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The greatest care is faken to adapt each instrument to the climate and
conditions in which it iz required to be used; and, as all are plainly and
truthfully deseribed, intending purchasers may at once know the real
-‘::_lpnhilities of any they may desire to select.

A Tawre or Coxrexsrs, and general Index, referving to the number of
each artiele, together with ample illustrations, will ¢nable the reader readily
fo find any instrument or apparatus requived.

The utmost attention is given to shipping, packing, ete, so that even

trivial loss from this cause is of the rarvest occurrence.

With orders from the eountry or alwoad, instructions should be given as
to the mode of eonveyanée, shipment, efe.; and, in all first transactions,
it 38 requisite to send either a reference or npprf.rxiumtu,n*luittnmu, or
order for payment in Leondon.

Mercuaxrs, Smrerers, Acexrts, ®rc, sending orders, will find the
mogth liberal attention given to meet their interests and desires.

LOUIS P. CASELLA.

147, Hornrors Bans, Loxbox, E.C.
Awgust, 1871,

Restoven rroar 23 Harros Gannns,

N.B.—I regret to have to caution intending purchasers (parbiculaly at a
distance) against falze imitations of many of my articles, not only by vvasive
deseriptions, but even to the extent of affixing my name. To prevent this
as fir as possible, consecutive numbers are affixed to all my specialities and
first-class instruments.  Purchasers ave thercfore respectully =olicited to apply
for them either dircet, or to respectable agenis only ; see that the name is
properly spelt, and give direet intimation of any such attempt which may
come under their notice; that every care may be taken to meet sach conduct
e it deserves.
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To Directors of Meteorological Observatories and other Institutions, the
beginning of this Catalogue presents a practical selection of Standard Instro-
ments, and in many, T believe, will be found & degree of exeellence that is
unequalled ; in proof of this, I may state that the Standard Thermometers
for most of the important investigations at the Kew Observatory, as well as
those of the equally comprelensive researches of the most eminent Professors
of Cambridge, Oxford, London, ete., have been made abt my establishment, I
may also mention the arrangements which 1 designed to meet the require-
ments of various Scientific Expeditions and Geographers of our own and other
conntries, including Livingstone, Burton, Speke, Grant, Hooker, Baker, ete,,
whilst the whole series of Portable Meteorologieal Instruments for Travellers,
ag now used, were expressly designed by me to meet the desires of the

Alpine Clul,,

To amateurs and others, desirous of taking plain trustworthy meteorological
observations, other insbruments ave deseribed of a simpler kind, at a moderate
eost; the indications of which will bear the strictest examination,

The numercus changes and additions to the Microscope, and at reduced
cost, have also received my Dest care, as shown by the illustrations and
deseriptions ; whilst Teleseopes and Field (lasses have been so improved
and simplified, a5 to enable me with much pleasure to refer to their respective
lists in the Catalogue.

1 have aleo great pleasure in referring to the improvements which 1 have
made in Aneroid Barometers, whether for indiesting changes of the weather,
or for measuring great heights or low elevations, which they now do with a
degree of precision hitherto unlooked for in these instruments, us deseribed on
pages 33, 34, and 35,

Though many instruments are enumerated in Opties, Mechanies, Surveying,
ete:, in which great changes are often being made, my attention is constantly
given to such as are really practical and useful, whilst an extended intereourse
with the leading authorities and selentific bodies enables me to intreduce

every novelty of interest as soon as it appears.
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The previous editions of this General Catalogue having been out of print
for some time, I have now great pleasare in presenting this new and extended
impression,

Haud my ohject been the mere enumeration of the names and prices of
instroments, ete., the present edition wonld have heen completed long sinee ;
but my desire was to unite with these a bidel deseription of many of them,
ingluding not only thoss of recont desigm, but alse of others for which

explanations are often required.

Amongst the new arrangements, I may mention the Deep Ses Thermo-
meter, with which the real temperature of the sea ab any depth has at length
been determined ; the Pockel Standard Barometer, by means of which the
highest mountaing or deepest shafts can be measured necurately; the ex-
tremely portable Traveller's Transit Theodolite, Pocket Altazimuth, Pocket
Spirometer, and various important arrangements of galnr Radistion Apparatus,
Anemometers, cte.

To self-registering instruments much of my attention is constantly given,
and geveral of them are now deseribed for which I was honoured with the
only Prize Medal awarded to this class of instruments at the Great Exhibition
of 1862, as well as the much extended patronage of the leading Governments
and Observatories of the world, as shown on the title page.

For clinieal, general medieal and physieal investigations of temperature,
my arrangement of Self-registering Thermometors is now used exclusively, and
many. instruments of my design for these purposes are now also regavded
ng indispensahle.
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METEOROLOGICAL INSTRUMENTS,

MANUFACTUNED DY

L. CASELLA.
BAROMETERS.

1. Standard Barometer (fgs. 1and 1%, p.3).  The constrsction of this barometer is that
known ns Fortin's, in which the merewry in the cistern is adjusted, ab cach
observation, to a fixed ivery point, which i the zero of the scale, The
meronry 18 boiled in the tube, whicl is OrdS ineh, interonl dinmeter, The
ciatern = made partly of gliss; 4o admit of the zerooof {he seale beine. visible,
and the mereory is adjustable to the sero, or ivery poink, by means of g
thumlesorew neting upan o Bexible base. The vernier reads to 1-500th part
of an inch, or, by estimnfion, to 001 inch, and s adjusted by a rack and
pinion motion, In front of the baprometer o thermometer i attached, in
contied with the tube, with divieions elehed on the stem. For facility of
reading, a sheet of white note paper shonld be pleced behind the scale.  The
birometer & momnied in o broess feime, and  sepended  from a0 bracket
ik the top of o mabiogaiy boand, 50 to ensure perpendicularity. At the
bottom of the beurd is a sceket, with clumping serows for stendying the bare-
meter in a verkeal P:mi.ﬁuh. when an observation is made. The fnstromoent
is s0 mounted that it ean be tumed ot plessure to any source of light

& ¢

£10 O 0
20 Brasmany Bagomersn, preisddy as obove, bul not so highly fnished, uside
dimeter of fulse, k40 inoh. 5 ; . 2810 0

(11 with Milkimotee Scalo m'ld:hnnu.l EL 0 IJ oxtra.)

. Standard Borometer of extra large size, tube 07 inch. intermal dismeter,
with a thermometer immersed i o tube of mereury (ab the side) of the
sume diameter ug the barametor tube . specially suited for public ehssrvatories

£22 0 0
Barometors cn Fortin's principle aro the most relinble. The index orror enn suffer no

chnnge from lapes of time, becamee it in indopendont of tho lees of moroury from exidation,
gke.: and, whoubl. poy wir find access ioto the tubo; iE can be ensily known, sod readily .
moved, T dmow if a3ir hos ontorod the tube, take down the bargmoter and ineline it
guntly 1l the meroury renches the top, when, if sir bo present, o 0oft dall tap will e hoard ;
batif thero is no pir prosent, then o ahorp clear elick will bo elicited, To remove nir from
the tube, incling the instrumeat gontly as above, nad invert it so o to allow the airto pass
slowly ot the ciatern. I the goantity e very smoll, the hiesd may be tapped slightly on
tho ground to facilitato ite oxib.  Tbis best, howeves, Lo provend the admision of sir whenever
posaible.

Instractions —Wlhin saib bnbo the sountey o abroad, the baromebee 30 packod apart from the
mahoginy board, in soma soft elpstic material, the merenry. being sorewed up so a8 to 6l the
tubw and cistern, Itshonld be unpacked carcfully, bot not handled uoiil o poeuuun lisia o
quEmd for ak.  The Larometer Wy i j'l!.l].u!d 1 any cOonveTiemk FoOn, whiero it 10 pot near n
fire or exposod to the snn's vays, It should be in o good light, 'ml-h tho scale nhont five
foet from tho gronnd, 6o that the gere point in tha eisfern; and the vernier on tha senle muy

B
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b eazily moen.  Firsf, hang the bodrd on the wall, then insert the lower part of the cistarn
theangh the bottom Lbracket, and suspend s instrumoent ai ta 89, 1, pe 8, When the barometers
is thmpa susponded, untarn the thumbesorew till the meroury fallz io the cistern to the lovol
of the ivery point

o Bet the Barometrr—Fint rond the sttachod thermometer, then adjust the mereory,
by meany of the tmb-seeow, g0 that it barely touclies the ivory peint in the eistorn, which,
with its roflection will then appear us & double soue; the height of the columm is then
takon 'Ey dr]j:uﬁl:;; the lower uﬂa;q of the w;lr:).'i.:lr. o that i glindl c'mn-t.ly l'u-rmul.rmgant. o
the eonvex surface of the moroory in the Eube, just oxcluding the Hght by keeping the oye-in
tho eamo plane with the back and front lower edges of the vermier.  Every care should
alzs be uwaod to svoid influoncing tho Wmporstarg whilst making tho ebsorvmbion.

Hato to Read tha Verndor (fig. 1%, 1, 4)—By monns of the annexed dingrum, tho use of
thie vernior in emeuring  sccurato measuroment i3 readily undorstood, e & ropresonta part of
the fized seale of the barometer, and a b is the sliding seale, or werder. The scale ed is
divided inte inches, tomthes and holf-bonthe of wo isch, 2o that each division of the pealo iz
5= b i made equal to 24 divisions of the ecale, audis divided into 26 equal parts. Tt fallows,
therefore, that aach divigion of the vernier is amallor than ench divigion of the seale, by tha
2tk part of 05; which Is <02 fnch. The lowor odge of tho vernior, a, in st to Uhe bog of
thi barometrical ‘colmnn, and hooce wo have to find the height of e, Tirst, woe nead on the
soule 200156 ;) next, wo look along the vernier until we find one of its linos. which Lics ovonly
with n line of the seale, An shown in the figore, this lne s the sccond above 8. Now,
ouch of the flgares engraved on the vernier count as hundrodths, and oaoh intermedinbe -
divigion as tweo thooanndths (‘002) ; honee the vermler shows ‘034, and this added bo the
weala reading 20°16, gives the rending sought 207184,

4. Braxmky Banoumurer, lo rovolve on enst-iron podestal, as designed for the
Committes of the Hoyal Kew Obsyreatory, aud mest of the lmding FPoreign
Observatories ; sige of tube 08 in, internal dismeter (fg. 4 p. 3) £24 0 0

5. Slandard Barometer fie obsorvatories, with exim lorge column of meoroury, in neat
skeleton iron frume, arenged to revolve in brackets from the wall, or an
pedestal, precisely as the Hew standard, for resding off by monns of the
enthetometer . . - X - ; £18 10 0

6, Curmerovmeree, large  sise, Prﬁ:mnljr a5 nsed ot the Kew Observatory
LA G peod) g i £18 ¢ 0and £21 0 0

7. Siandard Baremeter, on the Fow primeiple, in which the geadoations of the:
penln are sreanged to compensate for the rise and fall of merowry in fhe
cistern, by which the necessity of reading from s point in the cistorn is
obvinted, The mounting, ete., the same in ovory respeel as No. 1
standard barometer . ' ‘ . . . £3 10 0

£, STaNpARD BAROMETER, as No. 7, in plainer mounting R 6 0 0

0. Tax Srevest’s Sraspvand Bigomeren, on the Kew prindiple (as No. I}, with
sirmilar compensation, efe., buf emaller in- size, for those who do nob st first
desire 1 more expensive standard . . : . £415 0

10, Srawparn. BagoweTER, on the Kew principle as No: 8, but with handsome bold
ivory or metil scale, with plain and bread gradustions for easy reading, re-
volving in brackets on oak or mohogany board . ; £6 00
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12. Glnss Case for Standard Davemeter, of black polisled wood, with plate-glass sides
and front, forming a neat and elegant protection agninst dust, ete., for either
of the Standard Barometers : . £3 0 Ot £4 0 0O

18. Standard Marine Barometer on the Kew principle, as nsed by the Admiraliy
and Meteorological Office, and vecommended by the Brssds Conference,
for moaking correct meteorological observations at sen. Tho cisborn is made
of bronzed polished iron. The frame &5 birass hronzed, nnd revolves in gimbals,
having o stout spring avm for suzpension, The seale reads to 500ths of an mchs
mmd the tube is contracted to prevent oscillations du.nng the heaviest volling
of the ship (f. 13,.p. 8) 5 7 i & 50
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Li. Gun Baremeter, being o special modification of No. 12, to enable it to withstand
the conenssion ariging from the discharge of the largest modom gons on board
whips of wor at sen.  Thisis veally the me plis wfere of marine barometors,
possessing the wimost attainable acenracy combined with the best seenrity
ngainst breakage. 1t is expresely mode for H, M.'s sorvice . £5 10 0

15: Braxpann Movxras Bagouerer, on the same principle ns the Standard Baro-
meter Moo 1, but fmueh reduced in size of frame, by which it s rendersd
s0 portable as 0 remove nearly every difficulty hitherto found by travellers in
currying a morenrial barometor.  With lish and millimetre scaleo amd tripod
stind, complete, in Caserna’s improved Jeather-covered shield caso (fgs. 16
[Iml 15'} i s & ] . & 4 £B‘_ =0

IF withont came 350, loks, ;
o8 & yerification from the Royel Kow (lecreatory is suppliod with any of the preceding

mnd.:rﬂ.'of'mnﬁmbamnm if ngo‘ﬁnhud, ot nn mm{-hnmwcrf T 6d. to J.Es_ .
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Fro. 17,

13, Mouniain Barometer, Gay Tassse's syphon
tulbse, with wernier to cach lhmb, rending fo
002 of nn incly, the difference betweon the
two readings giving the height of the baro-
meter,  In improved leather-covered shicld
ense . . P £G 6O

(1§ with tripod stand, similar to that for Nol 15, £8.)

17. Sprr-Nromremxa ANERord Banomerze. In
this clegunt sroangemont o vertical eylinder
is consed (o revolve by meann of clogkworks
md the bapemelrie vavintons  scenmately
marked at overy hour on vulid metallic paper
Ly the netion of & lurgo mnd strongly mmsde
Aneroid Barometer, tha paper being changed
amee n week, By comicoting the Tines (a4 in
Non 18) i necurnte barometric disgram, show-
ine dates and times of changes & oblained,
whilsl the cloek mud anevoid respectively, form
excellent fnstrumenis for showing oxact time
i well pe constant changes in the wealber
i fieg. 1) . i B2 00 0

18, Self-Registering Neveurial Barometer, or Burograph, for recording the bare-
metric varation on yuled metallic papers In this nrmngemoomt o veriical
evlindor of abont 4 inches dinmeter, is matde to revolve onee Every seven
dnye, by means of clocke-work, A metallic peneil rising and Llling with the
morenry marks this paper ot every hour, the paper being changed once o week.
Thedate, time, ele., oF every change of pressure is thus correctly indicated, and
being conuepted by lines deawn from peint to point gives n correet eon-
tinnons dingram of whatever changes: may have eeenrved.  The merouring
column aud timepicee are plao ohservable ol any moment, the instrument
thas forming an ondinary baremeter ns well as an  exeellont carlit-duy
clock (g, 18).  The sizo being about 13 inch. wide x 8§ inch. deep > 36
inch, high . . ; 5 2 . - £18 10 0

19, King's Baregrapl, o Selfregictering Barometer, s evected in the Liverpool
Obsarvatory.  In this constroeiion the baremetrio column may ke cawsed to
range from five to ten inches for cach ineh v the erdinary barometir, and fo
record continnonsly the suiallest as well ns the largest fuictintions which may
geeur in the pressure of the wimosphere. . . : £25 00
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Fio, 20,

Barograph and Thermograph, Self-registering (Drexiny's). These interesting
arcangimonis wers: designed by Mre. Beckley st the express desire of the
Kow Committes of the British Asseciation for (Le Advancement of Science,
They fuithfolly and - permagently reeond the varying changes in atmospherio
pressure, tomporature, and moislure, by means of photogmphy.  And tegether
with the nnemometer Moo 82 are now in constant wse ab their obsorvatory.
Whare onlinary gas iz af hand its Bt is employed, bub, when otherwise,
n convenient form of lump 35 armnged, in which ol or parafline il s
nand, amd altheugh requiring mther more eare, 18 even prelomble o gas,
The kuowledge of photographic manipulation in these arrangenents i3
casily attuined, and the time and attention requived for this purpose is redueed
fo a minimom by using prepored pager and changing it every twenty-four
Lipiirs .

