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Mr. Kempnal : | have much pIeasure thli]evenlng N present-
miglto ou Mr. J ames elth not or’yg teauthor ofaFaper

q am sure [lnd fvery great mtereg uf also a?
one of our most r cent ecte eith Is oHeo
the most em d|nent of the euperts in the sub ec%on wh|% e |s
Wri ”i with his us e ro

% thorough nes urg
0 an Jinterestin orate an |n trliictive character to

[?Iustrate various omt rﬂns lecture. ave read an a vance

co y.orh sgPaper an att e mom EI WI say no[ WS regard-
it as | ntch ate that there WI eaver am e fél |on
course, suc an Interestin Ipa er as S wou

merlted ave full audience, a a or tqe fa}%}tht%tll}/lr Kelt s

P sition | 3 engl eerhg d. entitles
% now the dema h war |smak|(ngf Pno en |neers so
that many of our members are prevented from being present.
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We have received, hoth from Mr. Galbr% th and from Mr
Currie, exgresswns of reﬂret for their inability to attend.
will now call on Mr. Keith to read his paper.

(o}

e author t\as aIread?/ dealt pretty fuII wit Re questton
r]techantca ventilati %n in thr ?\ﬁ articl sg ah ?
t|ve In the Lancet assmB % zing, and the Ral \g/aoy

. 50 he cannot claim o ring Dergre you anyt ing ans
IuteI new but, havmgbre a[]d to" the Im ortance o t e sub
ect, evetntwres to s View _to IYtem ers of te
nstttute arne . Engtnef or their carefu consideration,
nowing' their criticisms will be most valuable.

W|th|n recentg/ s public opinion has t%een much exercised
h)ea eg uestto vehtﬁtet eﬁ[ congitions for the won‘ﬁets In_over-

te engtne and ot er waorking—rooms
and and 011 oar n% the obﬂect of this ﬁ per 1s. to
g!ace efore you the most Pto ate apaP |cat|8ns In the practice
Vﬁnttlatllo f hsomeo hedresu tsattaine h
The work 0 siologists during recent years has gone to
show that the chptey f?‘ ([] *ventla 10N an gpen alr tregat ent
de ends fu the movemﬁnt temperature and moisture of th
and less uPon its chemica roFerttes than was expected;
R In or e 00 '[?In economical g adequate venttlatlon (i
H o]Io gic t\)/nnmlo S, W|thout£ quctt n of un om ortabg
g ts the ventifatin dssterH nrtTPoye souo| e designe
n éatn Anes herein | ? % Ing a Ptances S eC|-
ey?(apg to the coo thr over-hea eét ne- rooHt étn
li ?ve rount} e gund or underdeck, by tlood
them with fresh air from outSide under slight pressure.
ThIS pOflltlve ventilation or a co Inuous chang of ajr alsti

an OV?S all noxious gases and sme S emanating rom the o

The pnnmple employed is exemplified by the foIIowmtIt1
9 1 illustrates p%rt of the Iagge e‘ectnc EoYver ouse of
ain 0

g\t/tvsre vstnthS sv%ttesh Boar bout § 0 feet in I‘ength? |sS\éVo|o?ed

At Saint Denis Power-House, the switch-board house as erected, was wholly open
annﬁ one side to the power-house from which emanated eat dgenerated by Ihe electrical
machinery, to such an extent that the working of the switch-board” was practically put out of
actjon In“summer time even Ihoutn;h the large “windows hto/h up alon both stdes nd ends as

well as the doors a- the ends of the power-fouse were fully open all the
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[n this case a series of ten ogen fans, each having- 25 inches
dia eter alr- |hnletand running 00re\f]olut|ons;fer mln tg [sIn-
sta ? n&; elengtho thﬁ switch-house cei |r115g elivers
inall 90,000°cubic fegt of fresh air per minute or 5,400,000 cubic

Fig 1.
Part Section Power-House and Switch-Board House, Saint Denis, Paris.

feet per hour, ang distribytes it in th glrectlon shown bg the
%rro S acrosa Grou% the swﬂc (iuse into the Er
oyse : In other words (5 e whole cud alr contggts o t

witch- hous?] are ¢ an? Once ever secondsP tim sag
our, and fhe inside emperature f the sw tch ?use rﬁ ﬁ
rom’ ?ay 120° Fahrenhelt In_summer to that of nearly the
normal outside atmosphere, without qro yction of un?leasant
currents for a total xPendlture n eectrlca Power of 14,000

atts. In the main buldin ower-house er there ma
Tve as shown y '] sgotOIaPrger size arPanBed a?ong Its
ength of six hundre fee

ho ortion of the unde round engine-room . of

tI|eS er% Vilgmgg Broadway, f % ? rh
stall e en fans ca ab £ro eIIm L5)ure ﬁ
alr Into t e erb% 0?1 under mo erate wafer %e to t
extent of 120 cubl eegooermlnute t usglvm han eo
?lr contents? more than 60 times an hO&J nd esuémggl

rt and cgo ness without draughts, under all outsi tmos-
pheric conditions.
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The fresh air in this cae is taLFen from the side- waIk of
ibert Streeto te e5|e aéw romteo area etween

e
Ege?l\rl]Vslt and throug?l%J coonCS|dearr;1 s drann Inargec e ers

le areas of. moistEned
ore it %sses Into the inlet conduits ana is delivered by tﬁ
ans Into t

€ engine-room.

Kig. 2
Inside View of Singer Engine-Room.

The s}Ystem shown has Sthergeded othe[ sxstems hitherto In
use In the englnf room Pft er Building, and represents
a satlsfactog %utlon P the pro ow to Keep such'engine-
rooms comfartably cool and healt

e change of conditions from an xcessively high .and un-
heanh?/ temge rature . |n5|de to that ? a normg ﬂtma %1
erature Is e ecteg in the case 0 t e Singer en He room), by
teexRen iture P more t % n 22 horse-power Pte ans
are running at full speed. The air displaced mostly escapes
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towards the floor leve| into the boiler-house, .thus benefitin
tﬁ entilation of the Loﬂer house and promoting the trraughq
up the chimney.

