Notes on Boiler Covering.
By Mr. A P. STROHMENGER, F.CS.

Monday, November 22, 1909.
Chairman: Mr. JOHN LANG, R.IN.R. (Membeb op Council).

Chalrman ; The lecture {0 bf dellvered this. evenin %/

Mr. A, P. Stroh menger on “Boiler.Coverings” |s one
mtereits Us.great 3/ s marllne en aners an gserY]es ver
careful consi eat 0, now call upon Mr. Stronmenger

to proceed Wlt |s lecture.

us r

Pe%) no“a 8CCUT ?(P aéglrlderwt% erﬂqnl%é roug '[%
e venture 1o t ijl

lthou gh much ha beenwntten on tth subeject oHe cannot

l wous
ca d at |f

¥ Jqcaton, %JFSa&SQ‘ijW nat actually iake :
OP L ?dvanta 0es tal aln Wl

o .SnEe%%' e
A '] ﬂ Tg 9neer? aﬁd WI| tere 6ﬂre

am sgea mr% ive " pracfic
endeavour b;1resentdate1 whatever value, In as practical a
%v aﬁ DOSS irst let us consider how te 05Ses are
rou (11 a OElgl ese 1Qsses are ﬂenerall termed ossesf [])4
afion. yra lation 1S meant the trans er%nce of heat fro
Ptgelfbgdyhe% ea other, through a medium which may not In
j thmk %/ve mag safely assume th%t the losses thr ugq dlrec}
radiation from copveyors ceﬁrrymFgr eat ener%y In t [
steam, arf exceed 8 r?/ small.. From aq r&overe boiler. or
pipe the losses are doubtedly primarily due to conduction
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unex Iamabl henomen et with when investigating the
properf|es o ommercra
| wi attem tt ex Iarnt r ces met with.in var us
coverms ag matical?
trates eat ener ou Ifferent materra
posrng gen o he mater to eate fQ tem erature
of ‘Some 400° F., and a drop t them terra a te
ther end s at he tem erat reo eatmosp rrt
me ave lotted the co-efficients of con ctrvr
ues or them erralsc ose ave beentk rom andar
Works on tl es uwr hat air sacoerc
conductivit woo 0015 and. ashestos - 3
fno heat co I ass m a column of air otherwi et an
con uctron ngth, we ma diagrammatica
tatete engt a ehessa btar a_certain rodp
ratue a}sts th esaneat plies to thle ot er tt
rp a lower resygtanceusat?t ?gr hegt tﬁ ﬂworo a%'r] toasoe%a?h
the same ro n tem rature lon er engths are necessar
Ananaog uld be taken, and thi ppea to elegtrical
en meers at offered and 1a y a current o elec-
rcity. two Ires, ua cross Sec o ea
of une ua ecrrca conductivity, aralle wr a
erence o tentia ttherr mte extre Ities, then
tain an equal current aensit thwires, the wiré with the
r er electrical conductivity; or ower electrical resistance
st he lonaer by an amount varying with the relation of the
oefrcrento conductivity or resistarice the onewire hears to
A, Mg e A T s
8% the emperature d teergnce sh het he same for air a
estos, 1t will

S e necessar to ncrease the length o
[)estgs ahy an amount equrvafentyto the 8 Ifference mg con-

It JS e erall d that, ore air ceIIs sent r
Ilwh {hrs

COVEFIH? em reel? QIGHEWI e the COVGF ?
h Ca se or e aI[i

W h to make It eeart at|tis ng
but eca €0 the on er ah an ere ore mcrease

resrsac oft e m erra (r!v usrn ttne tofa| sectjona
area of fhe mater era §e]df] e total sectiona
area qr the ajr cells e losses 1nB.Th.U. fora articular
material be plotte agarnst varying temperature ditferences, It



NOTES ON BOILER COVERING 53i
%’” be found that most materlalsn%uve a curve with ;}fgradlent

eCreasing as we ar%proach extreme temperature d rences :
that 1s t0”say, the aterial is a more ¢ |C|ent non-con uctlng

RS
AT

LIFE IV Y£'Ahf5
24 68 0R2UDBA

coverlng when used aﬁ hi he[ tempgrature diff renc%s This
|rpgrov menl genﬁra xp ained statm teexoess
of alr |seXﬁ 3 tem erature rises. Poss |s may

s0 to some limited extent, ut | venture to suggest that |t |s
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c}areflv due o an increase. of resrstance or a}decre se | con
Uctl It(}/ Ehe material Psed L{ g east
resistance g A overnrn ctor in osﬁes uctron

exoectto In ahey iet to-ni % o Il taree

F erewot |oro em, an Itrus Hot esitate

rank| ntrcrze or rt S ong/ drscu sron that we can
arnv]e 1true facts of the case.

%orceo covering.1s not an, asay matter, There a”
man rngs to he taken rnto consideration. ~ Life genera 0y
?ans cost, cost eneraII gov rnse crenc but oesnt
%I ow th ta cove I erh icienc

cheap er anacovengwrt ong rean H clency or
even. of a covering with"a short if arw prgt}e creqcy As far
as Iu‘e and cost we can wrf a simi

ar diagram
t at showB % %Iear ustrate how a cover} low
In TIrst cost, but wit ort e may ove&a term o tﬁ )

OSt ore tO maintain than a |gDhe rce COVGTIH
ITE. ssumrn I?'t ter ent ears an that a
CO rrng c0 tI ’clS'[ r the IS trme WENaye

merely to w the cu ve ﬁtte er values ﬁo the
gornt ofrnte” ection, oo ar the num ero earst] ﬁ
overrno\ﬁ e to last, before It can compete with that

ﬁ qh mq er value, not ta rngi rnto consrderatron any savrng

have Deen m econgm
T IS brr %s us to what s ourq et?te rincip rder;rgror;

OIcé of a coverin amef? clenc e}lcofnls
tHereﬁ i dg i Xrethod’ ?orytes fing tﬁe el

ave been devised”various
CIENCY OF non- con?uctrng gropertres o commercral Coverings
ast te ears to_ test and

