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ON REQULATING THE FLOODS AND TM-
PROVING PHE NAVIGATION QF THE ERNE
AND SHANNON RIVERS*

By Mr. L. Lisay, CE
Tae Brae and Shouton wiiers have three festures, which
render it peeulistly easy 5o vegulate fheir floods, and prevend
inundations. They bave Inrge smpecficiol aress of Iakes.  Their
channels between the lakes are wide anid desp, so enpscicas as to
oucry Sheir fiods with an inclination of less than an inch » mile.

Their fooda tise sfowly, din. to Sin. in swenty-four buwrs, very

rarely miwing 1fE. in twenty-four lourss The Shamion has o

fourth fenture very rerunckable. A&li theiniH-weirs and fish-weirs

have besn parchased and removed, and st ihe shoals have been
ﬁeepened\atamt of £529,736. “The lakes in the Lough Erne

Dasin have en res of about 50,000 neres.  The shoals and straits,

which obsbruct the miver snd cawse $he lnundstions, have an &

abe length of merely Gmiles.  Caly one mill-woir (which is
ﬁ?:ﬁly fish-weir} exivts, znd it is st the outlet where thera is 2
fol] of 12ft. ‘I'ha Bhaanon basin hins lakes of the # inl ares
of 87,000 sevet. In the Jenpth, from ke Dotile Bridge.abova
Cnerloteon-Slanmon to Killalos Bridge, of 128 milss the inkes
- goenpy 503 mites; the broad, deep channel extends for 73) miles ;
the eonfined portzons of the ¢l 1 goengy ¥ 4 miles ; the
portjons of the chawme] confined 50 oa $o be visible ohstructions
are but 2 miles long.  Neither mill-welr nor fish-woir stends in
the way of the current, Whe Hoods scaveely ever rise 1ft in
twenty-fouy hours. The great flocde eve but 4. where 5
on the lands, sad euam%uh_ﬂfhm ond merely 18in. deep
over large aress. i&nny BEi nre nof, more than Gin,
desp on the land, ‘The Stwinon tiveria acours shown on the
Jin, to o mile, ¥ risen in o rather
desolate velley nmomg the Co. Lwitrisa monnfaing, in laitedo
Gideg. 14min. Saec., and lungitude 7dey, BPmin, Tmec Iis
aource i & virowiar basin, locally called the Shannon Pot, B8t in
dinmeter, and sboub 20ft. deeys. ‘e water iz of & fine, clenr,
biveich coloar, Whett X aww it in 1875 ita surface was 508 under
the land, and the stream from it was buk 55, wide and 20t deep.
In web weather it riscx over the level of the lnnd, and an immensy
ypantity of wnter isswes from i3, snd rughes down 134 miles
to enter Lough Allen, which ia 7 miles long.  From Lough
Allen, to the tide of the Atlantic occemn at Limerick, &
Jength of 348 awiles by the siniweitios of

Shpunon has been made novigable for ntenmere, with a ciept&:
river lies natorelly in eight neparate lovels,

the lowest, st Limerick, is very swall, and detached
the others by o length of live miles, -and o il of 90ft. The
apper level, at the wutiet from Lough Alten, has a fatl of 20f, in
aix miies, und affords no matter fur distwssion here, Therefore
we will congider only the six levels from Currick-an-Shanuon
CaaﬁmnnelE “The lowest level between Unstlecunnell
putk Killafoe fis but mmall, contmining only 041 aves of lowland,
rorely in aunsmer or sutumo, pd rasely covered by ore
thoan 148k of water. Lo preserve
autu;mi ﬁAoods the mﬂs:s;“ Ei the
nemly, AP {1y solid emk ng sy
years for a navigabion Dorse tow-path, extends olong one side of
tho wiver, the only openings being feur calverts for side
drainnge. A juere trifle wonid make i a complete profective
ambastfonent.  On the other side of the yiver there forbonatsly
exists a matural ridge, whicl is n little hizher than the highest
finods. I is not continuons, but inberrapied in Jive places.
Phene ciroutistracsy reader it very vwsy to probect the lowlunly
from ail fionds, Very favoursble wites exiné for brek drains to
canry off rnin waber sadl mprings.  The 642 noves of lewlnsuds muy
be thus tod from A Hhivods 2t & cost of
26000, beng £19 per nore.  This woukt p.llo"i\' ?f }fh!m

the lnd fran swuanmer
flood st Imdl‘r::svaetl Pl

irrigation
i The

the river, the of th

Jinea! feet of open sluice in enchy weir would relieva
1and, and i 3 value dingly.

