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Chairman . | have been asked to take the chair for this
second lecture, and without I(ismﬂ any time will. now call
u on Mr, Battle to give us his lectlre on “ Ventilation, Heat-

Ing and Berthing.’

Pure air is as essential for health at sea as on shore, and
the various bran hes sanitation require equally as much
In fact more stufy attention on spipboar than on lang!
0W|ng to the confined spaces and pecuhar and varying condi-

he |de%eth?t sea_air soIvef all hy ienic dIffICU|tIes the

agrpraretﬁa n:'?nugt] tiletsreq]utg as nuchcmg %ro(]o erl%lseusrd born

Inc natlon to be contente WI'[ na/ and
every conscience-quelling gossml ity, In the endeavodrs
obtain economy, tges economy, so called, apparently at any

co
Sghe bling_ f IIowm% bg prefedent ether Wlth the fact
th ﬁmen still follow the Sea cahnﬂ erpaps the, gctt a
B f attentl%r] IS not ¢ r]tln rvete n))on individua
essels IS possl Ya countable for the lack of even nattema{J
In Most cases, a |C|erﬁ sanitary, arran emegts y sapit rx
ar[]angements mean the term “jn Its “broadest ense
ther cases money has been spent in purc asi ogi mg
esnabe a Para us, but g want of care an now
the_part of the builders often results in frustrating the ends
s of

desired.
oS40 15 TRty

et om
%dern steamships, mduces me to confine myyseft
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to the subject of ventilation and heating, together with
berthing arranPements on board s rg

It |s sur s %that more attention has not been gard to
this sug1 when 1t 1s considered what an exhaustive amount
of literature as en wrjtten on ventilation ashore This
want of special know edge IS therefore mP/ excuse for referring
to the eIement%rey g crgles of ventifation and Bractrces
s ore, a nhax ting to the ever-f rﬁrle a 0
the naval arc marr eengrneer Possr ities of thelr
J)Elrcatronform rrne purposes or at least, that as ventrlatron

0 necessary ashore it Js possrble Pat those]rB ﬁ% gurr Ing
e LS el

imaql I

mr dPstee B y férted air the Ct)ther)érde ofyevenga very tFt)rrn

| must fask our mdulqence if | repeat somewhat certain

sectrons 0 prevrous ecture : “ Sanitation f ractised

In t e erca Marr e,” delivered in this hal ear.

agreethat, at east a?hore pure air is ess ntial

et e with € ualra/ [n[perature also tha

|n certarn occ ations the m tter fven ation requires s ecra
tten on and onsrq Latron d. also ventuetos

at for the safet %gublrcandherr ropert e
of officers anr}il rp}on ? |d pe su% as er L
ealthy rest, and also t at in such places where

their takrn?n
men are e Ploye on watch, *such as in the, engrne room
ﬁtc ventilation souhd receive . care é consideration,
eegawatc of four Burs Lnacose ag heate tmo?ghere
r% ventl atron cap e describe as nif, after sleeping
In a badly venti ate% srtuaft berth, requires con
?rderabe effort on t e art o the o cer In_ charge to eep
rom na a or he s, onz/ hum
entur atrds cads Were inve trfgaht an un
:isse mr rict woul ern avou{ the unfortunate
cu\R/rrt an a condemnation ? the ventilation system.
e inhale in the course of twenty-four hour 480 cu rc
eet of air rI)er minute when at rest, “and more than douple
this_amount when at ordinary work. The process o t
Burrfrcatronofthe blood is outside the sphere ofo gresent |n-
estrgatron and ofm earersaenotarea riuarnte
with Same, |t ommends . Itselt to your |ve ation,

