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QuI>' îicessary to tura thse wlicel se as ho slack tlic tic.bar,
wheni tie cliain at the euti or tail of tic gtirrup coûmes inho pîlay
and ]lits the lîook In a way that wviIl be easily iiîîdershood.
Th'li cnupuiutga eau lie tigitereti up as inucli as need bu by
turnine tlîe ehnin.wlîeel andI srrewv flt in tie opposite direc-

Stion TLhis invention lhas alreailv been testeti ou one of the
Englieli railtvays with marked sucýcess.

,11,F 'rIDES

Sir Williatit Tlionieun recenitly delivered a vcty important
anti instructive lecture on titis subject in tise City Hall, Glas.
gow. i icrt coulti tit havu been lers tliau two tiousnnd
pesn prosent on tie occasion. WVe (Io not propose to givo
our readerti a resui, of tito lecture, but it mn>' bu înteresting
to note in passing fliat Sir Williamt lins soinewlîat ups;et the
poptilar notion Àbout, the fitifflîty or liqui'i state of tlic centre
ot the earth. Ho maititaîns titat tuness tise materiat ut the
sîîpposcti shel! of tlîe eartis were pretcrnaturally tigid-say
scores of times morte rigid than steel-the sheil wouti yaelti so
freeiy te tlic tide.generatîng force, that it woîîld talze the
figure o! equilibriota almost as trecît' as water woulti, anti
there itouldti t 1 rise or fait of flic 'enter relatively to the
suliti landi left tu show to us tfîc pliennutenon ofth( tIi tes. Trite
greater tic as thse more it was disposeti to yield, andi a
carefut calculation of force sbowecl ihat la virtito of the
greatuies ot flic mass, it woulti require en(,rmously finereaseti
rigidity iu order flint ti ecarti inigit. kccp in siiapc. Thle
curtis lîad on the wlîole a rigidity greater than tliat of a globe
of glass of gzreat dimensions, perhiaps; trrater fta Vint o! a
globe ot steel of tîte saine dimengions. 'If. arth nîitt b.'
excetdiiigly rigiti; andi wbtntever viewvgeologists inhîrlît talze as

t to thse underground tenîperature, nd tise last hister>' of the
earilî's conformation. tlic> bat uo riglît to t,;.îtnie interior
fluidity. Aermstntrtngsieofepri.îtasisted
o>' elaborate tliagramis, txplainatory of solar and laînar tidtle lie
rnîarked tlîat the îlîenoîuena of dliunal tâtes %vert, altogt-tlier
overlooketi in tise Admiralt>' tîide tables for thec wliole carîli,
althougb tiere werc places wrbec tic diurnal tideï were greater
tlîau flic ordinar>' tities; and lie was sturpriseîl at thc suiueness
of thie Hiydrographiec Departnient of tlîu Amir.îltv on the, point,
consideriîig tlint their attention iadi been callet o the tacts.

Sir %William thon paswet on to exîilaini bis selt.-r.giste ring
tido gauge, witi woulti show tlîe licîgltof tlic water atuver%'
montent during the wholo tinie tie ititruiniîet was iii action.
if was îîot yet in use, but would lie testei ;son at tie island
ot Madeira. lu connection with thia instrument tbere %ras n
tide talculatang gaugo, whiclî b> an ingenious arrangement o!
pulleyt> calculatct ot itself the condition of tise tides at Liver-
pool1. WVe reser'. n am notice of ths laýttéerinstruatiieitt 1present
as it is undergoing zomo important mocdifications.

Tite sel f-registering tide gauge la sliôwn iu the' cngraviug
on page 116 anti consists ot a tianepieco or jiendulumt cock
A, secuireti on thie top of a supportung trame B anti brackets Bl.
This dlock, lu addlitionî to Lkeeling titate, actuate.s the large drîmi
or cylinder C, at a slowv unitorni speeti, by a bev*l pinion anti
teheet nt the upper end of flic, drirt spinie, whicl i., carried
in journal anti footst-ep bcarings la tlîe trame B. The con-
tinuons tveb of patter, tiponi wlîich te figure of tlic risc andi
fail of the tîdes is registered, la first wound on te the strait
cylinder D, wlîicl re-volv.,q loose in iLq jouriinal anti fontst,-p
bearings in the saine trame, andi lias a slîzlît frictional pir'e
or ëlirin,-, se tbat 'vîien tlic front ceti of the papier is fixed iIna
stot or clip on lthe cylinder tU, it is gratiually wotund tixercon
close doten f0 tie guiding rim on tic lowcr cunI ot boti
cyliniderc, se tiat the point o! tic Inter., i tubular pe'u projert-
îusg front tllîoirer part of a strait ink, vessel attacheti to tie
iteight di doscrîbes tlie figure on the ptpcr, as indicateti nt a',
up and down in an acute,-angleti zigz'tg manner, evcry risc anti
taîl ofthfli titie, as the weight dwith its float riscs anti falis with
the parallel gnîiing trame ti', wbicb is set on pivots so as to
bc titeti slightly ever> heur b>' a motion tah-cu front a notcli
iu a dise on tie hour shaft of the dlock ; au arrangement of
levers anti apring at e bringing ltacl, the, trame -P andi pen a to
titeir normal position. The smaît lateral marks or projectins
un tise up.unti.down afrWed lineaq of tho figure on the paper
indicate tho beizht ot tido at evéry lieur'- anti tie extreme
points o! the angicti lines indicate thic orIent o! rise anti faîl et
the sprinz atxd neap tidea toi a propoWfona1ly reduceti scale
througi the redncing geariag BE>. A cord of fine wire is

