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IONDON RAPID TRANSIT.

ADFANTANES AND FAULIAN OF THE
REATHEAD BYSTEM.
Bagincering FProbl In Nis € setion

and Their MHolatlon-Opposition of Prep.
erty Owners Along the Line and PifSen).
tes In Taanelling Through Sand sad
Oravel-Automutie Linlag and Werking
a Compressed Alr—The System Soscens.
fal s Nomdon Clay, but Might Fall in
Oiher Geologienl Formuilons,

Loxpox, Bopt. 10.~The junetion of King Wil-
Mam and Arthur stronts with the end of Lon.
don Drldgn, close to the spot

Whers London's eolamn, polnting st the akies

Lika & tall bally, Hifts ita head and llea,
fa porhapa the busisst place on sarth. From
damlight until dark traMo (s all but congostad
on tha bridge and in the near-by strects. The
procossion of horse, foot, and wheel (s contin-
vous. Evory spoocles of vohicle, from wvast

lour-horss merchandize vans, tandem market
wagons, lurithering butehers' aud brewors’
carts, to the olegant enuipnges of grent mer-

vhanta  and  fannciers,  the  deg  or
mall  earts und  traps of smart young
Frokora, the  hioyele of tha eity clerk.

ond the costor monger's tiny donkey wagon,
tn tangled awd eonfusod procession, erowds
tho pavement froma curh to curb, while all
sorts and monditlons of mon, women,. and chil-
dran throng the sidewalks, tha doorways and
even All up the interstices between tha vehi-
eles in the strects. From tho time business
begins inthe morning until it is over at night
thero lanot n single moment when & man
could cross tho street without running the
risk of heing knocked down, except when the
pollcemen periodically stop all velicular traf-
flo to allow foot passengers tu go over; nor ia
there a single moment that one may stand still
on the sidewa!k without Leing jostled nlong,
whether he will ur not.

Right on this tumultuous eorner, however,
there is a door where one may enter, pay two
pence, drop down over n hundred fect into the
bowels of the earth by elevator, shool right
under the bottom of the Thames by electrio
rallway, and bob up serencly op another eleva-
tor almost three and n hall miles away, In the
comparative ful anil qulet of subur-
ban Btockwell, wherns dwell myrind clerks,
tradesmen, and working people of the
clty. This Is the City and South Lon-
don Rallway, only recently opened to the
publie, & system which promises to solve
the problem of underground locomotion
and rapld transit for great citivs, Mr.
Louls Bterne, a New Yorker who has done
businessin London for twenty years and as-
sisted In the promotion of this new subway,
took a Bux reporter through i thisweek. They
desocended 87 feot in the eclovator, which car-
ries 6O peoplo, and were deposited in a beauti-
fually clean station wl.l h walla of white enamel.
the atmosphere being muech mors pure and
refreshing than at the surface. Their fellow
passengers were mostly working people, er-
rand boys with hundles, women golng back to
their homes from shopping tours, and early
returning clerks.

“The great bulk of our traMe.” mald Mr.
Bterne, "l done early In the morning and
aftershops nnd ofMices close at night in carry-
ing working poople back and forth. Then the
elevators and trains are crowded to thair full
eapavity at overy trip."

A blust of cold air, almost suffieient to take
one's hat off, from the black mouth of the tun-
nel, was tho precursor of the arrival of the
traln, which came up on a single track be-
tween two platforms. so thot the incoming
pasaengers got out on one side and tho out-
going ones got in on the othor. As they
took thelr seats in the car the electric lights
wuddonly went out. but after a second's delay

gleamed ngaln as  suddenly. This, Mr,
fterne oxplnined. was «due to the faot
that tha light wops supplied from the

engine, and, when tho engino that Lad just
brought tha train in was uncoupled, it eut off
the communication until the othor engine dt
the othor ond was coupled. Thetvain ran very

(1]
llri. AN TRANCT

Fiy 2

easily nod smoothly, thaugh there was somo

stralning nnd gronaing of the woodwaork, owing

o thoe inferior constructionof thie rolling stoek.

!l"haro wus noontinnnl reaving s while the

'train was in motion, hardly sufileiont, how.
. over, to prevent converaation,

* We ure now gulng down nn Incline of one
* foot in fourteon,” said Mr, Bterne, as the train
 started, “and thus we get down under the bed

of the rivor to a depth of about thirty-Nve foet
sdditional to tho eighty-seven feet doscent in
tho elevator.”

Thi train made three stops—it Borough, at
‘the Elephant and Castie, and at Konuington
_Oval-befors it reachul tho southern ter-

minus ot Stockwell, whero the works aro situ-
ated. and all Ina very littlo mors than flltesn
minutes, On the return with Mr, Btorne along
*busy Arthur street und down Bwan lsnn, under
.whioh theroughtare lar below tha lurflca. the
tunnol runstotho Thames, M. htorno r
e ull warehouuses on the up]luhl de
L] dg’oo(lr uni or

rl

e u na!

ﬂzmh bul‘l‘dlnsm \\bilo H wu.n “ﬁ
sk us tu e

awnors sent to us ono day to
know w wo roached tlm r vicln trm

ponld havo a wan on hand to iook oultar

i rﬂon ultlrgd dralus, azunt Lback word

i nel bod been already bored unides

ulldings, aul for hnlf o mile on the

l'. ouulnoﬂr who dn\-lud thinibo&l nehemn
Iwny enterprise w
hiw urutoumuﬂ n

ndon, and it s to
energy In cur inu out his plans that
: ors owa &0 much In thulmpmvvd nrospect
0? lng oused wmo\n {ho inlulomblo
ovar inoren-lng Lu un opomotion.
"ﬁ‘!ﬁ arcquainted wlfh o w;ao u{:
f’ sual:uru lwlll by ovident
to creato his own pra.m lﬂ:'
tn croats new prmtluntl ture
kuol’ a-ln}l ar kind, To tumwl mushu
ar mmmh} in the opon country may pro-
u{ iMerent problems f[or thy en-
they aro o
0 1ose which

noer, r;ullu |Ill!erunt ur
%{vlnmnion tunnnl in o densely pulat
’l. an A'll n‘m

ot

ave to bo m-wl ul
vouuntry, aud especl in ona
0 0 vosied intercets aro held so sae rul ns in
I and, the physical difloultivs sro by no
meaus the greatest ones with which an
caginosr has often to contend in inlroduel.ni
A Dow .plrturn. A _lopg-lorgotten b
oo, _dal u nor upl n