Theform and type of air impurities, however, certainly demand
attention.
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The rmPurrtres of the air var greatIR/ with th IocaI con-
ditions. 1t is wort of assrn notet at C02 geent
In the atmospherer exc ss of Per cent, IS consr re
Impurity, and t at wh e]n resent n th e atm?sp ere In 06
P cent It In rcates t rmissiple limit of air pollution
n accordance with the best hygienic practice ; 06 per cent,
02ra therefore 1terme esandard ermissiblg rmpurrt%/
Car on dioxide 1 of itselt harmless in quantities likely to be
encguntered In the atmosphere, but the fact that all Ihcrease
of angerous rmHurrtres | accomnanred by a corresponding
Increasé of C02 ecided this ée ection
On shipboard such a standard, as the aboa/ r\gmt hold
?00 in saloons and in some cabins : but | doubt whether,
n the bunkers of a ship, or in, the stokeholr{ Qr engine-room
the Increase of the dan erous |mpurrtres could be 0" indicated
by %he Bre ence and rhuantrt ot
rtronso vent tron 0 abunke re not, asa ruIe
the best \ivoud be of advantage | ﬁ bunker doors
Were op en to allow an air current to assu through the coal.
have ere an ap\mr tus consrstrn of a U tHbe fil Ied with
frne coal ?ust it eo hserved that whent e air presstr]re
IS most S Ig Y istyrbed In the one tHbe g means of t f
rndrar ball the rndriator at the other sjde shows clearly
th at t e alr current reeR/ Passes through the coal.
| cannof impress upo hose in authorit too forf(rblsy
the necessity .or provid rn? throu(%h n)nn curr F In bunke
even If at a’liftle” discomfort to erths In cose Eroxrmrty
tﬁ the ankerhath For down there In the dull black bunke
the con rltfrons of working are, If anything, worse than a coa
mine Itse
But confrnrnq myself fo[ the present t% VCh coltdrtrons
as prevail In saloons and slee Eg berths, the ules ma
aP o Ats %strmatedt at t the standar |}n urrt
the atmosp eret wrtgn 06g cent will require fo eac
rso(”OOO cubic feet of air per hour. . Upon t rsd
e uction of the cubic space required per Indivi ua
ow, t esRace required |samatt rdertJend nt upon the facilities
or changing the air, and provi 9 f anges can be satis-
Factorrly effected, the Board of Trade a Iow Pce of 72 c%brc
eet e man might be termed a luxury. actamere (f
d suffice as %seeéprng compartme t, But un ortunatey
e rate of air change 1S very limited, temperature playing
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no small part in this drrectron Air traveIIrnd at 1) feet pei
second 15" not perceptrbe and even at two To three feet it
cannot esarﬂ ause% L H This would perhaﬁ
gdest that all air should be in a system of marine
veg n|Iat|onanon Ca]cacnouent rerf threed“trgltnea% r%PaaCne 6arndthtne c nse-
I S | intal |
9atrsfta tory gltandar fr (L yining 1

A ch anﬁe of arrt ree trmes an hour is all that can be horne
under%r nar con |t\ons %wrth such conditions thesace
regurre eperr hvrdua d elOOOcut&rc feet, The aut
Ities have thougnt tit to a low Tommy Atkins when |n barrac
600 ¢ tfrc feet"and the common lo %mg -house, where a con
srdera e number of our firemen c llect w rfen ash%re 300
? I e% Fr man, a Jewrn%t e above facts, the basis

12¢ eet as a ? e g Merchant Shipping Act,
|s sur rrsrn Wou ertarnlé mterestrn t0 "~ know
the fi d of research whereb It was discovered that men at
sea could under certan C(i ditio O[rs apgarently be, shall we
sa conten with suc |m|e spa

sua " method oJ e uctmnq e arr space required is

of |tseI Instructive and Interesting, namely—

The amount of CO2 given off by one person per hour.

Possible maximum quantity of CO2— C0O2in 1,000 cubic feet of air
= Air required per individual.

The rules for comgdr d the air srt)ace on hoard shi
Iarg down) In the Bo (? a]de Ins ru&trons to surve ors
n fan e broadl state e most that can. be made o
E floor s ace |ns uare feet ingependent of Its utrért drvrd
?vrr astattecub%ccaart %
ort 'of 72 cubi er seaman after deduction een
made for certain encumbrances such as hatches and(y%ntréatm%
trunks. For some reason, however, spaces occupie
are not deducted.

