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In the ?resent [%aper an attempt erI be made to ive a con-
cise outline o ascrnatrn? ?ﬁt Qf super-pressure ste?

eneratron Xthrs IS meant roygnly the seo resBures ar
eondI gre ent averaﬂ practiCe, “an eneral ?ove s

cLuare Inc ?au e, intende r! O pOwer

fneratron means o 8 9ne or turbings, and with the em-

FB ? rt)paratus ifferent in principle to any ordinary

ype of boiler at present in common use.

It rs .obvious that t% détg/ v¥e are in the throes of a cogrrp ﬁ

revo utrorf] In our. met prod ucrng gower from co
Br other fuels. Eor over]f years en rbers have In tt]e mal
een content to burn the fugl in stea orlers an ut |se t

resultin steal< rpacon ensin ﬂgrne or turbine cer-
tamly rmalr ble Im roveme vebeen ma ernt rs en?ra
method, cu mrnatrn% say_a out % )(e s a?no

gauge pressure, 600-650°'F. superheated stea temperature and
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104 SUI'ER-PRESSURE STEAM GENERATION.

17%% t nermal egflmenc from the raw coaI to the swnchboard
undert everly etci ditions, with a cond ensmeg turh |ne ,
r)( he_mention s0 that the Presend; avera therma ‘f
ciefcy figures are a gut 14-17% ftor or rHy ood .class elec-
tricit st fions, 101 for the besttypeo arg re? rocating,
compoun rtr| eex anmgnseam engine, 7-8% for the orfi-
nar smalfr mdustna condensing stea englne and 4-5% for

the “steam locomotive.

But the advances made in fuel t chnology durmg the pas
éevgears com med wﬁk a_ renewe ftud reciation, an

gment oLt e work of man eraﬂ Mtho” er (aa/r%ergnd?eiﬁe

VEry 0 VIOU? at the above ?
arPart even from the Rresent ap I mcrease |n Ahe use 0
tgrnfa combustion ﬁ % oll gngine Tor marine COﬂdItIOﬂS
water power on lan

T ethree main defects of thF l%se of coal, which s, after aIL
ar the most m}portant ug gwer ‘generation throu
the mAerme lar stearﬂa d the co ensin en?me or turbine
accordin %gr sent met sarete urnin oﬁ he coal In the
raw state, lI waste 0 ove SMP the totl eat in the con
denser cooling water, steam gressure ar]
temﬁ)eratureo superheat The presentﬁlaper I.concerned onr?/
da particular sectlon of the Iast Ite fit mag be me
tlonF re rapi y co |n% 0 the sta e when to u st
w ? %raw oal at a d to consu afrpere fue al|
ucts that can be extracted from It wi
regar ed as a crime,

%Proper smentlfllc practllce IS to submit bituminous and
semi- Hmmous coa ow tem erature ca”}aonlsatlo
using this te[m In the v rP/ broadest sense of sclentific
naetO ?asmmavorﬁ/brgﬁ somre orm F{ eat treatmen S0 as
La[sge proportion o I!ncMPrexm can he useJas |ese‘oil.
0 In Numerous cases su Rgate o? ammonia IS, reco eh e as
e PR O
%ypere IS obtalneg apre? giual (?w ) a“ﬁ

eren ﬁ !)utPFreﬁ burnin

and ¢ emlca eactjve so c su erio
%oprgswoeoa a y{ tgorstea Bmlers eltherwnh apd most

mec amc\ ?k % The sub ject i foura [ﬁ”
enormous one mca e }//Vrogenatlon of coa
Pnroductlono synthetic Tuels e ale very near successwnh

ore than one “process, and as ar as steam”generation’Is con-
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cerned an important sectH p]of the work |s combmed low tem-
oerat re carbonisation o e raw coal in f ont f large \ga&er

oljers, recove able i uct an

aeut
Ime are urnqng 1,000 of r a) a da or over anrf B
vrouay impossible

com hustion of the reysultrth[qe t’ueFunder(Wte bor?ers %

he residua Many ar\)pleC ower stations at t

ul ho carr Wrtt suh meth qbs er a
e arYron 01po 0tkere or% en steams |pswrlI ur}pr t%éﬁlr

pro eless low temperatyr pe un
aorﬁers mfstead o raw coal, which incidentally would give a
nigher efficiency.

Secondly, as regards the latent heat of steam loss i
con enserythrs a? 0 1S a vrtaf1 atter ang the ﬂeal wour] '53
or power station work, the sagp low pressure steam an
not water to a IJacent houses and factories, thus avol mp e
0SS In the coo % water. At t e same trwe ever¥ ort wil
? to be made In the wap of deve opmgt e %enea principle
ass -out steam engine or turbine m m ustrral practjce
wh en rpress re proce ?]steam IS rgqurre fas.in marn]g
wor a A m uto the non- COH ensin auxrlharres shﬁ
be utilis ré eed water and other purposes w
can be absorbed to advantage.

Turning now to the uestion. that more di ect conc rns s
he Incregse In stea sure it 1S commo
|stor steam |s eP/ one ong recor %ttem ts to rarse
the ?g pressure the obvious, re%son that more enero?/
[u |t 0 steam In the form of heat is there rt/ rendered ava
ger orming useful work In connectro with the use of
the condensing stedm engine or turbine,
s will pe remember . one of the chief pioneers of the prac-

ere the heat

ol o el el
ro uce % 8, des ibed gar icular
|t | mouspamp let “ e

ucr anner rat s m

Miner’s F )L rouc ebt the. corner 0

o es Hea Ie}/n rn ondon, In 1702 Ke% also
0 e

howed a workin rs pump to a mee mg
ocret ont el mJu e, 1@9 and he was aple to p urﬁg water
conu? ously o a ? Fh% troudle was, however,
that oran a uate %re atively i hstﬁam O[essure Was
oba lbs. per squaré inc a It was at

required,
Eg time |mE8 ﬁbe t0 aste oiler—heaten foper
eing employed—Ilarger t A 2 foi gallons capacify, an ré)ht
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from the earliest times it has always peen the boiler ami_naqt the

engine orturbrnet at has ﬁeen the/ Bstacle tot e use of higher

rlJreasure ds}equenty Newcomensatmogp eric enqrne In-

e i 1o, tame t'é‘ahext&”étvee S8 petase o, anout

e asprs W%H Lnown %ern H'IJ rrvrn the ar¥out o@te

d r with steam %ndt en con ensrngt e latter g rhurrtr g
water, there causrnd’va I v cuum, $o t %

rston was caused to trave Ewar s by the ryessure 0
ir. For this, almost any closed vessel would ‘do as a o'
even brickwork a a partial construction of wood or [ead
having been emF oyed.

During the fo Iowrng half centurx many atte were mad
to Improve the steam pressyre, and apparent or exam
about 1750, the ended orI r ws roduced a]de of
riveted Yvroug ht ”P lates e] orm of a s[ane Cd/ ind er
external heated et‘t‘e whi eother (we now
lug to say 1825 were the Ystac w Wg

ilers, “Most ofWatéscondens ng steeim en rétes only wor ed
at 5-6 Ibs. pressure and the firm of ‘Boulton and W att used the
most Hnscr pulou rneans to trg and prevent anuone else from
exceeding fhese ow Iqures, even to the extent o endeavourrn%
tﬂ wangle aBr rou h the ouseo ommons to mak

the use w reg l%ressure illega a”)t ugh they .were
eventually compelléd themselves to goto 10 Ibs. per square inch.

The pioneer of, moderh high gressure stea aisdrstrnct from
super resaures is Richard “Tr vrthre (Pro ab ytth reatest
n%n er that everlrvgd Who soon rearse that thew oI future
0 eséeam eggrne epende HP O,ncre r]rg the steam pres-
sure and so redticing the wer l% the en Ine or a

e g u{gr out ut %n ob vr actt ames]\A{( tt a

ou ev run erstan In 179 evt | r:i
|s epoc -n %rnventron (%f th |nterna |re C |n rica

B, r ed after his native count was
soona eto wor %ers uare.inc u essure c%n-
strtutrnvg a revol tron rn 3t %ctrce an r a uratrn% f
era of what may be termed the modern type of steam engine.
Trevithick is stated t Iaave worked evenlkrOan at 100

ressure and to have reache ne.occasion S., Ieg ardfess
§Btgerganar\ rtrsk whrfe he prop?tesred that 200 [bs. wouId be

It is in fact almost entirely. due to_the geniys, imaginatio
and mdomrta(hIe courage of Richa dTrev? that ?h hrg'h
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ork made oss e (mmediatel flv
the steam whlrc erre rgurtﬁ IMposs| %? R % Wa
S E It |ck ?curr
of the locomotive, oon a lr ewas the rer%ls%o
Bo'rltrerltgtetgﬁa plroductron 0 asteaﬁtpryr Icle. []st
Sout Kensrn gton Museum, a‘ad In 1801 Trevr g
o yambore In Comell o o ocomalive et 1 §rrven
ve Icle In the hrster the world. He then built In"1803 at
% (trorne muct %ger steam
w els Qin. In digmeter, and this he too 1% mrf)eré
Per hour, while t F same year he_co sltructg Pe frr[st steam
arlwa}/ in the wor (5 Trun
r locomojiye trave ? |stance D
Jnot gtons 0
Thi mstallatro incjuded the irrst locom trve rails, whic
ere thin nar[]ow Ia 3teswrth fanges tja comotive wheels

ressure steain Rﬁ”er becgrne a raﬁtre1 rtJro Ofrtron and bi
Wﬁtsete%in‘nuch L\l/vrﬁ)hu arrneu\%/ork \ ot
ocomotive was made in 1 ﬁlickeelgr?structﬁ
|sthef|rstautr} trcaterf
0cOMOtive, avrnqotwo rear
drove apout hhe streets, attﬁrnrn% a speeét olt 9—
d, at Mertgl %/d
nrneg ﬂ Penvdaran toﬁ ker’ 3{
|€s, . Ing at our miles per hour an
gor mgaterral as weﬁ Ea number o
tem% passengers
avrnq sgroot teresrer\ It ma erP rnhe outt at Trevithic

Ls no lonéer steana ocorpotrve
ecause o ]r ork In gi preahsure steam e wa 'a
orl mati)r of the usg ust | t] u r]el the Dboiler
gauge glass, the fee water heater and the fusinle plug.

Then in_1804 Trevrth ck sent ope of his locomotives_to New-
castre -n-Tyne to th eorrierofa coneryfﬂro r(r)etor Mr. B[l (ikett

nd hrs wasuse to ha %ons of coal at the Wvlam (‘[ol ler
wber ang, '1 e there was included the origina I|nve
tl n P ogern ocomotrve rail, that 1s to say with flanged
wheels on the focomotive.

[t was fr?m this. Iocomotrve0 of Trevithj Ck?\t 804

that canhe all the rah wag/ developments on, t 8rth %
Coas ||n e constructed a muc |Haprove Ayge 0
ocomotrve called * Catch-me-who- Cﬁn whic %%l&

to'ts and ran at abouJ 12m|(!es per hour. Trevrt brou?hH
this ocomoﬁrvet London and ran it onét circular Hac og
very site where Euston station now stands, many thousands of
peaple paying for a ride.
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llowin on Trevrthrcksloco otive sent to Newcastle in
1801? man g then set {0 wor% r?rmprove d the esr

'nd%d”\‘/%w Ira Tw man, John Blen rnsoP Timoth E
v len Ll i g i e

the W lam Collier éaaased hgs d sFr) n,.and In %on egtron vzrtah
the recent Rai wag Centenalry t e widely spread statements

t at ave a 'oeare not ony rn the general Press ut in
technical puﬁ rﬁ:atlons as well; that Georér SteEP nson was the
orjginator, of t ocomotrv are simp n ave%c rave

rn£ustrce in Pﬂartrcu ar éo the memory o the rorieer
E ssure steam, Richard Trevit \ For exa Pe Stle en
ons ocomotrqn in. 1825 was 31Vgee copied from Blenkin-
so ede s desi ns themse mp rovemgnts on Trev|-
SW‘” N oeV%"a‘n“ e e e mdtert
mLYch of tﬁe tec nrcal credrt rsr? P Y

It is perhaps hardly negessar also 1o oint out that i
Stocktonpanﬁ arqrn t] n raera y not trPe hrst in the worqg
at all, but the original passenger

oL s e oty

at I1s a “ Comis EPI er with two furnace ?UGS |’I
steaﬁﬁ one, and during the fo ’]‘25B/H s or S0 enera

ow
Eva? ¢ SIeam Pressures were g b? onto T I, anﬁ

uare rnch to % %
nd over, because of improvements in me-

o
rXaIl desrgn an construction,
At the samge trme wg have seen the evolﬂ]tron of the wat

tube bqiler, introd ears ago st c
tupe beorrrg the French * Bell vrTIe i henab[ecf SH %
the reifuctron In size o

ressures A e used hecause o e

drums and the use of a comgaratrvm/ rge num er

bore tubes. Until quite recent wev r as are

ca ted the best power. stﬁtron prac rce Was not m re
Ibs er Sﬂ are and 6 . superheat stea

temger ture, a act ost eIectrrcrt st [h ns in the wor

not e excee tese conditions, tou%h for m

Pract ce rér F lgures ? een n use Br som %r ?

hme espe ‘1 a craft t wil] be notrce theretore

rt;e%ttuﬁgs to atta] a %Y eaarnver S ur ?nlrtoreashaan Dol tWeor

square rncﬁ grnce ai)out pl98 owever, trrere %as BeerP
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ver raﬂord deveI ment, and it will be no exagg%ratron to say

rn st ten years more agvance has.been made In
t e genera technr ue of'steam generation than in all the pre-
vious period put together

th water-tube boilers we have now. arrived .at what(!
reS%aE ed as quite commﬂns(ﬁ)erdaower statio practrce on lan
S. per square Inc suger eated steﬁm tem-
erﬁture corre po drng to say about % 0% therma] e Icien
506 o” eat ost rn the coofing water, 20" in the
generatron of est?am and 5% In various wavs, such as leak-
vr? cnrﬁrdera e number of stations alsq are at reseht
or rn with muc % er pressures, inclu rn% for e amPe
ersuare} adopted so far back a3 1917, at th
Not TesStar noQ teNg castle Electrrc Sup Compan
S. atte rawfor Avenue Station IP
uarantee 0 2740 thermal ef crenc wdrrg
te fgns at Gennevilliers Parrs)a e 440 Ib and_the new Rum-
Station in Berrr] [l be 500 There are. also
other nig ressuFep ts, over400 s pers quare rnc
rn t e United States a notab ebexa(Jn e IS the
3ta 1on gt 550 1bs., while 650 Ips. 1S to_be.adopted f énster-
am and 725 Ibs. at the Langebrugge Station in Ho an

rcr with this we nhave h d a still further developmen
dp 0NsIsts entra in t e cons ructro er?/ sp cr
0 rdcatrohs 0 t e or ar water-tube bo n 8
orgea steel drums of enor swer t ort)er trn
S. pers uaregnch Wor trs haracter as enrn é
oranum { years ast ot rnteU Ited States and Ger-
man or exam eat t% 8 Statr rn Bo ton

terersasera a]c%p llco orero

rnc rne Brnss dru XP rum rfsstate to weigh a ou

tons, .bein n in Ieng A1t rnsrde diameter an
4t outsrite ameterdt t 15 nearly 4in. h\f con?]trtutrn“
u e stee Jg”n made om an ofiginal twhr welghe

17 tons, an ebor ler itselt is 15,7 2? quare e%t eatrn% sur-
ace, correspond hng to a? evgaoratron % [
our, wrth uper eaterr% 29 uare eet and secon ar%/ su er
H\eer t)ur5|%e8 square eet to reheat the steam betwee

ir 0, with
test ex-

A similar type. of install ton Is at he Caltimet Stafiop,
Chicago, afrthlr/epCom ﬁnmeeﬁ di on also for 12 86
Rress re, wrth SF cia speed, g resgure turbine, e
austing at 300 1bs. per square inch 1o thé ordinary mains, for
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subse%uent use_with Iarge C ndensrng turbrr}es In thrs case
the boiler is 15,750 square feet heat % surface, th% rrmafoy
ﬁuper heater 2,120 sgu re feet, the secondary super eateJ r
ra}q e steam Detween stages 3,300 square Teet and the
T ater economrser 9230 sq aref eetd el 48in. di
e crpss dru re, is of forged stee| 48in, diameter
wrt Waw z}rn t r&< wm gg{ >? atg drmensrons thtr
(? Installation are 28ft. wr e, eep, an T%h
and the tem er?(ture of the supe[]heate steerm |s
continuous, Ing results of these twg_ plants are natural
erng awarted wrt great interest. In G rmagg srmrlar wo
een In hand o[ many ars ast, Largey ed on\ w
ves(s %atrons of herﬂ midt, who™Is un ubtedly t
nproneer of very high steam’ Bressure generatron
rtcommenced his work in 1885 and tried_to use aI ost
fromte ePrnnrn ?100 atmospheres pressure (900-1 t
with a specia R reciprocatin %en%me exhaustrng T;%tzr Qu
105 b[s] to ordi con g % ? reat difficu
ere OWeVer, enc untere Eterestrngf to n?te tha
8ut 1895 }he well-known Germans rp uilding firm o
and . Yoss of Hambur constructed a 1,000 su& ress re
marine engrneg enerator to the r1esrgns?< Sch
a, wor

ship “Al ut this particular S eventu
Erg %t Schmidt, hwever ersevere dﬁi er

German  designs of very high ressure hoj er% are argn\
result .of his ﬁabours é example is t z1nt n w m
o eratron gat the works o essr?] orsr; Ber In, operat-

% per square inch (60 atm r g a drum
co tructe seamles

tﬁwr pps, asustra ih the s

SteerneOr rp % vertical t%nsr o eirovrvlﬁ ”Ja erndectn ocvrr)g]r rum
il sl i ), e
q 799§g 64 5° 8[> and the steg IS e haustegmfom the
engine at 160 [bs. per”square inch to the ordinary works mains.
Iso the Walther orIerWorks n ar Coo ne, ar nowburld
in ior special conditions w ter-t rums of

seamless orgedi{ nick stee %ﬁomc es mter dia-
meter and 2-8 c lt)rcL ?rpressure g 1600’]63 per

uare rnc hIS COrtes on to a fee rt peratyre of
a% °F, % CE p IS sucett atﬁt Hames