the dally tldo of land travel in one channel,
Tho tide, too, ia moro active, morn impetuons
in iLnunhat‘mn that nf mndrlm. for tha num-
bor of journm 4 por individual in the latter eity
I# not muc tnur llEm nlf that of the average
citizan of i) ho rensgon for this |s
anpareat. ulhe ondoner who 18 old vnough
to remembar thingn us they wore twenty-tive
In thirl{ yoars ugo, the ever-rostinsy fux of
mmanity In the present d“i:) I8 n von-
stant soarce of wonder, rmer times
f_ one snw n _carpenter, IlrluLlns'm'. or
whorer at  work. owe might e pretty
sure that ha lived In the neighborhood,
'lrnlml.rl y was born thora liko his tnther Iwfore
e Now he anita wark at 5 o'clock, or 1
weloek on Haturdays, nnd |m-uu-s |.u1hn|m an
hous In reaching hils home, Cheap fores nmil
the lm*rt-aa il vinlua of land n tho great eltios
have hesn mtn the eansp and offect of this
change, Tho concentration of husinesa, Tor-
morly diffused among many hands, in a fow
vast trms s another modern causn, nrmmlg
avory neighborhiood wuas solf-rontained, noo
tho greator part of its Inhabitanta seldom
feaed Its boundarien. It had Its own butehoer,
mker, groon grocor, !umltum ulmlvr fron-
munger. &c.. ench teadesman um-u’ Iis
own ahap, e Hiving over it often with hisap-
prontices nud nseistants, Now the tradeswien

of the town have thelr suburban residences
end come tolown by traln in the sama way as
the merchanr, Inwyer, ur stock broker n
England nuclass has bonelited by the general
prospority of the last quarter of a century
mam than have the shopkeepers of the towns.
A suburban butcher makes a fortune inn few
?um-s. and ||urt:hnwnu. ountry seat which an
mpoverished baronet 'ilu to throw on the
market. He is succeeded by his asaistant, who
& few yeara before was going ruundé{ur prders
head ll‘lurlllemannernl’but url.oyslu
gland, and he, too, retires in a few years.

small starts making b rﬂul hymuehlnerr
and now dines with his butler mlt[nd A
chalr, while In the same neighborhivod tho
linen :Ira,:er ordry goods merohant has so ex-
tended his connection and enlarged his shop
that hiis son has become one of the hest known
nmonz the wwlth{ owners of four-in-hand
a. It is conditions such_as these which
nwu 1 tha volume of travel and render schemes
like Mr. Greathend's railway a necessity of the

l"l‘lm City and 8outh London Rallway is but a
short line—not much above thres miles In
length. Ittaps A populons. respectable, amd
quite unlnlumﬂlu: part of London, clilefly in-
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habited by the eity clerk and shop assistant
clans. 8 northe terminns is on the ap-
proach to Lﬂml 1 r!a.lgn an tha Uity sids,
whero the is donser and stead-
inr than ina ) other Pnré of London. Imme-
dintoly th' paving the City terminus the line
bonds nbruptly with a sharp curve and rapid
incline to um muth and this_ takes It bolow

tie Liod of the Thames. Exeopting where
the line muas under tho river and he-
nrath one blnol. nf warehouses on th

wholly beunenth
!nllnwinx the line of
Bwan lnne for the short
3 then, when it
wide, It runs beneath
ifare formed by the
Newington dausewny,
ennington Park rond. and Ctapham rond.
These t uwukllln.rgn nre th mn't ancient and
the chinf upproaches to London from the
south, Itwas from the Dorough, it will ba re-
memnbered, t‘lult Lhmlcur’n llgrima storted on

mullmﬂ} lw,;l
Ruhlio i mar
rthur stroet an
distance un the north ba
cmerges on the Burrvy
the continuous horou
eri'h llisﬁg wtreet,

ﬂmir ruus Journoey to Canterbury, aud there
still existan Tabard Inn, altho ud“h thu urlgmul
bullding has now dinnmmnr Besides the
torminl there are four ntntiuus ut approxi-
u}n!ulv oqual distancos. 'l“hs rallway consists

two tunncls, the up and_down lines boing
ench In Its own sulbway. Tho ralls are never
less than forty foot below tho wurfmce: that
is tho winimum depth, but In  many
cagen this in greatly excomiod, for (nstance,
n crunli hv river where the tunnols had to
rB(‘Rﬂ'll rdown In order to getinto Arm
ground Irn ow the tidal inlluence, Passenger
communicution with the surfaco Is enrried on

gl; rﬁll:.br hrdnuuu nhlﬂt‘“ﬁ'o” it wou!ldlt;o
o to descond nn -
"3 on luot aixtr or unnt yi g?lo omni-

ulot ‘F nm CUTA Wore run ng on lll_}n sur-
he traction is nutlr r vlectrical, lt

atlng bool} nlringnnt pr-n\'in on on tho
uf nl slature that sten losomotlv ua
int dnl it ho use sndoners have had quite
uu!lhaiuu experiones of the sulphurous ot-

mosphers nngawl Iurruum g msl or eoke fur-
noves through lon cuu-ru rallwnye,

10 length of the City and South I.m'ulnn.
way s 3 1.4 ml o8, Lho route Imlui.
in Ngure o axtansion which {s :u

mmle to Ulaphaw shortly s shown hv thy
l{otw ue. ‘fn{'% to followed 1% boneath
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to englneers, and will be, apparent to any opn
wlin remombers that a locomotive hons hr)
made mors than thees timoes as powerful u 9
reanired to keop fts train goihg in order to
give the extrn pull for Uwe start, un- this twa-
thirds extra powar is ahsorhod the lirnkes
In stopping at the next station, e Aystom Ia
naturatly not avallablo for rallways that havo
to follow the surfiee,  Inan overhead mallwny
the plan could o adopted, but would entail n
niore eostly struetunre, aml firther wottld neoed-
sitate tho stntions heing plueed further from
the strect level, A few feet highor or lower
however, of nu cousoguenco o the deep
tunnel railway.