It Is a n%teworth facé grat builders fit tge maximum
num er erths allowe the Board, in Ren ent of
whether that nu ber of crew (e {0 be carried or of and so
reatP/ reduce é Ltoo small air space accordingly. Per

t IS t0 [nduce t owner to carry a Iahger ﬁre |i]
nowt at quite anum er of owners rea |zet att eMerc
| ping Act comperyent of men | sma for this %reat

sing—for it 1sa blessin own to the sea In
shrps aqre guly thank gBut why a %erth shou
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fixture, built in in such an |mmovable fashr n, apparentl
the same nncr Ie as the laws of the Medes a Pers ans

IS a question aps the shipbujlder can best answer,
cann tt egr atrm rovemense ecte ashorernt 1S drrectro
ea aP e]d t? Ine urremelrrr]ts a]nnd dPonthvhltat ﬁers w% ld
gposr e0 Qd f Heesfth and cfecancirne e?r P ? bunks
Ibu sshould econstructed ea “ships’

llo atron of arr

sid egr b khea1 io w a free circu
N 3 ould e placed for preterence agarnst the
inner buI hea

t s, not agaipst the ship si
3rd The shourdag Il he rem vane the ramework of jron
wrre s rrn%s substituted for the usual wood lath rnﬁ;
e sides hoards not morg than 8|n deep. The
oot an(d head D ﬁrds to. be carried to within 6 m rom
te eck above, The minimum dimensions being 6
d(b y 21t |n broad. The bunk to be as muc above the

Bossr le.

i bic system of crew accom od trcin however, s
re era e, possessrn more of tecrvr ized element, and 'the
cIas% of mep fol owr the sea, (Yvho ve forward, would un-

tedIy Improve r the “conditions of living were more

peas ant,
rrngené regulations sho Id be .enfo ced regardrnrq fittin
lockers “under unkers o str cting t re circulation 0
arr }/ stowrng 0XeS an e under NKS In cabin
orecastle
, efarce of morning inspection of a shrp br¥ a commander
norant of th Heme tary rules of sanitatio or a medica
an who, wrt ew excepti

jons, is ignorant of tg Interna
onomﬁ/ of a modem vessel, ner? y results in discomfort
d 1S Pro uctive of ver ;900
he ord maY attem”pts at ventilatio n oard 3h sI
0 use the mildest la gua e he t}ermeh Irected, nossi 3/
rom a combination of ' want of H want of specjdl
nowelg Conformity to t]he ette oft e Merchant ShrR
Ing Ag WI re ard to ve tr ation, nrespectrve? the eleme
nncr ve nrng Rsrtron of ventilators etc., In
man case at one fr and ventilators are more
often so arra ed as not on¥ F eless, byt a.source of
annoyance w nan bu emr est weather is encoun-
tered. In some cses entilators discharge directly over
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a b}”‘k The naturaJ/ consequenc? (e 3 htSIS ketﬁ ePr %ged

up from below to prevent intoler
gfgplt [ morf tFeJn t?tan not gue to t e absu dnotron o

rcrn% all for appearance on a condjtion which
must \% to utility anE practrcal scrence as It éhd under
comﬁ sion, When the smo ing funnel found 4 place
on the bef?re sgot 5S eckt aR/ yts belched fort] wrth

étdgarir; balaﬁ moke, and covering with soot, masts, riggings

Sir John Clarke, one of the Ieadrnrg authorrtres on hygrene
says . " Alr, as it increases. in tempe ature or becomes 19aded
with watery vapours, ha %rts werg ht diminjshed and ascends,
Now the arr in an inhabited £ riment, bern both heated
?nd generall combrned with ortrr% Wa er va ours
rom “respiration, etc., becomes spec rcaI}/ ? the
same trme that it |s vitiated, and 'rises to the Foof, ' If it is
Brven the eanus rr])mesca e |tewghrld rR(e)rg a%ngl Ifrorecretde r?nut
rhe?o wﬁrch In |¥s turhnhecomrn heate and(feterrorate
would Jn |i<e manner? end and. maertsecaﬁe thus ond
a continua current of the ar circu J %rvrt t'any tro
on our IE)art Unless provrsron he made for the esc%pe 0 the
ascendﬁg current of rmﬁure alr,_no admission of externa
alr_will Secure rot per \tre til atront I
rsrncomar ents where anges could he m
wrthout causin a}]u ght woulrpeb h % desrrablf §
ere t tundernatural con rtroHs alr canhot

ere It i cons
e c anged more than thre trmef er hour without creatin

?ble taken from
[)elrable S urce

draught, to ether wrth the  tol

of Hate mcreas rpurrtres It wr

e noticed, and | think forced home to any o earersw 0

gtay have control of such t mﬁs that dir in & small space
ecomes Iimpure qurcker than 11 a large.

Ratio of Impurities Found in Am per Hour.
1,000 cubic feet. 500 cubic feet.