20, Barograph, The design of this nstroment is to. record. the varying ehanges of
barometric pressure by means of photegraphy, as shown on g, 20. £68 0 ©

Whin i vee the opper part s enclosed in o maohogany bex or cover, which is horo romoeved
o show tle varions parts.  Artificial light alove is employed, and s admitted only theeugh the
yvorticho slit in the shisld k. a is the cylinder, or drum, on which the pholegrmplic papes is
placed, and is turmed roued once in fwenby-fonr bowes by means of the clock b Besidis
turming the cylinder i clock alse libomtes the small shutter o, which then torns sharply
round cneo ovory fwe Tionres; thun etopping of the light for four minotes ench time, Teaving
white Hues oo tho pliotograplis curve which represent infervals of two howrs cach. g is tho
trner or lghty £ 6 condensing lona through which the mys paes over the top of the merourial
polumm, | O thelight passing fhrongh the alit sl k, from e lamp g, it posses theough the
photographic lens K, and thenoe on to the eylinder o ; 5 is the baromeler, the marcury of which
rizes and fulls fmmedintoly bebind the shield & g s 2 serow by whicl the bavometer s lowered
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or rdsed when adjnstment i requived ; 50 nee two zine rods fiemly sorewed ab their loworen ds
to the verticlo slab A, and ot their appor ond o plate and socket avo fixed whicl carres tho
short penidunt glags rod §, bogethor with emall rollics by which' ite. movemonta are kopt frea on
the slab A ; the lower point presses on the hovisontal gluss Jover d, near the fuleram Li by
this armngement, the expansion and contraction of the sine rods from varying temperature are
g0 expanided as just {0 compensate for the thermomotsic clunges in the meroarial éolamn, an
undulating ling being thus formad which fu alwaye the zoro line of the curva; r is 2 glazn tabo
of tho seme internol diamcter s that of the baromoter, nnd is Lalf Glled with miraury in
which the bulb of o standard thormometer is inmorsed,

22. Thermograph, This instrument is designed to show changes of atmospherie
temperature and moistare, by means of photegraphy; aud when in use is
enclosed in a mahogany box, for the exclusion of light in the sume way as
the barograph; in this cise, bowever, the artificial light to the paper
is only admitted through an airspeck in each thermometer, saparating the
merenry in the same mannee as that areanged by L. Casmrna to detach the
index in his maximum registering thermomotor.  An fngenions arrangement
supports the thermometer bulbs in the open air, they project about one faot
fram the wall, upon the edge of which the slab rests. The general Arrange.
ment belng as in fig. 282, - : : ‘ £82 0 0

m. Wok bulb thermometer. L Atmicspliorie thirmomotr, g The serew for adjnrting
the thermometers to the height roquived. @ @, Artificial lights. f 4, Condousors to throw
tho light on tho mirsors &n. ks, The niercrs passing liglit throngh the aiv-speck in ench
thermometer. o o, The shts through which te light passes from the mirmrs ke ee The
lons throwing an imoge of the nir-speck of such thermomoter on o tho oylindar ¢ an
which the photographic paper is placed. 4 The elook which turns the eylinder ¢ once
round;in forty-cight hours. & The ghotter which oubs off tha light from the prepared
paper for four minnfes; every two hours, ued thus loives o white Bne i the photographia
indiration.
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STANDARD THERMOMETERS.

Beailles the precision with which thermomefers may be gradusted, where excellonce
in. wanted, the greator part really dopends on the care and skl employed in constroeting
the tolw. Tn this respect L. Casznna has much pleasare in reforring to the gruamntee
alforded '!13' Iiis name, 2z well o that most eritiond test, vix., his well-known soceess in
constructing thermometers for mountain measarement, as also his selfremstoring ther-
momaters for clinical purposes ; with which he belizves ho almost cxelusivoly supplies
the profession, and was alome idemtified with them full five yesrs befors they wees
adopted for peneral use. . At the Exhibition of 1862, L. CasErta obtained the only
prize medal for registering meteorologienl instraments.

43, Independent or Natural Standurd Thermomeler, mzine divided on the stem,
the interna] dinmeter of the bore Timgr c.nm['lj.[F_}' calibrafed, and the exas
valoe of all its parts forther delormined by comparizon at the freexing and
boiling points of water : . : ' ' £ 6 0

b Srawpanp Tegemounrer, Coseanarrve, earefully tosted in all ils parts, tube
15 inchos long, engine divided on the stim, ol fignred on raised metal or
porcelain-zseale, 07 to 915° Fahronheit, or 102° contigrade, in mareon ease, with
verification from the Royal Kew Observatory ( fg. 24) c £ 5 0
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25, Slandard Thermometer, Comparaiive, as No.24, with porceluin seale on
muhogany, for ont-door use, moge about (F W 180F, as made by L O. for
varous departinents of the Gevernment (fg. 25, p. §) / £2 5 0

2. Kew Observatory Thermomeler | Metcorelogical Office awd ddmiralty pattern),
12 inches long, with divisions ofehed on the stem, and the figures indelilily
burned on the poreclain seale, range about 07 to 12075 with verification from:
the Hew Olservatory, ss neranged nd the Brossels Conference, for taking
refinhle obsorvabions aof sow This' isoan exeellont instrimment, by which
others may ab amy timo be compared, within the range slatod, and s
moreover, the enly kind of thermomoter which ean be veed ab sea without
detericenting from the corrosive setion of salt-water and domp, in ecopper
oase (A 26, pa 43 . : : . . £0 15 6

HNL—A set of iz thevmomoters an Mo, 20, will Lwo eoppor canes, o nenb Lox, ni sopplisl
by L. Caserca to the Beard of Trade and Admiraliy : . £3 8 0

27, Kew ﬂ]m-mtmr Thermomelers, o set of six; asalove, with 1 cach I EERTTE
and mainimon - thermometers, for use on boand of uhip . £410 0

CASELLA'S STANDARD MAXIMUM THERMOMETERS.

These registoring instroments are moade on the: principle designed by Professor
Phillips, FRE, of Oxford, and were first employed for melearological parposcs at
the Royal Kew Observatory in 1851, by Jolin Welsh, PRS., director of that csinlilish:
ment.  Mext to its ingenious inventor, Lo Caserna cloims the exclngive merit of the
Introduction and arrangement of these mosl porfeet mazimum thermemeters.  In
the report of the Kew Committes of 1ho British Associntion for the Advancement of
Beience in 1866, they are deseribed ns * valuable for their extreme simplicily,” ~ copalble
of greater accurney than any others, *ibe mest eonvenient form of all moximuom
thermemeters.” In 1862 {hey were amongst the chief rpnses of the docision of the
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Jury i awanding e only prize medald for registering meteorological instronients to 1.
Cyspnna, and sinee then their adoption may bo ealled universal.  Thus, on this
prineiple only, ave those now made that are used by the faculty in the delicate investigu-
tiome of the temperatare of the bedy. Ii is exclusively used in registering. thermo-
woters for truvellers, as well as for mines, deep wells, on ship-board, and indeed in any
position in which portability and a tre and reliable registmtion of temperature is
woquired.  The great advanfage of this arrangpement consisls in Al index, heing
formed of a small portion of the mercury itself, which is detached from the rest and
made of any required length, aecording to the kind of thermemeter fo which it i
applied s thus, for stationary instromends, it is kept sulliciontly long to b set by merely
lowering the bulh, whilst in others it is made short, so s o retain its indication in
whatever position the thermometer may have to be used, whether wreel or inverlel.
Mlins, a8 o medical thermomeder for elinjeal investigations, no other arrengoment s of
‘any . service (see Nos. 127 fo 1300, whilst for safety of fransit alio, 1his principle leaves
nothing-to be desirad, .

35, NMaximum Thermometer, fiv ovdinury registration; engino divided on the stem
and indelitly figired on Casenna’s improved porcelain scale, selich ¢ffectually
resists frost and all cffects of weeather (fg. 28, p. 10) . £ 00

‘a9, Sopan Ranpvrros Toemsossrsn, maximum, with hlack bull; tube divided s
figured o the stem, and enclosed in glass shield for protection (fg. 20)
£1 0 0

For other misimmn thermemotors, see Nos. 30, 46, 47, 48, 125, 176, and 204

Directions for Uaing the Maximem Thermeometer.— Spapend (he instroment. by means of
| thin b Jacge nbbachiod 4o thi back, so as to keep i fairly horizoutal, s chova in fg. 28, p. 10
M st (e dnile, disengnge tod lower e bulb end (o allow the detached portion of mereary Lo
‘nppronch thi resty which it will do within shead enequartor of a degree, Onan introasn of
;-_w'ﬁqnfm"chn iy will rise o inoan ordinery tiermometer, and continue to do no nslong
i thi Yoak uereasos, progeliing thi deldclod portion to whatover extrome tho leat anay nttain.
' Omn deavonss of tompieratare the mereory will contrcd and recedo in the weal mannor, loeving:
[ the detached portion to indicate tho highest tomperatord, which it dees.ot the end Fortliest
 fram tha bulb.
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0. Casella’s Insulated Solar Maximum Radiation Thermoemeter (fg. 30, p. 11)0s
first arranged by lim agreeably to the sngrestions of Sir . Hegschel (zee
¢ Admirilty Manusl of Seiontific Enguiry').  In this arrangement, the
thermometer being in neardy perfict vacue, the mxinmm registration of the
hoat of the ‘sun's Tays i obtained, divestod of the influence of yupour or
pussing currents of air. Indeed, this is the only form, of thermometer suitable
for making comparable observations.on solar heat . ) g1 b 0

0% Spaxo for the above, as deseribed by M Stow ( fig. 30%, p. 16} . L 1§

Feom nn ndmirikils sories of exporimonts by the Rev, Fenwick: W. Stow, of v sker, near
Whithy, on the pringiple nud sction of this instroment, important impeovements have been
e, by which anifermity of sotion is seouwred, pod the indications of temporatmrn this abtained
rendered porfootly eamparable, (Seo following interesting description by tha Rev, Me. Stow.]

Tho insulabed solue maximum thermomatar, amally called the black bulb in vaouo, in a
penaitive mozimem thermometer, having the bolb and o given portion of tha ntom govered with
lamp.blagk, the whols being enclosed in o glass tuba fig. 30, p. 11, from which ull aie and
moigtare hovo boon removed, a0 Bk the heat of the son's raysara thus obtained, divosted of the
fiflussice of vapour or pussing currents of mir.  Tn nn extonded serles of exporiments with a
nwmber of thos Lharmomoters as gsunlly made, Mr. Btow found that when thi plen within the
Tnrge bulb was nob properly blaskened, the balb lost moch of its heat by induotion, nnd that the
indication of different thormomuters wo varied as not to be fairly comparable with each other.
Mr. Staw also rocommoids thik a stand e fig. 30%, 1. 16, be ndopted, and. that the follawing
rules shonld be obseeved 1—

1.— Plush thio Sustraent fonr fost abiovs i gronnd, in an apen space; with ita bully directed
towirds tho 8B, It is nocessary thai the globular part of the exterial glass should ot
o placed n contast with, or very nour to, any subatance, bat that the aic ghoald eirmlate
vound it freely. Thus placed its readings will be affectud only by direct sunshine aud by the
tomparentare of tho air,

8, Do of the most conveniont ways of fxing the instramont will ba to allow its stom & fit
b, anil rest upon two litthe woadon collars fastenod across the ends of a narcow elip of board,
which i& nailed in its contre upon & post steadied Ly Intaml supports,

2Tl suaxinmm tomperatnre of e aie in shade shonld be taken by o thermomaotar plaoed
on o stend o nn open sitmtion. Any stand which thoroughly soreens it from the sun and
peposos it to o froe cirenlation of air, will do for the parposs,

4 — i differoncs bebwogn the maxima in sun and abody thus faken is & mensnre of the
pmount of solur radiation,

fhe Rov. Mr. Stow will be glad to recsive from time to time copics of checrvations made
aocerding te thess roles.

32. Helio-pyrometer, as arrmnged by T. Sovrmant, Esq., ab his observatory, near
Birminghmm, by which the following extruondinary vosults wirs obtained :—
July 11th, 1850, masimum temperatirs of air 87°—in the sun 216°
o m " o o Birl— ¥ 2315
w 13 - i e . BO5— . 2T
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Fio, 35

It ia thus described by Mr. Soathall:—

" The hﬂlb—}t}rtmﬂtr 1% of instronent wlm:'ln 'I hawe ndopled for ascetinining as far s practicable the
pewer ol the san's uconcentrled raye. A sellpegidering mexdmum thermenmeter with blnck bulb,
made liy CaamiLy, on Professor I"]ul[.;.u,um ciple, in !'mtfun u hl-h.nm at the Lotrem of a box, the sides of
which are olia cushioeed, aml o '“'m-L fece al r-r:ur-: -glass 18 lmd opon ihe lop 18 frevent :n'rmnl.-n of @ir
off the heat, alsc with the view of preventing the eonling oiiccts of lerocatmal mdiation, The box is
plactd I-Di'ﬂl.'-h I FMiIIM that the win's ways may fall as ooarly a8 posible edicularly on ihe ghiss,
and it muy v 2 change of position 1wo nrlhu:l.l.mumtbe Ea}r to accomplish this ¢ &, hawever, the ik
Le fres frem ¢ |I1- frens i |"f"uu !2 « tho maximum heat will be then obtamed, nnd no :IJnm:c of postion '\'\u-_ui‘I
Te lm-uﬂ. arlion oF tha sin's heat, the nmopnt of which may be ealeulated, ia :lml lose h
refleetinn from the two erfnanﬂ.nf thie ;,,!Inn, bnet, aw this smannt beors nn oniform praporion o the num[w
:II: Ibb:ll.th ﬁl:;ﬂi‘lh losa |8 o no pmcteal meoe tanee- A black bulb thermometer placod on Lrss, scconding
0 1oyl met

el B much inflacsced by the ecoling elfects of ovaporation from llu- gm aiwl wenl, ad ﬂm

of the sum's diéct rayd is sometimes nearly | -:mqw the mmltn:tmw fong currents of air,

and ot all times the !tml.'-rrF of thi thermometer i lowared by o corrent which s cﬂm!nd hy ithe bheat of ihe

therssometer itself, ne well an by tereestrinl radiation. A small vuul hns simee addded, in which water
‘boils viokently in the box, with & picen of tube to carry off the steam.™

Price, completa . ; . . . . , £2 50

33, Solar Enfensity Apparatus, invented by Padre Spceus, for measuring the
' comparative leat of the sun's mys. Two thermometers are lere kept immersed
in i floid at any fomperature, and o thied sorronnded by the same conditions,

bt ot fmmersed, ig exposed fo the rays of the sun, The inerense of fomperature

thus oltnined is found o be the sone brespective of the temperatare of the

flwid which sorrowunds it.  Cylindrical form, abont 8 % 10 inches.  Price,

with the requisite three thermometers g £318 0
Tripod etand, with univorsil Jnmt-, by which the nlm'n mnj bt kl.pt in any position
al sy temperatnre £01F &

Eﬁ. Actinometer (Sir Jous Henscwes's), for ascertuining the absolute Leating eifoet
of the solar rays, time being considered one of the clemenis of observation.
To: take: an observation, the Actinemetor iz ploced in: the shade for one
minitte and read off; it is then exposed for one minute to the sun's rays,
and its indicition faken; it 32 foally restored to the shade, and ifs resding
also taken, the wean of the two readings in the shade sublracted from that
in the sun, gn'e.n. the actual amoumt of expansion of the lguid prodoced by
the sup's rays in one minute of e {Sr:u Rn;[:nrt. of the Royal Seciety on
Ph}munmd]!‘[-:tmwlug}'} : ; : £5 18 0

135, Porinierr's Pyenentomeren (A 35), for aseortaining the effeet of the sun’s
licat npon & given area by the mumber of degrees of heat imparted to mercury
in five minutes, s deseribed in Dre. Tyndal's '].[mt Considered as a Mode
Df }Iﬂbl}ﬁ.. = a " 0 W £'1 'i 'ﬂ
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P, 38,

36. Kthrioscope; the invention of Siv Jomy Lusure, for ascortaining the abeolute
intensity of terrestrial radiation, with which strument time is an element of

n observation (g, 36, p. 13) ¥ : . £1 1 0O
87, Fuvorvamioy Tnermoscore, a8 designed by Dr. I 3'1“2114“ of the Royal
Obzervatory, Kew . £1 10 O

In this srosgement two  aboma m:h um.q:ui lmm are mutetl to ong bulb, and the
instrument nsed horizontally, tho ssale extonding to one hundeed divisions. On sdtting the
mercury to the sivo, every inorense of tempernbure mises the meroney in the liege stem, whilst
avory rodoction in fompersturs abeiwmcta it from the smodl one, illusteating a principle in the
aetion of fuids well worthy of extonded fuvestipation.

