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As Marine En%;Nneers most of the Members of this Instjtute
will have followed pretty closely the discussions which have
taken E)Iace In recenﬁ ze?rs upon the vexed guestlon of the
syitability of the Belle |Ie W %er -tube botler for the purpose
of generatmg steam In the warships of the British Navy. "But
unless you fiave been actually engaged upon the construction
of these hotlers or have goné fo geat trouble in searchm%
through back numbers ofperlodlcal and engineering text-book
It is Probable that you will not have peen”able to follow ver

closely what was thie precise nature of the (ﬂuesnons at i3syé.

The Author first began to take an interest in this subject whilst
engaged in a55|st|n with the erection of several of these hoilers
01"board ship, has since devoted a large amount of time
to the problem of endeavouring to obtain a concise account of
what We ma term the “ Bellgville boiler question.”

In th ? firs J)ace we have to flndoué how'It came about that
this hoiler wa adoRte as th estandar [[Jattern of steam gener-
ator_for the Britisn Navy. Alth ouq c(){ lindrical W pe of
marine boiler has always proved Itself a good servant if prac-
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tice, still it has one or two feafures which are undesirable from
a “naval " point of view. The chief objections a%amst it are
|ts Iarge size and Its slow steaming. Fro erties which are due to
the large %uantlty of water that ntains,  When the im-
ortance having a quick steaming boiler first hecame
R arent, the onlly W pe of bmle]r in eX|stence which looked
th|n I|ke the T%tsort was the water- tube b0|Ier desig ned
eeV| le. ere oesnotarppear to have been angot er

ype which had been tested unde workmg conditions at that
particular time and which had proved so Safisfactory ; hence
it came about that the Admtrat adopted this hoiler as their

stan%ar tg pe and caused it to be fitted on hoard a large
number of our largest warships.

1 General Description of the Belleville Boiler.

IThe modern type of Belleville boiler consists of two princi-

al parts—
1) The generator, or hailer proper.
2) The economiser, or feed-water heater.

The generator is formed of a number of sets of tubes placed
side by side over a fire grate, with a steam-drum fastened
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across the top and a water-collector across the hottom. The
generator is so placed that the bottom tube of each set, or
element, Is about 2 feet above the, bars of the fire-rate. Just
above the top row of tubes there is a free space which is called
a combustion chamber, and then above this comes the econo-
miser, the distance between the top row of generator tubes and
the bottom row of economiser tubes being-about 5 feet. The
economiser is arranged in a similar manner to the generator,
and has a cold-water collector across the bottom and a hot-
water collector across the top. The passage of the flames and
hot gases on their way up through the ‘tubes Is guided b
hafflé plates, and theX Mmeet to?ether in the combustion cham-
ber preparatory to passing up through the economiser whence
they make their way up the funnel.

[I. Detailed Description of the Belleville Boiler.

In order to aPhpreciate, the difficulties which surround the
construction of these boilers it will be necessary to examine
each feature separately as follows —

(a) The Generator ami Economiser Elements.

Seven elements, or sets of tubes, placed side téy S|dfe, make
up the generator, each element heing composed of fourteen
tubes arranged in two columns, side X side, which are con-
?ﬁecte?hat the ends by junction boxes that rest one on top of
e other. o
The water in these tubes enters and leaves the junction
boxes at the same level, but on pas_smﬂ],along a tube It rises
about two or three inches, and so In this manner it can be
made to climb from the bottom of the element to the top.
The tubes are about 71ft. 6in, long, 4| in, diameter, and \ in.
thick. ~ Six elements placed side by side form the economiser,
each element being about ten tubgs high. The length (I)f an
economiser tube is"about Gft. and its djameter 2| in.” Al| the
tubes are made of solig drawn steel and coated insjde and out
With zinc by means of an elﬁctrol fic grocess. The A“”Ct'-?n
boxes are made of cast steel, those at the front end of the boiler
havmg liandljoles provided in them for nspectjon P_urposes.
After the boiler has been tested under h_¥d_rau IC pressure,
andejust before the preliminar steamln%, ITJS customaryrto
Inspéct all the tubes to see whéther any are obstructed. The
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examination is most conveniently conducted by removing the

incandescent electric lamp, fixed to the end of a long rod,
rlght down to the back end of one of the tubes, the light s then
retlected back from the back junction box up the companion

TUBE CONNECTIONS.

tube, and by this means the two tubes are thorough_ly ex-
amined at the one time.  An important p%lnt to noteisthat
the joint of the door Is made inside the box ?]/ a thin asbestos-
[ing,...Since the doors are more or less oval | shaﬁe, it would
be difficult to “face  the flanges on them, but they may be



BELLEVILLE BOILER QUESTION 23

ground fairly true upon an emery wheel in a very short str])ace
0f time.  The tubes are screwedinto the junction b oxes

at the back and front end of the boiler, an, rnstead of adop trn
the usual method of making a steam-tight joint, viz. dy
taper thread, the practice is to have the prtch of the threa on
the tube sIrghtIy different to that in the box so that th e two
jamb together. * They are then further secured bu a bac nut
called a rrng Of'the two tubes which run info each junc-
tion box one Screws in direct, but the other rs made shorger in
length and _coupled up to a stee nrgp e which is screwed into
the box. The connector rs called a “sleeve,” and Is ept In
rrn ' 50 that “sleeve ” and * “ngbart;&h reutthe

osrtron

lace of thye ysual socket (or connector) and
In ordinary pipe work.

The generator and economiser are enclosed in g steel casrnrglr
whrch is made double, the space between being filled in wit
non-conducting material: the front of the casrnt{; IS provided
with two large doors through which the elements can be re-
moved These d oors are provrded with double locks, so that

he tubes ma%/ be inspected by unfastening one lock
eaving the oher cosed the drrang ement erng a Sa et
devrce % ht holes are aso r?]rovrded In the mi dIe of the
doors. h junction box o t e three bottom rows of tubes
I5 fitted wrth a fusrble pIug which 15 arran?ed to indicate the
absence of water In the owerPart of an efement.

The tubes may he kept free romd posit on the outside sur-
face b Y means " of scr Fers or by t e steam tube swee rng
ap?ara us which consists of g flexible metallrc tupe with
nozzle on the end, the steam jet being controlled by a lever
which opens and shuts the steam. valve.

Befor cIeanrn% the tubes the frres are allowed to burn low,
and then are pushed to the back of the gra(se out of %he way.

The hoiler casing in the neighbourhood of the fire-grate is
lined with frrebrrcks

b) The Feed-Water Collector.

