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Op recent years en ers have evi c considerable mtgrest
|nth Improy ment e esb%naan iclency of the condens
ant T IS ma be attr| ted to eadet the steam
ne and the very vac um requAt 00 tam economi-
ca runnm with tHis g nother reason for this
L}orovem nt IS th ener |. adoption of con ensmg apgar
dpw Ich nowa e%/ t ecommg ore and more necessar
in some cases ahsolutely essential, as ffor Instance, In man
mo ern powersatlos These statlons or many reasonsa
snuate aconSﬁ e%abe istance awa from t etown wh |?
[

e conse uentI ve a.very limited su
%esﬁppgter 0 ee |n rPOSES, V\thch casea%%n/
ensm% rﬂlam IS nsta tL nt 0 water then regvlred
en that leakage and other sourc aste
ut ven whena p ent| ul su water (s available it seems
that engineers re eglnnln 00k upon the condensin t
more in‘the anecs ty than asare nement ora
onaI com catlon odrse in con| ering the re atlon
etween conaensin Iant and ocallty ease .of obtainin
t e necessary circulating water

]g 8 0rne |n mln
there arg 50 manX”vano styﬁges of con n)ser? some of Whic

require but a small amount of water per Io. of steam per hour
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haf.when ncon junction with a ¢cooling tower there should
h frttle dlﬁreu mJobtammg surta%?e ar?paratus or armost

any particular case.
this cursory glance at the present aspec of the condens-
ant we must-leave the .condenser qut of t uestron and
S the.nams g4 S‘é’ e an t”c” Ang.p “t” Exhaustin
rtr eafemﬁt el it st o o AT
In th et co enser, w |c(h [r]s now afmo t ohsolete |etn to Ir
Umpe outt ew erc ndensed romt este m but.also t
nject on aced e alr that time at a
cansl erab |sadv ntaern aces w ere ur and soft water
was. not availaple se a Injection, or Inst nce
arine work, w eret ler feed was ta enfromt e
atlssu\sveadt orW ?nsectrﬁ)(nm% ag \?vaa ral Sant - seaxwgtert steam
ern In t e pro ortion. 0 a% t%% {0 Wer ﬁ urhrs to a
exte ente the use of hoiler resu cha ve
as also necessary to periodi
ortign o the nsrwat rin_the boiler so ) |t cou
u led Wrth a supply of sea Wat [ and so preventt
rrnte orrbec saurae
the “introduction o ee ates an | rove
met o S e n r| t d :

oé ﬁonstructron
eneral, and .the questi ofumér Pres Instead of s? water
ecame a Serious one |sJ the introduction qf the syr-
ace conde the reat a vanf e of which ¢ nsrsts #n |ta
Brovrdrnﬂ ee Watler reefroms t solution. T IS fef ecte
tl %eJn the ¢ ornrﬁ water ag ex aust steam entire g/ segar
ge t even with surface coH ensers arhgumNp FJ essar
the ma emademuc smaller than wou betec%
wrt a et ndenser tesaﬁne capacity, as a_considera
amount of alr IS bro %vt In the mec on water.

f pumps are always o the rec roca n an ar
usually” vertical n actg eve onz nta
engines aﬁt |st)(I 'ﬁ un to % oree orr-
zo tal, ? sually of the douy actrng so |ston aneg

ro(umg this t g IS S own |n Wor %wrt t
eo enser, the ern of ver 8egtgna construe

R/es anrf IS ﬁ]ontée ggh\?a\Peesr there berarlrrge ttw% rS#Ceta%H

j)res Ures ecame
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L e R T B A A5 B

ungngﬁ} enext gr‘ton Ithows a verti-
ceﬂgsrngle cP Qp (huc et garran g or whr Ing from the
crosshea arine engine
The action rs? % W ﬂthe uR stroke 81‘ the buckﬁ
~a vacuum IS me |n the mber, C, causing the

water to OW n throu}i) nhpe foot va es owing to
€he a'i er pressure In enser h)n the "down str k

and water are orce rou e bucket va ve
untrI t
c arge IS rawn in as at first
i e
15 of .the vertical single actin tyP ?
ase.of the ump tez
e hucke
h
Iowrng Immediatel ly arterwards. t effect.o
|s ump, attoPcearancer re ue to a minimum

gho{% ) e%t;rtttremstroke 1S rergn erp the ycle
g ﬁead alves .into th shotweqf pué Phe Issarcmae %me a ?reh
ntron ust next e made of”h “Edwards Pafent Al
Istinctive feature bein the ansence of oot an
hucrg vahesh él hes onyhegn [ |re8
h'tb from t f ﬂ%enger nto’ the %dﬁ% ot ﬁO\BSrBE
b e
rsing osseu str?Seés 1t mmenc%e alr tarn water
throug he eag ghres r]t wﬁf [sqo be nri ticed that as
H stheqPort are open there arﬁ rarrr efs, th n
Hee%%osr at 1S carrl mmorgsflnrr ttﬁgn\/ avgou?d otherwrse %
he S]ot%rny hgt gontrtgutesg 0] éhe Unh eﬁrcrencrf of
Tt S o 0 Y AR
tmosphere, émd 0nse ue t% alr emarnrn n tne
um5p IS.C0 dpresse e bucket escehds the

