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ADDRESS.

The previous cditions of this General Catalogue having been out of print
for some time, I have now great pleasure in presenting this new and extended
impression.

Had my object been the mere enumeration of the names and prices of
instruments, etc., the present edition would have been completed long since ;
but my desire was to unite with these a brief deseription of many of them,
including not only those of recent design, but also of others for which

explanations are often required.

Amongst the new arrangements, I muy mention the Deep Sea Thermo-
meter, with which the real temperature of the sea at any depth has at length
been determined; the Pocket Standard Barometer, by means of which the
highest mountains or deepest shafts can be measured accurately ; the ex-
tremely portable Traveller’s Transit Theodolite, Pocket Altazimuth, Pocket
Spirometer, and various important arrangements of Solar Radiation Apparatus,
Anemometers, cte.

To sclf-registering instruments much of my attention is constantly given,
and several of them are now described 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 cxiended patronage of the leading Governments

and Observatories of the world, as shown on the title page.

For clinical, general medical and physical investigations of temperature,
my arrangement of Self-registering Thermometers is now used exclusively, and
many instruments of my design for these purposes are now also regarded

as indispensable.
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To Directors of Meteorological Observatories and other Institutions, the
beginning of this Catalogue presents a practical selection of Standard Instru-
ments, and in many, I believe, will be found a degree of excellence 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 comprehensive researches of the most eminent Professors,
of Cambridge, Oxford, London, ete., have been made at my establishment. I
may also mention the arrangements which I designed to meet the require-
ments of various Scientific Expeditions and Geographers of our own and other
countries, including Livingstone, Burton, Speke, Grant, Hooker, Baker, etc.,
whilst the whole series of Portable Meteorological Instruments for Travellers,
as now used, were expressly designed by me to meet the desires of the
Alpine Club.

To amateurs and others, desirous of taking plain trustworthy meteorological
observations, other instruments are described of a simpler kind, at a moderate

cost, the indications of which will bear the strictest examination.

The numerous changes and additions to the Microscope, and at reduced
cost, have also reccived my best care, as shown by the illustrations and-
descriptions ; whilst Telescopes and Field Glasses have been so improved
and simplified, as to cnable me with much pleasure to refer to their respective

lists in the Catalogue.

I have also great pleasure in referring to the improvements which I have
made in Ancroid Barometers, whether for indicating 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, as described on
pages 33, 34, and 35.

Though many instruments are enumerated in Optics, 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 intercourse
with the leading authorities and scientific bodies enables me to introduce

every novelty of interest as soon as it appears.
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The greatest care is taken to adapt each instrument to the climate and
conditions in which it is required to be used; and, as all are plainly and
truthfully described, intending purchasers may at once know the real

capabilities of any they may desire to select.

A TaniLe oF CosTeNTS, and general Index, referring to the number of
each article, together with ample illustrations, will enable the reader readily

to find any instrument or apparatus required.

The utmost attention is given to shipping, packing, ete., so that even
Y ppmg, | g )

trivial loss from this cause is of the rarest occurrence.

With orders from the country or abroad, instructions should be given as
to the mode of conveyance, shipment, cte.; and, in all first transactions,
it is requisite to send either a reference or approximate remittance, or

order for payment in London.

MERCHANTS, SHIPPERS, AGENTS, Erc.,, sending orders, will find the

most liberal attention given to meet their interests and desires.

LOUIS . CASELLA,

147, Horuorx Bams, Loxpox, E.C.
August, 1871,

REMOVED FRrOM 23, HHATTON GARDEN,

N.B.—I regret to have to caution intending purchasers (particulurly at a
distance) against false imitations of many of my articles, not only by evasive
descriptions, but even to the extent of aflixing my name. To prevent this
as far as possible, consecutive numbers are aflixed to all my specialities and
first-class instruments. Purchasers are therefore respectfully solicited to apply
for them either direct, or to respectable agents only ; sec that the name is
properly spelt, and give dircct intimation of any-such attempt which may
come under their notice, that every care may be taken to mcet such conduet
as it deserves.






STANDARD

METEOROLOGICAL INSTRUMENTS,

MANUFACTURED RBY

L. CASELLA.
BAROMETERS.

1. Standard Barometer (figs. 1and 1%, p.3). The construction of this barometer is that
known as Fortin's, in which the mercury in the cistern is adjusted, at each
observation, to a fixed ivory point, which is the zero of the seale. The
mercury is boiled in the tube, which iy 0045 inch. internal diameter. The
cistern is made partly of glass, to admit of the zero of the scale being visible,
and the mercury is adjustable to the zero, or ivory point, by means of a
thumb-serew acting upon a flexible base.  The vernier reads to 1-500th part
of an inch, or, by estimation, to 001 inch, and is adjusted by a rack and
pinion motion. In front of the barometer o thermometer is atinched, in
contact with the tube, with divisions etched on the stem.  For facility of
reading, a sheet of white note paper should be plueed behind the seale.  The
barometer is mounted in a brass frame, and suspended  from o bracket
at the top of a mahogany board, so as to ensure perpendicularity. At the
bottom of the board is a socket, with clamping serews for steadying the baro-
meter in a vertical position, when an observation is made. The instrument
is 50 mounted that it can be turned at pleasure to any source of light

£10 0 0

—

2. STANDARD BaroMETER, preciscly as above, Lut not so highly finished, inside
diameter of tube, 0-4) inch. . . £8 10 0
(If with Millimetre Scule additional, £1 0 0 extra,)

3. Standard Barometer of extra large size, tube 07 inch. internal dismeter,
with a thermometer immersed in a tube of mercury (at the side) of the
same diaumeter as the barometer tube ; specially suited for public observatories

£22 0 0
Barometers on Fortin's principle are the most relisble. The index error can suffer no
«»s change from lupse of time, because it is independent of the loss of mercury from oxidution,
otc.; and, should any air find access into the tube, it can be casily known, and readily re.
moved. To knmow if air has entered the tube, tuke down the burometer und incline it
gently till the mercury reaches the top, when, if air be present, a soft dull tap will be beard ;
but if there is no air present, then u sharp clear click will be elicited.  To remove air from
the tube, incline the instrument gently as above, and invert it so as to allow the air to pass
slowly into the cistern. If the quantity be very small, tho head may bo tapped slightly on
the ground to facilitate its exit. It is best, however, to prevent the admission of air whenever
possible.

Instructions—When sent into the country or abroad, the burometer is packed apart from the
mahogany board, in some soft elastic material, the mercury being screwed up so as to fill the
tube and cistern. It should be unpacked carefully, but not handled until a pusitioa has been
selected for it. The barometer may be placed in any convenient room, where it is not near s
fire or exposed to the sun’s rays. It should be in a good light, with the scale about five
feet from the ground, so that the zero point in the cistern, and the vernier on tho scale may
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be easily seen. First, hang the board on the wall, then insert the lower part of the cistern
through the bottom bracket, and suspend the instrament as in fig. 1, p. 3. When the barometer
i thus suspended, unturn the thumb.screw till the mercury falls in the cistern to the level
of the ivory point

To Bet the Burometer.—First read the attached thermometer, then adjust the mercury,
by means of the thumb-screw, so that it barely touches the ivory point in the cistern, which,
with its reflection will then appear as a double cone; the height of the column is then
taken by adjusting the lower edge of the vernicr, go that it shall exactly form a tangent to
the convex surfuce of the mercury in the tube, just excluding the light by keeping the eye in
the same plane with the back and front lower edges of the vernier. Every care she-ld
also be used to avoid influencing the temperaturc whilst making the observation.

How to Read the Vernier (fig. 1%%, p. 4).—By of the d diagram, the use of
the vernier in cnsuring accurate measurement is readily understood. ¢ d represents part of
tho fixed scale of the barometer, and a b is the sliding scale, or vernier. The scale cd is
divided into inches, tenths and half-tenths of an inch, so that each division of tho scale is
*0i—a b is made equal to 24 divisions of the scale, and is divided into 25 equal parts. It follows,
therefore, that each division of the vernier is smaller than each division of the scale, by the
25th part of "05; which is ‘002 inch. The lower edge of the vernier, a, is set to the top of
the barometrical column, and hence we have to find the height of a. First, we read on the
scule 29°15 ; next, wo look along the vernier until we find one of its lines which lies evenly
with a line of the scale. As shown in tho figure, this linc is the second above 3. Now,
ench of the figures engraved on the vernier count as hundredths, and each intermediate
division as two thousandths (‘002) ; hence the vernier shows ‘034, and this added to the
scule reading 29°15, gives the reading sought 29-181.

4. STANDARD BAROMETER, to revolve on cast-iron pedestal, as designed for the
Committee of the Royal Kew Observatory, and most of the leading Foreign
Observatories ; size of tube °08 in. internal diameter (fig. 4, p. 3) £24 0 0

. Standard Barometer for observatories, with extra large column of mercury, in neat
skeleton iron frame, arranged to revolve in brackets from the wall, or on
pedestal, precisely as the Kew standard, for reading off by means of the
cathetometer . . . . . . £1810 0

6. CATHRTOMETER, large size, precisely as used at the Kew Observatory
(fig. 6,p. 4) . . £18 0 Oand £21 0 0

Standard Barometer, on the Kew principle, in which the graduations of the
scale are arranged to compensate for the rise and fall of mercury in the
cistern, by which the necessity of reading from a point in the cistern is
obviated.  The mounting, etc., the same in every respect as No. 1

-y

standard barometer . . . . . . £810 o
&, STANDARD BAROMETER, as No. 7, in plainer mounting . . 6 0 0
9. THE STUDENT'S STANDARD BAROMETER, on the Kew principle (as No. 7), with

similar compensation, etc., but smaller in size, for those who do not at first
desire a more expensive standard . . . . £415 O

10. STANDARD BiROMETER, on the Kew principle as No. 8, but with handsome bold
ivory or metal scale, with plain and broad graduations for easy reading, re.
volving in brackets on oak or mahogany board . . £6 0 0
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12. Glass Case for Standard Barometer, of Lluck polished wood. with plate-glass sides
and front, forming a neat and elegant protection against dust, ete., for either
of the Standard Barometers . . . £3 0 Oto£4 0 O

13. Standard Marine Barometer on the Kew principle, as used by the Admiralty
and Meteorological Office, and recommended by the Brussels Conference,
for making correct meteorological observations at sea. The cistern is made
of bronzed polishod iron. The trame is brass bronzed, and revolves in gimbals,
baving a stout spring arm for suspension. The scale reads to 500ths of an inchs
and the tube is contracted to prevent oscillations dlmng the heaviest rolling
of the ship (fg. 13,p.5) .. . . .. #4560
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11. Gun Baremeter, being a special modification of No. 12, to enable it to withstand
the concussion arising from the discharge of the largest modern guns on bourd
ships of war at sea. This is really the ne plus ultra of marine barometers,
possessing the utmost attainable accuracy combined with the best security
against breakage. It is expressly made for H. M.s service . £510 0
15. STANDARD MoUNTAIN BAROMETER, on the same principle as the Standard Baro-
meter No. 1, but much reduced in size of frame, by which it ix rendered
so portable as to remove nearly every difficulty hitherto found by travellers in
carrying a mercurial barometer. With English and millimetre scale and tripod
stand, complete, in CasELLA’S improved leather-covered shield cune (figs. 16

and 15%) . . . .

If without case 25s. less.

#,% A verification from the Royal Kew Observatory is supplied with any of the preceding
standard or marine barometers, if required, at an extra charge of 7s. 6d. to 12s. 6d.

.

10 o 7
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V .:,nu,n¢hnp~.” ‘“" s
Fia. 17.

gL 16. Mountain Barometer, Gay Lussac’s syphon
,n:*‘" tube, with vernier to each limb, reading to
‘002 of an inch, the difference between the
two readings giving the height of the baro-
[ meter. In improved leather-covered shield
: case . . £6 6 0

(If with tripod stand, similar to that for No. 15, £8.)

17. SELF-REGISTERING ANEROID BaROMETER. In
this clegant arrangement a vertical cylinder
is caused to revolve by means of clockwork,
and the Dbarometric variations accurately
marked at every hour on ruled metallic paper
by the action of a large and strongly made
Anecroid Barometer, the paper being changed
once a week. By connecting the lines (as in
No. 18) an accurate barometric diagram, show-
ing dates and times of changes is obtained,
whilst the clock and aneroid respectively, form

Y excellent instruments for showing exact time

. i - as well as constant changes in the weather .

Fra. s, (Sig. 17) . . £22 0 0

18. Self-Registering Mercurial Barometer, or Barograph, for recording the baro-
metric variation on ruled metallic paper. In this arrangement a vertical
edlinder of about 4 inches diameter, is made to revolve once every seven
days, by means of clock-work. A metallic pencil rising and falling with the =
mercury marks this paper at every hour, the paper being changed once a week.
The date, time, ete., of every change of pressure is thus correctly indicated, and
being connected by lines drawn from point to point gives a correct con-
tinuous dingram of whatever changes may have occurred. The mercuria]
column and timepiece are also observable at any moment, the instrument
thus forming an ordinary barometer as well as an excellent eight-day
clock (fig. 18).  The size being about 13 inch. wide X 8 inch. deep x 36
inch. high . . £18 10 O

19. King's Barograph, or \ell regnetem\g Barometer, as erected in the Liverpool
Observatory. In this construction the barometric column may be caused to
range from five to ten inches for each inch in the ordinary barometer, and to
record continuously the sinallest as well as the largest fluctuations which may
occur in the pressure of the atmosphere. . . £25 0 0
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Baregraph and Thermograph, Self-registering (Buckrey's). These interesting
arrangements were designed by Mr. Beckley at the express desire of  the
Kew Committee of the British Association for the Advancement of Reience.
They faithfully and permanently record the varying clanges in atmospherie
pressure, tem; crature, and moisture, by means of photographs . And together

. with the anemometer Ne. 82 are now in constant use at their oleervatory.
Where ordinary gas is at hand its light is employed, but, when otherwise,
a convenient form of lamp is arranged, in which colza or parafline vil is
used, and although requiring rather more care, is even preferable to gas.
The knowledge of photographic manipulation in these arrangements is
casily attained, and the time and attention required for this purpose in reduced
to a minimum by using prepared paper and changing it every twenty-four
hours

20. Barograph. The design of this instrument is to record the varying changes of
barometric pressure by means of photography, as shown on fig. 20. £68 0 ©

When in use the upper part is enclosed in a mahogany box or cover, which is here removal
to show the various parts. Artificial light alone is employed, and is admitted only through the
verticle slit in the shield k. a is the cylinder, or drum, on which the photographic paper is
placed, and is turned round once in twenty-four hours by meuns of the clock b, Besides
turning the cylinder the clock also liberates the small shutter ¢, which then turns sharply
round once cvery two hours, thus stopping off the light for four minutes each time, lenvirng
white lines on the photographic curve which represent intervals of two hours cach. ¢ is the
burner or light; f a condensing lens through which the rays pass over the top of the mercurial
column. On the light passing through the slit at k, from the lamp g, it passes through the
photographicdens ki, and thence on to the cylinder a ; p is the barometer, the mercury of which
rises and falls immediately behind the shicld k; q is a screw by which the barometeg is lowered
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or raised when adjustment is required ; n n are two zine rods firmly screwed at their lowerend s
to the verticle slab 4, and at their upper end a plate and socket are fixed which carries th e
short pendant glass rod j, together with small rollers by which its movements arc kept free on
the slab 4; the lower point presses on the horizontal glass lever d, near the fulecrum l; by
this arrangement the expansion and contraction of the zine rods from varying temperature are
80 expanded as just to compensate for the thermometric changes in the mercurial column, an
undulating line being thus formed which is always the zoro line of the curve; r is a glass tube
of the same internal diameter as that of the barometer, and is half filled with mercury in
which the bulb of a standard thermometer is immersed. .