47, Casella’s Merearial Minimnm Thermomeler, on porelain scale, with Larlwood

bael, sud divided on the stom L,I‘Fg 34) . B £210 0

This is the ouly practical mercurial minbmuwe thevmosneter hatlrll'rlu invented, nod the
rosult of guite ton years universal offort to achiows.  Merenry is the only finid employed inite
make.  The bolb and eolumn aee of the same size as in the sandard maximum thermometaors
wnd colid is thas registered under precisely the same conditions as heat; no steel or other index
ig omployed ; whilst the armoyanes ariding from vaporiation, aod breakege of the column in
the wpirit minimum, is estiroly svoidod. The genarnl form is shown in fig, 858; o being o tebe
with large boro, at the upper end of which o flnt glisa diaplimgm is formed by the shropt
junotion of the small chumbar o b, the inlob to which at b is larger thas the bore of the
indicating tube. The reaalt of this is, that having et the thermemetor, the eontraoting foreo of
this moroury in eosling withdraws the fluid in the indiesting stom enly ; whilst on its cxpanding.
with heat, the long column does not move, the inoressed balk of mercury Bndivg an ensier
pmesagn fheongh the lorgor hoes iuts the mmall pear-shnped chamber attached. It 85 here most
interasting to notice that the weakest nataral fores is thus capablo of restating the achion of the.
heaviest Auid, ns ndlosion or enpillnry sttmiotion scoma to be the only force whicl holds the
ey, and provents its wecession feom this point.. Great care and a sbeady mtustion nee
eagential in weing this instrument.

Dircctions for Using the Morcurlal Minimum Thermemeter,—Place it in & horizental
position, with the bask plaboe ¢ susponded on o neil, and the lewer part eupported on s hook §
Tl balb end mivy now be raised or lowered, causing the meroory to Aew slowly until the hent
part  ia full, and the chumber & b guiTe urry. At thid point the fow of morenry in the
long stom of the tobo iy areested by sdbosion to the dinphreagm b, and izdientos the éxnet
tomparnture of the nir ot the time,  Onan ineresse of heat the mervury will cxpand into the
wmull chamnber o b ; and on & return of cold will canse its recosston from this chamber only, until
it reaches the dispheogm b fo which it ndheres,  Any furthor dimipution of leab withdrows the
morenry down Eha bore to whatever degres the cold muy abbain, where it remnnming until foribiee
withdrawn by inereascd eold, or Gl resot for fobare observstion.  When oot of use, or sfter
transit, it muyhathutmmngthn bull moy not, at frst, canee tho moroury to fow from the
smand] chamber as above ; in sueh o cass noalicht tap or jork with the hand on the opposite ond.
with this bulb up, or tho spplication of the extreme tip of the chambor to the flame of a condls,
will roadily canse it to do =0,
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The Value of this Instrument i3 ghown by the follooing Testimonials s=Irom Sig Hesey
Claues, BB LS., Direetor of the Onlnsnce Survey and Topographical Depdt of the War
Dopartment, j.nl.lmr of *Instroctions for Taking Metoorological Observations,' with Tubles,
Notow, do—

1 have great ploasurc in slating that, after having kad ong of your Mercurial Minimam Thermomaters
carnfully whssrved aml regutored nt this office, and ong ac Senthampron, deringa perod i which we have
hiad 1 grent ranjpe of tempamiture, Thove fooid it to act perfcotly, and aover once to geeout of order, 1
ihenefore think you have schieved o great siecess, and hope you ‘will roceive its roward,

B Brewanr, LL.IL, F.R.8., Divector of the Kew Observatory, in his Descdiption of the
instrument beforo the meeting of the British Association for 1562, said i—

M Jhefire 1Ir!ll‘|l1'ui this nstrnzmend to the notise af Hias a:s-o:mtu:n. I have carefully tested its action at the
Olsservatory, and fisd ey indleations an every way satlsfetory.™

From T Lawnescr, Esq., Modical Stafdf, Moaltan, Punjashi—

M ¥our Mencurial Minfmiom Th:rrrtnmtkr works admirnbly.glt scoms to ma the oaly instrument adapted
lu.!ﬂm.lhuﬂh:milnhun mn this climatie,

3. Minimum Thermometer, fillsd with pure sleohol, for ordinary recistmtion,
engine divided on the stom, aud mounted to wrmspond with the Standard
Maximu, No: 28 (. 89, p. 10) . ; : £ 0 0

A0, Mixisvs Turisosmsrss, for terrestrial radistion, divided and figured on the
ator, which is encloged in a glass eylinder for protection (A, 400 £1 0 0

42, Mrviuoy TEERMOMETER, on brass pedestal stand €4, 42, p. 13) i40

43. Casella’s FExtra Sensitive Minimum Thermometer for terrestrial radintion,
The nnavvidably high price of Caserna's Mercurinl Minimom Thermometer,
a5 well ad the care required in wsing it, bas induced him to design the one
shown in fg; 43, in which the buolb, being oxtended in the forked form
therein ghown, expoeses a much increased sarfuee to the air, and thas renders
it little, if pnything, less sensitive than the merenrinl thenwometer, It s
really intoresting to note the inoreased sensitiveness of this over standard
inskrnments of the newal form . ‘ . - &1 5.0

b Casprna’s Bxres Sexsrrove Monwos Tnepsoseree, forked s fir. 48, on
[mmclmumlﬁ, with hardwood back to mmn'pﬂnd with standard maximum,
No, 28 . . £ & 0
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45. Earth 'I'hermm'em, for nmminhlg the temperature below the soil, or the leat

developed in  hay-stacks, pine and melon puts, m, with pointed copper.
tube, from (geeording to length) : ) £0°18 B

B Maxmn.u axn Mixamuy TreRsoMBTERS ; the pair, in a neat pocket mahogany,
et for fravellers, aa armnged for Dr, Livingstone and Ln]:tn:m Burton and

“puhf: They are divided on the stem, and cannot be mJn_nad in travelling,

unless by actual breakags : o &2 B

47, Maximum and Minimum Thermometers, of smaller size, ns specinlly designed
by L. Casenua for the Alpine Club, and for use ot sen; very porfable, and,
admirably sdapted for travelling invalids (g, 47} . . £1 &

In these ln:;;w:-md portably maximam thermomobers, the index will not =hift its position 'h;.
disturbance, or mtnmig mitnations, 18 on lhl|ﬂm:ll ate., whilst the imstroment may be nlul
withr ﬁﬁun{., inverted, or in any other pogition, and s m‘rh.lul:j' the mosk pu:rhﬂ.:l&, nnd of morg
uxtondod application than aoy other registering themmomoter, whether 3 b in muhunml.qgﬂl
oleermtions, or in phiyveical or alinical researelea,

Directions.— T ok the index of Mavimum Thermomotors: Noao 46 and 47, brmng it to il
place with o moedorate swing of the arm, keoping tha ball down ab the time.  This will bring il
within about o dogres of the rest of the mergury, at which point niso it ahows the
tomporntars, the mouding being taken from the ond Forthest from the bolb. To set the
minbmmnm index of Nos. 46 ond 47, mise the balb as No. 39, It may then bo either laid dows
o puspinded, o convemient, with tho balb Jkept o letle lower than the opposile end.

Dlrgetiona for Using the Spirit Minimum Thermometer, Noo 33, ete.—Hwepend it by
the Jeops, or lny it down with the bull a geed Dalf ineh lower than the opposite end ; aud, fosed
the thormometer, dissngoge tho bulb exwd, and roise it up uotil the tedoe fowes to 1ta1:1u.mu
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tho wpirit, viz., to tho oxtremo odge. Thon suspend or Iny it down we bofore; nnd, s the
fomparntur decrcases, the:spirit will voceds wnd take the fadex book with it; bot, oo sa
inerensa of tompeorabire, the spivt will selvanoy bnving the index bo mark whatever extromo
of ealldl may hove oecurrod ; this i€ does st the end furthest from the budl, whilst the spirit
ituolf indicates the tomparnture. ab the time.  If in teansit the spietis peparstod, it is casily
urtbod by wwing or two of the arm, holding the balb downwarls, anid when thus united, Tet
the Ehormamoter hang with the bl down for about bon minutos, to allew the sl to settls
from the sides of th tehie,

Deep Sea Maximum and Minimum Thermometer on Six's principle. For registering
past extremes of Lisat and cold, and sbhowing present tomperature.

Thin, most ingesions aud usefnl thermometor i numed wffor tho inventor, My, James
Bixy of Cantorbory, and was deseribed by him in the Philosuphical Transactions of 1780,
Bxeypting onn o two nroangpemonts of wmetalli thormomaters, ineluding o very ingenious
Eatrimint by Honry Jo boeon, Esq, FRAS., this i the only thermomator which neisisters
Lokl extremis, in o vertical posdtion.  Thoso motallic instroments, howaver, together with
otlior forme tried, being found wholly inadequate For tholr parpose, nnd this nlons baing
soliited by fhe Govermmont, an well s the Hoyl Sccioty, for registering  deop pea
tomperitze, would seom b6 warmnt its deseription here.  As orighully made, the Sics
Higrmomoter consisted of n lowg eylindriol balb, united to o smaller tube of wors than twicy
is longth, oot up uod down in the form of & syphon, with the oylinder in the
centre, nidl terminated in o smalloe ovalahaped bulb nk the top. The lower portion of the
syphon bedng fillod with moreury, the long bolb, the sther partof the tube, nnd shoub 5 third
of tha gmall bulb with rectified nleohel ; the remaining port of the sunll balb king filled with
Bighly chmpressed aiv, which wots os o spring to depress the mergory mnd ennse it to risein Ui
opposits tule on sny contraction (from cold) of the wpirit, A steel indox mmclosed in

 plass; moves in each Hml of thy syphon.  The two indicos nee terminated ot top and botban
st fattened projecting glass ends, to eanble them to wove with the loast possibile friction
andl provont the mersary from  passing them. They aro sepported in their position by
monos of o dulioute hsir spring. O this prineiple sleictly, bt in modifiod Forms, i doc s
thirmornnter hay lately boon made,  Instead, however, of the long contre halb, s shert bl
Ailled witle wpixit is jrined to the appor ood of the syphon, aboat parallel with but rather lowoe
Hiasi Kl epposite Tulb (soe form of the tabe dg. 210, p. 49), thus keeping the instrument mora
wtrong and oompaet with but one bend, and adapting it litter for the comparative rongl s
to which it is subjected.  The extent to which s pressure nt grent depths might
effect thormomotric fndieations, however, war nob yet kmown, and therofore the anthoritics
(BE tha Hydragraphic Offico having opplied o the Royal Society on ihe subject, ot their
" dewdro, towneds the end o 1860, L. Casmuia constrocted oo hydrolie maching in which
ta moko this intoresting test, Tho result wos stirtling, me, st o pressure oqunliing S50
Tatlioms in depth equal 3 Lons per squore incl, e creor eguallod 1200 13 degrees Falirenheit in
emogas, whilst in other kinds of reglstoring thermomotors, it reseliod tha extmordinary extont
of 70 digroce. 'To remody this, De. W. A. Millor, Viee-Prosident of the Hoyal Society,
wggosted sn effective remody, which ho thus doseribes in tho * Procoedings of the Hoyal
' Botigty,' No. 113, 1565 :—
Helf-rcgintoring Thermometers adapted to Deep Ben  Soundings.—% Soversl of thes
|| ihermometers  have  been prepared for the perposs with ummsal care by Mr Casnees, whe e
. ditermies] the conditices of mrength i the spring and Sismeter of tube most favousalils to accuracy.  He
b ey bimsell hiach nm hydrmulic pross constrcted expressly with the view ol testing these instrumente. By
mexnk of this preas the esperiments bercafter fo ke described were male,

| "Tbe expedient sdepted (as suggesied by D, Milker) for protecting the thermometers from the effocts of
fesisure, cansiited simply in enclosing the bulb of such o Six's thormometer in n secasd or outer glass tibe,
Wik skl upon the stem of the instriment in the manser shown i the socompanylug Bgare g4, p. 16,
i cetter e wi nsarty Gllad with aleobol, Tcaving a Hetle space 1o allow af varition in bealk due 1o Exqu-
. The! apirt wan heated to displace part of the air by means of 15 vapedr, and the cuter tuba and i

its weve sealed hermegically.
Mk b ey, varintlens o ektermal pressure are prevented from afecting e hilb of the thermometer
- witheln, whilis chan ges of tempeniture in the surroanding medism are epedily transnsive! throngh the thin

 rmtum of interposzd aleabol,
[
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 Motwithunnding thegrreat pressirs to which thess instruments had besn subjocted, all of ghem, withaut
excoption, recoversd their origissl ieale-readings as soonas the pressnre was removed. '

In sea-water of &f3, g 1 ox7, the jremure in descending increas=s at the mibe of 2585 e, gpon the spmre
inch for sveey too fathoms, or cxactly ome ton foe every a0 thomne

Ch completing this armogement, a fow of the instraments wors immedintaly forvarded by
Captain Richaodis from the Hydeograplic Offics to Dr. Carponter and D, Wyvell Thompson
thien on beaed Hor Majesty's Ship Poreupine, Caplain Calver, nt thok time on o voyagn of dep
wea invostigntion in the North Atlantie, the romlts of which weee shortly nfterwards given to
the Boyal Society by De. Carpenter (sos © Procoodinga of the Royal Sociaty," 1870}, and this
thermometer, under the name of the Caserna-Mimore THERMoMETRE Wi of onee sxolosivaly
adopted by the Government for all invoatigations of decp son tompomtore, with the gurante
of Mr. Casenta to the anthorities, that nll should boe sabjestad in his apparstor 1o an
bydrunlio pressura of nob less than two sod & half tons to the squero inch==2000 fathoms
depth in the sex.