1g. 3 shows diagrammatically the delivery and dispersion
gth%hgcnaer?t’jbear” Into any S|m|?aryuntfergroun3/englne rgom or

Fig. 3.
Diagram of Engine-Room Mechanically Ventilated.

Fi 4|satr?nsver3ﬁ sectlon VIEW fthe engltne room of a
tran AtIanth Iner sho |ng a |cat|on ?om
mended method for foo n the en | e-room with coo resh
alr, under moderate pressur

Th(i air is d I|vered into t englne room hy a Iarpe oPen
t nctlo the |ower ends of the .aIf-shafts
t at t e u resh air, equal | t IS instance {0
out eet
|bute t roug out oss f

§er mlnute |soprope |nto and Pro
g/ (#UCIS When esirable,” the air_in the eng eroB[n
Min anged 120 times per hour without uncomfortable

fngtner om Wlh om
n essential characteristic of this_ application is that th
? air s Araw“ ot ?orceg own froPrtp wo per Ae& an]g
delivered Iatera y by OF fans pac? % n in the
engine-room a erm|35| e,. S0 as. to flpo He whole engine-
m Wit a|r ILe %oo er incomi g a|r a mg towgrds the
oor disp Ia0| %ated alr an exE)eI Ing | ug the main
treatgt fe?ns atc s or other exits without the “necessity for ex-
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The 5ystem shown. was installed in the en&;mer om, of tn
ill-fated”SS. Lu |tan| In 1912, and was S0 succegsful thél

er]gme rooms 0 f ater unard vessels, i.g., ania,
Aldunia,  Transylvania, Aquitania, Tuscania and Aurania,
were similarly eqmpped

Fig. 4.
A SR S
ment of inlet con(mus and ﬁ”s and Indicatin the cha ﬁ
a?a movemen% le)ur are effected aé the of tne startl

g tform 100 elow the upper deck from which the fresﬁ
Ir 1s drawn.

get
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The main stu of fr sh a fr for the entraLen ine-room is
drawn down ertlﬁa shafts, t WhIC marked A’
sebve one 0 en n marke B,” eac of the ot er two of

These t arreee faas cofleerélt?\sleell SE&)I%E?IIBU?QG%(? nd[?]g use 180,000

Longitudinal Section through ngtri\l En %me Room and one of the hatches of

cubic feet of fresh cool air pe inute, without urhpleasant

drau hts, i to the Iower art o t e engine- room IfN an ex-
ture ? 0rse- er [n the two Wln%] INe rooms
00 cupic feet 0 er minuge are distributed fy ot er

ans requiring 68 orse ower. The condenser and” turbo
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n%/namo om artment receive 120,000 cubic, feet of air aPeJ
e s
mentror'?ed { dprse owey srequrreg 273850 n])p eet o%
alr per minute berng andled in this manner.

e net result is that the atmosphere at these depths is kept
resn eh rf %

and wholesome at an average temperature of about
Fahren eit,
A similar resuItc d be obtarned b bI wrng o f%rcrn a
downwargs % case ns from th e t
structura co ditions, ever ? er water q
Hressure if erence quuIF ave d‘ ecreate n orpﬁr to Obta
essary volumn below, and the expenditure ot horse-power

woulgcbe consrdergm greater,

In this copnectron it may be desrrabl to Pornt out some of
reason% or the advantages otained awrn% in the ar
and distri utrng It withou rnsr?e con] Its . as rt tin ur? ﬁ
rom p ressrnr% towards, a roP t Wornt of vie
power consumption requisite for good ventilation.

A fan fhtted to the lower ?nd oL an arr duct e S0
myranged that it servef not onlv to handle the abr u aJs0 éo
ﬂ Se”It, rnafavourabemannerovgrt eroona 1o be ventilate

the air be torced to the room, however, di

stribution p Er
aonétmnozzles are necessary to effect an even ventilation all over the
rlrle th reffore Iii the former case tl?ere is onl at one place
y in t an, atr%ns ormation of ener ge of
e(ocr arr In the latter case a seco trar]s orm tion
fa ace re 'the air ﬁasss rou ti the n I%es Into. the
nthe ormer cas t e ahsolute Velocity qf the air, whe[e

rtqeaves the fan, Is drstrrpute the air rn favourab
der in the secon case such velocity 1s lost to a large extent

rne
It m Iso be pointed out that on.board ship, when JI

grrncrp suc rnrfthe Ir to the room IB 3&) gprt IS u]§uar *|
asler ave the sm es number of bends and therefore a

more et?rcrent passage or tf'le alr tlh It enters the room.

A?arn tge fan and motor are not, o much exposed to atmos
alerc conditions and .are mdpriJ asr watcned and control eg
W %rgct(rtted In the eng'ine and bol err om, than when arrange
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The ORethl fo prevent draught currentsI from the nozzles
elow w oerng the air dowdwards would be to use quee
str Tt n9 SErs An the engerne rooms In order to de

the full volume desired at a lower velocity.

In C(rha gractrce these points areh weII exemgtrfred in the

fs rwrtanra N whi because Hrachrner
|1cu ties, the two

engine-rooms are served e ple
{3 cost 0 ong %ﬁ‘ moye power than lS ret%ureeﬂor

the ventilation of t[te central engine-room In which the system
j\ustrateg nd recommended grnstal?d g gro ortrons ?f
ownwar arr -ducts and air volumes eIrvere heing 1dentica
When it is c nsrdered that nhar\r)/ modern underdeck as well
as und ergroun rne rooms eau IfQrm or an un ar r
ov rheatéd ss atmosp rom at least
ren ert1 In wrnter to 15 ren | In summer, notwrt

stan rng the presenc |0ne ? aratus expected to
?ecure 0-called mec anrr:ﬂ ventr ation, the urgent necessity
or a practical remeay will be appreciated.