22, Thermograph. This instrument is designed to show changes of atmospherio
temperature and moisture, by means of photography; and when in use is
enclosed in a mahogany box, for the exclusion of light in the same way as
the barograph; in this case, however, the artificial light to the paper
is only admitted through an air-speck in each thermometer, separating the
mercury in the same manner as that arranged by L. CasELLA to detach the
index in his maximum registering thermometer. An ingenious arrangement
supports the thermometer bulbs in the open air, they project about one foot
from the wall, upon the edge of which the slab rests. .The general arrange-
ment being as in fg. 22 . . . . . £82 0 0

m. Wet bulb thermometer. 1. Atmospheric thermometer. g. The screw for adjusting
the thermometers to the height required. a a. Artificial lights. f 4. Condensers to throw
the light on the mirrors kn. kn. The mirrors passing light through the air.speck in each
thermometer. o o. The slits through which the light passes from the mirrors kn. ¢e. The
lens throwing an image of the air-speck of each thermometer on to the cylinder ¢ on
which the photographic paper is placed. d. The olock which turns the cylinder ¢ onoe
round in forty-eight hours. b. The shutter which cuts off the light from {he prepared
paper for four minutes, every two hours, and thus leaves s white line in the photographis
indication.
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25. Standard Thermometer, Comparative, as No. 24, with porcelain seale ¢n
mahogany, for out-door use, range about 0° to 130°, as made by L. C. for

various departments of the Government (fig. 25, p. 9) . £2 5 0

26. Kew Observatory Thermometer (Mctcorological Office and Admiralty pattern),
12 inches long, with divisions etehed on the stem, and the figures indelibly
burned on the poreelain seale, range about 07 to 120%; with verification from
the Kew Observatory, as arranged at the Brussels Conference, for taking
reliable obrervations at sea.  This is an cexcellent instrument, by which
others may at any time be compared. within the range stated, and i,
moreover, the only kind of thermometer which can be used at sea without
deteriorating from the corrosive action of salt-water and damp, in copper
case (fig. 26, po ) . . . . . £015 G

N.B.— A set of six thermometers as No. 26, with two copper cases, in a neat Vox, us supplied
by L. Caskrnia to the Board of Trude und Adwiralty . . £3 3 o

27. Kew Observatory Thermometers, a sct of six, as above, with 1 each maximum
and minimum thermometers, for use on board of ship . £410 0

CASELLA'S STANDARD MAXIMUM THERMOMETERS.

These registering instruments are made on the principle designed by Professor
Phillips, F.R.8., of Oxford, and were first employed for meteorological purposes at
the Royal Kew Observatory in 1851, by John Welsh, F.R.8., director of that establish-
ment. Next to its ingenious inventor, L. CasELLA claims the exclusive merit of the
introduction and arrangement of these most perfect maximum thermometers. In
the report of the Kew Committee of the British Association for the Advancement of
Science in 1856, they are described as  valuable for their extreme simplicity,” “ capable
of greater accuracy than any others,” “the most convenient form of all maximum
thermometers.” In 1862 they were amongst the chief causes of the decision of the
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jury in awarding the only price medal for registering meteorological instruments to 1.
Caserna, and sinee then their adoption may be called universal.  Thus, on this
principle only, are those now made that arve used by the faculty in the delicate investiga-
tions of the temperature of the body. It is exclusively used in registering thermo-
meters for travellers, as well as for mines deep wells, on ship-board, and indeed in any
position in which portability and a true and reliable registration of temperature is
required.  The great advantage of this arvangement consists in the index, being
formed of a small portion of the mercury itself, which is detached from the rest and
pade of any required length, according to the kind of thermometer to which it is
applied ; thus, fur staticniny instruments, it is kept sufliciently long o be set by merely
lowering the bulb, whilst in others it is made short, 80 ax to retain its indication in
whatever position the thermometer may have to he used, whether ereet or inverted.
Thus, ax a medical thamometer for elinieal investigations, no other arrengement is of
any mervice (sce Nox 127 1o 130), whilst for safely of transit wleo, this principle leaves
nothing to be desired.

28. Naiimum Thermometer, f r ordinary registration; engine divided on the stem
and indelibly fenred on Casknia s improved poreelain scale, which cflectually
resists frost und wll cffects of weather (fig. 28, p. 10) £1 0 0

29. Sorar RaviatioN THLRMOMETER, maximum, with black bulb; tube divided and
figured on the stem, und enclosed in glass shield for protection (fig. 29)
£1 0 0

Fur other mzximum thermomcters, see Nos. 30, 46, 47, 48, 128, 176, and 204.

Directions for Using the Maximum Thermometer.— Suspend the instrumcnt by means of
the bra:s loups attached to the back, 8o a8 to keep it fairly horizontal, as shown in fig. 28, p. 1¢.
To set the index, disengage and lower the buib end to allow the detached portion of mercury to
approach the rest, which it will do within about one-quarter of a degree. On an increase of
temperature the mercury will Hse as in an ordinary thermomc ter, and continue to do so aslong
as the heat increases, propelling the detached porticn to whatever extreme the heat may attain.
On a decrease of temperitere the mercury will e ntract and recede in the usual manner, leaving
the detached portion to irdicate the highest tcm.perature, which it does at the end furthest
from the bulh.
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30. Casella’s Insuiated Selar Naximum Radiation Thermometer (fg. 3). p. 11),as
first arranged by bim agreeably to the suggestions of Sir J. Herschel (see
* Admirlty Manual of S-dentific Enquiry’). In this arrangement, the
thermometer being in nearly perfeet vacuo, the maximum registration of the
heat of the sun's rays ix obtained, divested of the influence of vapour or
passing currents of air.  Indeed, this is the only form of thermometer suitable
for making comparable observations on solar heat . . £1 6 0‘

30% Sranp for the above, s deseribed by Mr. Stow ( fig. 30%, p. 16) . 110

From an admirable series of experiments by the Rev Fenwick W. Stow, of Haw sker, near
Whithy, on the principle and action of this mstrament, important improvements have been
mude, by which uniformity of wetion 1 secured, and the indications of temperature thus obtained
rendered perfectly compurable.  (See following interesting description by the Rev. Mr. Stow.)

The ineulated wolar musimum: thermometer, uraally called the black bulb in vacuo, is a
sonwitive maximum thermometer, having the bulb aud a given portion of the stem covered with
lwmp-black, the whole beng enclowed in a glass tube iz 80, p 11, from which all air and
moisture have boen removed, so that the heat of the gun’s raysare thus obtained, divested of the
influcnce of vapour or pussing currents of air o an extended series of experiments with a
number of these thermometors a usually made, Mr Stow found that when the stem within the
Iarge bulb was not properly blackened, the bulb lost much of its heat by induetion, and that the
indieation of differcut thermometers o varied us not to be farrly comparable with each other.
Mr. Stow alae recommends that a stand like s 30% p 16, be adopted, und that the tollowing
rulew should be obwerved -

1. — Place the instrament four feet above the ground, in an open space, with its bulb directed
townrde the 8 E It is necesmary thut the globular part of the external glass should not
bo placed in contact with, or very near to, any substanee, but that the air should circulate
round it freely. Thus placed its readings will be affeeted only by direct sunshine and by the
temporatare of the mr

2.—One of the most conventent ways of fixing the instrument will be € allow ite stem to fit
into, aud rest upon two httle wooden collars fastened aeross the ends of a narrow shp of blard,
which is nuled 1 ts contre upon a post steadied by lateral supports.

3 - The maximum temperature of the air in shade should be taken by a thermometer placed
on a stand in an open wmitustion.  Any stand which thoroughly servens it from the sun and
oxpuses it to u tree circulation of air, will do for the purpose.

4.—~The difference between the maxima in sun and shade thus taken is a measure of the
amount of solar rudiation.

The Rev. Mr. Stow will be glad to receive from time to time copies of observativns made
scconding to these rales

32. Helis-pyremeter, as arranged by T. Sovrmaii. Esq. at his observatory, near
Birmingham, by which the following extraondinary results were obtained :—
July 11th, 1859, waximum temperature of air 87 —in the sun 216°
- 12 - " " w Bl— 2316
» 13 » " " . 8Os . 217
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Fi 3o, Fia. 42, Fia, 36,

It s thus Jdeseribed by Mre, Southall :(—

e badoo gy menog oon aetrument wha b T have adopted for ascertummg as far 1o practable the
heatnggemer ot tte sonsttontoontnated ras A sdf rogistenng mavanon thermometer with black balt,
L N R N A O R B A S k:up!r st en g cuslhon at the hettom of 4 box, the wades of
what are o bore et cthe b e o plate ptee s lad wpen the tep to provent carreuts of
Carry by Ot the e wth e vew ot prevert g e coobig cflacts ot torrastiad tatiation The Foxas
Gte b e b e s tatthe ae' nave may Gl s nealy an powable perpendicolaly on the gl

taray g b, e | ;-- sete e twe o theee tuneson the day '.Auuml‘l-h this af, however, the by

: Carem et e meugam heat will Te then ehtamed, apd no )mn... wf peitson waill

o m e b " the ameant of whoch mway be caloulated, v neeosaandy Jost by
o th tw ot tthe ghaoy bat, s thes ament Pea an umiborm progeation to the mteoasity
« S grete e ttanee A Black Tult tharmeme tor plasod cn grase, aveonding
ot tvenee ty the o ching oftect of cvageraton Bremthe pracoand wal, and the
v et noarly o by the countona tng r-m.. of tteng cutrents ol an,
'R r« rorated by the hewt of the

been added, - which water

tethe nae
eftc ey the svr
ard ot all e e read tr 00 thern tuetes s diwered by wierent whie
thetin i tor st o w0yttt rahation A small vesel bas mince
Laals o Lntiy antbe ton wah Cpiece o tabe Locarry off the steam ™

Price, complete . . . . . . . £2 56 o0

33, Nelar lutensify Apparatas, invented by Padre Seccmn, for measuring the
comparative heat of the sun's ray v, Two thermometers are here hept immersed
weoa huid at any temperature, and a thierd surronnded by the same conditions,

but not immersed, iscvposed tothe ruy s of the mun. The merviase of temperatare

thun ohtained ds found ta be the same irrespective of the temperature of the
flud which surronnds it Cylindrical form, about 3 x 10 inchen. Price,
with the requisite three thermometem . . . L3180
Triped stand, with unnersal juint, by whitch the sbose way be kept in any position
at uaky tempeeraturye . . . . . 2017 6

31. Actimometer (Sir Jons Hipscner's), for ascertaining the abrolute heating effeet
of the sular rass, e beang considered one of the clements of observation.
To tahe an observation, the Actinometer in placed in the shade for one
winute aml rewd off 0 it s then exposed for one minute to the sun's rayx,
and its indicution taken ; it is finally restored to the shade, and ite reading
alno tuhen, the mean of the two readings in the shade nubtracted from that
in the sun, gives the nctual amount of expansion of the liquid produced by
the sun's ravs in one minute of time. (See Report of the Royul Society on
Physics and Meworology). . . . . . £5 18 0

35. PoviLLerr's PyrugLiowerer (fg. 35), for amcertaining the effert of the sun's
heat upon a given area by the number of degrees of heat imparted to mercury

. in five minutes, as described in Dr. Tyndal's * Heat Considered an a Mode
of Motion.” . . . . . . . £ 4 0
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Fio. 38

36. Rthrlescope, the invention of Sir Jonx Lresvie, for ascertaining the absolute
infensity of terrestrial radiation, with which instrument time is an element ot

an obrervation (fr. 36, p. 13) . . . . £1 1 0
37. Fuvervamion Tuermoscore, as designed by Dr. B. Stewakt, of the Royal
Observatory, Kew . . . £1 10 0

In this arrungement two  stems vuﬂl um-quul bores are muhwl to one bulb, and the
instrument used horizontally, the weale extending to one hundred divisions.  Oun setting the
mereury to the vero, every increase of temperature rudses the mercury in the large stem, whilst
overy reduction in temperature abatructs it from the small one, illustrating a principle in the
netion of fluids well worthy of extonded investigmtion.

48. Canella’s Mercarial Ninimum Thermemeter, on porcelain seale, with hardwood
back, nnd divided on the stem (£, 38) . . £2 10 0

This in the only practical mercarial minimum thermometer lnt]wnu invented, and the
rosult of quite ten yoars umiversal effort ty achieve Mereury is the only fluid employed in its
make.  The balb and column wre of the same size as in the standurd mazimum thermometers ;
and cold is thuw registered under procively the same condiuons as beat ; no steel or other index
in employed 5 whilat the annoyance ansing from vaporization, und breahage of the column in
the spirit minimum, s entirely avanded. The general form i< shown i 700355 Jd being a tube
with large bore, at the upper end of which o flat glass dinphirazm is formed by the sbrupt
junction of the small chamber a by the inlet o which at b s lareer than the bore of the
indioating tule  The rexalt of this is, that huving set the thermometer, the contracting foree of
the mervary in cooling withdraws the fluid in the indieating stem only ; whilst un its expanding
with heat, the long columu does not move, the wercased bulk of mercary finding an casier
passagre through the birger bore int s the small pear.shaped chamber attached. It is hore most
intervating to notice that the weakest natural foree ix thus capable of resisting the action of the
heaviest fluid, ax ndhesion or capillary attraction seems to be the only force which holds the
mercary, and proventa its recession from this point.  Great care and a steady situation are
vssentinl in using this wstrument.