all the low:
flood

foods &t Killsles than 3t wasbefore ths works wets

WOL3c How in 3
i d oz before = oiilE water conal fs now a torreitt

e great aut
only hiae scewred in the Siaunon within the lnst thivly years.
i3 od tha whele of the crops on 15,300 ncres, and injur
3000 noves more, It Bepan to gé vut on the sround at Portumnn
on the 13th of Augnst, and rose ift, 3in. in five days. It
yomained ot thab lieight for five days more, when St hegan
to fall.  'he very lowest lots of land were coversd by wiler
1ft. @i, deep.  The inrge aress of weadow thers were covered
vendly 1Nin, deap. The flood begom to full on the Zith of
Augusti and continmed to fall ak the avernge rate of ln, 2
day il ghe Gt of September. Then there was no water on

ed { im) e,

¥ » = -
1u floods, ¥ mid-Hoods the passage is dangerous 3 in hizh floods
in Tt mny be restored to its fonmer tranguil state of
waber by building a conerete protection wall where tha protection
bank was, which the comunissioners fockahly cut nwuy, Soume
wmore works are Yequived for imﬁamoig tha pavigdion ot Derry
Inlond and White's Fard. canal ab i Y
be - clepnad  and iu&mwﬂ. 1 now sebmit the Iellowing
gs'olmi.thna: -0 circumstances aod feafwres of the
haunon tiver render it very essy to regulste ita flovds and
protect the lasds from injurious innhdat 2} The dend

1

the anendows, aud so it yemsined $iH the Zied of Seyp r
Fifteon dnys—but the water i she river and deaius was even with
the surface of the land.  In working at the hay, men's feek sank
into the ground, Mnddy water vose after them, and ik wos
jupmsible to mve the hay. It is important to nole well here
two thinga—how stowly she fleod vose ou the 1nnd—merely 32in.
i six Jays, or 3jin. averge in twenty-four hours—what o s

opth of flood waler thers was on tho Iand—20in, depth of water
for fonr duys, £fin, Fepth of water for twendy-seven tayd, I'hen

astuestion serely for fifteen to Hepternber 24th. Another
very imporfant gwtso nmicm‘:l(:m a0 ohutruction whatever
in the Shmmn, nt or neay Portumna, o provent the free flow of
the Shanuon fute Lough Derg, which is o wide deep Inke
wiles lowg. This wide, diep watay himving uo bla

| i the surface, mtuwithinloﬂﬂft.qf memound
ﬁt Ki(lénlue. The a.nmét%or this ﬁ&ﬁ' mof 1&& wide, and T3k
& rumning water, with an ind jon !
t.oegm weir, Over the weir-mound there is + sudden fall of the
wrater of 24t T, This diagram represents sccurately the rela-
Eive Jevels and inelinstions of thnti}md shove, at, snd below the

Killaloe weir. It is deawn by wyself, from levels taken
hy miyself there in Angust, ,, When the flord wus ab ita
highest. ‘There wss a8 measured by e, in the hoight

oight of
Hhab fast of nntuma floods, in Angust 1801, a cataract, & clesr
fal} J ©ft, %in. over the weir. The river channel downwads fo
Thridge was more than 450ft. wide, by more than 634,

deap, with s rurface inclington of more thar 34t per wile,
From the bridge dowmwarde there 9 fall of 4fh in a quarter
Juils, x8 shown on tids diggeara setion: I esk was_not thet
weir-monnd on that osonsion & greab obeiruction? Evidently
IF thal weiranonnd had wot been thers on that ocosdon
whare would have been the flood surface frats ite site n&:o Por-
twmna and Mealick? T ewbmit for considerntion & they
worth] have been nafollows :—Twt s line be denyn fron the surface
e waler helow the waiv upwards te the d, deep teater,

s prwnliel to the surfacs of the floed river, ns it wna on tha
mr.Au%ms. Had tho weir not bean theve the surince of the
water o fete Isat ahove the site of the weir would have been u

fraction of an inch higher than that line, and 300 uprwards,
which in above tha head of the shoal, and in it
wonld be din. or Bin. above that lne. The Hood water wonld be