attached to ati wotuud round flic large rim pulIey E, and lias
lis frc lîanging end attaclied to the welglit t', wvhich lins tlio
actual tidal do-it attaclîed fi) it working or lloating in catin
watti, or witini au open 1p- or tube amîîîer.sed tlierein, so as
tu> insuru tîjat tu watur id dont, %WLWrovcV the ins8trumfent
mn>' be jîlaced, may lie as. littIe as piossible affectud by local or
shiore influences, or b>' the winds or wiLves. A pinion on thoc
cnd of tie shît of the druin E. works into a largo wlicel on tlie
second shait, E', so a, to drive it nt sucli slow or reclnced spced
flint tlic cord or %vire carrying the we;ght and suit bottle il, and
which is woutid round andI nttaJ)etl tu the small pulley or
Vit %vill cause the pen a to travereû up andi town proportionally
to the risc an 1 taIt of flic float F autid of the tidles whcero it is
at work. ite weiglîts E and Il are madIe te exiictly counter-
balance caci otizer, and the palier may bu ruleti in ilivi8ions
tithier front the top or bottout etiges, or froin a centre lino of
tlîcý tidat figure, tUtrt...îVniulg t.> teet and taches Of thfti act
risc andi fit of the t[du, oi uf tlit- dlon F, or otlîcr mieasure-
ments desirtd.

WVe uneleretiiiii tlat Sir William '1honipson is makingsomo
imp)rovemecnts, tapon titis iii-trunut; wita theo view of înakirig t
its action andi atiplii.tiun evitn jajure perfect, particularly in i
rtfIrcnýe to the fuelug and tituanditg of tle %veb ot paper,
wlîiclî improvemnftq vte iny dtscritie and, rer tu in a future
îîumler.

'The Iubjer.t ot the IZI)te.t intlseator, or Il llydIro.gyrometer,"
of wvhih la te atitic a plait and elevation, is to enable those iu
rharg.' oftnû~ to as trtain by mecre isw t hle nurn.
beýr of r-'voltutioiiî. wbi hi it is malzing -nt atiy mîoment. lit
niant' ca-;t's this beconr a matter of considvral'le practical
importance. fl a steiLin' r or uliou a locomotive for example,
the nuzaber ot retuolutivr, lir minute givesa tol.-ritily accurate
measuromi it~î r eir>conditions, o.' îî8m si,--d at irliaîh
the vesr4 tir 'î~i ii'nvting. In many fetiucs it is (itgreat,
inîpoitance tîjat aL tnifbtrni spi-cd ot engine sîr.tt slîouid bu-
maiut.aiîîod utîtlcr <.ounîuoissly varving bath,, andi wberevur
very niîwl steaui poteer is eîiiployed it certaiiy bq cernes mere
tItana: matt.-r ot tîere e,îriosity to kaîow te %% bat t-xteait, if nt
-:Ill the engin.- i.; <evittirig front tie speeti whictî bas piro-
viennslv bren il-t..utinl as thie inii, corîvcnient andi econto.
inical.

'lo obtain the~ rate uf revoluuion front a caîîîter, or by
coitingr;, witlî à watclî, 18 obviout.Iy bot tioubltesoîne andtin-
acurat' , %% bat ig w'autt ti ia an apparatus b% %% hich the itpced ix
abs",lutelv indicated cAntintiou-ly, just as thé total number of
revolutions mun is indicateti by the ordinary couniter. Tihe hydro.
gyrometer i8 the invention of Mr. M. A. Wier,.Funr (of Mlessrs.
31. A. Wicr IL Co., telegraph cugineorrs, Abchurch.anc). In its
rimples;t ferra tIi.' lydro-gyrometer consi.qth ot a v 2rtical cylin-
dier partlv filleti witit % suitable liquid, in which a, scrow lu
caused by Uie entgine toi rotate continuall>'. Trh-, bottom of the
cylinder comnnjnicates witbi a vertical glass gauge tube fixeti
uion a properly graduatcd dm1l board. Wlien the engine is nt
rest tle liquiti s4a.nds at tlic saine level in botb cylinder and
tubo, aîîd tile corrcsponin é , point on flic duai is markocd zero.
WVhen tiecuginc la an motion tlic action of the screw cither
forces Uic lîqnit i p ln theglasstube ordraws itduwn (accord.
ing te %% hu.l. r fltu î'î,iin is running aheati or asternt, anti
the graduation Open the i.'tai ig so arranged that thu number
wbic-h la level. witb flic surtace of the liquiti alvways corres-
ponds with tic number of revolutions made b>' the ongint,
ahead or asterit as-the case may be.

The type of inqtrurnent wo iltustrate i8 the sainu in principte
ns thc oni, ju.st d.'acribed, but is rendoreti more <ompletc by
the addition ofta countor and a sett.registering apparatufr. A
in thîs case is the cylinder and B the screw, tho latter being
driven b) the englue sbaft by suitablo meaus thtough the
spintile N anti the screyw wbecl andi worm P. The screw there-
fore revolves çrltli a spc.id deflnitely proportioned to the itpeed
of the engine. Th'e cylinder A is in froc communication
tbrough ver>' em.al helea in the nozzles nt its lower end with
two smaller brass cylindtra C andi D pisceti beside it, wbich
takze the place of the glass tube ia the simpler: instrument. A
«boat in the cytinder D ia conriecteti by a fine cord p..ssing ovcri
a systém of pullcys K, with a pointer placetiupon the circular
i ai L, which is graduateti su thint the pointer shal fit each
instant indicate thc numaber o! v~olntions (astern or abead)
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