Directions for Using the Mercurial Mini Ther ter.—Place it in a horizontal
position, with the back plate ¢ suspended on a nail, and the lower part supported on s hook f.
‘The bulb end may now e ruised or lowered, causing the mercury to flow slowly until the bent
eart d is full, and the chamber a U Quite EMpTY. At this poiut the flow of mercury in the
long stem of the tube is arrcsted by adhesion to the diuphragm b, and indicates the exact
temperature of the mr at the time  On an increase of heat the mercury will expand into the
wmall chamber a b; and on a return of cold will cause its recession from this chamber only, until
it reaches the diaphragm b to which it adheres.  Any further dimination of heat withdraws the
mereury down the bore to whatever degree the cold may attain, where it remains until further
withdrawn by increased cold, or till reset for future observation. When out of use, or after
transit, it may be that raising the bulb may not, at first, cause the mercary to flow from the
small chamber as above ; in such a case a slight tap or jork with the hand on the opposite end
with the bulb ap, or the application of the e tip of the chamber to the flame of a candle,
will readily canse it to do so.




OF METEOROLOGICAL INSTRUMENTS 15

Fiu. 43

The Value oithos Instrwment os sivoon by the £ 0Loweng Teetvmnnals From Sin Hrwey
Jawrs, REF RS, Dircetor of the Ondnance Survey and Topographival Dopdt of the War
Department, Author of ‘Instructions for Taking Meteorological Obsersations,” with Tables,
Notes, &c. 1=

1 have great pleassrean stating that o Moaan T rmoenrtery
arefulty olmerved antregnt red at the ok vy by w s ow have
Mad a groat range of tocaperatare, Lhaove toan bt o e EERRI I P U SRR O 1

therctore thisk yoa haee o teved agrrar sy~ vt ey ou widlees vs i remar !
B. Srrwakr, LL D F RS, Dircetir of the Kew Observatory, in e Deseription of the

inatrument befure the meeting of the Betish Assoctatom for 1

“ Refure brang o thonstrument 1o e naie e of Beaaces atens Fhave Carefuldly tested ats artion at the

Obscrvatury an bl 18 anlu atisas i every w iy satisd tory
.

From T. Lawkr vop, EsQ, Medical Staff, Mooltan, Punjuub

** Your Mercurial Muumum Thermameter works admirably, It aecm. t) e e n'y inatrament alapted
for mummum registrati o us this  hunate

Jy. Ninimum Thermometer, fill«l with pure alcobol, for ordinary  registration,
engine divided on the stem, and mounted to correnpond with the Standard
Maximum, No. 28 (fr. 39, p. lo) . . . L1 v o0

4. MiNtuex TonerMoMeTeR, for ternetrial radintion, divided and fignred on the
stem, which in enclosed in a glass cylinder for protction (. 4y £1 0 0

42. MiNiMvu THERMOMETER, on brass palestal stand (fg. 42, p. 13) 1 40

43. Casella’s Extra Seasitive Ninimum Thermemeter fir terrestria]l radiation.
The unavoidably high price of CasgLia’s Mercurial Misimum Thensometer,
as well as the care required in using it, has induced him to dewign the one
shown in fig. 43, in which the bulb, being extended in the forked formu
therein shown, exposes a much increased surface to the air, and thus renders
it little, if anything, lesa sensitive than the mercurial themnometer. It in
really interesting to note the increased sensitiveness of thin over standard
instruments of the usual form . . . . . £1 56 0

t4. CasErLia’s Extea Sgxsimive Miximcu Targmoserer, forkel as fy. 43, on
porcelain scale, with hardwood back to correspond with standard mazimum,
No. 28 . . . . . . . £1 6 O
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15. Earth Thermometer, for urcertaining the temperature below the xoil, or the heat
developed e huy-stachs, pine and melon pits, ete,, with pointed  copper
tube, from ecording (o Jeneth) . . . . £018 6

1. Maximvm anp Minimvy THERMOMETERS ; the pair, in a neat pocket mahogany
enne for travellers, ax armnged for Dro Livingstone and Captaing Burton and
Spehe. They are divided on the stem, and cannot be injured in travelling,
unless by actual breahage . . . . . £2 2 0

47. Haximum and Minimum Thermometers, of smaller xize. an specially designed
by L. Castria for the Alpine Club, and for use at sea; very portable, and
admirably adapted for travelling invalids (£g. 47) . . £1 5 0

In these improved portable maximum thermometers, the index will not shift ite position by
distarbance, or in unstendy situstions, as on shipboard, ete., winlst the instrument may be used
either erect, imverted, or it any other position, and is certainly the most portable, and of more
oxtended apphcation than any other registering thermometer, whether it be in meteorvlogical
obeorvations, or in physical or clinical resoarches.

Directions —To pet the index of Magimam Thermometers Nos. 46 and 47, bring it to its
place with & moderte swing of the anu, keeping the bulb down at the time.  This will bring it
within about a deyree of the neat of the mercury, st which point also it shows the existing
temporsture, the reading being taken from the end furthest from the bulb. To set the
minimum index of Noa 46 and 47, raise the bulb as No. 39. It may then be either laid down
or susponded, as couvenient, with the bulb kept a little lower than the opposite cod.

Directions for Using the Spirit Minimum Thermometer, No. 39, etc.—Suspend it by

the loops, or lay it down with the bulb & good half inch lower than the opposite cod ; and, toset
the thermometer, disenguge the bulb end, and raise it up until the indes flowe to its place in
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the apint, vis, to the extreme edge.  Then suspend or lay it down aa before ;) and, as the
temperuture decrcascs, the spirit will necede and take the mdex back with t; but, onoan
increase of temperature, the spinit will advance, leaving the uudex to mark whatever exteome
of cold may have oceurred, this 1t does at the end furthest from the bulb, whilst the spuit
itself indicates the tempernture at the time 1 an transat the spaeit e sepamted, 1t e camly
united by a swing or two of the anm, hoelbing the bulb downwands, and when thas unsted, 1ot
the thermometer hang with the bulb down fur about ten nunutes, to allow the lad G settie
from the sides of the tube,

Deep Sea Maiimam and Ninimum Thermometer on Nix's principle. For registering
past extremes of heat and cold, and showing prvsent temperature,

This most ingenious snd useful thermometeor o named after the aventor, Mre James
Six, of Canterbury, and was desertbed by hun e the Philosoplucal Traneactione of 1782
Excepting one or two armngements of metallic thermometors, acuding o very nasenious
wstrument by Henry Jo huson, BEsg, F R A S tae e the only thermometer which registers
both extremes, in a vertical poation These uetallie anatruments, however, tgether with
other forma tred, being found wholly madeguate tor their purpose, and this alone beang
solected by the Government, so well an the Roved Socioty, for retstenngy deep men
tempersture, would seem to warrant tta deseription hers An orpanally made, the Sicw
thermometor commtated of o long vy bindroal ball unsted ton minaller tabe of more than twiee
i length, bent up wwed down s the form of o osyphon, wath the eybider m e
centre, and ternmsnated inoa smallor oval shaped budb st the top The Lwer jortion of the
syphon berng tlied with mercury, the Lomg balb, the cther et o the tabe, and abiont o thaed
of the sl bulbh with re tined aicabol, the ooonang part ot the small balb besug plied with
Koghly ~ arpressed ase, whoe b aeta aa 8 spreige Gode press the neercary atd canse it te nme ain the
appontte tube onoany contraction (trom ek ot the apant A steed andes encloned tn
lans, tioves o eac b b o the wypdoon The vt licew are ternanatod ot tope and bttt an
with fhatte ned oo g hers otida, oo onat e them e miese waith the least pronmtde truta o
and present the nercury  trom s thetn, Phey wre muppeorted an thewr pomtion by
means of wodels ate huir spring O e proicgpde sGe e, but o medied furg the deapomen
!hvrmnuwh-r haw Litely bewens made Inatead, howeser, of the lng contee bulb, a abiort bulh
filled with wiunt 14 joaned to the upper ened ot the syphong abont purablel waith bat rather Lower
than the cppraate Lalb oo tort of the tabe g 210§ $0, thus kecpang the imetrame nt more
strong and compaet with hut coe bend, and wdapting it better for the comparative rough uage
to whe h ot 1 subjgocted. The extent o whih meae prossure at great depthn might
effect thermametne inhientions, howsver, was et yoet known, and theretore the anthontica
at the Hydrographae Othiee having spphed to the Royal Beoscty on the anbject, st their
destre, towards the end of 19, L Casrira cousteucted an bydrashe maclone in whach
to make thie intervating tent,  The reanlt was atarthing, aa, at a pressarc egquadiing 20500
fathoms 1o depth oqual 3 tone per square ineh, the error apuslied 1260 13 degroos Fadin nhet iy
excras, whilat 1o other hinds of ngnastenng thermometers, 1t reached the extmornhinary extent
of 70 degrevs. To remedy this, De W AL Muller, Vice Premdent of the Royal Norciety,
suggested an effective remedy, wlach be thus descnbes 1o the * Proceedings of the Royal
Boaety,’ No. 118, 10 —

Self-registering Thermometers adapted to Deep Bea Soundinge.—=* Severdd of these
thermometers have leen jrepazed for the gurpose with uousesl case by Me Casmiia, who has
determined the <onditinus of strength in the spnng aned dameter of tute most favourablile W acourary,  He
has also himself had an hydraulic press castructed expressly with the view of testing these instrumenta, By
mecans of thus press the expenments berrafter to be dewniied were made.

“The eapedien t adogted a8 suggested by Dr Miller fur protecting the thermometers from the effects of
pressure, coawsted sanjdy m eaciosing the bl of such 3 Sin's thermunicter 1o 8 second of outer glass tule,
which was fused L pon the stem of the nstrument in the manner shown in the & ompunymg hgure %, p. 16,
This outer tube was nearly hiled with alcobol, leaving a little space 4 aliow of varatus 11 bulk due 16 expan.
sion. The sparit wos heated o displace part of the air by wcans of ity vapeur, and the outer tube and its
contents were waled hermetscally.

*In this way, vanations in estermal pressure are pvmud from aflccting the huth of the thermameter

within, whilst chmgu £ P 1 the " arc specdaly tr. d through the thua
of P ool
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 Notwithstanding the great pressure to which these instr had been subj d, all of them, without
exception, recovered their onginal scale-readings as soon as the pressure was removed.”

fn sca-water of sp. gr. 1.027, the 1 e in d ding i at the rate of 280 1bs. upon the square
inch for cvery 100 fathoms, or cxactly onc ton for every 800 fathoms.

On completing this arrangement, a fow of the instruments were immediately forwarded by
Captain Richards from the Hydrographie Offico to Dr. Carpenter and Dr. Wyvell Thompson
then on board Her Majesty's 8hip Porcupine, Captain Calver, at that time on a voyage of deep
sea investigation in the North Atlantic, the resalta of which were shortly afterwards given to
the Royal Bociety by Dr. Carpenter (soe © Proceedings of the Royal Society,”” 1870), and this
thermometer, under the name of the CAsenLA-MiLLeEr THERMOMETER was at once exclusively
adopted by the Government for all investigations of deep sea temperature, with the guarantee
of Mr. Casriia to the asuthortios, that all should be sabjected in his apparatus to an
hydrulic prossure of not less than two and a half tons to the square inch==2000 fathoms
depth in the wea. "

Inatructions.  The Six'w thermometer in ased vertically, and should always be kept upright
or with the head well rased -enpeclly in oarriage.  Before observation the indices should
be wet by applying the onde of the aecompanying magnet close to the glass, and drawing them
sgently down ta the surface of the mereary in each stem. On a rise of temperature, the
spurit will expand and deprossc the mercury in the left-hand stem, while it raises it in the other,
earrying up with it the index to whatever degroe the heat may attain. A return of cold will
contraet the wpirit in the bull, allowing the elastic foree of the compressed air in the opposite
bally 4o depress the mereury in the right-hand stem, which then rises on the opposite side,
raiving the index in like manner to registor the extreme of cold; the indication in each case
in at the end nearest the mereury, whilst the mercury at each end shows the temperature of the
time heing The groatest heat is shown at the top of the right-hand stem, and at the bottom of
thut on the left

45. The Casella-Willer Beep Sea Self-Registering Thermemeter, as above, protected
in vuleanite mounting, with black divisions, ete., on glass, very legible, in
round copper case 7i-inch. by 1i-inch. outside (£g. 48) p. 16 £2 6510

For other 8ix's Thermaometers, see Nos. 203, 204, 204°, 214).

49. Babinet's Apparatas, with two thermometers, for taking the exact temperature of
the air (£g. 49) p. 21 . . . . . £110 0

The slow and unwgual tranamission of heat by air and water is well known ; the temperatare

of & bady of the latter being only obtainsble by its constant agitation. The above arrangement

#ves the wune means of agitatiug the ambient air in order to ascertain its true temperature as
well ws the offeet of ite friction on the thermometer bulb.

HYGROMETERS.

50. Hasen's Hygremeter (wet and dry bulb) with metal scales, mounted on mahogany
board for surpension. The thermometers are divided on the stem, and 0;«
figures indelibly burnt in on porcelain slips at the side, as supplied by
L. CasELLA to the various Government Departments and the Members of the
British Meteorulogical Society (Ag. 50) p. 19 . . £2 85 0

53, Masox’s Hrawoueree; like fz. 50, but mounted on porvelain scales 115 0
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53, Maven's Hyzrometer, cxuct ae Noo Ao bt bl on baans poodistal 17,0 534
L2 2 0

95, Masonn's Hvonowmretii, as e, 50 broar cate wizes wah cpanded radiatione,
the tubes beangs itteen 1uchies borge, aned divade t o0 2 , L3 10 o
56. Masen's Hyzremeter, with Inanch tubes Divnbed to Sthe b dodnate mvestiza.

trome L5 b o

CPortoeny Poorvr Wer osp Dey Boes Hyauoditin A ot convenient fornm
ol nstrument for trave ees, eaperadly desirned by Lo Casians o 0 comne

e
-1

panin atstrument to Lo Alpie, or pocket nionnute and o nosimun ree
gi-t«-rin',: thermmoneters, Nos W, 47, and ]ul'kl‘( atieroid barotneter, Noo 1w,
and Livingstone's rain gauge, No, 62 . . £2 2 0

The wer and dry balh hygrometer or pychrmeter may Yo farly s to eapplant the us
of all others an an casy s prectival meeans of indicating the hatpdity of the aar 10 onainte
of twe thermomiters placed parilel, abeat four inches agrart, with their grad utions an nearly
a8 posnitil pdentical  The bulb of one s covered with than muehing, from whick trasl a few
threads «f lamp c.aton; these, baing firet wetted, aze prumed 160 s pmall sttacked o of
water, two or thre inchra distant, and the bulb thus kept continually moist, canses this
thermometer o indicate 8 Lo er temperature sn proportum ¢ the rate of ivaporats sn, whilat
the dry bull thi rin metor shawe the tempe-ratare of the air From the nadings of the dey and
wet therm meters, the dew. prant is obtained by meane of the accompanying table. During
frost, bowever, when the capillary sctivn of the cotton is stupped, the bulb should be wetted

©~ »
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by means of a camel.hair brush, with water as near 32° as possible. In such cases it is not i

necessary to remove the ice from the bulh, but merely remove the drop which first forms from
the water, the tempernture will then spoedily settle so as to indicate the point of evaporation.
A pioce of cotton-wick, well washed in clear soft water, is usaally supplied with the instrument,
and used to cover the bulb instead of the muslin.  In placing fresh covering on the bulb, it
should be lonsened ax is shown in the sketeh above, and care taken not to restrict capillary action
by tying it benenth the bulb,

The porcelain employed in ull these instruments is of an improved kind, especially made for
L. Casrsia, and warranted impervious to all changes of the weather. .