The upnnd tivn dlown fines run each In {ts own
tunncl  This may be sald (o bew necessury
Inrtnrthhr-—utlwml system. Imthe first plnco
t nasists ventilation, or, mther, supplics n
means of ventilation in itself, The trains aro
0 pretty elose (e in the tunnel, and they net as
rl-tomﬁ in o longeylinder, driving outalr heforns
hem and drawing fresh ade fie behind, thus
vinsing a constant einvulntion. This is very
nedieeahile at the stations, where no distinet
drnght can lu- folt inthe shait on the appronel
ol n traln, the Idstrice Uniderground. nod
still more uuunlln Motropolitan Uimnlerground
Hne, this prvangement wouli have done much
to overvonie the horrors of the passago on
those railways: but both up and down lues be-
ing enrricad i one tunnel, the nlr cseapes nt
thie sido of the teain, nnd even whot s Imln-llwl
inone directon by oo sp tenin {3 earriod back
Ly the down tradn

Another renson why the ap-pod-down teafe
should be evarrled in differsnt tunnels is in
order to effoclt asaving in hovizontal spoee,
Vortienlly the sogineers inve powers of eon-
struction—that is, statatory, not  physieal
powers of m-]luirn.-liun—lu the contro of the
globg, but they must Keop honeath the publie
streots and not take awny Jpndownors' enrth,
although the lnndowner might never know it
had gone. Bomoe of the streets bonoath which
the City and Sonth London Ratlway passos nee
very narrow, And thera Is no room for two tun-
wlg abreast. This apemed an insupernble dit-
lennlty ot tiest, ol it was thought thnt the
jonses on e 8hile of the street woulld
wve te b piacchn=cd, until Mr, Gresthead
'!I.lg‘{ul-h“l the simple expedient of tipping his
ne up edgeways, a8 it were. nnd runoing one
hlnm‘ above the olher. It wis nlao seen that
his arrangement had a further advantage, so
that the tunnels have boen plneed at different
levels, although not immoediptely one above
i other, even where the rowds are wide, The
commnnieation between the station platforms
and the streets above (8 hy hydraulle eleva-
turs, It I8 desirable, of course, to use the sume
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lifta for tha llr and down linea. This conld be
accomplished by bringing the it shaft down
betweon the two lines were the tunnels nill-- hy
wide, but the sucfuces spanee botween the two
lines 18 the publh street, which must not
be encroached upon. Tha tunnels have,
therefore, bLeon set with their nxes in
a pluna disgonal to the street  surface,
and thus either one u.m reached
from the elevitor cage by monans of a
short and easy incline. In this \ur there is
avoided that stair exereise to which avernge
civilized humanity has a decided ohjection.
The goneral arrangement of umlypuu[intor-
m-d ate station is well shown in flgure 2,
ho city terminus, which is shown on the
plan Ngure 4, is heneath i lhiouse at the corner
of Arthur stroct and King Willinm street, and
i% on the direct u1||-rom-h from the north side
cll' London Bridge.  The ticket or bookin
r-r-hn.iaun the ground lovel, the npper par

nr the building being used for offices, as
shown in the section igure 4. The work here
wis earried out without disturbing the walls
of tha house ubove,

The leading fonturs in construeting thia rail-
way—as it should he in constructing any rail-
way In s erowded city—was to disturb the aur-
face as little as ,ms-lhlll The Inrgest open
spuee in the nelghborhocd isthe river Thames,
lmri it was determinod to use this as the out.
let for the exeavution. A shaft was sunk from
tho bottom of_the Thames noar the Old Bwan
Pier on the Middlesex shore, but suffleiently
far out not to intorfere with the wharfage. This
shaft was fron-linod and thirteen feet in diam-
ter. It was earricd down through sand and
grn\'el into  the ndon lt;inr. and  wWas

BO

ur [ 3 ¢ above tho
luei of high

| water. " It was nrntnu-lclul
.,- a _temporary staging, wus  shown in
ure b, ‘.lp'aln was the Nrst work and polnt

n departure, and froun this shaft was dri\na

the first tunncl, begun In November, 1
The second or lower tnnnel was next_begun,
and the two then proceeded together. The ad-

vantages of ginking tha shaft in tho river b
are obyious in the facility offerod for carryin
away tho soll in barges the cheapost mode o
transport. The two tunnels wore worked in
Loth dirmllunn-numl toward tho city ter-
minus, and south under the river., A space of
4 et U inchos separnted them.

'l'uﬁm ssbruetion of the tunnnls m.n earried
cans of an opparntus do 1 for thy
Ly SIr(in-nNnm-lnml annrs Ilv_l:umwu

Kinonrsas tho shinsld.” Thoe

tunnelling shiold was I'!n-t tml by Prunel

purposn of carrvin ald Thames
Vi l'll.tll‘l'lll(\ll\'c rat Wi -uha To Brunal,
therefore, belonga the |-|ulal nf wenting the
shichd, but many lluurn\ummltn huve sinco
beon madoe, ho most notable aro un-
doultedly thosa embodied in the Groat-
hond sv=tom. An unt of tha munnor in
which the work was rarried out at the shaft In
tlu- rivier hed will w'rh ‘im ul'f.ml t.hu bost de-
rlf\lmu ul llm #hi a m vortical shaflt

Iu ng  lLeon {- " u hort  excavation

" Imrl:nnln qlrﬂctinn wna mile,

ndt I8 furmedd tho boaginuin o tunnel,
hu.lu exc \uliuu tvmipm anten cy‘l]in or

foot U
U Inche Tiu ongth. In B lro Ut!m ahield lu
shown lmtu tudinal nmtlun r in eross-
soctlon. hn outor thick Llnck 1 emnrawntn
the stoel oylinder. Insldo of the Iatter, and
fixod to it noar the front ond, is & strong cast
tron ring. Attached to this is tlnosh atrl uropar.
consls J.Ingnraut«ol diap rngm which Iu&
an purtition of the steal eylinder. e
shield 1s 'ummrt on tho outaide by a
ring. which also sorves as cnabutm nt urt
Stn be_ described L
nto uh!nh lortslxim thu a um
oud