As its name i glres this vessel collects éhe feed water as it
comes In from th drums, and then rstrrbutes It to the
various elements, but as there are onl tw(o drums, one
at each side of the boiler, some mean to e devised to
revent all the water orng up Intg %he wrn%e lements ang none
oing up into the central“ones. The bottom junction box of
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each element fits over a conical steel nipple which is screwed
Into the top side of the feed-water collector ; the diameter of
hole in the nipple is only 1 in., whereas we have seen that
the diameter of the tube itself js 41 in. and_consequently
the nece_ssaré/ throttling action is obtaingd. The foIIowmg
method is adopted for ‘coupling up an element to the fee
collector A Dbar is inserted under the lug on the bottom
junction box and the whole element raiséd up a couple of
Inches ; two thin rings of nickel are now placed over the cone
of the nlp?le and the element is allowed to drop down into
position ;" this forms an excellent joint and_the element is then
anchored by a single tee-headed” bolt. The cross-section of
the collector formsa square.

(c) The Steam Drum.

This is a cylinder made of mild steeInEIates which is placed
horizontally across the tops of the elements at the front end

of the boiler. It contains a large number of baffle plates and
the whole of the interior surface is &oated with zinc. The
elements of the generator are connecte ulp to pipes which lead
up into the intérior of the drum and terminate about 10 in
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above the bottom, so that the dtscharge takes place well above
the water level in the drum. The connexmn IS made Dby
means of a_flanged Jomt secured b?/ our bolts, the jointin
material betng t[]auz -wire and red-lead putty. The ends 0
the drum are steel castings which are turned circular, after
which the shell plates are Tiveted on. Each “end ” contains
a handhole and also has a steel pipe screwed |nto it termed a

downcast p nP pipe leads down outside the boiler
casing to the ud- rum and is coupled up to it by a sleeve and
ring. T e diameter of the pipe s in. On the top side of
the drum seating blocks are Rrowded for stop valve and for air
and pressure gage cocks ; there is also a block on the front of
the drum for’the feed check valve and one underneath for a
drain cock. The diameter of the steam drum is about 2 ft.,
and its length about 7 ft,

(d) The Mud-drums.

These are steel castings which are placed one at each side of
the boiler. Each mud-drum contains a manganese bronze,

non-return valve which can swmg freell¥ on a pivot, and a
vertical baffle plate ; it is also fittéd with a blow down valve,
a drain valve and a salinometer cock. The vessels discharge
Into the feed-collector by means of an elbow pipe, the joints

being made by sleeves and rings .as before.  These particular
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joints are however very awkward ones to make, and it would
eertarn}/srmp rg matters if they could be regl aced b fIanged
oints, for the Author has known it to take an experienCed
workman a whole day to coupJe up one of these elbows.

(e) The Automatic-Feed Apparatus.

This_consists of a float which, as it rises and falls with the
leve| of the water in the float chamber, opens and shuts a valve
on the feed pipe, and admits oy stops the admission of feed
water to the economiser, and in this manner automatically

regulates the quantity of water in the boiler. The cast stee]
float chamber 1s boltéd on t? the boiler casrng an% connected
to the eIements by two small drawn steel \ﬁ' pes, the toP con-
nexion being made ab %ve the normal water level In the
generator elements and the hottom one below I, Everythrng
inside the chamber mc udrng the hoIIow steel float, is Coate
with zinc, Acrosst e t\/\ﬁ] he ¢h am er is fixed a strarghdr
horrzonta ever A ich has its f u?rum hetween A an
. Part of the werﬁht of the roat IS balanced by the down-
ward rpressure Sr?l B exerts, due ‘to the lead
werﬁ sat C andthe motion of the flo trs %Hrdeg by a spindle
at thie bottom.  To the outsrde of the float Chamber-at the top
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a small valve hox A is secyred, which is however notconnected
I any way with the inside of the float cham er but Is only
placed here for copvenience. Two pipes lead into the box A
one comes direct from the feed pumps through a hand feed-
reﬂulatmg valve and deI|ver? the feed-water into A, and the
other takes the feed-water from A direct to the cold-water
collector of the economiser. Under normal cucumstances the
float chamber is half full of water, as indicated h/ ? ﬂ
?Iass on the front: but if the water leve| falls t e floaf fa
00, and In falling raises the spindle B, Since A and B are on
opposite sides of the fulcrum when B |s raised, A is depressed
and consequently the vaIve Al |s g thls admits water fo
the economiser an brings the boiler level up again. The
float now closes A angd stops the ad mlssmn of feed Water unuI
uch time as the boiler level falls b elow normal agam

ands A and B are made steam-tight with sp ema nufrlcuon
Belleville) packing and knife edges are used w erever possible
to reduce friction.” Should there be an doubt as to whether

e (?ratus IS workln satisfactoril \should be tested by
pulling down the handle ttached to the lever ABC.

() The Furnace Air-Supply.

meg to the close prommdx of the W?ter tubes of he gen-
erator t0 the fire grate it is found advisable to supp g/alra ove
the fire In orderto romote combustion ; this alrls IJog
an air-hlown eng ne at apressure of ahout 101bs. per 5. in. to
an uon IP itug %doutm ethecgsmggustabove theflredo s
ana P ed Wlt a Iarge number of cocks to requlate the
? Pp |m|arpw %les alr to the combustlonchamber
thie purpose of thoroughly mixing the gases of combustion.

[II. General Arrangement op a “ Belleville”
Plant.

For the sake of simplicity it will be best to consider the case
of a pair of Belleville boilérs supplying steam to a compound

condensin marme e,
? gd] umdo sucks_the water from the feed
el

A powe ful Weir
tank In theen |ne room and delivers it at a ressure of 700 Ihs.

ersq. in, th rou atin velnto the valve
Boxa tached to 6%Ioatehamgerg%le %m?er The tloat then
automatically admlts the water through the valve A to the



General arrangement of a Belleville Installation.
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cold water collector of the economiser. From this collector
the Waéer passes throuPh anumber of small tubes, each OfWhICh
IS Titted with a non-refyrn valve, into the economlsere ements
Itcwculates up through these elements abstractmg} eat from
the flue gases on |ts wa UE and 1s gisch arge at e into
the hot ater col ecto eavm? the hot” water col e tor it
passes down a pipe leading fo the Teed check-valve on the front
of the steam drum. PasSing through the valve, it is squwted
through a tiny hole into thie interfor of the drum. Here it
meets-the hot water which has been discharged from the pipes