315° esi
8 hqa es from the %mbustron c?rgm ber only come mo
tact Wit Be tubes. ?grmanvr nigh “pressure bo ers
are those of Hanomag an 0 ternmu r.
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Enormous steel or%vnt%s and steam ressures such as 1,200
per sriuare rnf F]a 750- 850 E. sup e&heate steam
seem,. howe to

emperatu ver, on present
EOIQ} V\)It ItFI’l%WSt angrdrﬂar ener]al Jesr n ?? W&'[EP'[U%B

ef er suc tR/J)es wr rove IP ?
a commercra roposrtron 0% and remar to_be seen. while o
course the rr He out 0 %uestron for marine conditions be

cause of e we H { he no ewﬁeratron to
state that manly eriqus. dif rcuItres commenrig eordrnar%/
design o tube hoiler when about 500 ersggare Inc

e
EeP ssed, afth Pr course. these ma bedsur oynt H
the circu atronr never osrtrve simply depending, as we
known, ou the difference rn s ecific r(frv waterat var}/
rising tu es al th passa eof e

temgeratures in t
hbles %ut in the downcomer tupe the actron of ebu
ows up the current, or

e arlerr]/setﬁste?tfaalnw Xvs%ttécvr“ohr?ﬂecom ore e Fey
E ?eme applies to dis-

[ne at 9 er terrhperatures while the

ved gases and other Im ur%tres In t ed w ter N aclt

?{n rr)wr engineers ar the oprnron that theI therma
clency difference ofasr}r]p%r Stawnl at say 450-600 Ibs, stea

Pres?ure as compared wit bs. IS not worh the Tis

HVO ved and E) [r(] cond IHJHS that arise. Ito ether

those responsi esign of large stations to-day re rn

most__unenvi osrtron since a expenditure "0
£2 0%0 000%808000%%/ result In Bnt o%to ate be ore
can e starte nd 1t may eas tter ¢ mercra

g\(;elrc htaorrw alaéfr[ ?se Ftlon Irtrﬁe asrlirﬁ)e PIgrrredsrsrorr?scorrrdlttt(r)e]srestrjlts 0? the
new Drm ty t for the Coy £ service wrt1 water-tube boilers
Ettere?ore 0 rrret%srle”?h%rrr]r u7sual rnterFestSUper eal temperature are

It ought to be mentioned aLso that one of éhe latest develo
ments for ordinar ver){ hig ressure con itions, U tg ey
Ev watertu oifer

rln%gr(r)ded Prrr?rsgrur tor uIverrsgd Hgl r|?ai Or)r( t)frstu e
U

combust er IS omPos nrre
throug alcef 8 hhe oller ee waf circulates, as in the
New P tr " boilers, so0 as t0 rgcrease

ra ran eat absorption surface and over-
enormous Fthe nett d t heat ab tt f

%o e another rngerent 0 re tion to m esr ns 0(5 water-tube
oller, the actt t two of three rowso tubes eated by radrant

heat do nearly alf the work
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The nextéaﬁr rlr evolution of the steam hoiler and the at-
tainment ot de qrtex er- rssuecondrtronswould Javrous
seem 0] b% the e m fl no the together the us

small bore steel tubes on |c 60 be made to sta
amost any pressure, even U to bs. p gr square Ing

he nosrtron oweyer, as fe %r S t e se of drums or cy Iirn-
rca contfrme[s 0 Bonsrder le sre or su er ressure

een entrrFy altered by the remarka enew o Professor

Loftier, of .Vienna, commence 3/ éneans 0
which a com aratrvelg Imple and or mar type rum can
be used at pressures a as 1,700 lIbs. per-square inch.

Early History of Super- Pressure Working.

Before describing this, how ver, it wrll be as well to give a
re reference to “the early. istor super- Rressure Steam
eneratrop uch furt er mvestr %tr N n this Interestin

ectan of the su ect |s nee Ht the real poneer |
acoh Perkins, w a orn n# Unrt] States, af Newbury-

ort Mass, In 1 thou h nalis escent "N ancestos
avmr? ePt rate rom Gl ouc sters ire in ﬁ erkins was
to @avb ost remar abIe achievements, althou hrs name

ost entrre g often. . Thus, Wpen nly 21 J*ears
e built minting machines. in Masfs‘ac usetts,”and “later
rnve te ail cutting and heading machjne an as?rotvpe
cec . ate orﬁ ||nt|g ban notess as torgggﬁlé 0 nter er n%
En%;fand &E atter subect %ndt pseemt nave treate
* ver urning down t e invention and then usmg It
telrwa S WI Jr mor mo |tcat| ns. . Perkijns, however,
settled In En an m rLgst is ot er inventions were hm-
Provements waterw eels, petter m%thqhs 0 mathQN eather
ﬁau?srﬁngg improved prrncrpes in the heating and warming
[t was in 1824 that.he frrat turned his attention to su er
Befsure steam | geneéttrofn mvented a steam gun t(i
ets,. usl stea gun er steam at 15 eJ
S() u re mc ressure llington }Nas in ere
IH A Rut eventua nothrn %a 88 L er Ins
then advoc teg the use of steam at 8 8 pressure
r}en Ines and superheated s(s Bm at 4 Qh % whrc was
of ¢o reat that- time regarde W att andé oremost engl-

eerso the fime as the ideas of ama an and much wors
than those otTrevrthrck In 1837 Perkins reaﬁ]a paper%e fore
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the Instltutl n of C| I Engmeers on uper-heated steam 3 g
was, far_In advan e o Irn | who'Is generally regarde

as the mventoro the Idea ralsm%; the e erature o steam
sot at It canl_f agam over a consid |r nge th out con-
densation. He aI3 invented) a smgeactmg uniflow steam
fngme In 1820, and a compound type n 1827 to work at 1,400
bs. per squarg inch an %QOO . steam egtee[ature this
|dea oJ the umflow engine being subsequently deVeloped by L.

é getheFI Peﬁkmé was far ahead of HJS time, and it may be
ﬁtate Z\Ohfl escendants have al clever enginéers,
1S son, fer ins, bein temventoro a steel en ravmg
Bvro%es qte irst adh ealv stamps used IH the United™States,
e also nvestlgate the yse of ver |q3 essure steam
ron. smetmg (] randson, ov ins, ?
r(] on in % arrie in a remay abemannerthe amlg
tra Ition of |g ressyre steam Bractlce In 185 he
fe m enging to work at 60Q | Ipressure and ouilt a
calle % nthraclt |ttedW|t1hat [e expansion engin nodt
onry n this princl t also tra adert metho
e- eatm e steam etweent m ers W |e the boile
WaSP spe
resu er an it is almos

||% Waert ety FI sstate to h \teo tame
(s aft or t
Hcre |blet sremar \g wgsa o e apse In spite 0
the fact e result etajled . tests b¥ t e United States
\Q/ w i tibstantlated the .inventor’s .cl |ms Loft
Perkins also developed many ot ermventlons includin astearg
riven motor car and a water. met e the ent aH

ol S
ourtR generahon of the. Perkins™ family 1s engdged in t
manufaCture of steam bakmg ovens.

[t may be stated alsq that in Germany nearly a century ago
Dr. AI%y 6r| 8 to mé stea F Ines to w%rk at 50 Xt g?
spneres met wit }t e practlca success, while
ther much Ialter wor ers In this tield ? per- Rr ssure steam
are Dr. Jaros ﬁv Havlicek in Czecho-Slovakia a

Overwyn in the Unlted States.

The “ Loffler ” Generator.

The principle of the “ Loffler.” su er-pressure steam genet-
ator coﬁsmts Fessentlaq%v in avoiding ptfflcullltles 0 thegordl

externally heated water-tube |?er conveying heat to
nhywater notythrou e met Waﬂ c)% ntq ivtgrums or
rinciple, with ‘the

Jacques E

tubes in the usual W hut Oﬂt e mternal
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of very highly su erheated steam bubpled ipto the water
ornt gfltrga %rdm ssign to the crrcur From t e com %strP

ber ern% é e super eat?r coils only and not the boiler
at aII In the marY senseo th eword

In this way it is_claimed a steel ¢ derof srmPIe construc-
trog can be ‘used for t e conversro t e water Into steam
nder supJEressur? conditions t out e ecte to an
stresses an rarrl rom exferna eatrn eectrve clr-
cu tion and local interru tro of the rae ttra smrssron
ewater such as.normal ey caused es 0 A 8r
S resent asaread indicate

0as.and any. trace of impuriti
Wetrrle comptrcatrons due to constchtronal drffrcultrez in the way
Superheated sham e
Superheater coils—=
Pump..lt
SaturateJ™team
m m F&smt&L
Steam generator— Economizer ooils/~T
Feed water
Fist. 1

ﬂf tubes and headers. are absent, Pro essor Lo{fler lajms to
ave proved in practice that a steel c mder will work In this
Wa as a steam generator&t anPres ure per

re inch gauge (100 w]hen constoucted no
cker t arn necessary for apout 450 S. res 30 atm
tstt“ e PEeset Srnar t”ﬁtettn” e et sas
In rtretreat ttt/rough a sl Feana gm rtrvei S
re steel coil and using part o team 1tSelf as t e ea
conveyrng meéiru ressyfes of

S. per square inch an
are” rendere arlli)e with ute oFr)Srn(t ‘methods o

Borlrer con trucéron 50 tﬁat huge ahd costly |nﬂs SeVera
Inches thick and weighing up to 100 tons, arequrteun ecessary
The sdm Ierﬁrrncrplef of the ¥ Loffler " stean}]geperator
shown diagrammatically in Figure 1. eft Is the
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Cglmdrrcal steam geperafor with a water tem eratu e of about

(IZB % at 15 1,540 Ips, per square |nc pressure
heated on % Irect assa%e mtote ater of up% rheate
steam at.d te Jterature or about 930° 500° C, eed-
water beHng (ffd In at one eitdt P ?h econo |ser(§orsb

means 0 as us he superheate
IS admrtte éjo"H%r Lﬁe supe eater ? |Fs are J -
ternally In t e or |na an or last flame or ang/ other
convenien met gseso com strona I pass-
ing overt e cors trav round those of the fe wa er econo-
|ser and return Lere ore a further consrﬁera Hart of the
ea%tot ecrrcurt1 efore | disc aﬁe fo the chimhey, giving
In this way a high over-all thermal efficiency.

Hhe crrcurt between the saturateq1 steam drschar e from
the C mdrr a %enerator and the Uﬁ]er eater Is a moto -driven
raaéa u ter,” enera}r |ston tyPe ort)eratm
rthe full pressur whrc har est %eam hrou

358” heat r as It IS rarse to t e X g temperat] re

500° C.). . This suner d Steam s, t

returned continuously to the generator, being forced under the
surface fhewater thereby producing more steam. TFpres-
sure and the amount of steam In the |rcu|t rrses [tha H
th esu}g us I1s drawn off continuously from a po ewe n.t
su er ater and t e nerator mdrcated | e|I us ratron

General re crrc atron of esteam is suc tata ut 3
thmes th dum aéses through the water as compared with
the amount delivere

waThsee tfartStweerEe“mDeenctngnBteeram enertattroen IaEt 0 theﬁlvller%sr
Loi rrEs Aktrenges ]]?sch ?t at Forrt?

omotiv Fa S orf Yienna,
and the results are sfated to F ee extremeY prnmrsm
steam bemg enerate 8%muoussy Wrtp ffr
averae réssure of 1,47 dﬁ rs) quare Inc 3 gres
tea surfer eated Steam’. temperat re o
00° C.) without Teaka e Ah e ogarde o the tubes ne tto the

Efamef t being over ? H
rca steam enerator or “ evaporator ™ as Pro essor Loffler

terms it wea onstrycte fordr ar Sremens artin steel, e|S-
sentha rawn tube with covers shrunk Into_t een S whr

ﬂ)ett vaootiral\tr n at 1,470 [bs. and 570° F. (300° C.
was 660

e steam circulating or hoostin of the |stont
as aqready In |cate3 vr?as driven b;g gn electric mo or an
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ite of the fact that the sguffing box of the piston rod has to
BFe) t? ?tt quer cond?tttons ot 1 50 Fb er s%ugre ?nc [essure
oro erand an averag em#)eraurg % ? 310°-320

), here also the results are state e satisfactory.

In telstmg, the cust?m was to run for 6- At? IS per day and
Ker arge numper ofruns was maﬁteun er different con |t|?ns
Whic mm dentally was an extremely severe strain on the plant
because of the continual shutting dowm and starting up again.

COrurther |t may be stateg that to %et the Blant at wgrk fr m

d, ste m rom an out3| e sourcg S t0 su&p e
ver sma auxi |ar|y low- gre%sure é) er, |f necessary down to

Eers uare inch Ve used for this gurPos In the
aovee erl entg #)Iant at Vienna a p ressg 170 Ihs. was
vallab e a er these con |ttonsl470 g rs\guare Inc
100 tmos eres) was o ame toneh ery muc
ess t an rqmre or or Inary 0| er pants

The most im ortant gart of tne circuit is of eoursg thfe ?nh
eraure S er heater Whl? is also constructe
'[I¥ th bore tubes of Siemens-Martin steel suc ﬁ
or Inary_superheaters, and contrary to what mlﬂ t
;F th ere#s state to be no unduewea and tear or otner
trou ecause 0 the te erature tepressute the 1 st I-
ton mg also claime to esma |g% | eight, an -
ah ereasons |ven are that ?]nlé/ eal \% ste m ass
rourgh at ehstea and very. an ahso ute

evep ate of heat trans |s?|0n m nerthat does not obtat
nder ordinary steam boiler condi ttons

The qenerall intention is to usg the ver)éhtth pessure. team
at sat/J bs. per square inch, and 5 -
Eerat re, In.an ard man?/ ig e of piston slteam en me ltt gf
trgn er'design when smaller installations have to esu |e

o adop t | speed tlurbmes orm r| e wor

Eants o a us al a small ver deed steamt r-
me an be em usting at an re uired pressure, sa

Wp suare mc gauge Into’the Steam mains of an

eX|st|ng po er plan

The Wiener-Lokomotjo-Fahriks Aktten esellschaft are erect-

mﬂaplan 0 L%O t?tt) ont h %sem tg rve thetr?actoraes

76 ressure atmosph%re%) g, @

suPerhea ed steam tem e ature o 0-930° F. (400-500° C.),
using as before, averttca piston steam engine.
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Also a ver Iar e Ccﬁ reial ms&llat n of 18, OOOSEI\A{(O

in str cte essIs Itkowitzer
Pen nrr% r?rn Mahrrs? Ostrau, zechoSovaﬁra |n connection
the collieries be

ng to, this Compan [ant will
consrst of three Very P %egc % ndrical mF%erXaII heaP istea
%enerators avrng a combired output on n%r al working 0
30,000 Ibs. of stéam per hour, constructe the Assograted
Witko |tzer Eisenwerk Comg Hy the wor |n ressure being
1,700 er, square Inch e su er] steam |tem-
Heaure 840-930 E §450 -500° C a all o0 teusual Errncrpeo
ea trn% the superneater colls ﬁ assing the resulting” very
nigh temperature steam into the water.

he stea turbrne to he u%ed with tn IS< mstallatron is of the
new . Loss| ” esN? bullt by the well-known German firm o
turbine bu# ers, Messrs. Erste Bru ﬁr Ivlachmhenfa r bernﬂ
one unrto 18,000 K.W. carPacrtg an ang F atrng etwee
testa th latest principles, as well asbleeder stéam heat-
mgrh ee -Water assmﬁ totegenerators

e 13

Loftrer " system of ssure steam generatio
%so claimed to beﬁ rtcu,arLy\Fqug[ﬁ Porloco ofive wor\%an
&\ere IS nw e g £ Wrener Lokomotio-Fa hs
ktren ese schat a arge main eexgress locomotive on thi
mrrlenrceI eer0 guoroo Patrr(r)raS VioNa T rnessfjsre( %Okllloo
atmos hFe)res and 891 93095 450 500 C n\temP rature,
usin; trrrfle expaniron piston steam er[rT%;m s whi s the In-
tention also to apply the principle to ntarine con rtrons

Some Properties of Steam.
With regard to the yse of su sure s enerators of

tpe simpl alibe F¥|cultﬂ]sat |swt?rr rerfrums tt‘)aaptgrgconsrﬁf)ermg

B ractr Ieﬁat hgen ratrn steam in a small bor

and een adopted to cope with the

em |‘ ?Be as well, from tH ol?nt o“ |ep é#tfh? l?r
atrn anatro to refresh our memaries with some o the
more e entary acts of steam generation.

When Water at 32° F F C.) (freezin ornt r d, it
R t;r o
owev r. 10 m%: i gs nt e Case ofr fterpS FC ?%1 3

erefore t 999

oint of least \{]o ume approxrma el ya
5 to 0000'in_comparison \rHt As soon s the tem-
perature passes this point, the normal expansion eg ns an
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eontrnues in the form nlr; aeﬂtoarev%r Irenses roe \r/rvlgrtreand stead%/agurerr(e
pandled to P6441 t%%r t1s only anght Increase.
Then suddenly at 212° F. and the normal atmospheric -
re o[f] 14l7 O‘% yhe waher IS onvertea Into steam yrr)rrth E(ent

coplion. of a(rhl 'ns(r’nt ? b O gl pect Ka'ftgr % sa?
Betw o6 ?951g c(j 21 217 £ HOof ) a5 o sal,
a certain rorcing apart olecul eS Of the ater eqUhva ent

to sma Increase in vo[ume L?t at 212° F, (1007 C ere rs

en verg rea Fxpansront Hrm steanbrn which ewa
lecules .ar wre separat the result being a gas seam
ot IS 4 la ount? energy nsre uired’ w gtr known
asi afent I]%arto stean. n‘henl of water
at 212° an 14 S. pressure is su {1 converte |ntoa
g ste(am at the same tempfraure ofl 212° F.
Pl e VA il
?9 so¥berj g1 H) tr prh) % tg

Erts ab heatin water fro

It erI be remembered also. that in a givep bulk of water
Bnler ord rntr rnvorme\ con rtronsI asnlrn a errss a% Strevanh
reostrercte0 ? Tehsaet ssmaﬁa Str%n g ﬁ eatae ag e
he sourceo heat t the botto xample of a. a as

Oy unse r er, ar su en copverted into steam,

rm large bub es ang IVEN 0 explosrvel -

o

hutrp vcrratrs nown as orr ater, as wit q
other liguids, I1s converted Int gias steam atatem erature
e endi ?hon the ress re a ov(e t that Is the torce ressrﬂg

n on esura e of the |q wat r, tending to prevent t
evqutron of the water In the orm o steam.