plapks Irnocal -o l:nn bo

E‘ M“ uunt nﬁveuﬂou Is as follows: Tha

he P a8 u%sel oy nderat}
t‘m ahiell . whenoa Itfh n to t‘m nearest
‘m fummuuinn

A
snding” having 'q
ramu\ln' [0 rnJ r.'oruo uﬂ.
pushed forward in & mannor wi

IJL' l("B i

ponurs n
ME&I in hrud

he ocom I
onc nn

tl-llrﬂ urthor roferepce to the illu -tnuo 'I'he
nnels nre lined with onst Iro?mr li ng
{’: :unrn form rlar Regmenta mf o' r
f int ml vro_janl.lo l ]
il atter
Inuh ] tmu {c
foot inolion feo
3llmu er, the lattor, t)"u. belng
lametor of the tunansl ﬂno of t mrlnll #
art ur another nru shown in place on tFo
In of figure B, Asthe work progrosses ti
ring nenrest the shield naturally forms the
end of the comploted part t 0 tum‘l . and
this v ullp ies o abutioent age
nra mark 1 llgure Gand the rnmut eme

salves . Tt will Lo seen that as the rims aro
forced out of tlm c)ll“ulurn the lﬂudnnur is I.o
n uon

B L b

prosy alx “!u rrulh- v, Tho r
(L I

m“&“’ﬂ

il

&
(3 =T S ..‘

mﬁ v

the Lunn Is themselvos
o?

sdnul'-

5.1 -4

.qalltw

shiold Torward ancothor lvn
1t will be soen that nnml 10 stacl eylinder
slides forward on tho tunnel lining an annular
spaco I8 loft surtounding tho lning, This
would be an nndesirable foatures wore it loft,
hut Mr. Greathead hns .n'i.nu advantage of it
to ndtl n considerulile Impm\ oment to his sya-
tem, Inflgure N s shiown a ﬂmllln Ap)in.
ratus uscid rurtlm purpose of 1illing this_ an-
nlllnr HDRCo, apparatus consista of nn
nlr tight l'l‘lll‘ld!‘l‘]lﬂ\ ng an axinl shaft with
pnrld o4, the nhnft working through n

nm box ot nud havin ttached o
hrmdd outside, .'}‘hr- nhjcet -:?' tp paddies
is to  Kkeop

tha rnml. which has to bae
falrly lanld, at n

muognneuun vonsistoney,
=0 that the heavy

nrt will not settls at the
bottom, The gronting 18 mado of n blue lins
lime. Inench sogmoent of the cost iron Ilnimf
n hole Is loft, and in thess holea s Insorted
the nozzle of n nrmnn liwse which leads from
the grouting eylindor. 'Che nozzlo boing &n
!'-Ince. nir mmrrunqml to thirty to forty poun

o the squnre nch is admitted to tho eylinder,
nnd this tnrcos the llqul-l grout into the nu-
nilar space loft ltrnund the iron linlng.
ordor to make sure that the space is 8lled tlm
nyozzle Is attached to the lower holos
and the grout ln Iomed through
until It  appears at hole  ahove,
Tho grout soon sets, and in thls way a shell of
coment about an tach thick Is placed round

Casriron Tunnet Lining
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the iron tunnol linfng. forming an hopormoa-
Lle conting, and protecting the cast iron rom
molsturs and oxidation, It should ho stated
that each of the rings of linlug Is composed of
elx rogmonts, inaddition to which there is &
short key segment with parallel Oangos to
form the top, as shown in figure 1. The e¢lr-
cumferentiod jolnts nre mude with tarred ropos
and eement, und the lopgitudinal ones with
pine stelps,

In the description it has hitherto been as-
sumod that the tupnel wns  belng driven
through firm earth. In the City and Bouth
London Rallway by [ar the u.'wnti.r length wea
constructad in the gml-u{ strutum known
asthe London clay, but in plaees there wor
fanlts, and one of these eaused the enginesrs
u great dea! of trouble. When the Hne was al-
mist completod  the contrictors were vn-
plensantly surpriscod by an inflow of water at
the Stockwell end. and it war then found that

the  miners hod  worked out of  the
el into s el of elean, water-benring
:-Mul uud grasvel,  This  was  undoubt-

1) the bed of an ancient stredin. or
rnt 1er it might Le deseribed as an under-
ground river, for the fow of water was con-
+tant. and the presenrs was equal to a head of
about thicty-Nve foet. It was just one of those
unpleasant ine 1dents which spoll a record job.
take the gilt off o contract, nnd may convert It
into n henvy loss, It was soon seen that this
short length, fur It was only u few hundrod foet
across, would require o different mode of treat-
ment from that pursued with the n.llsl;lo Lon-
don clay. rgo air unmpmnin plant il
erocted closs by, and an air lock was bullt
across the end of the tunnel. Although the
system of working in compressed air as a
menns of kKeeping out water s now woll known
to engineers, o fow wm'du of explanntion :nay
not bw out of place. o plan was first intro-
duead for the purpose of sinking bridge foun-
dations in the bed of & river. In such an opera-

I tion a vertical calsson s used, and the calsson

may be sald to correspondto the tunnel shield,
the former vmrl.m vertically and the lattor
horizontally, 1@ case of the tunnel in
}l.lr'hﬂnh the Ilmcmium was as follows: A
ouble ajr-tight partition or air lock was bujit
across the tunnel o short distance from the
end, so that a closed chamber was formed hy
the lining of the tunnel, the air lock shutting
oft the after, emd, aml the shicld the for-
wanrd  end. n ease of the water's coms-
ing freely through the opening, the shield,

I
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throngh whick thy men work, haq naturally to
bl' tightly fastened, Upon the chambers being
with comproesod air, however. the open-

'fln the shiehl may be opensd and water will

not coma through o long ns the air prossura
I8 in vxcens of that due to the head of water:
in other worde, the air will escape through
the opening, and the current belng In an out-
ward direct/on, the water will not flow in in op-
positlon to it.  Of eourso these results ars not
nhs-r-lut(-l) obtalned in practice, for wnrkl.ns
un or Erusnurn Is nlways very wel. husiness,

principle s as  deseribsl. In
tlm R!u'kw.-ll tunnel thn rcumra roaquirn
was not very great, only ln-umtn tin tho
squars ineh, or just the wmount Lo which ma-
rino boilers wero pressod nbont twenty-fivo
oors ago. Working In comprossod wir (s very
rying to the men and leads at timos tu eom-
plaints of a curious and specinl puturo, Somo
mon cannot stand the work at nll, o good deal
depending on the constitution and hablt of
life. Itis by no means the most robust in ap-
peprancs who aro best fitted for the work,
mtaone thing s nbesolutely requisito, a tem-
wrate mode of life, A clean mucous mem-
rano (8 § neooksity,