[t has been m easur the .

report o erings o every cription, an ave found no

rn]re rella Fme od than that o usrng electrical gnerog
esoHrceoh 1Sadvan o

e hnmﬂodr%mt
wateueo
ger con ense ngly

man

dér% steam at.co stantpess % wer n(rlq
v Jrnrte ero

g cult to pr ﬁcure er ecty ry ste nét the etermrnatr ns
somewhat expensive enotc ecked tq the amee tent
aStresonCa adopy eeHrseet(r)o Sssgé)tstyban qUICar rn IS
Ldpoi on yHeat or Eng rneersg s)r,:rr ed% In a
eport dated fa ears grevrousy gpparat S consrsts

12 0
theeXtermal surteace berﬁg comlrrr][ete? giagged bymthedcl?)vneertrenrg
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ndertes} Nr Darling sug sts an electric la pwrth rbon
ent ort)e heater. Ih er to .use allong ength o wire
drstrr ute overt whole interna Acurrent
etrrcbfg IS passed, and can he Vﬁrre at ymeans 0
t e varr resistance. shown on_the dia ram No ? The
yne essary {0 m |nta| a gfrnrte em erature drf erence
en the rn rroro o vesse a rtt e atlzn ere
there oreteener ost scalc(o rom.a (no g
t ec rrent ﬁ]assr eres an (notentra ren
a/%rct)ssetneu ter a S 0 e cur}rgﬁtetnmm\/ Ires tr |e
ngt[)34£) etheIosfsnBth p?s per |
lvide the ‘sur ﬁe area o t]evessel In sgu re feet er
|ve t] ss In BT UVs our per squar oot covere
r the particular coverrg un er test. IS srmpe
matter ﬁo var é e externdl resistance untrl rhy temp E‘
ture di ereI esired 1S obtained. This methpd e n
us to_ rapl P/com are the non- co nducting Bropertres 0 any
coY]errng an edngerature difference. ndra\o
tted Some cujyves, owrn ariati n rn
the heat esca in pers uare ooto ag sur eper %r
with ?r mg te era edrf er nces, resu ts were 0
faine over sa 2in, Youw notrceth marked
|mProvemeFf in t morg eﬁrcrent coverings. wrthh er tem-
g ature d erenceé o not pro ose to"cite ever coverrn
t present s pIre or app lied for reantrono 055
co veyorso eat efn%r . as suc o/ ble, wou erather
outs etesc e of this paper. | eterﬁorecon ne
esu st f0¥ pical s Dles, u will. notice

rureso tarne ma nesras troa covering and tor Bt
ractl a entrcal and one won ers

aspestos mattres S are
h(}/ (TroodI re w te ashe f(es are nof such
8 d Tnsulators o enla examrnatron
theiewrl trs Ir ear ntea

|sasarn§
o 00 ong re blue ashe os and samio o [r ng
ite asbestos.  You wr notrﬁet e blye res
consrdera Ir¥ more . resrtrent than the white ar}] ter
COMPIessio there S.a far greate tendenc forh res
{0 S rrn apart. |t were possiple to etot ewhrte B[
a ower o resrlrenc o not rn any appreciable
|ffer e ductr

|n ng properties o e two
materras woul oun
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revent ﬁhe close. contact of the] sbéastos and therefore the
athaornes?lsrtn rersa{gtaérce ISe |aerne m up.an red
dtH f"ormfs]p Broaa| H eﬂ/ ednerr?er?rngl J]ftge
asses ntesectrona e re Shaped before ap%/
oun rto |ace, ﬁehra ystrrpso metal. l+
ar r 3/ ar w nown]typne sam e
are on t e ta e, A ot elr cIass IS the” mattress form
|c consr tso a Cover, era woven from Rure as estos
con arnrn aterralw Ichisto unctronafsthe eatrnﬂ ator
orun tB IS-ver convenrent orm o chverrn ows PJ
aconsr erable amount of un arrcompEtrtron er shou
consist of a stronn Plrable woven aspestos.  One ofte meef
with covers conta as much as 25 per cent, of srterbIn

3terra A commop pract e |s use a vegeta%t
8 t(ﬁ IS IS un-

dofed i g ot (0 s et

ater the cove?wrltl 0to reces owrn 0 the composrtron
of the o anic matte resentW ong re. asbeﬂ(os
suffrcrent stron 0] an rou ha nando eing walke
on a rs ome to be absg ut necessar Them teria
th n the mattr ss 'fﬂ shestos, spould also be o
Ihre, rn order 0 0 n the 19 est e |crenc On the
ta eare |ng re ang It can be readr seen that
terra ore’ orm o wder cannot hope to compete
the f es 0 reater Ien th. Rott)e cove ng rezi an
Prrng o tema ress type, agp ears to be excegdinaly con-
ve entf rprrfe coverrn It 15 Ver Bmportant In tAis form
to a]v nartrn a as DOSSi On the table are
s tr II Ite Q also fampes of material as. it
I or the best resu% It is a arnaquestron
e at o east re istance e more ?materh
con olidate thegreatert ecosslsectrona area of the pat

eat. Bend g thoergor\sehr\ghta ly ho R

ﬁqoa/reerng Cagrt]t rf]or H%Geseé?es?naqp
The pas IC nrJor of cov rrng IS dou tI ss fhe cheapest
varr ty, and can be, an n IS, ver n the ofher
there are plastics re ve As a class
pastrcs are not such effl ri eat Insu t rs as se(itronal
cov rrngs and mattresses, alt ﬁ many of t ast rcg

are petter non-con uctrng COVerings tha poor S C'[IOﬂ S an
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majtresses. For permanent workagt)lastlc IS ciften eco omécal
ometo |tsfcheap Irst cost, hut, as its remova entaJIst

tructfon 8 Fe coverm% r}e ecoBomlcaI consideration 1
governed by the permanenty of the job. It Is necessary, for the