connected to the generator elements mlxes W|th It travels
anng the bottom of the drum and falls down the downcast
into the mud-drums. In the mud-drums the water Is
bAected to a suydden change |n the dlrectlon of |ts flow
gsent up agaln and throlgh the elbow pipe into the f eed
col ec(}or edns of the vertical bélffleg)late It IS customw
to add lim tot e feed water |nor er to collect any(I)rease t
In it, and the lime and (rlrease form together a sort of mud
When the water is subjected to the sudden change of dlrectlon
In the mud-drum this" mud talls out of it and is deposited in
%he bottom of the drum, whence it is blown off at regular in-
erva
Leavm? the feed- coIIector the water enters the generator
elements through the copical nipples and circulates u throu%
them, a large part of it being converted into steam on Its way
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UrP' The mixture of boiling water and steam is then dlschar%ed
Into the steam-drum against the baffle plates. Most of the
water then falls down t0 the bottom of the drum, and mixing
with the incoming feed-water returns to the mud-drums.
The steam is drawn off through the stop-valve, and, unfortu-
nately, If the rate of evaporafion haPpe_ns to be fairly high a
considerable quantlt%/ of prlmln(lg wates is carried off with™the
steam In spite of all the baffle plates which are fitted_to prevent
it In order that the supply of steam to the engines may be
fairly dry, some means has tq be devised to remove this water,
and “the” following method 1s adopted.  Suppose the engines
re,(iuwe dry steam’ at agressure of 300 Ibs. persg. in. the boilers
willgenerate steam at 3 Olbs.gers%. in., and this steam wall then
be firstreduced in pressure and then passed through a separator
before 1f eners the engines, AsRemaI type of reducing valve
ISused, in which the stéam Passest rough’ports cut inthe valve
casing into the interior of the valve itself which is hollow and
sh%%ed like a_diving-bell. _ _

e valve is suspended inside the casing by a spindle from
an external horizontal lever and is so arranged that a spiral

flidueir

.rt*n RtowCiw VALVt

%ring connected to this lever always tends to_pull the valve

S
downwards and uncover the ports,” thus admlttlng_steam 80
the engines ; but as soon asthe pressure acting on thé interior of
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the dome ofthe valverisesto 3001hs. per sg. in. the valve will have
overcome the pull due to the spring and the ports will now be
closed ; the pressure now begins to"drop again, butis ?revented
from so doing by the valve again uncovering its ports, and so
on.. Means are” provided for adjusting the tension of the
sgrlng so that the steam pressure may be kept constant at any
requiied value at the en%mes. Leaving the reducing valve the
steam passes through the separator and into_ the . p. valve-
chest. "Passing out of the low pressure callmder the steam
enters a surface condenser, is condensed, and pumped out Into
the hot well. The air-pump then discharges the hot water
through a gfrease extractor into the feed tank, which completes
the cycle ot operations and leaves the water exactly where it
was dt the start.

I[V. Defects in the “Belleville ” Boiler.

It was in the year 1903 that a Special Committee, which had
b?en apBoomte? bg the Admiralty to Inquirg into the workmg
of the Belleville boiler i the snips of the Royal Navy and t
report as to a suitable type of boiler to be fitted in future war-
ships, presented Its re[)ort. The report contains an account
of @ series of trials on two vessels, the Hyacinth and Minerva,
which were specially selected for the Rur 0se, the Hyacinth
having Belleville water-tube boilersand the Minerva cylindrical
return-tube-b0|l$rs. _ _ S
Amontr] the detects, which were noted in the Belleville boilers
we ma1y efer to t _efoI_Iowmg — _

1) The circulation Is gdetéctive and uncerfain.

2) An automatic feeding arrangement of a delicate and
C(]grrspllcahed_lklnd Is absolutely necéssary for the safe working
of these hoilers. _ _

3) The great excess of pressure over that in the boilers
whigh is required in the feed pipes and pumps.

(4) The considerable excess of boiler pressure over that at

the engmes. . o , :
(5% separator with an Automatic drain is required to get rid
of the water carried over from the boilers when any sudden
excessive demand for steam is made.
6). There Is a_fonstant and excessive loss of feed-water,
t'is worth while examining a few of these criticisms, as boy
s0 doing we may learn a good deal more about the behaviour of
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the Belleville hoiler under working conditions. With regard
to the first defect —We may explain this statement of the
Committee by considering whiat hapPens during th e process of
ste%m raising as ohserved by the Authorin a mod? ?fthlstgg
of boiler in which the elements were com%osed of glass tubes.
When the fires are first I|tthewater|n the bottom rows of tubes
ets hot and expands. |t first of all tries to go backwars
edowncastmEes but is Brevented from so doing by th eno
return valve,  Steam bubbles now begin to form and Tise 10
th lfpper sides, of the tHb the bubbles increase in size and
inally two or three push their way up through the element to
the surface of the water, The Process of steam formation
contlnues to get more rapld and ar?e bubbles are dlschar%ed

|n qmc suce sm%n at the water sur ace And now a curious
ﬁ pens—tne hot water is pushed forward up the tubes
an dISC a in I|ttIe Jets Into the steam drum and the whole

ed |
eement |s€ ﬂwn a mass of water and steam which ?Wags
to ana fro, each discharge Into the steam drum bemqf ollowed
by. acorresponqusucnon through the non-return valve, The
boiler 1s then falrx under weigh and contlnues to feed |tself
automatical Y by the arrangement prevmusy described.
reason why discharge into the stea dfum s so jerk y |s
hecause oft e successmn of shocks which s imparted to ‘the
water by the abrupt changes of direction it expenences In the
junction’ boxes.

Steam Formation in the Belleville Boiler

In the figure, C I%representsa section of the bottom_ tube of
an element’in which steam formation is just commencing. ~ At

J

some point on the tube where the temperature is highest a
steam pbl]lbb|e such as A'is forme%whlch Eradual? mcregases in
size until it occunles the whole tune_for a fen tho some mches
ne pressure of the steam goes on mcre] |n% Iﬂ%l de the bub
until"it 1s sufficiently great'to set the whole of the water mt
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element in motion. As soon as this mixture of water and
steam I bIown forward the l[])ressure in A drops, and coId water
IS dyiven in th roun the non-return valve to fill up the space;
at the same time the bulk of the water which has been pushed
forward begins to drop back again, the two streams meet to-
gether with a small bubble between them, but only remain at
resrtefoeraaendrnstant until the pressure rises again and’the process
IS