runwing it a column 86, deep ingtosd of 8it. deep, and mustran
faster, aml must have a prester inclination. The velocity in the
8¢ deep channel wwa J5016, per minuta; in the Gft. channel it
would be 3308t Anincrense of 5in. or Gin. in thesurface fall from
brond decp water te the site of the sy removed weir
mound would saffice to increso the velocity 5o a8 to corry off the
sswe quantity of Good water, with 26t less depth, sa reuired.
(Ff the 26, Din, $hot wonld Leﬁined Sust ahove ise site of the
supposed removed weir G be lost in gonerating
quired groatar
Yoo pained fn Lough Derﬁ. sl by thet loogh the pave would
e gained at Porbutona—thet is, the fiood waber wonld have been
QWini. lower Hwre,  But the meadows were ¢ov by 20in,
of Houd waber, and that serely four dayn, herefors, if the weir
yuarnd had not been at illaloe in Awgnss, 1862, the low Iouds at
Yortwonn wonld not have been covered at all by Huod wager.
They worki have been sstumied for eleven days. Instesd of
b.-wyngbcen Rooded frote the 14th of August fo the 9th of Sep-

alwr, which the eocupiers of the bands 1y e
systen of river smbanianents in mack sbjevted te ns dangerms,
and_ prowerly sv:hwhm ik i profiosed to make high embaniuments,
In this oase the required band ts wre i, exish for
nove_n-ciﬁl:tim of the requitgd lemsth, a0 permanently solid
24 to be-sbsclubely safe, and the smull portions o be baSlt need
net be more thow 36 6o 5 high, “I'he olmiructions are a rock-
shoal near the ainiddie of the Jepgth; an old Dhridge with naerow
arclie sad thiek pters, tid o shosl of sulid Hmestone yoel ot the
autlet,  Toenlarge the choane] in those places, so o5 to moke

it carcy fioods b o level low emough o preserve the lauds
roquire -
99,907 culsis yards of oxcwwntion du clay ..
08,795 9 s finwek ..
Ammubridgn,ﬂ:mml“.qm R LAHKS
Anewrogulntier walr .. o e w0 w0 e e oo PSER
Jomd forapoil .. . o0 ae an e e e e e i
Tomposary dlviston of wabttr . oo w0 .0 an e .o LOW
This smoennls to £37 on acre on the 631 scres to bo relioved from
enmmer and aul 3 contd i ; total B4z

i £2258 5

P'his amounts to £38 per scre ou the 841 peres Hable to antman
and winter fioeds. The Shannon floods may be well studied in thiree
clogses, ¥iz.-—the small fioods, greas antwmn fluods, and greabwinter
Agods, The small flooda bave peenrred every year sud in every
wonth, It a peried of twenky yesta they do more than
grent, fioads. ‘Fhay have kept the lund sstursted and cold duri
March, April, snd Msy, which mvenwd the growth

d the & of sedge ond weeds.

of Eood an
. Tmshemwmm]yiateinthom,mdwm in
coming to maburity, The mow g2 af the vrop s thrown back
into Tabny senson, the saving of 3t is Inberious st expousive,
and often finpossible. In the lorge fink mendows & are three
qualities of hay, vis., sedye, mixed with tall, soft weeds, which
ja net b from £3%0 43 an irish sere; the second wuaity is rawn
bent genss, with seme nnbural rygerass, and great nantities of
aneadow swoet; this is sek ot from £4 4o £5 an Irish nore; thind,
timothy grass, phleun, nodos Sent hay for hunting hornes,
and s g0k for £0 to £8 an Toish acre, T have dhy wp $he soile of
the thres qualitiva of meadow, and fniled b dizcover any dilfer-
ence, ‘Ihe difference of $he values of the meadowa resnlis from a
difference of the Jovels of the lands.  Phe good “Thnothy graes”
meafow luds are 12in. to 1%in. bigher than the obhers, snd
are connequently above waber o joonth earlier iu spring,
when they shine forth beantiful, bright preen islouds, Tha
aedgy, weedy meadows are the lowest ﬁy aume inches, and are
suturated longer than the ofhers. The kiudners of the soil of
theee ix evinced in ma‘;f‘ny placen by the following intaveating fack,
viz e ek