QU et o o, o

an, an
it e Fodll T oc ot Bt
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A Rl P, B oy, S

0 ectlonabe su stan% Sh are noé worthy ‘the cdst o flxm%

he .tem eratur the outl e o a covering is not

n ication Qf the efficien CX of the coveHng Dlar?ram
ustratest e aIImtem rature. through 4 COVerng, W hen th ﬁ

S enep'eeegﬁ Ep bl 5
arglcu ar COVGI’Iﬂg teste the temP Jature fOf the B

e or, e clir e, e gt o el
Y)Vevéle aﬁte{ed The on? correct met oj *or ascertangmg
E)eUr;I]SIe%tSUrI'eagte tael’% er norvemo d COVET IS to take t

aen ral s fhe curve wil gfroq) [ohaggrveefor a(i

overmn effic ncg ? he en e curve
or te peratur ar t utside of the c%verm I varx
ccor {0 WF e surface 1S, rou mooth
ermo eter eout3| %IVGS ite an. erroneous
Hw co elng The rouP er

E%:gt?t:s% us@fftz}getﬁﬁ etalcﬁ]eﬂc)( Wi r? %ndhsg rse tt IS
e ﬁt e maa?e?h”én ool ﬁ%er%% i hal A ?54 ot
st fes IC alnt suc |n|um

€
%Coa g eta
educes t eat es pl rom an r |na Ul'a £ 0
ear It S

Icien y of his bﬁ Eer

as muc as g (fen
ata ert mer u oft
mg eeo ort or |scom ort esustalne g
3 e cverm f course, |s texact
smen fIC

d, d fth
g . ¢ a% g Sa%"bo't?&%'(’?u?vesel 'i%'r%?ﬁ)( [

LS b A i e G
as heav ove mg uts ns on p|pe altogether
una owed fo e5|

mmar|ze eproper e es ra ecoverlng may he

It sﬁoug offer a high r3|stan 0 the pascfage of heat.
e}eg Pe of eln ea5| c¥ remove

tse ICIﬁnCX ulg not be | \Balre varlations of te

Perature the.action 0 steami) ater, vibration, roug

Ing, or physmal and chemical changes over a term fyears
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Its speu(F; welght should not he so high as to place an undue

stram on the steam
t shoul ve no cmn on the metal surface lagged, even

W|th the presence of steam and water.
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}M”ﬂ sYaenﬁ rge}oenggﬁggfmaguangsecql\ﬁeg\,v%”l $EJ$ﬁ1terapJﬁ
It | ; E In a new

the subject. aye inany, way K
channuelfJ of thought, OV\Ilever |r¥1Vp obaBFe It mzfy e deemed,

TMICKNESS II\II '

\Z  2T~Z'lz

| shall have succ ede Iy ende vourto call the attention 81‘
en Ineers to he actt agrpb re ea are BTlﬁ S 10 he ﬁave
t

econo %Y Save more € |c(en
coverlngs oile 1Z€

opt8
s an steam plpes ne this is rea
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feel certa]in that some . of tIFe ridiculous specifications of
to-day will soon be a thing of the past.

. Chairman ; We have all ideas of our own on boiler cover-
WS and as ﬁhere are some exHerlenc.ed men amongst us |
think we ought to have a goo |scH53|on on the, su j?Ct. I
am sorry wehave not tfeen able to have copies o[)_the ectyre
rinted,” but there |s plenty to be said on the subject, an

taevedirs]&\f\és{g#c pleasure “in throwing the meetirig open for

Mr. E . Timpson : Regcflrdin he blye zhsbestos referred
tﬂ In the lecture. Do | un ersta?w Mr. Stronmenger to say
that it 1s @ more porous material than the white™

r h er . It is more resilient. It does not neces-
saMy ?&f@w”ﬁﬁg? It IS more porous.

Mr. Timpson :. You sgoke ?f it 9iving more resistance dlljg
to the path 0 re3|stan?e eing on%e ; np\.that ase there wou
seem to he more cells than” in the white asbestos.

Mr. Strohmenger : That may possibly be the case.

Mr. Ti . Therefore, generally speaking, it would he
a more E)nc])%ﬁsn mateﬁael% y Y Speaking

. : lthough it t follow. |
maMfsafg%ﬁgtmﬁn%gdssﬁciﬁceSweﬁgnﬁu% It docs ngt %;’W
midht be lower, and thus therﬁ mlg

qh the material in the blue

{ eablgger ulk for 5he

same weight, so that you would possibly aecrgase the air cells.
Mr.. Timpson ; But

ﬁou S cike of there beint%a I n%er ?atﬂ
of resistance owlr\mlg to smg ue ashestos, so therefore | too
It you meant It Was a more porous material.

Mr. Strohmenger @ Yes, that is true.

g Pty adsBted fo hatchst ol word, ol chuahing 7

Mr. Stroh © Yes : of course Slag wool has a good

efg}glencyr\?vh?ﬁe nr?eevg, owing to Its resﬁleﬁt nature. J
Mr. TimpsGn : For plastic lagging, would you favour rope

Jagging ?Imps p gging y p
Mr. Strohmenger : It appears to be more convenient.
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Mr. Timpson : It IS ther%NneraI ractice, arad it Is VE[X con-
ven&ent becaus one cantg] ind tfle rope an gutte 9 ﬁ
bac af]n whereas with the plastic. materr |1t 'f e
Fép h onesrﬁ inm own V\)orrence one. cou %/
eLthe eat througn the co errr/rﬂ t soHte ag%n (f atro
(a ore apparent Ithro the % States
ew ana aemuch greatere errence wit a'%% H
than .in rs c Hntry There 'is E a_house In
merica In whrri It 15 not used to eheg he frost out of water
?atrn prlo% tIs verl}/ suansrng wever, wh en ou, Speak
e sultability. of blde asbestos, thaf Its yse there Is very

sman Per?taps it is owing to the wtnte Berng cheaper.