Un il about four years a 0 it was unusyal to em hg}/ ? en
or ventilating ‘en ne o ms, efc., ang. It was cu
tarn o en ans ca %reatr % efficiently an un er
gr ?sure Ha duct orarr rnIet sutficientto Induce an alr-current

arrIy igh” velocit

eet this de and a fan as shown in Fig. 6 has been
specraW devel opee[n g

Fig. 6.

It vrrdll he seen t?at he rm eller vanes are scoortr
inlet side and are of suc t] that ey slice Jnto
Ing air and divert it gently” from the axraI Into t

ed on the
he Incom-
he radial
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dir ct|?n as show[\ c%nv ntlonaIJXCn Fier. 7. pgs W|t r%

tudina ehd edﬁ of tlie blades are imMclmed backwa

ence to the direction of rotation, as shown n | . x er|

nhce has ?how that | n}gellers 5o bladed d ten% to race
en emp as open Tans running in p ra d that there

ﬁ Atte ten(yenc (gt e alr to re- gnter the S ace between the
ades a d cau eddies when tﬁe fgn IS runni rg %alnstacom
aratjve ||tH pressur esign ensures Strength and

gldlty ut mterna stays.

1.

There have been published elsewhere ttj?lgorams mdmatmg
by stream lines the ap roxlmatﬁ cours \ﬁ the aA
en Passm? throygh ‘the impeller. IQN e eerct

t e stream [ines. shiow cor]tlnuous couise P dden
cha g s In direction, so that also the actua ciurseo the parti-
cles of air may be regarded as steady, a result which is corro-
|(s)raet§d by characteristic and efficiency curves already pub-

érengthened forms of this hm eller as shown in FI%S 9 and
L spectively at rpeed y Stea turb| es h ve
now een adopte for use on oard the fatest forms of torpe

boat destroyers of British, Italian and other forelgn naV|s or

ving. forced draught at a static water gauge of 6 inches, and
ghtaqﬁmg coolness?n the stoke;w (\ﬁ 9



Fig. »A-
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B V|rtue o[( evertlcal arﬁan ement, air |sd|str|buth hl%h
_the sto \g ere the YDressure eguallsesd;?

0| gS r}]e%H alr |str|but|on to theb ners a(r] ation
% |e which would set u;f gh cause discomfort to

eocc Ei/nets %f e St?ls%ho in t StSoournaqS SyctmeaSASmog\rlpca{H
SO%IBI O?Nava?ErEg[meers ofNovem er, 1912,

U to thlﬁ point there have beﬁn dlacussed onl me%ns of
fres enmg e atmosphere In overheate rf]e ro mfs ut In
certalln Ci cumstances It is often Pecessa urnish fresh air
In volume, either artificially cooled or warmed.

Fig. 10 represents a part vertical section and a.part elevation
of an open F%an mstaIPatlon capable o% r%urmsﬁﬂg fresh air,
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elther heated or cooled to a worklnge room on land or %n bPard
IP f own, th eﬂaparatus 1S d |gr}ed to rest on t
Patura f]t may also be constructed for erectlon atah |(I;
evel. .In €ither case the aﬁParahus mag eonnected
resh alrpuctc Ing down through the roof or from theupper
portion of a UI

For urnlsplng an atiundant sup?Iy of fresh Slr from the
P ec ﬂ an Ofen Iner ang delivering it under moderate
essure 8 ][ er coled or warmed, into stafe-rooms, sgloons efc.,
eow a ditferent construction of apparatus is called for

11 represent a transverse section of what is commeci-
aII Inown a% othermo Plenum ven ilating cased. fan
Instal t|o orp ng]ihewor ?GSCTIQ ﬁ way of in-
|cat ec anlca fficienc the installation” repre-
sented, |t may e stated that with a Ifference of temperature of

Fig. 11,
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40° Fahrenheit eween t e tempda rature of the outs jde air in
cold weather an E the ajr e e |nto the eck main
ducts, everg 1,0 0 cu IF feet.of alr so elvere at a constant
water- gaug;< gressure 0 '[W? mches requires for'electrical cur-
rent the expenditure of only half horse-power.

[t will be understood th the fan draws deeSh air,

resses, It to a ess re su en nsure Its [ to t
ﬁmlnq t, th e|n nlv (nty Impede %X eatg
Pr coole suraces aroun sse whlle t e a|r %
vered e|n1g In.no V\ﬁi |n|t| %ov e % remain res
condition, The mﬁta tion shown Is to_be |stf] gms from
constructions which require air to be forced through narrow
tubes in a cylinder.

The “Rhi otherﬂa " apparatus, has alreadI been suc?ess
full mstalle@ on the latest Canadian Pacific liners as well as
on the latest Cunarder, the Aurania.

In _connection Wlth the ventilation of underground rallwa%//
“tupes” or bwax It 1 mterestlng ang. msHuctle
}o consiger th advance that has been made”within the past
Ifty years, an even during the past twenty or even ten years.