% ].hour . L. 3912 percent.......coooeeieiininan. 1%Her cent.
” ' noooorr o r

s aRt t? eculate_after perusrn the above. What

wouI or 72 tHc feet, nder sea condrtrons

where, ve trlatron an eneral classified as n%{t -existent 7
It is obvious, therefore, that for vessels trading in” cold
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climates, some. system of heating the | rncomrng air IS necessary
to enabIe suffrcrent alr chanoes {0 be effected without undue

draygnt, and ade uate eating at that.
1 d u%der two broad heads, Natural

Vent tion can be classe
nd Mei anical. ~ Of the natural system, for marrn%pHrposes
the Boyle patent air Pump system cert\arnly ranks
ssential f atures, of this system are the alr umP entilator
rr)take consistin of an arrangement of meta plﬁtes at
tain curvs an es, enal ﬁed In a central champer,
rom which the air rse hausted through a series of openrn%
or slots, brX the deflectrn of the current of external air across
the oPenrag and so cre trnﬂ an rgduced current In tite ven-
tl ato H]the sha own current ventilator of
such a orm at th ehea S redurre no trimming, and a series
of ahr shafts com e system
ema erscar ort rss stem thefollowrng advantages —
1 Boyle’s Pate t “Alr-Pump Venthato crfateﬁ a cop-
tinyous an oweru up -current when the vessel IS lying In
harbourors rrn The a}estgatent has double the éxtract-
g ower 0 eﬁr ier forms, so that smaller ven(grlators
Ynow euse effecting not onIyaconsrderabIe reduction
In the cost, but aso a saving in space.
2.1 t|s entr ¥ free from owngrau ht
3, It rs perfec ey water- troht and may be kept in action
durrn? the stormr st weaé
4Tt | fixture, and never reﬂurres trrmmrnP acting
with equal effrcrencywrth the wind blowing upon it from any
gornt Having no” mechanical movement, ‘it requires no
ttentron and can never ﬂet out of_order.
ogles atenL Dow cadst Ventilators send an abundant
ffresh alr below, and have i an equal degree advan-

su £

% The exhaust and su plz pipes may be concealed hehind
cornrc%s underneath seats, hunks, edtc and not Interfere
with the structura arrangements or ecoratrons of the saloons
or stae rooms

¥v %er or steam pipes ma g]aced Yvrthrn the
sug%lar arts rthepur 0se of warmi %the Ir In cold weath
fycarr]t %)e as%atﬁ(eed in the main shafts for cooling t

arr U
'fe alr 1S admifted into the saloons, and. state-rooms
throug small vertical tubes, so that no draught Is experi-
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enced, and the supply can pe requlated as desired by means
ort] a va?ve grxed Rpe%cn tuBe J Y

The warm vrtrated alr is exhausteq af the ug ] r_ts
to where it naturally ascends, and the fresh air admitt
a vertrcal drrectron at the lower p

The ventr(at?rs can e rea )A adapted to existing

arrangements an rttrn?s on board s J)

P waterH ?of hey are most suitable for the ventila-
tron 0 s” tunnels

T e mec anical sys%ems can be agarn sd]b drvrded Into suction
propulsion. as been saldl of the propulsion system
at rt c d es sta?nant nlaces and conse uently resu ts rn
Irt (an t r[; In out-of-the-wa corner
Ine r%/stem o extraction and or%uson wou% oss
etter meet the requirements, have e n use
[or creatrn? adrau Lgventrlators but the great noise and
oss of water all against. Its s ccess
In COP exion rth the ventil atro? the engrng room and
ﬂ ? em Presents tself. Care sh he taken,
when natura dra smet ods ar in use, to so arran%
ver(]trlatorﬁ to revent the arr ere passrnog n the 03
an the other. | would avoc re efficient an
%atrsfactory system of ventilati erN exten ng
Pth vep]t Ia rs and uﬁtakes own t rou sto keho
gates t atter carr r g some convenren ex aust pipe to
ssist in prod ucr eﬁu ght. By th r means a cool
currento arrwou ontrnu ous assundert epates result-
In a co rng effect n % eroom sr drea y
gr venting disc are 0 rI umes drrectly info
nrnerom asrs esett case.
oW 0 tTn da we rnd ventilators in the ts)tokehPId andengrne
room So_place an cnstructed as to seless Th? act
t at a rr tarh n air trunk re uce% the de Yerg
air a%forne afseems to eunkno n, or, where mere