Thus in the air ats eveI the atf]n sphere | rsn rma7Y ress
rn down nthe eve waterwr ressure o

arere w enteener%y |nt aterr the orm o a
rs nots ?rent to allow it t0’boil, t atr J0) orce contrnuri X
Partrc es of steam Info 2arr agarnstt IS ressure until t
emperature ha eace % i spheric nressure
an recore tﬁ]rometer tebor rng Qint \ﬁater
tere ore, varies aso mounfains arg cli bed the air
Pressured|mrnrshes and the or w point 1s, theretore, lowered

roportion, and conversely, It the pr ssure rises, b %orn
do na mine for example or‘eénclosing t e water ina pre sur
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tlghtvessetllsuch asab0|ler the b0|Ih 9n 0|nt also rises. t

%to say, tlie aent e vaneswn boll mg omt an
the aéter 1S | ewatﬁr a3| coBse enc cf
gan ed. more, then the latent ess hecause t e sud en

X a‘nswn In'the volume to stea |s not S0 qreat |n [t) 8port| N
? ? £sS ener%/ IIS re une These facts aﬁe indica the
ollowing typical figures from the Steam Tables —

LATENT HEAT OF STEAM AT DIFFERENT PRESSURES.

HinEl

As t f ressure increases, th;g;foe in a tttller he absor

Hon of latent heat hs COrres o ingly less, althou the tot
eat |s %ater é‘t essure the latent heat f
?%ater uaneerV\altre uced atresgu?et P eerenswo :
Yacuum ?or examprle the bdptltn p0|nt is Pttlverda dthe
atent heat increases us under a cmim 0f 28 Ins. Q

curgrout%invaent t0 l |s. pr<essure ansolute, ater will 0|I

and the ent(hna/t IS %08351 steagg g]/ 73tmtlhgnatrltjtleesvnlﬁerrqc
pressure of 1

Theagreat vaIue of the mcLease in éhe hotal heat of steam, aa
Pome t¥ Carnot, Ine, and other mveshgators an
ecause oftgstr&t Ogbe to Increase t eworﬁtngn SSu
therefqre re eeh Vious on Sty wn the “Steam
Ince t ebuko e heat ene{% put Into’the ter IS ta
atsmt[; the te Eeratur ewatter sens t an
the laten eato team, |eavi th sen |be
steam avata] 0(5 usefu wor Us tng |ston o e
gngtne or t e ade w eIs 0 t e tur Ing.  THus from e
a le |%ures at e pressure thet
heat 1S | ] H an at ingeratture of the
steam, 2520° o 1 e total lieat energy avat able for work |s
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2 B.Th.U. But at about 200 Ibs. au ressure the
totalL%eat IS 11%90 BTJ LT, anu|[ 94‘2 umt ge e{)aisl %Ie or
¥v Or In ot rwo(m ﬁause of e mcrease In ressure

r2§/o mo;e heat added to the steam 54% morepea IS ayail-
or userul work, a vetry great increase in efficiency from
the practical point of view.

The ess%nulal difficulty .of the abﬂlltlon of callmders and
H]S In 8er construgtlon and } use bes onsy IS
H Iltion, due fo the absorption o ate“ eat tha} ta

den and violent ?onverm n of a small volume o |th
water Into a very large volume of gas (steam), For tnis

absoln it water 1S heat d In a narrow fube the ‘formation of
hles of steam means th att egeHeratlon of s%eam |? err tic,

sas odic ap almost ex%oswe the con EP elnge te B
Yand own out so that it Is |mﬂosl$1 e for fert

reman %ermanentl yIn contactwnh t eated fu ewa

|s tr ef at th atenﬁ eat ﬁeam and therefore the intensit

? enu) |t| }mmls es W|5htbe INCrease In pressure, and th

ol owhng w uperFr ssure conditions,

from the” Steam“Tables | us rate e poin

igures, majn
REDUCTION IN LATENT HEAT OF STEAM (AND THEREFORE
INTENSITY OF EBULLITION) AT HIGH PRESSURES.

P oob 6.0 905 !
YT
£ Wiy &@éo 1isgl, O 3

R

But even 1500_Ibs.. per s uare inch the latent heat of
steam ﬁ stll 558 gTh %J P as comHared Wl#h 90ﬂ7 at
atmospheric p res?ure and 't e coBsequent gree ebullition
ren es e USe 0 narrow bore tubes an impracticable proposi-
tion under ordinary conditions.

The “ Atmos” Boiler of J. Victor Blomgtjist.

ver |ous method of surmounting this inheren
advantaa/e egeneratlon oF steam In a cgomparanvef ?

OO —~KILECOD

i
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bore tupe is that off VlctordBIoPtqmst of Stockholm, known
aste Atmos ™ boiler, jntended for normal operation at about
1,500 Ibs. per square mc pressure.

The rmcmle consists, in the us La Ing horizontal steel
tube,. about ﬁ 1 |a eter, which In thé stationary posi-
tion 1s abou| |I water, and is made to rotate'at a

mparative see approximate evs Inute.
c( |sprot rey alb gp at%d on t EOLYI?S [orl p?ulmentltt
rom underneat S?ctlonq centri uga forc causes
Water 0 emamt Ine |rm){ contac WI’[ ltt)t

roun te| nerse ace, against the zﬁetl fthe steam ubble
forming a layer \ in, to 2 Ins. thick so that continuous an

Fig. 2—Longitudinal Section and Front Elevation of two “ Atmos " Boilers.

steady ebullition takes place team passes away fro
the c%rhtre and a sim ﬁepstee%tu e o% ﬁls H %rt t|0Jtycan mf
Course be made to stand very high pressures without difficulty.

The “ Atmos " boiler mstgllatl n consists of a series of these
gorlzontal revolving steelt estpae S|de y emaseatm
riven b earmg the Teed- emg geh tonee

co t| u us h steam W|t tawn t the other, t ere being
B a s e0|a orm o Packmg Joint etwee the rotary
tube aﬂ the stathonar sing at each end, WhIC |s clatmed
to wit staHd without eﬁ age. a pressure 0 S.

guFre trhc or OVver. |r|n |s carrteg % means
coal, wit meﬁhandcal séo ers 0 pulvertse el burners, 0
gas, or any other desired manner.
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This bogler was flrst Bet at worg in 1923 at the C%rn e
Su ar Re merP{ Gothen u&; SYV en, operating

P square Inc andafecon boiley was subsequ nty insta ed
or 1,500 Ibs.  The tllustrations (Figures 2 and 3)" represent

E\Iongltudmal and the cross sections of an mstalLath of tvv

S SUper-pressure fteam ? Bera 0rs, . eac w |c
consHts of e, ht orlfzonte% steel Yubes or rotgrs, which ﬁ
3[1 efrectiv gi rl) and are 12 mi externa
lameter, the t ckness of the tube being J in. This gives a
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iﬁtEd capacity %f 16,500 Ibs. of wa er r hour, that is 2%60
for each ‘tube, an meen in the ustratrons the tubes
project out at each end of the settrng back and front.

_ Asre ards the co structron o[ the 0|nts hetw en the rotat-
g tubes and tr\e rrr]et angd rf et r lons for t e water and
téam respectively, this Is indicated rn rgure ( the rotating

Water - Inlet Steam-outlet

Fig. 4—Section through joints oé r[n]ee Paﬁ sS[uhPrr]IgerBsoh)?vgrng the ends of a Rotary Tube

Eubes in the two |IIu tratrons bern nét The stuffrn
0Xes are pac étrnt e ord rnaw an vided into two -
Horl)s by L? throu Bwhrc Iub catrn ol s assgdu
essure tq grve out 8 1ns. o an oil colu ve the
st am ressure In"the rotatrn% tubes, nd It 1S, stalle at the
la ﬁn ment IS hrg my satls ctor)/ ere bern[gr rttle or no
adle,.while t oynt of oil. required is extremely_ small.
hus It is carme that In he rgrnal Instal Iaton at Gothen-
bur the oil copsumption ort rx roltla tu es, that 1s 12

t ing Ourosxes IS only one- tenth o a gallo forthe ay’s run

The .speed .of egch of the rotag tubes is 330 revs, er minute,
the drive being by means, of g rough a small electric

Bﬂa? or or steam tu?lbrne FI%? th”nng 76 ar?anag n\ent runs on

can aﬁari)q ¢ at '[Ptg (frIVIxed tl(]at ?Oall For eXpa mngr\éenmaenn
COHII’&CII BWG\[GT th tehe €S can move I’EE(‘ymat eop posite

on roller bearin ortrn rn e Speci-
ny wide enough to %ilow 0 th)rg moton t outgdrffaculttJO

The whole] settrr]g IS heaég th#s case bﬁ ﬁ convenrent
type. of mechanical stoker mtes and hot gases after
assing round the rotating' t bes 3 eing conducted down
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at each side, in Whrchfare placed
at the“top super eater tubes’(D) an th qrou s qf feed-water
or economrﬁer tubes gﬁ % % nh %y g in this
ay ayer gh over-all t rpaercrency ehs ehg (Sers
Gand H) ar eonstructe stee 8|pesw ich have welde
emaserreso rogectrn sgrr r fins so sto ncrease the
rate of heat transmission, an teve ocity of the flue gases aA
hhrsn{)ornt IS Ver hrh about % eet fermrnute faine
echanical draught, wrt the ob ect prev ntrncq egosr
fion of any so toro ersx materral y e mec anha scour-
Ing actrono the gases ternatrveyt e tubes can be cleaned
by the usual type of steam et blower.

The feed wEter IS su?p lied, to tge mstalla%ron at a pressure

thr%ugh the vertical flues Ss)

ofa ou er square a centri ass
Prrs |ntot Igwer besx ian %enerall ?he a/aterrgdrs
c‘nargde rn this section o dtu s at ahout g
close e%s ere the se arat scale an any other %or
rﬂaterra ny(aey resentr aLowe to eosrt From
tewater |st n by a very % ressur also of the
cent[ Ha type, driven atacon fa tsgee by t mturbrne
or elect Tc Htotor andf % mto} eco ? or -pressure
section of the economi e{ at a Jﬂureo ressure
E)er square Inch, Sgorn rom here drrect |nto t end of
8 rotaérn tube earran ement 1S suc t at saread
Indicate umgrng r“mu s at one stead F and an
exceswaterr utomatica aSﬁed ack a an otesuctro
sid e eans 0 an a tomar valve withoy aterrng the ryun-
rH ump, W .t etmrgerﬁ'rtu %of the wate enterrnP
t e rot trn tubes |s about that 1S to say ap?ﬁ
In In at150 bts ressure,  Th steamr t
|v red t ac en t rotatrng tubes and
sge( ment e name revo LithﬂS pehr min te t
Lc ness o ewaters nor a eraI rnund the Insi eoft
s being, a stated, a roxrmae H)Zrns accor
rit e rate o the (yafpor on requrre f Wever, ure
E ﬁ water 1s used for the evaPoratron wdnc ould seem to
e the best éactrc rBren the twa partions ot the feed

er
economiser are cRmbrneg é ether as one Wrgth
pressure set in series, arsrngtewater ct to 600° F.

The mstallaty Pr further includes |Hs|de the y}bes a spiral
arran ment . of thin stleel plate whic co %st water In a
posrtr [ashron to, fol W the rotatio e andq 8'

«n even layer inside, |Ie drain <2ocks are aso embodie
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the feed-water chests M and N Also, there i cial
Gelctls t b o TR

sa et eyice in order o gnsure conttnuous ?]upLﬁ

Wate t%)t e tubes ng any chance st feam § be raise
In the res?ure ater sl ! t% eing carl
out se of steam chest (M an hlc are 68 sentia
stea se arators or water foc %eam elnnautomatlca
con ducted astt erot ting tu 5. dt out Interfering with the
water Sy there” is In_additjon an autom tic. fee-
water Yior. w ich IS an essell art. of the design i
view of esmal | water content, |€ onsists 0 acagtnstte

}/Oessgl contatsntonfga Posndesanra nverrtre susPnenﬁ o d
u%mer n|n mercury. & e |Ptt|er90r of tﬁh ﬂoat?rl?1 F
t

onnect d to the water end of th% revo vin ler tuges wh |e
the s ace in t e casm outside t tlte IS mHe to ateam
eng, Re re B er of he s acfe Iaval able, side and out
5| e the bell, enttre with condensed water.
epressure | er nc hetween t team an t e water en s
t e rotaHnbg iu therefore ca ses a vertlcg movementﬁ
the inverted Bell and by means o a Iever an e mech-

ntsm this movem nt erates adt dle valve Wﬁ” ﬁts as a
y ass between the deliver the suction side (%ft ehtg
es re[p rn] p and a]ter utomatically the amount o thew er
asstng the rofat(n 8tu es. Fuyrther, 1t may be stated that
he. Installation inc tis a s?eua water ga ﬁ arran einent
WhICh Indicates abt a glance the thickness™of the water layer
In the rotattng tu

The “Benson” Generator.

e Ertnm%le adopted bh Mark Benson to %ercome the
troub ? ulttt Ina arrow ore tl,l the even more
remarkable ong of doin vi/ay t alto et er, gener “ntﬂ
thg ste%m under the a tUﬁ critical” dtttons 0

Eer square Inch absolute ressure and 706°
375 t lnﬁlerature when water IS Co vert%d Intq stea
ateer?? Al e and therefore without the absorption o any

For mang }/ears Benson, who is a native of Czecho- SIovakh
hut I?nuqmr sgent In the United States, was a chemist in t E
getr Hstr an? arrt] out a large amoitnt of nr

crac h eavjer fractions to lower ho [
omtleroductst tis Petrols sm[(b orhtgh R eed Interna
combustion engines.  [n this'work, highly stiperheated steam
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lﬁed which, lead to a detarled stté X of the Steam Tables:
or a gressurﬁ con rtr(ins and é of c?nverérn water
Into steam without ebullition under the critical conditions.
The Bensop .S ressure_steam enerator at nted-
throug hout tH w%rfdprn 19%2 the rrs rns\a atro ern

erected and operated at Ru Engl gar
enereglﬁt P nqt rousm(!no 0rpeodr |r|:re]ttroIa

Ie sub

moertgr(}tsstgeltu rn)Pwr nst\alrn thrc& rxe betwee an inner
rda %terenct” uelanr casrn% of re racItOBy ana%qterraft t e mvrrehterlre
Etrrstw water wgs %assed C ntrnugus roth t ras cor
el s Bt e e
Wtrn]g (tte cortpgvavat >ate exteénaq eans of ‘t % tﬂ

o el b B
eae up unti ARXY wrthrn gbout 10% from tﬁe e?rc” g
Lave It reache é e ¢ritical conditions,

the \ol Eme eing at this pornt a%out)lhree times eH ?water
at 60 %ﬁressure w%s of course marntarne t
at 3,200 Ibs. quie

e fime
cause of the pump, the waer ? nLy

convertrﬂ Into stg rﬂat bhe samevolfumeand therefare, wit
out ebu t I1)orptr no atent heat, the' rated

evaporation Qerng 10%00 s. of water per hour,

TS R e

? owere H correspon Ing to atemper tre of about 6
Yve% ass hr ugh 4. superheater eon Isting of a
similar so ts orte coll 0 rn stee7 HP aove-
t h,
i
included the use of a res ure steam turbrn in at
25, 0 revolutroH pute ex a&g 38 B glp
ranut re inch, with the deveo ment 0 the d

en raor the whole settrng ern%

res ureo the steam delivere Was1500 S, per
e pressure, t rdinary, pressure ng turh rne

giving reJtnotﬁter 908 tgr\l\iJ Hatyrspatotal otC d‘ﬂ\%l

lQ
mi
e g8

I |nc he temperatur roxrmatel 65° 'F.
g tha rs a t27£ t‘:i i&pp 3 fsu)éer eat at
0 gs&ure a ough in some cases the figlre rose to
o
0

desgn oftheco plete experimental plant at Rughy alsg
L AL onaks i
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The ]nCI le of Benson’s wark |IIbe clegr on studying th
herpt ures off etSteam Tab P ? (ﬁ?wm y % ﬁ
iures e|n ta en from Good enoug 's well-known ~ boo
ropertles f Steam ana Ammonia.”

LATENT HEAT OP STEAM AT HIGH PRESSURES.

? a S BI o .2 | © 30
S ) 0 W«
Mgl § Refh anfoss y :
D @ —
;tj '8 8 - o C 0348 e . £
L| | 3 o g E3‘§'\ S 0 0 «
indl V) Vil J >.2
1770 1785 620 633 518 1151 26

1900 1915 630 648 495 1143
2040 2055 640 664 470 1134
2350 2365 660 700 412 1112
2510 2525 670 721 377 1098
2865 2880 690 776 280 1056
3060 3075 700 820 N.I F 1018
3185 3200 706 921 | 921

[t will be seen, therefore, that as he ressur nses the
mount of the [atent he tconttnues to dimi s an ater2 00
S, ressure the |gures ecome ab norma an dropveryra Y,
Be'“g m%e‘hh“ ?sast%“o Bl % ofpared
W|h gOS e atmos heg even at
3,000 Ibs au%% th ere |s t?]tl 2 Perce t|be amount of ebulli-

occooccooo
L o™

So

éth”alttnstoﬁ $8 b5 naui0e of 3200 10 h“tutt’e‘we crince!
noﬁatent gt at aﬁ %d“%nttreg sence o% %% es S0
atanarro a-e ColJ can be use WI% put ? 3/ tmay
e men |onedn teraSItt IS %hleno ena 0 acr{“tft (amned\I/toIPume
WS .sch%?t Sy 5% B i aat ﬁoura
nvestigated by Fara a)(] S W 8 h a amtiar
a orat%r% ex enment w I|ch lig Uld Cdi eated.in a sealed
upe o | a s for a time in the

“hay gl SO
rgtnare/ then fatt critical temperature
ecse ?Rthe efl |te |ne or mer}scus at the
0p of the |qU| da(? a]rea h un t ten ouf,
ecomes naz en Su eny vanis e hat the Wthole
eeontaln as only at th same tota voume s beforg
en once ste m |sp uced then |t§an e qhwere again In
ptessure f0 ang esired mou t according to the tur e con-
|ttons down as low as S. Or even under, uttematn
Eom IS that steam has een generate Ina chéap and simple

under super-pressure conditions.
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I fth | f
Eﬁ)e ortgtn%w%esllﬁno tep{ésposed expert irnotr?t ay- 8l\;vteror

roduce
& Swam t?] aﬂgstzge?cr rﬁP{ ﬂn o? thel]n WhelncsorYV w g 'Ve?Qt%V
The qetal s will be clear the attached description, but ¢

?m ete Installation SSFI nwasnoterected the main point
urse emq to find out | fteam could be generated in this
teturb ne elq a relatively minor matter.  Thus. a
ber of turblne ujlders.are prepared to-day to build units
to o(?e[)ate at 20,000-25, (%00 revs, per minute” with steam at
S. per sguare mS an 850 F. temperature. In fact
Eere |§ no reas n wh X bs. pressyre Or over shoel not
e used, whilst 1t |s lI)most certaln ordinar Beeds q
revs, ﬁr minut ffund to be satisfactory, HP
natural (ritum er of[prob ems haYetg esg ved, sétc
\t‘/glcvtécstn and tight yet 'sensitive gland spindles and governor