ThB first under round rallwa 'J] ondon éthe Metrogolltan
|str|ct a|I ay aﬁog ned from Pa dlngtont Far
g oninl ngma fntentlon was to use Hot
Water Locomotl\iest ereln ']? ﬁema rovision was ma e for
entilation at all.” As 1s well known, owevgr no hot- watg
ocom%tlvfes were ever ryn on the Un(ier%roun Rall wal}/ (ar}
from.t |rst coal or coke fired stean]1 0C motllves were use J
%ractlon Hence the ventilation_ of the tunne SECIIO"]S wasf)
rom the start, even when the traffic was comparatively smal

W ithin.the past ten ear the oIdUndergJQund l\/letro 0|Itﬁ
anstrlc alway as een tmnsfor ed Into an electric
worke |s HEW nroba g/ est ventilated unde

groun afJ Ind In exist nce Ast Fcom fortable
fate of affairs has een secure n er English C|me1|c c?ndl
tions, without mechanical ventilation, 1t™is naturally of In
terest to seek the explanation;

Like the Parlf< and New Yoné

vKayi nlike the London dp i tunnels Pf

e 0 etropolitan malﬂ Fsround railway are only
BwW eet un ert e evel of the stree

The stations are on an average about half a mile apart; most
of them ﬁave now been openeagup to the outside air allth large

Undrerlg;roun $” or “ Sub.
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open spaces on each side, the tunnels also being of large dime
sr%ns P fras eenfsundt hat under tlt se coﬁ |t|onsga(n wrﬂr
eectr cal tractron the .movement of the le-track tr |ns
trave Ing In opposite directions kee sthe a r o the tunnels
su |crent motr to prevents naton or the existence o the

erterou b rm or t atmos ere o mérc oo
Proan gnda |en t;reslr'tneosrsI a?Fthe year T dung Ve

On the r‘lontraﬁy, unlrée the man Londq Under%round Réarl
W%y but, like the Lonaap O,?ar wev f
g und Eub ways ’ ofParrsa New orkare ﬁnera
P vr ed wrt rt)en stations orwrt saesoraeas rouq
out t 3 In soRen 0 the utsrde arr and, Tu% eectrrca
worke otherwse we equipped, capnot ny stretch
|mag|natron De. said to be well v?ntrlated S, regards ventrla-
tion; these Paris and NewYPk |nﬁswere s? tcr rk on
Practrcalg tlie_same principle as that ortgrna ica e to
he. London “ Tube™ line ton ctron

trarns W e? runnrn%; Was aﬂaerousie (ifjrected to he su |crent
or the perfect ventrlation of the tun

Satrsfactor ventrlatro canéle secured either by Jargel
|n ugt ese ergroun conduits at short intervals % fe
(i th onen alr an de[)endrn pon the wor mnloft e tra |c
ectrrcaly each wa IVE" the necessary mo ten}]ent toct
atmos ee therern as e empli ed In t e Case 0 e Lon on
etro 0 rtangl 3/ oo%r g these. u ergrou wa s,,

e ract 1Ig cIo ed to t ?en -2l aDoVe, WI res
icient voum ﬁm acthra g sition In eag sectrontowards

exrts at end, by mechanical means, substantially in the
manner illustrated Yagrammatrcalm In Figs. 12, 13 and 14,

These frgures re resent reépectrvel a Iongrtudrnal elev tron
gart ction, 4 plan, and a transverse section of a wor rl)g
mod a two-track “ Underground ™ electric railway or * Su

Way.
is working model is 12 feet long. (representing in full si
? qeetr li %tm) ut, otﬁerwrse n%gh( § structed to t[t s 7[
?ne inch to the' foot, of ong- twg th of the actual size of the
real tunne gr n ag %amsare drawn to a scale
tnear tmot z ofthe WO gm%del andt a scale
near -307th of the Isrze fr actya y, the Cross-
sectrona %asurements rnterna ¥ the actual Sub-way”
represented being 16 fteet in height by 25 feet in width.
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As re r&)re ?nted Eemal’W anstructed o en t e of fan,
havin gealr inlet fmc SN “Pmet rePres nts
lameter air- |n ets in actua or fu §

Ing /- feet size) is place
1
I
I’ZTRACK SUB WAY OR TUNNEL I 2 TRACK SUB WAY OR TUNNEL
= -t-
Fig. 12
Longitudinal Elevation and part section of Working Model of Underground Electric
Railway.
Plan.

Transverse Section through Fan and Sub-way.

? recess fé)rmed on the side of the ‘ Su% a/ dS as éo dra

resh alr Pt e recess (from above or the outsi prope

t e glg |{)1 volume Into th side and towards the u per part o
ub-way " or tunnel.
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Wrth tliis model warking as a.quide, tlie motor and fan

run % at 4500 revqutr nsgner mrr(‘? te, the motor absorbrng

1-6 wer 1,004 cubic feet of fresh air peh minyte ar

roe 'thé tunne towaBds ach en e section (or

owards ea atron as shown ¥ (arrews the alr-current
spee

ern rated at an a {Jroxrmate al 4-6 miles jier hour
towa ds each extremit

These figures mdrcate mg the, same raie of air-speed. or
currgnt in"an actual tunn for a fan of fyll .size a nnrn%
Be ?f 0 revo utrons rnute and the erverg of 1
f et of air Eermr te to ards each end of th tenne or
or both ends “ 0,000 cunic feet of air per
minyte, with an_a sorptr n o from 9 0.170 h h owe ahc
cording to the [)orm of fan used* Lectrn a change of t
whole ‘of the cua \r contents of the tunnel section every
t]hlrleee atlnlatrtttree and-a-half minutes between two stations hal
[ndifferent thouqh the ventilation of the Lhondon
“Tubes mag tis per echrn comparison with that of t
New York “ Sub. WL}/ , urrn summer time have an
atmosphere that is quite intolerab

