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AltTohne il m?' Hrﬁbﬁ i pr'eeaaébe Sooet ot Sl

a hjec
one 0 Ver\“ﬁ erest at the prese Pn?oment in V%ﬁj/%%
t e contest which 1S, goin on bet een t e advocates o
gressbre superheated stea d the oil engine res ectlveRA

nd Qf couyse, in the former case the pipes are’a very important
consideration’ when' dealing with suBéprbeated stea P

er on this sybject was read more.than a year ago before

tr ns titu |on OL#IE meers and Shipb uu?es i % f
erds hased upo n |n rs Is the sain?, ut |t

been ered in others I the urther experience, an to

make 1t more particu aryapp ca eto marine practice.

The first atter to decide i dsyvha IS meant b tra hlgh

ressure an nH)er ture, and fo urpose

|
ese Nave_been xe at steam at 4003E npressure antf épugp
heated to YEO as these may be considered to be the [imits of
normal working at present.
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230 STEAM PIPES.

ExPerrenc of these conditions has so fa tﬁee P IIP[ in land
ractice |neectr|c powersatrons some of t les to be
et with In layin outp mP on land are elrt ermuc smaller
.orae otme th arfne wor M]butonteoter
ue to tI?e conf rne gace on Oﬁ shrp oth e{s are much
exaﬁg [)ated of Instance on hoard s |§) %e run o th e piping
A s
ﬁt M o? (i rw[fort rnov ment of pHJes ue to exp
5) eymeanso ide en ||n t e run of teplpes canno% e
opted. For ttirs reason srdrnﬁ exgansra ,ornts ?
rlﬁ ave heen g used and een arrysatrs actor
t OWer p ressure atdrate steam utwrﬂt erheatedsea
i are not satist actoryﬁ have practica BE rom
an ract ce We are' thus thrown back N utt ese
must be of short radius an cofnse uentl ?ver stiff that ex-
cessrvethrust comes EP? IXed points If any serious mot\f]e-

ment as to be a or, an r]e t stresses are set U
(i ot e o A Rl
oubte rpftgcul whrch erI be ntoun I

the ost errous
itting p%es on ship to carr g pressure steam Is éhrs

one o deal |n% wrt the moveme ue to expansion, an
0 methods o meetln the 0(freu ty, méntioned a
Were eonIyPnes qosrtr n wou R]pe rto ever\y dj
orunaeg other me e
D rrr S ar

if
n:uﬁ

|n ee eV serJ
Ogge Ich are muc more fexere tnan
This mﬁthod sto form aserres of corrugations on the tube,
these emfse Ves stﬁen then the tu e, e ecra g % he pro-
cess of manu ﬁture thic (jans the wall of t ﬁ t e corru-
ate PRG Is then forme IP a bend In the usual WaY %
ere a no t Innin the wall in bending as all t
pens s tha t]t e c I atrons are somewhat opened out on
outsr eo teben an are cIosed up ont ernsrde
sle corrugated pi e(tpes can be bent to a smaIIer radius
arninr in e e e cases they can e ent to the same

ragru C?SES {0 st n (?I’I’ngsatbfégwé etu es

P]ueStfreov r OPt?nSO[}t i Itn/ess Steee anreu tI IrdI rwn
(not f?nrsn itons to 28 tonstnsai fgn %I%cngatro% In

|ns

B f f flexibl
s S DORdE Made ORI e that o1 say, hat 1

rom ?arn fu e






232 STEAM PIPES.

tlie same thrust is a glted t both bends the cnrngated one will
move five ttmes as rastF am one, or if t dne move-
rﬂent N r%%mJ one- (I] the thrust requn to mqve
lain need be applied to the corruP one ﬁr a%am

f the same amount of ovem nt Is rﬁq ame
amo B thrus canb ot be stent dpctrru
9nate (i a] uc smaller rfl us and It 1s
enlg?mg?etr qua Ity WhIC Wi be ound so useful by the marine

Comparison ofthe ret f expansion bend IS mters
suchagené de fro Pﬁtptu% F& ore Is 138n. (ﬁt%
ne centeo t emam 0 the centre of the pipe at the cro

and allows foramovement of I%£|n out or In: a en
hna%eromcorruate |eotesme ecnemg n]
Igh and gives Zlin. out or In, an snﬂ (1 In. q
gte\(]eds 3$|n out o in or 50% more than the much larger pla

For GXH PSIOH (PUH)OSGS stralght corrugehted IpES re not
often used Tor en movemen etwe% the flanges, ?ausg
the COI’I’U? % ns are not high and to obtain a very smal

movemg er corry e&lstlonotﬁ Bres ure of fons Is

require but corrlgate 8 ends an stralghts are
us with great su Cess 10 overcome vibration or movements
ug to the Working of a ship.

The severest test of their bet&avmur under severe wbrathon
has en on steam hammers and an mterestmg ase w st t
-ton steam hammer which, .on ac ount 0 eme
work mq Was su Ject to excessive vibration. . en nst
taré owor steam was connected to |t] yabsin, a|n stee

th e vibration was so qgreat that t Eteam hest was
0

roken off. a str%n er ches a fltte]d n e steam connec-
tion ma e throu gm e

g E bhen swas
ﬁos hort, not more, than mont th ah gp ac ends
gt In 'stock, %nd e steam joints ha e re- made on an
average once 2

n cory at d hend 24in. x 20in. ade from stock soljd
drav¥ ot finis gtu% ?bdz n. thtck Was ] |tted an tterwoL
Qr two years, without re- ma mg omt as ta en out(!or

ex minatio Itwa sectioned and t metal examined under
emlcroscopeofnﬁ e report st te t att re was no sign of

ete |orat|étn the structure o e meta or of .Incipient
crac&i there was no corr05|8n the replace pipe put in
Is st workmg under the same conditions.
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This question of corrpsion taking place ow water col-
ctin [L h% corrugations is o tegnprarse prgactrc 6hs not

t
shown that there. Is any more ¢ rosion In 3 corr1 ated
than in a I ain prpe It may be that the reason. corro
he water oes not lie | enou

0es not tak E)ace 1S that,
to start the ac |on it lies In verz sma par%e quan |t|ese
Eosm a very rge surface to Ste a é metal and s
onsequently’ yery soon evaporate u(h oubtedly thrs
%meg up’o t e water |s a great safeguar against water

The trrcHon loss in steam gassm round 51 corrugated bend
IS oubeb at for a plain bend. THIS In rhsefrs 0t a Serious
mattg rét when rt IS rememger that the num etr of ﬁorru

ben uch fewer to ?t e same amount of work, t 8
vgntage r t 1S also, IS Fsua ly n the side of corrugate
In the exceptiona case F thrs |s not S(t the-
extra drop in pressure Is not a Iowab srmpe mafter
to make e rrug %?d prPe a size lar er m the bore, ast
does not ental titfer ‘plpe or one which ta es a recra
mgre room. Exhal trve tests ave hown that corrygating
tubge doe% not punish the meta an ractrca wor muq
erience hears ?out as there are no ecords of a corr gated
|pe ever having Tailed in service.

ethod of makin end from plain pipe to a.radius much

smalrert an tHat tq V(V]hICPt Fam tubg an%g%ent is b cutm%
B;feces out of em e,. r It wit the cuts on the |

the bend unt Si es %t i and %en w
up e cuts This 1s a method whic a e use WH
eamLPH for any great pressure an certam y not with
pIpes under consideration

There ar g% other classes. of expansron which can be at Ieast

inimise |y care In design ater in Prpes 15 the cause 0

emost serious stresses. t is qhssrb e entrrewy fo prevent
t] rom qettmg into t e prpes ut t e mount sses
along with the steam does ”f om c arm. ater
ever wh |c bs allowed to c\x/ ect an Pe In thg nipes ma

do cqnsideranle dama en steam s turned ‘Into hori-
zonta(i Ees N Whic gtrvater h%s heen alt’jweg 10 c nect un-

faﬁté dstré:)é ggsaprgelsthseetuFPmlgtet effePclt3 ? 9r9 cd not %Se Qatgﬁ

Pockets where water mayTJodge must Ee avoidgd at all costs.
Yalves are a great cause of water pockets, and if no valves
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n/ere [ogéjfred in ﬁﬁpépe | e¥|%]navolunld bﬁ Poﬁﬁlebsled}gnlfed%%w%tﬁr
aehdae f;\uta é)g hIiISﬂtBOSS e It shoul ept
|nm|P and tenﬁ of valves r

aF\]/Es Cal;[g (%I € emgn IS a %reat 868‘:&&? fe’lﬂ ?(r)el’ E’m drnngiant

R R e o ey are boun 1
cannothbe wn)ol revente rig vEnen vaIves%avF(‘iog Placea
In suc ra na e

a posn they SOH ? Cy asse
gaves of cou e, re not the only cause of water P
ends rlsm o va VeS cause a ocket above t Fva Ve, and
ex an5|on % S are. sometimes set In %vernca osnbon In

0ssibly causing two p o%kets These are Very oovious
cases ut ex erience shows that constant wah ulness ,s

gecessa(r]y revent such errors creeB\ng Into ot erwise wel
esigned pip I|nes and causing trouble”in working.
Inud|C|ous anchoring causes expansion  stresses b}/
dea oei ?a nq?mto a position where it woud (i
natyra al

0 forcet

as It IS uentlT ne esasn rIS ttO ua|Ve v anc Qnﬁ”% e direc-

tion %ebh e anson shouil yh?(gglace %l?’[pt IS idea cag

notawa Ftame In which cas ({qnc 0rs mu%t e Titte
thcons erabe experience Is required to place t

right position.

em in the

The woLkln[g of modern steam plpe |IHeS IS a new pLobIem
and must be tfeated In a new wa}/ or that which can idone
with comparative |m8 nity ower temﬁerat re wor
cause very serious tro %lf attemgﬁed wit temperature
work. For Instance, to bring a boiler 0'1 to a'main,. carr m%
suPerheated steam, ou? t 10 e a very slow process if tro
with pipes 1s to be’ avofded.

Refe rin uestions of the design and manufacture of the
PI es. t %ell e% undoubtem IheE{Neakest ?art ?%‘ut% epl
[s % 0|Bt and as ever cJomt IS a B ential caus
roube the obvious aim s be to redlce the number 0
jQIntS to a bare.minimum by making each |eas lon asP
‘ As ca nn even of steel, are no %r use irst
as |pewor fd as mo ern. metho ranche]s to be
|xe og'mfy art of the pipe, 1t is p%%)m eto use Straig n?n?
%t or even re an eet 1S quite a co
t sible to ta advantage

VI us notawa P f (f q
%e Enqef pvt s of tube, estec 1 \%Vlth ends, .owing.10
ac acl |t s for transport, and,” of course, this applies
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marin but eyen there, joints could sometimes be
?rmmated Wy taking fullest agvantjge of modern practice.

The entire elimination ofdorhts b butbweldrng Up pipes end-
Hr ﬁrtron IS very_aftractjve, 6Xnd there 1S an In arltce ah
wor t rs country. “This main is tiore one straig rI;t

0 feet long, steam pressure 1s 350 ns. per rn an
%m perature rsg75?) % ﬂrere are two ancthorg 2P8 eet apart ang
E;g sron IS tahen uptiuone corfugated lyre tyﬁ exgan
sron n Igh, There 1s on one palr 0 ag
the job an these ﬁre at the crownia e expansion ben E]i
IS tgken to eep the pipe true to alignment: b means ﬁf r% er
rles wh rc re ent1 cross stresses coming’ upon t ﬁ
where, In spite of t rsﬁ cautlon, there. rs
nryg(?% cr ss stresses comm %o lgmt it Is rein-
orc n[g 0 arsweded ver the butt we Itrseary
et to t this. method o ornrnq prpef will, supersede
ut in special circumstdnces 1t "will be found very

use
ornt whijch aims at a similar result rst at kg v¥n as the
a oint, useﬁ of t
is rol e over and lo

erica, In whrcht een rg
oealaes are used. mecara
stress sare aken by { ?

es, and a st am trér or?t IS

ma e round t ee B ero e rtro the

B rs%y em has ts rawbacks a ar pre-

nted Its. -ado trfo in t IS countW rrv ere frx anges are
ostunrvers or high pressure wor

In th f fl f t t
o LB RO g s

h make the ornt etween the fla egse tot dIP tPre
trI)rStrtserenarrnee? asvgnI two met ffasteexcrg 9es
casreJ o? smaétl rges I u%as ave lan est
It seems on te ac rtt Wro tat oes
e made in a pipe to be afterwars osed rIVets.

satts actory Job, however, can be made In t rs wa

variation ntem erafure start a leak eve bUt SUdden
Been?n use h f mmye (S?farrvet oes ea\< uh)%j

r
Igh pressure hi tem ratur steam It 15 almost Impossi

ﬂgmaﬁe It trgn gFre enﬁy t?r resence ofrryet eds Inside

eprhe coming very close together, seriously reduces the
area of passage.