r. Strohmenger : Of course a mattress_filled with hlue
ast?’lestosS will atwagf/s wer%h I?gnster than onessfrﬁler? w\r,tln wttt)Jtue

f] Jas. Adamson . We ar rg mu mde

Strohmen er or hh paper, h uld Tike to . rsa use

mrng entl Fa 't at rs VIEW 0 tes e non

con uctrvrty 0 ma |b not co men rtse

mfy mind If"seems 10 ver ? etter th nthe o e
easurrn the con enﬁat on of water, an J 1S Slm”%ost

toth ea us_whic recom
rn nnexron Pﬁ éneCo resso the_Refr |erat|1[} Industrres
t ars, with avaew 10.0 arnrn an impr % %rent means
testrn the%on uctrvrtP/o materials, an dnk e 1S work-
ge %/ muc direction Indicat an mmen
If to me 85 hein egxmuch better than the 0 %r metho
ﬁourse ost? riments have been in the drrectron 0
eeping | ecod rather than

eat, strﬁ what 'i 00d non-
conqu or m ﬁ one case ou t 10 be an %ualy 0od non-
con uct]or (n the ~other. erence has heen "m Fe to zi\
material which erI not In anP/ Xeat mt(o e metal of Stee
or copper. grpﬁ In the we have had ex errencesw erg
as sai eno -con ctrn material on nﬂhxe
wrt sea- wateracte up ont sver etnmenta ere
was one ase not vegr ong ere |as ous se uences
weres to have resulted a ost entrre rou cause
One of the greatest tro bes arrn et a
non con uc N materra re st am
s rewas daIIoverwrt ose rer |ous% nlgrnrng
wecou etan n condu trng coyering whic Bu resist
suc treatment romt ewater 0s&'and seas it would be a great
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ada/ ntage< to us, Trials have bﬁen made with cork coyenngn
n now tp actor for cork In terms to compare it wi
the Dblue. and rte aspestos, magnesia andﬂ(? COVerings
as given | tee ture, butwewer] Iven to cork for deck steam
PE) an ?r other pur )0ses ? In connexion. with the
zitro of the brine s ste or réfrigeration, owing to the
trouble o gettrn?agod astrc material to sand te roug
gﬂe Diatomite 1s another sybstance which ha bgen USed,
g ma trohmenger can uqove Us th? actor of ratomrte
5 €0 aredwth the “other s stancs now severa
sets of boilers where It was flﬂon was on od for over
twenty ){ears In two case grato rtewas str pﬁed off one
ent ate where It \(n!as exposed {0 t e action of the weather
watercomrn rou to test whether

ratin
rme ta ef ect u%on h tegl the steel was
oundqqurtgsound and good unde neath onﬁy a thin rust chY e.
Chairman ;. Was this plate covered with diatomite ?

Mr. Adamson : It was a plastic cvenn of . diatomite.
| could ot ssaoy what It was rﬁrxed wit arve rt cohesion.

trohme ger ) SSl It was OSS|| There

wou ave 1o esome materi
use a b ding material you er t e eLcreP ﬁ
eat é Wi

crease Cross dﬁe flonal “area for thde
XS be found that rrectlyabr rHaterra 1S USF &ro#
indl ? material itse

eat, although you may

more so on rtron an t
greser]ce 0] ﬁhe datomo

earth which i verP/ (nogous ter)
frue cong l‘; §l‘ fSTI%t I’Iﬁ q
i ren%':naa@ o 0

ﬂaen unc on? as th Fon ucto r}]
ecrease this.low co-gfficient te
nl) al which Is actrn%r
eat is our sso
astcswrc are mix du
te
the” reason” bein t] It IS little 3cte 8n at low t ern

?a ood ¢ nductor clent cork When new

etiveen that o slap ﬂ sbestos there re It 1S
%J to startwrt but It w) dropaterateraterT
] r

dattires but a 9 tem er ur s.cor shrrn%s tremendousrcr1

also is more or less g? ]g time a comes
-t of il

t reqard to the composition eating into the surface X?aths

De, Itl‘? Fbe tm Bna Ihat prpe%ur[taces are awags more

Ink it w
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or |ess attacked unless they are coated hefore the laggin rs
led. It seems to he te est practice to give the pipe
% acnest %coatrng ?a}c lea sot att ere rs a ayF und [-
stang very pntpuch Better ﬁ ﬁtrn thrs cﬁ reven qhe Cor-
osron gou sometr es find as it is really ue to the action
the chlorine In the sea-water.

T Horsnell What hap ﬁgens when aborler is covered
wrt mats {tﬂe seams 0 (%te borker hs eakin 08S
sor ater, an

anydlttculfty in ndrngwere ‘the eengrﬁeer ave

ea occurred

Mr. Strohmen It wauld act like blotting, pa

water would Tun o' o he outsrde s, soon as an vg |grgese ang

¥ou woul se th e #{ Very . quick ?/ el P ?(o absorbent
here would be no dr cuIty in" tracing the [ea

M. w. Watker . IshouLd like to ask a qu fion resgectrﬂg
gragram 0.4 It 8 e_temperature ferep}ce n.t
ine and the poun (r] T1.U. per hour on the, vertical,
XV at 1S the tempehrature ifference tﬁ en ron% is 1t the
erence Det e%n etemperature of the atmos ere andt
temperature of the steam 7 Mr, Strohmenger.

Mr. waiker . Then 1 take it gou mdst have a certain
average temperature to plot your curves from,

rohmenger » NO, |t d hs aIwags the difference between
the rnsrde temperature and the outside temperature.