DR i Yy ipnts of clover
and gome fine Bnecieu of ara to be seen, beslihy, bab mozll
el distant.  Of courge, i these Iands were freed from saturaiion

in spring, summer, and antumn, $he clover and fine species of grass
+woald flonrish and extend to a material degree, 2nd in o fow years
the d wonld be b1 b d in value. ~ The
:hg;,-regm amount of Iajury fo ¢he cropd from the small floods in
irty years far exceeds the aggregate amovat of dsmages that have
actually occurred from $he one grest autumn flood that had
_ocenrred within that peried.  The quantity of water fowing off
in the river a% Medlick, from = ik hasin of 2,500,800 acres—
400,000 square l_mle.s—-mg in afl those small mnder 300,000
::uli‘?l feet per Ld hnﬁw! i t river i.i fully broad
eep encugh, ny nllen enouuh to off thinkb tpnnti
ad more st o moderate velocity. - "y

1,

; 1 “Ilee only obstructiol

are the weir Whila af the low land fni 120 xmn‘s’iesﬂxi?;

met{: in wn%e:i the we:rvmmrflz, with o fall of several
uswch‘_wrﬁm‘u_ any ‘sluice or Hoodpate, act &5

pevminent artificial b to the flow of the river Hifip

. t.he&zwould have been morely saturated frem the 168(L of
August to the 28t of Aungist; and thenceforward sil the Innds
wonkt have been guite dry 11 the el of Septewber, und ol the
crops might have beeu faveti. she Killzlos veeir moind wers

& i
iqurtantelemmiwmldhy intaf

ey w'r}g_lr,_ another

only } noatcd with the visible part of the atemi Teing

nd the may e Improved to the fnliest extent neces-
sy or Qesived for o tird park of the s which the Government
Ding been nelvined &6 nagist in aperding. {33 This sy e effected
by mesns of movable regnlating weirs which may he all built in
one sensoty, and by dynsmite Dblasting and steam dretging.

have all the details nocessary to prove this for each Ievel of the
river, No mors or plang are necessary. 1 have
aceurats acale g, and seetions of all the shraits and
shoals, aud the zopimd of the river babulated for ita present and

for the proposed state in 5.
PHE TORPEDO VESBEL DESTBOYER.

We mentioned in our issae of April 20, that Capbsin Briesvon
wis constrocting & vessl for handling wew torpeds which
attained such marvellous ?B”d during the trisls on the Hudsoy,
reporbed to the Urdnence Deparbiment December 7, 1877, Thix
voasel js now comypleted, and wag lanncd d inbo the Fudson from
the whatf of the Dslamater Jronworks last Saturday, stenn

i prapell other hinery behig attached sl ready
for netion. ‘The boilers, owing o thejk preat weight, conld notba
placed on bonyd hefore the launch, ss the vessel hnd to be lifted nto

oating derricles. ¢ lannch excited much sttention
heing bavled ona lovel from the
Dulkhend on the Hudson. ‘Fhe
t in tion with powesful
the vessel wnas hwuled, stem K

charactay, the
interfor of the !Jcii:r—hom to the
@ aatahlish

sitaw
tackle being am foramost,
along the level wayn with mmeh facility. When ariving at the
halkhend of the river, the direction of which was neprly at right
angies tn the we ¢ vessel, by an appropriste change of th
sreavgoment of the tnckdes, was lp forword unti
renched some 3006, beyond the bulichead. A decrick plased inthe
Tine of keel was then-imed to 1if4 the forwnnd end of thestracture
by 5 sevies of akrxps ing noder flre bottom in such & manher
am to divido the strain over a comsidernblo distance of the bokiom.
The iiiﬁnf geaw of dhe derricle was noxt lied with sufficient
force to relieve the presswre onm the ways. this mement the
mekmw wat breked into the river, 'ivbgaﬁbx:dmki.enu mﬂbed
o atatignzry stewm engine pusbed the ly =i vor
beyond the buléuwi. kil only 408, of it vemained on pulid
cound, A sepond dereick was then brought ciose ko the bulk-
ﬁmd which, by means of straps a3 alvendy mentioned, lifted the
stern ahove the waye. Timvmelbs‘:ﬁ'now whelly svapended in
ir, ot seows were banied into the viver, the notion
the Destroyer lowersd inte its
future element. .
The form