B ucre is redyced and t earr |n tllre Cleara cewlter 1S |ve
? ex]prr] occ |es acew |chs oudrea be var
tore frrr:?es ec ndenser.

rs theE wards pump theFe has, du rn the
ast ew mont s sprung. up .a tende i

umpin met ntu ine {ns tronsIt \th% s uerate
BP&P Hentor ed, 0 t erncrease% #P crencalo t} ine Wit
Increased” vacuum. In a paper Han. C. A, Parsons, and
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Fig 3

qu G. Stone r? before the. Inshtu“m of Civil Engineers
t n efficie

e increase iven as {0
“Onatestofa 15 %Wﬁ v?/att turbine E’)\iant at two-tliirds
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the nornhal output, the, eﬁfect of an rncrease ofanbrnch of vacuum
es sto iminis tec%nsunh %n by about 4per cent.,

at h percent, at 28 |nchg ‘E er cent., and be-
rt

e/s a ] turﬁOOd acu m

enm% Inc

d29| ches by 6t07
IrSett:rerrgc seento e, rhmrgrs %slslen ra rammatl ”ret Ent
whrgh reRre ent ﬂt me rp catogr ardsotca]g og triple-
exepansro engine, wor |n wit avaﬁuum of 25 inchés, owr
were tq | crﬁase cuum in t casegterecrprocatrn
AT ﬁ pengsy e et ten]erEYacFalgretr 0 ne gheam &
le% FE orizontally an owertrca PI Y]vhr?ernthe ase oqfréhg
tur mean rncreaseo vacuu nches to 28 Inche

eap that extra ener oul méeua 0ﬁ
8 He srtrrg buttt gY&C éﬁ)rthn O? ﬁ glgg ﬁ]mJn §

gas hefor horrz% %?r in otherwr
E rtion gmduced toT Il be seent e a muc more
onsiderable portion than in the case of the reciprocating

en
gro maintain, this hr hv tr]m hBre have been |ntrodrr ﬁ
vro new aX ances Ir [51
acuum ment e object of the
is not so to 0 t in agoo acuum as to arntarn |t aé
0 matter owc re the“con ep IS, grp%s etc., agerecte
ere 'f alwast |t]y alr lea 3 ich would at once
mean. 10 ower gre an arrﬁ running at a com-
aratrveY s(r)oe ealing wdt a revqu etric area
as cons deréd e necessary,”and so we ave the Dry Air

T |s ump works in conjunction with the ordinary_air pu
on { po t?on side 0 w IC a Var earr essel |s |tter§) We
suction ¥ [ Pump em he to of%rs
alr vese and IS Tjtted wrthas c ve ch ensuires that
arran our on a reac rP/ Alr umP nder
r | ar tro WArr Pumg uns at normal speed,
uts o |cut be fou d in maint n}]ng the vacuym owin
e]a or oth e contingent reason e S ee 1S rncrease

n the original vacuurn IS 0 tar ed. ng uan it
wa]t%r | ke t circulatin e pump for c0o LH
oses c um Augme tr IS conn cted betwe Nt
‘ J“ d the conde ser an Psrsts of asnr]a 86”? (ret

the contracted portion of a pipe wh rom
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the bottom of the C ndenseré ﬁ coo\er The jet draws the
water from dthe enser an rour% the coo er to the air
umep 50 re ucrn% eartoa ery small amount.

Before cosrnq he su éﬁ To alr pumps, it |s necessar
ention oqe or two of the_dif erenttzpe of va ves In more o(r
iehgenera use, Afone.timevu caq edind rarg berwas use

ut exceptjon, |t eing especially prepared to resist. the
actron of 8 heneedPorna\yalp gﬁ(

ecom osrtron
was as fo ows Oxr e.of zinc /0 per cent., su

hur er
ok s Sk, ey Bl
me ai) Va S ROWH

Xpe ern%ﬁte KIHQROYPV snown

S are

ﬁse Va
ade Bf thrnp ﬁprﬁor nze
% out Inch't |ct<1 there
ein tree # ates to each valve,

ntop t -

ﬂ}a ecr asrﬁ 0 rjram rrés1
Fig. 4 ar% Srnang etos?)lts t%oEﬁ on
fectl free to rise and fall, arhd |t %e pnotreed tlt A etwo
ottom l|rJ)?]te%have noles |n‘t out 8 da eter,
ereu ally bein ree to four mnuaner rilled at rent
radil: sa ows, the valves odpome back qn thelr seats qurc<er
and wrt fs noIse thanwal otherwrﬁe the case. A Eer
typ alve nconsrdera euse is that known as the Bel
am an V\{( consrss 0 gorr r%ated rass p ate about
IS Inch thick with ﬁvave Puar cor spon |n lr % .
enovrr ass ot ecrrBtt atrngrr])ump |c mar He
ser ero the douple or Single actin Brston gpF
centr ump rston t%/eb Hmpr tted it
nenr eing arven by means

X he m |
eVver rom cros utr ew case rt |s
mde en ent en bern o e drr Ct- actrn

entrr ump% are a ays |rect o f t0 a
eed steana he " indepen ent crr atrn dp
as many varht ges over the main engi rrven 1
Instance, ‘when t e main egrne are artop the Inde ndent
ornﬁ]an s0 keep the congdesers cool.