There Is n methixl of working on the Groat-
hend syatem which Is enrried un \rhul]‘s within
the shield. This is naturally used where the
ground I very soft and it 18 desirabile to have
Ho opening, llmllllmmtlun (lgure 10} shows
the arrangemoent, 1 is tho eylindrical steel
tube and A istho shioll, which in this case 18
uI' f-|rl'a'iul nnilnirutliun Thers 1s s elused

is_subject to pressure and {s
llllod w illl water. This water flnds an uﬂnl
through the uiliuhl hy monans of roveral Je
ddd, 18 fores of 1l-lu washos down t

\uhil'h I'nlln nto tho roeoptacle,
From this receplaclo o plpo, E,
returns to t nk,nand through this the water
returns, earrylng tho débris with It. Thuwll
I8 luosened ll{ moans of the ';iruilu('!hl‘c
which m-rk t 1muslt t,ha alilal he plpe
for carryi niu the surplus wuler. When su fﬂ
clort mate rlu e bean removed Irum t.hu
working fnee in front of tho shicld and has po-
cumulated in the tank. steel trucks, i led
w}ih water uwra brought undor "hf nron A I
The \a vos e o aro closod to sh 0x-
tarnal 1rossurn. Commu ontlnn m\ Rk
oponad between the truc t the
und or mud Iu um]a‘tter lll! into tlmtuhs by
wa gravity and the water ascends to k

uplane. o cloar out the {:imu should

ecome blocked, the current of water Is nurB
grﬁ::t from tho pipe D through the branch

mud or aan
ut tho h-ottnr
10 ta
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w liuh is rnh\h-d by an alr motor.  Whoen eut-
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]“t; operated n us shown by dotted

hon the vul ors want renewing the holler hl
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ition lurm olaimed for the Gre !hudan tfdu darlnthlm re nun od forward, nlldlu rioneas of ita working. d to learn some-
J!‘l;loﬂ“’:d Il' rq.,l mant asn valid m ..?'. .J‘ up to the ;l:lat L] Mtr rum permanent tu ﬁ??. of ’““‘r?..-" n “:I:nﬁo o
o AQ ntwmom ochomo of lumm and arn q rhmu {.I py[i ﬂal nlnc. ust an n talnm- po In ope If B } %ﬁ" b ML S n'“.
l'mnt. &‘nl' Nlota P] uﬁmb@roll T gl Iﬂl‘l;'lwt lt!.h b ", E?‘nﬁ'\"’ﬁ" L;h%ﬁon%lvntron? unl !erl‘nr::l . l1au 'E‘“nle An ri?nml aro Pur{nrm ino
omm“” I| afid s une Bt "" » | Ing a_* headiug.” a1 -' thnwl nur: mos nmmun most nove 1
zlff'wo E‘tau. ““w m‘:l :R l“:'n. {a *In\rn the trlilll.'n'l;n‘n' - . ,?Iﬁad|n‘ﬁ]‘:,‘,‘l‘,-.m'n‘“1},"',’§"m Inwa us | Great d ahield thn F tractora, vrurtln‘
:m-m rglétmo Iwnr} hla \'antuaso nmnconuntnrowﬁ knuwn fl :l“ up the sontral space, What énginoers | at nlx .mp t' an muah A
promoto cftga%ll u th 'ﬂn 'm et cnma“ un tran by a I:amlncdln“- ': ‘l'l “‘,L'Z ti fengl.riinh% * !Vn u—: m
prode wl‘t “llh.lrvr ritwlﬂo quIclont ' g{!‘!id tunn: f. driven ah u f the rk. ugh %h f ho nld wator nm}
£5 %ay that thonet flnmnntwu e fo ing' down, of ylircumfer. l;o of n\lmnoe w‘r::I 6
nlthough it wos n]lmmc(! by overy pu LS :Ill‘e‘“’!la‘ludgr bp:ls :gfw us blo n’e‘han n rlnr ntﬂm po 3?? ¢ Jn'.n
e Gl R T enthen “r; & tee!cu urved knives. lgu Vo say, tha aol w gravel a8 Aoon PRy #X o
:.n't‘l'uon mrlu dll‘ﬂou tﬁ the manto . role, & ngmwhoowhon { ? ynjot of ssuut. which eol-
nmab 'ore him rln nn u&l‘ng pd[} °“{L" i:liﬂadmhn ra}fe %nnml aud prevented the
hio huﬁnm u-ncn-n:1 l-n‘ltoﬂf ua-‘l o!l ‘T:i'w h uutte"- is | water from flowlng through.
70?(‘&?"“;%:.@;:. to t rt;‘n omcon “FI"” hnw ntﬁln ﬂsnm"lndf“gfumr olng A
ﬂmrlnnnr mo eloct to roal [ ellh“a}u};ﬂhag . vinw of » part %e d of the c!l n-
ont 6 No! I‘ vdon on the sou mfor rwith thacutteﬂl #h d
rga onat, "5r Richmonil nn tho woat, an . n figure 6§ the ah{old n ma\rod forward to
I‘I" find dlmt acoess to the City by a stralg |L %‘t'll'rlr Its %lglt exci‘tm and ‘l;ll;:r:: ne w“?l thsm-
Ly l
1dmw the hydraulic s a [nto the oy in-
wgfur. and, thn’ng’l’?ul?:t“}lm:“ th%mﬁ'e\e?ﬂ% AT [RoN RIS WHKN ’Eﬂ"**? i dnr A, and then build up, Insi aof the
sorvi o unt \nllud ¥ AnY other city in tho OF COMPLETED TUNWLL eylinder, anothor ring of the east-iron mnnel
wor| na a land spproach on onn lining, which in turn will form an abutment
aldnonlr. nlﬂanmﬂl'l he ebb and flow of 3 SY1EL CYLINOER, .- for the rama to pross nlrllimlt In forclng the