TfR/ve examine the process of steam raising in a model boiler
composed. of a uniform glass spiral we find a perfectly con-
tinuous discharge into the steam drum owing to the absence

of the %forementroned sh ?]
not ecu rarrtr( Ich has been noted in the actual
or ers when under steam is that when the engines to which
%/ are supplyrng steam are suddenly stopped the level of the
er in the gdu e%assesoten rops‘suddenly and goes nearly
out of sight,“with the result that the feed-valve A Opens wide
and the pumps race away to supply the deficiency and bring
u}n the | eve aqarn The reason for this is as follows ?rnce
ewater 1as 10 eFushe up Into the steam drum it follows
that the pressure in the lower generator tubes must be slrghtly
In.excess of that in the upger rows of tubes in orderto overcome
frrctronal resistances ; moreover, since t ewater IS rsc arg %
P/rnto the steam’'drum there cannot, strictly sF]ea rn? e
sar 0 beany water levelat all except when the boifer is
not steamrng so that we are led to the  conclusion that the
gaugeqlasse merely Iindicate the “head ™ of water which_is
equivalent to the excess of pressure required to drive the mjx-
ture of water and steam up through the elements. Now for
fast steaming this pressure head ntust of necessity be greater
than for slow stea rn% and so the height of the water'in the
gauge glass on the float chamber will stand higher in the former
ase than In the latter ; hut we have a readg/ seen that the roat
rs so 2 fusted that rt wr not let any mor water In until the
level fa sbe ow half glass. Hence, when the demand for steam
is suddenly increased the amount of water in the boiler is re-
duced, anawhen the demand suddenly ceafes as in the instance
uoted the amount of water is automatically increased. Know-
ihg this peculiarity it rs customary to aIIow for rt by removin
some of the lead Wel% hts at C and working with dn apnaren
rrg eéhlevel of more than half glass, when the rate of evaporation
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Water Level in the Belleville Boiler

The level of the water in the hoiler is supposed to be indi-
cated by two gauge glasses, one placed on the float chamber of
the automatic feed apparatus which s attached to the left Wlng
element, and the other mounted on a colymn which is attache
to the right wing element (or vice versa).

We have alreddy seen th t these gaug es do not |nd|cate the
level of the water n the elements, but on%/ register t e res
sure-head In the lower tubes above that in t eugger tub es
at the same time Jjt must be noted that the indicate the
presence of water in the two wing elements to which they are
connected, but they are utterly” incapable of registering the
ahsence of water in any of the other elements, so that it b
means the conical nlé)pe which leads into_ a central el ment
happens to get choke some obstruction the fireman has
no means whatever of ascer aining, this fact except by observ-
Ing the fusible plugs, and it s quite possible for the tubes to
have bec?me seriotsly overheated before the Iugs blow, The
only really safe metod under all circumstances is to have a
gauge glass on every element of the boiler—next to this comes
a minyte and careful inspection of the interior of the tubes,
every time the boiler is o ened up,

t°from_any cause an ement 08S h%)pen fo get short of
water, it is the bottom tupes which get empty first'and the top
ones |ast, whereas one might at flrst sight expect the contrary,
viz, that the water would boil off at the t% p of theeem nt,

Coming now to the second defect, viz. the complicated auto-
matic feed arrangement, we realise the necessity of this appar-
atus hecause the total quantity of water in the generator at
any tgl\tlt?n mstant is 50 small and Ithe demandkfor steam |% 50

réat tha uman being could onstan
mount otwater In t % Igr or any ? ?ﬁ ? Pme% h J
qulatlon a one—lt thus becomes fssentla {0 have a sen5|t|ve

omatic apparatus. vy so note In this connexion

(tever 0 ertyﬁeofbmler hich 5f|tt%dwnh an automatic
eeding apparatus nas thefoat laced In t esteam rum |tself
where there IS always a depth o several me]hes of water below
It an entg free space ab ove It, so that its action does
really depend on the actual boiler wafer-level,

|t regar to the statements made which refer to the hlﬂh
pressures émployed, we find that the enormous pressure in t
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feed pipes is necessary to overcome frictional resistance in the
feed valves and pipes;and in the economiser elements ; in both
cases we realise thatit is obdectlonable because of the trouble of
kee mg the Joints tight under these excessive pressures, The
automatic drain reférred to in statement No. 5 as being at-
tached to the separator is arranged as follows —A hollow Steel
float 1s fixed inside the separafor to a horizontal lever which
passes through the shell of the separator and has some lead
welgihts hung from the extreme end, The lever actuates two
small plunger valves placed one each side of its fulcrum ; one
valve admits live steam from the top of the, seFarator to the
drain valve, the other valye communicates with the condenser.
The drain valve has a piston fixed on the upper end of Its
spindle and the t%) side of this Plsto,n is placed in communica-
tion with the steam pressure or elsewith th? condenser—depend-
Ing upon which of the small plunger valves 1S open. [T the
water in the separator is below the pre-arranﬂed level the float
dips down—this opens the steam valve and the steam pressure
actln% upon the hop of the Plston keep%,th? valve shut. If on
the other hand the water rises abgve this level, the condenser
valve is opened, and since there Is now a vacyum above the
piston the gressure In the seﬁ]arator hits up the drain valve
and blows off the water into the feed tank.

The great loss of feed-water mentjoned In statement No, 6
Was chleflfv dug to the joints of the handhole dogrs not elng
rogerlg aced up and_also to Hhe varying thlcknesi,o in
Es sto rlngs used. But we also find that the cylin rlfal
oilers of the Minerva lost a great deal of feed water and also
developed other defects, such as “ birdsnesting. ™ in the smoke
tubes (supposed to_have heen due to the use of retarders in the
%ube)s which were fitted to regulate the air passing through the

Ires).

V. Advantages op the “Belleville ” Baoiler.

The Belleville boiler is superior to the cylindrical boiler in
the foIIowm% %roRertlﬁs —

1 It has |g er thermal efficiency.

2. It raises stéam quicker.

3. It isnot so heavy. , , ,

Here ?re a few flgures which were obtained on the trials
previously referred t0 —
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(@) Thermal Efficiency.

Power developed. Cylindrical. Belleville.

L e—— N

(b) Equivalent evaporaéton per dpound of coal, from
and at

Power developed. Cylindrical. Belleville.

1 1 B

(c) Comparison of Weights.

Weight of Boiler ~ Max. out utofsteam
Room Pnsot allation . cel}k))tclt o Bgﬁllpﬁlopettog.gﬁtl

gl 135108 4

VI. Conclusion.

It will be sufficient fo state that steam can be raised from

“all cold " in about forty minutes (in a Belleville bmler)r to
show that this boiler is a very rapid steamer. ~There Is perfect
freedom from mgurtous straifs because the tubes are 3U|te free
to expand In ev ry direction. It IS astonishing how deceptive
the WEI% ht of a Be ewL rﬁ? t 1s—one would naturall
expect t atwhen on suc as uanttt 0 waterwas co
tatne % te boi eLwoud eextreme I|g % |st e
wet ht oft |rebr|c settings, the sep ar " the atr owm%
%nes gt have all to he taken |nto account, so tha

lE)are as. a w oe with an ordinary boiler equip ment the
saV| g In weight Is greatly reduced S an ofse gatnst the
ah ov%a dvanta esgnustbe setth edtsadvantagoes alrea Yname
together with the fact that the management of Belleville boilers
requwes far more skill and experience than cylindrical boilers ;
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even the Government coptractors find if advantageous only to
employ those .men who have had previous_experience In this
class of work in order to facilitate the_erection of these boilers
in the shop as well as on board shrp The coupling up of mug-
drums to d owncastlor pes and feed collectors IS a jo whrch calls
for men oforeatskr i it Is to be done expeditiously. Another
thrndto note is the large amount of “ spare-gear ""required for
a Belleville plant comgaredwrth that tor ane uaII%/ Ipowerful
cylindrical boiler plant.  Each boiler must have at [east one
complete spare element for the generator and one for the econo-
miser, because it is found to taKe far less time to Put In.a com-
Plete element than to replace a damaged tube - then in addi-
ron A have spare rings, sleeves, nipples, tubes float gear,