Tnstructions.—Tie Six's thirmametor i nead vertioally, aud should always be kept npright
or with tho hond well raizod—pspocially in carrings, Beforn obsseetion tho indises ahomld
b 0t by applying the onds of the accompanying magnet alose to £he glaas, and dreawing Hhom
gontly down to the sorfuee of the mercory in each stom. On w rise of tempemtan, the
wpirit will expand snd depress e moreary in the Teft-hand sbem, while 36 mises it in the other,
oarrying up with it the index to whatenor degree the heat may attain, A Totuen of cold will
eontrack thoepirit in the halh, allewing the olaatia foree.of the comprassed nir in the opposite
buil b0 dopress the meeeory n the right-hand steee, which thon nses on the apposite sido,
raiging the indox in e manner to vegister the extromo of cold: tho indioation in each oase
i ot the end nearest the mevonry, whilsb the meecury ab onch oud shows the Bunporatiorn of the
tima being, The grestest heat 38 sliown ot the fop of tle right-haod stom, and ot the bottom of
that on the left.

44. The Casella-Miller Deep Ses Bell-Registering Thermometer, as above, protestad
in vuleanite mounting, with black divigions, oto, on glhes, vory logiblo, in
romml copper case Ti-inch. by H-inch, ontside (. 45) p. 16 £ 5 0

For other 8ix's Thermomotors, sea Noa. 203, 204, 204%, 210,

49, Babinet’s &]Ipmiu!, with two thermometers, for tu.]ﬂ.ug- the exnct temperines of
the uir (£, 49) p. 21 . . : £110 0

The alow and uneqonl tensmission of heab by air and water 85 well known: the tonparatnee

of n body of tho latter being cnly ebtainable by its constant agitetion, The above arrangement

gives the sume means of agitating the smbiont airin order to sscertain its tree temporstors n
woll ai the effeat of its friction on the thermometor bulb,

HYGROMETERS.

50. Masow’s Hygrometer (wot and dry bulb) with metal sales, mounted on maloguny
board for suepensiom.  The thermometers are divided on the stem, and the

figures indelibly burnt in on porcelain slips at the side, as supplisd by
L. Caserra bo the varions Government Depurtments and the Members of the

British Meteorological Society (fig. 50) p. 19 . . £2 § 0

62, Mazox's Hyorosuerer; like fz. 50, but mounted on povesluin seales 1 15 0
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Bt Mason's Hygrometer, cxact as No. 50, but mounted on Lirass pedestal (£g. 53
£2 80

ﬂi- Mysow's. Hyowoseren, as fz. 80, but of extra iz, with expnnded praduations,
the tubes being: fifteen inches long, anit divided to 0.2° ; £310 0

6. Mason's Mygromeder, with 18inch. tubes, divided to Sthe e delicate inventign-
v fioms i 4 H . 3 £5 5.0

‘i Porranur Pockxr Wer axp Day Brin Hyerouerer, A most converient form
of instrment for travellers, especially designed by L, CAsenns as n com-
punion instroment to his Alpine, or pocket masimuwm snd minimun e
gintering thermometers, Nos, 46, 47, and pocket anevuid buromoter, No. 118,
mnd Livingstone's min gauge, No, 62 : 5 . £2 2 0

|, TBo wok and dey bulb hygrometer or prychrometer miy be faidly sid to suppling the uee
Eall pthirs sia i ey nonl praction] meaus of indicating the humidiey of the aft. Tt congiet
e thermomoters placod pamllel; nbont four inghes npart, with their gmduntions as uearly
posailils Mimtial. The Bull of one is coverod with thin mmaling, from which teil a few
mily of lamp eottons thees, being. firet webbed, ars pagsed dnto w aall nitached veasel of
i or thirto nclies distant, and the boll tms kopt eontinilly moist, canses this
to indicate o lower fompernticrs i proportion to the sofe of ovngsirakion, whilst
bitlls Elspranimitor shows the temporature of the sdr,  From the readings of the dryand
b ihermnietors, the dew.point is obtained by maang of the pceompanying table. Daring
however, whien thie eapillary setion of the eotton is wbopped, the bolb slionld be wetted
o2
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by means of o cameldiair rosh, with water ns near 32° as possibbes  Toomuoh cases it s nok
nocessary to romove the oo from tho bulb, but meroly rémove the drop which first forms from
the wu.lw_-r, the temperature will thon upmihlr settle g0 ns to indicato the point of evapomtion,
A pines of eotbons wiek, woll washed in clear soft water, i naenlly sopplied with the instrument,
and el fo cover the bl imetead of the muslin,  Tn placing freah covering on the bulb, it
ahenld be lodsoned as 5 shown in the aketel above, ind caro takén nok to reatrict capilliey action
by bying it boseath tlio balb,

Tho pereclain ampleyed in all theso instraments is of an improved lind, espesially made for
[, Casrrrs, nnd warranted imporvions to o]l changeés of the woathor.

Tiane or Facrors by which the diferonco of readings of tha dry bulb and wet bulb
thormameters i to be moaltiplied in order to prodoce the difference between the readings of the
dry bull and dow.pomt themnonetors.

Readingod | Reaiting ol [ Bieaalingzal |"Hmu]i.ngﬂl I!:-u.dmgu‘ |
ey Walls | n ..|1. They Bulh Dy Beulls Bry Bulh ]
'I.'E;rmn- Facior, | ".l" Bully g | ?umw Factar. Tﬂmu Factor, | T Hetse FHH'DI'\-E
mieter, | :urn:r | oot mhebar. iscter.
0™ B | ag 453 7 L ] s | Ly
1 By a 315 ' il EXT ?; e ﬁ( 1.8
i B8 At 100 £ =ad ET‘S r.H0 By .65
1% By .=} .53 50 b .79 5 345
Harb 13 3oL 51 2.0y, L] s | % Th§
1 B 54 25 5 502 Fa ixr | 2 1.6
|i Bz | 35 235 =3 .00 T 1. | By 163
kS oL e || 5 Ly i L7 9 161
] B30 'E'E Ao ﬁ 108 73 T4 ot 1.6
g el | iyl toy % L% i 1.3
= .1 0 £33 e ay | s L2 3 LGk
= 78 | o o ] 1 | ot 17t 0 5.0,
=2 CRi] 41 . 50 I:E g L0 : 1050
= Eﬁ 12 ] » L2 { 136_3 'n:fs 149
2y =30 | 1. 1
i iy b =i, || da 1 | i s | & L5E:
B.E |a r16 fi 185 | fir 63 i L5
= sl h L1y | iy 143 82 Loy 100 15T
512

In order to obiain oll the Zatadeduible from the wet and dey bulh thermometors, Glnisher's
E}_'FMHIL'lIiI:ﬂl Talles sliould b used.

58. Daniel’s Hygzrometer: the thermonmeters divided on the stems, with ether test,
complete in mohegany case (f. 381 p 21, . . £3 10 0

Thia olegant instroment consists cliefly of a bent gles tube, with two balls—a blnok one,
ahant ano-fenrth el with e highoet reetified other.  The stem inclosss n seneffive therma.
motor with the bully placed rathor below the contro of the ball, sod o whito one covored with
thin muslin, the interior of the tabe being theronghly deprived of sir nnd the grestest car
obsgrvad nob to overboll or impoverish the ether

Directions for Uning Daniel’s Hygrometer,—Tarm the wdroment up so that by applying
tho waem hand to the eovered bulb ull the ether gocs into the Llack bulb, then place it
npright s shown in the sketeh, and pour ether upon the muslin envoloping the white hall,
and whon enficient cold s praduced by evaporabion of the othar from the Bluek ball s
oomdense tho meitune of the atnosplicre opon its surfuce, in the form of o ring jost bolow
the centee, the intommal thermonmator will show the oxact tomperatnra gt which the depositicn
of dow takes plase, which ta called the dew.point.

50. Regnault’s Condensing Dew-Point Hygrometer (Casella’s Improved,) with ether
bottle, ete,, complete i muliogany ease | Fg. 50} p. 21 . £4 4 0
.8 Agrecable to the sggestions of Colonel Sykes, FUR.S.; and Dr, Miller, F.R.8, Td

Caseuba hng ndapted to this imdrament o blask glies bottls, with silvor neek and tube,
which mny ba had fnstead of the silver bottle, or extmn, at oo additionn] charge of 20s,
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Fig, 50, i, BB,

d.lthml,gh Mapon's Hygromoler has for some time beei o goticral use, yet Hegonult's
h il macl employed for taking direot obssrvations of the dow-point. It consints chicfly of
i samitive thirmomitors, one exposed to the nefion af the atmosplers and the other to
by inflanes of o cwrrent of afr pasdng throsgh ofbor.  An Smporiant part of this instroment:
i thio mmall polishod silver bottly inte which, through o stopper, one of the thermometors is
w O one side, within the bobtls o small slvee tnbe deseendi nearly to thi Lottom ;
% other enid possing sutwands is conneoted with o amall Seible sapivating tube.  Sapporting
e hulﬂl.l-il o helluw bent vsk conngeting {6 with o telesoopde itand thut is aleo hollow, by
‘whieh the air Traely eseapes pt tho base.
~ Directions for Using Regnault's Hygrometer.—Pour Just an much ether Into tee sllver
g e will sovir thi thirmomster: bulh, and fnoert the thermomoter ne ahiown @0 the drawing,
Ml cnpiding thi sir to bubbla elowly throngh tho ether, Ly breathing throogh the tobe, the
:hnmﬂlhﬂmnmeturm]l shipw m dloski do the tempesture 3 and whet o flm o of motsbore
xfﬂl ‘ol the Inrger part or shoulden of b silver bottle; the temperatore ot thot fnstunt
bl dow-point.  The olsercer shogld stand 6o ns oot Lo allow e breaih or hoat of
fhe person to affeet: the instrament,

i) ‘l‘l‘llﬂ!]‘ (Dr. Bamrsorox’s), v messuring the evoporation from  waoletr,
i e, or snow ;. exhibited af e mecking ul’ {hn Ru_&nl Socicty, by Dr. Hie
bington, PR, and explained to the Society in his paper on The
CBponfansins Evaparation from  Yarious Fluids,” November 24, 18559,

£ 00010 £310 O
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Eadfiii  Liniig

Fro. 68

RAIN GAUGES

The inereasing importance attached to a kmowledge of vinfall, wn well 35 evaporation,
in varions localities, has for some time contributed to the exeveize of considerable skill
in aeesgring the most suitabile instriments for these preepises.  Thes instrments, liow-
EViT, I:Nng mmple in themselves, the jgreat question was, o {o the mest disirable sizo,
s well as height from the ground on which they should be placed, lavire areasas n
rula obtaining the proforonce. Tn an extended series of careful expirimonts, however,
liborally conducted by Colonel Ward, at iz own cxponse, and sesizted by thnt eminent
authority on minfall, My Symons, it was found that the best sizes wern betwosn five
and ¢ight inches of vivenlay avea; My, Glashior, FRS, then President of the Meteorole
gital Socivty, alsy yreforring the tter iz, the Sllowing awe mode acconding to this
resul.  The height ngain iz fixed at ten to fourteen inclics above the surfacs of the
gronnd, the radn caight decreasing in quantity In proportion us ganges ave mised alove
that height

62. Rain Gange (De. Livixestoxe's poriable), expressly arrangel by Lo Caszina for
the Znmbesi- oxpedition, with veceiving snrfiee of Sangh dismeter, whereby
{8 Btratton, * New Edinburgh Philesophical Journal,”) the greatest acearney’
is obtained, with gradunted jar, in mereen case for the pocket £018° 6

B3, Rarw (avoe, az deseribed by Howard in bis * Climute of Tonden ™ [ fz; 63), in’
which evaporation is prevented and the rein collected in o atone bottle by a
copper fummel of five inclies diameter; timed brmss ning, and strong gliss’
measure divided to 100th of an fnch depth of rain- . £07°15 B
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64, Rain Gauge, of stont copper, height twelve inches, reveiving surfiee ten
inches square, and fummel formed inside to prevent ovaporation, with jar
graduated to hundredibs of an inch, and smiall meeiver to prevent the neces-
sity of lifting the gauge when measuring the min Chg. G4) . £210 0

05 Baixw Gavor (Caspiia’s), pedestal form, 3 feet Ligh, reeciving swfice 8 inches in
dinmeter, made of stout copper jopanned, with strong glass tube graduated fo
shiow 3 inches of rain in tenths and bundredihs, with extm stop-cock for frosty
weather, In this arrmgement (he rain is wenstred is it s, Being visible st
all fimes in the gliss tube, and is poured off by simply turning the stop-cock,
without removing the gange from ifs place (fz, 65) p. 22 . £3 10 0

&6. Rain Gange, cylindrical form, of stont copper, S-inch. dinmeter, with deep brass
vim, and inside receiving-can or bottle, by which large or small quantities av
megnred without - distorbing  the gauge, and efficient protection seewral
againgt evaporation or frost o of overllow during the luviest maing of (he
tropiics - ! : . . . . £315 0

67, B.tw Gavee (Casrnra’s Trorroar), to mensure wp to 40 inehes of wain, in 100iks
of inclies; in japanmed fin, with bress vim . . P £1 10 0

63, Raln Gauge (Svson's); Sinch. dimmeler, japanned tin, with reociving-botile
obe (fg. 68) p. 22 . 5 7 L . 5 £0 15 6

0. Rux Gavex (Svmos's), of copper, for durability y S 110D
natrueiions for Use—The formels of this min guoge anid $ho five precoding ones Ay
- mads bo fift an anad off the eylindér, and o can or bottle for recelving the v from the funnel
s placed dnaide.  When rain is o be mesamred, romove the funoel, toke oot the enn, ad
- e this rein collestad into the gluss nicasurs, which is grdusted to represent hundrodibs
of nn inehy g o 0.50, or halfanineh.  Plaes the glues upon o bl or other hovizestal
surface for mpport and steadiness, Lring the eye on n leval with the snrfuce of Eio wator
ubll wead off.  Bhoald more than half an inch of main love boen callected, sueeossive mrmeare.
mimis will be neccssary,  For instasee, baving weasmrod holf an ioch, or 0.6, mmpty the
- glazs, fill vp mguin from the coflecting-enn, aod add the rosnlt of this seeind measeerinost,
th thit bnlf-inch megared proviously. For example, should the sseond reading b 007, the
bwo madings added tegother will give the tetal minfall or 057 of on ineh,
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Fio, T

0. Fvaporating Dish or Bange, of copper, with wirework elge for protection fram
birds, ote,  The reeciving snrface of same dinmeter a2 the gange with which
it is-used, say five inches, with graduated glass measure £015 8§

F1. Bvaromarive Gaven, as above, sight inches dismeter inkide . 1 4

Instructions far Evaporating Gaunge,—Nearly G115t with wator, measnred by the grdnnted
Elnas minsneo, and plies it ont-of-deors frealy oxposed to the nir.  Aftor oxposues, ngnin
e the water, and the differones bebweot the freb and second messremint lliows thi
prveunts ik hos evaporated.  Bhoold rmin have fallen, however, duri this intorval, tho
quantity equil to that collected i the m&mnmg Tain gnogn musk frut. be wedod From the
ovaporatar, the romabnder, comparsd with the measaeed qmnhtﬂaprnt in, thows the amoont
thot hae ovaporated. For districts which nee salject 'to very heavy rainfull, an evaporatisg
g, with overllow pipe to moet sy oxigenay, may be had ot o slight incease in the price.