matter esh arrrsc ncern rnore "Mal cases ar to
found where the back of tee ine-room | d)splt? wrt
ventilators, all too maI undert estc tro Ht ren-
dere absotuteyuseess two rr tan ow bends

orta ventrI tors 0 deck ot]ten sacrifjces

ﬁaan e preval rng
g eSS persistenc
It, smart appear-

effic encostgro 2 Ofela?fnce and | am sorr
condrtro S are %Ftten rntensrfred tne Pn
In erecting screens for a little perSonal comt
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nce and the protection of a small portigp of the. snow-whit
aecﬁ, S0 dear Qo the heart of tﬂ]e ctﬁetr O?Hcer. Figs. 1and %

Fig. L
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|IIustrate the common practice of pIacmrﬂ ventllators on deck
in the sokeho erhas the most %arln% case_ of

wan%o th ou 6 art o builders 1s 1llustrated in Fig.
ich spe or |tse

In coh exion with the ventilation of ?n eni;lne r?om and
stokeho there[ore Iw?uld su%ﬂest the foll rules :—
Use ' circular ventilating Shafts nstea square,

;frcular sectloPt ) of erlnga seven-eighths of the re5|stance

a sqguare 0 ame are
ave sha t?] as short, smooth and air- “rgsht gosmble
lace | -fakes and e avoid

e(JJdp wn co S
a|r mere passn n t e one an the other.
. Avoid ang bends,
o F|t cowls to o ug td'tke and down-cqomers.
nd ex

Arrange ventilatio aust steam pipes so that the
oth7erW|se aste hefa(teo aradlatlon Wl|i assIst \P R % %ton

0 not sacri ppearance on deck for efriciency of
ventilation.

Cabins and Berthing.

The g eal arrange entﬂ of cabins for the passen [<
a}hd esp ca|¥those of the ship’s company who av%toni
the vesse their home, now demands attention abins

| Include the bgrths of the ship’s company as well as those
of the commandin offcers

P rhaRs the mo ?IIS actorty) P it(lon for berthlnq accom-
moaation is In the alleyway, but, like everything élse, it IS
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not fufficient_ that a berth should pe so glaced  a little thought
IS also required to ensure the best arrangement of herths.

Such conditions as you have illustrated in Figs. 4 and 5, |
am sorry to say, are’not uncommon In the mercantile marine.
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gaqu Is sg sto?<tehtgfd tﬁcmgertE berth? I%%rghn% thgem}e J s

N en ers In the engine- room ractice which s
Be abaﬁtponed as oth sanitary, dsan grous and intol erali

Berths | ern shi enera con3| ned to those whos
duties nbotﬂ resp ong%lg and t? ? gre Stl?| constructeg
where t etem er t%re and |m£ur|t of the alr from moisture,
engme fumes an ad ventilation are 50 51 a5 10 make
even the necessary re 0Se a m:iltter of Impossibility.  Slee |n
berths Iaced nex% the gal W|th bunks separated fr
the coqb mp stove by a thln te hul khedad cove deBt In
match orwhatsmlge e terme aspema incu

rP;t)aratus or ugs ana beetles, are also condjtions w%
his twentieth Century, do still exist and which have to be

Fio. 6.

goleraled by those who enjoy “A life on the ocean wave.”

ee Fi
In gonnean with berthing in alleyways, care should
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he taken to ensure a through current of arr at all trmes and
Bhat cabin doors are as fara possr le awa rbom those of w.C.
aths, en Ine- roo K arts cdn_he then arranged
open dtot ea e wa wrt veyb neficial []esu Its.

Int 1S nectron | wo dstrong vocatet e mtroductron
of a_form of Tobin’s tube as used as OJ tte with a cotfon
arr filter to remove any particles of dust from the entering

prat:*é? puré‘eCé'%%(’EE'rt n"&sgt%’r‘rt‘%gd“?fot‘)sﬁ o decidely

discontinued. ? s there risk of contamination o the
water due to anr other nn}puntres rfassrng ? e
Ipe, but gadly trn? ugs as t nsua are, a ?w fou
ases to disch arge direct| X into smal ert% con-
fructe and ba ventil teg Lavatorre grsc ar ng mrtJure
alr into blind aIeywa s could pe remedied. | am Sure

those who are persona ly acquainted with hhe facts will 3 ree
that fhese convenrences at a especrallyt ose marked
Crew’s Ufe are not of the best,

Parnt ocker and osunsstoves next to forecastl sand the
use of te or%n as a Penera store-room wrt ongr
ﬁenrnnt rough the forecastfe. covered over with a few planks

indicat a want of thou t 0 sanrtary subéects on t e
art of those resp onsrb H)r construdt?n while
he common ractrce of ttrnrg es and foo ockers In

gcast s, where ?ne watch. or” the other are alwa ? sleeping,

In the, case o what mrght e termg “wee boats

suc provisions meat etc., stored in the forecast
should be at least ¢ anged in practice.

