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Rwangtung Province, a Chinese Goverument monopoly. which
is farmed out by the Sait Comnuissioner, and by him licenses
are granted to the local iron founders n a payment of a heavY
fee. Considerable care bas to be nsed in packing the pans for
export, in order to prevent breakaige,, which, however, frequent-
'Y occurs whën any considerable nnrnber of pans is shipped to
Australia or other distant ports. An attempt was made some
Years back to cast rice pans in Hong Kong, but the locality
Chosen-Shau.kiwan-beiing an unhealîhy oue, nîany of the
Worknien died, others ltft the place sickly and fever-stricken,
aud the concern, from this cause inainly, proved a failure.

PYROMETERS.

Mr. W. R. Browne, writing in Nature, gives an interesting
historical sketch of the advances made in pyrometry:

The accurate measurement of very high temperature, lie
observes, is a malter of great importance, especially with regard
to metellurgical operations ;but it is sîso one of gi-est dilfi-
CliltY. Until recent years the only methods suggested were to
Inessure the expansion of a given fluid of gas, as in the air
PYrometer ; or to measure the contraction of a conle of hard,
hum1t day, as in the Wedgewood pyrometer. Neither of these
sYstexus were at ail reliable or satisfactory. Lately, however,

ther principles have been introduced with considerable suc-
C05 5 , sud the anatter is of se miuçh interest, not only to the
P'rctical manufacturer, but also to the physicist, that a sketch
If the chief systems now in use will pîobably bo acceptable.
HO0 will tlîus be enabled bo select the instrument best suited
for the particular purpose hie niav have in view.

Thie first real improveinent lu'this direction, as in 50 many
othersq, i8 due to the genins of Sir William Siemens. Hie
6ir8t attempt was a calomîmetric pyrometar, lu which a ases of
ceplier at the temperature required to be knewn is thmown loto
th" water of a calorimeter, and the heat it hias absorbed thus
de1termiued. This method, howevem, is not very reliable, and
W"~ suparceded by his well known electric pyrometer. This
reste on the principle that the elevtrio resistauca of matai cou*
ductore morases with the temperatuma. lu the case of
Platinuna, the matal chosen for tha purpose, this incresse up to
14000 C. ls very neamly in the exact proportion of the rise of
teiuperature. The principla is applied in the followiuig man-
ner : A cylinder of fire-clay slidee in a anetal tube, and has
taie Platinuna wires 1.looth inch ini dismetar wound round it
ln kParate grooves. Their ends are connected at the top to
tw() conductors, which pass down inside the tube and end in a
fire.claY plug at the bottona. The other ends ef the wires are
C'alneected with a siiiall platinum coil, which is kept at a con-
stant resistance. A third conductor staxting frona the top Of
the tube passes down through il and coules out at the face of
the rnetal plug. The tube 1* inserted iu the medinum whose*
teulperature ie to be found, and the electic resistailce of the
coi' js messured by a differential voltameter. Frona-thie il la
easy to dodue the ternperatura to which the plstintim lias been
raised. This pyromater is probsbly the most widely used ai
1h. present ti me.

Tremesohlni's pyrometer ie based on a différent principle,
riz., 011 the expansion of a thîn plate Of platinum, whlch la
Ileated bY 4 mass of metgl pravious1y raisad te the telnperatura
of the medium. The exact arrangements are difflouit te
deacribe trithout the aid of drawinge, but the restaIt js to mea«&
sure the difference of tanaperature betweafl the madiumi te ha
taeted and the atmosphera at the position of the instrumenlts
T11 . Whola apparatus la simple, compact, and easy to manage,
aud its indications appear to be correct, at least up te

The Trampler pymometer la baaed upon the diffarenca in the
CoeMejients of dilatation for iron and graphite, that of the. laI-

erbiuig about two-thirds that of the former The sa
!ren tube Cotsining a stick ef hard graphite. This je placed
lii tise medium te ho examined, and both lengtlaou under the
heat, but the iron the moat of the two. At the top of the stick
Of graphite le a metal cap, carry ing a knifa-edgop on which
rests a bout lever preF-sad down upon it by a hight spring. A
fins Chain attached to the long sun of this lever as§ wouind upon
a surnaîl Puliey ; a larger pulley on the saine axis has wound
"Pl', it a second Chain, which actuates a third PUlley On tha
axis of thea iaadicatiug aieedie. lu tus way the relative dilata-
tion Of the graphite is sufficiontly magnitied to bc Oauily
Viàible.