F3 Berpppeonpine BEvaroeneereEe or Tor Gavan (. 72) shows the general
design of this now and interesting instrament. It answers equally well for 2
rain guuge us for either of the above-named purposes, o for the rise and fall
of water in a river, eanal, lock, or any other body of waley, the vate of evapors-
tiow, ote, showing the exact time of which any inevease or reduction may have

openirred . ; . . . : . £52 000
Descrrrrios—a is o Mhonr t1mmh:m aof lat Enplish make ;b the carringe earrring the
peneil which morks the paper on the eylinder p: ¢ palley sver whish: the ooz b com.

tmunieato with the float-wheel d ;o 1 wheol communieating with d, from which the Hng is
conmpebod with the Moot resting on the water, The papoes i chinnged very 24 Tioiars: . Tho aegles
of pulleys, oba,, muy be alteved to mdapt it for plmost auy position.

78 Rain Bange; improved selfregistoring, recoiving surfies 100 inches diamoter, 10
inches siuare,  In this armangement the rain s measured (o fonths and
lumiedredtha of inelios; and o dontinnons recond 8 Joopl to the depth of 100
inches of the quantity of min fullen (g 73) p. 23 - #4010 0

The registoring prcts are all of copper, curefully tiomed, snd the aremgement o simple
that mny one ean elean the worke whon nootded, or wdjnat the gango to the groatest niooby:
fisdand, this adjustnent is 4o simpla that it may bo ne well for the porohsase £o test it on
pocativing ik, or ab any timo nftor it semoval; thme the small momoces, whin guite Tl
holds five cubie Tndhes of watar; this quantity passel theough the instrumeat should move
the lnd of the handredeh eirole five divisions, or half-way round, and i egoivalent to hall

o tonil of un inch in dopth of rain; and the receiving  trongh bong ten inclos sqoam

at the ]?mj]nﬁll}l’l pporfioial inohes, five oubic inches equali one-twentieth, o holf o tonth of

an ineh==.00,
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Fn. Th

ANEMOMETERS.

The anemometors. and air mebers i the following: list inelude only suoh ns are
appraved of by the highest puthorities, gl in constant uee ab the present fime.  The
filla for converting velocity into foroe is introduced on aoeount of the Bitthe sonfidence
ugally folt in reports of the wind's forae; the sothoritabive course now ollpwed being
alinost exolnsively confided to reporte of volooity, from which the comparative forea i
thns easily obtained,

Pk Asmvopwree (Lisp's), in which the pressure or foree: of the wind i shown by
the dopression and elevation of & colimn of water below and above fhe
gern of the scale (fg. T4) p. 81 3 : . g £2:.8 0

¥, Casella’s Air Meter, for Mines, Hmpltu'ra. and other publie baildings. The olject
of ‘this little instrument iz fo give correct means of mensuring the volosity
of enrrents of air pussing throngh eonl and other mines, and the ventilating
spaes of hospitals and other public buildings. Tt was frst constrocted for
Dr. Parkes, I8, of the Boyal Victorin Hospital, Notley, for measaring
tho state of ventilion in that lange military cstablishiment; and dedlaved
to b the most perfect instrument of the kind in wee, Sines then it has
been slopted n our Houses of Padioment, the United Sintes Senate, most
of our northern miines, and mony of the leading peizons and hospitals
theomghont the eountry. The grulestions for cach instroment are obtninad
by acton] experiment by mennecoff machinery mode for the purpese, so
that the indicntiona of all are ss comparable with each othee as tho weight
or measure of ondinary substances,  The indications ave shown by means
of the large dial and hand, and five smaller ones, as shown in the annexed
plate.  The whole cirenmforence of the large dinl s divided oo 100 ports,
ad represonts the wamber of feet npto 100 travorsed by the enrrent of
pir. The five smaller diale wro each divided into tem paris only. one
revolntion. of eagh being equal te ten of the preceding dinl, and representing
000, 10000, 100,000, 1,000,000, and 10,000,000 respectively, By means
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Fig, 78,

of the large dinl the Jow velosity of fifty feet per minute may be measured,
and Ly the smuller enes confinuows registrmiion is extended up to 10,000,000
leot, or 1803 miles, being peoctically Deyond what the mest extended
observations  can require, whilst jowelling in the most sensitive parts;
ensures the wtimost deliciey of action, FORMING ALS0 AX ATMIEABLE POCKET

ANEMOMETELR FOR TRAVELLING, (fr- 7B po 286 . : £4 4 D
76, Air Meter, as nbm-:-, with lurguu dind {0 100, and u:nl:,- one -smaller dial to
10dx) . 2 3 £3 10 0

77, Anemometer (Romssox’s), plain, with four index wheols, registering sucoessively
100, 1000, 10000, and 100,000 revolutions. Tn this armangement the cups
travel wb the rate of one-thind the wind's velocity, and cach revolufion
roprosents 314 oot ; thus, 3.04x3=0.42 fiad, being the distanee iravelled
by the wind for each revolution, This, multiplicd by the number of
ruvplutions indieated on the dial, shows the distance the wind has truvellsl
Ibween one observmiton and another.  The dials arve read from right to left,
ond the smount indicated at the lask observation is to be dedocted from
that ghown on the diale at the time of the current obeervetion £3 3 0

78 Avmwomerer (Romxsox's Turnoven), for registering the velocity of the wind
in miles and temths, up to 508 miles, and deseribed by Sir Henry Jumes,
RE., FRE, in Lis * Instroctions for t.ni-:mg Lhmum]nglc.rﬂ Obgervations’
(#g. TB) : . £ 4 0
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70, Robinson's Anemometer, as No. 78, with extra dinl extending the registration
o GOG0 5 s P % 2 ; 1 £5 & 0

Habinson's Ansmometor consists cssemtinlly of four homisplerienl cups, having {heir
diametrical planes cxposcd ta possing ewrrent of air. They are cardied by four horizental
arma attackid to i vortical ahiaft, which is cansed to rolate by the velocity of the wind. Dr.
Hobinzan found that the onps, and consequently tho axis to which they are atteched, rovolve
with gni-tlivd of the wind's velocity, which i here measured by o simple arrangement of
fwo whoels, warkivg in endlonn serews, nnd, by means of two indices, shows, on inspection
of the dial, tho velocity of the wind. The ouber, or front wheel, which revolves once for
yoey fivie miles, is fornished with fwo gradooted cireles, tho interior circlo being sub-divided
ko miles wod tonths of milos, whilit the outer cirole s divided inko 101 parts, each part being
syuivalont bo five miles, so that it measures 505 miles of wind, Tho stationary indoex st tha
tap of tha dial marks on {he tvner dircle the number of miles (uxpEn Five) and tonthe, that
fha wind mny hove taversed, in addition to the miles sliawn by the traverdng index, which
rorolves with the dind nnd indiontes on the ouwler cirels the trameit of evory fve miles, ‘Ihis
angmometer da rendored oxtromely portablo by the srme which eorey the cops being made
to take off.  When in use it moy be sorowed on o alaft or crdinery pices of dren pipe
which accompanios it, and moy Lo fieed in ooy desralile position, their constraetion being
mch 08 {o adape them bo withstand the most violent storms, ond the simplicity of their
maka emalilea flio olgerver to cleam ool lobricoto them st pleasuee, twice n vear boing
saifieiont,

Ta Flage the Anemometer, Moo 98, nnd toke the first rending—1I7 after plocing the
instroment the hands ave ot 0, the vext obserention will ghiw the distnes travelled by the
witd during the intervaly but i the hands stand othorwise, then read them an they are,
by noting down the divivions and fignees indicated by the traversing lund ned stationsry
Indox ok the bop.  Thas, say that the former paints o 125, and tlie Iatter to 2.8, making
togother 127.6, this will now bo the storting-point of the g

L Eswwmple—YLot the traversing hand peiut to noy ineressed mmmber on tha onter
civale, sy 975, nod the sabionsey index bo 2.0; thess bwoe nambers added together give tha
e reading, e (BFE0) mile  Trom thin veading 786 must now be subtmetod the first
powding of the fostrument, vid., 1276, giving 251 miles aa the distance traversed by the wind
dering the fetoral,

1L Estmple—~ Lot the trversing hand now point to 425, and the stationsry, index to
&, aidding thebe two together we have 4207, from which take the lust reading, vis., 278.0,
lﬂ‘i‘uﬂ‘ renuinder, 311, will be the velocity of the wind for the interval bebween the two

HL Esemple.— Lastly, lob the traversing hand be at 175, snd the stationary index nt
8; Noeo it ie pvident that the taversing lond, which ot the Inet veading was ot AED.F st
bave puesod the higlest wumber morked on the dfal, v, S50 Hooee, to obiain the troo
roaaliegr in thin cnse, we omst add togetlier the threo numbers, viz, G5, 175, and 2.8, together
making G828 ; from this, faking tho Tost rending 42007, wo hove 258.1° miles i e distones
trvelled by the wind in the intorenl.

T wis time and  disponso with figures, it B nswl, when the traversing hand los passed
the 805, to place an  asterisk at (e peintin tho regicter, fo denote that $08 sost bo wddcd
o thy noxh reading.

To read the Ancmometer, No, sp—Tho divisiors snd fipuees on the lefbhond dind ave
procisely thi smmi an thowo In No. 78;and ore vead off in the emme wey, Fach division on
the il to the right represents 505 wiles, (o subidivision of which ure sbown on the loft.
il dind,

Beample ~Tuko the: reading of hath diale sz they nro fonxd ta ba st fho Hme, sy the
Ieft-hand dHal showing 9754 and tho one {o the sight GG, ond o little over o hall ; thesn
figaros: nddod give 7804 na the tros rending, from which wmet bo dedueted the former rending,
A any; to show the distance traversed by Ehe wind in the intereal,
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B0 Mﬂﬁ'inbuﬁa_in! Self-recording Ancmometer, for ropistering the welocity

and direction of the awind and tke fime of itz warious changes.
- The gonersl principle of this

ingtrument @5 that of Dr
Robingon, of  Avmuigh, in
which four hemispherical cups
revolve with the pressuve of
the wind, and give action 1o
most of the othor parts.  The
regristering parts of e instro-
ment, however, as well as the
vang are emtirely wewy ond
the resslt of the joint offorts
of myaell together with those
of Mr. Beckley, the ingemions
engineer of the Royal Jew
Cbeervatory.  The Force-and-
Dy prineiple of embossing s
the menns of peristration here.
in adopled.  The paper em-
ploved 5 a narrow  strip,
wrnpped romnd o small sttuched
viller, from whicl it is deiwn,
anil embossed on one edze by
the action of ihe rollers, a8
ghown in the skeloh. The
volleps are divided to reprosent
miles ; they ave Hgueed ot every
fom, and one revolation ghows
the wind o heve travelled fifty
miibes. The clock () mises the
small hanner (5 which fills
anee in every howr, impressing
this other edge off the paper with
o small prrow ———
whose mévements are jdentical
with thir laveer one ad the fop,
and ths shows the exact diree-
tion of the wind ab the e, 0s
well as its vide of speed doring
each preceding hour, Thepaper
s of sufficient |('ll.gl:l| 1dv last
from Fonr. b0 six weeks with-
ot being. chpnged, and. the
elock may be wound np daily
or weekly, a5 muy e desiced.
The projection (¢} contins
metal  balls, which firmly
Fre. £0. support the  top, and aid

fur griviner froodom: of aetion.  The square box (4} is of cast ivon, and containg the
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stronger portion of the wheelworl 3 it has holes on tho ange for serews or
uails, by which means it s casily fixed fo the wof of n honse, or ton pole
pliced in a garden, or field, or by the seasble. The chaing (e} act on
improved vollers, over which (hey caownaf porss without furning them, unid
ave Deonght into conneetion with the olockwork and registoring ports, placed
in n room or box for prn-tmﬁnn, b amy vertieal distanse from the hase (d), sy
from throo fo twenty-five foel. In ize, the height of the upper part s
ﬂﬁ_ﬂy.ni“g imehes from the base of the box (), the dinmeter aver tlan cups is
twenty-four inches, and its strmgth ond general constouetion wech @8 o boar
the vicissitudes of the severest slorm.  Where frequent abseneo B roquisite,
or in places of diffieult access, the little attention requived in using this
insdrmment can haedly be overestimuted. A small dinl showing fime, and
another the direotion, 15 also sftached bo the selfrveording appavitus in the
foom.  'The action of each one is tested und guaranteed to give the some mate
of spead as that of the standard anemometer constrieted by Tn, Casnnia for
the Kow Committea and ofther Observatorics bolonging to the Govermuent
(fig. 80) p. 28 : . . . - £38 0 0

#2. Fnlarzed Anemometer, or Anemogeaph, for harhours and pablic observatories,
as reoently eonstrusted by T Casenna for the Kew Obsorvatory and the other
oliservataries of the Motearolozzenl Ollice of the Government. In 1liis armnges
ment the eups tevalve in the sume manner ag in the maller instroment, but
the reristention i obtnined by meats of o rovolving eylinder to which gapoer is
atinched, and the divection as well as velocity 1a.continuously shown for every
minute of e by means of o elock which forms part of the instrmaent,  The
oxpossd portion of this anomomotor may be placed af any height, whilst the
resristoring . part is kept in w room or other covered placo for observation.  FPor
the purposes of comparison, the ragistering paprrs supplied with thise anemao-
meters are similar to those wsed with the Government instnunenis, severnl
mure of which are now being erected (fg. §2) p. 29 - 50 0 0

83, Extatorn Axesoserer, or Axuxoanirs, ift made to register in s lower reom
af tho building : ; . . ¢ £i5ta 80 0 0

8t Ancmoscope, or Dr. Hallenr's Portable Wind Yane, for travellors, with eonpass,
bar needle, ote., showing the direct conrse of the wind to hall s paint of the
compass [z, 81) p. 81 - : . : 5 £2 8 0

85. Casella’s Hypsometer, for measuring mountain heights by the vapour of boiling
woter., The improvements effectod in this instrument by L CasEiia e
it the most certain and portalile means we kove of mepsuring preal clovations,
The thermomotor, strong, with-small bull, i divided and Bgored on the stom,
and is sheltered from eold when in wse by o double telescopio clinmber, into
which it is placel to-any required depth through o loose picee of indin rulber,
which rests on the top. The proper depth is, with the bulb, not quite-so ner
the water s is shown in the sketeh. The chamber being filled with vaponr
from the boiling swator beneath, ond the iwner ehamber and tube thies em'b]npm_i.
the vaponr descends in the outor chamber, and escapes by the outlel. Ty this
means the mercary, both in the bull and sbm, is mmersed in e vaponr,
whatever kind of water may be employed; less thon o wineglass full of
water and half as much spirits seeve for several observations,  The thermo-
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meter is kept in o light metallic ense, lined with india robber, The portable
leathor case (fg. 85%) p. 32, containg the whole when pasked for travelling.
Price, with one thermometer, divided to (71, s drmanged and made by L.
Casmrra for the Government { £ B5) p. 32 ; - £416 0O

6, Pockel Hypsomeler. Tho success attending the above has induced L. Clsmnna
to construet o sl smaller instrument on the same principle; which i moch
used by Alpine travellors. T4 may be carried with ease in the pocket, and by
those a little expericnesd in its nse, is often preferred for its simplicity and
cortainty to the mountain barometer.  With one thermometer divided to (07 2,
s gapplicd to the Roeyal Gesmvaphical Society : % £ 10 0

Wheraver the meassroment of moontain heights ia reqaived to bo takon by other meana thin
tha thoeodalite, or atasdard barometor, or where thore may ba danger of damage or brosloage
of sither, withont an cosy means of comparing or Toplicing them, this oheap and sogplo
meas of meossuring holghts will bo fonnd nd eficient as it is haody, and ab oll ines a ralishils
test of the mmoraid or any other fnstrunent, which from Hme to time reguive ta be eamparad
and djasted.

