIt
roun ecures all the a esw IC cou
om ehen ma ater ue Ve or

er wr rwa er tube Oller whr
ﬂtv een spo n of the ffrcu ty experrencea in tﬁ
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eve tofatube iving out and the long time pccupied in
am B tlngt e Cas Pthls %erlt c%) not
qu Ime, an shouid su ose at oneofe ese
com esml dthe oller got
or againin ac eo ours att eout5| e

ilson . | am Very much 0b|l d t
kot informat
Henwooc}N or t em orméx |ort|h emlcl)ae DJ #ue as ect Oft]qas

Iven, us, but with regar R
Uestion’ hney oint Is, n t that

umto} sace but that wes ou ett |tt t)é
Eom IS (5 gmore ensure comp
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or Irin.sq as t
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the flue dust to ccu) mulate between the u e sPastoc Use

each co ecome a 50| column,, sp to
%eﬂwe baz t?we flue t?ust ac H ! S?ated ont Ieajeltt’wee SsmeoPufg

rﬁ) lates 1t acchu
Imaging, In t espaces etweent e tunes

ookl S

rave u[p (@WP he compoun B
undtha the rush of the gases roughor ﬁween
u e]swa S0 strong as to prevent the accu
Peyt |kehsoot rthe

a]
N SR B

HO nee tO use the scrapers at a

an . Itisperfectly clear, as.Mr. Peterse
hass d tﬂat tﬁls bouer%J et syln tﬁe initial sta ﬁso

anufacture. It is now being fitted. in one or two
utugtﬁt resentlthasno eenin use practicall at
va lie lnaring\f ngre as et W Oeﬂv@artlerr?sa{t e?s eletr%
uEe n thIS(})OI&/ to has been Ihat su ?le b

t Lon aer |s no
atert af we have toueo |g tcohn

olqdenser am afrai zét ff t water ha een

use there wouI have been a erent tale to tell.
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m not Ieayl %a thi a tthe b0|Ier butI thlnk
t eresu tswould have e erent a 0 ce
that there are énan ver t|ca tu nts Pout

e5|nT|50|r tuo
ut now, | understand, eterse uses tu eso ﬁ
ronze We_know now rom oyr ow erle?cet at
ggeb |as faile asa material fu esei ﬁ
oilers, ap] rTq)orneycrot as th% %J
%erlence with brass tu es—nq ronze [)ass— as
g)?we %at material aso raas es were
oun rough overpeating, t e hurst:
Eheces used to blow ot from the u art of the tu es

er
A e o
the manner |n this b |er |s struct

en ers ltv eas ans ort, | ou
he re alro sm eu s s assown
Us a special design to get over the |cuIt menhavm
0 00 INto t s m est In or erto on ect rr
noeatube do nots thlsd |cuts i
ne sot rrlea(t) tlo g no}]tsreew eytm or ner
(i etlon |th re ard‘y(}/ q# SE Hva tha(\: havse %en
gese as a.means. of st teea mteevnt
ube bursti hink t U hav oft em the

better Steel tu eingcr&og eou ever a

e ea%){ss\;% E] légSt orre alred % a}lh n Wm

IJom e hoiler
PerrH g, and that'is. the system we
ave ate stip uatg ﬁ iner

as . aﬁso rBe%a use/d e

WOY CfOufr ana, 0 er ngineers . out In. regard (o
s xenn{ A 'eeje;gfa

press OIP ; (fosathn g mch 0 H[
e %@W s. %go.n i
ressurp OVer 9\8 sontes e INC ha strucﬁ

e|me an It was on%/ [)ecenr W t the ex-
perlments were carried out—as being father an im-
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Portant factor in marine. P actice, as sgowm that if the
es are.only enou olts stro

eno jOIn[ﬁ OP%IS éescrtptt () re SUQ?ICIBHI ng

I e e

¢ all IV EIG en g
e un dertaking O oler, an

ﬁ ?f SII welcome 1t on the’results otn ﬁte work it may be
shown to have done.