The steam ener tor js seen in the centre of the |IIustrat onﬁ
showtn% eh lindrical contatﬁrJer the bottom part o whic

ontain ene ator coll an ger portton B%su er-
gter qar St etherm? |C|e this |sbg ahl ver
reﬂ y.n |cated ditected

downwards hetween the two wa s first ove%t s R

the o1l Blast flame a2
ils a N enerat or. the. . gases beln f %‘”
char qajatteh lbhg esetttngt %t(fgg t% r’? %Ipucg

n alr eaer to t cplmne%/1 ontrol|
ara 9h The.air for ¢ busttlon at the hurners is hegte
canﬁbg \éluatyd%r\]/vnlttelfo%a} % the final gases In the chimney base

The tests the first of WhICh wals carrted out on the 17t]h Feb
ruar 1924 wereagre t success, and proyed concl usl(\{e
ste can. b eng in thtsw continu us!)y rh U|et
H erc[)ttlca on 'thﬂS in asmal ore sgee tulbe, t g
eln% out 8 bs. of steamrP our because atﬁnpor%y
%n%nsgr Usel was not large enough to take the full foad of

The enorm USL%)SSIbllltles in the way of usin steam un er

the very |g (essure dpondltlons osm%le WI
Benson enérator are Jllustrated in a sim emanner
”dgtve tota] heat

ated” from water at

stEam a% ger cae
is Was use “In & con enmn
steam engine at 100 Ibs. gauge Pressure [ exam §
steam temperature necessary to attain a total heat
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Th.U. woul bﬁi G48° F. and the total heat Hnlts a\BallabIe

tﬁratalcst%% 6v/voOr e }3 |%9tﬁgsst¥gﬁwuucrglglvj?ated 07 course OH

e.t0
adlabatlc or theoretlca) Per ect ex ansmn rllnmp es. Wit
sup%r powe[ station gue ever, of gaug qu
sure the total temperatdre woul have o be o/7°°F. and t

wetdy
tndiceddraft fan  *

ELEVATION

Condensate fcTk—.
Condensateliftpoump  \
vy _.  frortsr.
OH fuelunit

sieedinle tmamfdld
-satunrtedsteam outletrmmitbld

Q(A/:infeed‘ ASASrAipedxatsrinetmanifol
tei—

et ir-pump suction, Indxtd
On ena%% U suc SteamGeneralor draft fan—

! | Co IR 4 5 -y S
o
24 Cl%if lse outlet
25 Circulator-water mIet to

2 C|Eéﬂ or-water - outlet
Tom Drake

=0

it I;eeg pumpauct;}on 10 Silg % bllovcveoff to expan-
i peed gﬂgﬁ éjﬁng s a an Enow'bff”'ti"'btih
03U erb Cb ﬁ Bl %{ ?mturbmef

e HE |

brake; &Ié E%q ? S 1 Co{é\?( 'arh MI ﬁnf%%

0| ue d SC arge L6 I

Reproduced from “Power” (New York), 22nd May, 1928,
h?at theoreticall avalla#e for w?rk 468 B.Th.U. or 34'7%
the total,  Sirice the efficienc eneration, expansion effl-
?ncly and the other factors are a gtr ximately the. same at
erent Eressu es, the ncrease | lency, ralsm1
steam pressure. from 100 Ibs. fo 350 [bs. an l%m condensl P
engine or turbine, 15 about 17A> ca culate the raw coa



Fig. 6.—"Walthers” High Pressure Boilers.
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ﬁ 00 lbs. the to%al ggst wpr%ld bave to be 987° E, for tbF

%ﬁ eat content 0 and the beat unrts aval

| e for work would be55 that 1S 43% of the total or ahout
6% saving in the coal bill over and above that of present

su?er power station condtions at 350 Ibs. pressure,
npractrcea Benson ’ \%enfratordelrvensaosteam at 1,500

Ibsf?nd 850° su erheaf |vebabout 32" 1 Perma#
iciency and. there “would seem e everg ossipilit

o erating at 2,000 lbs. or qver, wrt several Stages of re eat-
g S0 45 to glve 35- 40%0th%rma erficienc ractrcawuledqrra

to he Inter compustion heav
i rf'seﬁ e TR el

ressure n a co e srn r Ine set at say 40A)
hherma eﬁ ICIency, ere wr ea\rer serlous loss of
h Q e condenser. é‘ a tage Is merely that the
met enables steam to be ro uc masrmﬁean”ractrca
L ffrcrfncg

fashron at.these en rmous sur nd the t
IS due enfirely to the use ressure pecause Q
mcrease In the proportion of tota In the steam_available
o Eor%%o%"e Prvented & rainary Weheib boier wi
f ewatereo nt,.to w akatzdorbﬂb ressure, the therma
ffciency would be just the same sat enerator at 3,200
bs. pressure subseq ently re uce
The advantages cIarme for Benso stea gene at
are sr prcrty conv nience, effi crec smalc cost t
s, a1 eaced floof sace for e prod r“r“ r°? f
cr ne n?s sser ie Wslt hL(T] b&lersmage o?stee?fmr ings
tYrI u Xte question o web tper unit of ower en ra ed

Wil condensin steam turpine IS q_Mmatte [? rn
EOH&HCG {0 mar e e %Jreerrn g and It IS state 0] ex m §
aft

o?terusng Oi S. o S\Evz(:rtoer .E'%%?rYVét.n tﬂ B(r)efesrure 065
ors ower w ere S With enson ” generator the figure
Wou attesmetr et savin mfoorsace

60A> esub ect IS also o q a |mpo ance for logo
b
%r examp l% as weﬂ as th attarnmen/t of a tnegrnq ? er} |csr ncy

that approaches the Diesel engine. r tor and hi
| -

arge “ Benson’ | stallation of steam
speer! ?gh -pressure tur Ine With acapacrtyg 2,000 K. W
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befn erected | n% Berlin, hut no detailed |nf rmatlon Is yet av%l
able, except that ex erlence has shown t e stee tubes of t
enerator are bett] arranqe as a matter of convenienc
eJor 0 soh orlz?nta lengths connected at each en by
ends than in the coil form.

Conclusion.
It should be mentiongd also th spemal t

generator g e ren ere? avaalt Othe{%r sn% ﬁ
1ti0 for examﬁe there 15 t oller
Y n |nYent|on In W |ch steam 1S ?enerated \%means r”
SH do#n a?ast %21% aetrL |¥ B ertﬁbe suratcetﬁlstlggte a(ter Itse
an exam Iey\Pve havete Bec'<er ({I%h?n Germar& cho@
Ise écrawaltser lgwtneovoermth% saurg cepr ssnﬁre ry meg
enfcmc teYned In a ¢losed box or en%rator ldme of a
B or other grner assm% U£ 3“ ehc0|l temvehntllon
Q%Hnteergde primarily for small units such as'motor vehicles

Also many attempts have b en ade in th st 10 deveIo
a steam dr| en motgrc tﬁese es of a Ifs?t tumler suc

n
as In tn hite” anit% %6 ey steam cays, In some
cases the b0|Ier approaching 1,0 s per square inch.

The general |mtt)ortance of the whole matter of super pres-
Bure stea t%enera jon to mgnne en Ineering are obvioys,, aﬁg

pes of steam
Lessnre con

ecause 0 ary conditions of wel tan ace It is
no means settIePJ rYaatythe Dleser] ngine h prove 0]
superior under all se 0|n con itions to.the SLI er- presere
steam un|t For an c however, it would seem that
enera the [iro er m or Gr at Britain, with no home
su P an reIat|ver |ttIe In and water power,
the coal to oW temperature car nlsatlon and ex-
tractt e0|s For direct powe generatlon n¥ that |sw en
no process stea |1sre uired, th Anterna combhustion EM
oll engme w? r\ %emlp OX or ate]rnatlvey the
temg ature ould be eﬁ red In a. chemica ¥ reactlve-
condition a5| ied, an ui #as en0g|nes or pg haps 3
the eav swoudl ecrzi
fever rocess an fqenera tN

turblnes n t IS event a
M en su erI%ressure ea

to_motor spirit.
Bressure steam s neﬁessarY

e em Iye (Hngtesod ow fempe Le ue ﬂ ﬁatt
generator, and the” steam bled out from high-speed high-pres-
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sure\turgmes over.20, 000 revs, %er minute, erhai)s combrrh

with ordinary turbine reys nute
H e kB

FrnaII it should be stated there IS now Veatl extensjve
literature’ on suPer pres ure%t vgen%reug R an im-
ortant Convention on the su t as nhe the Vereine
eutscher Ingenreure (InstHue German Engrneers In
%%rtrluoanr aregz A few"of the more important reCent contri-

gl Eskrg Beri' “ Adv?nta es of High Pressure and Super-

over

t'as Af ecirn Steam PJant Eff |Cf< nc%/ Amerrcan Soclety
echanrca ineers (New York), I7th June,

52) Friedrich unzrn er: “ Steam Generation at Very High
Pr ssures " “Published by Julius Springer, Berlin.

é % Hartmann: “The Present Day Position of High
Pressure Steam Qperation for Stationary” Power Plants in
Various Inﬁtustrral Countrres Verere Deutscher Inge-
nieure, Berlin %9th Decenl_r| err]P St 0 60 4

artmann : s ga mos
eres%ase onte\/Qo ?th (Xl %mScftnmr 9 0\i,lererne

eutsc er | ngenreure Ber in, June, 1

H. Glgiclimann: * Super-pressure Steam and congmy
Decem gry Vererne Deutscher Ingenieure, Berlin, 29t

DISCUSSION.

The Chairman; We ae indebted to Mr.. Brownlie f%r
mterestrn daﬂrs orr%a gp er on a maqst |thortant ?-\%‘ ct.
Iﬁan corr oratew at s about the Installation at %
\tIYraItCh came to my notice some time ago. It seems e

ressures o 400/500 ay become commo ort
whrIsFt) stmJ hrg er pressures ?rave B/een ar%p ea In tH nrtg
tates aad erngan Apout 1880 a steam ac'tt urtB
fee Co eenoc wa frt ed with noiler at 5% Ibs.
stea n] One o t(st test di frcu tre ex erre ced with that
Insta Iatron was ue ebrea Ing o egasses

There is no doybt a great deal to be sard on this fubgect
\c of course, Is associated with a more economical use of
coal, an important factor to this country

Mr W. B S | 'would like to support the Chajy-
man’s remarlrootltrat a\rryee'ere greatly indebte t%p(ttllr Brownlie
for this paper.
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touct?]erg IS on %rg/ im ortant oint which. has not{ebeen

water w“t%%”r]f% peen transformedartntooccsjtresarln gou g ps.
pressure %nd a

ow it to expand ? fyor]r have saturate steg
at ang/ |pcre%ure as soon as you allow it t0 expand% e-
come wet and the water re

take the ieam at this errtrp%ﬁ“res 0 beJe TV pretee

oint an p It 10 _expan
steagr % f pressure EP ou will have to coHtrnue
to add et unles ouputrns cretsu erhe

Tahat the

nin uestr n 1s, what st e a ount of heat you ave

tq ut |n he steﬁm ‘expands; t er words, what Is the

differ nc? etweent at amount an e heat re ired to raise

|t int ustmsttance {0 steam at 100 ranP/ t er pressyre
Have we any Info matio afs what ad drtrona heat Is requrred

to keep 1t 1n the form of effective Steam ?

Mtr lI?r'ngadrnBe%Fm SX Xne”btﬂ(:r Sv%%% ﬂlﬁ% tgltsent%orse
YVsra DA ﬁt”?tat? '%'ttnrt s
I el
t] ﬁ ibly o tarn from t('re

ened to a ver exce len
0oIPet ||n reensrrs/te i tas I tprn?gm
which tite Merzantrle Marme m
economrcsr ste m ge eratron whic Jcate e]
rom t e er the. aut or evoted h r
to w at een on onnectr n with ener ting pants
ashore. o nott ink that I nee assure rm that t ere Is
vast scog pr |mprpvement and economy. n steagn generatrog
us regards ants afloat. At the present'time It doeS not n%e
arvr\y ords o mine to assure members resentt at steams g
ners and enﬁrneer are out to secur] ver 88 % ment an
ecogomgnwhrc can e in |cfate to them, provided that It ca(rJ

strafed satis aC'[OI'lél In a sea-qoi g Ing % lation, an
ean show a ISt net\e onomi a\ d vantaeg WIS %ere ore,
that one a little mor eepy IﬂtO { EECO O

mica sreotNthe estion from_that aspect. "1 ho
paper may be exteﬂged In thrsnmrectron at no drst n)t date

Benn J | have not had time to stud this pa B
clﬁsel but [ hou ike 0 ornt out one .or two ht [rors
ich’ are evidently due to frs“troo S ttrn é t]e
ment made In t eprper—an '1 ante n sI showe th
same one mrp Sr thaf the speci |c Vol Hme o seanu
técal condition 15 0; 1t 1S given In Goodenough's t es as



SUPER-PRESSURE STEAM GENERATION. 135

Also, in the sketch of the Benson Genelrat [ glﬁen in a later

gag3e it aﬁ)pears as t ou%ht e sfeam sug t] e turbines I

5. per sq. mc work| Gg ﬁ ure whereas, It becomes-

500 avm egn red when Teaving™ the Benson
generator ‘from 3,200 1bs. to t |s pressure.

t t the auth team tables diff I
fromn%l(ifenggrs e author’s steam tables differ considerably

The Author: | used Goodenough’s tables.
Mr Bennett : | notice that they differ as much as 20%.

51 terestm to.notice that in.a boiler re Erred fo-
of the a cmik an% llcox tyPe working at 1200 res
ﬁure the diameter’and 4 inches t Iﬁat

4
ess of Ohl
In a?ovrvgolttgm tshrtgstsyt?e gve/rytttgh factorsgt‘J asraefeltglcls uss)eé

The eems su”)Hsed that a pump. was Hecgssar with
the ave to consider Ithat the booster has
to ta esteam coming from the boiler nﬁt only Tor the
f< tltmes as much steam as ﬂoes to the en mg Igfoes
tote oiler tolg erate steam: that oostelrw ave
e ver atg tm tatabetter F ould be tﬁ use a
stem o ctog1 course, ve to Y(e a
P étre dro mteretumhng stedm utIth a}tcou
aised again b mdectm% efeg waterW|t it T eBenson
generator seems to be ver % In-many points.
ofareﬁu

Saturated steam at 3,20 IS reducedb N
H? Ya?ve throu% the su erheater to yqjgg L)
ott e\ oing to have con ensatlon t tI; Blace
When we 't rottes am-at mo eratePressuresw [y |
this case, t ou It estea]m IS superheate that qges
%tbr#nrq etot t as high as aturlate steam at1500
Therefore, some con ensatlo rﬂus ake place as the steam
nters the' super eateLco ,1 ave eard two lectyres_at this
nstitute rec tey on boilers, the last one being on the Blruner
oller. st|on ap ears to be fs]team versus internal com-
ustton engm s,. and t o not see ow we cadt exp ct to get
r escribe

a]ng/ er efficie cy m the plant the author
t Hw 0 ta!)n With ‘the mtehnal ombus“m engt e. [tis not
with steam, but with coal, that the trouble lies:

The Author: Pulverised coal is used, you will remember.

Mr. Ben ett Th”lant desderlbed Uses anI leugnera the
flame. Pr ad downwards, and It on no adva P
tage i we ave urn oil.  In the Benson 0|Ier it seems only
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ossrb}e to.have an ol seray There is another B8lllht ther total
eat of saturated Steam samagrrmum at about hereh
ore it seems that there WOH enoa vantage rn Workrn Wit
saturated steam at.any hi gressure To ob ta r}Y dvan-

?e we mustﬁro intg” superheat. ~As we go into i r res
sures th TPecr ¢ heat of Superheated steam bec mes

t{ e the %ures attsaturaPe“ pert turesb tl(t)at IS, 9 Ihrst
te rsepeesei?rc I aetrgg?ng%npunctron ofa ﬁte ?Jen%rte P thems?eaamavl

Specific heat = 0454 + &b vhIie

Lf this Iaw re arned true at.th hr%h dp ess%res the StPeChﬂC
a t3 epers uare rnc ul about 10, b t this
ug ¥asw rrbcr ase the §gre& sug heat, 'the aver-

for the Tirst 100° erda about t the ordinary pressures
05réch we are using to-day, the average specific heat IS about

Referring to com arrson uthor hasgrvenanumbero
fr?ures n connectio wrtht ee lencles of%e e enql
Itt ateron he uotes somee erencresw are gvgrt
rnvestr atron ore (P qau%e egrcrencz

e, effl enc ga e
crenc ou notice as that at 350 1bs. the tof tem

gerat les.ls Unfortrjhatreolr)]/] Evhecterrrtr% BS ugné ?frcrenc'

s are not Iven, “and a rou ca cu ation porntst the
5 rcreh at th spes ure comparrn favourably, with a mini-
mum ree o suH)er eat and' [ ca not see an advant&a e in
orn It seems more a vagtaP 0us to pto
bou 150 bs as 1S done rn the Benson oller.
rsa vant es of super eatﬁ steam ah dinar E {
sures, 15 that af we heat t team the heat qu IC
bﬁcomes less. [f ou are workl wrth saturated steam aﬂ
change over to su erheate stea L}/ou mush open out t
engine to obtalr]n the same power, bt at ni re?sures f
WE’ super eat the ste]amhrt ands accord hn to solute te
Perature Ith t hh specific eﬂt etota eat h
ncreases ?urc er than tg ume erefore the totd| heat
ger ﬁ Ic 00t 1 rncreaise g/ nPerheatrng and we could use
maller engines to develop th e power
ests that

owrr t\glthBrs?h)a St?alﬁes r\}vllaeterhre tUt 0orrlesrur E%rould ot
-exp?ogde ang thate en nI d it woud not do any harm Ih
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Last speaker suggests th it would actually contract. 1f o,
ow cap it drlv the tur |ne° How is it possible to get any
powerlrom 1t?

The Author : This questloh of what would ha;‘)pe unﬁer
ﬁuch con HIOHS i very' com cated ‘Mr. Bennett asks w a%
BPensw rithe stea expands that s, wil] 1t on%ens%

eIt WIL enson

S not, ecause It 1S S&J erhéated.
to 1500 essurg
convg Orence anjft e IP re canb tere

ene[ator the Inventor reduces
ere asgmattero
not wish to frighten the t(urblne
e tur

S re{uwe
ve found since. that th N ma
ﬁlﬂES 0] WOF‘( %Ig Er Pressures WIthOU'[ di ¥ICU?

ere are two problems: the first is, how are we going to
roTuce ste rh U b tPesf ret congmohs Ev ni t
gssume at tﬁe momentﬁ i%s rei re 15 the best. Vc\fo

not argaree that i1t IS, put that |5|mmat rial) how are g
enerate steam af 't atEPr ssure? sw ris, by bul mg
N enormous cost edqntx 0| er o steel” for mgi.

enson claim toverthe ul}/ h a simpl
Havmg ht)eve |s ob tsuecess accom |she(%

in o bfc the elmlnatl e trou

co rse t

it e o R Gl U T

the e tah O]U? Z Eﬁ gathen t0. sup er eat it spﬂh XO
rolkﬁlv g E}%a assa%et are ucm? va ve so that It was
e I it ol
i ke aahhfa?aa | gpiotmtly
an .tB'ere |? no condensat?on becaug he superheating
carried out for this purpose.