W ith hr%h velocrt steam, this either means a cgntrnuous loss
due to a greater pressure drop, or a larger sized pipe to pass
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the same weight of steam, with resultant loss in working due
to Increased r Qratron surface anJ higher capita out?ay J

Riveting is highly skilled work, for under exis m condi-
tions It ELst begﬁ ?tect fro ﬁe start the ? fo
p[essure saturated steam, free use of cau rr\th Yro
amo tan hvet trghtaﬂ %uld cover u bg orK, this |s
rom being the case wit pressure conditions.

6s, a are ngt all satis actor rt rs

(£l g rrs e s
CGIVG gme Wit
(ﬁan €S can

reason(‘t%il s IS stil
favour, but efgerrence asﬂnrove that wel
entrlrely satistactory for highest pressure and te perature

The oldest and cheﬁpest method of welding is to heat tE
PI pe ar]g Lanﬁe In a macE o a we ddng eat, an to ma
e ammering eit erb r n]ac '”F,
contro he tempera uré in order to o btajn a we Ing eat on
tnrt]garrhsma(n ange atetr eosﬁmgs“enc?a ; 0vrr]/rt © i argpeer Igrz S nor%
H)e and t%e “?% fa?a]rlure errth tnis methorfr reat that

% ould ne\f]er be used wrt steam above
100I pressure per square inc

he onI satr factor method of f senmg flan es to pipes
ldipg them o means of the carbon roCes
te n saree eption Iytrck aco tr uoswed
shou be form htt the f ane fro

L ol e ik i
brt y ?t o takes conslderage time, and ngs sk |
the part oft perator, but t should be omte outt

I able. to contro tgg rk’.an the emPIer ture quite th

every [nstant, provige lven t ht current, t er
typeyotmac m% an errgsh(t]materrals 0 work with,

In the early days of welding it was ver eFdffreult to preveP

esters, ca Wn In hoegl t“ for a soft weld
ends |tse hi tr atment, b sUl er eated steam
soon find utthew k ces ro re oa temp

to cau v s ort r te oIr aIt ou h r
seems to as Q frc rou-
ment frequen yuse am dmg Ianges any proc ss
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is, that so much ?goendshuroon the human element, hut |i<thrs
m10re sp Wit ng than with most engrneerrng wor
than with rivet mg

[n the past, re uI tron of the curre t, an conse uentIX 8
temRerat ( L”)on the length o é e arc maintain ﬁ
g e welder ahver de cateo er tron an onew |c e
VEry nature of t mgswsconsthnt rym wrt te ica
condition of the man, but wrt ecral r?sot g

current rem rns constant within wi eranéwes ot are,

g ation 0 |1 tem eraturedes nof no &e n

thé operator, although great skrlrs strII required In t ewe
But acceO,oHn that there is as mrt ossibility of tro (?

with rjvete %e Yn]rrng to poor wo m nshrﬁ aswrt

ones, 1t Is contepded t % owever badly riveti

one,
t t bq
oSS R RReh ﬁéppeen ey By

It cerﬁarnlgl could ha[p en, b exce twrth fire weldrn |t |s
not at al rir babetha twon ap so far as |
never as gloene with a car on arc welded f lange.
gﬁocess of w ltnh] nsr ered it is. easy {0 see WX t |s
o he s0. ewe IS one lece Xpreee ad
welder goes round th ? an e addin eI metal In ayBrs
ar ess ess e maY mae weld mg ceﬁ l<t
B H hat a fé)rggel B man coul |§wor
a Il e flange wou e to come 0 élet pass
r U |c test ammermg er pressufe an lose In-
Wctr oth un? ressure after the plan svrere taken
. [t is not cttoseea adweLatrt ange has
been faced, and If there |s oubt the judicious use™of an
OXﬁgen torch will open u eec
aving. f stened the e to the prl&e the next |mdportant
estr N |s ow t met ods dre em-
g to a com t |s be ore consl egng them some
ess ntials o ag orfnt w atever he met oHte

be. enumer ted an es must e heavy to redyce to a
minimym t ep robagrlr rrn t e Joint must e made
n ar%rsed face Inside t e e5r an ground face |s ver
esrra 8 nou h not essentra here |s no myster dt
the ma rng lgh re?sure oints. By care, experie ce an

It1eueo ateria ortsmaextesaptemetosas
ave or many years are giving satisfactor servrce
an ordinary corrugated metal ring

rs to say, Wit
an(?awash of thin chen
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Many such Aornts subjected., to th? working ¢ ndrtrons of
Iar epower stations have heen in use orvears an ave never
touched slncet 63/ vY]ere made, but it must be added that
|nt 8r|g|nal out of eg grn expan{sron stresses must be
F imum an verycare taken to prevent water
co ectrn% int egrgfe Pans on stresses, agd vvat rare the
two great enemie prpejo nts, and water is by far t eworse
The effect of water n joints, subjected aIter ately to high
tem ature steam a ater,. is {0 set up. a c emical a?t N
wrt aste used or ejornts angd so to produce a slight
the water. |s acl ula wat e[] seems to set u
acton whrlch uick]y destroys t |nts ES
nfo eg str ma ea Pase wh | erL no
fecte ahtron o water and at the same time be satis-
actory m a other respects.
t\éo oodjorntca ?e made with the wron%t eofbolt\ olts
made rom steel o rom 38 to 35 tons tensi stren t ave
Erven mogt satisfaction, and have heen adopte ? 1ra In

oltf tro high 'tensile teelf have. sf[r) Llyto
rittleness atter being subjected to varratrons of temperature

Where branches ha(ve to be talken off E es this shouLd he
one by means of ed-on stools, an erience ha? shown
t at t e ox -acet erLe process is the in sultab ﬁ or this
work. Be fi ﬁnches| were welded on h (I] e carbon-

arc pr cess Bea ance the e as quite
norma rt somet |mes roke e test, and as t ere was

sr(}rr ity that ope sucn1 ran mig tpa s the test and yet
rea own in working, the too reat,” so

rrs was COﬂSI e[g

this process was rven ace 0ré ex-
ens ve ven no S a| ure in or In n
ranc we I[Il_% are Oﬂ 0 t n IE ES 0 ‘I to
he full t
e meta

ealt with er fore the ﬁerrod durin e
Perature of the carbon arc cah, be kept on \g H
S 0SS th1e root 0 the trouble, an

verv ﬁ : IS IS
S0, It s]rn erent In the Erocess he branch PIECE IS not tak
thtou IDE, bec It JS neces 0I get a&cess hO tﬁe

ry t
oint Trom t e rr}]srde with t E Bjtnr n Wi
ammer an ast 1S ca(!r orten only ne hrorr the bran%h
Morn s]t e Ins| e ebran(c ast steel”tees must
out of this class o pr wor Wrn tot reatr crease
che number of o ts a rrv&etb sto ls, owr the fact
t af they must u ua v De rrve% re no n satls-
actory,‘and, as they Can only be fixe nearteen the pipe,
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they ¢ use lot otherv¥|se unnecessar 1%|nts in the marn
It rsavr eto a\rease o(m)sas sible. With simp e
esr n an gte %nr s ou ossible to do ﬁwagl wrt
c es, an q Ipes rnt vessels which serve e\s
ectors a drs uo Ih S rarnag gornt Co
ectorvessess ou ace wrt eaxrsv rtJ [, Tor in this
g artron If 1S eafrer to arrange t e branc es an the rarnﬁg
N vessessoPace afe not SH Irect to h (1 stressesw ch
amreJI treesvglrne{thte nn vessels placed horizontalfy when water accu-

[t is still necessgr to provide n\eanstf extractrn wate
from steam, buft | re%en? little di frf tg c(? % ?ate
arrang me ts of internal t re difflcult to

and spirals

It ressure and_they are quite unnecessarg/ a
srm edrver |on of th ﬁ fow of the f
results When the jnlet Is at the to P epar tort

%team grm qurte satiStac-
sho rrred down. Interpal
let br%n%h when e pass erssrarqh throu h tlhe in et
e s crrre throu and ownt discharge
owt e outet ranch.

There certainly. should be no joint.in the water space of a
separator, and |ty|s Best to have ho joint in the vesselpat al?

Rrveted vesseLs are ve Vy seldo sathsfactor owing to the
ver large number of rr es an Severe, stresses
h pon the vessels b ex ansron In thecon ectrnF] B
arratrons of tEm rat e to whrch -

Jecte an they are ern% IS vesseswe trou
out, which are’working at th r e ressures an tem era
ture? with entire satis actron e vessels have. n |n

St? B ears atpressures upto er sq uare inch,
Vy] en rt c me necessar ﬁHly much gh Rres%ures to
this c(ass vesse] It was %u ?m ex e t that the
a{] ufacture, alt Litq undamenta the same
n(tiofd led to suit th erdcon ition. resuA
tes modi catrorhs It ma¥ e said that vessels Fact re
or ni re sures have ir ar greater mar rn 0 eIt tan
those or ery mae or lower re sure hese ve SF ?
trat tth gne metho (Yvel rnq IS surta e for all
con rtons ort seam |sw ed by the water gaspro
cess t e end esb car ﬁ C procéss, ‘and
ran e]s xyace e Astewasotevessls re
t ar %ugh f?ra an o r(H)

ranches are carre ug ewall, and are eIde oth on
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he inside andI outside. Rlnﬂs are shrunk on the welded hodies
these vessels as an additional precaution.

| may sum up by saying that no drastjc altejations are neces-
sarg ¥h [in pmayetla/lsgor in t nhe h 8 t manuta%cture 0
meet modern conditions |nép£1 ?reat care an exPerl
enc are necessary. In all d P] rt ehés of the worh especlally

esqn. An eminent eng eer sal atevt at there were o
Htandypaces ina owe staton whete troyble co |d be ?tet that
e (1d not mdtedt tfo ave pﬁ]ew h” act
Wis ed {0, an b or%eta ut |t e3|ra eposmog
can be realised, hut not if gPewor |sdpqotten or treate
gtsaﬁa/nery subordinate consideration in the design of the power

The Chairman .| am sure we have listened W|th verp{ greg
interest to Mr. Ait nsremarks a& ealt with thes
Ject ver W/ and. has given %oo eal of detall. 1 was
0|n as hat |stesdzeo the orr atton?] ut on e(em%
e e cg ent series of slides s ownF h ({\ or, | thin
obtained an idea of thi arently the esqn is o the sus-
ar circular corr

enaion tyﬁ]e égr 5 1t ik e'Lthp clicuer or SIZ [honcuiar Cortly

ation 0 { Enace
|ve s somel e&a gltch oft ecentres et eth e Corru-
ations 1t woul B rP us to realise more clearly the size and
ormation of t ds.

The Author ; As an average %IS about 2| in., but this dimen-
5|on varles with the dlameter 0T the pipe.
eChalrm n.: The meth ogs of onstruc lon have evidentl
heen . verK car% uIIy con3|dece IS F due to defectiv
welding have been mlmmﬁ very ossible means have also
been taken to secure the flanges.

With regard to tr Authors comments OH éhe use of the

various, types of weldin rsona more expefi-
Bfe wHH/the metai C eecr E hlc\{ ﬁave ound ver EUII-
e or ordinary heavy wor

nythin rJin.
thi Lfte endorse the authors concflusmn t%at the oxv
BTt ene ames, owmé; to Its lower temp eratur |s more suit-
able. It 15 possible to' use the electrlc rc w th | ner sec-
tigns, but It IS necessary to use smaller eectro es an to take
other precautions, _
The whole subject reviewed b% tf]e author 1 i R]emal
mtete%t to marme engineers the recent evelopments

vie
1w NI pressure stea propupsmn on the Clyde.
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thrCa te? fo Brtrct)Wn W CourV\r/tgt“caev esd(r)neh%?kttge #thorlgg
%e ?a)ced trR % gosa(i now beHore us of mtroducmgltn
steam pressures and uperheat mature.

Power stations and shms have little in c? hut it be-
hoves us to take %he maximum advantage of that little and to
avall ourselves of the fxpertence 0 tamed In power station
work, which 1s applicab

The author has e( |dentIy on3|derable expenfence of his fub
Jecdt and. | would etog efore him some of our difficulties
and Invite his co-operation in their so ut|on

In the first place; | ventur hhe 0 nlon th Ewe can qmtg
well fut out the poss| II”K of the smaller an o er powere
vessels ever ado tlng steam pressures. Su e rheat.
Owners of medi |zedI vessefs to whom |rst cost IS pot a
Brtmary consl erattt%nw he m luenced by the un oubte suc-
ess and economy of the Diesel engine,

il S R Bl e APt e

ower n esalea Ing_consideration 1s |m|tat|on

?urn xt damental difference to power station wor
eX|b| |tyo platform.

These considerations provide real problems.

Take the (ﬂuestton of expansion. The author very rlgehthy
ules uts nge ansion Joints, but how are we to %Ia
arge bends he” sulbistitutes ?” Even in roomy cargo aé
moterate powers |t% s frequ ntI foun neﬁessaﬁy to use sliding
0|nts n accodntd spﬁc on s0 that there seems very
tIe chance .of usin the sizes Iindicated on vessels
where space i constr cted.

| I ff I
squtElsoen og\{]st Ijt%lrretsseevﬁgre drr]%medonanl%egar doff?cu?r @ partia

W hat does the author think?