Wrth regard to the frials of the Hyacinth and Minerva
as well as I the light of more recent experiences we find that
the BeIIevrIIe boilers have done much better than most people
antrc ated ; particularly has this been the case on board

Terrrbled(formerly one of the most troublesome ships in
rs respect and in a good many of the ships of the Japanese
\Iavg/ hut'it seems to bepretta/ enerallly admrtted thatwhrle
thes borIers have and still Ve vey d results when
properly constructed and managed, and al gh for a qreat
number of years the Belleville was the best tyge of water-tube
poiler, still“of recent years othertyBes of W er -tube hoilers
oav%been invented which drve even better results and are les
troublesome to manage. [T Is not surprising therefore to rea
In the Committee’s réport * That they (the Committee) are of

Frnron that the Belleville boiler has no such advanta?es over

her types of borIer to Iead It to be recommended as fhe type
for use’In His Majes % Iy Such then is the history of
the rise and faII of he Belleville boiler in the ships of the British

Navy.

Mr. Kean illustrated his remarks by means of a number of
diagrams and lantern slides.

The Chairman ; We have listened to an rnterestrnd paper on
thrs important subject.  Mr. Kean has put himself 10 a great
deal of trouble to explain most lucidly all the different parts
gf the Belleville borIer—not only its ddvantages, but aIso rts
Isadvantages. It seems to me’to be a ver%/ infricate bojler.
If any one present has had experience in working these boilers,
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we shall be verY pleased to hear what he has to sa% ’o
showed asensrbeplan In adopting only part water tube hoilers

Rtjthven said he had had no experience with the
e]llevrlle borIer although of Iat1 ears he had experience with
ot erwater tube boilers. He't Mr. Kean had described
the boiler very clearly, and had brought all the pornts forward.
On the wholé he thought his_review had mad e It to ap ear
rather worse than he thought it was. Hewou be glad 1t M
Kean would tell them about the air in the combustron chamber
The drawing appeared to show that the air was in the com-
bustion chamber above the tubes, but he understood that
there was also aiy below the tubes. Was that so ? and what
was the effect of having air under the tu es In comparison
wrt over the tubes ? Under the tubes seemed to him to be
best place. Itwas not cl%arwhetherrtwas possible to get
|ntot esteam collector whr wasz feet diameter.  Perhaps
the end came off altogether, but he did not see any reference to
a manhole. He thought there were members ‘present who
had had exp rrencewrt Belleville boilers, and he would like to
hear their observations. [t was a most rmportant question
to-day, both for the Navy and for all of them.

Mr. A. H. Mather Said they were indebted to Mr. Kean.
The paper was In a mos} attractive and useful form, ?rvrng
Bractrcall the hrstory of the rise and_ fall of the Belfevil[8
otler.  The paper went into the detarls clearly, both as to
advanta%es and drs?]dvantag% Kean ha ienumerated
six (letects, but anot er whiC caused a great deal of trouble
might be added, and he did not think that trouble had ever been
Properly cured. _He referred to the Iead Iugs in the ends of
he eléments. Those ?s certarng cause more troyble
than a great many other parts of the boiler.  He had never had
anmersonal nan Irng of the orIer buthad seenaﬁood deal of
rt] en onérra remern r]e one rnstﬁncew en the leag
Pugs caused so much trouble, t atdurrn telast few hours of
he tHaI they wer 8orng ontrnuaa/ Aso ten as ong ent
out they opéned the door-and put in another. Intheen y
coyld not even do that, as th e steam Was %o(m% down so %
owrnq to the reﬂuent penrno of the smoke-box dogr, t
they et them, an? keEt he door closed. The drstrIIrng
an evaporatrnggant was kept at work as hard as possible,
but could not cope with the losses of water. That was a thirty
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hours trial, and at the finish, when the ship came to Plymouth
Brea Water there was not enough water left to run the electric
lig trn&rﬁ]ant He had noted the views of the reducrngi vaIve
showed that Mr, Kean had dealt with it very thoroughly, but
had not made any mention of a small fitting 0n the engie side
of that valve. ~On all those reducing valves there was fitted a
fafet valve 8nt eengrneg?e to p rev nt the pressure accumu-
atrngbeyon that reguired for the h rg pressure en%rne casrng
He reme be %an instance. of one of the ear |ps fitted
with Bellevi Ie otlers, rushed out on trial In a urrY prpe
was sut%)ose t% e—but was not—connected from that safety
val ve ck to the condenser or feed-tank. The shrp went out
and was run at a prefty good speed. Suddenly a “stop ”
order came from the bridge” There was a_roar from the valve
and the engine-room became full of steam. The safety-valve had
litted and_ the steam could blow clear throurrrhthe enging-room.
That accident was not due to faulty_design, but fad arisen
through not having the pipe fitted. “This reducing valve was
one ? the features in the earlg daé/s of the Bellgvrlle boiler that
Was ooke upon as a greaf tion, but had been rectrfred
Strrct}/s eakrnrlr th se boiler could not be said to have an
water-level and was an 0 gectronab e point to mosten?
eers and attendants who had been accustomed to the good pfain
water-level of the oIdAyP of boiler. ,Th% owever wa(? J
over, and they now unde ?toodt e action of the boiler, and fa
more confidence in handling it