Mr. Brooks Say 0es if require Iessh at to produce the
steam at the Ere?sfrresa ter it hasqexpanded S |ghOI;P

The Author: Yes, certamly
Mr. Brgoks S U not reaII done the same
r?o ] ayeIrlsed t% IXtent y

thing as | you suppli heat?
The r - Latent ea has nothln to do with it. W hat
ensoh1 one IS that ne en rate steam lelhout latent
eat absorption, that 1S, he has a narrow coll in a manner

otherwise |mp033|b
Mr. Brooks Sayers : But he has to put the heat in, after all.
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The Aughor ; Natural y hut he has %eherateds a(m ithout
costl orerrs made 0 Lrn[q or 4 inches thick, the net
ther a crency ber about' 35%. It is simply a matter o
[t merg merrcan ower statron | mentrone
Crfiw or Avenu

oteorrn e of water tube
i ]

ca
0 ereartelg atzo%r Iast SZeg(s%reﬂrjﬁg?ggd of Og ¥ that e#rcrvevr%r?
Y’ﬁ)u e rais

d ut w en %et Into t e r% gions 0
e steelrm tahles Ih heco es ver Late matter.
Obviously, man ? efr% res grern rn the er ta eﬁ ma
noébe corchta since arge base on ca cu atro

possih Bensons ractr a work cause era
th The Teason | ave sed oodert h's Table srs a at

etrmete were the only ones availae givin the igher
}gures y nly giving g

Mr. Brooks Say ars ! %thrnk t at in Lhr first ex‘)lanatrgn
here %rve tables s owrnge e latent heat as B,
X u are supposed to be getting round the problem of the
ostI tent heat,

hor: Not at all.  With the Benson generato
strﬁ tave”55% Jathe heat lost In t ecoane% {t Fﬁ
Wer ossr eto urI %ny resent st n dt olle

wou wor 3,200 | ou would get th same results a
Benson, exact y

Mr Brogks Sayers : |f you aIIowed your steam_fo exgand
vwa to or rnararﬁ]ressures ou would get water. You d
really get round the latent heat loss.

The uthor : Th problem of the latent heat on our r”esent

now eﬁge IS rnsquEI and as already stated Benson still loses
eI 5506 “In the condenser, f h |

said that the amount of water in the generator coils was

EO smaﬁ tﬁat rprt explodeé) it woulg not dog an serrous narm,

t

ecause there woyld not be enoug water pr seni to do any
ama e; that is, the totaI containéd energy 1s small

regard to, Mr. Begnonfs pom [ am sorry | have not
% on t rs uestion su fr rent for marr engrneerf
t at the perw S too on rea y. Ve srmw
trre sow youw at is the latest practice in an statlo
and the possibilities for sea-going conditions.

With r ggtalrdt the booster ump of Lofflers Mr Bennett
entioned that that was the gcfeat stfobrectron 0 the s item
agree. | do not make any tlaims for the system, and' | say
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ad;o that if Bensog 's claims are usttfted it is one of the gr gweﬂtest
advances yet made In steft [#rac ice, Whether It
successful on a commercial scale remains to be seen.

W ith regvard to the use of qil fuel, Benson merely used 0|I
because It Was the most convenient at the ent e|ntens
to I]t ulverised coal, and to arrange t lame at the tg)
while in this connection, the latest veo meBt IS atomised
foal ground to tfasst rough a 200 mesh.  Coal burnt on these
ings 1S practically the same as gas or oil.

As regards the q(t{t Ftton what is tn ;t)restsure at which the
hest use IS obtain Bom the tota the steam, one
speaker su ests rg tsure th%t agree: In W
case |t |s or |cated and difficult Pro e solve
|t| of re at| cy |tte Importance, comp[a [nrob em
ote ost ent steam generation orthe enso hoiler,

ﬁcat ? that It eH htes steam at these |g pressures
W|t out W as never been done ore, g
tmo? boiler is a much more nhp ropﬁsmon ap]
obvious runntng tubes at fa |rIy I speeds eeping the
joints tight 1s not an easy matter.

| understand that the Benson boiler people think that th
ur I\n]/gr?( up to 2,000 ﬁ)s. per sq. fn. gr ven |ngher In tﬁ)e/

Beckett:
htst]ory of Tre\?ft:h eﬁ n{ould like fo add.a note which the
tlt has omitted, namely, that Trevithick invented the
plunger pump, a most valuable mvention,

The hor t\as %erred to pulverised coal and he has djs
counte e fi these t%mlers exglo ing. . Can he sa]y é
the rgm er a h irmingham _ Gen ratmgni hatlon S ode

Mr. Brownlie’s pa gr includes, a sh(hrt

|un1 erstan att eprﬁ sure there 0 1ps., and that one
Bu es expl then the com FStlon c ambﬁr was ruE)-
tured, but the ctua cause of the explosion |s ot known. %
Was assume ue to gverheating, caused %/ orage 0
ater, but t e meer was tte WI'[ an automafic
ator. In fact, it had ev rg/ em)/ vice t at| 0SSl e
men t]o deV|se everthF s as estrﬁ ter on Tyf%tr
onts se. hat wou nressureo

. then, WJt

.7 The effective force o e expl |on 0 eam 1S %no

mous. | consider that act ?] tpts problem of
ressures are notg B erst éot eeq Wat?r isal m
% factor, as It.Shou t| lled for a coil boiler, ave
een very much |nterested an impressed by the particulars of
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the design of the Benson boiler shown by the author to-night,
and | tr%nk they deserve appreciation a% the work o ang"rm
portant pioneer.

r. J. Clark: t ink | am spea rn or most o tos
resent when | say that Mr Brownlie name IS ver

E Qwn {0 Us. 2/ a ra eals o, us . hecaus he es no
claim phenome aI ller effi crencr S, suc h%. an
hereabouts, whic we sometrmes claimed, erer no
oubt that we do lack a rn ormangn reggsrurrgsg

great ea

the nature of steam, e ecraX 3 h

There are eve phenomena ssoclated wit ovrr] res res which
pressure of the of eragI %040

ave not een. exg%
Epa ently gives the maxrmum effrcrencX wit
ex ansion. It i an xtraordrnar thin ou can oht
ﬁ1per a ett rcrenc at amore o er pressyre tﬁ
e extreme I,ores](s res. rown e mentrom
Hterestrn i]y n] not sure that, Loffler Is
hefr[)str tie. field. Srtarnl |nt IS counr similar results
ve ﬁ” acci entaI ue to wor rn% temperatures.
e author, ”c} V\Palﬁ gnf Preat amount of IB
r]m tion, ‘an 0 dbe ve ficult Bfrnd av‘o% F
to-da coHtarnrng S0 muc ont tJect
sar owever, they are more or ess ﬁ ora org results. e
%t rgures ove whether these % er slures are prac-
tic [ am s eakrng in t e broad sens ectrr% power
fations as manufacturgs, and \ge want to |1 ther these
al refsures Mrglrable an %ono ical. There are very
eW results pub F? s0.far as these eressure shatrons
%re concerngd.  Perh aPs it 15.becau e(Yv ha e:gsone ead a
it too rapidly, .and Ir the wrseo ao estina er}]t
P lies to an thrng, it surely applies to the adoption o rgh
pressure stea

Mr. W. Ha |lfon Martin: As e ards the danaer 8f expl1
sron of these H ers, the Benson hoiler 15 constricted on 't e

e Irneﬁ zas White steam boiler.” There was no specia
rrs attached to that borIer

The Autl1 r. Yes, the White and the Stanley steam cars
used the col %orler but the pressures were much’lower.

Mr. Martin: We once took o F of the White steam borLeré
toac unm/w ere we were nota owed to run tbecause
nota usibfe or a ass e satls red the aut or
tthes tnod an er exis orouro n satis

action wema
oI owing test; we

rred her up and when we judged that
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theé)resEure gvas about 3,500 Ibs., t? tlmes hlgher tharﬁ its

Hau e showe maximum, ane of the colls burst. Not

g ened exceptt at about a pi i \t{(aters uirted ou(s WhIC
ﬁ at an_explosion |n a oller | canno o muc
arm. We often noticed that the steam. [t)ﬁe to t 3
was. ch err%/n ? ?t I Service bft the exis a]

superhe
Htoaﬂler%[]mt]hem e teoanutcl u|lngfuemers and plstgon sBrmgs on

The Chairman : Conflrmmtr; Mr. Martmsstatement éhad
Persn ex erlencle some ?o W|dt w pressure boiler
nwhich th circulating tubes collapse but ro harm was done.

The Actho : Referring tq M. Becke(s % re arks it is
mt restm gam that T EVIthI% invented t ﬂg lp mP,

he in ente so many thjngs t t|t|s almost 0
attempt their enumeration in any etail.

| do not see that #he explosion of the hoiler aé Birmingham
has an¥bearm ? ueﬁtlonunder review, an J” any asel
E aware detal not qune understan
eckett's appre ensmn regardmﬂ] the hlsgh rBssure bml%r la
tematter| not aquﬂ] ehgr ure, byt of th e
that 15, the amount of heat In waer WOU
exam?e be much more sermLﬁ if a stea %on b(il er burst
B Benson qen ratoEco ansed, incidental ﬁg
e found eventually that this hi pressurel ener%to |s
utmost importance” for use In motor vehlc ere was aw
pa entP/ no mec ﬁ CI% reason wh he the
tanfe E f no E ave ev ntua#y estab |shed them
selves success and (% |ouslgl one of"the aavantages of
steam is the eI|m| ation of changé gears.

Mr. Brooks, ayers 1T this small uantity of stﬁam_wnl nm
go any harm_if the boiler urst ﬂou sudgest that it wou
rive a 10,000 kw generator?

The uthor Yes, becausePftheveIocny at WhICh the steam
comes t rou The rate 0 eva]pora 8 ?,00 [bs. of
wat r[) H’I% was 11 ft. h gI 8 t. diameter,
rate HWI e seen how extremély small is the amount
water In the coil at any particular moment.

Mr. Brooks Sayers: But If you are ?omg to drive a turhine
%ou want a Iar%e amount. |t seems fo me that the effect of

ursting must have some relation to the quantity requwed to
drive the turbine. | am referring to the large” quantity of
water consumed
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The Authn)r There are ] think, érella%ut 3% (f gallons of

water actu in_the c? rn a Lancashjre ? er there are
Bro ab% -4.000 gallons. This rﬂuestrorrJ circulation is
e QI ers. a

glrcated an |n mn wat 5urgrn%
urs ml?re often t eneraIy maagrne
regar s Mr. Clar %srre3 o more ractrca te%t ta, | agree
that we w nt t0 seet enson or the Atmos or er wor rn%
aay in agr Cy for several months.. Meanwh |e we ar
iting for such data but the work is being carried oh.
One of t?e chief drffrcuLtJes experrenced in the “ W hite” Qr
neér car% or rng Pressure ase ulli-
tron |nt oil, which 1t 15 the essent | principle of the
enson generator to eliminate,

The Chairman : AS commen}v]d bgseve al kers the In tr
tute 1s very much Ind bted 0 rown |e |s aper, The
more economic use. of this cRuntr snatura ue (i IS ver
Important utlthrnf at the m rrng r}meerwou be muc
a ler 1n his mind Jf he were assured of°a perfect condenser,
alo

ng with the use of super-pressure steam.
have mych pleasure in proposing a hearty vote of thanks
to Mr Brownlie.

Carried unanimously.

on 0C

(o]

Notes.

Ventilation.—In th drs ussion on this subject, Mr. W. H.
Martrn showed a ske Ta eferred to on g 775 (‘Jm |ssu%
which was not .availa or r gro ur;r\1 The
ccom an” ustratrqn is from e Motor Cycle,” with
escrr t10 Martin.

Srlence—Th re is a simple t pe of sIencer which ha?
groved hrg O'y efrcrent on large. H tionary Dies
ngines, and’is now ern co sre or sgra er ) suc

a? on aero- en?me [sa pat nte metho Prd use is. made

e R o
ﬂen er] IS htteg Tc he exﬂgtﬁt a]ses are Ietp ?nto these valves,
hroug which they pass to t g Ilencer.

ofTahlga?Hen egmr e1“rtted grrectl Pverdrhgrsielcveaw scﬁnd co[rsr s
gases up t erestrrctegvpart Jteaco Brnrng tube, tlheregy mdue
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mg( rat?ua unteOfaﬁ o atHeWIlt\i/]e}h?nm c\grllteh %Icehsc%heey
practlcallg nmselgssl);(/p to t g atmospheg ’ P

The |d? is that ordinarily the Hmse is created by the |mpulse
action o ILe |sum gases sud me t|n |!1€ statllona
outer air |e |0Sive gases |ssum9 the muzzle ?a
gun of rifle. *en It were. 55|ble to t this impylse-
ction mtodpneo asu stantl unif orm e cause o the

noise would be eliminate %hus a silent exlhaust would be
obtained.

e special type of v veem oe in conjunction with this
Th I f I loyed tio th thi
E)llencer actyal does |§ sjlence Is obtained .on arﬁ
ety s 0 g B b ok
Porventl [atin éﬁ an eroom gft eV sseli whi ?e the Jnte
3|ve mixing dnd coo ﬂ of the gases when ex anding In
ekrglng one arfests a dextln% gshes all troub esomes ar s
pressure will, moreover, be found to be a minimu

Ithou h this idea has as yet not e lied to .motor
énes S|t wouIh seemy%une 1l‘i< g/ ﬂP{ l’E rmc?p?
rﬂv ve of reat adv%nta k e one of
es encersf a 1,500 8 marine Diesel installation, on
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which it has been w rkrng now with success for sorne yle)ars
TWo marn en%nes exhayst in \o the Instrument, whi
integral withthe ship’s tunne

Or. aero or motor CXCle engines this silencer would be J
oerrzontal stream-line shape, having a spring-controlle
v

d
Va

The following is from the Engineering Supplement of “ The
Times ™ of July 3rd; — J 3 >0

Marine P ropulsion. Hig hJ eratures and Pressures.
—The agoptron 0 team eare tur Ines In the new passenger
vesseIst at are to ne ur { the Caneﬁran Pacific, Rail a
B Ry IS 0 partrcp]lar significance ati resent time w
S0 muc atéentron IS being ar t]ot ere iatr ee% rhomresp\
engrnes an gteam en nes p ulsion 0 fter
caretul consi eratron claims 0 t two t es t e decision
has been made In favour of, steam and on acco tfo i ernnova
tlons that are to be made in order to reduce the fuel consu
tion, these steamers a pear likely to mark the begrnnrsrhIp

new'era In steam propelling mac Inery for ocean-going
[n the eorge V. now erng comple ed on Ehe (C{I
steam atte te eratureo 7? to eem and
It was ener antrc ated tJre% Ittle a ncer seam 'tem-
p)?raur ressur would be recorde ulntr tﬂe res Its
vesses r ance were avalla

tion o pr ss per square mc a
E eratur . ﬁ C.PR. assen er
0ats, afn 501 ressure wht a_tem erature
655° F. for the ne

OWeVer, su estive ofa
Ith steam

much, more, gen
the oIl engine

machiner I{] orﬁer {0 ena
IN respect o fue consumption.

With the materials at present available, the Irmrtrn S m

temperature or rrne tur rne machine 1s'a out

temperat re btained hy. su erhearn of2 1
butt ? er efficiency can be ea e by secur-

resspre
Pn tHrs te/mperature ou hthe a nigher resstirre
ﬁ sum tron

{10
[T i ek el
rncrease o? ressure to 18001 OL sup er eat gfz W

% e’ tgrvrng
the same steam temperature, woul reduce the consump on t

cargo %ses IS
ral use { Igher temperatnr]
e It°to compete wit
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04551b of oil per s.h.p. hour, The ressure of the bailers |n
Geory e V.. 1s 5001b. per but | p ears Improb-
abet such h|h pressure W|Ib adopte oce n-goin
steametsuntt actual x erienc een tame f thelr us
n. ﬁrlnﬁ service, and the ten encsy for the immediate thurg

will be the adoption of pressures such as are being employe
|n the new C. Pp vesseP g empioy

The |Ier for the?e vessels will be of the Yarro t)ége de-
I ort e Use 0 hlgl] ressure n t e mer antile service.
assen er steame[)sm ea ran%e roll burnin %
|st| ct nn vatlon tro uced in_t ecar steamers
the emp ment 0|er thls t e fltt d wt mec anlc
sto ers q n eree ?/ rran 3 urning coal.

ni ormlt of |r|n rov ed V\” r ado tlon e sureSﬁHh
urnacee C|enc LFar it ato hflnng ile In
oststéscc[tlsestteeC lemone e lherﬁeaantdcalrn re eaatler ellmlnates
dp#ctso combustion nd excesalr 50 tﬁatahtVYthey llI bgller

Iciency 1S obtained.

Auxma Machlner —Qne of the ost serious Io%[sefs in
economy with turbine achlner has In the past reﬁu Ite ro
the exc ssB/e consumption 0 Isegm auxi fa machinery,
tere as been a more enﬁra Ta optlonfo lectric aux |arJes
or all p Ofes The % efficienc ﬁe t(ire recent manE

5ntle]%olantstgmaltt|%ns thC yde ?orteheLIo Sagtrtsdoanlslllanrg

D16te0 Hana ﬂ]ntere agt’n%“"” o t“'tﬁ ] ind it tsrttattteyd t%at
Pe o eratin coFts ave. he Broug tdown to suc ar}] extent
ere IS little m r%nn between them and that of the most
e C|entma Iner reDlese tmj [nthis casetﬁcurrent
IS generate ém an{ e ener?tors Whl% In con-
B ol en s iy
?uell cons Jnetllon for aﬂ ort serwees IS reduced to t % t of ar]
0| en Ined Vessel. Hence %t the a vanh %es of Diese
en%/ re combined with the advant % team ?
|n af'nner}/ng eie)s(s)es In efanre\?vs |rste%osetra nerrnsa(l)n tefn
bo yt 1S atHre arPcf1 90 eration wnﬁ
emammum greeo overa iciency |st us assured.