Reduct on of Valves.—It does n t seem likel that this will
Be OSSI‘L heaqumen f)a]II ther wa st

alve
ed to epa rto hut”off and tsor Ht
\f e Ve sePto stlﬂfvroceeg |tehtn h ?ressures ang
temperature Eg safety arrangements will ?reater Im-
portance an itional means~of Isolation may be equisite.

* Contributed by correspondence.
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Anchoring is anotB [ drffrculty 0 mg to the vibration
Fsometrmes consigera 2 Inherent in .a PS anchorage 15 of
Irst importance | jOIIIt are to remain tigh

I ShOLHd like to qre from the author on the subm[
of branch pieces an Sb Aectrons to castings. | fear we
have to retain our cast brariches

DR AR W1 b

The aut or does not apﬁea to fayour m chine hammerweld
Ing on of Lan ges. Havi Lound It 3at|s actor ressure

UP er square I?I |'would like to hgarm re etarI
his reasons for objection.

T|1 fJect of the personal element is well Iirott ght orirt hut

ectme r ern ma resyt In 3 ectrve

drn Wou Ino byrst.” . nde I| Yvr
ssure a eat lea %e i ver)y Tcult

or the r}o t'be see uld like the

aut ort tell us metgrng of the esr N o valve spindles,

mg 0Xes an %Ian oulq enecessar at sa

>00 essure 10 egreeso suP(er heat, to Have ele

Ian sw it be'necessary that

tfa ng; also, wou
ameers 0 E P lglreater tpag in ordinary practice
and t at the sprn Ighly polishe

I thank the aIJIthorror hrs aper and hope that it and its dis-

on ma % orm o decrde lews on the question
the deern of high pressure steam pipe systems.

o Contribution from Cap T. Brown, M.C.—
The il tuIty of rebstrtrctedfs ace ontboariJ IHJ hrs the very

fis ot Wseyfu h@é’%&eheex Kon Ih T it’e”ry pevg 2
radius t an or Ing his muc sma er radius
i are exi et an o nar As reqards flexi-
Ir)nr nYr ] Hat otrrrn tteg a%/emneen trie y in tId \nstance
ereovIe bratio ?s %h% rghre cauge ? tro wrt?rw e?l utsﬁ
e oInt Is quite or Jow pressures, is un

St
sur[(ahvl ¥gr hrgh ressﬂres the exl enEres ot manutacture
make t emdso Itrff as 10 befo Irltte v}a ' I

s regards elimination of valves this pringipally applies to
I ?ﬁ where va\nIves ave been intr d% Mor)thepBurpose
0 sectronalrsrng which often do more harm than good.
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Anchoring is a very difficult subject, and my continual aim
is 10, dlo as QA\e anch)rlrrrng as possrtﬁe but eve¥y case requires
special consideration.

As regards cast fee |eces hese have ne rI ent rely drs-
arﬁ)[p% rom land rﬁ[)ctrc e obgectron n that” they
[0 uceageat numoer o unneces ar omts ranches
can be welded ou gt any pasition of the pipe, a vant ecan
ta en of this to reduce the jointing to a nrmu are
case where the castings Were done away with ang . we e
branches introduced, t e oran were requ e to one-thir

as gomts are, gl s the Weak point of pipe mstaﬁatron this
wa a great advantage.

| g furt er tha saym that | do not favour machipe I%a -
mered welded on flanges, 1 am entirel oPJJose {0 | or
pressure. work, T e] a(n er I? ntryr et the thin me
of the Ipr eaHd the thick metal of the oawe mg tem-
geratn}f [ eaﬁ}“tne samet|me o1l the one sr ave an er

Il 1n pipe, on the ot not eatrngn
thrc ange t awe ,r?tem erature ang een 50 Many
nstanc erete a

hds actu 1y come of e with
e too str vrsr |n it an ere t ere a een no
ave co sid ere the s rlous
nsjl?ir Pcu?trtrt)o rv?ra\}vhethe e aree rnggesat admr())rrno J
}ort IS reason I never use t |symethod of we grng except for
very low pressure work.

As re rds efectve wel m resulrn |n this Is
not 0 u esst dis so as to al eec IVe {0
even dr;n er |cra exa matron e d ? electric
iffers  from  that .of fire vve | hammer

we in that the welding is donebrt It an assu
welder does make s e mistake thr 'wou res tr
ea ae an |t 'ﬁ Inconcelva e hat any welder ¢ deglssgl

careléssly that t e would actually come o
matter o¥ fact no suc’r gpenence has yet been heard oafn

DISCUSSION.

R

ngtrce Lfn nyartrc(i mrn a IECE ?C'cl [Pga er IF%S WEEE ﬁscrqgren
t e trials Oié 3 ng ?Or eV the stean['i
PIPES are Soha drawn steel tunes tESTEd tOt ree times the norma
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working pressure, and that the flan e are screwed on to the
ends ﬂ? e p| €s |t a van %“tgeg thread, The eng of tlh
pipe thread at he lange s welde Iectrtcaly
thh regard to the Lomts they seem tq be sim ?/ metal to
metal face gomts ndersta that 58{ rthts % angement
|59|V|ng every attsfactltgn an ? |1 fcu ties have art en.
s the aH hor could give us fuller information regarding
these Btpes and flanges.
Hamilton Martin ; AS Mr. Farenden_has remarked,
3 author entlons tnat one, oL the main que UO?F to be ¢
ere Jt se of flanges Is owtoattacht anetofjt
il e B ot e el el
t# ?stand that |ng heht h pressure I staﬁatlon gnthe C? de,

the f ain ste |e re rewe with a vanishi
tnreag %E altter ein Weme %ttjt angedfo sea?mg AF%
several liberal-sized expansion bends are provided.

The 3utho[mﬁt1m|ts that here re still ma snheetPOds of weld-

he o[flntaeﬁevsvt to rgeent?grtt% n%gth Smo%h has com % ? Ié Enma?/
nated suc uncertatn IgS, an as at%ne ahf](?/ § rrtvet
Int

? screw or We |n ng eer|
[%rector o e Fus In Ro al Do uce

thirt ears o for all Ris n va’1 ercant e wor(§< ma|
steit Hes our to tep Inches |ameéer esigned. in On(i
Sif ] the|r nges. ese wer rom m|I

The f

o il htt#t,g i
en§s were forged OUﬁ rom t are surlng maximum stren

th
homogen ity all th rou

(Tt i i
h (?p\?]/ Fe the tre é Ig)h

othertvth%ru Ohe ave heen sP antpard CP t?n%:r?tus on alﬁeglvg?lg

?r\(/)ejrbltehere since, and have proveg completey immune from

By allowing a suitaple margin for turning from the rough,
the |na|f|h ﬂgglpe W uP Egen out otE tha?t d?ameter of ?he
materia h one nows to e the soundest.

015 B0 RS U T
torythe Dutgh Rfavy Ey othe% ?ers Y &
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The buildin of a fillet as a flange by welding, on the
other hand |s % Feﬂ)orous QEer?ttson stémg %]tl dep egndent on

huma een]e(pt and IS often very more expensive
|n t e end. Solid flanged pipes have many attractive pomts
lhe chief of which are that—

1. There is no joint between flange and pipe to cause leakage.
2. Fl nges are of much smaller dtametehgﬁs no shoulder is

required, and consequently are appreciably lighter.

Bolts cap be placed much nearer centre of pipe. . Spigot
can emae%tf; rp nearerH 1?% red uceln pﬁngmgptg
mtntmum and fessening chanceso eaky joints.

The can be radu IIy ickened u towarqstheflah?es
thus stre ;Jp entng acmg extra metal where |
most required

Saving of weight in lay-out, as each pipe is desjgned to
?uﬁ Its [??ttcular foad ens r?ng a maxpmﬂrﬁ of satgy and
reedom Trom troub

6. General neatness of design; greatest strength with least
material.

7. These pipes can be bent just like solid-drawn ones.

It 1S necessar however, to ee that the outside as Weu.aﬁ
the mneB surface 15 smooth an T< rom tool marks, whic
mtghtot erwise be the cause of cracks developing.

Ex ansion bends can be made su cessfullg Jrom these
%Il %xgenswe nasty and un?atts ﬁct i mg joings
lable to blow-outs or ¢ IaBsmg 0T pac rigf espef Iy with
Igh superheat—and consequent danger to lite and limb

AJthou h the aut or conten s these ca not he ado ted in
marin tfacttce such bends, oft if H ave %t are
ess Co oused on all sizes

nevert stantly being succes
o? vesseﬁs WhICH IS we¥| worth noting.

na fe ls, anq has, at all times, the greatest security
possm In t e pipeline.

10. What is most important: satisfactory service for least
expenditure and upkeep.

atlnf noutnatwva sforaIAext S gl é’nrgti ra\\;voourk ther con (Se%ecr_
\‘or sﬂlch work, thts h’tetﬁod olt congstructton wou[d seem to e the
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one to ain \deradoptron especiall Jorhrghsgeed naval work,

s0.as t0 enable the designer to proviae tne li '[6?'[ stron?est
%ﬁgﬁ%[leaﬂd neatest arrangement ensuring perrect reedom from

[t would be inter strn |Jthe uthor could |ve us his valued
o Inion on this metho ont e simplerm nufacturrng pro-
Islses It undoubtedrf 0 fersI ;
is paperis certainly awelcome and opportune one at present,

for whprcﬁ | would liké to adr? my appregrgtron P

Mr. Evans (Visitor): In all \he photo raphs shown on the
fcre n, It app?arﬁd hat the WF Was m de” from both srdes
N tTre case 0 rt) (f mentroged b% e author,
would he tell us whether he weld was made from the outside

onIy, or from hoth srdes
After hearrn Mr. Aiton’s

CUM ‘Vrsrtonz
R]aéaderread one first as 0 comnient upon the au horsextreme
esty in his remar .
As Mr. Aiton was n ta are 0 resence this evening, m
subsequent remarks sﬂoum e accepre ?Wy sp ontangeou

The welded pipe installation he mentrons as |nstaIIe
the wor\ﬁ eher% %Be was In resp onsrR oYV The wor |n

ressure F er sriuare Inc uet t]e fact t a
IS plrjp me ne§ p with ﬁome ex errmenta Pant It %s
often been sube%te to steam avrn a.temperatu e a roao

n ese verx severe conditions oo Lhrre on a
|n re with one exce on the whole o oInts.
rom eH to end thpr waf quite sincere in |s
ar e t

swhen said thatt eon ficulty'In connecti nwth
suc installations wavart terné urance ¢ mrﬁ)gnres an h
Present Instance the fthl responsi

the results obtalned have Ml(y jus¥|f|e8
their confidence

Turnrng to the sub 3t of corrugatedg pes, here a srmrIaJ
expenenc was obtaire monﬁt other processes Wwe ha

several steam hammers in o eratlo for mg axles. T ﬁo#era
tror] IS very drastic, for there are two grogves In t e
fools, one fo rou Ing anét the oth for frnrs]

nhpact therefore, |s not de cen%rfa etot cessrve
vipration setu e hrad endless, di eepin 5 na
gornts tigh 0st 0 t(he repair [sJ ere men who

ea-goin ex erjence an thus.could cla

Im consrdera Ie expﬁ
ence In aking of steam joints, yet the fact remains that

Hm In ugstron and h o0 i
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We éneﬁ every known system ﬁand /ou know how many different
kinds there are). Aft rexpe |en nﬁ S0 many fal ures, we ap-
Eroace Messrs. Aiton and W|t equ%st or one ofthe|r
orru ated ends ich groved from the beginnin an im-
!) e success. ter some two years' oper t|on me
een gurchase ?ssrs Aiton an P
Eemt rry out se%rc |n analysis, t]he res WhIC g?
een shown  upon the screen tonlgt an ave proved
wonderful interest to many power station and marine engmeers
\‘Vlth many exp eriences of maccedslble steamr{omts partlcu
larly In one's o n sea- qomg erio havi gwﬁeen éhg
course ofonesmvgstl r(} any Ilnesatl ns-where wel
‘eam mains have used, thrqughout,. leads up to this con-
clusion, that it 1s possible to do wit outjomts In steam mains.

The result of sucn1 (POHCE( an be seen in o eration now in
thlscountr and |nte onsiderable nu ero uﬁogean pow%r
stations anﬂ %strta plants. Therefore, %w f muc
hnterest {0 eart e author’s conl) ents as {0 the reason why we

Ve S0 magyo these ob{ectlona ?tea{n joints which are non

efficient an Le certam 0 cause difficult soon%r or Iata

minatin ether can, “get efficient '
throug?)ou?the whoil ?egn th ﬂfyﬁte mamgand maﬁe bett 9% g
VISAOH or the supporting oft e mains and also the anchoring
and expansion.
Another Fomt IS that | have never yet seen an effor(s made

steam. piping mandy actur s or ass0 attons t tlan argjse
the condltf {%r mains. resu ted, in peoépe comin
alon a h ar

I B L b e ot
T e n o fypes {5 Bogse from. o nave COnNSICerably ov

It shgétld be possible for us as en?meers {0, s up deflnlte

standards even to the co S|derat|on 0 therP f(5| ||t rou -

Ing, mains in ran%ssa rom 2In. to 4i eP ﬁ

of fIan e W|th b ((]jua Ien th aHd dlameert rou? out
stan |saton t

this ra e.necessity for ca
stocks o boIts (t sizes o an es # ojnting ymat rlaf gt a?l
escn tio SWI| e overcome a 3ease va uahle stor?
ﬁP mo ation. in manX rlge wor s and power sta%ons t

e Interesting to hear Mr. Aiton’s remarks upon this point.