8adr Waltker ; Buti thrsdradram what was the tem erature

erence { af]tIV%g/OU these LESU FS 7W agwas t etem e
erence 1 WEre rom ¢ ou hav the

tem erﬁture O#S %0 \%?1 v%asrt % tem)éerature 0

atm sp ere to give

trohmenger faj rIy normal tderfrggerature of the
atmos ere ou wou fr very little rence whatever
che temgeraure The tem erag |fference IS the correct
ng to r (']‘% you plotte etempe[)atureo stﬁam
ind 'that the results wou ut in workin

i S Az o
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Mr. Waitker : F reason I am asking is bec se in som
est the result |s otte uI per ereo dr erence ar]
that case It shows up ceag Lthm a little more clearly
an In ]you{ |a%ram becausé when you get the curves per
eeqrede ferente it is_quite clear no m éter what may be
[( ference etween the athmos her% the, steam ¢ we
now that In that coverrng there' 15 that certain loss.

. Mr. strohmenger : You will find the sha?e of the curve
S 1 eBtrcaIm eac ﬁ%se no.matter wnat the o t Ide temperature
may ne. You could easily make It yourse

Mr. Watker : There are several points in your lecture upon
which, it seems to me, athougdh you seem”to be 9 Hn an
0 mrorlr yet you also se%m to %k an opinion y(flu e ‘f

ou'say the carbonate 0 mag\ne ia I In‘all probability

mrxe wr h some ?t er compound ar as my expenence
oe we have nof ess Ban Oger cent, carbonat o magnesra
tn(e rest 15 long fiore ashestos used as bi 9 nl)terra

n the samehre ark ag res dratom te. at'su stancg
n}str In sewrt at least ew now n(m | am sureprrse
troh mengﬁr Id not us the different coveri ?

Tut erhasrt woutld. be too muc to xgecé to see samples
m all. Diat mrte hovgever has t Vf'l tk e, I sa

ntrs S star]ce pro uced in th% sle of S
tere IS erse i w ?omes roln ermany, |c |s o

the same na% QFE n one test m \your
Comgany at the Ise of Thanet t frgur% s for p as |c Co ermg

F ver[y much tne same as thos own on gure 0

e ashestos. In that case, wo [q ﬁ ence

?ree 0 temperature we Tfoun tha t at ost ur

e diating sur hen the p ate a] are was

a

tsete% ryvt']ere% i e i a?r%srevnvgé

erature. to brin byt 0 cor?tuar,e”\trv t%e rdCtrja Was
Perence between g% Fsep (t [ag

rﬂ m an ere;
QE })rrn %rt out at about er s( e See
tnergfore, that ItW(t/\l/(Sﬁm at agout thes me Wrth fo]§srl meal
as_for Im gnesra regar ci uestion or plastic
gterr(a VEISUS mattress there 15.always this orgt to be con-
ered ; 15 the boller or fsteam pipe to be covere er>§]p?<sed t0

She weather or It IS eXpose must
COVering rainproo and are consquentIy (Yv %arreg from usrng
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the ordn}]ary mattresd§ The mattress, |feﬁ)osed would quickl
e rain_and moisture an wou cause eten%ranoé

?Re ates,  Consequent |snecessar ithstan
gsu?e a hard su%%tancey \lea [b e(o&v}laas eeg

rgreat Kmstances butla trohmen erp mnte
ﬁut whe a At steam It quick carbognzes and therefore
as to, erep ce mavegg rt space of fime, %relsone
materi P as heen he retee |neer|n world for som
tlmew |c has_for |tso %eprev nton astl o ste

ome firms rece 3/ ave st u at t at ore the
H)se%etemaers rste¥ utlna at

ugus Smith’s so unon als soa o the meta

? oguYgsa% COt tln?etc(% r%erVF %W&Sﬁ'[leg) ue {0 rUStlnﬁ OTQFOTTOSIOH

glvg us a ea as to
pet er it |s Y]vposn |e to spinblue asbestos sa Istactori
ﬁ IS one of the tro

s been recogniz oerssg]mceown?g“tnWlthsﬂalsgc])tennn
connﬁuctor rnut t(ngere asawaysﬁ(eenadli)ﬂ ult ln?S tahttln

(t:%nst%%sj?wﬁ:trﬁ c%t%%gr at pﬁeve st rorlnev \<t

H er 1t 1S dye to this or some other sgbst nce
Eer aps the lecturer can inform us.

M. Strohmenger : Oh it is perfectl pure. Lma ine
nat the reason there was lffICU'[ mﬂmg was ecf se
been used for

of .an.endeavour to spin.| WW R ntt
sglnnln aso ter materia he sema %nt hs used there
e specimens

(1 ficulty In spinning it, as you can see Dy t

Mr T. Horsnett ;. With regahd to_this test with the mafs
the m gne3|a take 1t that theSﬁ neila or sas
|sper3e an %etl smal er as }/ears on)/ t ﬁgg
ﬁ %ncy t eav the pipes. "Have ou ever est
wn the “non-con %nng aten? |n osmon similar . 1o
%nans fest, w |c a5’ (?WH ter ()//ears Fe coven
ad enng to the the mats leaving the casmg

es: any material which is not
absolutew OtTg"hetn\?v?IT deprem%te y

Mr. Horsnetr : There |sacierta|namount of draught flowing
through the casing, causing loss of temperature,

oflers an
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M, Strohmen Un ou tedI If convectlon currenés
are set (ﬁlmenc e C vermg will be decrease
Thgre |st at |sa ntage W|th fibrous materials that Its vaJue
h epreciated by vi ratl ntpat respe(htthepastlc covermg
as the agvant 9e prowded It has no other disadvantage t
counterbalance |

Mr. Horsnern: It has one 3ood point, at any rate %
Mr Strohmenger : Undoubtedly, it has many good points
airms | do not U|te ﬁgreewnh Mr. Strohm% gﬁrwnh

[e ar t0 the CO ro IOﬂ action %omg on wit
atin ate |as 0I ers ecause(J ave seen, Just re entB/e

mater| 3 a main e that M) peare ?
as (00 aswenltcameotPteco ith a op fifteen
ave. seen hoilers opened .up and not sh owmq

gdls q

e atta%tatttatewmt?ast.t'aatatt A
I il S
FOI’ instance, where t i) heads are cqvered dso

Bot agree with t ecturer owever, with regar to corroston
eing” caused by aI materials.