- It is now proposed that Mr. tk|
stg]ues grt]ntsw |cPt %%ve been raise He

First with re 0 the question
k?]d% tﬁnson as 10 er there |s(h h %
{ OUIO?OEIn the annesman
But It at such a slo ef ]swoul sun the ﬂgng
oller—nine ynchesof slope In ten.feet. |eaM|
Etvm ita slope at aII as to assist circulation. . Mr
en ask dwhether any alteration WascRntem ateei
ew? ot |n fu es a3 {0 brazing, them

Xpe

a eset eswre brazed In as
mattero tbec uset e b0| er bein f eéf

constr ction we e\h{ Where we Were. %e
twewo taethe uI the ornsha
twe cog Swear o, was for that reason

i et;“ e t{te%es e

shoulg tétI

course O t €

aI ondon water, e says con atns
ar onate of lime W Ich IS us% t rown Ql_\l\f]
orm of scale whc sttcks {0 ur afcg1 at ma
eso heOV\7IC ut we (f nd it so In our
ractice.  We do Tind a ver sma nl)unto sc%e at
eentrance to the Mannesmann tube ut |tFno |
of any conﬁ uence—not more th E an.inc
AsIOt% 0me erature, | think 1t qoes wgthout
Xte a el etnam?e%t%(r)aru Onr aon o?rees ootno
aeat [Fﬁege i hoﬁ trtas papdpe an in eﬁ .
ent en neer, mas. e wer ade entir
mdepen ent of us.  We trusted om what
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stri ro of the h trnﬁ]sutrace and Bpecral Ht
was maeastow e Hst ine.of fu esfs ere
%ap as r eore the. Institution of Naval
Architects t eb 5 in wh rc sme trials with an
ex errme tal boiler wee %uote

eva ratr eacﬁ thga oeurt gr&rve

rows ter u ovet efire | m memor servs
ecorrect rst row of tub 5 Cre rt It
er cent, n the last row wi er ce hat
sosuontrs orttatthe st ree row
gL f%%?%ﬁ'? e rm'riHe o o
Wherh %ear mer rrsuaJ cgﬂ%rom(lr)rsee o erg Rjcours

nl?neerrnver g ft%ar%cs) fror%lsgerglof{(f OOrﬂtlieSS IF'Int
el e %rra.rr fratﬁa*r' i ryOerrg
Be mrsg SU% ? ale WOLﬁg RX _?HTI Int

unes O OU d ﬁﬂ' arrow gnd [ OTHE CTO t
Pet on ent tubes are

rerthantoa\(resede ﬁm%eerse and If the
%P%Mt wou seem ﬁ Iow[h rrr%resewrllangwer
g

says that_this %er

s0. ~ Now 3s to the " downcomers, egﬁu In {

e arrows own omerg of a

af ornt%t ear‘U eéro rS|'T 0 ne(i% ers,’ aoettsee
(? et%n Wlteh { ese 0 ntsdn t ?fn F

%m sreﬁ% f ?

oyt ot et e b srarrar 0
Ire, an queston was asked as to whet er a
result of the, trials, that have taken p e
tubes have en qund  defective. o
t em war ed 7 This tube that was on t e fa

eetin rs the onI tube h has_been re

ove from e holler. en from t
OttS\Srtedp 3rtr (r)ecenﬁ rltrer esee?ru tlsth\evrerlesrOn
dpe ect In ?tywhateverl Wrrs fube was taken out from
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one, of tlie c%mpound tubes rHtme atelfy over the fire
taet seet ettect noo e tube of the numerous
eet ts‘ftltea et eestﬂ ea ewrtnN(the emaer%lS t%nqrﬁnﬁ
Euel this orPer wa %trt] gned to b rqn &1
a?ztt tt %nate can ola ugtetg
wgsurement @ eeH watrrﬂ ksptnere
n}g e, Inan Individual | nstance an erroro ﬂua ter
0 rnchI Ant e amount of. wate[ taken Ee jﬁt that

aye ng dou
StO make 1t cap

ut,
error would not be cumulative. 1f we ta Inches
af waaer out of a tank t eexact am unt taken out each
oes N t matter so as t e tot mount
ta eno trs su geste twesou ¥ t{)
ers | am not aware at meters are Infallipl