Another matter to which there appears to have. heen give
ittle attentian, 1S In connection wﬂ%pthe holts whic areguse(q
or steam joints.
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In man |nstan es the e are hought in the cheapest mirket
and thus ecome t ewea est link I thecatn Can | as
Aiton what he can suggest as.a sjandard, also what can be
a rommate sa rea onable like or a ?tnt aIso If he con-

ers it ea5| to su stltute new Qolts tera] re etermtne

e, changing t ese S|ngl¥ without disturbing the joint?

Mr Jow akd 138c he author remarks.in the B Per that

for man rposes, slid| g ex ansmn rJomts 01( | joints
ave heen are use and ave satts actor |t
ower[tJressuesa urated steam, butW||t SHP rheated stea f
are no satls acto(g an havepractlca sa ﬁared rom lan
>rac ICe. TS not saLe any re they are unsatl?-

iog rsona [ think that sl mn ex ansmngomés will
st retained orm ractice_for ressure tem-

tﬁta.t“tannatntnetﬂrtf an. Toe Adnialy sl e

reqards ctton loss in team assing round a corrugated
bené gah t” ?]e autﬁorsiutholrtt for hhsgest

mate, 1.e., doub that opovélgmgen onPy search wor
ttat e At sl
fo lI) fttﬁ ormgtlonfﬁtshe

ave been very little In
Refetrln to th% plne ling 260ft in tI}g Power Enﬁl -
£%tn welded steam mains,
ength; one ,14mn. main

ptembe {e IS an arttc?
8in. ma&n of the same

|ch descn 8S main ? muc Preater
or Instance 1s.1,100ft. (_1 P
nﬁ;th IS mentioned, W|th all we de omts and no coug Ings.
think these are In onnect on with eatlngmp ant operat %
ah f Pressur? H 0 not thtnk It 1S mentioned wher
the nstallation is fitte

A Visitor ; At Cﬁ)mmtnejs A vod.of maki
rd . With regard to the American method. o in

0|ntv¥1a Folltn over the ends ofntt eand ?tttn ﬁoos%

n ges, tgat 1SN0 aneW| ea, as it haseg0 ) ef for 50 etlme

ast n' this countr an is_known_as 's flange, Wa
Pntroe]uce % barton firm.  The method hasgeen applie

to copper p afrom 1Jin to 16in. diameter,
A%re ar§ the r|vet|ng of all fIan%es | think succe}ssfuljoti
e necessary preca

gb o% he, f |an e 15 not F(L ﬂ“PnS ar[Petame/rg t ?es we

can
the
el e o e o S
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bevel of 75° for aulkmg on tlie outside. . Rivets shoulg be p%

or snap head 8 ISE Y %u Incur the risks mentione g

%Va;fer the shou e s|ig Aly countersunk on the outsi e an
| countérsunk on the Inside

I WOH|d like to ask hhe author for a little more information
about the oxygen torc

With reference to hhe welding of the re elve[(s shown in Ahg
BT AL, ool s 0
rather surprisin tﬁatt ere s ould he thpls Iac&i Tﬂconfldence in
the welded joint.

A Vlsltor gne oint not touched 011 by the author is the
EOSSIbIlIt of |s‘ t| n nccurrlﬁg ﬁ ms t? me that the
arrugation SE in ﬂhlnglte { now o several case
Wheret e old polts hav f0 eta en out and newonesfléte
In order to ?Ilmlnatf stortion.. | helieve this (“fflcut 08s
Pncgtgﬁlgngﬁsrequentyt an one |mag|nes especially in tdrbine

As regard: waer lod n]g in these corru?ated Plpes | think
Lt IS im Rsm tan Fne Hantlt P # could, do s%
ecauset ere, cou not Poss e any flow of water thr?%
the plge It is Impossible everi to blotv the water out of t
corrugations.

Mr. F. Bec ett, . | would Alke to guestion the au&hrors
[eco nLen EIO \at joints should be made Qnaralse ace
Inside o Does he mean a Spl got joint?

Mr.J. H. 6 - | should |i Lke to ex rnressf mal a premanon
of SF han exc B per at the oRenl our sessjon.
would be Int restln to know the author’s Aew regar ng
sent- e}/ten enc% v% ﬁro duction, and whats th %c ief
ggrve%m ge to be obtained by the introduction of super-high pres-
The author staJes th?t e tensn/e tests have shonn that corru-
?atlop 08S nf)dﬁ versely arfect the metal. ~ 1t would be Interes;-
ag he aliso %IVGS e| ea as to how thescﬁ corrugated bends

ow they compare, as regar scosts Wlt tan
ar ex a(n%l y rﬂiﬁ i
corrugated bends

%nds Cou alsp.say whether any of these
ave been emFone in arlnepractle
The author ouId erh Sa

S0 give us the Ilieneflt of his ex-

enenceI regar |ng the ewges ' the tens roPerlnes P
hera e.10 Sup er hi ten% perature. argely
with the question o dralnage If'you are usmg steam at Mg
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de ree ofsu erheat, can he say what is the reahson fo]r the %reat
ortance %h it seerps necess {0 atta eque troo
dr Inage o Ines? L11 have a eqree 0
pr]r Ceer eat you wou not expect uc condensa ron f0 take
Mr. G. 11 Piows ; Ilwas Ieasgto hear the Chaarman raise
the question of metallic ar Hg scomgare with the
%arbo arc roces?] as | wondere ther the auth rrnten ed
IS r? erence to t F carbon arc pro? s to incju e e meta Ira
arc, for It rsa daily practice to weld ste m ti langes, an
stegl castings for or rn ssure 0 bs and 700
u erheat, ucces rocess of one
Tgoe steam rnsta re a an es were we e rat srtH
Farwgaersandalprpes Itted since have been supplied wit
I was also pIeased to note the des#rn of the cyIrnder st\own
?ntescreﬁ rdt r% the she was ange over th rft ae
]J fé ut ven¥ elder, nomate}r owco 3
IS0 w% ﬁ to rovrde echanical strength as well as weIde
strengt werever possible
Ward, B.Sc.. When hea ng weIded fI doe
r%y drstortron oceur, necessitating e refacin oft
colurse th art IS an operation w cannot er orme
ength o g ccordrnﬂ a er w was rea
for an Americ F society recen rac rcet ere IS to weId
F short le gtho pipe, and thené ut wed that on to longer
en’\%ths as equrred 50 as to avoid distortion.
. Clark: f 0se most of us are awarg of modern
gractrce as re arqs ste ressures, .and many of us are also

ware of the results of modern. practice. . The author has eon-
r]te my rm ressron t at rt very difficult to Igreta perfect

ree teornonthtt e 1S no such
thrng but that som wel\gs are bettgr t!tan otﬁers
Th&re are other. &ornts to consrder hesides fIanqes when deal-

witl - su er r ress re reqard Ing arrange-

nts w p owe ent of Ia%tuée?phqs res e%t
at the rhtea# p rn% arr%n emen ny

oun America the flanges have nrrvete ed#o enci

ut in th a cas the es ar Race rng |trobn Bnce or al

[ am sure that t ese ges do not give tr lowing out.

Jre sgeaker remarked about the ﬁrrctron Ioss In corrugated
benas, and | also had noted the author’s interesting statement
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that it wa? double the loss in Jarn bends. | would like to know
how that figure was ascertain
I wouéd aAso be glad to know what, in the atithorsoprnron
s]consh ered good ractrce as re%ards the ve ocrt?/ of tea]m
throu aere attese w Rrets res. Does |t va%wrt t
bore 0 th% eoris stant for most bores resent
momené i

L CO
s Rl

The Author : With regard to the Chairman’s enquiry .as to
Ltthe)reorru atron% here |s o Ixed size, E hy

e Size S
esi neéJ or |t ecr WOy orrugations var th
Eh jhrc nesso p ahs of the Ip ean Wit he radhusyofte

FH( ’h tecorru atroﬁs are a out2||n H They

are ot |et corrugatio (? suspenshont urnace as

Iun erstand .1t. I un erstn that'in that aete]trﬁpo the
corrugation js brought rather shar together se are

round; and the radis at the root 1S the same as at the top.
The Chairman: Like semi-circles brought to?etheﬁ

The Author ; Yes. Usually, if the pitch is 2]in., each curve
of the corrugation is Ijin.

The Charrman referred to the metaIIrc arc, | did not refer

tat Y\/e donotuse it. It cp hutrt has one seriqus

ectron or use In connectron wit tese langes. ~ You notice

twe aeave ugbear 1s slag,

an & you Koty s[a/g rh)rovrded for ghfﬁésma?xgg ir

rom the arc Y use this mﬁth
to A ever r% use It ﬁrg pressure work
e flange.

sometrmes use It. on the face we?d of t
sa that rhef torofsafet on these fIan%r srsvelr hrrIrh
Wetaevr h rrs J avet sted a pipe with a we
back onI s an | drd not uag 50 t at one mrnN
%aoyt at e ront weld could be dispense wrtI However 3
no ke o to take an unnecessary risks. ‘have con ucte
we ding for the past entgye s, Ctlah/vastaete
Utplggsrh? have a mechanic Isa equard at the back of mer at

M. Farenden en%urred about the p(”)es and v!l?]rnts in the
ng % rje4|n Ich We
srd rto smaI we ese om weldér anPe ona |eess
han In. bore. th |so|nstance the d|sa the face a{t IS

ittle value. We should be quite prepared to fit pipes of this
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ze withoyt the welding, only screwed, We sometimes weld
he bac Lta screweg ﬂgnge b){t'[ It VY]OUld not be necessary.

Mr. Martin spoke about the pipes in the Flusht vessels
| know those of |(J( agbeenpa CIatetpWIIh F us % H
the se sh |Ps were supg [n makin 'n 3/

which M Martlg describes, you haye 3|l the wark o turntn
the bar 0 t5|df H tre annh% |t The tlange is raiseq by for -
Ing, | should av(f ctlon that the %ratn of t e me
IS°In the wron |rect|on You can éi g
gutttng In a much heavier pipe. | shoul expectt e ptpest
e more expensive.

With the advent of sup erheatgtt steam the estt nofdeah
with ex an5|on |s muc more fICUt and atn ends mt
pe successtul in the p ast(PBt would not be 50 now, hence
Introduction of corrugated bengs.

With regnard t0 tgeq estion fro%n Mr. Evans aboutweldln
gl pe fro %ut3|e eplﬁe reterred to was only a 6 |n

nd could not hv on the inside, th e0 th

veed o0 as to enable one to get down’ tot ttom o t

Refernncgn 0 Mr, Gthmers regtarks there are ft ge stan
dards, which have been determine yacommltteeg the En |
neering Stan args As%omatton durtrf]g1 a ontgoyeno Inve

g%(ttl%]s connected with pipes and flanges for pressures up to

I should not like to atte gt to rePIace the Rolts Ln a fIang

eey are no S0 easy to take out a ave een .under

su rh e ted steam for some tlrﬂ ave no. in ormatlondas
last: ould thimk as long as an ordi

nar owl %n |W cyts ut the must not pe made of
stf%)ip opinion, that develiops%nttleness an t%ey %reaE

the ends.
Mr. Ward mentions.that S|Idln sion joints have |ven
Tt e g

sattafactlon byt the t¥ a
ép lea s an S ttghte
may be put on the pip es

ene ed ut(t] unknown stre ses
thh re%ard tg the B”C ion losses in the enits mast elaborate
tests Wer? rried out by the rin ns at Char tten(Eur It
Imp 055|b | you al e d talls Ttt ey’ arrive

att resutw(gtﬂlg tot{l ‘mention at he 0SS i a corru
gatechend IS ouBIet atin a bendﬁmad t lain };p

Mr. Ward men) ioned Iong RI e lines w rkllngC at 175 1bs. | Tt]
steam was probably not supgrheated, in which Case it Is a simple
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matterto makethe ipes practically as long as ouIrke Havr
orﬁ und er 0 ep Ft)he%rr rnatorl % ?tegPoge ang kno
it ver s made of a Soft apper

n :
e rgrretete;re rIII?I Ii i e
0t

e e gRPer achcal oy Rgcnepts et anich We
Mr. Ward also asks hgw We ope aweldb eoxg/l%en fI?]
YOU lake ablot ppe and i II 4 aI“eII’éI ‘”Ited e
%St]ﬁn ; grp orcrng rrngs cyIr [rcal ve%se SIraves owg

? confid f 1( %gﬁopewo yt eprPesan
Vessels wh? haye Il h confi nd at w ose dfé hese
rings are fitted. arLage

never heard of a hod r{we
teearewat Pswe s of apout 3in. tot a
ha reat trouble I Inspiring con rdence In the insur-

ance CO panres

W ith re%ards t(I Mr. Graves’ r%marks torsion stresses will
notﬁ ? or eryou et water Pter In corrugated “13
[n the Tirst casF Psar 0 erxrbe and In thé second t
water is in smg I s, and you cannot set up the wave action

POC e
In a corrugate

Fuel .economy is the reason for high pressure. It is cer-
tarnII rnterestrrt/g t0 notice, (Itow Satl ?redpwe have been with
pressure,” but téte oil enagrne as nQw made us adort)t
Pressure stéam_and superheat, if steam Is orng to co I] e

he Diesel ?P% I am convrnced that pres uresw g0
muc rg er sti tif terrbperatures re 10 go much a ove

aye some ther materia
tjtearr;trjnrrelrst rtléjee atﬁl)ev eeI%%trg Imit rn lIs very raprd?y as the tem-
IbeIreve thatcorruglated% es are I|’I use in the Cag P(?Ionro
German huilt vess y are also Eeg hoard some
vesses In this country, but they have no 0ng experience
Vs s In thi try, but they h t I
As regards the comparative. cost of expansion, joints, the cost
Tf ? qateg P Eron oint rs fcgurse hrd%er than. that
I[ltarng S, owe er easrer to “bend and tha
means a Certain economZ 0% more tube IS req rre
t? ake It. dﬂ a that (it co rug[’tted exRFnsron
8 t esamesrze wou stpracticall Boug speak rng
ut you do not make them the same size; they”can be made



STEAM PIPES. 251

in h smaller, Som t| es the are cheaper and sometimes a
ttle more costay g s0n you must m%ethem tn
same size, you re gettln mething Very much better n t

corrugated type.