A Member ;. Were the conditions the same ?

i . Yes, exactly the same : they were sister ships
Ionf te agchggcnjsée bui 3 and t eycoverlng Was mythe same posm(?n

Mr. Timpson © Might | ask if it is not tPe case that al)
ﬁsbestos has a tenaency ‘t? cause corroslon IT 1t gets we I
now It hasa corrqsive’ effect u@ Cg|0ass—water auge 8asses

for Instance—for the glass raP ?ey rrodes away, Rose
In a similar manner to |rﬂn 0 ste act, many endl Tf
are_ greatly 1Qpsze to the use of as est?s at all’ esPema

to the use of ‘ashestos for 1ron or steel sur aces ere S

any moisture aqp%ut It 15 stated aut orltattveg at anumber
of engineers of high stahdm have a great oojection to It, as
It seems to set ug chemical action.

it ST L
Rresence oy fome ad Iterant wh?ﬁﬁ Jnax ﬁave
e process of manufacture, but ot Se0

abs Eute
l)ee(?tueusted |Rn t
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how any sych action could, come from the silicate of magnesia
In whrte/ ashestos or the sr?rcate off Iron in b?ue ashestos. J

Mr..T It may be due to.it not be a Water-proo
materral'rgnaotrnewatera)cltrn upon it butfg ﬂk wit rgarJ
to gauge glasses, any one can see the effect.

Mr. St That is due, possibly, to a small
percentage'r%}rg Tkar in it OSSO

Mr. W. Lawrie ; | haveJtad very little to d(o with bor er
coverrng for many years, an trme we dl notlg
asbesfo up to the ‘perfect] ﬁn t e ave it at now fo orer
cov%rrrw uréeareewh % cturersoenrn remarks.as
to t aghazar yrnwrchtebﬁrers rnaﬁre Hrany IpS
are covered, No out omeo] e better fines they do not
rnd spen Ing money and doing the work In a.proper manner
te aorrt steamers th con rtr n ith regard
er coverr notwha It ou o]ﬁ % ood nfan
cometro %B ands nowaa ic eborlr]coverrn
IS In ver tion ind r}] rt IS musrnﬁ S0
ottheef neer te onﬁt at%lt 1S has, zP wrt rnt
w ws

pac OurS rethes ashore.
somet more to do (vvr ds ipe coverin tanl
ave now cor as Introduce I ads Me experie aewrh
ec vered a steam r rtw to astaconsr erable
num ero ears. We st [p %o nao twelve
momhs time, put foun rt so %onrze th twe
could not put’ esmecor ac a]ga e have man [
ent varieties bor er cove Ing, an ttt)rr the ecture rsto

ooratu ated in guttrno esu r{e%‘t ore uts rntsuc ntar dﬁrc)t
ane{rj1 ht‘tﬁn er?as sarrS naoy I feem vovllg%eas%%sltooﬁav% 0een Iﬁ
to gett h ormatéonl ave. recei [ am sure we are a
E sed to have had such an ins rHctrve lecture : the gctum
Knows, fis SUDJect very wel and s given Us & considerabl

Charr fAs Mr, Lawrie Q oL ust remarked bout the
various rnds coverrngs coul t ecturer say ow they
stand In regar to cost

Mr. Strohmenger : | am not in a position to say.
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o0 00 L T 7
ﬁn ert e lore the Dbetter 1t 1s for Sdglnﬂln f\

(hat Usel to B
e experience when ["was in the Cotton “blsiness.

r. Walker : he uestlon of cost |s the whole]secret of
o er covering. (}J age prepared to l;]nv e mone

oal[e etag 8 % daq ceﬁeﬂﬂ eno; ftherea?ral e

ore.it IS NQ

ways. wise 1o est covering on IT.1{ IS expenswe

nwt.egeﬁ“%h'h “‘aezhn%egafwyere“egeeeowg %
the re éCOStO

a
cqu
Ee a10ss i 0i er were to be uentl

Ue ashesto |sconsi M/m re than any on't emar et f J
one reason, t esug y 15 limited, . |t.comes from the Ca fa
there was on e fom hich it was obtained up fill [ast
Xear According to Mr, Strohmenger i1t IS certainly the best

overing, but t e cost is high.
Mr Bal ; qht | aﬁk the last spesaker hether it is
Rossme to rewrn the covefn or .in Ian?
lt IS necessar to uncover ahglpe or msE)ec jon eno ical R/
|s |t not possible fo retiirn tcovenp 0thes Bg |ers%d
cre |tknote 0 ﬁ/nst ere no va ft e C0 nnﬁ

a ee { t would eart at| ?venn a
lesuc ast hairman men or a ?(I’I
{tee?years and It 1S necessary for certaln rea oHs to {a ,to

ter four years, there seems to be some value in the materia

Chairman ; | see no reason why it should not be put
back.

Mr. Strohmenger : ou bse a plastic material there
IS conwderaq e 0% ButSJ)épqsmg a bgAFer 1S stanglng |nteh
open_It I nece}ssary to have It covered. One WJL

specifications that 1t IS necessary to cover It wit |ron

Mr, H rsnell ; If the hoilers ﬂre to he covered with a
non- con HC'[IH corn]posmon wh we haye to put iron
P to colle eaf aqaln sPema y in a poiler "house ?
oyuth can get a good solid plastic material that should be

Mr. Stroh Exactly, you must ask your consult-
ing englnegrsmwrh?/etrhey speu#)y Y y
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Mr. Horsnell : | understand that it is generally in the
open that sheet iron is required ?

Mr Strohmenger . Yes, using a material other than
plastic.

Mr. Horsnell ; Which would last fifteen years ?

Mr. Strohmenger : Provided it is not taken off for
inspection.