A soulewhat sinaular instrument je the Gatnlatt pyroIliaero.

which is largely used in the north of England. Here the in-
strument is partly of iron, pamtly of fire-clsy, and the. difference
in the expansion. of the two materials is causad to act by a
systea of springs upon a needîs revolving upon a dial. The
Duconiet pyrometer la on a very differant principle, aud only
applicable to rough detarminstione. It consiste of a serles of
rings mnade of alloys which have slightly difféenat melting
points. These are strung upon a rod, which le pushed mbt
the miediuma to ha measured, and ara pressed together by a
spiral spriug. As soon as anv ene of the rings begins te sottan
undar the. hat, it is squeezed tegethar by the pres-4ura, sud,
as il mite, il is completely squeezed ont sud disappears. The
rod is then made to, ise by tha thickness of the melted ring,
snd a simple apparatus shows at auy moment the number of
rings which have melted, sud themefore the temparature which
lias beau attsined. This instrument canuot ha ueed to, follow
variations of tamperature, but imdicates clearly the moment
when a particular temparatume le attained. It je, of, coure,
eutîrely depeudent ou the accuracy with which the', maltig
points of the varions sîloya hava beau fixsd.

Yet another principla je involved in the instrument caliad
the "1,thalpotasimeter," which may ba uséd alaise:with allier,
water or mercury . Lt la baeed oa the prineiple. tisaIihe pres-
sure of auy saturatad vapor corresponds hto its temperattre.
The instrument consiste ef a tube of metal parti y fillad with
liquid, which je exposed to the medium which je ho, be
measured- A matailic pressure gangs la conuected with the
tube and indicates the pressure existÂng withiu it ah any mo-
ment. By gmsduatiug the face of tha gauge wliau the Instru-
ment la at known temperatures,,tise temperature can be read
off directly froua the position of the. neadie. From. 1000 to
20oo F. allier, le the liquid used ; from thauce to 68011 it ue
water, sud aboya the latter haniparature i-orui-y je empleyed.

Anothar clasa of pyrouters haviug great promise in tha
future in hasad on wliat may ha called the 1'water-cnrraut "
principle. Hors the temperatura le dalarmind hy notiug tha
amount of hat communicatad te s kuowu curreul of watar
circulatiug lu the medium te ha observed. The ides, whicli
wus due te M. de Saiuhignoli, has beau csrrled ont in its Most
improed fora by,M. Bouiler. Here thie pyrometer ilsaîf con-
siste of a met ef tubes, oea ineide the other, and P.1l iuclosed for
safety lu a large tube of lire-dlay. The central tube or pipa
bringe ln the wstar frea a tank aboya, where il is maintaînad
at a Constant level. The water descends te the bottoni of, thea
instrument sud opens jute thse end of anoîhor emall tuba callad
the explorer (ozplorteur). This tuba projocta froua the, fira-
dlay csin.g luto thse madiuma te ha exasnined, sud can ha
pushed lu or out as required. After clrculatiug through this
tube tise water riseï :gain lu the annular .8paca hatween tha
central pipe and thse scnd pipe..

The simila- spaca betweau the second Pip sud tisa tird
pipa je, alwaye fled.- by another sud much ta-gem current et
water, which keepe the interior cool. The resull in tisat no
lose of hat le poséible lu the instrument, sud the waîer lu tise
central tube meraly taises up j ust se mush hat as je cenducted
inte il threugis tisa matal ef the explorer. This hat il bringe
hacis thi-ougis a short lndia-rubher pipe te s csslng centsiuàing
a thermometar. This thammometar la immersed lu the. reaur
ing curreut of wiater sud records its tamperalure. Il je gi-ad-
ated by imutoreing the instrument in knowu sud constantU
temperatures, and thus the graduations ou tisa tisermomater
give at once the temperalure, net of tha currant of water, but
of tisa mediumi fri-n which it lias racaived its hat. In order
te, rander the instrument pertectly reliable, ail that le necessary
las tisa tha current of water sheuld ho alwas perfectly uniferin, ,
sud tis le eaily attainad by fixing the size of the outlet once
for all, sud aIse the lavai et wstar lu the tank. Se arraugad,
tisa pyremeter works witis groat regularity, iudlcating the lesat
variations et teuiperalure, requlring ne sort ef attention, sud
nover suffering injury under the meet intense heast; in fact,
the tube, when withdrawn troua the furnace, le found te ha
merely warm. If thora le aray risk et the instrument gatting
broken fi-en faîl et materials or other causes it may ha fitted
witii an ingonieus self-achiug apparahus shnttlng off the suppiy.
Fer tis pupese the wstom wkuohi lias passed the tistrmouaater
le madle te fail luto a funnol hlung on the long ara et a halanced
Lever. Wîtis an erdinary Ilote tue water stands aI a certain
heîght lu the. tunnel, aud while tuas le se th. lever remaille
bal7tuced ; but if fron asny accident thea flow je diminlshed, tise
lavai et tisa watsr in the limnuel descends, tha other ara of the
laver talléi, snd lu doiug se relessea two epringe, oea of whiol
la fiying up rings a bell, sud tise other, by detachng a 1
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