Inrep I to Mr. Beckett, | tts a SR otgomt ){ou make

0|nt oveh] the ae of a fl he tightes %art of
iem |50 eou3|ero erim. ouma ave a
ki) e etfenalych Mo ol
]omt IS | smt]e th olts, glf % pﬁ

U get no [Pakage 't
oInt, you cannot get It't roughy heqoolt(h J

Mr, Bec‘ig vt ' What about the tension on the bolts? With
a leverage li ke that It would be excesswe

rough t

The Ayutn I beI| Ve t Ingerin Sand rds Com-
mltteesﬁtu?erls about 000 rs uareg arhe ralsed
face on. t %7 t ere Qug tnot to be an

t 15 very ‘small,
fing i ihd nge. fhere may e 3 certain “amount, but not
? ﬁma et %lntweak e important point is to make
ange heavy enou

M. Wgrd asked a out |stort|or] f;ilwazs face a fIang
afterwel We mg 0es not eavea ange in a{ condi-

ion to mak adalnt wheﬂ Xou ref ace |t you find out
whether it 1s sou espemalyw you grind

| dq not elleve mericay method mentloned' if you
are going to uttwe ave a flange at al

t]re % r CIarks re arks ahgu delds not bieln
Be rfect a Ie tere are. man ad welds a none {ec
ut we a a | rgln 0 P/ example of end
riveting, suc % ment| ns, eX|stsa Barkln Po erStatlon
The paint whic Clark raised. concerning the ve oth

stea thr?u \Bhpes |s very mteresttngaNhaI could never get hat

pomts tt at W rn nw was tcausest e vélocity ?
foul read’in text per seﬁen was a Sqood
veloclt

thelolcnltéoptlaht oo | bt Earlensgﬂ?e e POCAL}/%eR

velocity, 1S the 1m ortant 0|n ,f uh%velar nge of hlg ?]
sure |n% It |sr5 opIn on tha ?ou should have a ve g
vel om bEcause I he\) [essure S it |nvov $ N0 serious 103s

ut |t Ilncreaset eomt ous that IS a Serious
0SS, ? our capital ex en |ture and ataeat a}n radiation
0SSes WI| e much more. | recommen Igh velocity



258 STEAM PIPES.

ﬁ?d ook ol fTsneaﬁe@F%”%h ?é’WSEtSEatE'%HSp‘ﬁpJ".nk?ﬁB

ar% power Instal atrons which 1. showed ou the screen was
% Most are Ipes, It s a matter 0 Yvorkrn% out
W rch aarts ou est to eedp the pressure U d‘ 0se 2 Ltarn
moun essure an save capifal e Pen |tur§ (}
osses and wor this question en ersve¥con gra y an

res ﬁg (psta lations we are re(iuen asked .to guar-
an e wha rop in ressure will be through our pipes, and

grv |t Weguaran ee a eLnrte roR pressure we never
uch ar as 10 1bs., but T think 1t mig tbe economical to go

Igher.
Ee Charrman I(!rardl y think | need make anY furth rrf
marks avearea eferred totevg Intere ng%
P erwh chJVI rto given us, an ersona” think his
ytot ISCUSS) r] as been moye int estrn s He has
arted a_great dea Hormatron or .which we, are ver
g rateful. 0se Ie who, like M tlon are |Htereste
ommecralglrntes mgtters are. not usual d|3ﬁose to give
Lreg |n nggt awag se thatravel\/”heAar?nvote ol\tlﬁanﬂ
%orde him." (C rrrgg W Y

unanimous
The utho St s alwa]ys a Pnleasure to .come and talh
practr a articular arine, engi ees as we

n common. eTIore took ractice an

rr?e “{Rrormﬂréna s, 1F i "M?Si tolds o 1l '”Lﬂ
Ipes you do not realise the rea rretyo Igns th at ar|
In"the’ designing and makr them,” it e Impossible
In one lecture 0 deal with II

Paper ox “Bearing Metals,” by Mr. Griffiths. Con-
trrbuted by Correspondence.
t. P. T Brown, MhC This paper is one of the mos
use contrr ut ns to Il e Transacti nsf % ﬂr Instrkute an
g oweJ\/I rrL iths .a ar e measure + r} s for. the work
e has done In bringing s ch a wealth of information to our
Rule nfThumb methods nthe mar%rng of bearin meals
occasrona}l obtarp and to ermrnat 39

this” possipilit
sr?ggr gt e general practice for a standard bre” P taII toﬁ
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IR, U R e
rn ormatronchntarne In this paper wi e oFSSIStaP
N visabl

any one whose duty It may be to decrge 0

acr,ye tance ofsan uR/knownyme a‘l

M, Grrffrth mentr ns some of the drsadva?tages of lead as
aconstr e rrh ope e will correct me | Iam In error—

at er from the enera trend of his a erdr t he r(”a

nrs%c 10 1S rttrnr{l IS a. e rous efect and fre-

uen tains rn chea er Varieties of metal. a¥
assum } ead renders a metal very prone to tr efect
Another defect one encounters IS thf ezrnP out 0 } e mefal
from t e siges of hearin § d the Incfusion of zinc In-
stead of lead prevent thi

The remarks about the tem erature OBHtH”negsand tge sEeIJ

te eratures are res n
?{\Ee Sslr())rrrae raerl?a Ie and srn& varVa \%n gefe rch couﬂi b% aggéteé
hdar 1SS e? a Wafrnrngeon the, sub-

I h
ect n%peased to notedt t?r aut 0)’ v9 q
advice. e saved by the Toll ing 0

hen pyrometers are not
trnnrntg P sirabl
Large amount of” expense wou
[n regard to “ tests.” Could the_author suggest a range for
BrrneI?gnumeraIs and Compression Tests. % J

v(yould also like to mnovtv hether the author would indicate
his ideal mixtures for the tollowing—
E Bearings subject to high temperatures

BearrH%s which have a'high load due to impossibility of

increasing their size.
0 (c) Bearrn%s subject to normal load, but with the liability

As an amateur met ra hrs [ a rm 18sse the.micro-
photograﬁhs and wou dlqbge gfrate ul for a |tte FnPoyrmatron

1) What means are adopted for ?olrshrng9

2) What reagents are used for etching?
the3 aé)/\érhat are the powers employed in"the micro-photos of

I P{{) r. Griffiths erIexcuse the “ Oliver Twj s[ attrtude
a] g %r |ven us a most use paper and
Warm y thank him for hrs
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Mr. Griffiths: | much appreciate tarn Brown’s, kin
Htarlis "and amsgrat opt IPeart att paper Is consrdereg

I am certal Iy not anta?Qntstrc t? the use QfJeag as a cg
s tuent m%ta of an a?tr riction % g/ ? H conf er
th a emore ten used w Iow 0a sare Invo ved

t tcertarn Increase the tend e C itting,

ectr orurte neg g rg?ood ualit CflnS ar

Ime ten sto str earing meta hut perha
p%rr teés reason, It nas an advers ef ect on the antifriction pro-

For suitable ramges of Brinell hardness frﬁure iind Comepres

IfO tests, | would'reter Captain Brorfv F e fables at the end
stand apgpaerovghlch give tyrg)rcal results for certain more or [ess

The recommend?tron 0 rdea Ixtures is one of spme
ffrcult as other act rs ave to eta epr Into ac %unt esrdes

OSE l' ferred to. 0 S cont er CEB
110 per cent. Antrmon ﬁ er cent er ma e
USG re IEFWJ eratures ar e tO e somewh IY% t]
ormal or the mg con IthﬂS VEry SEVEre, ative
or extreme conditl dg temﬁerature rloa |ng YOHZES lEe st

necessarrrp eempPo%71 rVhe Foﬂggma'ﬁ'”gegbo !

coen(%ccurrn ! grc ntimon 3'5 per cent. Copper
he utrIrsed t?tgalternatrve a%arhlbern Bronze PP

The L%SU&H rocedure was followed mLH)ohshrna the aIon speci-
mens the aFhotoparcro raphs, rubbing. down on rx
a ers 0 easing finene reat care IS necessary wit

_softer a S to ure t t res ure on t e s crmen
urrnsg eveysa Ts as ht as e, as a
e cratcrn onc orme Io er cate e “Tow ”
e metal surface over scratc

%ressron 0% furtace pver scl ecqwrrs rlzrme%tso?? Ja false Im-

ery uniform emery papers usionment.
eysurr}ace il Xrg n or? |3/s meérn?)%sa elpiul,

"
poﬁ Ing, rs est carrre out ai

ont mar ePe BSILu?eﬁtnedr%c grrt etis metaego(hshes now

0rJ¢ aclgq was UfS for etchin
e W |te metals an Erric cnloriae So U'[IT ort e bronzes.

fhgs to an error, the m nitication 0 0to- mrcr
r% Was omrtted rom t e advance proo COp It was 1
eters In every case.



Notes.

The following. interesting summary of America’s view 0
aansu%né (ﬂ]Enarne progres% IS from yGas an Oﬁ Power” I

Side hy side with the achievements of British and otner
5uro ea mtgrnal combustron engrneers %reat [prdpgsress
so enma urrn hey ar1b|¥ United “States 1
erent en?rneer r nches. e American Socretyfr
ec anica %neers s done we\JI tQ rnvrta a.series of wor
retrospects from Its d professional _divisions, and the

resultant reriorts arerp Frsn In the December’ issue of
“Mecnanical Engineering.

fsaecral mterestE)our reagers is are oré% “Progress |r|
Oil and Gas Power ngrneerrng rep re IVision
commiitee, .cons trnp eslr Edgay J. Katgs (Chairman),
L. H. Morrrson éar}/ mer A S erry obert Rennie,

e rﬂe . Pogne, and John W. Morfon. ~The report is as

Ther rs no more effr lent ethod ’fro ucrn mechanrca
]

ower eurﬂ an that em % g modern ol
t e en Ine |ast- urnace gas t0
last air, does: more

riuce eectrrc ower %om ress

per-unit of gas than any other known type of machine,
The field of oil and as pOWer is ever Wrdenrnﬁ Starti eq

wrth e(ngfrnes used only for stationary m est was ge-

veo e arr e usé. A start has lately. been made In t
B rca%on 0 OWer tP rving i? matives, tractors, an
amo Jes an efore long we”shall undoubtedly see ol

engines rrvrng airplanes.

15000 H. OW Re aphed n One. Unit.—NOt many years
g fielg r% Ircatron o th oil en ine wasl? eatl e
rce W eco paratrve alcaln gtﬂ‘the nits dvail-
Po er users re urrr ousa f horsepower were
Hotdnteres}e In oll engines whose rati gwas of the order of
undreds of horsepower. This prevented th euseg oil en rnes
In central station exce t t 0se of sma(! || a lImite ‘r
maring use to compara rvey sma an rerght Vesse

However, that condi tr nIs n assing, .and. the ex-
perience ‘gained with the sma ﬁes){rp r?ght about the

*May be seen in the Lrbrary.—J A
261
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dveo ment of successfu eng-ines, of much larger sizes

ltpare now invading he(irj Pogrmerly domrnateg %y steam
power
_ Current Installations Present Novel Features.—S8 eral

mterestrn |nstaa||atron]s are under way or h&/e recently %een
completed. Among them may be mentione

1. The U.S. SQroﬁt % BoaLd has on order 1% Iarge Dre?el

engines. rangin
H (%rn steams%r $ 10 ﬂ‘kOtOr S%I S I\Prne tcthe

cohvertin
en Ines are srﬂ% a(itrng ur-stroke-cycle, four ar srn%|
nP two- strg ne IS dou ea tr four stro ec%
our are doub eactrn two- stro ec end
towards dou eactn}] g en n%s , (f o |n eactrn
engines were 9urtet ;) |nt | r the eactrn
engines comprise onet |r oft etota
3 Three Diesel engines Pf 3,750 bq . each have been
ordered for a new po ertpant ‘at Mirall ﬁ |n the. Panama
ﬁ nal Zone, as auxrtra 0t eb Gatun roe ect ant
eseenrnesareo ode twosoecc srnge
ctr avr ch Inders 29, in. In diameter ¥
stro run ﬂ m and rectconnecte SQcIe

geper itors. 0 | t These e the ar est Indi-
1dual engines i n/p the United States g

3 The_United States HeIrum Produotron Plant at Eort
Worth, Texas, Is oper%t g eyen 500-h.p, Bruce-Macbeth
naturaj-gas en Bteg upp power 0} corﬂg SI
ntura as to 3,000 Ib. per sq. |n or ext racting t

The eng ne& consume ab ut one eighth. 0 ga]s rocessed.
the remainger um d|nto the “mains. Th Eressure
steam requhrred Is. turnished by exhaust-gas economizers con-

nected to the engines.