Mr. Walker It aIII depends on the cirg mstances If
It 1S nteopenterue rveR/ars ut r under cover
It er last fifteen years ont esrtuatronpntrreg
But uestion of uttrnr% erron COVEr on I.simp e
o weara tea es lastic, If there .is a consider-

t ount o traffic, must ve s me overrn o] rotect

t from ernd m to pices.  That rstesoereaso why Iron I
put on over the plastic covering.

r. Lawrie ; It seems to me that @ man who keeps
o rout in.the opfen must he prepare {0 pay consl ra

rs COVErin e wil ut a structure over

or H ItIs | p)ossrbe to do so thrn %tands t0 reason

there can he no comparison. between the case of t at

or er and c()pe onasteam[a j)hu]k astar as the stegmar

IS concerne htrsver  the erha?to be stri

seam tr everfy year plr 50 0(5
IS ect oar e but if the ho ers 1S 000
and there rs lon of a eak the not be an In

ngd ?or rPse (P tteen years, and r% It Fastst at long it has

Mr. Bales . The pornt I had in my mind i dﬁ this.  There
are various coverl some. rather costly an some ra her

chea . \We. are toqg ‘h %the 0 ’j ptron B ettrB

COVerin rsrs rice. If.the ma
d eal o that hectron %?

Céep IatTrQ t)e §ausen|e deor le Er? eP/ are gettin erarn
t enopre ared(tg1 Sa@ 0re ou t Hethoerrgrrttla noeutlay t%alﬁ rfthe{laoet

Mr. Strohmenger . | should éhrnkdyou would find there
are many who would be prepared to do so.
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Mr. Walker : In most ships they put it on again if it is a
good plastic coverrng

M. s t is done in a great.many.instances
trf tegthrrgerﬂgée ot the new mgterrarqrt Wi geyfouna (hat
the efficiency is materially lowere

Mr Horsn I trtteen ears, of course, the life (yvould be
e utr reto our eas edeterroratronwou eW
re eren n to trhese ﬁs estos mats.
em tot eﬁs where the Jornts occur |st ere

ht comin trou those joints:? Unless are
covereé) er wrnh agsbestosg ot a?e ards you are bouhd
F arr spaces In etwee(nt erorntso the ﬁ You ma
(fete W ﬁre you li ott ere must bete) alr spaces,
theretore there' Is unequa expansion on the boilers.
Mr. Strohmenger . | have oft n trr dto frnd out if there
ﬁa grﬁater Tea%)at those OIP h |nPet e temﬁeratura
ong Aornt ut.1 cannot find that there Is an crease
? on rconvectron att at orn“] ematsae[proper?/
ﬂ]ace twil genera ly be found that the temperature
e Same there as dt any other part,

Mr. H rgnell Will it have a tendency to make the
joints lea

W Strohmenger: No, if gou have the.same temperature
éht at point, you cannot get extra expansion or cortraction

Mr Horsnett : But the joint will run in a parallel
direction.
S They will have to be mitred ; all that
1 hva!rve Eétn“”éﬁﬁ 60 have Heen miired,
Mr. Horsnerr : | have one here which is not mitred.

Strohm i that | have seen made for actyal
use havet the}he red That one has just %een maJe fortLh
purpose of this lecture,

M, t.m son | think it Is more érsual In marine practice
t) outnol |% maerra ove the tQP and then ap P y. mats on the

at) can eea? y removed; In“fact, In some
Instances the ottom 15 entirely “uncovered.



552 NOTES ON BOILER COVERING

Mr. Str&ahmen ger . That is a wrong practice because there
you would get unequal expansion.

Mr. Ti Up to a few years ago most boilers were left
(mtte Cboar']rgléﬁr?he boFt]tom an\g Iy%EHEV% they are Stlﬁ I use in

’ker | take g there | If no possmle wa){ of calcu

Iatm? th (I unless |F|s actua medﬁurement fthe tem-
ﬁraureols 500°F. Inthe st amg e and /0° F mteatmgf
ere and, say, anewcoverm% ut on, IS there an p033|
eansmexcv?lﬁ b){ aeCt%%smeerass re entoo ewaterc eenz%

Perat regwas 56 tﬁe plge an(\!v Lj |n the out3|de of
he covering.

Mr, Strohmen | think it might be q?ssmle to have
an approximate fe fest by means o a Uﬁve you take the
temperature af vari us de th? ett radient you mlght
approximate the e iciency o overm

Mr. Walker : But it would not be a reliable test ?
Mr. Strohmenger : No.

Mr. Walker : There is no actual test except by the
measurement Tof the water 7 Mr. Strohmenger: [ have
never heard of any.

NLr Walker : What | wish to arrive at is that you must
thicken up the covermg

Mr Strohm n er : Yes, c%rtamlr%h XO 3ke a C%Ye

ar san ou seet
L%Lte%ll he conc sion wouf He that yoﬂ woulgyrequwe
{0 thicken The COVering.

D LI ot AR
%% %b% IﬂtQTES'[eéTIP R/Ier étro nnae%gerpcoufi h(er Us somg

|dgao a covering which would stand washing with'the hose an

Mr Strohmenger : | re ||)é think F rogle
chﬁnlcal one an one which tan hﬁr ey eatW|th from
a heat en |n ft View. ngineers. must e3|9
a way ou the cu ty and suggestIt to the cOverers.
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Mr. A. E. Rowe : | might |vefa ”prr I had with

white rope covering three art Inc I\?\/ dtwason
wrnch team pipe; four a |nc grio e had to take
e winc Pe o t't0, use ora eed PR N the engine rqom

and |na neall ? e pipe, Ft’t‘“”? the

on it, | found 1t to e a solu eless.

prpe ‘after 4] years® use.

h | think any coverin uId have the
same e?rIeE? fm [hg v(reraterwas th re yYou h \ge the sea-w ier

forge t0'get a heat
That'wasa copper

contact twouLd atta the rpe rt m, ht ossr
due to eectrrca or ¢ emrca actro especraﬂ/ It WS a
copper pipe.