€ ,
SGS% P mp 1S worked o He marp engines
OUﬂ necessary to" arrange connexions from"one

ump mag
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of the ind en ent auxiliar s to the condenser forcr
w(!atfné whlen t eshﬁ)x!slstg pu[np chebr d]vanta e of { Iﬁ
Indeperident type is that when fitted ilge suctjon,

IS usual egase the canPhe use out thes r rn
caeo er ency. Terecrprocatn t eo pum

elther e rd uble acting and t ke Is usu out
on ha the main e grnes he suction e ver
Ves are o t slameT Aoe as used in arrgumpé me dsert er

o? rubber or me]ta Iunder IS made soli now-
ad a)(]s frtted th water grooves Tn Ere erence |to emppackrnq

WOf the cIfcu tln m calje on tO 01s
rr o hehata“ iy i e

EJ \gor require ep the water rré motion,
ers ch congitions ¢ centrrfug rrlp 1S ? {0, wor
mrra tberngs ecra Y/ada ted to deal with a evolumes
at sm s no Vvalves and conseduent

r}]ever e an erous frains puton the 0Jnrp ors
8rschare Inadverten ec\x)n the r

woul simply churn the water. { suc |nts ast eto
recommen twecannotwonderthatrt rsrapr ygarmng avour
on Oth l?n] ande?easm e,.consisting as it dogs of an impelle
St RS O T
Htéij Worsrnsrdreacasmgﬁ graauaﬂg mcreEa)sr area, In
the djrection of rotation. _|n this casmg r% cast suctrﬁ
ISC ranc es T e water enters t elle

rge g el rzi
fntre elt rom Hoth sides, the latter ern most
ays t e case wever, the w ter enter from one
nn¥ ets an unb nced axial t rust on the wheel,
ustt takenu me ns of thrust col ars T
rm eIIerr ma bass or | ea to resjst t eac ||dn of t
waer an consrsso wo side pates taperin hecen re
tﬁt e'extreme ra S, et eenwhichruns a nt dt uide
t ewaterrnto thevaBesw Ich are cas etweent e side plates
an extend rom the boss to the rrcun}]erence .
hese vanes are curved away from dt ec ntre mtheo osrte
drrectron to rotatl on an are designe % t ewa 8 %rs

eller wit east ? n
rmﬁ er 1S moune rs made 0 unme | or stee with
gunmetal, the impeller being keyed on. There are two earrngs
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Pe at ei hgr erp]d fitted wrth I| num vr* bushes which are

ricated by the water. ep e outside earrnq

tere 'ﬁ Itted a brass cap, the |m er shatnot assrrbg %;

r%u This ensures Watey tightness. The | side_ fear

1S, however, more.co ép|19ate a5 In this case the shaft asse

rrgl]t rou % IS thererore necessary to tth bearin Wltg
stg ?a g)t( sometimes gunmeta bush 15 fitte

ag nd an
e the e we
grs US |ss?|t 10 aﬁowo?hene falwrthout taking out the

B oF ”ﬂ IS made either.o c‘ast worh or nmetal
erﬂ%; divide att ecen etoa mit of Tittin erm eller.

e P to wark effici nt must not contal }/arr as
this se rous Interferes with Its working; there ore % are
always fitted with an air cock at the top gf t casrn w cp
conn cte to a condenser .or air HmrP am er so at t eoy

eeex auia there IS no air r

fI starti %
nSGJ' aval ﬁ‘_‘ hto Obtahﬂt EHECGSSSW acuum
as all ejector Is |tte ”Peum EI(I;In 6onnected

esea valve 0 t?re rrvnﬂyex Ine. 0 pumgo n¥

turnrn on esteam We can easl
air_it .con
For [a msta trosthe arrand(irrcul%trn trg]umps are gften
Bast to et erin t rm of an ob on% ere sometrmes
ciig 35 man re 8”&8 and one crrcHarng
um in thesa ecastrn qb ces to rig! |ty and com-
ac ess IA er or notrce e ”}1 modem esn”(?
the electric rpotor hs becomrn the f Y u]rrte etho
rrvrn tese ntsw {e curre is available. In con-
usron |nk f ar a efficienc sconcerned the
re r}]t ayarrpumﬁ deavesvry |tter orr rveme
ave to-day had the pleasure o seern& 2a war
ou le- acgng alr pumé) workn at a vacuum c es o

mercyr he mercury gauge, the barometer at t e time
standrn}é aY 298 mcfresy ’