Analyses made on papter certainl |nd|cate that there s still
awﬂ ¥|eld wﬁere maprlﬁe steam méchinery can e useful\y em-
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El%yed and it a %probable tbawtb Q{near f%ture fuel

ansymp tLons o of oil and %ers hour
will be o tarnabe wrth stdam machinery |n which the latest
Improvements are embodie

The following are reprints from ineering Supplement
“The Journgal of Commerce " 0 JuF th and%ulypESt

PLij§erful DreseDI EIectErrc Dredgeg 4Doesrgned and Bu_lr t
i | i f h
Crt of Portland Oreesﬁe USA T}tuateti on tfret\/(\J/tr |ﬁmette
rver, 110 mrgs outh 0 teCo mbia river, havin
grown sor[o ?P fr fc e, has, found It necess ¥to n-
[]ease |ts %ka cilities for shipping and to straighten the
anrlr]e been foynd mmetjteffrrvler h di f
nd more diffi r r
It as gen oar Oﬁ cu tnyea n}/ea 10 r]sgoseo the

material dredge mterrverr dee th c nneI wrth

|ts resent e rs, on account rne
re uire and e ‘material w srt t e
00ster. W en h ort of P |tIan ecr e ee ent

agrresou{ st hvtveagatts and:eed {0 |tr?cere”s/eer & rec mang

Ing equj
megt ddrtron o owered er w Phlgui
8 | nan CR ruction of the w Diese ect
red er as, which Is not onyone st power
B re e ut the most economrca rté rn exrst-
nce ort orw n:O'n It was esr ned, an Istory
tprs re qerwrl Idea as to the nstructron and some of
the machinery In ta

On the 27th ofMar%h 1924, We Port of Portland Commission
V\;} e] acontrat t t\ M E urgment Co., of eaﬁtl
% to bur the steel hull of the dre 8er On'the of

ebruary, buq redger was au che

ays 0
Penrns %Shr Ilding Co., Port an ready orternstaﬁha
tronho the m chrner e at ant of the P
e ac ine vr een assemble e planto e ort
[ r{:Dr doc n g a\nesb n er}ds towe hrrs
antan |ner r sta 2d5 y It own crew, the dre ger
unnrng tnason ugust

Des%rr tron of the Hessel —The huII rs of steel a[rd IS 236ft

f
do tons a[ f1 F ?t §i gep This dr%ﬁlaalcenll:errlta?ﬁcugesoa
Weekssuppy ue prI fresh water, and perishable commis-
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saries, a month’s supply. of stahle commissaries, athree months’
T

supp ricating” dil, engine stores, and spare parts.

The port having had three dredgers sunk: two from pein
ramme% seamgrs and one by thg bur%tmg ¥Vthe dlseRang
Lloe art& ar attention waf] ﬁnte onstruetlop of

make It strong en%ug the eavy Diesel engine
e?m ment andm Imise the amg ?smuc ?POSSIb P ase
Ision, oe on, each s the hull, locate -

%etttttttttW%aetta S
tjtl ticularly t ottoﬁtmq%etstressesmca ’ﬂ]ro%nt’-
ace etwenthts khead aBd the side o

5 ivi e 9athwart artit] lons of Hk“eaﬁs making Six
watertight compartmentso each side of t

o BT R B i s Ll

savmg gae w |c otherwise wouiel1 ¢’ taken' up
separate tanks, as well asconservmg welght and cost.

Four transve[)se Watert| bulkheads dVI ethe hull_into 5|x
-co an(mens etween t |u In }u

he d| oca eda theatere elaggerwell 32ft
acote e aft b aco artment an
Sld The secon bu e to t |s
| ace etween the dre gtn p m
m} he third Pulk ead 1S
e %ad agﬁ |r|tses acne etwen t f rvtvv% set
H)d E %yt]teesad Ieavm%ouart?te?r)t ekohr%%arttﬁen6t02t4ftafltonaf the

These bulkheads aIso ren then the dredger through bein
thacettij betweeIH % mlacit er nLal soH]sa(tomtﬁ Ion ttt?td%naa
% Qs any esel des 0 rtteyhuf i t%] l

% % In addlt{on t ere IS a

eav rame 4ft. 2in, dee g Ltgane to the

uss extendm othe |tu |na p ads a S|de ot
W|t |t|ona ep frames 6

ongttu inal ea S.

The aft eagmes and IQEIB enerators are in comgartment
The Torwar en%ne and t enerators an In pum
mator are In another com artme ang the am re ”

IS In a separate compartment. Should the bottom of the dre

apart t|e to the
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er be ipjured, causi efrIIr eof tlie com art
?rrsg]r.r“rtedtgaagarraﬂtﬁaarP%h B
grc%uu rtret qing Bme, tht‘pt‘oﬁrpar?mem e, he damtage

IenTg[]t reoflsth% tt 1 / b”? rwa d Ieltrusgxeé( t%r'%ﬁ”t thr?n fth”
rame for adder horst an masts aft bein
tred into and ormrn apart ofthetruss T |struss also carrie
the_crane runway glrders.
This tryss 1s ¢ IcuIated to su ort the wer ht fthe dred
rn case .0t grou ends. of the two S e
g AL b o byt
sace be een he tr $S and ﬁ on |tudjrnal quhed PSP
a eWa auxr lary pumps on of sre an orte
|pe n passagewa on t starboar side
The ganelnsornts are spaced 35ft apart, and the angle of th%

|a on hers is approximately 45°. * For ar of the
e to the vge? ?gd)der nearteouter en mem rso

tetrusses co e. meeting forward member of te ram
?th forwar (ff %he how. g vhrs I cathon a tructural ?ﬁ
amers ormed, car ﬂg frvesea ortg er hoist tac
eroeo w c srsts o %qua rupesear
ch |n to t e er near e outer end he a er
te uss |s mtote u -well frames and spud-mast
ames esu masts aresuf clent | Hher tt0 accommodate
at they may be used to

e80ft stﬁ uds and so esljgned(t
unshrp ors Ip aspud In case 0f brea ag

ers are3 nches rI ddrameer nd 80ft Ib con-
stru te of fin, steel plates oIe Into ac ndrrc tube,” There
r a o o cast stee conrca point at the otéom orsettrnﬁ Into

the river. There are 146 hra atﬁs
|veteh t hhe shell, space aboukfrve ee Pnart P ho
espér which kee thesu o l% F era
tr In onstructﬁ anner, these st |sus
ave uble hF strength of a trmber one and are easily re-
paired or rebur tin case of injury.

The sgud wells are pIaced at’ the Fs]tern aﬁnd constructed F

B \éZ S%OSLtH%te?T |Bg§0mlée§pers W IC enable the remqva

T dre dners rew Wrth the
equipment aboar can readi yrep ace a damaged spud.
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Macpmery Ins aIIatron— e m%m enﬂ]rne installation con-
sists of two 800 &J\Ac ntos Sey our Diese en ines,
statronar \%ge each djrect connected f0°as ﬁ rker-
ato[] two marine type Diesel en%mes of the same ake
each connected to a 610 K.w. d.c. generator

The 800 h. R en%l nes are 8- C}qlrnder units of the 4- ctqcle trunk
Eyeana a]t owertuFl 8200r8m will consume one
utttt'o ter‘ty AT A achatttﬁétrétttr'tt.dnegr
150 r.p.m. will tonsume 17 o/grrels of%uel orﬁ per hour.

The bined power is 3,400 b.h.p,, and the total consump-
tion ?%]or Psﬁjbarrels er hourgful? ower), or 102 barre?s
ours.  However, the dvera E\Rru prn&trme wal

&of) %YYI not exceed 20 hours oer day, B mg loads

require the consumption or abou 70 or 75 barrefs pér day.
HavrnP four units, it is ‘possrble to stort) one and obtain ag-

Proxrm el per cent, e tcrenct/J with the rem |n|n thre
hus a 8 oné unit wotld not serrousg inder the

er tron ff On short pipe lines it might, at times,
g 3|sab(ie {0 'S ut own one or moeo? ne engine

Electrical Equipment.—In the electric main drive the gener-
ators ar(ej %he §strn?n(ouse Eltectr?c and I\fanu{acturrn 988 -
an esign, and Incly ﬁwo 610 k.w. 150 rop 8 vol
en rators and two 540 k.w. 200 rg v It C. H

n enerators and one 0 kw rpm 1
auxili rg%enerator ere iS one five U |t1 é) inotor
ener? r dalancer sFt consrstrng of two 5w 250 vo
mts or 00 50 volt 3-wire system, and to rrvest[one 200

(t) V\}]e%ator or cutter {rveb varia evoLtaP
system one enerator or fofward swin ost
grrve variab evo taq]e system, and._one 60 k.w. 125-2

¢. generator for lighting and auxiliary power.

he dredging pum |sah| h-speed, § uar volue dcen-
grrtuga?t i q.l#t ge elo bg)the Pgrto Port an avrn
0 suc on and |sc

ar in sectro n eter |esr%aSIgPtS relctearr;
Sﬁr? are 0 Jnnr steeI rn hhrck ecasnrn e|s maﬁe otncast
e Al e o
%acrﬂtates )tc%rnoNb% gLectrrc weldin Ef recta

section concentnc the |mpeI er, gmp ifled the mac nrng
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of the head Iiners.and.the[%errgherx liners.  The liners are made
In sections to minimise ense of replacing any section

worn out.

The arn motor rsa2700h 250to 360 r.p.m.,. 500
volt, a a compound dc machine, direct
connect trou afI xrb ou n an marrne orses 06-
trr”ntren OJEARIBITY 1 B
3 Teeto urve aono 0a gegéj 4% m andpa qgar?
o 360 charac errstrc gyr rtron velocity and, maip-

tarnrng t rque t0 clear the aisc -line in case of cho
ump motor Bs conty oIe Z motor driven reo

gtrc controﬁers operated by pus utton

The cutter- motor is a.250 600r 0vo t d-C. shunt
wound otor tt rom s ecra varr ta ne
ator, an e ecou orwar |n
motor |so 7 0 ots unt wound mot
?g)(eéatr n from s ecra v able voItag enerator. %orw

orst mi)torand estern otor are of 45 Pﬁ
r.p.m., 230 volt d.c. series woun motor with magnet brake

For frrg and service are 2 of 50 li.p., 2 0vo|t 1,200 to 1700
r.p.m. ustable sgee d.c. méJ rs, an tetw? enérrnese
cuIatrn 0tors arg 230 vol to 1,700

ét e speed d.c., ere are lve res water
earn OI (eautértrgoneursn%egtotorso and the thore\e oil transftor
%ntpotors arje of 10 hpp 280 volts, 850 to 1,200 1.p.m. it
sta e speed d.c.

A two-ton re{rrgeratrng machrne a omplete machine . sh
wrth powehr t00 Jave erérr su h e u ment IS |

rt o?Por?Iann ITX e, 75ft 0 %ve?e and8 eG?ném e%rp

n
open rectangu frame COH&TUCUOH

Caref ttentronh een iven oth Krn uarters of the
r’\ae%sw a econes ISutrS ; aIeleéétrrc ranges an% Ha eegvvevrlrtsh
washrooﬂr hbwgr t?ghs elc. J

s R T AL
?J/?actsrc%rlly 3 tr/bfe t?te Out%ut 0 Ht f Omh% steam dredger
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Tualatrn w rkrntge in the same cIass of materral wrth the ard of
an_ electri (ﬁoos r. |ts %es & savrlrr% ? (?rto some
ars perday or this particulat class of dredging.

1,500-00 do

grrS te aTe oF% athsems?rﬂp °0“Werr st%ﬁ%rrlogontlfnueglfﬁ ?e rrﬁrtes ah eTarae
al Wchrﬁsate EErdakwsjBarkE&iﬁrer§erz'iystttreorklﬁge as%tysee;ftlolrn
ow to reat}){ ﬁjte du ﬁt Is are no ¥eta al abe
Eut acontgact i en place with the IntErn lona oHr
ustion Lt ondon, amountin to over P or the

entire steam geperation rﬁant which presuma ?y refers to a
second section”of 100,000

This ¥vr|l nclude 10 Babcocl%and erco borler 16500
susuare eet atrnu surface each, fitted wr super eat e{ of

0 sq uare ee water economgser of 6,100"s, uare eet
TJsco mu laje air-heaters of ver Iar%e SiZe ﬂ860

fuare feet" o uco ulverised fuel equipmgnt,, nc u]drng
su er- Ragpmon ulverisin wrtg FX
h i

ter n one separa r ater-coole
I%ofdﬁv 00 square eet nhe L1 %gr Ing 1 se arﬁte self
ontarne stem enerating units. Furt er each h e

str am er d” hae a volu]me of 10,800 cu Ic feet,

WI corre%pon to 16.8 lpJ%r cl IC foot on nor-
Jratr Cub|C 100 maxrmum

t er
In ad%rtront th Murra Lﬁ) usga Lopuic
ater screens so e |ttd wrt t rrlro ern Detrrc
560" rre rrcr are eerae -
verised fe burner an est Ish- tah rinciple. Furt er
the Installation rncu e |ve seeI chimneys, o?e for . ach
IPWO oilers provi e With grit catcher ‘Bal eréo

ap arra
oller-house conéro msr]ruawents orlser Peeé{ }jms an
orced or induced draught fans €lectrically rrven

[t is particularly interesti at pulverised fuel firin
to be eﬁp (! |ny surte of ﬂrg Pctrt] at trre st sectl ﬂ

operate echanical. stokers of tI%e trave(i

atet e aon Wrth hoth air- eatr and economisers, w I

50 ot ater econo rs rs Ir- aters are Inc|
arge srﬁe 0 a ter. rick- sco

In spit ggtehe B
susp en ed firebrick arch is now making confrdera e ro ress,
not onlv_for mechanical stoking, many rr]sta atronslr Frn%
at WorlkcaILIGreat Britain, but dlso for ugerrse fu whi

is applicable to every type of furnace ‘and particularly in e
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'metallur |cal industries.  The %us pended arch as enabled

single tra Irng grate stokers to econﬁtructe 0 amos% any
wr th— ovg (" feet %f ecessary—wr removes one pf the
vantages of th e, singe hitherto the maximum

t]rh vlv%% about eight feeltsbte/cpause o? the sprung arch.

BIG TURBINE REPAIR.
100 000 Brades Replaced.

There have been few' examglef of such a ,1 %ortant turbrne
epalr as wa carrf)e outereerc descr aneo f est C

iners, angt asR ¥Iﬂ Bo s, anaval
architect Hd 9 t\e Havre staff of the above company,
In a paper read before the Association Technigue Maritime.

The dama e occurred |n the L.P. star}board turbing of the
Irner an o the br akrngTof the tail-end shaft, In-
vov ng t e oss o Hro 8%r he regéirr was carrred out
}/ e staff assist ex erts. from

re we nown French shhpyards VIZ, Rtrer et
Ate |ers de Saint-Nazaire-Penhoet, the Aéelrers et Chantiers
de fa Loire, r]d the F(or[goe et Chantjers a Mediterranee.
Over 10g 000 blades: ha e renewed.

Balan G)Ton R otok.— Qe rot rv%asslreghtl deforn]eg
%? a resnﬁt of the stresses exerte B lgs 0 eRtan
ﬁ es. These deformation gstur ed th% Iance oft err tor,
g ad to e orrected after the rebl 9 ooHs
state Iat to nowle e this was the J time  that
static b %ancrnoo S0 |% part was carried out on board a
vessel, the rotor in question weighing over 60 tons.

When the damaged blades were remoged from the rotor

easurements ere ta n]at Iptervals, and It was oun that
temaxrmum (5 the eormﬁtrop %vasa bout 5 mm., the
eormtron %xte neq over a length of about 930 mm., and an
a 0 degreés.

arc or anout

[t was thus necessar rten the blades over that. area
for WRICh Urpose th y#ectr? art of thﬁ rotor was tfrvr d
Jnto three oncentrrc zoce A zone beipg the
nn rmost e73 Ib es eA zone were trrmme own
}/ t}t 8 eso theBzoneby4mm the 1,262
ades of the C zone by 2 mm.
troéhortenrng Blades.s—INe d ormatrff of the' drum i

ed an Unba an ed force that co roxrmat?
calcufated this was oun t0 be TOSCS ogramﬁtpetres he
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Rortenrng oft ne %Iades caused an o posrng lack of ba(tance
the valug' of which was 6 h grammetres. In order t0
rest?]re the centre of avrtz of the rotatrng mass to Itr? axis
% e shaft It was h reforg necessar trm some.h ge P

the o(m)osrte sr?e Iatron showed that the require resu(t
was obtained | érn e ua number of blades to those c(?m rise
In the A one 2 ades, were reduced by
2mm in a osrtron 180 g. from t e Cregion,

g the re |ons otner than éhat of the chief deforn]atron the
blades weré somewhat tout own Htthout an}/ alculation),
wbt]enever It was deemed OPeeessar clently to ensure syit-

e cIearanch The. blr? e sector Xt? on the tur |ne casrnq

ere similarly curtaile wrovr e for at least the norrn
earances fter the reblading 1t remained to ensure that

n
the ?a ancing of the rotor, as %orrecte hy calcu?atron was
satistactory.

Testing the Bal The apparatus constructed for that
urﬁegseln%rftere|t)heastaundctre made baP phe Ch%ntrers et Atﬁl(r)erf de

anﬂ ah‘barﬁ%ltr% OgnhoE qbeSISrtﬁr conivg)?rse%aram?ese V\Qtlrn rlcai
roller 4 Jnm drametran %r ng and two srt%e rollers
% ter .an ong. . The rotor, w

en su
Wi g tt%'hiari}“ﬁi
he S a% Y Thrust focks nd ro[ rs were f?t(ted wrth q

rngs. test at night, the work bein started
atab ?n andpcompete at% g J
Ia orte’s Method —The meth %opted was that

rrbe by M, Delaporte In a paper rea the 1924 meet |n
ssgciatjon Technique Maritime, nd consists n
urrn e 0SCl atron periods of the rotor by successive
itional. wel t P at re ar |nterv s on the r|
g e o i Pl e s o g “?
oints.  For ?nstane the a |nt|ona(1 J’h gn ?teg
he No. 1 point and drrange onto refer nce

P t0, pas
mark, th e tﬁr IS released”.and the du
measured. . The operation is re t}

of the weight P, The vaIues the 0sCi
the form :—

os illation time. T IS
f e other osrtron
illation trmes are o
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Flbemg the ng ment dye to#D and t,we un¥n wn unPaIanced
orge It oIIows that jf the vaues of T are plotted as
ordinates and the posmons o P as abscissae,

T max. = 'Vp—’ (x and P in opposition)

T mill. = W : (x and P in conjunction)

Jhus botn tme osmo s and value qH‘x can he determmed by
rawing t zonta tangents to the T curve. t comes; —

PTI‘R%%( US----)-( hence X = 5

|Tshe ratio of the maX|mum to the minimum osmllatlon period
Tmax._ylp+x
T mill. = y %+ X

For a flxeﬂ value of X, the resultant increases as @e value of

r
fhaatpPr(e)a\C/aFusegh%% )r%axlzat(f %onr]emseenr]nas ag ffser suffn C|enth
to(gsgag}/xreadmg, to provide values approximately

ut the value of x may be anything too small a
vaFfJ be t kEn for 1’ thﬁreyls toqby} ared t%att

if
he results mﬁy
E ecte Sy rictiona e|5|stanﬁ Hence, con‘grar 01
above c?nclu lon arelatlve }g Iu |s taken for WhICh
ney differ greatlv from tha Stﬁr is small
the” present™ case the value of P was 1 8.0 kilogrammes,

The results obtained were as follows ;
Posifion
NS ) 3 45 6 7 g

Values o
T ?secsg 38.5 38 38 38.5 39.5 40.5 40.8 40

ugcessful Tests—On plotti ove results it js seen
that 50|nts Etamed are Alstrﬂjqu eg Pn%acurve o# it
gL %r e maximum ordmate is abqUt that of ostlon
the minimym of mate Jery near that o osmo
Hence it dppears that the. n lan e% WEI[% t X is 5|tu te
point 3; the'correcting weight R o be fithg at point 7.
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}r_alue of that weight is obtained from the following calcula-
jon :—

fﬂlﬁf‘-iﬁ]@lx:l 159 p= 168.5kg. hence
X = g(-lA1168 5X0.0736=12.4 kilog.