Lawrie sarg he had had no exRerrence with the
BeIIevrIIe boiler. He thought that Mr. K d approached
esu #ect maratherbroader frrrt than the ha been In the
nabit of finding, In some other papers. wou a reet at
he ha deahtwrth the subvrlect very full yan veryceary
regard to the question, of water-level, to' which Mr. Mather had
ust referred, fie said it was almost impossible to have such a
hing as a water-level in a wager-tube hoiler of any sort. There
was su?h a small rguantrty of water that it was almost an im-
possibility. Unles they couI balance evaporization with
he feed- water thelr_/I could not get a water-level with
)( water-tube or er. He had no practical knowledge of it
it had heen eprarned to him that In the earIY da s the
hadahand eed, and the man used to go and turn the water o
and off, and look at the gauge-glass, and It was a chance be-
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tween the gau e- %Iass ang the check valve all the time. The¥
got over that by Taking the check-valve adjusting handl es off
and giving the check vaIves a very small area. ~When they
came to know that things like that had to be done, they would
see the necessrt¥ for an a%tomatrc v%lve The automatic feed
arrangement re erred to ythe author would not, he consid-
ered, e very useu on bodrd ship. Hewasarard they would
not workwrt any religbility, n boilers_ It was another
matter, but at sea he did not think |t was possible, ~Speaking
In re%ard to the Minerva and HYacrnth trials, he said that they

ad Nad that before them so often that they need hardly refer
to them again. They had had many references to those trials.
There was not the Ietast dboubt that the frndrng (tJf the commrttee
was generally accepted by engineers as being the only possible
frndr%r_}tehe );:ould Féome t% grhat committee was cor)hrg)ose d of
meno reat exp errence an the were set a task which they
carrre ?ut veey th oroug ly, and th elY ?ondemne the BeIIe
ville boiler. H thou titwould be Useless for them to arrI;ue
in the face of that d ecrsron The efficiency of water-tube bojfers

ad been tested in many ways. If they were to test the effici-
ency of @ water-tube boiler alongsrde a marrne boller for three
months, he did not think there woud be the s |tghtest questron
as t0 which would show the best eff clfy. they took the
water-tube boiler as it left the works cean he thought they
would get a better result from it, Theg talked of blowing the
dirt off the tubes with steam, and also of scraping. He had
been told that the scraprng was a very tedious operatron and
If they scraped all those tu es carefu Iyt ey were going to take
aJotoftime, It they used steam tobowrtoff theKv woyld very
often find they were mcreasrng the trouble by caking th esoot
onthe tubes, and, makrn It so mard that the would have to chip
it off. T ki g it all t rougn he thour}; the  defects of the
BeIIevr e OIIEr were very reate than its advant?g
In the Navy they mad eaq e(atta ettrngupsteam In fort
minutes, uthedrd not think they woul riurresteam In fort
mrnutes even rn the Navfy He drd not think th eg would
urret e m n-of-war In orty minutes.  His oprnr n wast at
edywou ave time to ge u[p steam at angr ate

last SH]oken on thebt s% he thought had sard the Iast

wor on e water-t oller question. He would now s%y
thatif it was a good t rnP It Would come into use and would pe
adopted, no matter what any body of engineers or any one else
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thought; because our marine engrne superintendents knew
what'wags the best. When the water-tube boiler was as effici-
ent as the Scotch boiler for everyday hard work it would be
adopted for everyday work. So far as the Navy was concerned
they did not know what their procedure was.  Now the Admir-
alty seemed to he going ahead of the mercantile man and try-
Ing to be up-to-datg, but he did not think ever thrngi1 ad been
Ulte a success. But, in the matter of experiénce, he did not
think thev should have Fut S0 many BeIIevrIIe boilers into so
hmany first-class ships. It was a mistake for which they had

d opay

D. S. Lee, R.N.R., said he had seen ﬁood results from
the BeIIevrIIe borlers when the engineers in c arge had studied
them, and had taken proper8recautrons and proper means for
obtarnrnlg the best results thers had been very unfortunate.
He would like to ask Mr. Kean wh t e ower rows of tubes
always curved away from the fire. d never been able to
obtain a proper answer to that qu stron aIthough he had seen
many cases W ere It had happene The tubes always curved
upward ?] awav from %e fire, It was qujte correctw tMr
Lawrre ad sajd, and ethought there had been a good deal of
experiment with water-tube Boilers, but no doubtthey would
be'able to adopt the best one.

r.W. E. Farenden asked if all the tubes wer ofthe same
thrckness Wore not the lower tubes made thrc er th an the
hrgher rows of tubes ? Would Mr. Kean also kind h/ [ain
h hthe[rgtpaelreffrcrency to whrch he had referred in the course

|

Mr. Wm. T. Tucker : Referring to fusible Plugs | have
known these to be called musical plig sowrn to their continy-
ous owrn% and I have seen stee g)u ut In to save all
the worry and trou e ave even heard that several naval
engrneers ave gg[e u a the holes with steel screws, deem-

usrble ugs t0 be useless. It Is quite a common Rractrce
now in the Nav to work Belleville boilers without the non-
return vaIves In the mud-grums.

The Belleville automatrc feed regulators are not qurte
re ral%le owing to some gft eir parts workrn% through grands
which can be made any degree of trghtness and so cause irrequ-
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larities in working, A skrIfuI man of course, is less liable to
screw the glands down too_t H

The author states that a Belleville borIer can get UP steam in
forty minytes, but | hav seenamuc quicker rate 0 steamrn
In a’Danish cruser, fitted with the Babcock and Wilcox boil ers:
In which case, from the time of lighting fires, the ship was gorng
full speed In exactly twenty-five miutes. The engines ha
been_partly warmed up with donkey boiler steam prévious to
lighting_ fires in the main bailers.

Mr. %éawne mentions that in his,o Frnron the cIeanrn&of sot
off watér-tube boiler tubes is a difficult matter, and that if a
steam-jet were used it would cake the sogt on to the tubes.
| have proved the steam get to be very efficient; even if the
steam did cake the soot On to the tupies, there Is nothing to
prevent one from using an air-jet, which is now used in some

Ipbeg to differ from the remarks of the Chairman where he
says that the Japanese have shown us a way qut of any risk, b
using one_in_five cylindrical boilers and four in five water-tube
hoilérs. This was first adopted by the British Navy, but
{trgppbeg léerrgely in favour of a complete installation of water-
ube "boi

The author thinks the cause of bendrn? upwards of the
bottom tubes is due to the under side of the tube being hottest,
but this does not explain the result. All water-tube boilers
behave this way—some more than others—but | haye not yet
heard of a satisfactory exPIanatron of the cause. If the tube
Was hottest and wgakest at the_bottom, 1t ou%ht to bend down,

|'should think, and nof up, as in an overheatéd furmace crown!

One great poinf in favour of water-tube boilers 1s, that the
stoke-holds eontarnrn% them are generally much cooler than a
stoke-hold with cylindrical boi In a war ship havrng
Bapcock and Wilcox boilers and cglrndrrca boilers, there was
drfference between the tem peraturés of the stoke-holds of about
20° F. In favour of the former.