Heating.

The earfiest method of heating V\i s.by stoves, ang to- da
|n .many. Instances this type 15 st nL existence,

opinion-is t atign marw cases It is the hest means o eatrng
moteéparts of the s ut not tt\e ty e as usu seen
rventrlatrng stove would sq ve % [
1) a wt e %seo an o[ marg cast-iron stov Wit unne
assin throug the vent aé topnrngventr atron andRounn
0IS0NBUS Ca Pon monoxide info’ the” air, to al ng
or%anrc articles in the air t[nvrnq rse to a sickly odour, |s a
condition which cannot be oo strongly condemne
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Steam heating is hand and rf combined with ventilagion
IS satisfactory. gDr Reeld , says the following ahout
steam heatrn

“No system’ of warmrn? b hot pipes is advisable unless
?oth Inlét and outlets are rovrded for ventilation, and
rom this, rt IS 0bVIOUS heé)ractrc of rntro ucrng ﬁerreso
ﬁteam coils or Prl es only is harm u ctionable, on

ess S0 1 an un aIthy Istoves heate brrcs or drums of
of water frequent|

oils T F in out-of-the-way corners
therrngoflect errrttoanedJ %reYht révd %rtsh edunmgtaekeo?r dg rrters ersed
wd r wh r
glon te 00r ofaa cabrd/ IIectrnd around 1t ﬂpﬁ
debris. féorn]ts makes t s damp, a the
noise cause water hammer actron the minor trounle, Is
certarny unde rrabe a d fre uent extremely obSJectronabe
connex on wrtTn]ereatrn an?<n ventilation system the

EatenetS V7entr ating mo IS good and 1S’ shown i
r

e system con Ists of a c IrndrrcaI tank fitted with tubes
from en to end, ew ol rn enc losed In an outer casing,
connect vrrrth wh rg IS the disch ar e fan

eat rng steam Aates in the cﬁ/hnder
(round e U es w rIe t e alr to be eated passes through

t tu es as shoy (P the | ustratroda
x rncan ea mrrr]abl adapted for cooling the terrng
arr or essestra Ing In the tropics) by connecting the Therm
Tank tot e refrig eratrn%brrne crrcurt or connecting the tank

to _the refrigerator, upo Xpansion. system.

%h]e ma egr Tdndlypfurnrsh t?r p?oﬁowrn descrrptron of the
a

an order to show the wor ng of the. Thermo Tank for
Bepg crrcuarn% or exna strn% alr, drfferent valves
een arrange e ere res ec ive
d lettered A, tively,
on the sketch, Hd the mofe of 0 eratron rs ail o ows
Heatin oIranr resh air su alves A C
and C are coad The alr then enters h alve B anE
riven b?/h an(s rough t e tupes in the T ermo Tan

e
which 1§ either heate orc oe as, the case may be) Into the
trunks t rou%h the valve D. It Is t?ren drstr}/but d to the

ompla hnaeunsttrngyfctrrr]r? 'a?r“ vre/al\r}esth%’us(naan\ga)b are closed.
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The air_is thep drawn by the fan from the trunks throygh the
%/haelvssa IE/ean'&ll F, and there discharges to the atmosphere through

A and E are the alr |st en d |ven he fan through

the valves B, C and D into the trun s, and also to the co
partme nts.

4, Circulating air through the compartments. Valves Al,

3. Fresh Suglols)é(?f ﬁlrat atm spherlc te dEeratu VaIves
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B, C and F are closed, The air is then drawn through the
vaIve from one section of the trunks, and Is then driven
th rou%h the tubes to the other section of the trunks throu%h

thus malntalnmg a continuous circulation and

ﬁeatmg the compartment very rapidly.