The correctr |r as divided nto two parts, fitted on
either sr?e o € Its centre o gravity, so as to balance
the resultant cen Il uga forces.

After bein cloied the turbrne W?S drveJr at abolut 208
to ensure that jt was wel| balance ynam ca
fat there was no tendenogr to vib ra That test rn sat-
sfactory, a 7 hour sea tridl of the s |p was successfully per-
formed at 230 r.p.m.

Contribution from Mr. W. E. Jacobs (Member).

As a result ﬂf reading_the book on I ternaI Combustron
En nes ﬁnd the recent Tra sactions oft e nétr ufe

ake the f W rks, not with th eaoH f
tron unless thou eo rnterest to members In gehera

is the oprnron of all that I have met wno have rFad tn
boo on Inte nakCom strorg gernes Ee Couno
Institute are to he thanked for getting the book published.

The sea-going engineer, if he wishes, can fairly easily ob arn
hooks on tﬁ HFSI rgor tnermo rfr:rvlnamrcs of ft s)e en t’
\t/oero rt]arnj elpfu advrce In runring and over auIrn% them rs

Pd we think here that the Institute is errnge the gap by
shrntg thesegpa ers. | wish to mention the ‘extreme use-
uness o &J %n .maintenance” papers, one of the
est t min the. imaginary conv rsatron etween a
secon Ineer f‘ unror e % er in the Octo ef 925,
?umber evera us aveg up some ver usefu rnts
rom thrsR Per and In the somew at e oe e ent1 a, ingl
with rnter com ustron engines, wr them e

also wish to ma ﬁamr ro esé against t e. att|t

wrrters In the tec nrcaI[pr $S an there r he
nsraonurtrv0 éoees not go Into an Interna combustron en rne

int oyt that there are a good. many engineers who
woum tg ave the %ance to ma egatrrgqvolyaggwrt these
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enﬁmes but owmg to circumstances beyond thetr conrol they
cannot do ﬁ [gar tP suitaple 't gépes 0 en?mes for
marine work, | am o0king torward_ to nga double acting,
two-cycle, airless |nject|on engine filling the bill

Erom what we hear, and readl(ggletwe n I|ne the bI st air
comgressor seems fo cause a good deal troub as It
take upﬁ alr Bercelttage 0 %ower t% Ave one oes not see
why we should Use hlast"air, it it can be done without.

| would like to see a slldtng cylinder North British Engine
f|ttFed with alrlessblnjectton asdan expertment ! think that

0r appare ustness, and ease_of runnin in 50
{ar I V\F(PU% ?I'[ t?te DOX%Ot(? e of en |ne tg as Ip mai
0ng Voyages to outo the-wa glrfrts tper arﬁsnot ot t

expﬁrte ced staff. ag as ‘well say that | nown
to the two flrms con ern

Now W|t‘t itrdt geared turbines | have noticed recentley
that several single reduction %ears have peen |tte Fro
woug resu ts t |s sems to De a soungd move to. avol ear
Brou a% { apgone has trhe a ermRIe coug %
etween the main w e ? r%ear and the thrust shaft in orge
to take ¢ cre of any mal-alignment of the shafts due to the ship

working
I think it could be fatrI easily done by havin spider
b? ked on fo hhe forwar egy ? g ?1 ust ¥ haft, ar(t]d llhe prms
(Sesgn er earH [r) S |t(§ tot e turning whee ese
P ? é F e] n order to damg out “an V|brat|oH
ransmtt g e s atfrom the P i SP save t
Jt one case | note that a SEJ cial semi-flexible seating
was fltte for gear box to avoid fwisting same.
rnaglne t at a rt%% congectto between the line shz}fﬁ
d the “gear nox wo H to throw the gears out
en the’shi Wot cau e trouple> In the Case 0

the eectrlc rive, in S0l eof tﬂe |she tans of t IS txp
tere does not eem \o e 100 mtef Edlat? ﬁnr?t

: au (P%twel eA ﬁttglll cenesaln otrlaett]t rua ow the tail end s at

to edrawH In W|th|out |stur mg %OE Fa] ith elec-
| UI'[ ong the sh|

e s i ek holo “Sphce - EID j

amount ofgelectplcal e>T<p rlence ? ?md haha fairly weﬁ B P
electric motor |s r])ne of the most reljable t |an IH an en |ne

rocim and [ should not worry at heing put 11 charge o

ectric drlve ship.
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Wrth redgeard to ordinar coaLfrre steamer those in ohargg
ght en rﬂ(r to arra e that the fires s oug he clean

at s 1et mF e even In ervas t roughout each watch: i r]

stead. Hmosts Ip stf'r have fun aﬁroas cleanin a

the fires In the rBst our eac Watc engine

F]n and_the éteam Pen drive for e next three

ours in order to mamtarn a falr average o revolutions.

| have hea!]d it said “the frre en won't do it.” Well they

do rt In the s g)that | am ctsre (7,000 1.H.P., 24 turnaces,
quadruple expansion engines
e men will do it if the watch in eers . are frrm
P oernt t(ttrs sh”p Irn sanétprot(tlle a?rtt 8 moved
it rotte never at sea, a ﬂ)wrt ny fair sort o %o e stea
kept within” 10 or '15 Iowrng (215 | s% the whole

fime.

I admréthat wdth new firemen we have a rob at times to brefi
them In, but we do it, and | marntamt atira so e what srmrzr
routrng was carried out In r?osts E ere would.be no troub
and a better average speed for the Same consumption.

| am quite sure that an evend80 gm7 for msta ce s bﬁtter
for czal consumption and spee N or one our
% ext thre% Anot er omt W ? Hrvrn ng

oa urnt |n ? . sure some refere ces ou
e made to t eat val ueG% ave

e c%a qH ﬁtron
nown one shrp to mdrcate ona‘dal yoonsumptron
of 78 tons and" also on 96 tons.

One czi\ not take the bs of steam p rl. I(-jl .P. hour as a basis
when taE g f0, the s rt%ovrg er, as t at does not take nto
account the é&fficiency o oiler plant,

fa |rmes have | \fvrshep that a meter had. been fitted m
the eot Ine to the boilers, Tor when ?Bant IS not do(mrgS
It s n one as to rX an trace al a ts from un
ro(o er as | meter was Titted one wo kn w

nce Whetfhert e stok H Ine- []oom was at fault. g
muat rltse\é%r”olr] et thaétn eoon Al Ore eosvgrgrer N concerne
%stdrstance t/)ershrlfn yt Re re ur?ed nged %g he sh%mg
ﬁs to cover all exgen es interest on capital charges an

oftice expenses to the Office Sta $” wages.

Fi aII?/ where are the men coming from to run the ships in
the futufe ?
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I .ask this, for while it is.said tha[(for a Hnan t? he a marrne
Beer requires the trarnrn% and knowledge of a B.S P/
It har to et an asirst Nt engineer who IS a goo fitt
an who even after severa voyapes experinece can e truste
to overhaul a dynamo or pump’properly.

Hardly an e assistants | have had of late have attended

atchnr%jge ollha]t aoy or evenrnr}r ?as es ang\n rf not

understand the ‘w tnrn f a chief awasma es a

bad or n] Ifferent rep ort on his assistant engineers, the mapage
ent wi

ut as a resr.i

rp gr e] ?nsrdert at perhaps-the chief s at augh,
the %Trwo or. ree ears e errence do
iIsh that all en mFers efore sar as such, Nad to ass(a
ttr g test and a ementaﬁye rn tron In mathematics an
mechanics. And several chie an second engineers that |
know are in agreement with me on this point.*

rb !\‘_ltronal P hysic g_aboratorK The annual Inf
tron General oar%o The N.P 3b0ratorg Was he
une w en a number o mtereste VisItQr |nvrte
th eoccaslgn were \rl)resent [n the Aerodynamics D rtment
Dl DU e Vgitors esse Le ane ”SCES%G'V Al
P{tthe Board; SirR. Gelase rook and t?re Director, ' Sir ?oseppr
etavel.

The to#r E of ins ectron were carried out to suit the specral
deshres of the visItors, uides were. in atteh ance to |recdr
gac one to the court'o enaurry containing the objects aime

The experiments in the aerodynamics section were of great
m%erest K|’ne||c tp sts m% de to o;tarn ef[(crenc gand
5 ety In arr s erf dr erent types. The wor shoR con-
tarne models and apparatus In Course of construction up to

The Engineering Deg tment embraces a large number ﬁf
testrng machines, f iciency and endurance” tests; mec
anical propertres ofmeta under hig temperature conditions,
rust prevention, etc.

In " the Metalluroy Depa tgaen\ the foundr rnaaef and
arrange ents ares Wy an etaAs to cope. with tbe | erent
r{q meta? F alloys .In or Fr to obtain the best results
snown by careful research in the laboratory tests

*This was advocated by the Institute ZOXears 2?0, 0r an equrvalent S{d class c%rlificate after
a short sea experience as a step-by-stép encouragement'in place of the coaching tour.
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The experrmental tedpts in theWrn Eroud Ta kwere arrred
e screw vessel, s

means of 4 model .sin o
non}/t cPeed thrust, revoPutrons an power ev r?er! under
speed conditions.
Data were é)n vie é e dr{ferent sections atftached shqw-
" the. mouldin ﬂ els of various. types of vessels; dia-
gr ms il ustratrag 35 and wave r r! ance pitching, "etc.,
teering gear and rudders, single and double screws.
ghe Metrology De artmenthcontarns instruments of all kinds
and testing ap%arat s with the methods used in testing them.
The s rvice of th1 e X-Ray apparatus illustrated clearly the
sectrona vieM's of the alloys.

The EIectrrcaI Deﬁart{nent |? extecltsrve and contains a very
rnterestrnq ?ectro rpodes and machines with a large
assortmen P aratus tor testing magnitudes, ght c r
rents, voltage, e
At the Wr Jess#—l ut and surroundrn%s are shown, t]he methods
Fse in sen In C?rt sound by transmitters, .with the wavg
ength ran { nstruntents, the receiving sets an

the system.,

ap}F ratus xp anatory 0

NP L dded 10 year b d has b
greaty extended srenlcnego%r first il Dy year, and nias been

e Royal Sanitary Con was held in London this year,
Julg/ 5th t 10th Ehn(h XF llee of the Ro aFSanrtar I¥rst|

waé so celebrated, arge num er% pfa&frs W re rea
In the erent sectrons comprised Hn er t \g -
ngs.—A Science and ventrve ercre :
Engineeri gan Archrtecture ny giene. D,
soria] and ~Domestic  Hygiene. E Hygree Food
Hygrene In Industry.

Conf rences were also held b Repres ntatives of Sani-
M T
Surve ors eerrnarP/ nsrp ftors anr My E

S, |

cto Hea th Vi | reports oft ese
%Irshed in the Lournal ofsthe Roya Sanrtary Institute.

The subje%tsw ich were gf sPecraI |nft erest to Marrne Engi-
neers were the carrraﬁe an orar%;% pro uctﬁ e
gapers ealing with thiese are give ypermrssron of the Royal

anitary Institute.
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eetrn s ere held each day at Westminster_jn. Caxton
Hall1 H]e % Han and at thg Instrtutron of Civil Engi-
neers: also |n the Mansion House.

The |goce drngs were OP ned o %uly 5tlj, when the K
of udeer nd, President of the “Instifute, qreete tg
mem ers and dele % es ata recrﬁtron In th eHoteI Olcto |a%

subsequently he presl eeting in the
Mr. quvrlleyCha erlaern ernrster o?q-lealtR gave an adr}Ne

The foIIowrn? telegram received from the King, was read by
the President at the dpening of the meeting :—

¢ I have, recerved with muchoapnrecratbn the messaFg

IOX reetings on he occaﬁron e e of

nrta Institute, or I srncereg/t an yﬂu the pr sr
e members 0 ItLi an elergates

rom the United King om an the British

m ire. s patron, offer my art\% congratu atrons
euseu and benebfrc %nt results of the work ac ieved
(P% ast 50 years ﬁ [nst ute and [ trust t at |t3ﬁ
e(your tust promgte the well-being o “Jope in this

throughout the Empire may “he bIes with every
SUCCESS—George R.

._Mr. Chamberlain, in his oFenrn dar referrep 0 the
%vEm nts made In  sanitafio developments

W Ic taken pace |n re ard t0 the natronal Welfae since
the Instréute was founded rs ag{ba I He e resse regret

t at s |nu“%Srsnn the H oud n h)unrstre rverrnegatrs
oufr? do sopqn I[ns e[hKf( He referre éendrture oJ

f. the ex
orities on Public Health Services now, as compare
Wrt gtt56 showing an Increase o? £50, %OO% P

The new Sm?ke Ahatement %rll in ha d was dntended to
|mp[]ove nera] conditions nt atmos ere, an on]t out
a(tfece authorities concerne where improvements ‘could be
as desirable t |nta|n helpful relationshjp betwee
the vovr ntary hos rtaf t ea th oPrtre angsocretrgs H a,?ﬁg
Inh WOtk © a wor rortecf%mmo ti
goo accompl she efortshoul e u and en-
ourageg. e nst tute one r In advancing, the

cayse of sani atroB and |n encoura |ng a conditions tendrng
to improve the public health.

I Earts o%
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A rece t| n and tea were held in the evenln at the Cannon

Str et Hote dbg/ nvitation of the National Tempe { Roe Lea?ue
afterwards a visit was paig to the premises of the Institute
the Parkes Museum, Buckingham'Palace Road.

i/gas hetH hﬁ.‘nhntaft%nth?t eeeotgt?esaﬁ’(t Dufess o haéh el

nd at use rentf at 8.30 S|t8 ere
Elald fo t e Co e e of Nursing and to. the ollege
yglene Laboratories, where demonstratlons were glven

n July T7th, after the papers_and |sau53|o S, Visits [3
g SS[S. E) Works,. Greeno to the Househo
an oma Suene ept Calleg e or Women to

essr urtls ros, an Dumr alr Streatham’: to

Pand Open- alr SchooPs t Messr Macfarlane

Lan os Fac org Messrs, Oxo acﬁory
Ioar C” W%s Hosp |taI an Col

Sou wark to tRe Tr

At to the Fishmongers’ Ha ere, WI'[ emonstratl
et Was given bv Hattlers ey 0 the Arm

choo of nltatlon Adersh trdto LI eton Reserv ir_ang

arr?f %Ssthhle(hn to rofs Pre |dent rpthe

PN targ ns epct rs ahd I-Fealth sitors’ /issomatlon—

and Marchlones of als ury.

A SHAMY S g bt
umbn Da|r CodseWor hurhG er%Green Crematorium;

Hampstead .C. Becontree Houysin
Estate th the New qufmr?anlen Reaent treet; to Messrs. fxo

tor to M esrs Co, to Messrs. Viro
F | yt 8 hltra(I 1a gury Dock: to Beafor Col:
ege omen egents ar

On JuI 9tli the ISits wer to the L.C. age Pumpi
Statlon }hbbe Mills, and hern 8ut?a_|w %ewagep ? -
osal Station Barklnl% h 3 ount¥I stmin-
ter to the Hammersmit Acton Borou Counc 'S Hous-
g Estates; {0 Messrs tla 0. sFactory 10
|yll ssrs. 0x0’s Wor s to C In a dtﬁa rT%berchuI SIS,
on: to Queen a 0sp |tg lldren, Carsha ton;
to t e new prelml es of Messrs ertcy Regent Street: to the
on on ?hoo of H oleneand Tropical Me Icing, Torrm t%n
cbua% n the eve rt]v(i %Q a reception was held
Guildnall by the Lord Mayor and the City Corporation.
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n. Saturday, 10th,_all day excursions were arran
to?/\/m sor, t Oxggrd to Brll%;hto}a S eorge%( g
tarium, Godalming; to Cambridge Unlversn

The members and dedl %]ates had. the ch0|ce ofwhateﬁa ers to
9IV6 ga and attend the meetln%s pre errgd with
e ar to the visits, giving early notice for due arrangement
emg made.

The following, quotatlons |nd|cate the ohjects and aims. of
the Con ress— ttem to de ge the %’[tlt#l e whjcg
Frevenu e med ICIPﬁ 1111 a o ttowar S heat the min
r}rea%nt A FI ewsomeMO

on said, In o enlngt e sublllecto hl? paper:

WI|| refef irst to .one experiencé common to us all dCh
%9 Sts 8ose a soclatlon etween an unifretted mlnd an;

g % eel mg menta anX|et Rgre ension,

an er Erese tment, If | contmue Pro uc ase e of strain

Inish the seteo well § infer ere with Hterest in anF

el L O, the s S e

thers a wellas of ourse ves
ma erecreatlﬂ]n £ss r?creatlve ag

o the sical si EFH ?/
ass mated with loss of appetite, |gest|ve Isturhances, fatigue
sleeplessness.”