the hull Is very peculiag, Doth ends belog procisely
inating with very fine wedfes, puobably ahfrper than
doep draught yet built,  “The length B 130it.;
depth, 1.7 beam, 12, ecirems, thug &;msenhn,: the une
ion.of aleven tjmesgmtcriengﬁh i hemn,  The rudder
of the now cenft renuives special attention, a8 it is wholly uneon-
abinclted to a
varkical it dron post wekded $o o prel fon of tha ke,
wt aft of the propeller, its wpper pert being neorly AfE
ow waker Hine, e Hilers consiet of thin platesof fvon ivetted
on opposite sides of the rudder, o few inches fromw its bottom.
These tillers m:olwmm by sirnight reds cotmeeted to the
Siydeantfc eylinders of Sin. diameter nttached

pistouy of horizontal
£0 the sides of the Avcontingly the steeving gesr will D
plucad 105, belory waser line, whils the topof the rodder only
reaches within 4ft. of the water Iine. The professiomal render
wot full. 20 inatitute o Teet this th o

iy

ity of 1. Derp ns w sbornge reservoir, hitherto value!
?‘mﬂd Beatilised, Thelale containg 50,000 oores— -1U,2[I9,mgqm
feok, ‘Ihe proper level for stepmbeat navigation, propoasd an
TRRHTRIR Shasnen Commissioners, and Ieyalived by the
Slannon Ael, 30 2t under the surface of the mendow Jund,
The enpaowity of that reservolr ia O cubic feet, When

the grent vainfall coenrred on tha 1%%1 A
shorage i filed mp graduslh
durimy ahd mn,ﬁ

; m‘rz{tl“ Inke had beé;!‘ X
t 1 i

flomds. It might have been };‘ﬁ uvaﬂahf:z that thwe. The quanbity
of water Heen, sind \lm-in%‘:he Peevious month, wes undee 400,000
enbic foet por minnte. Pl chrnanel, as i thea waa, snd now i,
way_fully eapable of carsying off thut quantity st the navigation
lgvel, and ki the surface of the Shannon river and of h
Darp: the fm_ﬂiit ander He surface of the low lands. Hid
it been zo, the rise of 2in. by the minfalls would lave left
that Jake surisce, when highest, some inches wnder o Jow lands.
Forty Whﬂ remavable, ing weira were consiructed in the
Beina yenrango. When wholly closed up ix summer, the;
mui:g&ip the mmﬂo&m of mﬂood fa;- }; vaduable smbaé
navigation, wholly open in 5, they crnse no stoj

in the river surf kable I T mobi!elmsbems’:
excollent zetion for severnl yeam ata place called Purt 3 PAnglais,
above Pavia, and above the junction of the Selse sud the Marne.

WaHH Al
the

3 s it when all open 4[ there was not a ripple ou the viver How- the

ing by. 1 saw it raised and lowored with ense and facility. ¥
have here a letter from M, Gambuzat, the chief mﬁ’inur of the
viver Seine, in which Do informs me that sll these wholly
romayoblo  regulnting  welrs in Seine mre remarkably
eifective nud suitable for regulalivg thad great cowmmereind
viver.  In I mmde an  engineeriog fowr of the
viver Soine, mod saw and sketched those weirs They net
well, Imé X hove suother slesign mare suifable to the circom-
siances of the Sheuson, 1,08 me now put forward the following

noune of bt | 1

It gear nndl the iuvention of M. -Lafargue, now

attracting nnch attention at the Paxis Bahibition, BL Lafargue's

device rot only expones | past of the rudder head to an

:ggnnsnt’n fire, but his hydraulio cylinder is actually placed
we the some and seversd feet nbove the water Line,

‘We do not om this occasion o enter ot the Inborions
tosle of giviny & eomplete description of tlre nrechaniom of the
estrayer, but we connot abstaiu from adverting laefly to the
fuct that the intention is to render this vessel so far impregonble
Hiatin sitacking lm;; m i6 ot defy the doppuumt‘s fire, o%eriag

Pl ants wnd el

- , 08 well as
protecting the bass of the smokee pipe.

The lending feature of the construction of the hull is, its being

vided with an intermediate curved Btomn

plate placed
the how, ioclmed ab an 45 deg., and supported on the
2ff side by & wood backing 4ft. Gin. deep at the base. The steer.
ing whee is applied behind this wood becking, & wire rope extend.
ing fram its barvel to » four-way cock nenr the sters, by which
e er re iz sdmittad a1 Iy te By dranli cyling
at tha siem, the motion of whots piztone nchuste the rudder,
“the Juwer division of the vessel iy supplied with air for supplying
ol boiler furnsoes by powerful blowews drowing in mr g;vm
ve.