Mr. R | have no doupt that was the cause, but if
the criver)h\r’rvge had not Been on there woula have %een nothtrng
to hold the” water.

troh | think the remedy. in that case
wou{d hav're0 Deen 10 coat the pipe before puttrng it in,

Mr.Rowe : There was a certain composition put on it,

Mr. Strohmenger : Perhaps the composition was bad.

M, Trm,o t(hrnk tThhe Iecturehlgeaks rgcggrtrtno prpes ith com-

Eoﬁsrt(#qocnor osi0n Very el ineta# 3& 2 t0 a5k 16 Ia last rsnplrre]z!r it
ether there was any Visible' srgn of wear on the pipe.

M Rowe : Of corrrse the coverrhfg bernq on tgeltp \ﬁ

Bl st ’r%?gea”ohé%”kstﬁat"hrer‘%%&? the toue

? gv te&rtwson(s

as due to pxidation, “the m a Was waste awag
ccurred Eo me tha |tm|cbhtapqhs be an adva tag have
t e rope ound trg ter round t ean anot er” thickness

Mr Strohmenger : | could hardly think it would make
any difference.

Mr. Timpson : Ishoulﬁthrnk na case like that, rltwouldhe
better to preserve it wit coate canvas. 1t would keep if
waterproof.
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Mr. Rowe . We trled c verrngn(!t with canvas, but in a
cargo boat canvas will hardly stand the rough usage.

Mr. Strohmenger 'Lt seems to methat rtwo&rld reqU\re {0

be covererf rron canvas, would not stan rtthegastrc

cor(errn gertarn would not. Ifitis properly treated Canvas
| stand for twenty years.

Chairman . Not on the deck of a ship.

Mr Aﬁamson - hav tried the cork covering on one or
0 deck steam pipes. a ter ér ing, with very poor results
%nmh% cYeTY composiion, arosrtron fysey it the cork sigpd
vesse aé) ﬁren soqd trP other%wners andI 0 not ﬁny W wh ther

15 still or] ornot. | know of ong or %wo new steamers w er]e
rt rn twelve months every v%ftr 0 composrtro ut ont 8
eck ste mprE{J %’ oursertwaso y canvasan
elt underneath, e canvas wals uttew Errshed \
now many pol ersover twen}g/dyearso on which the origina

poverin stil [Emalns rintouc except where remove rnp?aoes
or examination of plating

Mr. R Co ld the ecturer grve us an rg ahof the loss
hich ta%T Iacer we 00 coverrn tke arrs ac
etween overrng an thepPpewas say ta rngprp 50

in. o
M, Str hmen er . Thelosswould e normo rncreased
becaus? %convectron currents whi wou e sef lﬁ)

[t would possi Xamount to 50 ercent ere crencsy If the
alr space was a ythrng over croscoprca drmensron

hqr Ada son, hrnk it w1oud be ver g rnterestrng rfY]v
could et evrewso someo ememb ]r resent’on the
su EJec of d terrora lon. nce terroratron In
ste grpe e ovr most nil 8
eenv PI tteo rt ne on prPe was unco ere
X which had ot hee unc ve knowle V%e
furten ears, an tere was no eterroratr _Whate
underneat the covering. It was a main steam prpe

oltees (AL B R e il
\Xlemh \Hﬁat at a recent Board gogn Torade Inquiry 1t was san
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that the trouBIe as due to w strntg dfrom some coverrn

on the pipe atw e to sqme ¢
RUt rntdpt% coverin ere wil not e any bad e?rmt ta(w
either wrt mats, n?rpas{rc If 1t 15 a pure materra and qoes

ot contain chemicals, Of course one firm re? H % ent Into
the coverrng marfget with a coverrn%made outorc |? refuse,
andlwou not ror not there q %Sarrr]

to say wheth

ferioration wrtht at, bt pure ashestos or fossr mea
ect ateve o pes r oilers rna ys r form.

now of a holle was Dare urrgt e last fort

tefernt%ern neo(\)rervelasuonr seventeegs%/ears an%eeﬁrea \
vyjn ue[ coversrr?g wr”sow Pllk ggeswr occurern
the poller. classes feaka eas ruewostthe
utsre Thea vanta o avn ts rst at you can unloose

if necessar trc ou have, %0 cut 1t awa
ngegegrl]a:cee arter gﬂe est wa you an. It is a question of

Mr. A. Robertson .| should like to propose. aver hea Iy
VOte Of thanks to Mr Srro, menger 10 avrn C
ectbe ore srns cha ucr nner I ams
{nu% |ner,e rn esu e( ctuers
er Covering ks oul certa a\re e ave
ad s me ﬂnies |f ossr le, S owrnp Icienc a bor er

tﬁ? l;t anﬂ%wou Bgrﬁx%%e”gr%g i ‘ere”ceﬂ

(f)ﬁrnte esting If we cou
getso e ?ures to shqw ys t Iciency wiere there rsa

stem 0 In rr t throu ?rout red wi
y|tnout a ?r? y ﬂg ?ornt erre qbIOMr Wa Der sto
ca srng eterioration w en r ure is a ver
oran orntan oestosowtatonenee aven fear
% tron as | n as heusespr%ermat?rrﬁsan pater
ra ure. ere 1S no doubt tha ere Is orer%J

e[ rna terial In contact with me 5 either co
steelt It 1S gun(? rn course ?tr e, to affect t emePér
at we
thanks

cause corro on ave much pleasure in rogosrnn
rd to tro meng [a verly eaty_vote 0
e motron was seconded by M BaIes and carried
wrth acclamation.
Mr. Waiker ¢ In reply to Mr. Robertson the actual differ-
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L S B SR
?ﬁ gers t ofu overeéi surTIace t 100 per Cent, the radiation
(. ft. OT.CQvered sur aces owed 12-1per cent,,

other vj)ords there is 879 per cent, less condensation per s fto[}
covered surface than Wlﬂ] a similar amount ofO ?)gre s%r ace

The meeting closed with a vote of thanks to the Chairman.