Tt will bo seen that the Greathud l'rlothnh of
oxenvation entalls no settlement of luud A
hole of thadlze of the tunnel is bored by the
ahlold mmil the eurth is nmurlnﬂ umum‘mﬂmL
The hole that [8 made is Dlled by the cast-lron
lining. 1t is elear, thearofora that no nuhal-
denes ean take plecn. Cortain owners of p
erty adjoining tho lins of route ween nut ul’
this opinion, noid varions alalms woers mide

or erncks fn_walls and other :Inmnﬁm of n
ike naturs, which wore attributed to theiun-
noelling u]l-'miinn! in the stroot helow, !
wure supposod to be fororunnora of worae
pome,  Fortunately for himself, Mr. Greathead
had taken the precnution, bofore the work ba-
giun, of plmlumn Wing every cracked wall or
athor siggn of hrud foundations on the line, ami
H‘Il“"' mute witnesses were of the greatest use
in refreshing the memorier of tho propesty
ownners ns to the antigulty of tho eracks,

Thoe lift wellsof the City amid HBouth London
Rallway are twenty-five foet in dinmebor, and
nro Hned with iron, ns s the tunnel. Iu sach
well there work two gemicireular cagen, ench
ocoupying half of the cross section of the woell
The enpaoity of the 41 Thl; in fifty porsons eoch,
8o that tho two will hold just w trainful of 1O
luum ngers. Al tho Btoekwell terminus thore

the necosanry In;dr aulle pumplng plnut
working up to L200 pounds pressure. The
main at Ar=t is seven pnd o halt inches in -ll
ameter, nod is geadua!ly reduced Lo thres snd
B yunrter,

I Hifts on the vallway are worked on thln
principle, and nol by the direct ram, the hel,
of it helug so great. Thore are four w ru

ropes to n eage, ench having a hroaking straln

of fifty-flve tons, or 220 tons in all. The work-
ing lond will be thres and a quarter tons, so
there is o fair morgin of safety. There ura,

morever, the usunl safety nppllnnu-a The
wasto water i rednrned to the pumping, sta-
tlon, und Is used over and ovor sgaln, ere

Is un aecumulator seventeen inches in dlume-
'lvnuu suventeen Inchos stroke ut the pump-
dopot. nml e secomd one nine and ono-
lmt Inchies in dipmeter and twonty-seven
foot stroke ot about the middle of the
line to rl'll\u'l'llw velocity of thy stroke. An-
other use to which the hydranlic power is put
i- frecing the tunnols teom witer, for the level
is helow all drains. This is effected by the
Grouthead ejoctor, It eonsists of a jet of pros-
suro wnter emoerging into o receptacle which
containg the eollected draln water, The p l’?-
s water esenpos with consiillerable velos
amd “ots up an Imdueed ecurrent in the sur-
rounding water, It is very curlons to sve
water thua doing that which, according to thoe
ancient provorb, is un Impossibility, namely,

flowing ap hill,

It was originally intonded i]mt the City and
South Lomdon Rallway should be worked by
enble traction, and arrangements woere made
for this system, A scheme for electrienl trac-
tion was considersd and rejected in favor of
the wire rope.  While the Parlinmentary fight
was I.-uing entried  on, llowever. electriclt
madesueliadvanees that it was Anally adopted.
The contractors for this l,llll't of the selieme
undenwk that the I:nn ngo <-l' tha trnlns

should not exceed n cost of 3% pence per train
mile. A troin consists of three coaches, and.

with the electrie locomotive, weighs from 20

to 40 tons, The full mmplemnn! of passengers

s 104 porsons. It is claimed that the figure
iu-n A the cheapest at which electrie trac-
tion has yot been undartaken,

Tlhe run is made nt the rate of 15 miles an
hour, Including four stoppoges, Theraisa tive-
minuto service.,  The wmotives nra u,;ln
howaver, to draw the tmin nt the rate of &

25 miles an hour, For railway teavolling lha
apead I8 low; for short distances within city
bounedarics it hns been found to ho suffieient.
The carringes are of the Amerlean system.
that i/ there is o long eontinuous ear with
doors dnd platforms at oneh end, in place of
having the doors at the shile, and the carrisges
divided by transverse [mriit ons, after the
faskion of the ol English _coaches, Tha
Ameriean system of paving a fixed fare for all
distancos on entoring the station s also
adopted. Both innovations on English practica
g'q. wir 1o moet with generl approv The
14

ght of ears from foor to mr-r is Boven I’e--i
and tha maximum wlith of the car s about
ton foot. That, of course, is only in the middle
height, but on the whole the ten feet dinmeter
of tunnel gives amplo room in the ear.

In flgure 12 is an exterior view of one
of tha electric loeomotives. The admirable
featuro of these engines is that there 4 no
gearing of nopy kind required to transmit the

wwor to the wheels,  Around the wheel axles

hero Is constructed tho armature of an eloc-
trical engine: that is, the axle of the .,a.rrrln!z
wheals forms the nplndln of tho motar, As wi
be seen in ligure 14, which 18 a section of the
locomotive, there are two sete of wheels, both
driven and both rtmnluﬁ- indepumlt'nt!r. thore
being a double motor, lie sestional drawing,
flgure 13, shows this arranﬁnmnnl. Tho mo-
tors are series wound. and their speed of revo-
lution naturally varies with that of the tresin.

he sfze of whowls nan ol on the locomaotives
In question rmwirr s 110 turns to give fifteen
mlles an hours 7The maximuin horso powoer is
1004 units.

Thoe engines and dynamos which eonstitute
the power generating plant aro sltuated at the
lnr]nvilml stution ut BStockwell, shown In
lguro i eross  soction through
engine housn is gshown in fOgure 15, F um
are threo Edison-Hopkinson dynamos, ench
driven by a belt runnlng{ from compound
Imnrtulunnlnunxivln off 376 Indicated horse
qu er. Thoro is u Wilson-Hortnell umrnur.

rtm-nnu uf which automaotio 1‘ut»uﬁ' anr 18
HOrk 4,60 hat tho UOAREILY OF s edm et
tothe vnf.:ilw is rogulated automatically ns the
lond on t emmrlr‘a \Prluu. Bteam at 140 pounds
prossurs i8 supplled hv four Laneashire bofl-
ors hoving mechonieal stokers. Tho arrange-
ments for taking In eoal and bringing it to tho
putomatiec firing npparntus are well thought
out, but would take lrm much spaco to de-
seribe, There ars foed water hna{ors nnd va-
rlous other appliances which peed not boe
dwelt upun.