The Port ofPorIandsSO ipe-line dredge Clackamas,
h4ic h is one of the [lar est anopnﬁ)%t eP?crden gt?r %eos %ver
urt has een owere rth Wo 8 M
cnto?] % eymour |ese engr es rvrng eec enera

tors, which In tgrn oPerate the eectrrf tors rrvr the
dredging pump, the cutter, and the auxiliary machrnery

Remarkabr(e Increase in, Marine plr ation.— I.Nere has
Been a remarkable merﬁase in the numbjar of motor-sh m]s berngf

ullt ‘as compared with steamshjps, ross_ton
motor-ships, under construction RS tembg f921 wa but
one-tenth"of the steamship tonnage ereas in June, 1925, it
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had tripled and was practically equal tq the steamship tonnage

rs ap a)rent t\ﬁlat Ir)ntch seﬂ eriod o?d d fon rnih
g r(rjp usrnes the economrc ad antages of the motor-ship

are el ggenera ly recognized.

Diff M D —There is at present. no s
ha'teveereonfttheasrarrr[dardr zatrson of any one tyrrJre of oil engrﬂ

or Lnarrne drrvre L t W of drives.
The moorsr 0 0-gay presents a variety of drives_de-
%ned Wit p ct o? Ped[r)rcrn werght or%pace or of In-
asrng prope Ier frcrencres These a

¢) High-speed engines with hydraulic transmissions.
Diesel-electric drive.

The last or]e IS éarnrn%

?roun in this countr¥ se on
smaIIer Y]essdes tu r
vessels f Ir ct

s, apd ferr oat owey arg

lese| drive rs strI v(r! Jr n
especial -stroke eri ine rnH uce for convertrng
steamships and sa ing the 0 Erope er equipment,

AT U AR TR ey 10, fotewortny
ocomotrve rnrve srnce¥he3 8 prfp In ersoﬁ Rand 68 [Ig ?o 0-

R Y

unusual. design hrt erto unappljed to pragtical 0C0-
ﬂrotrve IS no?v In experrmeﬁP use on the Phsladelpnra and
eading Railroad.

ln EurOéJe however, the l]emptrng improvement in overall

Direct drive.
b High-speed engines with gear transmissions.
)

e ficiency promise 'the oil-enging Jocomotive (about six to
ﬁt tere that oq the steam Iocgmotrve) nas ees the_spu ﬁto
many rterestrn dvelopmens Germa E

Drese otr es. e centl;; een budr EacB the

ere ¥a S'XW inder_(17f in. in diameter
g esel engine .wei h % tons
ne o these locomotives hﬁs e ect]rrc fra smrssro e other

ear transmussion. wel eDrese eIectrrc
ocoﬁr %rve 1S 13“?

the OkeqII’IIB?I‘%IESE)2 {)z([EI’I(P?OCO%O%JVE‘J ?t n VSS%P&

1908 from the designs o Dr Lomonossof

other interesting type of Diesel locomative is peing built
by tH I\X . wor g d/?rng the Diesel engine to rPrrvegan alr
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?om ressor, .The comﬁressadarrs heated by the exhaust g
? engine and t en deve ops Its ower In the ordindr
IX 0C0 otrY Q)/m ers, %ﬁexp cted togro uce at tp
omotrvew eesz per cent, of the power represented by the
neat value of the fuel.

The rgal grobLemdfn the application of orI en ines t(f loco-

motive |n the ‘design oft e itself, but
rather in the mechanism %r tr ns |térn 9'”% power to
T eeectrrc nsrgv e and

tro U

} e Jacomotive drivers.

or ni startrn tO[PUG and ease of CO? s GI%S rom
{00 mj.r% Werg t. That IS tne reason for the search or Im
provea rorms other types 0 transmission.

Gas Blowj jng Engines.— Téreb first Am rrcan hlast- fFrnace
as- en%rrne ?ntwas Installe e Lac awanna Stee Cogr
anIy Buffalp 1 1903 to 1905 uta gr |an|\ ado
aan are T 1 e Ice S amscuihrcg[eet ouin n%? o
110g seectrrc nits yhavrng a capacity o 27508 n\<

ocbleacin g wih o ga%nera']ngIstgrerJgtlf{/ e rr'r

e-actl t
jwu %Sag Ll;] g%'% C;Y] %e?geéoor eac rﬁaoudb %alevcrr:!
Te design Ir cylinder L f Jrom
|t|veI o erated Inle SC arqe va ves Ho \B valves

experience has shown 5. blowing engines
are ;ythe equal of steam engines in reIPa ility. g

AnA plane Qil Engine Under ,T st—An oil en %ne d?
E ned 1 or arfcra[t Use |s n W Qn trra at the Naval Ircraft
ctory, Philad elohra This 1S known as thf ttenFu
en Ine; the xper mental model peing Ftwoc inder, air ss
s o Vot e Bl
g dirs sard to run Wrt mIear ex?rausgt burnrﬂg 19 deg. pg
nt is the TechnrceHI Report for 1924 of the

British Engl ? r, an Insurance Ltd.
Ere pared Brg RXIChaerregl?r{ovgns { ndr

jl? mee |s report
tains accounﬁ nd failures o steqm en |ﬁes
engrn ers, electrical e urﬁment etc.. selected

the ca 6]'[?/ FST of the éear pithe account of some interest-
Hg eeulafity or a? estive 10 marc] acturers and users of
{ arious sorts or machinery covere ach accident 1s re-

A vaIuabIe docum
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orted in detail, with drawings, photogr hotomicro-
prgpj;s etc., and the ewgencenlg cIoser ana w dt%br?ng out

A re ot of like character to cover similar classes of acci-
dents | nls country 1s mucn to be esnrg

T.rends .in,Cycles, Processes, and Equipment. — DOUbL
Actlng Prlnmpe —Refer r]ce has Ebeen ade pefore to t
anre ing use of the dou eactjn gc% This a |esﬁ
the fourst{o e-cycle eL? e two- %tro g
|ne and is, of course a natural develo ment t0 ?x pecte
ere 30%% gowers are requne Among recené glcatlons

%ion WO-Str éLCtlng Frm IlPBeU gIS'[ er ngt\llelre?n #Eur\é\{rolgg

o
e M.AN. two-stroke- cycle and the Werkspoor two-
roke -cycle engines.

Solld ectlon—Olle ine development eends more and
more. tot |m|nat|on o he air com ressor or SUP ply n;gg; air
S

to In ect1 Not only are. more, manu ac%ure ado tlng
Ehe r|nC|P inrless or sPlld injection, but this principle 15
eing applied to larger and arger sizes.

me ?(Idﬁst Diesel- en e manufact rers of all, he Maschl
n anrik Augs ur nown s

Y eve ope alr ﬁS' jecton engnbe or s I S|ze
Sulzer Bros., ?f Wltzeran een alr-
injection Diese engrlnef % X]e [s ave adopte ealrless
Injection system for a line of engines.

As aH example\})f the appllcatlon of solid inj ctlon to lar er
sizes, tne De I.I ergne Machine or?pang now has in reg
E? uction solid- md ction engipes 0 0. using 5|x
ylinders 217in. In diameter by 30 in. stroke.

Superchargers.—These have been increasingly used for —
1 Increasing power and reducing first cost.
2) Providing reserve power for peak loads.

The gain in owen}through su(g)ercharglnq ﬁ ordinarily 10 to
er cent., on som eﬁman Insta atlons a g-ain of
Ber cent, 'has been claimed without injury to the engine.

Centnfugal ompressors %re now bﬁln W|delyu ed for su
ar mg ﬁw arger Eeen hlygﬁn
deveEJ) d b

15
30

uperc
e General EIean: C |n IS couft
Brown, Boverﬁ and Co., Fn SWQIZ ¥1d
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IndeépendentAuxrlrarres —There is a.ten erhcty n he case of
large engine t] a Independent unrtso hlast-air com-
Pre S0rs an a]soo tescaven nd Pre sars In the case. of
Wo- strokec cle engines.  The moror-s |Jo rH)shoIm cgnt nn
two 6 Burmeister and Warn four-stro ec cle
aetrnge en | es, o comPrerssors ernt%r ounted on the main
(\rlr % In ectron alr Is furnished ree alr gompressors
“am{ i at’so tS%t'aF”sgt”htS 003 DRTEd I pasing
sets, ma rngpa total DresePrnsta?Iatron of 16,800 gp

The two atroke cgcle Sun-Doxf'ord en\grnes of the ore carriers

Henry I'1 and Benson Ford ecer e therr scave %rn g air
i st e iy o S
b e, a r“rraages it ot g

Ingipa
\%r]rthalﬁ(r)s bne]tetteﬁréjé{o nfiroclaolt? nr? nsgcav%nsga %‘8 garlrn v\r/rvheelr? nttaannoaea ?icneg’

A cenHrfug | compressor connected thr ugh r]s to the
%L ?ft urnishes scaven Bg arr to_the g YV
Sty rd/ e Knuasen englne use t e Ba dwrn |es [Eec
Ec compressor, previoy t IS a General

t)mprce%? rEes or, rate cubrc eet per minute at

Ja ket- WaterS stem %Ithou hthe har ful effects of scale
in or -en me]wat ackets have | n een own te rac ce
In the pdst a een to rmr the scaet

to remove It occ srona before serious amage resu

ever, a more oHrcaI or cedure rs now bernd ol owe
cases, which co srﬁts n usrn %water In‘the Hrne ac et
thos reventrng nr scale whatever. Such
50 t\lrvat]er systems usuzi y contstrsts of a closed crrcurt s%ste

aZt\evr trcernh esgtngg i 0 i ygg&eertsrsluse Crene tﬁ ans

[0 e i wich el

reeor €bere pfants pd%%ch tr suffered repeated crac Smg ort

%rn er fea scauseg ﬁcaecompetegoverco e the trotib
adopting enclosed coolin nstems as above described.

of R 0 BETOE snty fo"TeBnoin e recenvAd mocics

partrcuVarIy aboard ship. yIn orc?er tﬁat the separation 0 nt'?rvater
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i o‘tl St e tttﬁgattdu?t eeC“CVeenu'tft;e“efhessgrtheattret“eertt
el s g L s
ﬁ F tYJ r urrf:icatronr o? tﬁtzeft;%s %ﬁennerfounaorl]% (r)esuer
pertJ sao¥goeo %%atr\nvgaof?hepg(haast vaqves an%t spray vaR/%

Air Filters— Interﬁst IS in reasrn in the use of arrérlters
for eIeanrng the intake arr of oil ang gas eng es In order to
re Uf? we rnﬁrs an qrstons an SOP] éo Increase

? the ex ustvave seats between regrindings. In
861 trial djstricts the 1ust content rsa oyt 2 4grarnsn

cubic feet o arr hsrseurv nt rn rp q

runnrn%r continuously, to 3| to 7 ust an grrtdawn nto
the cylinders each week.

|v|e surement of Erh ust-Gas Temperatures.— On a rp
In er engine it Is, eourse desrragee tE)htg each cg Inde

carrﬁl the same roportron 0
engrn rs IS esge]cr true when the en ne IS 0 eratrn%
H t se one or mor Ind ers
ea\rr overloa ed resujtin n unsatis act ry perorm nce.
A sim le means fchec ISt rbutron of load amo g
3 va rons CK rn ers | eashrre t e temperatures In t
aust out et the engine 1 a Pood mech-
anrca condrtron with td ght exhaust v es and plston rin s
also with co[rect trme uej inje ron etempe ftturer
exhaust outlet o X n er ¥ practrca rrect
roportign to he“1 ﬁ e [n a test on ong
8rne It wa he exhaust-gas temﬁ {atgre vari
eqrees F or eac er cent ¢ ange r 3 overt
ran of 25 per cent, t te)?r cent, of rate
altrs tIet te erat res, t er Serve as an exce Ient
chec een per rFranﬁe an gglrometer equipments
are now berng w yuse or this purpose

Utilization of Waste Heat—W ithin the last few years ex-
hau f)orlers f‘rave receiveq consrderame attentrony rn this
countr especially for marrnF us% hile 1t s, urse
desrra Ie to tr {0 ‘save some 0 tt] eat rejected in the eﬁ
of an ol e, the commercra dvantaage IS Irmrt
omp ratrve ?w temper ure-of t ases 0t

Iclency of the entyto recover

ermal’e ngine. Conse
ang/ large proportion” of the ¢ Rextin the exﬂaust requires a
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Iarge %nd expensive exhayst boiler, whose first cost, mainteg-
ance ¢ arges, space OCCUpI?d, v_velg}}t, £etc., may or may not be
justified from a commercial point of view.