Mr. Kean then r%plred to the Eornts which had been raised.
First ofa he sarér ustt ank them for thg careful manner
In which the followed his paper.  He had been interested
In thesub{ec right from thetrmewhen he began his a dprentrce-
ship. Later on, whep he began to see Nis wa arou
to know more about the borler, but even then |twasnotpossr le
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to find out all the details from practical experience . it was
necessary to augment practlcal experience with reading. He
had done a good deal of reading. QOne or two good works
that he_might mention in that connection were ;. The Marine
Steam Engine, Marine Bmler% and various other reference
books on”engineering, and also papers.  He had found it
very useful 1o construct a little model of a boiler with glass
tubes, which showed the circulation of the water. He had
learned a good many things from that model. He was sorry
that none of those presenthad had any actual sea- gomg experi-
ence of the Belleville boiler, because, personally, he also was in
the same position, hIS sea- gomg exlnenence W|th BeIIeV|IIe
boilers being limited to a “few’trial runs in the Channel
r, Ruthven had raised a question as to the air being above
and below the tubes As a matter of fact the air was below
both sets of tubes. The air was at the bottom below the
?enerator tubes, and at the top below the economizer tubes,
twas found that ver oftenwhen the gases got to the top of
gl rator elements comb ustton(Yvas mcomplete and ifthe
supn the necessary air they could complete the combustio
he way up through the economtzer Mr. Ruthven had
also raised”a question as to ?etttng Into, the steam co lector.
There was, a mﬁnhole but™he did not think ‘any one
coul 9et into t e co Iector A man could get his h an |nto
It.  Mr, Mather had mage som% |nterest|ng remarks apout
theIead I“?ﬁ Hethougi ad nad the” same trouble n
all SISWI those fusib %g due, heto?ttotecom
posttion of temeéa not ing suited to the high temperature
of the steam, ang he thought that since th en an improve-
ment had been effected.  Hé had been reminded that hie had
not dealt with the relief valve.  He had had a somewnhat
similar_experience. to that described. Those hastily rushed
trials of the Belleville boiler to which Mr. Mather had referred
seemed to have been the order of the day. Mr. Lawrie’s re-
marks on the subﬂect had been very interesting. It was true
that in all water-tube hojlers the level quctuated greatly, but
what he (sthe auth?) desired especially to point ouf was
that in this particular type of boiler thie water went (so to
speak) round and round“in a more or less contlnuou? stream,
and hence it was not possible to have anY water-leve] at all—
not even a quctuatlng one. In regard to Mr. Lawrie’s ques-
tion as to which type of boiler, the water tube or the marine
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boiler, would after three months’ service show the best
effrcrencY he must say again that he had not had sufficient
practical  sea- gorn? experience that would entitle him to
speak.  Still, ar as effrcrency for everyday hard work
was concerned, It was on%/w at every one would expect that
those hoilers of the water-tube tyPe did not stand the wear and
tear so well. ~ As a matter of fact, after a certain period of ser-
vice, they would find very little of the original boiler, one part
after andther having been renewed. . In régard to zincing, the
process was as follows : A plate of zinc was placed in a bath of

ulphate of zinc and the tubes that were to be galvanized were
also placed therein and hung up by wires, thejt position being
frequently. chanqed to ensure a upiform coating of metal he-
Ing.deposited all over them. They made the zinc plate the
positive pole and the tubes the négative pole. Then they
passed a heavy current of electricity, at low voItage through,
and the zinc off the plate was deposrtedb Insidle and out
side the tubes. According to all “accounts, grttrn been
Very much stopPed by the” use of lime In the fee water and
also by the better coating of the tubes. d not know
whether any case of quick steam-raisin occurred during the
recent war between Russia and Japan, but in the case’of a
surprise attack by torpedo boat destroyers he was of opinion
that a fast steaming boiler might very possibly be worth
double its weight in gold to a large battl shrﬁ

Wrt regard to the questron of personnel, t at Was supposed
to be at the bottom of the whole matter, h 1d not
know much of the BeIIevrIIe boiler, or It theY rel re u on a
book only h could not hope to, manage | Rro perly

f'rd been toIdt af they chang dghr\ﬁs S0 oOften that men came

c%hndrrcal -pojlered” ships™an ere transferred tQ ships
with Belleville_boilers, and were expected to know the ins and
outs of the boilers In two or three months, |t was not to be
expected that In S0 short a time the men cou acquire the
necessary knowled ge Wrt reggrr o Mr. %questron as
to the c rling upward of the tubes, he thought that was
to the botto softhetubes being hotterth%n theurt)war sre
owing to the fact that they werengarer to the fire ; this caused
uneﬂual expansions—hut the subject was _one which required
fu{ft er i vestr%atron The case of a fuﬁnace crown was
di erené ecause In that case th%re was a heavy loa ﬁwon thg
crown, due to the mass of water above It.  Mr. Faranden ha
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asked if the Iower tubes were not made thicker than the
uBPer ones. The average thrckness of the thb s was J nch,

the top ones would, ea bout ™ inch in thickness and the
bottom ones Inch in thickness. My, Farenden had also
asked for an explanation of thermal efficiency. They knew
that every pound of coal fired, if completely_burned, was
capable of giving off a definite quantity of heat. ~ That quantity
of heat might be ascertained by means of a coal canrrmete
or mrght he calculated from the coal analysis, and was call ed
the alorific value ” of the fuel. A usual frqure for the calorific
value was 15,000 British thermal units perb. of coal. Again,
every pound of steam formed containeda defrnrte quantity
of heat, which quantit mrght be ascertarned by re erence t0
the saturated steam tables.” [f, then th efv knew the number
of pounds of water evaporated per Ib. of fuel burned, they
could find out how much heat had been given to the water
in the boiler by every pound of coal that was burned on the
grate If all the heat developed by the combustion of the
coa cou d bet&ansmrttedto the water in the boiler, the thermal
etficiency would e 1,01 100 p eroent but that n%ver could be
realrzed in practice, because a large amount of heat must of
necessity pass away uR the funnel, and be lost in other ways.
But In dny case they had—

Quantity of heattransmitted to the water in the boiler per Ib. of coal burned
Quantity of heat which Ilb. of coal gave out if completely burned

as an expression for the thermaI effrcrency of the boiler. For
|nstance in one_ trial made by the students on the wet-
%tom locomotive hoiler at nrverfrtY College, London, at
which the author had assisted, the following” measurements
were made —
Descrr tron of fuel: erons navl)gatron coal.
uant fired per hour ; 113-1 1
oun sofwater evaporat d per hour : 663 Ib.
Temperature of boiler feed : 12 90° F.
Pressure of steam In Ib./in.2 absolute 99-58.
Gau%e pressure . 88-43 Ib lin.2
Now the calorific value of . of tha coaI was 15 090 B,
thermal units, and the total heat |n 11b o% LY turate
steam at the pressure grven was 1108-8 B rec one
above the feed temperature), and the number of pounds of
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water evaporated per Ib. of coal burned was " 580,

and since each pound of steam required 11088 B. Th. U.
to convert It from water at the feed temperature into steam
at the boiler pressure they. found—

Quantrty of heat transniitted to the water in the borIer per
|b. "of coal burned = 580 x 1108-8 = 6,450-7 B. Th.