It is not sufficient that apparatus are made and placed on
the market claiming s mtar@ advanta esd;o justify their use
An investigation of the many discard rﬁar tus ashore

o extence il Lsuty s 7 it o o * Pike i)



40 VENTILATION, HEATING AND BERTHING

of the various methods would be a material help in solving

the com lications that a madern steamship offers.
PobFem presents dr?td cuItres W |ehp

b bining a knowledge of practjcal sananar esgrneln/csorlr\/r%d
pﬁaérggrmate %cquarntancegwrthpmarrne con |t|o¥rs In aIT therr

That |mprovements can be effected |n even existin ?sselé
IS app aren and that mmang/ Cases where owners hae Itte
np ia app iances at considéra eexgen%e these ap |ances
oreoten than notprovenot on g(p 55 utan encumbrance,
| ” %c The intr uctror] of forced draught,
Iq ur fuel dnd turbine arrangement, while offering advantages
an bern astep in advance make It more than ever necess ry
to stu ventilation umanrtarran reasons It Is not
abe |e(pt to rnd criminately sluice around fluid from a drum

IS ecta to Imagine that that and the
sea ah erP 0 the ai in a(i req urreng

Upon the sub ect of drsrn[)ect nts | repeat ap extract from
revrous lecture as g ern% able information.
eterm |srnfectan e 0 }/ pplied to those sub-
stances whr are apso uteI destructjve to. disease germs :
rp]an y S0- ca ed disin ectants are mere antiseptics, that |?]
eypreventdrsease germs from developing, but In éestren t
used 'on board ship, “even the hest can be ranked as merely
deodorants and of pra]ctrcall little or no use.
Dr. Reid says, essen a pndrpon of a true drsrn
fectant Is that |t shall e capa Lgrerms and therr

ores, it shall be applied to ever art, In“sufficient strength
? r a sut rcrent trm%p yP ’

wo of the bst name chlorate of mercur
an caﬂ?olrc acrdf we frn that tg Lye e?fectrve a Sofutron 0

irst, and 5 in 100 In the latter 1s regurred
wt |s |t de enerates Into an antiseptic, fand as pr ctis
the engine-ro oard s Ih)ollt IS mere

e Ll i ehﬂ“a'gr
It |s obvrous [(’hat sanrtatroﬁ goes not who| We In drsrn e)r:t
‘t has aAwaXs been a atter of sareprrse to me that such poor

attemp ts been made, when |gn|n% hrp at ven | a-
thon an |ps sanitation in gener h ng myself B
the section laid down, namely, ventrlatron ating,” bert



VENTILATION, HEATING AND BERTHING 41

? éshlps oul suggest that owners, btéllgers super-
Infendents and the. s |p? rew In %enfra could do much to
Improve t e con itions, for It can down as a maxim
healthy sh |p IS a wealthy ship.”

To.the 0 %Nner %ud say. do not que ﬁnch spac g
ﬁon itiops for your § |psc mpan as ‘will°make their force

ome afloatbll able i all. climates.
mder Con3| %tthe sanltary 3|de f manne

n]een lﬂ nava archjtectyre, Ipes
w IC dhb P y use esnabe vent atln system
(P conjunction Wlh trunks SL%:h as tunnels casing, masts,
e nc s, Rememb

nman eings ave to Spertd. many
va ua eoyrlegrs 0 thelr |ve3 |notne con enesse Ss |Son
w
ember eac otWera i ilttLe erso Icoﬁlfort or
gosm elnco vebnlence donot inflict suc acon dnon on ofh %rs
s makes life burdensome and unhealth ade uae [
heat and al{ are reasonabge cor“ntlon long way
to help an etficient service from all hands.

Chairman ;. Before we separate, | hoR XOU will give
Mr. Battle a a very cordial vote fthankf fort eI ctyre we have
% st heard., Al of us who have travelled ﬁn board ship have
xpenﬁnced the many Inconveniences w Ich mys %of necessclty
arise t er%—so e of these are preventl ehan the remainaer
are enou% already, without adding those whic arel]mnecessary
Put in o ﬁentence | think the point of Mr. Battle’s remarks
|s that in this im oré thmattgrpeoBIe shoul not be content
ﬁ do as thelrmq andfathers did, but shoulg freely exercise
their own commonsense and experience. [ e subject 1S an
Important qne, and the importance of it will be still more
re gnlzed in the f turﬁ
votes of thanks were accorded to Mr. Battle for his
lecture and to Sir Alexander Kennedy for presiding.
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