87, Caselln’s Tables, with instructions for using the hypsowmster, seeond edition

£0 1 0
" For she elovation of great monniain mases and continunusly clevabed aress T eomceive ﬂ“tb!:"spm-
metnical reslid are as good a8 barometrica’ oses ; forthe geacrl of batankal geegragihy, the boding-

paint thcrmosngter supersedod the baremeter In- posat off wiility; for wiider every advantage the
prasepore o s s it full of mercusy, neasly theee feet long, and casod i metal, is & great drawbacs o the
mnresimbned potion of the traveller, — Dr. B 1]. Hooxer's * Himalayan Joarmals ™ Yol IL
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58, The Boylean Mariotli Burometer, or Patent
Mereurinl Pocket Standord Barometer. In
this elegant and inleresting arengement the
merenry is maised from the eistern to the fide-
cial or rore point by means of & serow, o portion
of air being admitted and compressed at onch
observation.  The bedy and cistern may be
sepurated ab pleasure for convenience of carriage
in the pocket or knapsack. As o portable
barometeic test or  standond instroment  for
mining purposes, or measuring any extont of
moumdiin heights, it is belioved o have no s,
For fig, and deseription, see sddonda,

Fio. &5,

g0, Ozonometer (Du. ScmosBEIN's), consisting of strips of paper prepared with jodide
of potassium and starch. The papirs are to be suspended so ns to b axposed
Lo the feee seecss of air, but sheltored from web and the diveot tays of the sin;
when affseted by oxone, they become tinged, the intensity of which is menstirel
by a godusted sealo of twelve tints, which sccompanivs the cmnomter.
L. CasErpa is the sole agent for Dr. Schonbein's ozone test papers.  In caso

to lash one yiar, . i £ ¢ 6
4k Dir. Morrartr's Uzos0METER 0.8 &
91, Sedan’s Dzonometer . ; : . : ’ 08 6
92. Ozowe Cacx of fine wire gauze, as recommended by Siv Jas. Clark . 012 6
43, Smaller Sixe, ditto, for travollers . . 012 ¢

g4, Casella’s Forms for Registering Ozonometer Indications : 01 6
05, Casgria’s Fomus von HeasrTEmise MrrroroLooical OBSERVATIONS, with
concise remarks and instructions, in twelve montbly forms for ose year

£0 4 0

06 Porfable Meteorologienl Register and Note Book (Sreacmax’s), with weathor
dingrms, tables, and instructions; second edition - y £0 2§
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Fro. 119, T, 100,

THE ANEROID BAROMETER,

"This ingenions and elegant instrument is now regarded as almost indispensable to
all who toke interest dn the weather, whilst, to teavellers in partioular, it presonts
pdvantagron which hithevto they eonld nob oblain,  Hefore the introdustion of the
cimeroiel, Timited indeed worn the means of those, who, moving fran plase te place,
esived in Uieie progress o take reliable notice of meteorolosrical phenomens; whilst the
-mpzsurement of hoights by any convenient ov shople nad portable svmngement wis
fuite gut of the question.  Wot only are all these diffieultics entively overcome iy this
‘instrunent, but the older fragile form of baremeter used ab sea s almest entirely
mpersidod,  Tho action is obtuined by the compression Ly the atmosphere of  thin,
Mty civoulnr metalite box, which is deeply corrogated to inerease ite elasticity, and from
tha nterior of which the air hos been carefally vomoved ; the upper and lower snefices
are hohd in o st of tonsion or separation from each other by means of strong springs ;
b atmeaphore pressing with varying force on theso surfices, conveys action to smnller
springs, and thos show by hands on the dial the variation of heiglts, as woll as changes
of the weather,

New 100 shows: the genoml mterior armngement,.  In the measnvomont of small
differences of holght, as well s groat elevations, the improved anevoid i& alike
ntervating and valuable; nob anly docs it show with precision the differences in
height betwoen one room and ancther, or the varying grdicnts in tenvelling on a
milwiy, but it i vow so improved ns te show with mueh presision elovitions up
tocfifteen to-sixteon thousand feat,

The sizes vary from those of & small watch, to those of e largest dials; the form
I@'ﬁw usially circulir, though thal is sleo varied peconding to the pesition or place, such

w larps Lalls, public buildings, eto., for whicl it may be required,
D
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Fic., 1005 Fia. 120 nnd 120%,

7. Ancreid Barometer, withit-inch; dind, inneat leathor cnse £1 0 Oand £1 5 0
88, Axrgrorp Banoseres, with silvered motal dial L100and 115 O
ob. Axerorn Binostrree, with thermometer . » . . 2 5 0
100. Aneroid Baremeter, wiil 4i-mch. open dial, showing the interior mechanism,
with thermometer (g, 100, p. 33) ; d ; £ 00
If with stand wse fg. 100%, 164 6d. exten.
102, Awenorp Barourtes, oylindrical form, more finely divided and engraved, with
extra compensation for temperature, with or without thermometer, ns supplied
to Her Majesty's Navy (fe. 102, p. 35) 4 ; : £4 4 0
108 AxErorD Bamosrerer, extrn sansitive, with greatly extended graduations, divided
to ‘00L-inch. each barometric inch being equal to neardy four inches, with
circulur thermometor and richly ongraved dd-inel. dial . £5 10 0
The extromoe sensitivonces of this instroment is TOTY romarkablo,

104, Aneroid Barometer, in bronze metallic frame with S-inch. dial, for use ot sea

£210 0

105, Axerord BAROMETER, a8 above, with thermometor ; - 215 0
106, Aweroro BimoMuEreR, with hasdsome turned wood frame, ocale or imitation
of ebony, 10-inch, dial . . . . 2 4.0

107, Aneroid Barometer, with 18-inch. dial, very bold and bandsome, for lorge
balls or public institutions . . £18 O Oto £26 0 0
108, Axznoip Banoweren of superior finish, with richly engraved di-inch. dial, raised
civele, and revolving index, with or without thormomeber . £H 0 0

100. Pedestals of various designs, for aneroid barometers for the mantel-picee
£0 7 60£l 1 0
110. Axmxmorn Banowsren, for tho pocket, in mareon: case, 23inch; by - 1L-inch,
finely divided and compepsated, very sensitive, for indicating clinmgea in
the weather, or measuring heights up to 1000 feet, with revolving index
£4 4 0
112, Aneroid Barometer {plain), for the pocket, in neat leather case 23 inches by
L4, for indicating changes of the weather or mensuring heights up to about
TOO0 feet . L - : . £#210 0

@ " -
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Fra. 102,
113. Axenotn Bamomerer, with revolving index to about 8000 feet . £33 0 0
114 Aneroid Barometer, wathor smaller in sise, and carefully eompenaated 28 10 ©
116. Axrroin Danosmprer, with seale of heights: . : \ 410 0

116. Anerold Barometer, with circalar thermometer and eaised baremotric circle,
carefully componsated for mensuring up to 10K to 12,000 fet £4 10 0
117, Axerorp Banomeren, pockel size, in neat case, shout 28 inches by 13, cavefully
compensated for temperature, with au]u:rh":r compass and Ehermometer ; an

exeellent traveller's companion ; i : L4 10 0O

118. Alpine Aneraid Baremeter, very carefully mmpcnmlerl and tested for measur-
ing hieights up to 15,000 feet {mnnli pmlml: sizg) ; £5 10 0

If i silver * . . ¢ 60

119, Anerold Barometer, mﬁ: ﬂxl.m small d.ml abont iha size of n smoll Gonova
wateh, earefully fested and compensated, with every improvement, graduated
from about 23 to 31 inches, or more if desived (fg. 118, p. 88) £ 0 0
120. Axznorp BimROMETER, samo size, in silver, with doubls back to open wit):

spring (fig. 120, p. 34) v ; . s £6 6 v
If on neat gilh wotch stand (fg. 120%, p. M},lmﬁimh'r:.
123. Aneroid Baremeter, in Lest gold, 18 earat . 5 - 12 0 0

K.B. -A senle of altitndes accompanien any of the above instroments gratiz, or wny ba
otgraved on the dinl of either, from Mo, 108, at an extre ohargo aof Fa, Gd.

#s" Tho larger sised mmoroids, ag 415 nel., oun huwo self-registoring indicos added, by which
mh:,ghmimd liwoat point dnrmxulmmwhnmgwt&mln!., ot e #10
123. Sympiesometer (Caszrra's Inrroven) for measuring mountain heights up to 15 to

21,000} toed, a5 adopled by some of the leading members of the Alpine Club, in
neat mahogany eose with stops ! . £ 0 0
For other Sinpicsomelors, see Nos. 142, 143, m:d l-u.
Bromtenivg Axenorrs, BinoMerers, gro., see Nos. 1T to 23 inclusive.
D2
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THE PEDOMETER.

The pedometer consists of a simple armngement of weight and pendulnm acting
on plain toothed wheels, by which the distance wiilked by the wearer is ncourately
measured,  In size and form it resemables a smull walch, the annexed plate being rathor
aver the veal size. The figures and divisions roprosont one to twelve miles, divided inio
hadves and quarters, To the invalid lady or gentleman requiring limited walking
exercise, ns well a5 {o the hearty aclive pedestriam, it iz equally valnable and
trastworthy, It may be worn suspended from the neck, or placed in a front or
waisteoat pocket, being kept wpright by means of the small bisole (). The pedometer is
adjusted with perfoet ease to the step of the wearer, howover long or short, and altersd
it plensars to any step roguired.

124 Pedometer, in silver case with strong evystal glass (Fig. 124, p. 83) £2 15 0

125, Pedometer, in German silver ease . . : 3 : 2 5 0

IMPROVED CHRONOGRAPH,

For the correct registration of any number of mpidly passing objects, as nb regattas
nnd puces, as well ng eclipses and oceulintion of stars, the exact speed of machinery, ole.,
by merely fouching n spring withont removing the eye from the objects,  In size and
form the chromograph precisely resembles a watel ; it is mude of silver, and consista off
an ﬂﬁ]i,nnq- qq.ivh teain lever movement, with the addition of & contre areonds-hand,
which traverses the dinl as in « sfop seconds watch, By this means. time is taken to
the lenth of a second, in either seientific or sporting pursuits, withont the confusion and
anxioly of taking the 'eye from thi ohjest.

124, Chromogeaph, ae ahove . 2 - - - . £9.9 0

CLINICAL THERMOMETERS.

CASELLA'S Clinieal Thermomelers, as exprossly armanged by Dr. Aitkin of the
Roynl Flospital, Notlew, for nee nt that great military establishment. In Aitkin's
arenngoment two thermomoters are used, the ono bent for reading i sién, the
other steight for reading by registration whore the danger ol fever, defective
sight, and other canses: might render direct observation diffienlt, or even
dangorons.  OF the many nsex fo which Cassrna’s Maximom Thermometers
are now applied, perhaps none are equal in Impertanes to their application for
clinical purpeses, and thotugh many desaltory efforts were made af various
times, mome cortainly assumied the distinet form of applying this principle unfil
takem up by Pr. Adtkin. See Adtkin's “Seicnce and Praclioe of Medicing,” 1st,
2nd, and Srd Bditions whicl show that his description of clinicnl tompe-
rature by repistetion, considerably peecedes all other names associntod
with it. This thermometer roglsters the greatest heat of the body in
any postien. Tt may be inserted in the mouth, the axills, or Loelwem the
thighs, #o as to boowell sovered, and in two and a half to three minotes re-
moved ba the thl- atil read off pb leismre,  Tamgth 9 inches, divided and
figrured on the stém feom 80% €0 115% or 1207 in Gths of degrees.

127, The two in nent pocket case, ns nbove. . 2 = ; £1 5.0
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128, Clinical Thermomeier (m.l:l'—regmtaung] 10-inch. L.Eg 128}, in neat case for the

pockel . 3 ‘ : 2012 6

129, Crixican TEEHMBHEI‘H.R, 6 or ? inch. - . 3 . : 012 6

L0. Clinical Thermometer, 4 or 5 fnch. . : : . 012 @

132 Crixpeal ToReMoMETER (non-registoring), 10 inch, . L S
No ahorter Non-Registoring Climical Thermomotor than this ul:.-:ulrl o uaod.

If silver cose for the 4 or S-nch. sizy ; . ; exten 05 0

If ivory case for the & or G-inch. sz . Bt 0 3 0

13, Dr, Altkin's Clinieal Chart of Temperature, !’ulu, Ihsptraﬁm, and Exereta,
arranged for thirly-one doye, wikh :ulnjm.mhw soule of FPahrosledit ond centiprude
degrocs; per dozan. . . . . £ 1 8

1ik Goy's Hosriran CoaT, per dozen ; . i 01 6

N B~The F.inch. Clinical Thermometor in alss now muok used by veborinary sirgoons, for
thi treatment of amimals in casen of fever, oo, ;Iunn,g'l‘.hn oolile plogue oapeainlly, when .mw

i the rectom, ne ether fimet symptom 'wis found so distinetive and positive us the indiention
thng obtained.

134* The above-nzmed thermometer, ospecially srranged for the trestment of cattle,
with instructions, and sbield for protection To-in. { iy, 134%) £0 14 0

BOOKS ON METEOROLOGY, ETC.

A Manunl of Seientific Enguiry,” by St Jous Hessenen uod Rosent Mais,
Arano, P, * Meteorologion] Essaya," traslated by Sanixe,
Brammsions, N., © Manual of Hydeology .
Bropaer, L., * lemhﬂugj' of the United Statea™ . F
Boonax, A., Y Handy Book of Motsorology,” 2ud edithon, Y
UH'I:LLA, L I, new edition of “ WELLs on Dew,” with notes and nmmnﬂ:;
by 1, Ernuu‘c L8, 4 F
Craxx, Sir 1., DL, B].l "U.nll"lmmtn"-lﬂ.mdmun H
CLovston, lim‘ D™ l:dplnn.:t:nh of Popular '-"r'm.thur l"‘rognmin_—a -
- DATTON, J "llﬂmmimr_ﬂ Osorvations," 2od oditioa, i
I Daxer, Pmrm:mJ F., * Elements of Moteorology,” ar:lu.dqum % vols.
1. Dove, Peovissor, * The Taw of Storms," tranaluted by Scorr ; 2
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THE PEDOMETER.

The pedomuter consists of o simple armngement of weight and pendulim acting
on plidn toothed wheels, by which the distance walled by the wearer iz aecuratbely
measared.  Tn aize and form it resembles o small wateh, the anmexed plate being rather
over the real size,  The Bgures amd divisions represont one to tarelvn milos, divided into
lalves and quartors. To the invalid lady or gentleman requiring limited walking
exeraiie, ne well as to the hearty setive pedestriam, it is equally valuable and
trustworthy, It may bo worn wnepended from the meck, or pliced in a frong or
wraieteont poeket, being kept upright by means of the sminll hook (). The pedometer i=
nidjusted with perfiet mse to the step of the wenrer, however long o short, and altered
wt plensure to any step required.