In this. respect the ol engxlﬂe differs from the gas engine, as
tr%e eat Pt e gas-engine exnaust IS very much reater, and 1
often well worth recovery.

_Another possible application of the exhaust beat is to_empl
itin a gasrpturgblne HPIVIH? a (kloweB.Por S percf]ar mpptﬁg
en?me. his s%stem,_ whilst the subject of experintent, has
not yet been commercially adopted.

A Few Problems Awaiting Solugion.— Among the out-

standme%_meg anical probaletmrégm the'field of o{pang gas power

engineering are:—
1. Reduction in weight and cost of oil engines by—

a) Improvement in materials used.

8 Improvement in design affe_ctin simplicity and stan-
ization for the purpose of reducing manufacturing costs.

(c) Supercharging.
2. Stapdardization of accessories to permit their purchase at
lower prices.

?. 0 talnlnrg information_from the users of oil engines to
help .deg] ne? an manufacturers to |mp¥]ove theni_ An
organization of ol -e?gme usgrs, simijar to he Diesel Engine
Lﬁers Association of “Great Britain, 15 much to be desired In
this country.

4, A real survey of #he relation of the oil enging to the
tei%%nsonglt% production of power, and conclusions &S to limita-

0. ualiltjy and grades of fuel obtainable in the future for
oil-engine use.

. Pyrification of future fuels. for oil engi tudy of
oS SEI  lfor o eaves ad sy o

1. Elimination of harmful effects of critical speeds and tor-
smnalEv{Bratlons In muptll-cylln(?er engines. P

8 Prevegtion of Wmful )?eat strains in cylinder heads,
pistons, and liners of large oil engines.

fuegl' Application to large oil engines of airless injection of

da
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10. Imgrovementof combustion efficiency of Frrlessg éfction
U

oil en?m s, resulting in greater m.e.p. and lower con-
sumptron.

11, (! rovement of thermal ar] echanical effrcrﬂtcres o[
0il an gﬁrs turbines, wrt s&tecra reference to metallurgica
research for improved materi

1?I Development of oil engines and transmissions suitable
for locomotive drive.

13. Development of oil engines and transmissions suitable
for truck and'tractor drive,

14. Utilization of waste heat.

15. Life.of engine parts as related to (a) piston speed, and
(b) Tovolutions pgr mrﬁue (@) p p

In * The Foun Trad Journal,” of arch 25th, ther a
an artdce on mou castrng wrthA ustrathons Ing

a descrip ton o t est methods to adopt in the moul mg
and casting o oil an gas engine pistons.

In “ The Iron and Coal Trades Review,” Sept, 17th, the
(f)r%llrr)(\)r\(]rnogrernterestrng notes are given as to recent discoveries
| —

“ Tt?e frrstgron mine in French orocco about 4A English
|Ies rom Ti Jet Was start8 ricentr?/ %mrnﬁ %conn cted
a rall wa}/ |ne a out 30 miles | Ienl%t Wit ort o
abat. rrnﬂ] openrng ﬁeremony e first trarn o ore
was started from the mine t0 the port

“ An announc nheng was made by Mr. A. C. Marten at a
recentmeefrngo urma engine rrn Sodret that at aBout
84 Iles ro Ran ?on a rich deposit of iron ore has been
| overe ses samples sent to America, Germany
a %pan sEow t e 0re as containing no sulp ld

offered to take all the Iron that Burnia can produce.

No.comment is mada as 10 samples not havrnlg been sent to
Britain. It mﬁ at th wanh %oal nas Jed to_the non-
mclétsron ont r}]erstan ing that the work %of Iron d
B 5 on ?oa and where coal is lacking other indUstries suffer
y unemployment.

Th? follgwmg is from “ The Nautical Gazette,” New York,

of July 3r
At the t%neral meet-

S Motor_D
mgtdfa"hgnéjermoar?rEnéfdggrgoCIuB held June 12th o’ 14th in

Japan has
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Ha&nbur Dr. Fraham, the &echnlcaldlrectorofMessrg Blohm
ave a rewevy] he most important pro ]e][n& of

Rbm P in. which the va uagle atest expene ces 0

mah naval architecture were made known.

Problems of sh| building are for the most part not ntlrel
new B te I|e plef Mwe direction ?b?lngs Bg eve opv
ts w have me %lme een un er ration,
tec nical and econonfnca [i]er ection. W construction
[uns more or Iess In fixe |nest ain rob sm engineer-

IH an1q the most |mportantz1mon all c0 SthCtIOﬂ questions 1S
that of steam versus internal contbustion gngines.

rom eneral oint OfVI it must be stated that all diffi-
curnes 0?% E)%anon of t emterna‘ co nustlon engine {or

drive av een overcome. Units of about 5,00 li)ra#
orsegmiver at one screw p rnge er are runnin contlnunus or
a.much ger time; some larger units have ut mto ser-
VIC cept but thereis no reaion tn i)u t that the

F very large mo rs are abse%lute Wear an
ear of Diesel .engines been found not to be erces Ve,
rom the exPenen es of |rst sea- %Jlng mI torvesses W éch
ave been runnin ow definit

nou
ment.  The concl SIOﬂ g(Prawn that mternal com%dstlo
englpes are eVEH SUpELIOI’ tO steam egglnes Inasmuch as OT

sin rts such as cylinder liners andpistons eyventua
nee top%e replace \kllﬁewn asteamppslantt e¥>0|aneed1
replacement ooner ar later. In

(1 3|on of economica
superiori econ |dfrat|on must be aken of all jtems con-

cePned to rce ues on st?a 0st |mnort?nt
oll Isradga\évannotiaor oresegnoesve ora ee/arsOp{P)ena OR e
Ing o t% ncertalnt revallln forthe %Ven/meofasia% Qr[he
uestlono en Pee[ r*ntern hustjon e mes no on%er
resent any drfficu tle een foun hat stea
INeers very soon get ami |arW|t lese

The fd%ht for deveIoPment and éu#]enont 0ing on on
hoth s steam enq Reenn h ngin eBm
reﬁar s steam, g i vessel gives the remarkanl ? resué
ere steam at S. ressurg r}] temperature ot 750°
IS use t |t e doubt ether the com%lcanon in-
vo ve WI orasvm that is estimated at

ter |m ro ntsun n3| er t{on are au omatl sto mg

the use d[%mvense ugl utte are 0 3/|I

boll 6
EIT n ancy as yet. englneerlng strives tO use er

englnes
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fuel oil, to extend the agé)lrgatron of su ercharﬁes and to.make
gten;%re general use of ustion gases for the generation of

If(the steam drive of freighters is consrqered it must bg
stag that th% recrprocatrni F because oeare
turhines have The faults were with th

engine Rreva

eﬁn rapﬁor 8

ears and might have heen avoid g roper constructron an

aterial. Forunhts 0 ?0005000 r zﬁ)wer urbines should
e more used ast ey allow a saving of dbout 10 per cent.

Fuel consumpt on of the. different s stems of rnternal 0
bustion engine rt for rerqnters IS a tt s E \X/n]r
ouble actrng

respect to S e re urreme nd wel
\( LP Imﬁ/ tem IS much su ETPOT forh? Yt)]er un s; TJI’

h stro
erg0 r% 0 Importance for. frerg ters

rake ower engine 15 2/0 tons on aggarn
tons ?or a sin qe acPrng t rgstrotie cycle en rneyan %tons
r's sindle acing 10°spke cyce ehgine, e ot o Bul
ec nomrgﬁ“posrtroyn for car 0. boats on long voyages, where
oIl may be had at a moderate price.

entFr?ersyl r%e liners éome s']n%’ng companies _ still refrafrn
on, this fie

mo or driv rogress IS going. on aso
ﬁn rfoutre actr n Ine co% grnt
srderatron or re

Powers he two C oe an our
syo stems are r trn perrorr% o( c,es stem
avolred (n other cou trres t the twq stro % stem
rs superior In otitput ger eyl inder In welght and U IdrnH
cost.” In sgeora cases. fo assengeﬁ vessels, w ere sma
hel J ofe Ines 15 of adv ntﬁ he engines m e con
H with tooth earf(n s Wit eydrfa IC co%
le. actrngr two Stroke cyce en in P

Power(f esent under Ol trras butt ere 1S no Ifficu ty
n building ‘even decided| er units.

f)hé\t 0roy Qlllrrr]rVZf %tdobnho éhgn%cngm 5r)Jf Ialr nelolrgers of
R] %sssow % dﬁLE lority of motor drive e}rnst
e ol s L0 e S
%tea rnr]v t?re J’JHQ erﬁs B?motor sﬁrp'oo zﬂ/ econsoe({
tetmeoPorPssn%BImy tha alance may' fater pulf in favouro

Other problems touching the tion of ship’s drive are
those ot ppropeﬁersgu?oje B\ Hes andqgfsrnlrprovedsrulgdser stlr\étems
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ller quide hlades bave proved an undoubted success. Eor
Fastp%oat gwrtb lPrneelrnes rtpma %e sarrq ?rat the. ?ﬂ)crencg of
%e prope er can erm e U on surta e%urfa
out 5 per cent. As tt g)ve ent i crenc has
een e erren%ed with frer ters an er crat of a more
toh u? ain de e s In ea individual case ugon
rnter erence betw en t th uI and the screw Beller
Decre rovemehnts ave alsp een made In rr}? constr
of rud er rms, which are so buhtthat theP/ erasma
sistance only to the stream from the screw propelle

In conclusion it may be stated that one of #te questrorts
which are. under disc ssrog now m tec nr rionom

such that its solution w brmg oV r elmr\rhqn

mentrn econ mg ave com to.the point where gda[rjt

are P made smal strides and savings ‘are measured by

single percentages.

ftron

ThuegLoSIIoang is from “ The Iron and Coal Trade Review,”
%6c't'3.%n“8“éﬁ'e“'8rt Theegnvel dneeing jf te Bt
I s ) Sl Tl
armg ft e Britis Ass cratrongwas Ao obtain mnrep eneea
attentron ortheo F of scr nce an teremova of any rs
advanta?eso g Ind whic rmgaee Its Pro ress.
errr t] Er sent attitude oflt< taJe toward crene
said t at rt marked a emrte ste umag
Brogress ta en ater srt tign, In itse new %n
ttse was new, th e eligve whth somFI ason that
teY Ive notmerelg na eo sclence, Htatt eginnin
t ovement 0-0 eratron had borne fine. fru
a reaa/ rn ather lan ﬁ an An particular 1t was active in our
ov\r]n ominions. e Indian "Empire stood In a somewhat
erent cat georay [om these; there was there a tradition, sg
R { PE ication of sclence In Ifs %overnment A
Fntr ic results of Its ensus mvestrroatron ItS SUrveys, Its
grr turﬁ 0 estrﬁ and other admi rstratr\ie %e;a nts
ong een n(]os hat.was. not to_im t rr jant
scre fl work ad been wanting in the Domidions—rtar from
c% erative movements with t err vernments
Io edt In t rsc untry, andwr%ha auda epompir-
tu e. The tren of deve opménts had been similar road
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speakrpg it was sought to ta eac?mprehensrve survg/ of the
natural ~resources Hd industria |eportunrtres
r]unron to exp Iorri e means b wh(f sC en% rg?ht e est
Prlt led to their exp ortatron {0 prov g ate In-
utrens or In universit rhd other oratorres orte ur
surt of the Hece sary reséarches, to co- or Inate the wdp R
to ensur # 1SS mrna jon of knowledge aCﬂu e
nature r] earches themse ve? w%s eondrtr to a arrgne
extent th eg ng means, wholly) ge ?p ical crrcu
?tances in the res ecttrve territories’ ag lculty pftora
orestw roblems, for exgmpe werg not identical in all o
them t at ven{ act added fo the r terest and vaIue of .co-
or tnatrngteresu ofr earc work trou hout teEmgrre
While problems mig tdr er SO'%‘ ? t ornttoa
mon en Nothin % od ¢ou sona con-
’t\act etw en scrent ic \?ro e{s In diffe artso nr rre
oh % ci could rom t er reseac es |
sgrauaxtemus ﬁtewrer nowegef
etﬁmg not1 a né;t wor ers themsel\ies but Hltr
matex mong the whole body, of informed Imperra} citizenship ;
not only In the overseas terfitories, but here at home.