Tt §4 havdly neceasary to stnte thab during abtnck the Destroyer
is intended o be as deeply framersed in the waker nstise nmuitaJm;
bt this decp fmmersion need not alnem e ship's company aa i6
mornstimes did in the ™ cheese boxes ™ duriue the war, fora deck.
houss or cabin 7Oft. Jong, compused of p iron, i rivetted
water-tight to the vpper port of Hie hull -As this cahin, which
ina no olmﬂn%ﬂin he widen, virtinkly forma prrt of the holl, i
wonld be safe to run with the k:é,w deck considerally below the

proposition =~If ju July, 1861, a month previowsly to the grest | water-line. CGwing %o the stased peouliarity of eenstruction, the
| the Killnloe weit-inound hod been wholly removed, and a | tonstrostor says that the new torpedo vessel will Tive st sen in
whally remevalile weir like that in the Seine ot Port PAngli bvey, more pardicalasly since its atil 1y mosy extra-
hpd Beem cted, sud subsequently been ”’“}ﬁ’fﬁ:"“"““m‘i’ :%mry, an advantme tting from the < that the
duriug the month wanﬁluit;, nowe of the crops level of the | bottons mest be heavily ballosted in osder So insure deep Inner-
Shannon, obove the Kifluloe weir-auownd, have been | sion, thmb;i;g na other weight placed between the two decks
imateially injured. Mo other fiood of so"grent magnitude as that | then cork inflated air begs.—Phe A8 droy and Nary
of Angust, laﬁf&lma & in r st haring the Iast | Journal.

thirty years wa not asserding that the weir in the Seine at

Portd ‘Anli;iais is the mowt suitable pattern weir for the Shan-
non ot Kiilaloe, but I asert thot, such #s 3t iy, i onc
like 3¢ had bean buils m the Shannon ot Killalee, sud

i it

judicionsly moncuvred during ‘the ;;m thirly years, bu
iittla materin]l dsmoge would have beon done to the Jow
Eands governed by it. The offcial registics of the heighis of
she water ‘over the locksill show that—First, the surbace of
T.ongh Derg haa never fullen so low ae the Jevel of GEE over fhe
Iokesill ; second, bhntthe Jowest level to which i ever hasor ever
can descend is 74t over that mark ; third, that for 2 great partof
every yest it ix §ft to 9ft. over thnt pomnt, and often rises 10ft.
over if.  Thevefore, the'level of the Shannon from Kilaloe
B ey years by, b a5 U Lol rapir o
yenys, [t ned vels varyd

15, o 3. higher then Wi, pariium ra e

This las besn done and mninteined by commissioners,
in violafion of their own pi snd of the Act of Pulin

Sreau Sreemane Smar.—ORE of our corvespondents in Lonca-
shire writes :—*A new st et Ttgear,‘ tented by Mr. Harri-
s0n, was on Wednesdsy exhibited for the firsh tims at the works of
Messrs. Hodgaon and Stend, enginsers, Salford. By thisinvention
Mr. Harrison elaims fo seenre to the helmuman a perfect conitrol
over thewbeuﬁngleﬂngims, and aleo to do awny with thenoise which
i4 8o objectionadle i the ap) now in uee on some of the
ateamships. The first object i attained by means of a rota;g
dise valve operated apon by the steering wheel, which cuts
she mbesm aubomatically and controle the sctionzof the piaton rod
to within 3in., the engine, in fact, responding instantaneously to
e mation of the atecring wheel, whilst noise is obviated
by the substijution in the working gear of » worm in the place of
the usnal wheels ond pinfons. 1t iz slso claimed that the en
wil? exerh the power of twalve mem on the rudder, which will be
eyt stoady however rough the action of tha sea may be upon i

ment 1 and 2 ¥iok, o.61, to tha injury of tho lands for
thivty-one miles ‘The nu Gon for steambonta i o
Jittlo better than it was before the works a% Meclick, but it in far

The working of the apparatus sppeared to pive entisfac to
i i ho_immpech ’it,bn?lunﬁgmhmﬁiti.

a i wl it
shertly S0 usdergo o prackicnl test o board ship st Liverpool,