124, Pedometer, in silver cuse with strong erystal glass (Fig. 124, p. 85} £2 15 0
125, Pedometer, in forman silver case . ; : : : 2 5.0

e—— =

IMPROVED CHRONOGRAPH,

For the correet registration of any number of mpidly passing objects, as ab regabins
and rces, as well as cclipses and oceultation of siars, the exnet speed of mackinery, ete.,
by morely tonehing o spring withent removing the oye from, the oljects. In size and
form the ehronograph precisely rosembles & wabch s it is made of silver, and consists of
an ordinary quick tmin lever movement, with the addition of neentre seconds:hand,
which traverses the dial a8 in  stop seoomids watch, By this means time is taken to
the tonth of a second, in either soientific or sporting pursiits, without the comfusion and
anxioty of taking the eye fram the object.

126, ﬂhl‘ﬂﬂl‘l;tﬂ[lh,as above ; - 5 . $ . -y M e

CLINICAL THERMOMETERS.

CASELLA'S Clinical Thermomelers, as exprossly armnged by De. Aitkin of the
Toyal Hospitanl, Netley, for wee at tht great military establishment. In Aitkin's
nreangemaent twe Ahermometors avo nsed, the ane bent for veading in sidu, the
other straight for rowding by registeniion where the danger of fever, dofective
sight, and othor canees- might render direch ohiservation diffienlt, or even
dangercons. OF the many uses to which Caserna’s Mazimom Thormometers
ave now applied, perhaps none are equal in importanes to their application for
elinical purposes, and though many desultory efforts were mado st varions
times, none cortainly sssumed the distinet form of applying this principle until
taken wp by D, Aitkin, See Aitkin's “Seience and Practice of Melicineg,™ 1st,
2nd, and 8rd Editions which show that his deseription of dlinical tempe-
ratuve by registmtion, considerably precedes all ofher nnmes mssocinted
with it This thermomotor registers the greatest heat of the body in
any pesition. Tt may beinsertad in the mouth, the axilly, or betwesn the
thighs, so a8 to be well covered, and in fwo and o half to theee minutes re-
moved to the light and read off at lewsure, Tangth O inches, divided and
figured on the stern from 807 to 115% or 120° in bibs of degrecs,

127, The two in neat pocket case, ssabove . : . : £1 5 0
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Fro, 144 Fio. 143,
BAROMETERS.

Besides this standard instromets s most of those deseribiod in the precofing pames,
the following are those most emploved by the formey, mariner, ete., as well as for
wircaihier glasses for ormnamental and general wse, a fow forms and armmgements only
ars given, but they miny bo hod of any design lo corvespond with the architecture
of hulls, libravics; and publio buildings, perfect efficioncy in the cheapest as well as the
most costly being the first consideration, few things keeping nature’s laws better before
s than sneh' efficient means of secing and cstimating the varying condition of the
presenre and heat of the atmosphere.

MARINE BAROMETERS AND SYMPIESOMETERS.
The great changs effected in the use of thess instruments since the time of the
Brussels Conference, as woll as the intreduction of the aneroid and Bourdon's barometers
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must greatly eurtail the length of this list. Besides, however, the rigid form siggestod at
thie above conforence ind adopted by onr Government, as shown in_fg. 13, p. &, 4 fow other
omnmental kinds as fg. 186, po 89, continue i use, boing still Eked for their handsomo
appearanees. Az weather instruments also, when of proper make, they aroundonbtedly
excellent, thongl their genernl consbruction doos not admit of their indieations being
comparable with the same deeree of precision as in the pattern adopied by our

Admiraliy antherities.

136, Marine Barometer, bow front, neatly carved (4. 136, p. 39), with thermometer
in front, ivory plates, double rack, verniors reading to 100th of an inch,
rovolving in contre ring smd brass gimbals, complete, vosewood, mahogany, o
pak . . . ' * % o 0 £3 16 0

137, Marine Barometer, bow front, as 136, singls rack and gimbals, complate 3 5 0

138, Magixs Baiossres, in solil rosewood frame, round top, thermometer in front,
doable rack, ivory seales, vernier veading. to 100th of nn inch, proteeted with

stont plate-glass, ole. . : : . . £3 10 0
130, Mavine Barometer, complete, with single mek-work : . 8 8 0
140. Mantxe Banoseren, of plain simple constriuction, perfoctly reliable, in solid
meahogany, with ivory plotes and gimbals; complete . £2 2 0

142. Marine Station Sympiesometer, in bold ol frame, the seale clongated fo sbout
three fines the usaal longth, adapting it as o valuable guide where more
expanded griduation and greater sensitivensss ave requived £4 10 0

143, Marive Banomerer ax o Svarrsomerss combined, by which {he indiestions of
each are at all Hmes comparble, the tubes of both being contracted to provent
oscillation ; ragk-work to sympicsometer, and double rack-work to burometer ;
vory landsome, in rosewood, woliut, efe., with gimbals, complate (fz. 143,
P39 . ; 2 ; . #5106 D

L4, Sympiesometer (Casguea’s woen Iurunwn} Eupl!ulu]]_f arranged for nse at sos,
the fube contractod {o provent aseillation in stormy weather, in solid rosewood
casé with: stout plnl:.u—gfus front, the seale reading to the 50th of an inch
Lhg. L4, p. 39) . . . . 2 . £3 3 0

For Mountain Sympiesometer, see No, 123,

145, The Fisherman's or Storm Barometer, us oxpressly approved by Admiral

Fitzray, Boand of Trade, ole, for Lifeboat Sfations. . . £3: 5 0

This instrument consists of a strong tobe with large bore, nod very correct and’ bald
thermomeber mownted inon solid oak frame, femly sorowed together. The seales are of
porenlain, boldly eograved, and impervions to any injuey feom the weather ; the vernier reading

i to 1*1i0ths of an inch. It is strongly recommended ne s sound and exeollent iostramont,

admirabily odapbed for the sew coust and public institations,

146 Mixnme's Bumowsrer—The nuwerous secidents oceurring in coal mines in
particalar, and the close connection of these with diminished stmospheria
pressuve, ns shown by wlow state of the barometer, has induced T Casinna
to mrmange an economic and highly portable form of instroment for this
purpose ; it is plain, bardy, sensitive, and adapted alike for all elimates.
No monager of mines should be without 36 . : . £1-10 0

147, Miner's Baremeter, more slaboratoly finished : : 2 2 0
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Fise, 15 Fio. 155, Fia. 153 Fra, 154, Fra. 149,

148, Toe Axgrorn Banouerer, of anEm:ﬁt. form & when well mado i also peﬂ'mﬂr
adapted for this purpose (see also page 34) . . E1 10 Oto£2 10 0

L3, Plantaifon Barometer|fiy. 149) (soo also Nos  180and 182) 1 10 Ote 2 0 0

PORTABLE OR PEDIMENT BAROMETER.

In these instruments the action of the merenry @8 diveet and oo from mechanienl
infliones ; and, when the relative proporiions of the cistorn and tube are properly
amnged on the baremeter scale, the neavest appreach to a standard barcmeter is
nttnined.

150. Porinble Barometer, extrn sive, vory boli, Landsomely ewrved, in rosewood,
mahognny o ok, plite-glass in front, with extr large tube 0-45 inch intermul
dinmeter, dowble mek-work, ivory plates, nnd attached thermemeler, suited for
large halls or poblic buildings . £ T 0£8 8 0ound £1010 0
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152, Porrarre Rosewoon Bazoaeren, handsomely fitted wp, inlaid with peard, pilate-

glass in front, double rack-work, and verniers reading {0 the 100th of an inch
£6 6 Oto £3 8 0

153. Portable Barometer; cxtra size, tube 004 inch internal dinmeter, and cistern 275
ineh ditto, ivory plates, with verniers reading to 100th of an inel, carved top
anid sides ; thermometer in front covered with plate-glues, flonting gauge, for
plain standard adjustment when requived {fg. 153, p. 41) . £510 0

154. Portable Barometer, with large tube and cistorn, the graduation of the seals
vomponzuting for variation in the lovel of the merenry in the cisiern § hoands
somely engraved ivory plates, with German silver monntings, and double
vernier, tach veading to the 100th of an inch ; combining every excellence of
which this deseription of barometer will admit (£g. 154, p. 41) £4 10 0

155. Ponranie Bamomeren, plain pattern, thermometer in front, ivory plates, rack-
wark, and verniee reading to the 100th of an inch, portable serew amd plate
‘glass, in rosewood or mahogany (g, 166, p 41} . . £310 0

156. Poriable Barometer, with open face nnd ivory plates, vernier reading to 100tk of
#n inch ; thermometer at side, and portable strow ; in rosewond, oak, maho-
gany, ete., being a good and Lardy instrument, adapted alike for home wse or
{ransmission to all parts of the wald (fe. 166, p. 41} . £1 & 0

157. Agricultural or Coltage Barometer, cxpressly designed by L. Casgund as o cheap,
portable, sl popular weather gliss, necompanied with plain desoription and
instrnetions { Ag. 188, p. 47) . i 2 3 : £012 6

For barometers of thiz construotion, seo alse Now, 188, 160, and 1590,

158. Long Range Baromeler (Descanres)—This interesting arrungement, consists of
a gyphon tube filled with mereury, and having the column of ordinury length,
the uppor part of the tabe and short limb being say hall an inch in dismeter ;
to the lntter & length of tube is unital, extending to the top, the interier
dinmeter boing, say onc-eighth of an inch. This tube and lower Timb of the
instrument being partly filled with a flnid of very lght specifie gravity, the
rise and fall of the meveury is shown by if, but extended in length in propor-
tion to the difference in eapacity of the two tubes, Tn this way the ordinery
barometrio fnch may be extended to from seven to ten inches, which being
muoderatoly sabdivided, the baremetrie action or chunges during o storm are
often visible, Thix instrument, however, is not very portable, and should only
be carried by hand from plice to place : 4 £ 10 0

CIRCULAR OR DIAL BAROMETERS.

This popuine nnil interesting arvangement of honsehold instroment wis first designed
by that able philosopher Doctor Hook, who took great pains to make it perfict, so much
50, that had his plans beon carried ont with fair progressive improvement, and the
instrument been of a slightly more portable chameter, any other wrmngement of
weather indicator for general use might almost be considered snperflucus; the clear
and expanded graduations on the dial, as well as its well-known ‘response to ths simple
tap so froquently given “to see which way the moreury is going,” is fumiliar to all.

Nob only did the Doctor attach o thermometer fo if, but a hygrometer also, and
oven o level for the purposs of carrying out his arrangement with greater delicacy ;
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Fua, 167, Fra. 159 Fro. 163,

ths nlfiminte yude combiration, however, of these, from commercial eompedition hos
brought an unmerited distrust on the design, and hence its recent unpopularity.
As remands the hygrometer, however, tho simplicity and efficiency of the wet and
dry bulb has sabsequently cansed it to supplant almost every other form. The
following briaf list, therefore, combines anly instrnmente in which the desire of the
Doctor is fully carried out, exeopling that the wbove-named hygromoeter (wet and
dey bulb) §s advised und its nse recommended a9 4 separate instroment.

159, Cirenlar or Dial Baremetor, in rosewood, walont, ok, and mabogany, dither
plain or elegantly carved to any style of fumifure or architesturs, for halls,

lihraries efe. (fig. 160) 3 2 i £ 6 Ot £21 0 0
160, Ten-inch Binl Barometer, handsomely inlaid with buhl work, plale-glass over
dial, and attached thermometor (fGr. 160, p 44) . . . £3 B 0

162, Tex-rwen Dian Banosmwres, Egyptian patfern as (g 162), very chasts, in
vosewood, walnut, eak, ote., with plate-pliss over dinl and bold thermometer
- £ 4 0
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Fio. 100, Fig, 106

168, Twelve-ineh Dial Barometer, best rosewood, clegantly inlaid with variegated
Buhl work, with best eight-day pendulum timepicce and attaclied thermometer,

partienlarly suited for munsions and oub houses ‘ £21° 00
164 Tex-rsen Disn BanosETeR, richly carved in rosewood, oak, or minliegany, with
bevellid phide-ghiss in fronl, very handsome (Fir. 104) 3 £710 0

165. Bight-inch Dial Barometer, same patiern as No. 160 (fig. 160) 110 ©

166, Bieur-iven Dran Banossre, same pattern as No. 162, or (fz. 166)
£ 3 0

167, Ten-inch Dial Baromeier (Caspira's), richly earved in walnut, cak, or rose-
wood (fig. 167, p. 48), with bevelled plate-glass, and best double ring
s thermemeter, very chaste and handsome : . £510 ©

169, Tex-rson Dian Bagomeres, vory neat, in tosewood or mahogmmy, with
hygromoter, thermometor, and level, cqunl as @ sensitive and  necurate
fustrument with say of the sbove . ‘ / ; £310 0

170. Eight-inch Dial Barometer, same pattern as No. 160 . “ 210 0

#
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Madmah
WIIEND

GARDEM MAXIMUM THERMOMETER

Fia. 176

172, Ten-inch Dial Barometer, & very neat, good, and practical instrument, in
rosewood or mahogany : . - . £ 2 0

173, Ergnrasom Dian Barounren, ssme pattern az No, 172 . 1 6 .0
Whint th hotter sorte of dial barometors s sequired for teansmission abesad, thoy ama
aupplind with sbocl stop aock to rendée tham partablo, so thnt on reaching thair deslination
thoy merely requiva to be suspended and the stop dock tarned o pat thom in action, the extrs

* chargo being 7a. 6. to 12,

HORTICULTURAL AND GARDENING BAROMETERS,
THERMOMETERS, ETC,

Embricing several simple weathor instruments and appliances ; the prices of some
ary purposely vory low with the view of extending their wse even to the cottape ;
the nume being affived do all, however, the fullest eonfidence may bo plased in
their procision. Tho barometers especially are equally availablo for use along the
roast,
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174, €arden Thermometer, good plain, S-inch, on boswood seale ( fig. 174, p. 45)
£ 1 8
or por dogy 176 ; hnlf dez., 9. ; perfectly pdapted for thi greonhouse, wtalile, duiry, ole.
175. Gazves Brosrenmse Misoevs TrsumoMerer, fo show present tempratun
and register the extrome of cold during absumee, for pits, greenhouses, and opt-
door use (fg 175, p. 46) . : . L : £0 370
176, Garden Reglistering Maximum Thermometer, fo show present temperatire and
register {he extrome of heat doring abgenee, for greenhonses, tle, 1s nbove
(. 176, p. 456) : . i % £0 B 6
177. Tuk Gazveses’s Wisvow Taresomerss, in revolving frame, to fumn to any
angle (g, 177, p. 4F) & - . s ; £0 4 &
175, Tus GarpExNee's Grovnn THERMOMETEE, with lirass end for temiperatare of the
ground when sowing seeds (fg. 178, p. 45) . ; y £0 4 &
179, Hot-bed Thermemeter (fr. 179, p. 45), especially adapted for pine and melon
pits, as well as ground tempernture to 15 inghes bolow the snefaee, with pointed
copper tube for protection and plunging into the earth 3 a small thermorneter
4 alio alfixed to the door, by which a comparison of internal and external
heat is obtained . . : . , #2018 Gto®l 6 O
180. Greenhouse or Garden Thermomelers, enamel fubes, Loxwoed scales and
japanned cases for profection, range from 0° to 120% 8 inels, 2a.3 10 inch,,
£o0 4 0
8% The phovo groenhonse thormometers may Lo lind with poreelain seales, from s to

15 G cach cxtro.

182, Darey Trsasmomurer (insulated) in glss fube (fg. 182, p, _d.?_} capecially
ndapted for testing mill . . : : Sy R
153, Milk Test or Lactometer, for dotecting adulteration and showing the relufive
valne of milk from different cows : i - £0 4 6

184, Cemase Tesr for showing the differenee in quantity of cream Letween oue cow and
pnother, with ezamples g . £0 8 .6

185, The Gurdener's Wei and Dry Bulb Wygrometer, for showing the et
state of moisture in the greenhonse or open air, with improved porcelain scales

{ fig- 185, p. 47) . . . . £017 6

186, T (anperee’s Bax (Gaves, as described in Symon's work on * Rainfill,” and
from which many of the results quoted in his monthly reburns sre oblained

£0 13 ¢and £0 15 6

157, School or Garden Microscope o be used, cithor simple or eonipound, with
rckevork six powers, with mirror, condenser, infosioria b, Toroeps, oljeet and

glusses, arranged by T Casgrna to meet the constant wants of the forist and

gandimer in examining seeds, animaleale, ete. : : £1 5 0

158, *Tr Ganpeste's og Corraen Banoseren (fg. 188, p. 47) . 612 6

« v Phe hurameter B equal 16 pog in onr posseision ot fon times the price, The thermometer, sell-registering
and sceuratcly :m.m,:a, hatd praved opon trsl to be cqually clident™—GARDENERS Cunﬂ}ilﬂrfk. Sept.