TanLe or Factors by which the difference of readings of the dry bulb and wet bulb
thermometers is to be multiplied in order to produce the difference between the readings of the
dry bulb and dew.point thermometers,

I:zmlmg of Reading of Reading ot l:r;nhlng of: ll()endllnglr.vf

Iry Bull N Dry Budy Dry Buib dry Buib’ ry Bulb

'l‘hycrmn Factor. h)n ae | Facor g h)c rmos Factor hirmn» Factor. Thermo. Factor.

meter mrter meter. meter. meter. |

10 ab P 40y I © 232 (3 152 8 1.
11 [} Yo .41 48 120 056 1.51 53: l.‘(Z
12 ! kb TR o o208 > 1.80 85 1.65
13 B 32 332 o 1206 o8 179 1 86 1.65
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In order to ubtain a1l the dats deducible from the wet und dry bulb thermometers, Glaisher's
Hygrometrical Tables should be used.

58. Daniel's Eygrometer: the thermometers divided on the stems, with ether test,’

complete in mahogany case (Fg. 58)p. 21 . . . £310 0

This clegaut instrument coneists chiefly of a bent glass tube, with two balls—a black one,
about one-fourth filled with the lighest rectitied ether.  The stem incloses a sensitive thermo-
meter with the bulb placed mther helow the centre of the hall, and a white one covered with
thin muslin, the interior of the tube being thoroughly deprived of air and the greatest care
observed not to over-boil or impoverish the ether,

Directions for Using Daniel's Hygrometer.—Turn the instrument up so that by applying
the warm hand to the covered bulb all the ether goes into the black bulb, then place it
upright as shown in the sketeh, and pour ether upon the muslin enveloping the white ball,
and whon sufficicut cold ie produced by evaporation of the ether from the black ball to
condense the moisture of the atmosphere upon its surface, in the form of a ring just below
the centre, the internal thermometer will ehow the exact temperature at which the deposition
of dew takvs place, which is called the dew.point.

89. Reguanlt’s Condensing Pew-Point Hygrometer (Casella’s Improved,) with ether

bottle, etc., complete in mahogany case (fg. 59) p. 21 . £4 4 0

9,% Agresablo to the suggestions of Colonel Sykes, P.R.S,, and Dr. Miller, FRS,, L.

CasziLa has adapted to this instrument a black glass bottle, with silver neck and tube,
which may be had instead of the silver bottle, or extra, at an additional charge of 20s.
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Although Mason's Hygrometer han for some tune baeen an general use, 3ot Regnauit's
is still much employnd for tuking direet obsersations of the Jdew puint 11 conmsta oetly of
two sensitive thermometers, one exposed to the action of the stosphiers and the other
the influcnee of a current of air passing through ether Ao bngertant part of thie instrament
is the small polished wilver bottle into whael, through a stoppeer, one of the thermonetsrs is
inscrtesl.  On one side, witluo the botthe a sall silser tube descvnde nearly G the bettom §
the other end pasaing outwurds is connecte-d with a arall heuble asgaratine tube  Supporting
the bottle is 8 bollow bent ek connectang 1t with s telescopie staned that ia ulso hollow, by
which the air freely cscapess at the bam-.

Directions for Using Regnaults Hygrometer — I wur just as tuuch ether int the silver
cup as will cover the thermonuter bulh, und insert the thermometer an shown in the deawing.
On caasing the air t bubble slowly through the ether, by breathaue through the tube, the
immersed thermometer will show a decline in the Wwperatan:; snd when o il of wosture
forms on the larger part or shoulder of the silver bottie, the temperature at that anstant
indicates the dew-point. The observer should stand s s not to allow the bresth or best of
the persun W affect the instrument.

60. Atmidemeter (Dr. Basixarox's), for measuring the evaporation from water,
ice, or snow ; exhibited at the mecting of the Royal Bociety, by Dr. Ba-
bington, F.RS8., and explained to the Society in hin puper on = The

tanecus Ev ion from Various Fluids,” November 24, 1859.
Spon Hpommtin £2 0 Oto £310 0
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Fio. 68,

RAIN GAUGES,

The increasing importance attached to u knowledge of ruinfall, as well as evaporation,
in various localities, hus for some time contributed to the exercise of considerable skill
in arranging the mont xuitable instruments for these purposes. The instruments, how«
ever, being simple in themeelves, the great question was, as to the moast desirable size,
as well ux height from the ground on which they should be placed, large areas as a
rule obtaining the preference. In an extended series of careful experiments, however,
Liberally conducted by Colonel Ward, at his own expense, and assisted by that eminent
authority on maintall, Mr. Svmons, it was found that the best sizes were between five
and vight inches of cirvcular arca ; Mr. Glashier, F.R.8, then President of the Meteorolo-
gical Nociety, alko preferring the latter size, the following are made according to this
result.  The height agmin is fixed at ten to fourteen inches above the surface of the

ground, the min canght decreasing in quantity in proportion as gauges are raised above
that height.

62. Rain Gamge (Dr. LivixastoNk's portable), exprewely arranged by L. Casgira for
the Zambesi expedition, with receiving surface of 3-inch diameter, whereby
(See Stmtton, * New Edinburgh Philosophical Journal,”) the greatest accuracy
is obtainad, with graduated jar, in marvon case for the pocket £0 16 6

63. Rauix GavgE, as described by Howard in his ** Climate of London” (fig. 63), in
which evaporation is prevented and the main collected in a stone bottle by a
copper funuel of five inchee diameter; turned brass ring, and strong glass
measure divided to 100th of an inch depth of rain . . £015 6.
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64. Ralm €amge, of stout copper, height twelve inches, receiving surface ten
inches square, and funnel formed inside to prevent evaporution, with jar
gradusted to hundredths of an inch, and sll neeciver to prevent the neces.
sity of lifting the guyge when measuring the min (a5, 64 . L2 10 0

65. RAIN GavGEk (CadELLA'S), pedestal form, 3 feet high, recviving surface 8 inches in
diameter, made of stout copper jupsnned, with strong gluss tube gradusted to
show 3 inchen of ruin in tenthe and hundredtha, with extrn stop-cock for froaty
weather.  In this arrangement the min is measured as it fulls, being visible at
all times in the gluss tube, and is poured off by simply turning the stop-cock,
without rerwoving the gouge from its place (fg. 65) p. 22 L£3 10 o

66. Raln Gauge, cylindrical form, of stout copper, 8-inch. dismeter, with deep bruss
rim, and inside receiving-can or bottle, by which large or small quantities are
measured without  disturbing  the  guuge, and efficient protection secured
mzainst evaporation or front or of overflow during the heaviest rains of the

tropics ) . . . ) ) . 316 0

67. Raix Gavog (Casenra’s Troricar), to measure up to 40 inchen of main, in 100ths
of inchew, in japanned tin, with brass rim . . . L1 10 o

68. Raln Gamge (Symoxn's), 6-inch. diameter, JI[!‘BIN’d tin, with receiving-bottle
ete. (fig. GY) p. 22 . . L0156 6

69. Rary Gavor (Symox's), of copper, for durnlnhty . . 110

Instructions for Use.— The funncls of this min gauge and the five proceding ones are
made to lift on and off the cylinder, and a can or bottle for receiving the rain from the funnel
is placed inside. When rain is to be measured, romove the funnel, take out the can, und
pour the rain collocted into the glass mcanvre, which is graduated to represent hundredihs
of an inch, up tv 0.50, or half an inch. Place the glass upsn a table or other horiumtal
mhcelwupponlndmbmgmomwulevdmthuxanrtmufuwnun
and read off. Shonldmthnhl!mmcholrmhwhun collected, succoasive messure.
ments will be necessary. For inst d half an inch, or 0.50, empty the
thqﬁﬂnpm(mthawﬂnhngﬂudaddthmuofﬂwmdwm
to the half.inch measured previcusly. For example, should the socond reading be 0.07, the
two readings added together will give the total rinfall or 0.57 of an inch.
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70. Evaporating Dinh or €auge, of copper, with wirework edge for protection from
birdw, ete.  The receiving surface of same dismeter as the gauge with which
it is used, say five inches, with graduated glass measure . £015 6

71. EvaProRaTING (GAUGE, a8 above, eight inches diameter inside . 1 40

Instructions for Evaporating Gauge.—Neoarly fill it with water, | measured by the knulultod
Rlass measure, and place it out.of-doors freely exposed to the air.  After exposure, again
measure the water, snd the difference between the first and second moasurement shows the
amount that has evaporated.  Should rain have fallen, however, during the interval, the
quantity equal to that collected in the msdjoining rmin gauge must first be deducted from the
evaparator, the remunder, compured with the measured quantity put in, shows the amount
that has evaporated. For districts which are subject to very heavy rainfall, an evaporuting
gaugo, with overflow pipe to meet kny exigency, may be had at a slight increase in the price.

72. Berr-wrcoRING Evaroriurrer or Tink Gavar (fig. 72) shows the
design of this new and interesting instrument. It anawers equally well for a

rain gauge an for either of the above-named purposes, or for the rise and fall =~

of water in a river, canal, lock, or any other bady of water, the rate of evapora-
tion, ete., showing the exact time at which any increase or reduction may have |

accurnd . . . . . . . £32 0 0FF
Descriprion—a ie a 30.hour timepioce of best English make: b the carriage carrying the " |

penvil which marks the paper on the ¢ lwd«r g: ¢ pulicy over which the cord runs to com-
muticate with the fliat.wheel d; ¢ | wheel communicating with d, from which the line is
connected with the fluat resting on the water. The paper is changed every%honu. The angles
of pulleys, ote., may be altered to adapt it for almost any position.

73. Rala €Gamge, impruved self-registering, receiving surfuce 100 inches diameter, 10
inchea square.  In this arrangement the rain is measured to tenths and
hundredths of inches, and a continuous record is kept to the depth of 100
inches of the quantity of rain fallen (fg. 73) p. 23 . £10 0

The registeri all of copper, carefully tinned, and the arrangement

that uy ono mnfnn t,h:':mh when needod, or ’.1,:,: the gauge to the gmnl.to -nple

i--lo«l. t ',‘Mltmybeuroufm&epnmhmwuhu
it.oru.nyhmenluvrm removal; thus the emall measure, when quite fall,
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ANEMOMETERS.

The anemometers and air meters in the following list include only such as are
approved of by the highest authorities, and in constant use at the present. time.  The
table for converting velocity into foree in introduced on account of the little confidence
usually felt in reports of the wind’s foree; the authoritative course now followed being
almost exclusively confidad to reports of velocity, from which the comparative force is
thus ecasily obtained.

74. AxemomEeTER (LIND'S), in which the pressure or foree of the wind ia shown by
the depression and elevation of a column of water below and above the

zero of the acale (fig.74) p. 31 . . . . £2 2 0

75. Casella’s Air Neter, for Mines, Hospitals, and other public buildings. The object
of this little instrpment is to give correct meanw of messuring the velocity
of currenta of air passing through coal and other mines, and the ventilating
wpaces of hospitals and other public buildings. It was first constructed for
Dr. Parkes, F.R8., of the Royal Victoria Hospital, Netley, for measaring
the state of ventilation in that large military establishment, and declared
to ! the most perfect instrument of the kind in use. Since then it haa
bren adopted in our Houses of Parliament, the United States Senate, most
of our northern mines, and many of the leading prisons and hospitals
throughout the country. The graduations for each instrument are obtained
by actual experiment by means of machinery made for the purpose, so
that the indications of all are as comparable with each other as the weight
or measure of ordinary substances. The indications are shown by means
of the large dial and hand, and five smaller ones, as shown in the annexed
plate. The whole circumference of the large dial in divided into 100 parts,
and represents the number of feet up to 100 traverned by the current of

, air. The five smaller disls are each divided into ten parts only, one

o revolution of each being equal to ten of the preceding dial, and representing

“m 1000, 10,000, 100,000, 1,000,000, and 10,000,000 respectively. By
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Fia. 78.

of the large dial the low velocity of fifty feet per minute may be measuret,
and by the sualler ones continuous registration is extended up to 10,000,000
feet, or 1893 milex, being practically beyond what the most extended
obrervations  can  require, whilst jewelling in  the most sensitive parts,
ensures the utmost delicacy of action, FORMING ALSO AN ADMIRABLE POCKET
ANEMOMETER FOB TRAVELLING, (Ag. 75) p. 25 . . £4 4 0

76. Alr Neter, o5 ubove, with hrge dial to 100, and nnly one smaller dial to
1000 . . £310 0

77. Anememeter (RoniNson’s), plain, with four index wheels, registering successively
100, 1000, 10,000, and 100,000 revolutions. In this arrangement the cups
travel at the rate of one-third the wind's velocity, and each revolution
represcats 8.14 feet ; thus, 3.14 X 3==9.42 feet, being the distance travelled
by the wind for each revolution. This, multiplied by the number of
revolutions indicated on the dial, shows the distance the wind has travelled
between one observation and another. The dials. are read from right to left,
and the amount indicated at the last obeervation is to be deducted from
that shown on the dials at the time of the current observation £3 8 O

78. AnxMoMxTER (RORINSOXN'Ss IMPROVED), for registering the velocity of the wind
in miles and tenths, uptoﬂ)ﬁmﬂegunddam’bedbyﬁrﬂmqlamq,
B.E..P.R.S..mlm Inmmsfmhhnglmdngulw
(hg-78) . . £ 40
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'4'9 Rebinsen’s Anemometer, as No. 78, with extra dial extending the registration

to 5050 . . . . . . . £ 6 0

Robinson’s Anemometer consists essentially of four hemispherical oups, having their
diametrical pl posed to a passing current of air. They are carried by four horizontal
arms attached to a vertical shaft, which is caused to rotate by the velocity of the wind. Dr.
Robinson found that the cups, and consequently the axis to which they are attached, revolve
with one-third of the wind's velocity, which is here od by a simple arrang t of
two wheels, working in endless screws, and, by means of two indices, shows, on inspection
8 the dial, the velocity of the wind. The outer, or front wheel, which revolves once for
every five miles, is furnished with two graduated circles, the interior circle being sub-divided
to miles and tenths of miles, whilst the outer circle is divided into 101 parts, each part being
equivalent to five miles, so that it measures 506 miles of wind. The stationary index.at the
top of the dial marks on the inner circle the number of miles (UNDER rivE) and tonths, that
the wind may have truversed, in addition to the miles shown by the traversing indox, which
revolves with the dial and indicates on the outer circle the transit of ovory five miles. Thia
anemometer i rendered extremely portable by the arms which carry tho cups being made
to take off. When in use it may bo screwed on s shaft or ordinary picce of iron pipo
which accompanies it, and may be fixed in any desirable position, their construction being
such aa to adapt them to withstand the most violent storms, and the simplicity of their
make enablea the observer to clean and lubricate them at pleusure, twico & year being
sufficicnt.