%twrthstandrn? the ugually ove{ erowded conditions of these

ovide Li Icient ventrlatron and the

consequen np easaﬂt and ungea rr/state of the atmos ere

a&rrﬁ]ravate or odour and h atgenerated rom

ning of nUndreds 0 ectrrc tor IS NO reason w

the air'shou not £ as re h an as that of the ope

stree e rately 8rovr e a proper system 0
e |nsta Ie

mec anrca vent ation

The author has. come to the con%lusron that f%r “ Sub-
vent ation there is nq necessi omoreA étn ring the r%sI
alr from a point outside to where It |sra e % eason%
erson x cts etﬁer atmospBertc condition ”ht e%e under-
roung gyst an arg ound In w e, healt 8/ %tre fs
r roadways a round—candijtions whic ﬁ” undoubt uy
heo tained by the proper application of the methods suggeste

e P disenie B ﬁ% adt%@ﬁjc:Pu"rfe‘shoeurﬁéeP

Ven n syste escrhbe
i %rn the fresh air supdp or surroun rn
smells are efrectively kept out of he apartments or place

hos %}nor%%truasltaqe?iw%er W oGS L SEBRIP ARTRCETAG R SARAR o U
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F]eated while. the vitiated alr IS thoroy Il}/dlsnlaced throu%h
the ProPer exits, It 1S ynderstood, of Tourse, that where t
extg nal source Is either impure.or not free from susinlcmn or
ust-laden. or smoke-contaminated, 1t ma reﬂ r
creened or 3Ieansed as in ecase% T Sinder engine-roo
fOfEI rawn orﬁ g J % mgs containin vau-
able and delicate machinery and where theré are workers.

By no other meéhods than those on the lines descnbed
hno n to Iresent entilating sclence cfa ? tain w
as neen cajled a “ sii fjmet% raa t 0f 00 an re atlveyeﬁjtrsy

e toh

alr (condu IVf to good ee from un gasant cur

In crowde nac S anﬂ esgecla ly in ovgr lieated engine- roomf

sub-Ways, etc utt ts %btam hy tean of, would

some y ars a o pro abl av(? e cion5| ered almost impos-

(Pe and, rsen ag acl |t|es or tBe economical

%o tion an |str| ‘ n( céwanlca ower %ectncny
ere 1s no excuse for lack of good ventilation anywhere

E ? HO roya road to SICCﬁSS In this.or in any o
ranch of tec nlca sclence: but t |s much is certain, VIZ
that ﬁood v ntg atIOH cannlot e secured WI} out the %d of ex-
alehne ce and of mechanic ener?y In some form Qr. ot

at may sometimes be thought unnatural conditions.

Some lant rn sllde will ﬁow h? shown onshhe sgree t\ﬂn%

Bef%re closmg the author wauld like tnblm ress U on ou

er-unaer

}/ngsa reol'mél S0 0% TOS Pgt Se(EJ so(rjnlg% %ﬂd [inc aI gngIneers
and men COﬂﬂECtECpWIt one or two 0 the SﬁIpS ITE ntlor?eg.

Aftgrwards members can see %w ared models gas Hlu
strate g%e at th |s ehn of t one or two .of ese
belntg Wn wor mg hic mag 8er a sglvea tter Idea. of
be oret e author been endeavouring so imperfectly to lay



MECHANICAL VENTILATION.

EI Z %g Een Ean O(rji%\ fwown WI(()rkmg

L e

Fig. 19, IEan strn d for. q eed

Hg %9 an wit (i a?|\/r| |n press¥re

FIS %% orrlqrﬁganl\/l?gﬁ ngonstratmg Sub-way Vent|Iat|on.
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DISCUSSION.

The coairman kthrnkwe all agree th this has been amost
HterestrngMpaper ut hef re w rocee to conveX a vote 0
anks to "Mr. Keith in suf rcrenty warm terms, | 1nvite you to
drscuss t e paper

Mr | heartil ee w mthe osall to
formaII vote 0 { thanks to Mr. ve
us n o erw Tm our c&)&r rauatron on the success
tten e rts to add to the com orts to mrnrs er
t ere ore, 10 rnﬁrease the efficienc
engrne room ab
S

to atﬁhour under whdt

ermrttrn
Ln y be escrr ore natura? Iltions than those fcaH
the esr%n or rat er wanto esr%n ou Brt of those
owerer onsible for th e enera ran ement machiner
ln ships. r more than 30 ears I throvvn more or
essr %ontac wrth arious works o t M r and | ave
always ourh ener%y and go rcu& ith
vvere only thing sto eoverco g, t HH mrre rs
as 0 r

hre £ss e ergny % matter what’h ewr do it |n
ebestma erinthes ortesé ossible time and at asonahW
%f Butt ere IS another s tot guestion, a at IS t
ew touc es usa Marine n eers. r[rrarsrnﬂ
ert a]not help t rnkrn% h tits srnu t dap
%abrlrtress ouIdP stit ehr taents in remed rn efe ct
t\ r”r ht not to ex t e,.as M arrﬂ % woul
on eattentron of the aut orrtres to t hahtheg are
wa trn? maQney, we ce them to d ota\ﬁra wrt rese It
?tate 0 thrngs T ee rst e question of horse- POW r—actua
lqures do no atter— ut onacertarn Qccas on it took, accor
Hg\t/%ntrLatrn rrneae entsw re t?o rIr eerférlrreS atonemove
e toft eslgr (?rlrrgen at neaﬁ fR n[r)el g tto be
crent to renewt e air without this extra wor e do not
now the exact tEm perature %f the air éror whether it 1s at
ﬁrma pﬁessure ut even wrt out exact data 1t Is %pparent 0]
that there Is.an abnorm waste power throu% adiation
sses as t ere | 11 such t rng eat aH ve ture to sa
oper calcu atr %wes ou eastonrshe
e r sulting r ea rn% t]e air itself. It amounts
horse ower an f waste 15 wicked: Eltjrst ro(h