The eloctrie eurrent genorating dynamos
are fitted with bar armatures, ho‘ we’isht of
esch being nt“out two tons. ch eomplete
machine wr.-ig 8 about uo\e:!toun tons, The
ﬂ: net | {u re excesdingly masslve, each

with its pole plece heinu over four tnﬂ
and tho )'ol‘%or the machine throo tons. i
output is 4 ampiras at
cal o t'lunnv holng as high
he C W and South lmldun llnllwar lmu now
been open nine mnonths, an
ran uunlnnnrlna Buccess, ko much sothat s
lu t.ha sune rineiple, but of great-
ar ongth, anta

i

run from the
rban  nelgh-

thumuz
1£ nt pat
h ood -rri hnphn{d' ush. Sumr ines will
hop st som

nuhuun tall
oﬂn te and harmonious pllm may evolv
by which rallway commaunication hatll'un dif-
enntplmoltlm Bﬂ“l]} tmm Is may be
de morn rapld, more & m:: , and more cer-
present it requ rollimul Uos-
tobclq,hlu to find ono's way a ven
e axpa ced native too often discovers
when he wishes to get anroas London that, ar-
rn matters how ho will, ho cannot continus
8 journey from one line to the other without
l altnl half an hour to an hour,
0 P:! and Héuth London Ballway Is, as has
an englueoring suecess, Unfortu-
mm ls' il. hias not boen n Nnanelal BUCCEHY,
elrenmstance upon which the nllnl'ullﬂldn‘ru
naturally lny most stress, muy GWEVer,
that thougl hlllll\lﬂﬂ for the Lﬂfl"'l'nm”"ﬂw
i

stralghtforward Loodon elny, and even the
water-benring  samd and gravel, the systom
way nol Le nunl'll adapted for other geologi-
cal lurmatl Nuw York, for instan “b.r!.ml“

on at\;dl-y nt mu.tied it wou

Particularly Interesting
Ruyers of Cloaks,

Ladies’ and Misses' Cloaks and
Suits; Alaska Seal and Fur-
Lined Garments; Fur Capes,
Collars, Scarfs, Boas, Muffs.

We beg to Invite the attention of buy-
ers to the very great bargains wo shall
offer on Monday, and during the week,
in Ladies® Imported SBulta and those of
our own make; Ludles’ Londonsmade
Jackets, Paletots, Newmarkets, and
Travelling Garments of avery desorip-
tion; Capes made In Cloths, Plaln and
Brocado Velvels und Plushes, Bllk, Beal,
Mink, BSable, and all fashionable furs;
also to our unapproachable colloction of
Misses’ Cloaks and Suits.

We make no charge for alteriag eolther
J.mdies' or Misses' Cloake, Auits, Far Gur.
menis, or Fur Capes,

Silk Department,

Exceptional Values for this Week.

100 Pleces

Novelty Plaid and Striped
Surah Silk at

490- Yd.; actual valus $1.
' One Lot

Black all-silk Satin Brocade,

69c¢C. va.; wortn 980,

VELVETS

For Millinery, Trimming, and Dreas pur-
poses, in all tha staple and faney shades,
from 81 per yard upward,

Dress Goods Department,

“SPECIAL” for This Week.
250 Pleces

All-Wool French Foule,

590. Yd.; actual valus §1,

These goods are this season’s importation,

and comprise s full line of all the newest
shades.

BLAOCEK GOODS.
50 Pleces 52-inch

All-Wool Cloth Suitings,
49c¢. va; worth 75c.

Ladies’ Hoslery and Underwear,

Ladles' Bllk plated Hose, in a largs va-
riety of colors, 335c. pair; worth 75,

Ladies' fine quality English Silk Hoss,
black and colored, $1.225 pair; worth $3.50,

Children's Fast Black extra heavy Ribbed
Cotton Hose, glze 6 to 10 inches, 25¢. pair;
worth 30,

Ladies' genuine Swiss Ribbed Wool Vests
——High neck, short sleeves, colors white,
sky blue, and medicated’ scarlet, all sizes,
T5¢. each; worth $1. High neck, long
sleeves, In white only, 88c.; worth $1.85.

Ladies” white Lambs' Wool Veats and
Drawers (Vests, high neck, long and short
gleoves), $1.25 each; worth $1.75,

Art De;rtment.

Now styles in Bilk Chair Reste. plain and
figured sllk pufiings, finished with ribbon tes,

08e, each.

Hand-painted Burah Bilk Chalr Resta, light

to dark shadings, with gold outlins, $1.05,

Down-filled 8ofa Cushions. exquisite designa

{n finest quality of igured China Bilk, $L.83.
China 8ilk Lambrequins, 2% yards long.

fringed all round, $2.80 each; extra values.

VEILINCS.

The largest and most complete assortment
of Veilings ever shown. comprising all the
latost novelties and nowest combinations of
Chenille, Yelvet and Crystal, in dots and
figuraa.

All-ellk Gauze and Grenadine Draperies
and Flouncings, 45 and 48 inches wide, at

62¢., Toc. and 98c. yard; half former prices.

Men's Furnishings.

Men's Silk and Satin Teck, Four-in-Hand,
and PufY Scarfs, in very neat effects, light
and dark grounds, 45c. each; worth 630,

Men's Teck, Four-in-Hand, and Puff Silk
and Batin Scarfs, of the very beat quality,
latest shapes, and newest colorings, 500,
cach; worth 88c.

Men's finest quality Imported De Join-
ville Bilk nnd Satin Bearfs, in light and dark
colors, andd vory latest effocts, 98c. ench;

Worth $1.30. N DERWEAR.

Man's White Merino and Natural Wool Bhirts
and Drawers, all sizes, 75¢.. ©8c., $1.25 and
$1.50 each.

Men's extra fine quality Camel'a-halr Bhirts
and Drawers, oll slzes, $1.00 each; worth
$1.08,

Mon's best guality tull regular made Natural
Wool Bhirta and Drawers, $2.560 each; worth
$2.08,

Norfolk & New Brunewiok full regular made
all-wool White Bhirts sud Drawers, $2.25 each.