To Place the Anemometer, No. 78, and take the firat reading.— If after placing tho
instrument the hand® are ut 0, the next observation will show the distance travelled by the
wind during the terval; but if the hands stund otherwise, then read them as thoy are,
by noting down the divisions and figures indicated by the traversing hand and stationary
index at the top.  Thas, say that the former points to 125, and the latter to 2.6, making
together 127.6, thin will now be the starting-point of the gauge.

L. Esumple.~Let the traversing hand point to any increased number on the outer
circle, say 375, and the stationary index to 3.6; these two numbers added togother give the
true reading, .o (378 6) miles. From this resding 378.6 must now bo subtracted tho first
roading of the instrument, viz., 127.6, giving 251 miles as the distance traversed by the wind
during the interval.

1I. Erample—~Let the traversing hand now point to 4256, and the stationary index to
4.7, sdding thesn two together wo have 4297, from which tuke the last reading, vix., 874.6,
and the remaiuder, 51.1, will bo the velocity of the wind for the interval between the two
readings.

1. Erample~ Lastly, let the traversing hand be st 175, and tho stationary indox at
2.8; herv it is evident that the traversing hand, which at the last rending was at 420.7, must
have pussed the highest number marked on the dial, viz.,, 606. Hence, to obtain the true
reading in this case, we munt add together the threo numbers, vis., 506, 175, and 2.8, together
muking 642.8 ; from this, taking the last rcading 429.7, we have 263.1 miles as the distance
travelled by the wind in the interval.

To save time and dispenso with figures, it is usual, when the traversing hand has passed
the 505, to place an asterirk at this point in the register, to denote that 505 must bo added
to the next reading.

?o resd the Anemometer, No. 79.—The divisions and figures on the left-hand dial are
mly the same as those in No. 78, and are read off in tho same way. Each division on
xm the right represents 505 miles, the subdivision of which are shown on the left.

Emmpl‘t.—’l'ahuw reading of both dials as they are found to bo at the time, ssy the
left-hand dial showing 275.4 and the one to the right 505, snd a little over a half; these
.ﬂguru added give 780.4 as the true reading, from which must be deducted the former reading,
if any, to show the distance traversed by the wind in the interval.

i
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80. Caselle’s Embessing Self-recording Anememeter, for registering the wvelocity

and direction of the wind and the time of its warious changes.

' E.GABELLA
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The general principle of this
instrument is that of Dr.
Robinson, of Armagh, in
which four hemispherical cups
revolve with the pressure of
the wind, and give action to
most of the other parts. The
registering parts of the instru.
ment, however, as well as the
vane are entirely new, and
he result of the joint efforts -
of myself together with those
of Mr. Beckley, the ingenious
engineer of the Roval Kew
Observatory. The Foree-and-
Die principle of embossing is
the means of registration here-
in adopted.  The paper em-
ployed is 8 marrow  strip,
wrapped rbund a small attached ©
roller. from which it is drawn,
and embossed on one edge by
the action of the rollers, as
shown in the sketeh.  The
rollers are divided to represent
miles; they are figured at every
ten, aud one revolution shows
the wind to have truvelled fifty
miles. The clack (@) raives the
ruall hammer (4) which tulls
onee in every hour, impressing
the other edge of the paper with
a small arrow  E———
whose movements are identical
with the larger one at the top,
and thus shows the exact diree-
tion of the wind at the time, as
well ax its rate of speed during
each preceding hour. Thepuper
is of sufficient length to last
from four to six weeks with-
out being changed, and the
clock way be wound up daily
or weekly. as may be desired.
The projection () countains
metal balls, which firmly
support the top, and aid

in giving freedom of action. The square hox (d) is of cast iron. and contains the
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portion of the wheelwork ; it has holes on the flange for screws or
nails, by which means it is easily fixed to the roof of a house, or to a pole
placed in a garden, or field, or by the seaside. The chains (¢ ¢) act on
improved rollers, over which they cannot pass without turning them. and
are brought into connection with the clockwork and registering parts, placed
in a room or box for protection, at any vertical distance from the base (d), say
from three to twenty-five feet. In size, the height of the upper part is
shirty-nine inches from the base of the box (4). the diameter over the cups is
twenty-four inches, and its strength and general construction such as to beas
the vicimitudes of the severest storm. Where frequent absence is rejuisite,
or in places of difficult accens, the little attention required in uxing this
instrument can hardly be over-estimated. A small dial sbowing time, and
another the direction, is also attached to the self-recording apparatus in the
room. The action of each one is tested and guarunteed tg give the same rate
of speed an that of the standard anemometer constructed by L. Casenra for
the Kew Committee and other Observatories belonging to the Government
(fig. 80) p. 28 . . . . . . £38 0 0

82. Ealarged Anemometer, or Anemograph, for harbours and public obse rvatories,
an recently eomstructed by Lo Casgita for the Kew Observatory and the other
observatories of the Meteorological Office of the Government.  In this arrange-
ment the cupx revolve in the sume manner ax in the smaller instrument, but
the registration is obtained by means of a revolving cylinder to which paper is
attached, and the direction as well as velocity is continuously shown for every
minute of time by means of a clock which forms part of the instrument. The
exposed portion of this anemometer may be placed at any height, whilst the
rogistering part is kept in a room or other coverad place for observation.  For
the purposex of comparison, the registering papers supplied with these anemo,
moters are similar to those used with the Government instruments, several
more of which are now being erected (fg. 82) p. 29 . £70 0 0

83. ENLARGED ANEMOMETER, or ANEMOGRAPH, if made to register in a lower room
of the building . . . . . £75 8 0 0

84. Anemescope, or Br. Halleur’s Portable Wind Vane, for travellers. with compass,
bar necdle, ete., showing the direct course of the wind to half a point of the
compans (fig. 84) p. 31 . . £2 2 0

85. Casella’s Hypsometer, for measuring mountain heights by the vapour of boiling
water. The improvements effocted in this instrument by L. CaskLLa render
it the most certain and portable means we have of measuring great elevations.
The thermometer, strong, with small bulb, is divided and figured on the stem,
and is sheltered from cold when in use by a double telescopic chamber, into
which it is placed to any required depth through a loose piece of india rubber,
which rests on the top. The proper depth is, with the bulb, not quite so near
the water as is shown in the sketch. The chamber being filled with vapour
from the boiling water beneath, and the inner chamber and tube thus enveloped,
the vapour descends in the outer chamber, and escapes by the outlet. By this
means the mercury, both in the bulb and stem, is immersed in pure vapour,
whatever kind of water may be employed; less than a wine-glass full of
water and half as much spirits scrve for several obeervations. The thermo-
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meter is kept in a light metallic case, lined with india rubber. The portable
leather case (fig. 85%) p. 32, contains the whole when packed for travelling.
Price, with one thermometer, divided to (1, as arranged and made by L.
Casgrra for the Government (fig. 85) p. 32 . . £4 156 O

86. Pocket Nypsometer. The sucoess attending the above has induced L. CaszLLa
to construct a still smaller instrument on the same principle, which is much
used by Alpine travellers. It msy be carried with easc in the pocket, and by
those a little experienced in its use, is often preferred for its simplicity and
certainty to the mountain barometer. With one thermometer divided to (0P 2,
as supplied to the Royal Geographical Society . . £210 0

Wherever the measurement of tain heights is required to be taken by other moans than
the theodolite, or standard barometer, orwhm there may be danger of damage or breskage
of either, without an easy of or 1 them, this cheap and simplo
mesns of measuring heights will bo found as cfficient as it is handy, and at all times a relinble
test of the sneroid or any other instrument, which from time to time require to be compared
and adjusted.

87. Casella’s Tables, with instructions for using the hyp-ander.wndmedilﬁa(l)
“For the devation of great 2nd contimouly clevated arvas 1 i» 3-:
= "":“:“W“":.“Wwﬂam. e e

. a‘h-n -tﬂm o 'ﬂ- ’I‘l

of the traveller.”~—]
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88. The Boylean Nariotti Baremeter, or Patent
Nercarial Pocket Standard Baremeter. In
this elegunt and interesting arrangement the
mercury is raised from the cistern to the fidu-
cial or zero point by means of a screw, a portion
of air being admitted and compressed at each
observation. The body and cistern may ‘be
separated at pleasure for convenience of carriage
in the pocket or knapsack. As a portable
barometric test or standard  instrument for
mining purposes, or Ineasuring any extent of
mountain heights, it is believed to have no equal.
For fig. and description, sce addenda.

-

g
Fiu. 85,

89, Osememeter (Dx. SCHONBEIN'S), cunxisting of strips of paper prepared with iodide
of potassiuin and starch. The papers are to be suspended so as to be exposed
to the free accves of air, but aheltered from wet and the direct rays of the sun;
when affected by ozone, they become tinged, the intensity of which is measured
by a gradusted acule of twelve tints, which accompanies the ozonometer.
L. CasELLa is the sole ngent for Dr. Schonbein’s czone test papers. In case

to lust one year. . . . £0 6 6
90, Dr. Morrarr's Oz0NOMETER 0 8 6
91. Sedan’s Gzonometer . 0 8 6
ﬁ.moxnuondﬁmmumumeululby&rJuChrk 012 6
93, Smaller Size, ditto, for truvellers . . 012 6
94. Casella’s Forms for Registering m lldlathu . 0186
958, CaszrLa’s Forus rox Rmcistzine MzxrzoRoLoeicat Opsxmvariows, with

conninmnh-ndindncﬁmintwdnmmyfamfu;oym
4 0
%WWW“MN(&W:},MW

diagrams, tables, and instructions, second edition . £0 3 ¢
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THE ANEROID BAROMETER.

This ingenious and elegunt invtrument is now ngganled as alimost indispensable to
all who take interest in the weather, whilst, to trmvellesx in particular, it presenta
advantages which hitherto they could not obtain.  Before the introduction of the
anervid, limited indeed were the means of those, who, moving from plasce to place,
desired in their progress to take rdinble notice of meteorologicnl phenomena, whilst the
mgusurement of heights by any convenient or simple and portable srrangement was
quite out of the question.  Not only ure all these difficulties entirely overcome by this
instrument, but the oldgr fragile form of barometer used at wew i almost entirely
superseded. The action is obtained by the compression by the atmosphere of w thin,

" fiat, circulur metallic box, which is deeply corruguted to increase ite elasticity, and from
the interior of which the air has boen carefully removed ; the upper und lower surfuces
are held in a state of tension or meparation from euch other by means of strung springs ;
the atmosphere pressing with varying force on these surfaces, conveys action to smaller
springs, and thus show by hands on the dial the variation of heights, as well a8 changes
of the weather.

No. 100 shows the general interior arrangement. In the measurement of small
differences of height, as well as great clevations, the improved anervid is alike
interesting and valuable; not only does it show with precision the differences in
height between one room and another, or the varying gradients in travelling on a
railway, but it is now so improved as to show with much precision clovations up
to fifteen to sixteen thousand feet.

" The sizes vary from those of & small watch, to those of the largest dials; tle form
being usually circular, though that is also varied according to the position or place, such
8 Jarge halls, public buildings, etc., for which it may be required
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Fic. 10%,

Fi1G. 120 and 120%.

07. Anereld Barometer, with {’-inch. dial, inncat leather case £1 0 Oand £1 & O

98, ANEROID Baroymetin, with silvered metal dial

099. ANeroip Bagoserenr, with thermometer .

1100and 115 O

25 0

100. Anerold Baremeter, with 1i-inch. open dial, showing the interior mechanism,
with thermometer (fg. 100, p. 33)

If with stand as siv. H0*, 158, Gd. extra.
Axerorp Baromerer, exlindrical form, more finely divided and engraved, with

extra compensation for temperature, with or without thermometer, as supplied
to Her Majesty's Navy (g, 102, p. 35)

102,

103,

104,

105,
106,

108,

100,

110.

112

£ 0 0,

£4 4 0

ANEROID BaRoMETIR, extra sensitive, with grently extended graduations, divided
to *00l-inch, each harometiic ineh being equal to nearly four inches, with
cireular thermometer and vchly engraved  $3-inch. dial

The eatreme sensitiveness of this instrument is very remarkable.
y

£510 0

Anerold Baromecter. in lLronse mctallie frame with 8-inch. dial, for use at sea

ANEROID BakoMrren, as above,

ANrroip Banoveren,
of ebony,

1o-inch.

with therometer

£2 10 0,
215 Oj

with lundsome turned wood frame, oak or imitation

dial

. Aneroid Baremeter, with 18-inch. dial.
halls or public institutions .

£4 4 0

very bold and handsome, for large

£156 0 Oto £256 0 O

ANEROID BaRoMETER of superior finish, \\llh richly engraved 43-inch. dial, raised:
cirele, and revolving index, with or without thermometer

£ 0 0

Pedestals of various desigms, for anervid barometers for the mantel-piece

7 6to£1 1 0

ANEROID BaroMETER. for the pocket. in maroon case, 23-inch. by 1}-inch.,
finely divided and cmn)wnmtod very sensitive, for indicating changes in.
the weather, or measuring  heights up to 1000 feet, with revolving index

£0

£4 4 0.

Auereid Baremeter (pliin). for the pocket. in neat leather case 23 inches by
1}, for indicating clnngm of the weather or meunnng heights up to about

7000 feet

£210 O
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Fia. 102, Fia, 121,
118. ANEROID BaAROMETER, with revolving index to nbont 8OUO feet | 3 0 0
114. Amereid Baremeter, rather smaller in size, and carefully compensated 3 10 0
116. ANero1D BaromeTkr, with seale of heights . . . 410 0

116. Anereid Baremeter, with circulur thermometer and ruised barometrie circle,

carefully compensated for measuring up to 10,000 to 12,000 feet £1 10 ©
117. ANEROID BAROMETER, pocket size, in neat case, about 23 inches by 11, carefully
* compensated for tuup(-rntnn. with uu]wrior compass and thermometer; an

excellent traveller's companion . . £110 0

118. Alpllf Aneroid Baremeter, very carefully compe nnutul and tested for measur-
ing heights up to 15,000 feet (nmull pocket size) . - £6 10 0

If in silver . . . . . 6 6 0

.