D A. F. Tredgold
whartma be rree %ed %%eﬂ]e

H ICINE [N
1S, country. N an OC asion %% P ?h

nia\e/eme Ical pro
it whos Workplles

?a mg revréls Con reés marks

essmn an rtlcu arI those m
In th sspema partme ag{ ee somepn econcern-
?1% reaiJ vances made duri ast ears. But it
S ea 5|on or stockta g an r co Si erlnq
at as eenteeectofteseaa}qf on the eathP

ation.  An oc taking sho rove not entire
satls actmy Iventure to think tha tls an oc

[ly consider w et e are a3|o Eon Whlﬁx
mnovvilevvgge wﬁch Xt present exists to rther ﬂ?ep eln

kave

While on?%rln over this Eer onestqoughts tu[n to the
conditions of lite afound us, a ewewgecu |armenta Hullths-
trated In various |rﬁct|ons and In varjous wag/ nd

gpce of courtesy lacking where. it ffught to prévail; one sectlon

8comrp nity. r a ”ﬁ to itse lace ou a Blnnacle re-
ard| f % ers or without a courteolis considera-
lon 0T W atlsd e unto them.
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The m st promrnent instance in regard I\ he industrial pro
gress of t ountr which each a all depend, 1s the coal
r[)ph/aan the att tu§e ot those aVﬁ %Yss to' see

see
no vrn generated. a mist to I Flve hose
arond May Wise cong e[atrons revail to, fng & dr
Peace an harmony with goodwill to work in the right Way an

he right spirit.

The gapers were so num rous and full of in erest i t ev

ﬂuotatr ?cﬁr notbemae rom each one, utte 1 -
Fed in gthe Ro¥ﬁl Sfar“tar Institute and wil

able In our Librar ollo are yotations

Pa er_on PLeser atiop of Meat rng rans ort y _Chil
rng0 1 T® read one of our Vice-Presidents, Mr. A."R. T

The Hroper preservation of meat during its trags ort from
rhegro ucer to the 8onsumer IS a matter of"great and increasing
importance in world economics.

gh capital invested in roductr(o (Pe}ratron for excPorI
an tesecr lise ocean arriers designed for its transport is
enormoui gv her these u derta rn s are remug rarrve
or not Is lar e ef n] entuRo Ioro uc ernﬂ aced hefore
the copsumer (J thoroughly sound, and at the same time,
attractive con ition.

T R
E tenegd esearcﬁp h XE owever LPC?] remarnnq gné
ne fefore a h g%e said thatwon practr

sclentl ? een mostly e |m nated an f atdr e
various, ﬁ ases 0

production .and.transport have attaine
very standard ‘o economic efficiency.

rom ?he

To be n with, the beasts d tned or export as chilled meat
must be\ﬂ%vellwblred sounr?lh | abso(lO IHrom

ute §-
e nrrrrrgrﬁe"e arrrrﬂnag; e

Erove ring recent ears there rs?1 Rr etterment ‘n
omeotesoeso gsy ntecaseof qennnectt
n ajorit se are raised at.less than 150 miles or so from
the. freezi wors an tge care

It 1S interesting fo not

which Is taken re trng their traHs port. Wreret rstance
rs not too great, the %a ts mak } Journey ersure on, foot
the trave| by rail the trucks of t trarln are well venti ahed
and open at the“ends, where the entering beasts pass into what



164 NOTES.

IS racttcally a %prngorwag%n train, the door partitions ot

wh ch are secure each comp rthnt has recelve |ts

roper uofa. This arran ement makes for easy travel, g
t the camp of, he |n woisthe animals ar restﬁ

upon rass | | e, “until they are moved to t
rrares (\:n{]heﬁe they areptoetf Wattire and ¥ested Ior 48 hours

?ter wh| [ECeIve water on They. are now,

nder. the sy erV| jon caI ms ector

rea e sau er, immediatel pno w iC ut

r a spray Dath, a process whic coost e ani VI tes

t elrme ta tress Incidentall roves.t e ost ortem

aP pearance o t T(I E T e act laJ Iltng L um neﬁ]ar
rled out In ocking box, in et

wea on employed being spemal |at h mmer w |ch 08s not

Ice the gontmerma value r?u?l _procedure

?ﬁ]owed at the freezin rks t us ca inates any

sus icion. of crue ces the sufferin s o e anim s
em|n| |c een gradually v from the

ﬁac mgs 0 xg nerﬁgd anqga as certainly aide |n en ancmg

the_reputation
“knocking, box ” the carcaﬁe 'ﬁ removed by

From. the 8
I, wherg Hqﬁzi?t

mechanlcalt means an convey egba
Ivided into halves or

whence It proceeds to t e dressi rh

ternal organs.are removed and t K

5|des At this stage an?ther insp ectho %ma e to make sure

there is no suggéa Jt isease.  Then the sides are washed,

trnlnmted holea ] tdne " hing and dvi
attach the greatest importance to' this was nd dr
rocess, a d“]t 7wday Mt tltsp q% tpo?tewnhty ﬂ
ter e| |st rst rilise Care Ensm? mlr 3
owe t orouo rying, as any msture which % owe

& emain s, es em(a e tail point, aitch bone,

, ven an et m U

tal{t b ring a 0Ut & cOn mo”%”gothe poean Voya ¢ oo

urable to the ev ution of

From the dressm haII e.sides are run b ratls to the chil-
rooms, WhICh sufticie tIy S amous oft 10 a ow
alr to circulat aI round t eliminar -

rocesss ou radua one 6“1 enence sco .
allow the carcases to re-

vm e that It ﬁﬂdva taoeous t0 tﬁ
main |n t o[%en chill room ﬁ)me Hme NS to allow hl]e

el b o Yo it i e

efore th meah IS taken
proper, where the cooling Is contlnued y aircirculating over
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battery of direct expansion coils sprayed with ¢ ncen rated
Grrne a arranggement gw Ich tb Pr ?/b th o%olertJ %rred

“‘trtrnt”h (ol ”ggvaE“Pna'SSt el ar?ttaan 04
Followed erever possr

The next step in the reparation, of the meat for its gcean

sthep arterrp &a ?re srds nto hrnfts an ?ores
%orr:br Tol owe&7 gn asonyt es ua Ity rss lected
educe

terér {eeratth radual urtt)er35 ar}_eah an erat!(on vvtnrecln

tmost care to ensure that no treezr b g 8
the market value of the meat ma
Then comﬁs e ork 0 ﬁanf errrggt e meat to the ho
argrn% i HJ the wharf is a éﬁcent fo the Frr ori co t
sta erther Holleys on rails, which run anth
oomsto t rrualy erre runner rars ot
owever wa s s e covered |n so s to a
rotectron rona Hser é r[)]erature ral ﬁ Irt, the d
osition of which woul Pr% Ice the meat Some
reezin works are at a drsa ce from the shr and hence the
meat h ? to be trans orte a or Waer dtf the former

me ns.o nve ance se po £ e refr] erat car
esigne oprevent ru srng must su ate an
rovrde wrt e un ers n at |s 0 rea
mportance, t ou re- coo ed hefore eat |s

T unkers to be I enrs ed en route $ ou e Con |trons
ca When the transportati on IS effected watert

the Foft e vessels Int L the meat IS toa,ded must %
ectrve insulated, and the rgtrrneratrng mac mery must
ca ab mar dtarnrnor an equa emper ture corncdr ﬁwrth
the co store eh arn en?nce of a practically in-
varrabe temperature from the frigorffico to the ship 1S & sine
8Fa non of success. hem\ﬁorary al ure such as the exposure
the .chilled meat fo the warm e>iterna atmosg ere, %auses
grecr rtathon of moisture avo rable tq the cre trgn 0 mou
ore A th Ter con e al conditions, ma eve? rx
hdyan thus effect un amaﬁ From this bri sketc
etreat ent 0 temeat etweefl the asture nd the ship's
sr e, It will be seen, that the various phases o pre(%ratron
garoroxr ate to the con trons of an exac sclence. %
nce, manhhan nr% in the later sttagres of the wor
gtrnr angd the chille eat resent sErpmetn % ti
e varous Precautrop gese have been fait
carrred out Ctesar’s wite, altogether above suspicion.
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The nextJrnk in the chain ﬁf com unhcatron hehween he

Ero ucer a]rr the .overseas marke 'i (t) ? which, besides e
arrﬁ q]g e precioys cargo some 6,400 miles, and incidentally
H gtro ICS, has also t marntarnﬁconstar%t temﬁeraturg
bers and deliver her three or four thousan

tonso meat In the same o?drtron as recejved.  She undergoes-

Sk e e i
t-nlilgtl]'gg ‘*eceane ter WFIIC coojvng ogera EOHS are com-

tem erattrhre bein reduce t % ut%4 or 25° Fall.,
vy]rc the te tureo e chilled meatén
sr |Ie em coo own eac chambeJ shr%ul
rse wr some rous and effectrve |srrtectant
rc will estrox any mou sEques fun us cteria, efc.,
which may have survived the cle qrnPP? ese precal-
tlonary meagures are verZ es?entl 0 e meat IS re]cerved
rnto acham er which is abso uteeyclean alt the atmosg) ere ot
v¥]|c ure the .conditions. ar certah avou 0.the
shipment reac 'ﬂ% is estrnatron in the tﬁossrbecon itjon.
OfcoHrse the whole o the rg era nP machine Iy insulation,
Etc as been surveP/ tfie whole mstalh ?1 asse ?
?rng In_a fit and_proper congrtron to receive the hall mar
Lloyd’s Register R.M.C. certiticate

wor “eﬂtttrﬁ“'ﬁné L g COTETCES: e e
0 experlence and practjce have r ised the op ration to
the nrt f a fr e art with. the resut t at com arnts ar&
tee recognise that nt roach rn
“? galc gfg‘raymspe trsa Lert rs”etr 0 ttoweacE:o rd-
ﬁ Tohe are e ttja ref gr?{ feactt at |St 1S im era
t| ew en once ac amper IS opene to recerve cago It
Ioa?ed as sp eedmypas 0SS Ie 50.as not fo Intertere wit t at

a {orm ty o It eraure nich is essential It the meat Is to be
ervere In a |s pristine res ness.

The loadin rmoleted and the final mstructron%as to . the
teﬁtgeratllrlres w ch various consr nme ts are 1o arrr
h will probabl rangeget een2 %

rr:]eermne%nces her voyage ‘an t e anxrety of the engrneer co

et 15 K s, et o
carriage 0 tﬁne j(? fgate perisha Fe an vaIuabe?pargoes
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Ientrtisted to (I]hem and th rﬂea% of thejr success is the
°exc [lent con |t|on |n whic of cptlled meat arrtve%
IH |s count# rou out \ e vogl ge t A nt eratHres 0
the varlous c ambers a ﬂ“ arly scertmR rom Fn“)
meter fe at s?] Era p0| tsin“each. T fe are carefu Q/
recorde 3 % rtne tgrngeratures circulation an Ipre
sures, the data thus collated forming an invaluable record in
case an]ythtng should g owronfb I r
With regard to the system of brine circylation, which is now-
adopted or? ﬂ chtplecfymeat carners tjavour the &Wose
g{ erence ote Een Circuit S sem as the former. IS more
ective In dts wor ensures etter centrol 0 br|ne tem
{)eraturefs ends

the eas cgtion of a5|m
|rcun and mrgteéeartevsz]alr?% E%Lsetecﬁ teagkggpe%whtc rtn]agugrlse E?Ch

Inc nc ion | woul I| e to say. a few wards concerning the
met 00 0 handlt and |str|buY|on 0 % Wed meat as %rac
tised In ome ports.  In casste argln stronog con-
trattot ecarea attention esowe H B the praducer

snip wner Man angJing Is sti neI oth In removmg

at rom t g sh IE oa |n% it Into ral m/ cars, qr roa]
¥ |ces Tnis |s n ec onfal t\eature w % If 1S 0 x
atr omt(f IS e| In some 0 ttlf onao

ﬁ pecial equap[ralver meat

t t& fch
g Iscrarg/eV\(l)a gn ang I'O&d

J ﬁ|n| y th% arse gatt taﬁerlalsvl.\llfjl tion ten Im
¥e ces X m [3 € US Wltcf'] the reg

ﬁ ﬁ vf 0|n |sorcan;b e
attde r aratton and the efforts of the shtpowner re
|s tter spar S No ex ense fo e

-entrus tranyorta On Otrt?eugoth)eregajrl g Q;MC(EH’?E(P%E

‘n"m h eertoan Hgb er vn%lt?dI g‘otn %eneftt waste, v\vNoeurF

or\?e nte and a very serious bIot on our distribution”system

St?'a'SeW'P”a tSLenstQﬁo%pS 't'tttt’ara r Ehpsuﬁﬁcthe?eﬁtﬁ” by
Mf ] oty ] at UG s et
%\eOftacer ol Healt?t Pt %edq gs?trye County” Coun-

Th has heen a greaf movement of population away from
itheerfeounatsatn ?teadg tt e niilk suppfJ pV|z tﬂe ruryal (?IS
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icts,. and the average fime expend assage .of
c[teasen’ rtrom the cow% the cons mer‘has t eret?org much in-

W erea? I 185% the ce éus return eglasst r%o IEer

cent % h 1po tion 0 7an
(n this figure had reache er cent) and at the nresent
It1s about 0 per cent, It was |PeV|ta le t atthtsgowm
h anisation o 0 r Eorﬁudatlon wou? res on5|P %
anges n th egH Brv ces of at least our Iar eJ )
I irst of all, responsiple ror the ver genera |t|onch
c emjca preservattyes to m|I in orger t It sweet. Wit
chemica shervattves prohibited (1912) as necessary t
opt some other meﬁns 0 reventl g mh rom souring, an
the 1ra etu ned to.the heating of 1t,” This has beeome SP ex-
tensweP/ 0 te |n recent ears that in some of ouy lar
to ns 0 Rer cent,” of the entire public su yls
lte \ as een

e
ed. From a economic 0|
EH utd milk méustr our ar etown g uId har Yt

econgucteg owat!a s with it the a35| gnce ot 0 at; an
seems |mp035|b e to provide any more Satis! actory substitute.

Th mo smenttfteehp Ilcatlon fheat for the purp ses QI the

mar et1s atsm etem erature ?{ e milk to

]h f nd||ons hich wi ensur? at
Whoe 0 the |smarC]ta|ne at that temperaH

mtnge% and then qumkly reducing the temperature of t em|k

or lower.
Almost all of thwasteunsed milk us I]e markeé IS s%ld

withqut the fact 0 stehurtsalhon being declared: ag S0t
uestlo %beas éia a lar e secton of the trade is now
acn tet le an nsel %d In_frade gasteunsatlon

¥\(I)ﬁ OUt maxing any etra C arge? The reasons are as

ows. —
r tection a ainst the losses involved by sourin

ggea so rﬁ?( orne in ectton andguardsagatnstthe danggr

rom tuberculosis.

i It heI S to tabllsh gubhc conflqence in the safety of'

| rfe spema g/ to Infants and so favours an Increase in

esaleo the articl

It prolongs the keeping powers of the milk.
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Royal Navy Engjneer Officers—Tlie following letter is
from the Daily Mail:—

Srr—E{eferJ gr ro the status of Royal Naval enrnnneers f‘
effected IE! tg Fleet Order 3241/25, aquesHo reant
rarse In he House f Lords b\{ Drhke of Northum erg

| cal att |ron to qne point whic ?ray be considere cy
so et %e 0 ie or.no iImportance ? | refer’to the re-introdu
tion of the purple stripe.

. The Duke oJ Moptr%se was quite rrgﬂt When e sar%a“ here

gom”hgeunongure i OUt%tehe)NavaStrn Ineer. regﬂ’e’

wou jve it uri or one mo ent an 0 not t in nly
8f those oﬁrcers still servrng 0. are entrt ed to }rve r this
ad%e would consent to give Tt up if they were consu te

The Duke of MoHtrose however, . mIsses the i Jh
future en%tneer o{ e Roya Navy jorned under ota | -
erent Cﬂ itions m thoe ruIrn the ast He }orne
un ertggstmo commo wrc mernto farce In
1902, t fat system a rs r the same unifor
It a frea m 0, atte pf ere tr te etween t
varrous ranches ﬁ ma rn reuten n(t ear a
tmr st aswll e co %n that t eIreu en nt
should we rayeI ow stripe, and the lieutenant (T) a green

t ma seem a small matter to the gen%ral prlrc but it |3
rttrn reda%servr e into factions.” The order IS a stupi
e an ouI ewrt drawn at once.

oT. H, H._Irelan
Engineer Captain, R.N. ?retrred

3, Sussex-terrace, Southsea.

oiler Explosions Acts Report No. 2754 —Whilg the
Heqmsdp le, 3p149 gross onnaeg urIt in 1907, was in Barr
Doe after und erg rng a survdy with steam rarsed Ioreﬁarator
0 the Safety Yal ve est a lou roar Was heard while t eChref
grneer as on Aog of the star oard t?orer near . the
saf t}/ valves, the Secon ngineer on tne t % th J)ort bailer,
on ey-man in the stokehold Aattendin g to the fires,
Wrth about 1701bs. steam pressure, b ngh [Olb ?] short of the
maxrmum Steam escaped into t he stoke old t)roug
tu F the starboar wrn% t%ox of P [)t oile seve
scalding the Donkey-man s0 that he had 0 be removed to the
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BB A Y 5
Soart raa P (H?, |n)</est| ed tYrVe II'C m

Board of Trade Surv
tagces nd wrote tH enort November 13% fter %ﬁ
ade a vo! q ewerg two main ¢ gn ers

rnary cyIrndrca t pe 1? feéet hameterbyl t. 6inches Prw

stﬁe with iron aé) ei thes, and three f urnaceso e
Derg ton tgge with Gourlay necks, -£ inches diameter.

Ing, combustion ¢ 8 bers had Hd the centre

ch m er °110 tubes, Gfé S ong rnches lameter T
%a ety Valves. were a uste or 1015 gres ure, In 19 1
three” combustion chamber achs Were ren also the SUH
portrn screwe stays.  Since t 0tue aadebseen rTehneevtvuebe

(i eing In trke port boiler,
co Ia on this occasion was o nd on xamination to
eso Wﬁste t}/corrosron on the water side, that It gave way for
a lenqt about .18 Inches.
After the tHbeDgave way, and the Engineers HOt to the IF
tq}rne ROOB“ onkey pu D wa? started on the port oiler,
e fires erng}drav‘/n and the boiler cogleol down. sto per
was fitted In ecol gd tu e and the boiler testedt% \k// 8
IC Eress re, this prove satra act r?/ and the ship afterwards
sailed, when steam was raise he valves tested.

Thg observatrons of Mr. rIton on. the ﬁubject were that a
Bonsr erab nmber of t etu es of this boi eragfleared toJ-IeE/e
een renewed from trmeto time on accounto age an
ru es nera&/ been verv aﬁ\/I rroded, unusuahl y S0 ||n

% np gent course ould have peen to renew t %

te al tu es W en allures were ecomrnlg frequent, T

j ries to the Chie (]rrneer an nKey- man apPear
ﬁ ave beeir sust%ne manv In endeavourr t0 esca
g sto en lain lru es have en rende ed an
«additional means o scape rom the sto eho provided.

Iedrter] from a mﬁmber in.S. Afrrca the foLowrnq oceurs *

m arar e. coal trr sselrrous upsettrn% N te Id
|s a F calamjty com ng tha e Was

Loo rn ug | sincerely nope 1t wil soon things get

ack to normal.