! o necr)t Etgrnt \ﬁaetrthe V¥Ih| % a]rantee {neters
aer i el

£a out the
egreeso eatg We r?ontknowa out t

t%r Peter n int rposrn said he eIreved
Ht orIer wou stan ate erature o even 5
e rees . ecause he circu %tr as S0, ra Id. r
a Cir uatron as obtar In t r%b(o der rt cou
Peosuarm the circu atron was bad damage wou

baffl\/lr Atkrns ? Mr Esltaelfte jpoke of the Iﬁdge oﬁn th

If the ec eg

a ates ould also collect between the

ues ge W ere 1S alwa awa
etween the ues uto he le esonthe arfle p|ates
ere 15 a cul de sac. At rate. not rn as een
und there except what coI nfhe to tubes.
e sCra es w re este efore { e er Was
naterra e were in the or rna awing
put @ e a own them to rre t
am t m r S . ema S, . m e
:)artrcI arlq en esar this

ﬂ er was'in f e
H'“ﬁ stages. It 15 hardl out of .them yet, by
Nk it IS

na fair way to osomethrng |"an ratner
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inclined to think. that it is a hold de in.boiler
a';tn an§ It i tﬁere%ore not |m o@%iet it ma
ale improved upon as e]xép%le ce | fates.  However,
epomtr ma| stha 0|e |st ere. one

h Work, dun these tnal% ﬂ tﬁave
ta ace we ave never enou eakdown
e In an art |nkthat
ose Who Were n] essrs rasers orks o
%rdag \iV” agree that they neversawabm er treat
as that hoi erwe treated In"the way of |nv%u|ﬁ)
COUrse, as the halrman remarked, we have had no
xerenc gnre con nser water, hut | suP 0Se
ttls oer,s rseo t nagyoter ? rn
at respect Wise o Im . for hlé
Wteme {as to t e be aviour o copper tubes an

alloys

There is nq doupt that all this pojnts to the fact
that gava |ze8 fteePtuBe ar tthe r?ght thmgltort
uturé, so far as [ can read and lear.

I. R uth [0 da earfy vote of than st
M '\ﬂ uetn a'enlﬁr p& Ins, P R/e manner in w |c
t ey ha rou this subject be ore the Institute.

ﬁoo per Memberg [, have qr %Veat Ieaer r]
secondlngt AS marme Bglneers em sta
verQ/ indebted to ttersen anF S

tkins e can ot eak 0 the TbOJ er, rom
ﬁconomlcal or the .sh ne se(o lew, ecause |t
asnot etheentried, nk from, atw% ave seen

h r%wm S, ht 1$ ab0| er that will sunt& marine
en meer t an sorE ave see marine

Ineer \iwl alwa%s th ah |er that he ets
ore 0?ut £ 1t See fto met at he

ﬂ] %s him thg '?eeéstvh%t} ngt %ir}gmresults

P Petﬁrsen
earran em(e as done away Wit one

at st cut)les om an engineer’s point o
VIeWI ecaseo

reak own at sea.
The motion was carried by acclamation.
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r Atkins . Mr. Petersen lias asked e to re
or othls vote fth nks, an ay also say tha
eas ed me. fo speak for him' | the sussmnbcau
e|s ot qwteamast ro an uae and b a
tt afhl taeto o arlu ars
N yo or t |sv tha
aral t en on

ave

su or nate o M L’etersen t |s tho
%em w |c as enga we av
|m Wit ors ste uch mod| |cat|ons
we Ihou%ht S|ra |s aS.you See on
atd| e rmu eb?| er s there
a5| S eore was on

ﬁ ’1 ?f In_ming
mechanical matters t at the de g g ﬁre Al
credit 1S due to J etersenf%r ving had t R[uckto
start such a new departure in boiler making at nis age