119. Anereid Barometer, \\ldj extru small dial, about the size of a small Ge
watch, carefully tested and compensated, with every improvement, g
from about 23 to 31 inches, or more if desired (g, 119, p. 33) £ 0 0
120. ANErOID BaROMETER, same size, in silver, with double buck to open with

spring (fig. 120, p. 34) . . . . £6 6 0
If on neat gilt watch stand (fig. 120°, p. 34), 108 6d. extra.
122. Anereid Baremeter, in bLest gold, 18 carat . . . 12 0 0

N.B.—A scale of altitudes accompanics any of the abhove instrumenta gralix, or may bo
engraved on the dial of either, from No. 108, at un extrn charge of 7s. 6d.
®4* The larger sized aneroids, as 43 inch., can have self-registering indices udded, by which
the highest and lowest poiat during at may be registered at, oxtra . . £1 10
123. Symplesometer (Casrira’s IMPROVED) for measuring mountain heights up to 15 to
21,000 feet, as adopted by some of the leading members of the Alpine Club, in
neat mahogany case with straps . . . . £4 0 O
For other Simpiesometers, see Nos. 142, 143, and 144.
REGISTRRIXG ANEROIDS, BAROMETERS, BTC., see Nos. 17 to 22 inclusive.
D2
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THE PEDOMETER.

The pedometer consists of a simple arrangement of weight and pendulum acting
on plain toothed wheels, by which the distance walked by the wearer is accurately
measured. In size and form it resembles a small watch, the annexed plate being rather
over the real size. The figures and divisions represent one to twelve miles, divided into
halves and quarters. To the invalid lady or gentleman requiring limited walking
exercise, as well as to the hearty active pedestrian, it is equally valuable and
trustworthy, It may be worn suspended from the neck, or placed in a front er
waistcoat pocket, being kept upright by means of the small hook (). The pedometer is
adjusted with perfect ease to the step of the wearer, however long or short, and altered
at pleasure to any step required.

124. Pedometer, in silver case with strong crystal glass (Fig. 124,p.35) £2 15 O

125, Pedometer, in German silver case . . . . . 2 50

IMPROVED CHRONOGRAPH,

For the correct registration of any number of rapidly passing objects, as at regattas
and races, as well as eclipses and occultation of stars, the exact speed of machinery, ete.,
by merely touching a spring without removing the eye from the objects. In size and
form the chronograph precisely resembles a watch ; it is made of silver, and consists of
an ondinary quick train lever movement, with the addition of a centre seconds-hand,
which traverses the dial as in a stop seconds watch. By this means time is taken to
the tenth of a second, in either scientific or sporting pursuits, without the confusion and
anxiety of taking the eye from the object.

126. Chremegraph, as wbove . . . . . . £9 9 0

CLINICAL THERMOMETERS.

CASELLA'S Clinical Thermometers, as expressly arranged by Dr. Aitkin of the
Royal Hospital, Netley, for use at that great military establishment. In Aitkin's
arrangement two thermometers are used, the one bent for reading in situ, the
other straight for reading by registration where the danger of fever, defective
sight, and other causes might render direct observation difficult, or even
dangerous. Of the many uses to which CasELLA’s Maximum Thermometers
are now applied, perhaps none are equal in importance to their application for
clinical purposes, and though many desultory efforts were made at various
times, none certainly assumed the distinct form of applying this principle until
taken up by Dr. Aitkin. See Aitkin's “Science and Practice of Medicine,” 1st,
2nd, and 3rd Editions which show that his description of clinical tempe-
rature by registration, considerably precedes all other names associsted
with it. This thermometer registers the greatest heat of the body in
any position. It may be inserted in the mouth, the axilla, or between the
thighs, 0 as to be well covered, and in two and a half to three minutes re-
moved to the light and read off at leisure. Length 8 inches, divided and
figured on the stem from 80° to 115° or 180° in Sths of degrees.

187, The two in neat pocket case, as above . . . . £1 6 0
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Fia. 128.

128. Clinical Thermemeter (nelf regmtenng). 10-inch. Uig. 128), in neat case for the

pocket . . . £012 6

129. CriNICAL Tnnuoxnn, 6 or 7 inch. . . . . 012 6

30. Clinical Thermometer, 4 or 5 inch. . . . . o1z 6

132 CLiNicaL THEEMOMETER (non-registering), 10 inch. . 0 7 6
No shorter Non. Registering Clinical Thermometer than this -lmuld be used.

If silver case for the 4 or b-inch. size . . . .extrn £0 8§ 0O

If ivory case for the 5 or 6-inch. size . PR 0O 3 0

133. Br. Altkin’s Clinical Chart of Temperature, hlu, lcsplntln, and Excreta,
arranged for thirty.one dny:, with comxnn.uw scale of Fahrenheit and coutigrade
. degrees, per dosen. . . £ 1 8

134. Guy's Hosritar CHaRT, per dozen . . . o168

N.B.—The 7-inch. Clinical Thermometer is also now much used by veterinary surgeons, for
the treatment of animals in cases of fever, etc., during the cattlo plag pocially, whon applied
in the rectum, no other first symptom was found so distinctive and positive as tho indication
thus obtained.

134% The above-named thermometer, especially arranged for the trestment of cattle,
with instructions, and shield for protection 10-in. ( fig. 134%) £014 0O

BOOKS ON METEOROLOGY, ETC.

1. “ A Manual of Scientific Enquiry,” by Bix Jorn HzrscaxL and Rosxsr Main, £0 10 6
3 Amiao, F, Momkmulknn"mhbdbysum: 010 ©
3. Braxpxoxx, N., “ Manual of Hydrology.” . . . . . 115 0
4. Broperz, L., “ Climatology of the United States.” . . . 1 0 0%
5. Bucman, A., “ Handy Book of Meteorology,” 2nd edition. . 08¢
6. Casxura, L. P., new edition of “ WxLLS on Dew,” thhnou-mduppndu
byk&rucau F.MB. . . . o850
7. Crask, BirJ. BL,I.D “Onchnah,"ahodihm. . . .0 7 06°
8. wa:nol,ncv Dr., M«rmmwmrm . o186
9. Davrronw, J., “ Met logical Observations,” 2nd edition. 010 o0*
10. DaxixLi, Prorzssoz J. F., “ Elements dlmalon”&dcdsﬁon,’voh, 016 ©
11. Dovz, Pxorzseox, “ The Law of Storms,” translated by Scorr . . Ol 6
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12. Daxw, J., “ Practical Meteorology,” 2nd edition. . . . . £0 8
13. Esey, J. P., “ The Philosopby of Storms.” . . . . . 012
14. Firzeoy, ApMinaL R., “ Weather Book.” . . 012
16. Fonsreg, T., “ Rosearches ahout Atmospheric lenomms," Brd od:hon. . 010
16. Qarron, P‘ulcu, “ Art of Travel.” . 08
17. Gavvox, F., “ Meteorographica or the Art of lhppmg the Weather" . 09
18. Graisuxk, J., “ Hygrometrical Tables.” . . 0 8
19, »  *Daily Range.” . . . . 01
20, Gm’m‘, .» * Meteorological and l’hyned Tl.blen 016
1. Hazxis, Bir W. 8xow, * On Thunder 8torms.” 0
28. Hegscnury, Biz J., * Meteorology.” 05
010

23. Howaxn, Luke, “ On the Modification of Lluuda "’ new odmon

24. Howagn, L., “Climate of London,” 2nd edition, 8 vols. © .

25. JaMgs, Comn:x. Biz I1., “ Instructions furtahngl[etoorologxcal Obaerra-

tions.” .

88. JenyNs, Rev. L., ¢ ()lm-rvntumn in Mcu-orulugy . .

Kaxutz, Proressor, “ Meteorology,” translated by WALH:I .

Lavauron, J. K., “ Winds and Currents.” .

LooMis, Evias, « Treatise on Metoorology.””

Lvkuy, S8ig Cuaries, * Elements of Geology.” .

Lyxur, Bie CRARLES, * Principles of Geology,” 2 vols cach

Maury, M. F., “ Physical Geography of the Sea and ite Meteorolngy "

Ml‘rmmn,m.u AL OrricE.~Publicatious, consisting of Parliamentary Roporta,
Quarterly Weather Report, Charts, and Papers. Prices varying, but
low.

METEOROLOGICAL S0c1¥ETY, PROCEEDINGS, per vol.

Mormnis, A. J. T, “ Treatise on Meteorology.” .

MuLLkr, l‘uonmm “ Physics and Meteorology,” in Gomum

MuLLER, 'koressox, * Physics and Meteorology,” English edition.

ObLiNG, DR., “Chemistry,” by SiMmons.

Prrerman's, Hydrographical Map of the Bntnh Isles, folded in case.

PinmiNaron, H., *“ Horn Book of Law of Storms.” . .

Riip, CoLonkL, “ law of Storms.” . . .

Rein, Cou (Nltl., “ Vuriable Winds.” . .

Rowrrr, (. A, “ On the Cause of Rain.”

Scotnisn Ml.'rmnm 0G1CAL BOCIETY, Qmm_-rly Jonrnn.l, per yur

Biumoxnns, G. H, “ Meteorvlogical Tables.” . . .

8uyrn, C. P, “Tem-nm- oran Astn r's Experi mtb tographs.

SoMERVILLE, Mra ,“ Connoction of the !’hyncxl &uonoca, portm.:t., po-t 8vo.

StrinMETZ, A., * Sunshine and Showers.” . .

Srracnan, R., " Weather-casts and Storm Prennon "o

Brewakr, Bu.mun. “ Flementary Treatise on Heat.”

Braons, G. J., * British Rainfall,” 1865, and subsequent years, per yel.r

8
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51. »w n “Moathly Moteorological Magazine,” per year. . .

82, " »  “ Rain, how, when, where, and why it is measured.” . .

B3, w » ‘ Meteorological Register with Instructions,” paper cover, per year

54 n ow ”» ”» » half bound, for five years

58. " ”» “ Bar ter and Th t mml- . per year

58, »w  “Rainfall Registor,” single sheet folio . w

&7. 'l‘aox A., ** Nature and course of Storms.” .

58, ‘l‘nmu..Jonu. “ Glaciers of the Alps, with three yenn Oh-a-nhom ud
Experiments on the General Phenomena.’” . 1

89. TrNpaL,* On Heat, considered as a Mode of Motion.” . . . 1

0. Weesrza, W.H. B, “n.cmwm . . .

Nore.—As many of the above works are out of print and several are very scarce, L. Caszrra
camnot hind himself to supply at the prices to which an asterisk (*) is afixed, but he will use

his best efforts to acopmmodate
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Fis. 1t Fiu. 143

BAROMETERS.

Besides the standard instruments as most of those deseribed in the preceding pages,
the following are those most employed by the farmer, mariner, etc., as well as for
weather glasses for omamental and general use, a few forms and arrangements only
are given, but they may be had of any design to correspond with the architecture
of halls, libraries, and public buildings, perfect efficiency in the cheapest as well as the
most costly being the first consideration, few things kecping nature’s laws better before
us than such efficient means of seeing and estimating the varying condition of the
pressure and heat of the atinosphere.

MARINE BAROMETERS AND SYMPlESOMETERS.
The great change effected in the use of these instruments since the time of the
Brussels Conference, as well as the introduction of the aneroid and Bourdon's barometers
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must greatly curtail the length of this list. Besides, however, the rigid form suggested at
the above conference and adopted by our Government, as shown in fg. 13, p. 5, a few other
ornamental kinds as ig. 136, p. 59, continue in use, being still liked for their handsome
appearances. As weather instruments also, when of proper make, they are undoubtedly
excellent, though their general construction does not admit of their indications being
comparable with the same decree of precision as in the pattern adopted by our
Admiralty authorities. .

136. Marine Baremeter, bhow front, neatly carved (fg. 136, p. 39), with thermometer

in front, ivory plau-n double rack, verniers reading to 100th of an inch,

revolving in centre ring and brass gxmbalu, complete, rosewood, mahogany, or
onk . . . . . . . £315 0

187. Marine Barometer, bow front, as 136, single rack and gimbals, complete 3 6 0

138. MARINE BaroMETER, in solid rosewood frame, round top, thermometer in front,
double rack, ivory scales, vernier reading to 100th of an inch, protected with

stout plate-glass, ete. . . . . . . £310 0
139. Marine Barometer, complete, with single rack-work . . 830
140. MARINE BaAROMETER, of plain simple construction, perfectly reliable, in solid
mahogany, with ivory plates and gimbals, complete . . £2 2 0

142. Marine Station Sympiesemeter, in bold oak frame, the scale elongated to about
three times the usual length, adapting it as a valuable guide where more
expanded graduntion and greater sensitiveness are required . £410 0

143. MARINE BAROMETKR AND SYMPIESOMETER combined, by which the indications of
each are at all timer comparable, the tubes of both being contracted to prevent
oscillation ; rack-work to sympiesometer, and double rack-work to barometet ;
very handrome, in rosewood, walnut, ete., with gtmbals, complete (fig. 143,
p.39) . . . . . £10 0

144. Symplesometer (CasrLLa’s MUCH lurnovnn) especml]y nrranged for use at sea,
the tube contracted to prevent oscillation in stormy weather, in solid rosewood
case with stout plate-glass front, the scale reading to the 50th of an inch
(fg. 144, p. 39) . . . . £3 3 0

For Mountain Sympiesometer, see No 123.

145. The Fisherman's or Storm Baremeter, as expressly approved by Admiral

Fitzroy, Board of Trade, etc., for Lifeboat Stations ., £5 5 O

This instrument consists of a strong tube with large bore, and very correct and bold

thermometer mounted in a solid oak frame, firmly screwed together. The scales are of

poreelain, boldly engraved, and impervious to any injury from the weather ; the vernier reading

is to 1°100ths of an inch. It is strongly ree ded asa d and llent instrument,
sdmirably adapted for the sea coast and public institutions.

148. Minxr's BaromeTRR.—The numerous accidents occurring in coal mines in
particular, and the close connection of these with diminished atmospheric
pressure, as shown by a low state of the barometer, has induced L. Caszrra
to arrange an economic and highly portable form of instrument for this
purpose ; it is plain, hardy, sensitive, and adapted alike for all climates.
No manager of mines should be without it . . . £110 0

47. Niner’s Baremeter, more elaborately finished . . 220
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Fia. 156. Fiu. 153. Fia. 153. Fia. 154, Fia. 149,

148. THR ANEROID BAROMETER, of plainest form ; when well made is also perfectly
adapted for this purpose (see also page 34) . . £110 0to£210 0

149. Plantation Baremeter (fig. 149) (see alsoNos. 180and 182) 1 10 Oto 2 0 0O

PORTABLE OR PEDIMENT BAROMETER.

In these instruments the action of the mercury is direct and free from mechanical
influence ; and, when the relative proportions of the cistern and tube are properly
arranged on the barometer scale, the nearest approach to a standard barometer is
attained.