Wausrsrga at th% British &rsesoveyraast}gn some tP gelora(c)h1 CORqen some
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?tartlrnP figures were ?uoted as be rrnginon tlie great, Waste in
uel g n on constantly.  You wi ember t at |t has for
ears ﬁeSted that somﬁ sort of econ Jn r(r t to
ttf“ﬁetto%t e e ?t’ it posaible 10 make ralls wi
no further consuPn P(on of coa thanprs re urredn}or the ro\g
tion OF coke. An enormgus savrngmcan thus he effecte rn the
cost of manu acture We, as arrge Enﬁrneers ou9
tr and save somfe fhe. ener% wasg in the o erheat ng of
grne rooms. radiation cannot be prevented the en r
be used f]” rmp[]ovrn the raughtofbor(] [ $ 0r some ot er
&ractrca use should be m def h [ shou rk to ?
eith one guestro Whether lie has annyr ea of the di ere||110e
In p ovvrrqtu tovent te an engine-room when the s
IS stan rngs or orngez nots an hour, tecowsRernﬁ
perly set oasto tth dvanta %oft e speed of the i in
one djrection ang ewrn in ano On one occasron rn
ex erience, the Inlet als pu on the wro
ent own the out écow er sult t at
raw t earru own at a hut I know th eamount
o arr comrn trP ntese cowAs iS.Ver Pgreat an

enou tov ate any shi |s Ofr ?/arrange Iwg
ong B efore an ne an ca enh ation was at&empte
rste pTrr nce ol fans 0 %r Ship, Wes rn during
the month tem ran %cto e I H Devastation
W ere. we had about 32 fans:

ut aft r three d attened
down in a heavy sea on th%SW coast 0 Irqup tCWe resu I‘t
3worse stenc A an anyt rnq\/I ever s]tru% efore or since.
?not want to.do.away ‘with ‘Mr. read and hutter, a
o co rse ventrIatron ust ecarrre out on other parts of

[ 'do contend that there Is nunnecessa mou to
ate orn onint een ine-rooms of these ships, | su mrt
that tiis waste ought to™be prevented.

Mr. W. Tl)lrbb Icongratulﬁt%Mr Keith upon his excellent
ager and feel quite Fure It wi eread wrth reat terest by
membpers, as entr atronP saver Lantnart in their
ves, whether as ore or afloal. ut 0 %Pty says
there is no royal 1 tﬁ earnrH rs rs ove case” of
the Lusitania. |s S |Ip at trme of aunc rneg was su
se to represe the last word In nav% rchrtectur et, fro
Kejth’s evi ence rt was srxgrears efore_th et%mp ratyre In
e engjne-room was reduced rn 10 75° erng
engaged In the Atlantic trade where the average tem eratur



MECHANICAL YENTILATK)N.

would lig abon]t 50° ho G0°, and éhe steamer. travellrérq at 30(§nrles
R s
ed[ESea ﬁgrr and sea-water between 80° to 90° [t1sto tR
mterest 0 s |§p0wners to ave the engine-rooms as, cool as pos
sible : all excessive beat ra ﬂ gfro uncovered prrﬁes bohr ers
Bylrnders efc., JS a waste or tugl. These unrts of heat s l%(i
econserve}%t inside their respectb\{ laces and ma e to do usE U
work ‘1 It 1S unreasona ﬁX pect the avera e S B
owner to Instal ex ensrve Hs a ter the sh 183 are bullt. But
Iventure to sng[? tt atr IS m tter recel cFmore attention
at the time of Build the vent ation could be greaty Im-
proved, with only smaII additional cost.

The laws of air convectron tell us that helated air will always
rrse to the tog Therefor cast ventilators were frtted as
well itown ast, it won 0greatrf assist the crrcnlatron air.
Personally, .| am'not in favour of Tans, steam or electric, i thear
can be avorde ‘From my experience, t eg/ re urre a ot
attention, occupying a Iar e.amount of space, |n t e en
are ver exRensve instance, it eurre ?
rt# H r[r t.and th entrlate the eng Ee and% ﬁrooms
0 t usr anig; It would pe interesting to know what this cost
g 8{ or oil' coal, and attention. ~Regarding one item, |
0 e to 8skaqueatron It is stated that Gn. ﬁrr pressure
In the stokehold was used. | suppose this IS a mista

Mr. « ... : This is correct if it was in a torpedo hoat de-
stroyer,

Mr Diisi!: | haye had experr nce |n torpedq destroyers wit

er tue orer urnrn I aso coal, t ave never noe

ressure a uite sure it would ruin the

|nary bor Wrth re re c 0 the ventrIaton o er
ouses, etc., | have never any experience, 0

acts |venb r Kert shoudf Y]ert{1 eff] cre{nt esu ts

e ajned the various as so Kindly ex-
|ted or tIQ enefrto the memberst |s eveningy y

ML I alﬁ Horn rbn offerin conrrrratulatrons to

elth on d’ealrn with this subject. O WEJ occasion w en

ships’ ventilation occupied 0 at(tengon ad the honour to

Int oduce It. | have therefore g double interest in o errng mg

3n ratu ns,.name[%/ as a Marine Engrpfeer an T]
gly

drdnary °rgw¥g'SP'%yg.BE%Veénne”rS%ard §iip o apalingly
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numerous and H1Iar|n and to my mlnd hlematter of |mproved
ve[ttla nin een% ?e room, at ough Important and esat
able, sinks |nto s

g #cance In comE nson Ith other condi
tions, due to b reac é{ lenic law rto hath mg %c
commodation avatory an arrathehments and_also t
carriage 0 drinking “water on hoar Notwithstand mg
thts however we Marine Enegmeers are %raieful to Mr. e|t
for i SHor. o i t‘ttﬁe“tve?é’”é"“°'tnefm'Jh oS
vessePyouIdphe e{hment ventt?ated]g ithout any a(?dtttona(]
mex et] Iture if at first the seam and exhaust rPlpes were satis-
fact [ h/ ran ed to gsmst venHIaHon I\/Ian Ineers are
not tlil h rovided the ajr ||s g ure a
mo eratel emperature 1S not enttreY fJectlona le, but
IS wh en an en |neer ol watch has fo. breathe foul hot ntth
|e trouble arises, s ch a c ndition 1S.a source Q
r%Jer an we oI Iamet ungSlH]nlor eJ]gtn er or
overcom row ness u ch conditions?
ste of ventl atlon to ee |C|ent ouId provide nade%uae
entléatton ynder the Iatform and ste
Introduces alr Into the en room 0 eere |c%ent¥ seems
to me 0 be wa tlng n co P tﬁness owm to the fact that t
glnﬁeenn%i% |sa\{ya nte owe hata of alr, or nearr}/
health and efficienc hoar |$) Eure air 1s ess
t|a and en‘e ore t0 anyon w 0 en eav urs. to |m?rove the
ﬁondmonsun er which “they who go do ntoé e sea In sh H
veI H]era“ﬁ eserves the ‘hearty't han s and approval of the
who arine Engineering profession.