Iﬂh. 1l F
"'Ta?uirﬁrll.lﬂ.lmﬂﬂ ghouid be inthe hands of every farmer”” ™ My next mgnih’s obecrraticns will be
made with them "= A Laxe: Exvress, Sopt. wyth, wnd ﬂ'ﬁl-isﬂ'l.- '

" Woull o alile the gardener’s cottage ar the hall of the manson. Wearn nmeh. olifiged o Mr
Cisniea for thus popalisiring theso uselul intnansents,  His name fa a gummates for the charsceer of any
imssrumest. =CoTT AOR GaRDssnE, Ot 27, sy,

W CASRLLATS coftnge barnmiter has lately Besn it apder eair notles, veey much Lo oer d and
ofit. E&hq Tevve registered with uneoring FBithiulness the recent changes in the weather,"—Tux Froro,
0w, 7, tHET. .
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Fio. 185,

130, Plantation or Farm Baremeler . y : ; . £110 0

100, Pravrarron ok Faps Barostersn, more oraamental (R T8 2 00

This instrament hns boen carafully propared onder the suggestions of v, Monn, Vieo-Presi.
dent of Eho Moteorologienl Socicty, to meot the specinl need of o trnstworthy indicator of tho
wonthor for formers and planters.  T6 is seropulonslyoorrect, snd has the further advantage of
boing made portable or otherwise by the most inerperionecd without pessibility of injury.

THERMCOMETERS.

The extended spplication of the use of thermometors to the various branches of
the arts amd manufseturs, os well oy the precision and delicacy vequired in their
sonstruetion, ronders o complete desoription Leve of all the varviclies impossible. In
all branches of chemistry {hermometers hove long been indispensable, and but fow
procesaes of manufneture are now conducted without their vse. For mest of these
purposes the following list will bo found to contain the most suitubls arrangement,
and freah liste are published by Lo Casrrra from time to time of every new kind
browght into use. Besides the actuel moke of many of these thermometors, the moda
of dividing is of the greatest importange ; this is done on all Casznea’s thermometers
of precision by means of a very beautiful armngement of dividing epgine, devised by
the great Ramsden, and now applied with the utmost ficility to this purpose; cortain
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points being marked upon ench tube, the stems nre coated with black, or immersed
mn @ preprmbion of hot wax, the tube is then laid upon the engine, the distances of
the respective warks caleulated and aranged.  On setting the engine the divisions
are then mude on the wax with the dividing nesdle with mathematienl precision,
by ftuming a wheel and shifting and rearmnging* the tubs from fime to time,
The tube being then immersed in o proparation of fAuorie aeid for o fow ceconds,
the divisions are thos etched jn, the tube is then washod in water and the wax removed,
after which the marks are filled in with o preparotion of black.  Another great im-
provement eonsists in (he wso of porcelain slips ovseales.  The divisions on these are
firet made om o conting of wax or bluclk, as in the case of the tubey, then cleancd off)
amtl puinted togother with the fgares; and permanently burnt in, whilst an improved
preparation of poveslain has been aranged by L. Casera, by which they are rendered
impervious: to all the influences of dyes or coloring-mattors, or changes aviging from
firost: or mojsture when exposed to the weathor,

DRAWING-ROOM AND HOUSE THERMOMETERS.

nm“'iﬂg-l'ﬂﬂ!l Thermometers, ivory, on cbony or boxwood, double seales, ie
graduated aceording to Falirenbeit and Hemmmnr, or Contigrade, with enamel
tubes and German stlver mmmﬁngu i viery neat and easily read,
192, G imeh. " L £ 6 6 194, 8 inch. . . £0 9 0
193. 7 inch. : . o ¥ ¢ |195 1inch. . ; 018 6
*«* Whora no particular kind of gendontion i ordered, Falirimheit in the plaines kind, nod
Falrenhait and Contigrade in tho bottor kinda of thormometons in uanally sout,
196, Brawing-room Thermomelers, ivory senbes upon papier mdehd, in varions
eolors, black, blue, or green, of various shades, very neal, double graduntions,
viz, Fabrenbeit anid Resnmar, De Lisde or Ceubgnu]u (g, 198, p. 503,
soven inch., 9& 6d. ; eight inoh. : £0 10 0§
197, Deawrsa-roon Tuernoswerrers, polishid lma:wmq], {‘lhphu form , hevellod edges,
very neat, with German silver or faney moantings, pradustions as above,
aight incl, ds. ton fnch, Bs. 6d., twolve inch { . 197, p. 50) £0 9 8
An exgallont and chosp tharmomotor, very suitable for bearies, churelsen, ote,

168, Drawing-Room Thermometer divided into hult'dugm.e,lj, very sensitive, with
mountings, ote. as above, teelve inch . 3 . £0°14 0

199, Drawrsa-nom Turnyosnren, eeven inch, on opal, mounted on ebony, with
pliin clear black figures and divisons, bold and very handsome £0 16 0

200. Deawrxa-noos Tnenuounres, on opal and maherany, o above 0 1a 0

201. Boxwood Thermometer pﬁlm!:n:d for urrd.umr_r use, double seale and cnumel
fube, 8 fuch. . ; E0 3 0
202. Boxwoon THERMOMETER, sight m-’ﬂa, pf.n-m. gm:l and rc]mlnb.-. well adapted far

bed-booma, pantries, wine collars, efe, | 1 18z, per dozen
Or,iF less than 8, 1s 8d, nar'h

203, Bix's Sell-Rezistering Thermometers for wine cellurs, geoenlionses, etes to show
present temperature and register the past extremes of heat and cold da ring any
period of plsence, injapan case with magnet, Sin., 125, 6d.; 10in. £0 15 &

204. Six's THERMOMETERS, 4% above, 12 fn, 18s. 6.3 14 in, Bl s
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Fuo. 200,

Z04% Bix's TurRMOMETER, as No. 204, om improved porcelnin senle for ont-door use,
I0iuch, £1 & 0; 12 inch. or 14 ineh., . . » £1 10 0
205, Pedestal Thermometer with ivory acale, on neat chony base (£, 205), with
glass shade and German silver monntings, snitable for mantlepicees, librmvies,

of bed-rooms, s el Te. 6d. to 94 6d. 5 soven inch. . £00 100 @
A mowt convoniont forn of thermometer, being movabile nt plensung bo ony part of tha hiouse,

200, PEBRTAL THERMOMETER, {'I-'ﬂl'j' (0] j‘.-;:_lﬂl;'cr tidcdd on nhu[.:,* bz with “'Iaﬂg_

shade, produations, ete., s No, 205, very beautifol i £016° 6
207, Peossnan Tuuwsosoerss, ivory, handsonely carved, with magnotic sun-dial,
armnged to ovder for any part of the globe (fe. 207) : £1'10 0

208, Prpmsran THERMOMETERS in variows elegant desdzns, hanilsomnely corved in
fvory, with ehany base and glass shade (fg. 208),p, 60 £1 1 0to £3 & 0

WINDOW THERMOMETERS.

200, Window Thermemeter, ivary seale, enclosed in glnzs  cxlinder, mummted to
revolve foany anglo of sight, in mabogany frame, with copper woof for
protection from min (g 209), 8 inch, 15s. Gd.; 10 inch. £ 10

210, Wixpow TurryMoMETER (Si%'s sell-registoring), -showing past hent and cold
during ahscnce, a8 well a5 present ternporature, very elear sud distinet, on apal
or improved porcelnin, with indelible bk fignres and divisions, on mahogany
bricket to vevolve to any required angle { £, 210, 10 inch., £1 155.; 12 inch,

i o ltjli"rh. T A i i utﬁg :L i
#'a outdo win v
i, Soa doouripHow: oF i principle pilye | | Seout Jeaves Hotking, fo-be
E
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212 Wivpow TrenMoMeTeR (non-vegistering), on opal glss or improved poreclain
sealis, rovolving in lenckefs on mabogany frmome, cte, as No. 210, 10/ inch,

£112 0o

213, Collage Window Thermometer; with boxwood seale, revolving in inshoguny
frame, economically arranged for generil use, s, . 3 or with double gradus-

tions (fig. 177), p. A7 ; . { - _uﬂ 650

TRAVELLING OR POCKET THERMOMETERS,
Pluin, self-regintoring, or in neat morocod caees, with ivory sealeg, range 0 fo 130° morve or
less, na vequired for climate, grodusted sceording to Fohronhodt, Resomnr, Centigrade, aba,,

or to noy linguage.
oM IVORY SCATES

214. 3 ineh, . £0 6 0 | 217 Gioch, £0 9 8
215, & inch, . 0 7 0 | 218 7 inch 010 4§
216, 5 inch, . 08§ | 219 8iuch, 0188

) . The cight-indh on metal seals, Go. Gd. o Ba Gd.
220. Sensitive Pocket Thermometer, on delieate ivory or metal seales, 3heinch, in
eybindrcal ivory or Gurman silver cuses, about 3-inch diamefer | g, 280)
Hs. Gl fo £0 10 &
222, The same, In revolving Germoan silver or light brass enses, §-ineh dismeter,

(A 228) . £0 9 0
. Inmlwm%rthemnmaieﬂ feom & ﬂmlmu:a, it i wul,l ta ;r,..t,ut,lmmn or ool
pu.rpomﬂmjm when eare will be taken fo semd then fnevery way saitablio,




OF METEQOROLOGICAL INSTRUMENTS 51

223, Alpine Maximum and Minimom Thermemeter, divided on the stems, on

polished boxwood, in pocket case, very portable and conveniont (fg. 47), p. 16
£ & 0

224, Porrarre Maxiumum axp Mivowos Toeesoderes, on malal seales, Targer size,
divided on the stoms, as arranged by L. Casgria for Dr. Livingstone, aod

Caplaing Barton, Speke and Grank in mahogany case : £2 28 0

225. Maximum Thermometer, as designed h;.- L. Caszrna for t.l:w- Alpine Club, divided
amd figured on the stem ; i £0 10 G

226, Mixivos TurrsomeTeR, ditto, ditte : ‘ ; o8 8
227, Praw Tamnmoseren, ditto, ditte ; ; 0 F 6

Tha thres in amall mohogany onms, ﬁl 10s.

228, Bonam Ramiation Muluuu Tnuumumn, black Bull, fgured amd divided
on the glom e T i 5 " £011 &

229, Arrise Hyouowwren, wet and dry bulb, in morocen ease, 6 inches long by
2 wide, and 1 inch decp 4 4 . I . £ 2 0

230, Bary Gavor, a8 srmnged for Dr, Livingstono, 3 inches in diameter 0 17

Other instromants for travellors, Soe Aneroid, No. 112, ete.; Pocket Hypeometer, Ko, 86 ;
Podomotor, No, 124; Altasimuth, No. 521 ; Chronograph, Wo. 126, Nes. 88, 502, and pages 0F,
67y 68, 00, ¥, eto, cbo

CHEMICAL AND MANUFACTURING THERMOMETERS.

The scales of these thevmometers sre eithor ebehed upon the glass stoms, or they are
written en paper or milk gl enclossd in gliss dnbes, without fttings of metal or
wood, so that they enn be safoly immersed in bot, eanstie, or aeid lgnoes { g, 242), p 52,

The fozvest point on the seales of these thormomeders is generally atont 40° or 30°
Fahvenheit.  Tho figdess point to which each ranges, az cited below, is approximate.
It may range u fow degrees above or under the quotation.

Thermomoters. with Il:ll'lj; sonles (or widi EpaCes between the :]Bgrm_} cost. 1&, fo
1e Bd. oxtra,

Cardboand boxes for the thermometors are included in the following prices . —

Wrrn Fanepesnsir's Soane. | kg | T B0 o 6™

232 | Paper Bealos, outer tubs, §to § inch 2a. 3. : Ba, (M da. O,

238 | Paper Seale, onter tube, 3-inch. 22 M. | Ps. 6d. 4s. (Wl

T84 kaglam Beale, outoer Lul-r.- 4 to £-in e G | da, Od. b, (.

36 | Millc-glass Ff-:-r-ln, outer tube, F-inch, dﬂ. ﬂ-d 5 R

236 | Sealo on Tubo with white Lack, Einch, | bz fd. | bE 6L
|

The thermomoters Nos. 2338, 235, and 238, have narrow oylindricnl balbs, to enahls thon 1o 1o

pasecd throngh corks for insertion into rotorts, ote.
Ez
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With CESTIGEADE SCALE, |

236% Paper Sealo .

237 Mr;fkqglm gole s, e

238 Beale engraved on the tube | l
290 Seale on tabe with white back .

FREF

ZEEE

The theemametors Moy, 2369 to 239 are all eontained in tubes of % or 3-Inch, dismoter ; and
thio bulba nee narrow and sylindrical, to pormit the passage of the thormometer through corks
for insertion iuto retorts, obe.

240, Thermometers as sbove, with two sealos, Fuhvenlieit and Contigrade, 1s. 6d. asch
more than if one seale only,

242, (hemical Thermometers of greater procision, all ghas (fz. 242), etebed on the
sfomn for more dolicate ceperiments seales Fahrenbedt or Contigrade 8 inch. in
paper case to 212 Fahrenheit, 100 Centigrade . . . &0 T 8

it Cresioan TneEMoMETEER, S-inch. to 320 cont. . . . L
944, Commican ToEmoMETER, 12 to Li-inch. to 650 Fabrenheit=320 cent, 0 11 6

945, Comtiean Tarnwoseres, 25 inches long, filled with pure aleohiol, tube very
carefully calilirted, divided and figured on stem from 100° below zero to 007
above {or as vequired) in brass ecase: . : z PR 1 s [ A

246, Chemical Registering Thermometer, improved on Profissor Phillip's principlo
for registering high temperatures inany position £015 6 £110 0



OF METEDROLOGICAL INSTRUMENTS. i

MANUFACTURING AND VATTING THERMOMETERS.
247, Nanufacturing Thermometer, for dotermining the temperaturs of oil, tallow,

stearing, ete, the sele in copper case about 14 inches long, rangmg from
2127 to 660°, and fumished with a long projecting copper tubo for the pre-
servation of the lower part of the stem, nbout 4 foot below the seale

£2 10 0

248, Dithe, ax above, if five feol below the scale 216 0
w"s Extrs longths at pricos increasing in proportion.

249, Vaiting Thermometer, for beowirs nnd sngar refiners, with hard wood frme and

mistallio- seale, range 30° 4o 212° {or g8 reguired,) projeeting 3 feet bolow eals

£ 8.0

250, Varrizg ‘I‘.ﬂm;nounnn, as above, 4 feet below the scale R0