150. Portable Baremeter, extra size, very bold, handsomely carved, in' rosewood,
. mahogany or oak, plate-glass in front, with extra large tube 0-45 inch internal
diameter, double rack-work, ivory plates, and attached thermometer, suited for
large halls or public buildings . £7 7 0£8 8 Oand £1010 0
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152. PorTaBLE ROSEW0OD BAROMETER, bmd.wmely fitted up, inlaid with peax], plate-

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

153. Pertable Barometer, extra size, tube 04 inch internal diameter, and cistern 2-756
inch ditto, ivory plates, with verniers reading to 100th of an inch, carved top
and sides ; thermometer in front covered with plate-glass, floating gauge, for
plain standard adjustinent when required (fg. 153, p. 41) . £810 0

164. Portable Baremeter, with large tube and cistern, the graduation of the scale
compensating for variation in the level of the mercury in the cistern ; hand-
somely engraved ivory plates, with German silver mountings, and double
vernier, cach reading to the 100th of an inch; combining every excellence of
which this description of barometer will admit (fg. 154, p. 41) £410 O

155. PorranLE Baromeres, plain pattern, thermometer in front, ivory plates, rack-
work, and vernier reading to the 100th of an inch, portable screw and plate
glass, in rosewood or mahogany (fig. 165, p. 41) . . £210 0

156. Pertable Baremeter, with open face and ivory plates, vernier reading to 100th of
an inch ; thermometer at side, and portable screw ; in rosewood, oak, maho-
gany, ete., being a good and hardy instrument, adapted alike for home use or
transmission to all parts of the world (fg. 156, p. 41) . £1 6 0

157. Agricaltural or Cotiage Barometer, cxpressly designod by L. CASELLA as a cheap,
portable, and popular weather glass, accompanied with plain description and
instructions (fg. 188, p. 47) . . . £012 6

For barometers of this construction, see also Nos 188, 189, and 190.

158. Leng Range Baremeter (DescarTes).—This interesting arrangement consists of
a syphon tube filled with mercury, and having the column of ordinary length,
the upper part of the tube and short limb being say half an inch in diameteg ;
to the latter a length of tube is united, extending to the top, the interior
diameter being. say onc-cighth of an inch. This tube and lower limb of the
instrument being partly filled with o fluid of very light specific gravity, the
rise and full of the mercury is shown by it, but extended in length in propor-
tion to the difference in capacity of the two tubes. In this way the ordinary
barvmetric inch may be extended to from seven to ten inches, which being
moderately subdivided, the barometric action or changes during a storm are
often visible. This instrument, however, is not very portable, and should only
bo carried by hand from place to place . . £ 10 0

CIRCULAR OR DIAL BAROMETERS.

This popular and interesting arrangement of household instrument was first designed
by that able philosopher Doctor Hook, who took great pains to make it perfect, so much
80, that had his plans been carried out with fair progressive improvement, and the
instrument been of a slightly more portable character, any other arrangement of
weather indicator for general use might almost be considered superfluous; the clear
and expanded graduations on the dial, as well as its well-known 'response to the simple
tap 20 frequently given “ to see which way the mercury is going,” is familiar to all.

Not only did the Doctor attach a thermometer to it, but a hygrometer also, and
oven a level for the purpose of carrying out his arrangement with greater delicacy ;
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Fia, 162,

Pia. 167.

-

the ultimate rude combination, bowever, of these, from commercial competition has
brought an unmerited distrust on the design, and hence its rocent unpopularity.
As regards the hygrometer, however, the simplicity and efficiency of the wet and
dry bulb has subsequently caused it to supplant almost every other form. The
following brief list, therefore, combines only instruments in which the desire of the
Doctor is fully carried out, excepting that the above-named hygrometer (wet and
dry bulb) is advised and its use recommended as a scparate instrument.

159. Circular or Dial Baremeter, in rosewood, walnut, oak, and mahogany, either
plain or elegantly carved to any style of furniture or architecture, for balls,
libraries. ete. (fig. 159) . . . £5 6 Oto £21 0 O

160. Ten-inch Dial Baremeter, handsomely inlaid with buhl work, plate-glass over
f dial, and attached thermomster (fg. 160, p. 44) . . £ 65 0

102 Tx-rxcH D1ar Bamowxrer, Egyptian pattern as (fg. 162), very chaste, in

15 Mood.'ﬂnntoﬁ.otc»mﬂlphb-ghnmdxdndboldtbermmmro
‘ £4 4
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Fia. 160.

163. Twelve-luch Dial Baremeter, best rosewood, elegantly inlaid with variegated
buhl work, with best eight-day pendulum timepiece and attached thermometer,

particularly suited for mansions and club houses £21 0 0
164. TEN-INCH DiaL BABOMETER, richly carved in rosewood, oak, or mahogany, with
bevelled plate-glass in front, very handsome (fig. 164) . £710 0
165. Right-inch Dial Baremeter, same pattern as No. 160 (fig. 160) 410 0
166. EigET-INCH DiaL BAROMETER, same pattern as No. 162, or (fig. ‘lgi) s o

167. Ten-inch BDial Baremeter (Casxira’s), richly carved in walnut, cak, or rose-
wood (fig. 167, p. 43), with bevelled plate-glass, and best double ring
and thermometer, very chaste and handsome . . £510 0
169, TN-INCE Dui BaROMETER, very neat, in rosewood or mahogany, with
hygrometer, thermometer, and level, equal as & sensitive and accurste
instrument with any of the above . . . . £10 0

170. Bight-inch Dial Baremetier, same patiern as No. 160 . . 210 0
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Fia. 178,

GASELLA LONDON
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Fia. 175.

.NeORO0Y
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GARDEN MAXIMUM THERMOMETER

Fie. 176.
172. Ten-inch Bial Baremeter, a vory nest, good. and pmtm.l instrument, in
rosewood or mahogany . . £2 2 0
173. E1gAT-INCH DIAL BABOMETER, same pnttern as No. 172 . 160

When the better sorts of dial barometers are required for transmission abroad, they are
supplied with steel stop cocks to render them portable, so that on reaching their destination
they merely require to be suspended and the stop cocks turned to put them in action, the extra
charge being 7s. 6d. to 12s.

HORTICULTURAL AND GARDENING BAROMETERS,
THERMOMETERS, ETC.,

Embracing several simple weather instruments and appliances ; the prices of some
are purposely very low with the view of extending their use even to the ocottage;
the name being affixed to all, however, the fullest confidence may be placed in
their precision. The barometers especially are equally available for use along the
coast,
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174. Garden Thermemeter, good plain, 8-inch, on boxwood scale (fig. 174, p. g) .

" orperdox.,17s.; half dos., 9. ; perfectly sdapted for the greenhouse, stable, dairy, eto. ~
176. GaxpEN RxoisTERING MiNIMUM THERMOMETER, to show present femperature,
mdregldcrthcethoofoolddunnggb-moe, forpnh,gmenhonses, and out-
door use (fig 175, p. 45) . . . £0 3 6
176. Garden Registering Naxinium l\em-eter, show present temperature and
register the extreme of heat dunng absence, for greenhonses, etc., as above
(fig. 176, p. 45) . £0 € 6
177. TeE GaRDENER'S WINDOW 'l‘xnuoumx, in revolvmg frn.me, to turn to any
angle (fig. 177, p. 47) . . £0 4 6
178. Tar GARDENER'S GROUND Tuxuuoxmn. with braas end for temperatare of the
ground when sowing seads (fg. 178, p. 45) . . . £0 4 6
179. Het-bed Thermometer (fg. 179, p. 45), especially adapted for pine and ‘melon
pits, a8 well as ground temperature to 18 inches below the surface, with pointed
copper tube for protection and plunging into the earth ; a small thermometer
is also affixed to the door, by which a comparison of internal and external
heat i obtained . . £018 6to£1 6 0
180. Greenhouse or Garden 'l'her-o-elers, (-namel tubes, boxwood scales and
jnpanned cares for protection, range from 0° to 120°, 8 inch., 2s.; 10 inch.,
£0 3 0
®,* The ubove greenhouse thermometers may be had with porcelain scales, from 1s. to

1w Gd. ench oxtra.
182, Daey TuprmoMmieTer (insulated) in [.,]ass tube (ﬁg 182, p 47) especially
adupted for testing milk . £ 1 8
183. Milk Test or Lactometer, for detecting adulteration and showmg the relative
value of milk from different cows . . £0 4 6
184. Cream TrsT for showing the difference in quaut:tv of cream between one cow and
unother, with examples . . £0 3 6

185. The Cardener's Wet and Dry Bulb lygro-eler, for showing the exact
state of moisture in the greenhouse or open air, with unproved porcelain scales
(fig. 185, p. 47) . . . £017 6
186. Tur GARDENER'S RAIN GATGE, nadoscnbod in Snnon 8 work on “Rainfall,” and

from which many of the results quoted in his monthly returns are obtained
£012 6and £015 6

187. School or Gardem Nicrescope to be used, either simple or compound, with
rack-work six powers, with mirror, condenser, infusioria box, forceps, object and
glasses, arranged by L. CASELLA to meet the constant wants of the florist and

gardener in examining seeds, animalculke, ete. . . £1 5 0
188. *Tux (}nnsxns ok COTTAGE Bnoxrrn (fg. 188, p. 47) 0 12 6
“_' “The hll\ll'lltle! is ua.l ;:m: in our possession at ten ;;es.lhepnce. The... , self-regi
and accurately graduated, has proved upon trial to be equally efficient.™ —GARDENER'S (.n-omcu, Sq».

h, 18
b E Tanmﬁmnenn should be in the hands of every ﬁnncf" “ My next month's obsecrvations will be
made with them.”—Marx Lans Exrrzss, Sept. 14th, and Oct. stl

* Would adorn alike the gardener’s cotiage or the hall o‘ lbe ‘mansion. We.{‘: much obliged h Mr.

Casziua for thus popularizing these useful i mnrums. His name is a g of any
"Cmu‘sﬂw'm 27' gea t und m-odu.very-uebm
h-w&: er our dd?c
d with 1%L,

gu&‘ They have regi
ov. 7, 1857,
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Fra. 188 Fua 17/ Fio. 182, Fre. 183,
180. Plantation er Farm Barometer . . . . . £110 0
190. PLANTATION OB FaARM BArROMETER, more ornamental (fg. 182) 2 0 0

This inatrument has been carefully prepared under the suggestions of Dr. Mann, Vieo.Presi-
doent of the Meteorological Society, to meet the special need of a trustworthy indieator of the
weather for furmers and planters. 1t is scrupulously correct, and has the further advantage of
being made portuble or otherwise by the most inexperienced without possibility of injury.

THERMOMETERS. .

The extended application of the use of thermometers to the various branches o
the arts and manufiactures, as well as the precision and dclicacy required in their
construction, renders a complete description here of all the varieties impossible. In
all branches of chemistry thermometers have long been indispensable, and but few
processes of manufacture are now conducted without their use. For most of these
purposes the following list will be found to contain the most suitable arrangement
and fresh lists are published by L. CasgLra from time to time of every new kinc
brought into use. Besides the actual make of many of these thermometers, the mode
of dividing is of the greatest importance ; this is done on all .CasELLA’S thermometers
of precision by means of a very beautiful arrangement of dividing engine, devised by
the great Ramsden, and now applied with the utmost facility to this purpose, certaisi
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points being marked upon each tube, the stems are coated with black, or immersed
in & preparation of hot wax, the tube is then laid upon the engine, the distances of
the respective marks calculated and arranged. On setting the engine the divisions
are then made on the wax with the dividing needle with mathematical precision,
by tarming & wheel and shifting and re-arranging the tube from time to time.
The tube being then immersed in & preparation of fluoric acid for a few seconds,
the divisions are thus etched in, the tube is then washed in water and the wax removed,
after which the marks are filled in with a preparation of black. Another greatim-
provement consists in the use of porcelain slips or scales. The divisions on these are
first made on a coating of wax or black, as in the case of the tubes, then cleaned off,
and painted together with the figures, and permanently burnt in, whilst an improved
preparation of porcelain has been arranged by L. CasgLia, by which they are rendered
impervious to all the influences of dyes or coloring-matters, or changes arising from
frost or moisture when exposed to the weather.

DRAWING-ROOM AND HOUSE THERMOMETERS.

Drawing-reem Thermemeters, ivory, on ebony or boxwood, double scales, i.c.,
gruduated according to Fahrenheit and Reaumur, or Centigrade, with enamel
tubes and German silver mountings ; very neat and easily read.

192, 6 inch, ' . £ 6 6 194. 8 inch. . . £ 9 O

198, 7 inch. . . 07 6 195. 10 inch, . B 012 6

®9® Whoere no particular kind of graduation is ordered, Fahrenheit in the plainer kind, and

Fahronheit and Contigrado in the better kinds of thermometers is usually sent.

196, Brawing-reem l‘lem-eters, ivory scales upon papier mdché, in various
colors, black, ' ., or green, of various shades, very neat, double graduations,
viz., Fahre clt and Reaumur, De Lisle or (.Amtxgrade (fg. 196, p. 8§9),
peven i~ 1., 9. 6d. ; eight inch. . . £010 6

197, DrawiNu-RoOM THERMOMETERS, polished boxwood, elhphc form, bevelled edges,
very neat, with German silver or fancy mountings, graduations as above,
eight inch, 4a., ten inch, 6s, 6d., twelve inch (fg. 197, p. 50) £0 9 6

An exoellent and cheap thermometer, very suitable for libraries, churches, etc.
08, Drawing-Room Thermemeter divided into half-degmes. very sensitive, with
mountings, etc., as above, twelve inch . . £014 O

199, Deawing-RoOM THERMOMETER, eleven inch, on opal, mounted on ebony, with
plain clear black figures and divisions, bold and very bandsome £0 16 0

900, DrawING-R0OM THERMOMETER, on opal and mahogany, as above 016 0

201, Bexwoed Thermemeter polished, for ordi ,ue,‘ ble scale and enamel
tube, 8 inch. . . . £ 3 0

902. Boxwoop THEERMOMETER, eight mch plnn, good. and reliable, well adapted for
bed-booms, pantries, wine cellars, etc. . . 18s. per dozen

Or, if lees than 8, 1s. 8d. mh.

203, Bix’s Self-Registering Thermometers for wine cellars, greenhouses, etc., to show
present temperature and register the past extremes of heat and cold du ring any
period of abeence, in japan case with magnet, 8in.,12s. 6d.; 10in. £0 15 6

204. 81x's TRERMOMETERS, a8 above, 12 in., 18s. 6d. ; 14 in. . 110
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Fia. 209,

Fia. 205, Fia. 210,

204® 81x’8 THERMOMETER, nn No. 204, on improved poreelnin seale for out-door use,
* 10 inch, £1 & O0; 12Zinch.or 14 inch. . . . £110 0
205. Pedestal Thermometer with ivory weule, on neut chony buse (fig. 205), with
glass shade and German silver mountingx, suitable for mantle-pivees, libraries,

or bed-rooms, six inch, 7x. 6d. to s, 6d.; seven inch. . £0 10 ¢
A most convenient form of thermometer, being movable at pleasure to any part of the hous,

206. PepesTaL THERMOMETER, ivory on pupicr mdihd, on chony base with glass

shade, graduations, ete., as No. 205, very beantiful . . Lo 15 6
207. Pepestal THERMOMETER, ivory, handsomely carved, with magnetic sun-dial,
arranged to order for any part of the globe (fig, 207) . £1 10 0

208. PEDESTAL THERMOMETERS in various clegant dexigns, handsomely carved in
ivory, with ebony base and glass shade (fg. 208),p. 50 £1 1 00 £3 3 0

WINDOW THERMOMETERS.