Win. McLaren : | have onl% a few remarks to mat%e
rg H]whatsate the en 9'”“ IS In, no matter what t
SE%G (% ﬁ ﬁsse f the aIf of tlie engine-room |saove9
d fort [t sometimes ¢ ses sea Sickness, an bhe
cohpb g S G a8
g res a|r hn %net hing Psce ta|n P |LPes and various
UXI ara/emac merr%ralways sﬁngs e ftee circ Iatton of air in

an engine-room provided us W|t a system,
notwi star}dtng this difficul t% ﬂfmaktn a cool i € |ne
hoom out of ane gtne J) it at sdpFre of
tin fag:t th?t the han ratlsh rnte gou touc them
eau or o er ontg fore us a syste

expr 0pe—rin s t e death kneel to” suc
undesnaY)vIe ang unhealthy ondttloﬁ
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Fielden . The only point in the a er read
Mr KeLth I have t0 hrrtrcrse IS |n¥%§ard toﬁ pp 2)/ reger
tq the ske ﬁ Y tﬂ) see arrows, Showin ecrrculatr n of the
Irround t u[) r&res an Ita Rears to Me that what is good or
Eeen ginger Is for the en eesgecralyrn the casé of tur-
Ine machinery, where condensation Should’be avoided.

Mr. % Thom: With regard to Frg %resume the é
duct wn, are not to scale, or | fear the shipowner wou
sayt at \Hn gottggoa andF rneerswrth these ap Irances
on” hoard, wou ﬁ ?Pace or carq a}s
sen ers s? notice in t me Sggre th om t
venratmsq tIs ver ear es e in the engine-room,
this also | aver vaI ean neces ar art for oth rﬁurgoses

an venr not see an reas teve latin
shafts sho not be d In t usu ons provr e
tearr erwrs towastes ssreoran oer
art dr icult o ven atrntg e great difficult ettrn
entilators to work automa ically in warm acesr t Eh eatr
on its way down the venti ator ets warme g rnuc

g tura wants to

hecomes lighter t Ian the air above |t an
rise Instea

ventr ators Were made ECIjrsYdeSOtltlg ot?reee %]tglrrlrernrerognse Iead-
It would n[pf)ssr le to over-

n, the outer one ea
et hs reversal of rrectmn as the outer ventifator would im-
su ate the down- %orng alr from the greater heat of the Steam
cylinders in passing

The Char,rman | onIy(szh to su%mrt afewr mahks resPect
r Kart sg Rer and some of t %matterst at have arisen

ox of the discussio As far as the St. Denis Pow?rHo se
}sc%ce neh dtrspantwasg ned, noag 1sed Dbe-
? the ate arr that % ﬁro uce the. rotors
H ese |mmer]se turbin Alt the en me[ om i veay
% Yerty artqe an uIIo wrn s and ventilators, rtw(?
no possrbe og rid. of the heat w |c bac up mainl
Was most onprI irve nt e switch house and t annex r nnrn%
aLP tion ('hv tlh engrne room dter consultin

num erq experts, we calle Kerth hrs content
was that If we orced ahcon era ea ounto fres alr rnotg
switch room, asstn g there rom rntot e.en rne room, we shQ

d[we the heate rroutw]rt the fresh air und Eressure This
plan was adopted, and the result was entrrely atisfactory.

In engine-rooms of steamships, the conditions are different
If you can prevent any ?reat bgrng radiated, there Is ?ess need
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Lorconmdgnng tlie ven llation uestton but d|ated beat from
oderg and engines an steam Ipes cannot esu JCtent ﬁre-
vented, as matters stand at the resent ttme oo 1S
suppose that wdth oridnary. cowls you can esatts a %ry
ntllaﬂon an asu f|C|entg antltyo res alr avajla
when the en%m(e room is 100ft, below the top deck. Artl |C|a
ventilation er such conditions, 1S a great advantage

The questio %s beert] raised of theh corre(c nes(f of the a|r
Bressure state etngt at In use in t] e stokepolds of torRe 0
0ats The ure is quite cor[)ect fort erateo comgustto re-
quired at tull speed on‘tor Tdo 0ats andtorpe 0 hoat e%troyers
| may m ntltjon Incidental (v a feature of interest that appeltlt
on tor [pgto aﬁs, when w rk at 2 high alr pressure the
sto e o Exroress Yvat r-tube bol ers use on
B oats IS futd to the wes rT]I'[S In wetg
tubes are small “t! At occasiona aﬁg th at one o
these bursts, an e Ire ﬂors are shut at the time, the ?
sure in the 'f Hrnaces orces the escaping steam up the funne
and nothing appens furter.

