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intersting it inigit: bo, but wo maay look nt the types
ansd trace tho lino of thoughit of the dosigners, aud se
whst succosa huas bion attained.

Leoking fir8t; nt the oid and still.used vertical hingod
ivalve, wo, son at once titat its w6iglat n the pivot,
nad bas littho affect in campleting it8 alosing. Obvious.
]y tisa way ta improvo it ivas te place the seat ans
siope or niake it eutirely lavai, and this was donc. But
at best, a hinged valve catu opon at only ona sida and

thaîf open at iLs two onde. For instance a 4-im. squarej iiniug valve weid rtîquire a 2-i. lift ta ba fully
open, but if (Fig. 1> opeued 0qually ail round (Fig. 2)
only I-iD. wvauld bo rcquir'od. If therofara a langer

1vualvP arcs lie requincd witlîeut increasa af lift, tise
only course is ta increase tine nuiber of valves.

Ciscular sud aLlier valves having a parallol lift,
obviùusy have four imes tho aresai hing«!d valves ai
c-quaI lifLt, but in simple or single bout valves, the litait
of ares is aIse Very soon rcsclîed.

To inecase the affectiva, or discharging capacity af
the aralellif vavewithut nera-cn.-itslift, an

opein wa mde n ts enre(Fig. ) adi thon
bocme he nnlarvale ithtwobets n te amne

piano. A grat ixpravemnent on thisw~as t ho raisingy cf
t1e iDUer beat to a iglier levaI, makiog the iell-knoivn
Hasrvey & Westfs double beat valve, wvhich net only
securod, larger ares, -%vitlîout incresso af lift, but aliowed
of Lbe rcducing of the diffarence in the relstivo aras of

Itise beati,, and thus aise of-theo weight or pressure af the
valve an its beats. Carnying on the samne principle, a
.-top further praduced the beat valve tbrea and four,
<Fige. 6 ana 7). An exaniple of the latter may bo
fouud at tho Moutreal Wilter-Works.

Pursuing in the samne niannar tihe lino of thaught
-1ilich produced the simple aunular valve and the

grated fli p-valve, briizugs us ta a multiplicity of rings
counected, tegethor aud acting as one valve-an air-
-angemnent -which obviausly allows of the cheosing of
such size af oenin- sud lift ns Lise case requires, sud
thesi attaining the requisite arcs by merely xnul'.*plyiug
tho rings. Figs. 8 snd 9 show oxamples in use at tho
Hiamilton Wàter-Works designed by tise author.

lu ail tise examples tise lutteuse of valve area bas
beau obtained by iucrcasing the dimensions of the
valve, but another methodl je to ecrely multiply the
numrber of separata valves (Fige 10 and 12.) lu order
to pack thse nuzucrous valves inte, as smali a space as
passible-or rather into us smali a diainetar of purnp
barrel or chaniberas possible-thay have been arranged
in superimpoeod rings and groups of many chapes.

(2'o bce conl!auccl.)

TM ELBCITRICAL TRANSMIS>SION AND STORAGE
OF POWER.

Bv DIS. C. IV. SzaXENSs, P.R.5., NI. llsTr. C.E.

The foliowing in au abstract aisa lecture delivercd uncien tise
auspices ai the Institution cf Civil Engluecrs (Landou> on
Ilarch the 15th :

Dr. Siemens. in opcuiug the discourse, adverted ta rte abject
the Council bail lu view in onganizing theso accasieusi lec-
tures, which were net te ho lectures an generai tapic2a, but
thse auttome ai sucla spacial atudy sud practical expericuce as
Merubers of tbe Institution bad exeeptional eppartunitiesl cf
acquiriug in the course af their proiessianal occupation. The.
allict to bu dat with doring the prescrit session waa that
ai Elctricit>'. Aircady Teicgraphy bad been brought forward
by Mrn W. Il. Preece, aud Telephonlie communication by Sir
Fredericla Bramwell.