and that gave thermal efficiency = "gggd x 100 = 42- 8%

In the experiment they had a rather poor thermaI effrcrency
but that was due art to the ty\B boiler, but chief y
to the Dbad chrmne raugt it emonstrate th
method of obtaining the thermaI ef iciency. In actual
practice they never got as_ much out as they had to put
n, and the ‘efficiency, therefore, could never be 1. Strictly
speaking, testing for the thermal efficiency, they oyght to
have a steam “calorimeter under the stop-valve léading
from the boiler in order to measure the dryness of the steam,
There were various methods of dorng that, but there was no
steam calorimeter at the present timé that thTy could regard
aS berng(absolutely reliable and accur%te ucker’s rfmark
n regard to the " musical he thought, already
Jeen answere That gentleman had 'also referred to the
alvanizing of the tubes.” In regard to that he. might say that
e tubes were not now %alvanrzed Everything ‘was zinced,
t was true that if the tubgs got overheated the zinc got burned
off, but under normal conditions they still retained ecoatrng
of zinc. - He had_ never used the steam-jet for cIeanrn% h
tubes, so hewas afraid he could not settle ‘between Mr. TlUcker
and Mr. Lawrie on that point,

The Chairman remarked that the werever much indebted
to Mr. Kean for IS rnterestrnwe E;er ang for the lucid way
sti

In which he had answered the ons that had een puf to
him. He dared say that all e qrneers gresent that evening,
who beIonge {0 § e commercra marine, would rather stick
E)o the old tty e of hoil er |n preference to the_one which h
described that nrgf In th ﬁ mercantre marrne th ey
not avesucastfas y}arnte 3
mrndthose hoilers were far too co prﬁ)ed ever to e ad o te
In the mercantile marine, as it would be impossible to get a
sufficient staff of men to keep them in good reparr and thor-



BELLEVILLE BOILER QUESTION 47

oug hw%rkrneg order. .~ In the m?rchant service there were too
many changes of engineers and firemen There was a chanqe
ever trme they came to Hort and 1t was a most IMpQssIn
to edu rift f” tig to understand effrcrently the wo h%
the Bellevil r. He thou% Yvrth M Lawrre t a
vr?s a great mrsta etoputac mp fe rnsta lation of

e or er n board an vessel t our% ht. the apanese
ds em a ve ect sson In instal rn? ane-
thrr cot r an two-thirds Belleville,
e t ou t t ey ere a optrng a similar system in the

Brrtrs Navy.

Mr. W. McLaren said it gave him much rﬁleasure to propose
heartg/ vote of thalnks to' Mr. Kean for Ba er. n qQne
Instanc whereabﬁ er was re\ﬂurredr wsa(r tion of rirce
whether a Lancashire or a water-tu let was Installed
The Lancashire was drsPnaced and t en rt lay between the
water-tube and the oco otrveé The water-tu ewas 50
excessive in_price, that they adop ted the Iocomotrve b?r er,
which had given srncF fitte e]verg satrsfac lon, and th nﬂ
sr eaw te tube or er, which was not to be compared wit

R [] ean might come amongst.them agarn and
grve them somet ing 0 hrs university experience.

r.J. R, Ruthven seconded, the pro osition, and regretted
thatthereha not bfen mor ﬁ< VHtse whohad Xﬁl rreni(ei
with, water-tube bojlers, as % that some 0 e cou
have said a great deal more had they been so minded.

The groposed vote of thanks to Mr. Kean was carried by
acclamation

Mr. Kean, repl rng said he thanked them very much for
the king way hrﬁ Per had been received. He com] idered 1t
%%reat onour t hey had grmrtted im to reag his pa er
efore them ~ People seﬁ Pet th e opinion tha
"B.Se.” coyld never]have n“ actica errence He
mrght say t at att e outset he not rnten for
the” degrée, menedtowr d tar

chief’s” certific to thank the H norar -
tar tsor th Lrn wa rnw ich hrs ?etter offer?ng to Yea h

been responded to, and he must again thank the
the exceedrngly |%enerous mannerin whrchqhey Rad treate
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him that evening. He was very Eleased to have been able to
hear some interesting experiences, and he would have been
very glad if some of those who had had good sea-going ex-
erienice with high-pressure water-tube boilers had beén present
0 join In the diScussion.

The Chairman then referred to the varlou% outlngs which
had been arranged for the summer, observing that cards giving
detalls could be obtalned on application, which should be'made

as ear 0
gt Hanks to the Chairman terminated the pro-
cee ings.



58, Romford Road,
Stratford,
July 24th 1906.

It would be noted by Members of the Institute that the
name of the President appears in the list of Peers created on
the occasion of the King’s Birthday celebrations.  The following

slegram was sent to him on June 29th —

“Right Hon. W. J. Pirrie, President, Devonshire
House, Belgrave Square—Please accept congratulations
from Institute of Marine Engineers. Adamson.”

to which the following reply was received .—

“ Adamson, Institute Marine Engineers, 58 Romford
Road, E.—Very many thanks for your kind congratula-
tions. Pirrie.”

In connexion with this the following paragraphs from the
Marine Engineer of July 16th may be quoted —

“ The news of Mr. Pirrie’s elevation to the peerage was
received with great satisfaction in Belfast, the unanimous
verdict being that the honour is richly deserved. He is
the head of one of the most famous shipbuilding firms in
the world. That it is famous may be attributed mainly
to the great ability and enterprise of the man who has
been so highly honoured. Lord Pirrie—if that is to be
his title—has done much for Belfast. How much may be
briefly summed up by the question: What would Belfast
be without Lord Pirrie and the Queen’s Island ?”

“In the hst of those chosen to receive honour on the
occasion of the King’s Birthday we note the Right Hon.
W.J. Pirrie, President of the Institute of Marine Engineers,
elevated to the peerage. The Presidents of the Institute
have been singularly chosen in past years from those who
were marked for distinction; this year is therefore no
exception.” JA.












PREFACE.

58 Romford Koad,

Stratford,

April 9th, 1900

A toint meeting of the London Association of Foremen
Engineers and Draughtsmen and the Institute of Marine
Engineers, called on very short notice, was held in Cannon
Street Hotel on Saturday evening, April Tth,

The meeting, which was presided over by Lieut.
Carlyon Bellairs, R.N., M.P., was called on the request of
several influential engineers in order to consider and
discuss a meditated proposal on the part of the Admiralty
to make certain changes in the engine rooms of the Navy,
and at the same time consider and discuss the working of
the new system of training the executive engineers. There
was a large attendance, the crowded hall testifying to the
interest in the subject, which was introduced in the
following paper by Mr. W. J. Harding, R.N. (Member).

Jas. Adamson,
Hon, Secretary,