Mr I WI|| first endeavour tﬂ reply to Mr, OIassey
%ﬁecoaurrsenlv ;trnltaa] eadal ac uaLnJeI thtalyelt[ Masseve eas—
| e/t? Fve |n N thP\{\)/orld but we ave () hve mon stt |ngs
earth Bes not eleve In waste of an kind. ~But sonfe-
times waste is, beneficial, 1T a man wa H g.the streetnLt

energ%/n hut Perhaps fee hetter fot]

wastes so mkc oom ' as an ﬂ

waste. Ine- ratlon a
satfed in thet sltgnla Qver an ov ra % ?ft dow YI
there we[e al s of {ans and a so S afts an%t1 vent|
tion cowls a the coolest temp erature was 150 IS last ed

X years. ' Thep the artan ament was altered gs ﬁcnbed in

h u)oh andtetem ? re went ownto /5. [T we want

e ave qot top or It, and w wantcold we have also

got tﬁ ﬁay for’it. " I'think that seﬁ es that part—we cannot et
for nothtnﬂ In. this wor f e could shuf up

en |ner om and bring the temperatute of the alr inside fo t g

}f ur of the steam, tt\ere woud be ve[) tte waste an

ver Ittle oss—exce the_ loss of [ife. y ould |ive n
sc an atmosghere nless there were s?me Ind"of ventilation,
Ine-room ese %reat vessels are not ke thos o
or |nar oats, t e 0 tacte erngtn%rooms out 0
roportion 1o the s| aﬂtentlone

|
Phe St. Denis PowerHouse wherg notwdhstandtng attempts
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to reﬁtuce the temgera%ure it kept anstantly at 140F andthea/

coulf never P system W?% this state” of af atrs i?0“'[”1%6

l#n'[l thewh? Ftered as has been describe ¥
rom each of t egreat ectrical turbo-trans ormers alone there

was and 1S a co?thant last or vo ume of adr at 180°F. The

Hductsa ajn o eLusnanta were 3 |%meter when t
Ip was goin atteramao30m|esan r oewou
lm \9 ne that the. air wou ti Fown through dese ct%
g condttnfns were calcu ted(}o ma n 0 that—hut It
not and would ﬁt it preferred natura et down
t rough the main hatches, Fans WJe put ont own end of
eat ducts, and the result convince everyboy

tha Ls to Mr. Keith for his paper the mod
to s PW us. We nave adpapnum er otr dttfegr % systems. o?
ventilation explained to us, it adds to bhe value of Iscussion
w en we have as wi earan%eoh %u ct as possinle, 1t %vvg
us an_opportunity of knowi at has_been done over a e
experience, an companng ui; own difficultjes with_those. of
otfiers. Mr. Keith’s remarks are ofgreat ssgtance f0||0WIg

A bl Gl T SRS
Wort the result o tatneff
th eerttghne room more.eff| C|ent us induce the sh |Povvne( to

i t!]natn omth does 1t make
Invest his cagtta hn Its Inst ﬁau?(n | "have very great plea-
sure In propo |ngt IS vote of thanks
Mr. E islie . ahe verg mugh pl%asure in_ secondin n
vof t anks and liStene great mteresét t
u e paper, for wh| we are all greatly indebted to Mr

& lbam very much obliged to you for this vote of
than Peasure to tho co eh? e this eventnﬂ
and I can any ad tha ||f any member wis es or Prt er light
0D 1S, SUDIEC e 1S ST (0 I (0 e anc i anford i

! éﬁto examtneth% mqhdels and | H Xtmse/l sha']
to answer any further quest ons.

Mather : | shouIE like to prOrPJ)Steoa Very hearty votee?f

fereste ge for

be gla

Lhe subject was I ustrated bv means ofI rFern wews as weII

orki moesw Wet |ns embers. at the
e}/o\?lthe Hﬁcussmn an escrt ed| eta| r. Keith,



Note.

The Organisation of Scientific and Industrial Research.

The. authorship of the report referred to on page 262— Decem

er ISSue—was rrEa vert ntTy a&trr uteg t0 thepAgdvrsorX Council

orntedg y the Board or Education. Sir Wm. M Cormac
Bornte out that the report In question may represent

a proximation of the view Eﬂresse by the_de |uta 1on a*t e
onference on Qctober 18th, but 1S notan official paper o

Advisory Council.

0—

Awards for Session 1915-6.

e only subjects on which essays were received were those
get ror J eyAssoérate ?Oﬁr Graguate %ectrons The awards have

een a judrcated as tollows: —
ﬂsocrate Section.—Nominal, rndrgatﬁd braike and
%r;]gfgnot[]se power; how ascertained, and their relation to

“ Tea-kettle,” Mr. .las. Watt, awarded £2 value.
raduate Section.—The thrust shaft. Itsr felatrog ri
ne WO[R ea

wer_ transmitt Design of an |
thrust ocE wrﬁrpr?escrrptron o% r?etarl J

“Helix,” Mr. C. P. Tanner, awarded £2 value.

¢ AIex?nder Giwain,” Mr, 1) . Thornton, awarded £1
value.
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ELECTION OF MEMBERS.

Members elected at Council Meeting lield on Tuesday, Decem-
ber 14tli, 1915 :—

As Members.

John Graham, 37, Baring Street, South Shields.

James th (fo Reid Newfoundland Co., St. John’s, New-
foundlan

Sydney Morris, Cawnpore Cotton Mills, Cawnpore, India.
Dudley E. ] 1. Offord, 11.M.S. Conqueror G.P.0., London.
Wm. Steel Parsons, Lymedale,” Grove Park, Kent.

Frank John P|ckthaII Bartolome Mitre 250, Buenos Aires.
John Alexander Wilson, Bartolome Mitre 250, Buenos Aires.
Frederrlg1 rermval Jones, 9, John Street, ngh Street, Merthyr

Walter Macgregor Yorke, 16. Ryder Street, Cardiff.

As Associate Member,
Lynd%n Jackson, “ Brocton,” Cavendish Road, Iversal, Man-
chester.

As Graduate.
F. PI. Hawthorn, “ Toledo,” Blakehall Crescent, Wanstead.

Transferred from Associate to Member.
James Alfred Seabrook, H.M. Naval Base, Kingstown, Ireland.

Transferred from Associate to Associate Member
C. \ . Lewis, 72, estow Hill, Norwood, London, S.E.
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