HALF HOSE.—Five BSpecial Values.
Men's genuine fast black Cotton Hal! Hose
textra spliced feet), all sizes, 12kc. palr;
worth 26,

Men's extrs fino and heavy-welght Merino
Halt Hose, fancy striped asond plain mode
oolors, 18¢. pair; worth 35e.

Men's winter welght colored Cotton Hall
Hose, in grays, tans, and fast black, all sizea,
25¢. palr; worth 300,

Men's superfine English Merino Half Hose,
tan and mode shades (extra spliced fest), all
sizas, 300 pair; worth 50c.

Men's pure natural Lamb's-wool Halt Hose,
modium welght, ull 6lzcs, 42¢ pale; worth e,

UMBRELLAS,

26-inch English Gloria Umbrellns, with
cases, fanoy sllver wountings on bandles,

at $1,60 each; worth $3.25,

@

Simsn, Crowind & Simun

Reading for Intending

Suits, Furs, Jhilinery Goods, &<

Millinery Department,

Supplementary Opening of
Imported Bonnets,

Round Hats and Turbans,

Owing to the late arrival of many of
our Imported Models, wo have decided to
make s supplementary exhibit on Monday
and Tuesday, Oct, 19 and 20, when we shall
show tha very latest and choloest ereations
of the leading modiates abroad.

Wa shall alsu display many new and origl.
nal ideas in DRESS and SUIT HATS from
our own workrooms, marked at very low

prices.
FELT GOODS.

10,000 dozen best. quality Ladiea’, Minges',
and Children's Fur Felt Hats and Bonnnu_
in all the newest shapes, styles, and colors,
from 08e. upward.

Large variety of filne Imported Novelties
in Felt Goods not to be seen elsawhere.

BPECIAL.—1,000 doren Ladles' and Missey
Felt Hate, In a large assortment of shapes,
in biach and all eclors, at 48¢, each,

Special Ribbon Sale.

250 pleces Faney Novelty Btripe and Bro-
cade Ribbon, new cholce goods of superiop
quality, 8 and 4 inches wide, all good shades,
at 28¢. per yard; worth 65¢. and 75¢.

Feather Boas and Collars,

1,000 dozen Feather Boas and Collars, in
all styles and grades of Ostrich, Coque, and
Hackle Feathers, also many cholca Import-
ed novelties in Feather and Marabout
effects for neckwear, oxclusive with us,

All our Coque and Hackle Beas and Col.
lare are of Berlin make, which are the very
best produced, belng perfectly soft and
pliable.  SPECIAL VALUES,

300 dozen Coque and Hackle Collars, 18
inches long, at 81.75 each; worth $3.00.

75 Coque and Hnokle Boas, 3% vards long,
at 85.98 each; worth $8.75.

—

Ladies’ and Infants'

Underwear Department,

CHILDREN’S CLOAKS (up to 4 years),
In styles becoming to all ehlidren. Assort.
ment too large and varied to describe,

Special Bargains for this Week :
HANDBOMELY TRIMMED CLOAKS
At B2.75, 83.75, 85.

INFANTS’ LONG OLOAKS,
In Cashmere and Lamb's Woal,
At 51.98, 82.50, 83.25.

INFANTS' Complete OUTF“& $8.98,

Ladies’ All-Wool Flannel Wrappers,
In & variety of colors, at

82.75; wortn e

The “Judic” Corset.
Our Fall importations of this celebrated
Corset are now on sale, We are the sols
owners.

BPECIAL BALE

Ohemlle Portleres.

- - n"'_
88 Chanlllo Portieresat.........$4.70 palr
One lot Chenille Portieres, some plain,
others with dado and frieze, heavy fringe
top and bottom, regular $8 quality, at $4.79
palr.
8§11 Chenille Portieres at......,.$5.93 palr
One lot very fine Chenllle Portleres, In
Nile, Gobelln, Terra Cotta, Tobacco, Gold,
and Garnet, with rich Greclan border and
heavy fringe, regular $11 quality, at $5.98
palr,
814 Chenllle Portferes at....... . $7.98 palr
One lot French Chenillo Portieres, figured
all over, in cholee deslgns and coloriugs,
regular $14 quality, at $7.98 pair,

SPECIAL BALE OF

BLANKETS.

(Basement,)

Housekeppers and hotel-keepers will find
this an unusual opportunity to supply their
requilroments in Wool Blankets, Huving been
purchased by us on very advantageous terms
{in many instances below setual manufactur-
ing cost), the prices now quoted maeko them
positive and sbsoluto bargains.

10-4 Blankets, $2.4% pair; worth $3.48,

10-4 Blankets, $2.08 palr; worth $3.08.

10-4 Blankets, $3.98 pair; worth $5.25,

11-4 Blankets, $3.48 palr: worth $4.75,

114 Blankets, $4.98 pair; worth $06.23.

114 California Lamb's-wool Blankets at
$06.48 puir: worlh $8.50,

Extra Iarge slza Blunkets at $8.75 palr;
worth $10.50,

Extra largoe California Wool Blankets at
$0.48 pair; worth $12.%0.

Down Comfortables.

Full #ize French BSateen Elder Down
Quilts, warranted mot to shed feathers and
fast colors at 85,98 and 87.48 eaoh;
worth $8,75 and $11.50.

Hnusakaepﬁg Linens,

Opening Fall Importations of Bleached
and Cream Table Damuasks, Napkio,
Towels, Doylies, Lunch and Tea Sets with
frioge and hemstitched, White Lloner

Cloths with Napkins to match.

At 12%e. each—Huck Towels, all linen

0 1Ba.
'Al:hﬁm saoh—Huok Towels, 22244 Inches
pure linen, regular prics 25c.

At B0¢. yard—Bleached Table Damask, all
linen, worth (e,

At URe. yard—PRleashed Satin Domask, 03
Inehes whle, worth Bbe,

At 08¢, dogen—2% Nopkins,
$1,530.

ALSLAD dopen—Lurge Sizo
ulir price $2.00,

At $1.10 each—Fringel Tabtls Cloths,
ored border, 2% yards long, worth §1.76,

all linen, warth
Napkins, rvig=
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