In “Fairplay ” of Sept. 16th the following paragraph
ADDRaIS _'P y" P wing paragrap

The Board of Trade call the attention ?f owners and masters
of oil carrying vessels to the gecEssrty of seeing that the elec-

trrc Installation is m rnt throu o t Ina. satisfactor
con ition ps an er fittin the wiring lea |n
th ereto shou e sulfa rotect every precaufl
take avolq the ris o e |nwh|c may De ause
sars rom defective |t| connectrons W er [
nece sary to Introduce a a compartment er
‘”a%% tEeé’é‘J% Ss“%n aefttletr Xk Tr”“trtﬁt:se atoytLﬁ
Euserf errpnary ome 0 ||ee se in Tlery coa mea §

i b5 tachi o cales, are- 10K poitad bt unsuable o

use |n dangerous Spaces.

The f idered carefully b t
vreeénerlsyo et St Tar R e " Sephen
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The following' letter was in “ The Times ” of September 17th,.
directing attention to “ A New Scheme for Industry™

I IR s AL

ntign to an In dtl scheme al mr? rom New Zea
v¥]ere It has o btaine e | "sanction, W |c |s re res nte
thi countr Rresent Messrs. Frank Hart arr
T | scheme seems to. some. as Interestin or| Ind
practtcae [t1s much t e
woarenot Ind to the need of fun

esi e that me{t ahne?a
enta retorms s ?
has not the weaknesses o t e or(tlna rofif-

f solvin at |s

haﬁt/n% H}ro;gcts and appears to Be capa

E work erseepef ?con?emflc Fs Wornh thetr il h|Ie to é e|r
because they are ¥. partners as well as wor

est,
g,ttn"tte aenatettt;eta Pikgdtact ab by

0.mention that the promoters’ pamphlet enttte
Stp%leanted IS procurahe from R\/Iessrs Moevah a)y Margaret-
| am, Sir, &c.,

CHARLES GORE.
6, Margaret-street, W.I, Sept. 15.

The following is from “ The Nautical Magazine ” of Sept:—

Sailin Sht Agai \ t will come as news to “ old timers ”
to, |earn. gthat gets mp al mr%t shtPs are atr; n to erea heir
white thﬁs to t e tra ds or the N Southern

H Within the nest ?lve ears &gge] nae?w ting 0
NE ﬁf es of OU{ El Hmers will ﬂ ze Wit adm&rqa?n gang
wonder at t e fall masts sy Mreat spre te
e]r minds k to th

or

canvas to the breeﬁ ki W|ﬂp L’

|mes which doubtless man éc ve read about, ofta
acrosst aters o?the

amouswnd ammer that race
mg on ur an presttgde under th e 0r| Us our
ur ebr st in the. arlt:| ét e sallm

SJe e| it w Hs |P rance, German
mo e on t e Ines of the famous tea mt%er atest

A |x 0 €| t times’ larger in proportion under
type of Construtdion

The first ship laid down in a GermaH yard Ltas been Aaunched
and another of greater tonnage is on the”stocks, and when com
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gleted will be tlie largest sailing ship that ever crossed the

The hattle for the sea is Ht not onﬂn%d to the steam an*d
}Tr]tltlecrnarecceonn]bustlon engine |p, ave heard so

The above recaIIs the memoHaI booklet |ssueld re(fentla/
%mmemorate the Centenary of the Dundee, Perth an don

|pp|ng

BO|Ier Epoosmn Acts, Report N? 2757.—This deals with
th eexp osmrh rom a cast iron ${o va ve ches@[ ou the Montrqse
when the 4th Engineer was sI| }/ scalded on the leg, but
s00n recovered f rtunate aOtP valve chest in question
Was lobe sh arlo ang teste ey n¥ rau IC pressur}e to

when new on su se\c}uent Xa matlo?s had shown
no |n icatjon, of de ects. alve was part of the steerin
gar msta [ation |twas3J |n diam., of s W|th raSﬁ sea

and and spindle, the_ castin . nge
T 1JIn tﬁlck w%ﬂwgolts%m d|a ts O|J
was. fo contro the admission of steam to the star(? r Stee

eﬂg*ne situate macompafr enhonte ower dec ovet(?
t tunnels ?]t the stern of t f ge Ipes, we gcg
gfxsst rough the starboard tunnel and le etunne ea?
ssage to the steering engine, where the sto e
was |tu ted. water Interce tor—stearﬂ separator— avm%
a wat&ar gauRe tr;ass and drain led throu team traﬁ
row ed cross connectjon Steam st va Ve omt\g
Ea%;es of [Epes Is fitted overhead: also a red % alv
recess as on the steerlng engine range In the afte tunnel
The ex osion occurred when the vess | w s alongside the
%H &lhmﬂ theioa Ing, on the eve o sal mg thanatFa
e UPIOf ginger was war rhg connei ons
aring for arun eha oene tife exhaust valye ou the tar-
oar englne r}] e mal ex haus:t valve on the cross con-
nectlon the steeémﬁ ngine ra|H had . also been
OM et en oRer]fe e qgrains on both water mterceee
the tunnel. Soon afterwards the cﬁosE copnectlon top valv
In the tungel was eased slightl ace. . The steam
separator drains were then Dy- assed dlrect without omg
through the steam- t[]a The  water ga\\t ere tesh
show the Dipes to. be"clear of water. ™ TJje valve on the star-
b?ard stgerm engine was then eased off the face ﬁ s00n
terwards, without any shock of water hammer, the chest gave
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way. Careful examrnatron subsequentlg revealed that tliere
Y]veetworn re t flaws rr}]the castrn%I %n or f‘ ly some water
ad been In the en soft g es an ash% along, thus Cﬁus
mg govv ou(t the we Part e new valve ¢

s fitted. with drain r;(fks aab Rﬂecautronary measure. J
mvestrgatron was carrre out by F. Moroney, Boar
Trade Surveyor, Liverpool.

arAtons observatrons vriere that the valve chest was
% efective. ~Fortunately, considerable care was exer-
crse %enr ulg)testeam to thegﬁes otherwise the valve
est mtr“ ave urstwrt] %errous onsequences to anyone In
the confined space In which the valve was situated.

Patent Acts—Referring to the notice as to obseryations
estions being desired “with a vrew to rmprove the con r-
tro unrfer which Patents are a#nte the llg ePe\Para-

graﬂh IS from our Annyal Repor 1SI0N
the Patents Act received.c nsrderatron at Conferie ﬁ
Genfral Committee . honsrstrn rePresentatrves 0 ﬁoftﬁr'

Hrca utions with a view1o i ﬁ]ovem nts i severa
J [%J’O 08

obvrous

[nsil
etﬁrls ot the new e Act has POW heen asseg
Ith modifjcations, but It got embod tereeo men-
ations and im rovementsame at with vre gJve, as It
? t t0 gIVe, ost ample encouragement toternventrve
aculty fo the ene it of the nation.’

Engineers are given facilities and receive eve courtes
assrsﬁthem at thg Patent Ot]frce and { P uide Pe rL t%
searc es, so that an estrons wrt e welcome, rtt
Beclrgtﬁrgys of t e Co mrtt . Patent Office, 25, Southampton
utldi

Thomas. Gray I\/Iemorral Trust Prize for an Improvement
in the Science or Practice of Navigation.—Under the terms
of the Thomas Gray Memorial Trust the Councrl of the Royal
Soclety of Arts offer a prize of £50 to an Person who may brrng
to their notice avaluable improvement in the science or practic
of navrgatron proposed or invented by himself | rn the ear 1926
or In the years 1921-5 inclusive. Preference will %ven to an
rnventron of 1926. In the event of more than ong such improve-
ment b ern% nPprove d, the Councrl reserve the rrgﬂht of dividin
Into two ore prizes at their discretion, petitors mus
forward their p roosof claim on or before December 31st, 1926,
to the Secretary G. K. M\?\Pz&es Royal Society of Arts, John
Street, Adelphi; London
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courtesy of the .Council. —The Annual Report of the
Couﬂcrpoﬂol] F«Y {Sanrtar Institute for 19% eTl?teH?stoy
f The Roya Sanrtar nst te wit ecra articl es on T
Progress of Sanitatio urrnﬁ the ast ears. It ma
obsérved that the Institute Ras been repr sénted at the S
Congress each year.

The Journal of Scientific Instruments for October.

Bg/ the courtes of the Council. The Transactrons of The
h rpo ? qrneerrng Society, Yol. XLVI., Session 19
This voume qes, amongst othernﬁr ers t e foll owrnrg
thh are% sgecmr mterest our m ers— anoe \i( g
Ips Keary, “ Methods o
ventrn Corrosr n of Con en er Tu es " eytJ Austrn wrth a

descri tro eme\i ayrn th Ctrbe? with a rtu
nt]astr so utron otes ton h n/grtu H Strengrt

rrh Spanner, M.Inst.N Heat Treat-
me t of TooI SteeI by S.'N. Brayshaw, M.I.M

Y the co?rtes of the C%uncrl—Thri Tran actrons of th
Institution o Engrneers In-Charge. Yols. 29 fSessron 1923- 43
and 30 (Session 1924-5

By the courtesy of the Education Committee.—The Journal
oft e Municipal Co (Hege o% ec noPogy, Manc ester vol. 19

the_courtesy of the Council copy of uIatrons
for ¥he Efectrtrca Equipment of Sh“ W H Edrtr , June,

ort r?gr tshe Committee on Tabulating the Results of Heat

EEX the courtesy of thle Council.—The Journal of the Institute
eta s No. 1, Vol. XXXV, 1926.

“From Slip. to Sea,” by A. C. Hardg AM.IMarE.
J. Brown anét on, Glasgow 10/6 net —W have ﬁn ormer
ogcasion, had the Pleasu e of notrcrlng the work S 0 dt e author
o “Nerc anit] lp ti k™ Cargoes,” an ?
rrr and t %se volume maintain the reputatron or
toou rbess w ﬁ h) revious, works led UF expect. The
avowe ogec this book is {o famrlrarrsealtos who have
no had actua experre cenship ¢ rinstructronwrt e met ods
T0CESSes rnv? ve the fl ch ove nrngt %e an
tec ical nomenc atHreo the var Li emners-of w rchz% i@
IS composed. In the comparatively small compass o
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B ges with gxcellent and weII chosen illustrations, the author
contrived to present as full a statement ai e could e(xpect

any ogte volume, and the.man wit aR/sma %re? now-
| S W o rs a?xrous to extend that edFe will

fin thrs xcel eH or I? pHrpose At the same time we
are s%rre at the author would he the frrsdt to agree that the
rt of shiphuilding can no more be learned from hooks aloge
rhesay the art of sur&]erYh Pa the utmost any hqo can 0

it

In 0 he to. a more Ingelll ent
unoterstahg ﬁ Ht %ﬁﬁerafpr Cl ies va} h r?
atin ? cerwill find ebook ue |nt res pect an

e total absence ofanyr}rard ex errence ewr not In reasorh
exg)ehct any _more e engineer o ficer, I]oweve

oanrcaol trarnrnq and eﬂ)err f(e reag %r[ arvest

knowle E{ﬁ 0 him the boo has orrespond ﬂey 9
\r/earl#aer c!nthelfauct nnectron % nOtvethgrlg atghosvaeaLrn oete
norHrouF rowt oF Intri dp%te mechanroal equipment n shr -
oar q IS, under t[he care o the eﬁgrneer he saﬁ
Jr rt rs ossr ¢ that In fhe near future thé engineer wil
evelop into an engineer-navigator or vice versa.

He sazvs wha many are thinki % and the time cannot be far
distant the anomalies which have gern out of condl-
tions long o solete must receive attention “already overdue
A oant th mar\y excellent features {thrs book, which
sets forth n o Lono 8'°ﬁ' %r% rman VIVi y descri er%rcau arq

n@é%}h%ntshglplr%h%nary c?rapter o%t e natuPe of tIPamaterraIs

We have drawn attention to this. matter. on more than one
occa ror] and we are the more gratified to fin hatteaut or
has eatso well with thrs rm jortant phase ot his s [Ject or
e 0 not e3|tdtetosag tit sa ase in 3% 0 wh |g
the average mind is not ta ell informed, an oonecfa
unaware at to- a\ the mefallurgist is in the very vanodp -

ms o nis art are of paramount importance

9ress an R
0 every ranc 0T engineering.

te. the foll ta, which will t I
el B, il o e i

nh 1EPage 81 “ worth " of marking off for “ work ™ of mark-
On page 124 :axis of “ tuning ™ for axis of “ turning ”
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wa92 page 131 “ 9/19ths in. ” for “ 9/ 16tBs in. " declivity of
(ﬁnﬁ)a e 133 “1/33rd in. ™ for “1/32nd in. " diameter of
Si 0

And” %n % & 8 the authors eaks ofa“ |I?ht8 reen water-
tight ead between en in s (Pd otlers Tn ordinar cargo
vesse This of ourse NE! ontrad;ctlo? of terms, a

%s elt erwat i tor it is not, an ht screen will ser e
ﬁr watertlg t ur 05€S. T e sl pe sce n non- watertleg
sheeting 1s, of coure usualyfou on pureycargo steamers.

erefe nce to cable onfage 196 SP aﬁs of Iengths between
hac 2A fathoms: IBI not Britis Practlc us zi?/
avel fathomso chain between shackles n our ship sca e
We close this brief notice with a sincere reconwmendatlon to
all who are concerned with ships, and esgema y#o engelneer
?eﬁ;]ltc%rgoll? the merchant service, to obtain a copy of this excel