Tinus far Electricity liatl beau introduccd as the swift and
oubtle agoncy by wlîich signala were produced cither by
mechanical incias or b>' tho human voice, and flaed almst
instantanoouBly to distances which are limiteil, with regard ta
the former, by restrictions imnposed ' the Globe. To Dr.
Siemtens lias beau assigued. the task af introducing ta thqir
notice ciectric encrgy in a différent aspect. Although still
giviug evidence of siviftness and precifilon, the rirects lie

shuddell upon %Vara no longer sticb as cauld bc perceived
oii' tiarougli theo most delicate instruments hunian ineenuity
could contrive, bat were capable ai rivalling tIre Steain Engine,
compressed air, snd the hydraulic accumulatax, in tire scam-
îîiisiîuent ni actual woîk.

lIn the carly iattempts at mngineto.electric machines, it was
shown that, se long as thoir effe-t depended upon the oxidation
of zinc in a batter>', no coîarnercially uaciul.resulta cauld bave
betsi.tuticipated. Tlîo thermo-battery, the discovery af Seceeck
in 1822, iwas alluulcd ta as a measof converting hat inoa
eleetric energy in the nicat direct manner i but this conversion
could not bc an entire ap, because thue second law ai therano.
dynainics, which pruvented the realization as inechanical force
of more thau ,1.th part ai the heat energy produced in combus-
tion under tlze houler, applied equally to the therene-electrie
battery, in which the heat, coud ucted froin the hot points of
juncttire to the coid, ceustitnted a formidable lass. The electra-
motive force of each thermo-electri e lament did flot axceed
0.036 of a 'Volt. and 1,800 elementa were therefore neceay ta
work an incandesccut-lamp.

A most useini application ai the therrao-electrie battery fut
raeasuring radiant heat, the thermo.piic, was eihibited. By
means af an ingeniaus modification of the Etectrical Pyromne.
ter, narnad thre Bolometer, valuable researches înmaarn
solnr radiations hiad beau mrade by Proieesor Langloy.

Faraday's great discovery afi magneta.indoctiou iras next
notictfl, and the original instrument by wshich hae had elicitedl
the first cicîrie sparte before tho mambcrs of the Royal Inati-
tution in 1881, was shawn in operation. It was proved that
altheogh the iudividnnl curraut produce4 by magnato-indoction
was excecdingl>' small and momneutary in action, it ivas caps.
hie ai unimited, multiplication hy meci-anical arrangements
af a simple kind, and that b>' soda multiplication the
pawariul effects ai the dynamo-machina ai the prescrit day
wore but up. Oue of the means for accaraplishing sucb
multiplication iras the Siemens armature ai 1856. Another
step af itnportance was that involved in the Pacinotti -ring,
lcoown in its practicai application as the machine ai Gramme.
A third step, that ai the sali.exciting p ricipla, waa firat
comruunicated by Dr. Werner Siemens ta tr b e rlinAcaderny,
an tbe 17th January, 1867. and by the lectorat ta the. Rayai
Society an the 4th af the iollowing moutb. This was read an
thue 14th ai February, wheu the late Sir Charles Wheatstone
aise braugbt iorward, a Paper embadying the aime principle.
The lecturer's machine wich was then exhibited, and whzch
might bu loniccd open as the first ai its kiud, wras shows la
olpration ; it had doe use in orc for many years as a uteaus
01 excitiog steel magnats. A suggestion, coutained in Sir
Charlts WVheatstaua's Paper, that 'a verv rernarteabla in.
creaseo aall the effecta, a,,cmpanied b>' a dimiution in the
resistauce af the machine, is abservedl wbeu a cross wire is
placed se as ta divrt a great; portion ai tho corrent freru the
electra-inagnt,1 and led the lectorat ' au inveatigatian nead
befaro the Royal Seciety ou the 4th cf March, 1880, iu which
it was shawo that hy-augmnenting the resistance upan, tbe
electro-magnets 100.iold, valuable cffects could, bea ializad,
as illustrsted guaphically b>' mcains ai a diagram. The ruait
impartant oi these re.sults censisted in this, that the electra.
motive force produced in a '« sbuut.wauod, machine," as it was
called, iocrcased with the external resistance wbercby the
ereat fluctuations farmer>' inscparable froa elactric-are light.
img coula bo ohi-iatcd, and that, by tihe double mas ai exci-
tiog the eicctro.nuagncts. atill greater unifornity ai curnt,
wa. attainabie.

Tho conditions open wbicb the woricing or à wcil eonceived
dvnamo.machine must dcpend wcro nextualluded te, and itwaa
demonatrated that when ]ames by unnccssay wire-resistauco,
b>' Faucault-currents and by iudueid curreuts in the rotating
armature ivere avaided, as mucb as 90 per cent, or aven more
of the powcr eomunicated ta tho machine wcro rtalized in

the~~~~~ iraiccri nry, and that tice venad the re consrsien of cecctrlc ico mociamical, enorgy couid lxi acccmplisbcd
with siailanly smallla,o. Thu.%by maso ftwo machines at
a moderato distance spart, neari>' 80 pen cent. ai tht power
irnpa:fi to the one machine ceuld bc a&ain yieldadl lu tiie
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