209. Windew Thermemeter, ivory scale, enclosed in glans eylinder, mounted to
revolve to any angle of sight, in mshogany frume, with copper roof for
protection from rain (fg. 209), 8 inch, 15s. 6d.; 10 inch. £ 1 0

210. Wixpow THERMOMETEE (Rix's self-registering), showing past heat und eold
during absence, as well as present temperature, very clear and distinet, on opal
or improved porcelain, with indelible black figures and divisions, on mehogsny
bracket to revolve to nny required angle ( fg. 210), 10 inch., £l 16s.; 12 inch.
or 14 inch. . £‘1 0o 0

As an mnam:: Wmm&uunwtlnmwﬁh‘mb
dosired. Soodam principle p.17. -
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Fia. 196, Fig. 208, Fia. 197.

212. WiNnow THERMOMETRR (non-registering). on opal glass or improved porceldin
seales, revolving in brackets on mahogany frame, ete.. as No. 210, 10 inch.

£112 o

213. Cottage Window Thermemeter, with boxwood weale, revolving in mahogany
trame, economically arranged for generul use. 4. 6d. : or with double gradus-

tons (pg. 177), p. 47 . . £ 5 0

TRAVELLING OR POCKET THERMOMETERS.
Plain, self-registering, or in neat morooco cases, with ivory scales, range 0° to 130° more or
less, ae required for climate, graduated according to Fahrenheit, Beaumur, Centigrads, etc.,
or to any language.
ON IVORY SCALES.

214. 3 inch. . £ 6 0 217. 6 inch. . £0 9 6
215. 4 inch. . 070 218. 7 inch. . 010 ¢
916. 5 inch. . 0 8 6 | 219. 8inch. . 013 6

The eight-inch on metal scale, Gs. 6d. to 8. 6d.
220. Semitive Pocket Thermometer, on delicate ivory or metal scales, 3}-i
cvlindrical ivory or German silver cases, about 3-inch diameter (fg. 220)
8s. 6d. to £0 10 6
922 The same, in revolving German silver or light brass cases, §-inch diameter,
(fg. 222) . . £ 9 o0

4* In theml Muhnnwmﬂn or general
Wﬂwym ,vhmmwmbehhntolnd&nmmm .
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223. Alpine Naximum and Ninimam Thermometer, diviled on the stems, on
polished boxwood, in pocket case, very portable and convenient (£g. 47). p. 16
£ 8 0

224. PortanBrE MaxiMUM AND MiNiMUX THERMOMETER, on metal scales, laryer size,
divided on the stems, as arranged by L. Caskrrna for Dr. Livingstone, and

Captains Burton, 8peke and Grant, in mahogany case . £L 2 0
235. Haximam Thermometer, ns designod by L. Casgrra for the Alpine Club, divided
and figured on the stem . . £010 6
236. MiNn1MUM THERMOMETER, ditto, ditto . . . . 0 R 6
227. Prain TareMoMETER, ditto, ditto . . 07 6

The three in small malogany case, Ll IO-

228. Sorar Rapiation Maximom TRREMoMETER, black bulb, figured and divided
on the stem . . . . . L0 11 6

229. Arring HyaroMETER, wet and dry bulb, in morocco case, 6 inches long by
2 wide, and 1 inch deep . . . . . £ 2 0

230. Rain Gavar, as arranged for Dr. Livingstone, 3 inchen in diameoter 017 6

Other instrumenta for travellern. Bee Aneroid, No. 112, ote.; Pocket Hypsomoter, No, 803
Pedometer, No. 124; Altazimuth, No. 521 ; Chronogruph, No. 126, Noa. &8, 593, and pages 66,
67, 68, 69, 70, etc., ctc.

CHEMICAL AND MANUFACTURING THERMOMETERS,

* The scales of these thermometers are either etehed upon the glass stemn, or they are
written on paper or milk glass, enclosad in glas tubes, withont fittings of metal or
wood, 8o that they can be safely immersed in hot, eaustic, or acid liquors (fig. 242), p. 62.

The lowest point on the scales of these thermometers is generally abont 407 or 30°
Fahrenheit. The Aighest point to which each ranges, as cited below, is approximate.
It may range a few degrees above or under the quotation.

Thermometers with long scales (or wide spaces between the degroes) cost 1s. to
1s. 6d. extra.

Cardboard boxes for the thermometen are included in the fullowing prices :—

Wrra Fauzesnzir's ScaLe. ‘ 212 ' oo | wtrcoooo"
i
233 P.pese.u,murnbe;wcm 2. 3d. | 3s O l ds. 4. |
233 | Paper Soale, onter tube, bioch. . | 2. . | 20 6d | 4o 6.
234 -glase Bcale, outer tube, § to §-iu] 3e. 61  da O | be. Gd.
235 | Milk-glass Scale, outer tube, §-inch. 4a. Od. 5s. Od. Gs. Od.
236 | Scale on Tube with white back, 3-inch.| 4s. 6d. ‘ bs. 6d. Bz, 6d.

The thermometers Kos. 233, 235, and 296, have nar
med thvough corks for insertion into vetorts, ete.
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Wit CENTIGRADE SCALF.

od. 3s. 6d.
237 Milk-gluss Scale . . t 3s. 6d. 4s. Od. 5s. Od.
238 Beale engraved on the tube . .1 4e. 0. 5s. Od. 6s. Od.
239 Scale on tube with white back . | 4s. 6d. 6s. 6d. 6s. 6d. °

|

|

‘ - E— . - -

’ 236* Paper Seale . . . .| 2s. 6d. l 3s.
|

, |

The thermometers Nos. 236* to 239 are all contained in tubes of ¥ or ¥-inch. diameter ; and
tho bulbs are narrow and cylindrical, to permit the passage of the th ter through corks °
for insertion into retorts, cte.

240. Thermometers as above, with two scales, Fahrenheit and Centigrade, 1s. 6d. each
more than if one scale only.

242, Chemical Thermeometers of greater precision, all glass (fig. 242), etched on the
stem for more delicate experiments scales Fahrenheit or Centigrade 8 inch. in
paper case to 212 Fahrenheit, 100 Centigrade . . . £ 7 6

243. CaeMicaL TOERRMOMETER, 9-inch. to 320 cent. . . . 09 0
244, CueMicaL THERMOMETER, 12 to 15-inch. to 650 Fahrenheit=330 cent. 0 11 6

245. CaxMicalL THERMOMETER, 25 inches long, filled with pure alcohol, tube very
carefully calibrated, divided and figured on stem from 100° below zero to 80°

above (or as required) in brass case . . . . £11 o0
246, Chomical Registering Thermemeter, improved on Professor Phillip’s principle

for registering high temperatures in any position £018 60 £110 0
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Fiu. 276. Fia. 278,

Fia. 266. Fio. 2564,

MANUFACTURING AND VATTING THERMOMETERS.

247. Hanufacturing Thermometer, for determining the temperature of oil, tallow,
stearine, etc., the scale in copper case about 14 inches long, ranging from
212° to 66(°, and furnished with a long projecting copper tube for the pre-
servation of the lower part of the stem, about 4 feet below the scale

£210 0

248. Ditto, as above, if five feet below the acale . . . . 216 0O

o% E lengths at prices i ing in .

o | adet s

240. Vatiing Thermometer, for brewers and sugar refiners, with hard wood frame and
metallic scale, range 30° to 212 (or as required,) projecting 3 feet below scale
£ 8 0
. . 112 O

250. VarTing THERMOMETER, as sbove, 4 feet below the scale
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gy, pe2 o . .. . #8160
m#monmmmm«mmmmuq»
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marked on the scale . 6

2585. ‘velm, the same as No. mwugnhroxmmehut,onm
Phillip's principle . . 2017 6

256. Mr(.llld?l),formmnnngtboexpmonofmohh,bmngthebutm
we have for ascertaining high temperatures . . £4 40

257. PYoMETER (GAUNTLETT'S), 88 much used in the metal foundries of the north
£410 0

258. PYROMETER, improved for general chemical manufacturing purposes, graduated to
1200° Fah., and warranted very efficient, and true up to 900° to 1000°

BREWING THERMOMETERS (Fy.252),p.58,

With plain and enamel tubes on metal or porcelain scales. In these instrumentd
the utmost care has been taken to provent error, so that all enumerated below may be
used with perfoct confidence either for baths or brewing purposes.

259. Brewing Thermometers, plain tubes and metal scales, in japanned cases, range
20° to 212°; 8 inch., 3s. 6d. ; 10 inch., 4e. 6d. ; 14 inch., 5s.

200. Brewing Thermometers, enamel tubes, metal scales and japanned cases, 8 inch.,
4s. 6d. ; 10 inch., 5s. 6d. ; 14 inch., 7s. 6d.

262. BeewiNe THRRMOMETERS, enamel tubes, metal scales and copper cases, 8 inch.,
5s. 6d.; 10 inch., 6s. 6d.; 14 inch., 11s. 6d.
#,® Any of tho abovo may be had with porcelain instead of metal scales, at an average of
3d. to 1s. 6d. extra.
"33. BeewiNo THERMOMETERS, of extra strength, with best enamelled tube, showing

90° to 312°, in strong rivetted copper case, as used in luge brewing establish-
ments, 10 inch,, 11s. 6d.; 14 inch. . . £ 16 0

64. Blind Scale Thermometer, with ivory pocket nedafortudingoﬁ‘,ndlhdmg
index to fix at any required temperature, enamelled tube in stout rivetted
copper case as above, 10 inch., 16e.; 14 inch. (fg. 264) p. 53 £ 18 6

5. BauwING THERMOMETER, open range, i.c., 40° to 110° in copper case in single
degrees, 8 inch., 8e. 6d. ; 10 inch., 7s. 6d.; 14 inch. . . 212 6



OF METEOROLOGICAL INSTRUMENTS 58

266. Giyle Tan Thermemeters, with enamelled tubes in single degreen, showing 40° to
120° average, 12-inch. scales on mahogany with protected stem, 3 feet long

(fg. 266), p. 83 . . . . . . £110 0

267. 2 feet 6 inch. . £112 0 278, 4 feet 6 inch. 2 380
268. 8 feet . . 116 0 273, 5feet . . $ 70
269. 8 feet 6 inch. . 117 6  274. 5 feot 6 inch. . 2100
270. 4 feet . . 2 0 0 275.6feet . . 215 o
276. Masu Tux THERRMOMETEERS, enamelled tubes, ungledmulho'm‘ 100° to 218°
. same size as above (fg. 276), p. 63 . . 8s. each extru

277. Steam or Het Water Thermemeter, small size, to 20°, brass tube, plain and
bold, 7-inch. acale, with nut screw, for showing the temperature of water
pipes above 2 inches diameter in heating apparatus; carefully packed and
water-hght, with screw plug for closing the tube when the thermometer is

not in use . . £1 8 0
278. StEAM OR HoT WaTER Tnsnxoxrrn. of larger size, mth porcelain scale, the
tube projecting 4 inches, (fg. 278), p. 63 . . . £112 o
279. Superheated Steam Thermometer, as made by L. Casgrra for the Govern.
ment . £1 8 0
280. Isox MERCURY (‘t'r- oo m-umnlly used vmh uw ulxwv or for closing the opening
when the thenuometer is not in use . L0 3 ¢
252, Varnish Haker's Thermometer, 3 fuct lung mth 12-uwh bruss weale, in iron
cane . L1115 o

283. Het .hlt 'l'ier-mu-r, of l.mlk glass for testing hot air at iron works
L0 6 0
284. Vimegar Naker's Thermometer, to 1207 Fuhrenheit . . 016

Gua thermometers, sec Gus Guuges.

285 Sugar Beiling Thermemeters, 3 feet, with 12-inch. weales to 2MP, in japun
cases . . . . . £110 v

286. Stgar BorrLine 'l‘nnluxnrns. in copper cames . . 118 0

GAUGING INSTRUMENTS, FOR MALSTERS, DISTILLERS.,
TIMBER MERCHANTS, ETC.

257, Complete set of Cauging Instruments, ax used by the Bourd of Customs, with
book of directions and boxwood calipers for warm climates 1313 6

288. CoMPLETE SET OF GAUGING INSTRUMENTS, also adapted for oil gauging 4 4 0
289. Hull Calipers, for measuring square timber, 12 inchex, 25, increasing  1».
for every 2 inches up to 36 ; and 2x. ditto, up to 48 inches
200. Bow CaLIPERS, for round timber, 10 inches 17s.; increasing 1s. per inch up
to 48 inches
Iron Bar Messures for use with the above :—
202. 3 feet §-square, divided on four sides . . . £ 158 o
293. 3 feet §-aquare, divided on two sides, vnthhandle . . "o1L 0
294. Praxx Rrie Cavrees, 12-inch. . . . . 04 86
295. ScriBixe IroN . . . . . . 03 6
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208. Pecket Seribing Iren

. £0 3 6
297. Norway Rac Stonzs . . . . 010
208. 6 feet Tape, with inches on one side and gr. girt on the other 0 4 6

Timber Contenting Raules 1—

299. 18 inch. . . . . . . . 0 9 6
800. 24 inch. . . . . . . . . 013 6
802. 36 inch. . . . . . . . . 018 6
803. Timber Cubing Rules, 3 feet . 016 0
804. Combined Timber and Plank Rules, 15 inch. 180

805. Timber Measuring Rods, painted, 5, 10, 16 and 20 feet, in foet and quarters

bs. 6d., 8s. 6d., 145, and £1 0 0
. TiMsEr MEAsURING Roms, 5, 10, 16 and 20 feet, in feet and inches 8s., 12s.,

198, and £1 6 O

306

If jointed, ench joint extrn 4s.
307, Spirit Rules, showing the quantity in any spirit cask whose capacity does not
exceed 20 gallons, with line of inches and tenths, and diagonal line, 3 to 6

feet, 4 to 12 fold . 5s. 6 to £1 1 O each
808. SpirIT RULER, sume as above in one picee . . 5s. to 7s. Gd.

”»

309. Screw Spile Rods, boxwood, with line of inches and tenths and diagonal, 30
to 6O inches . . . . . 6s. to 9s. each
Same price with vinegar dips when required.
310. Table Rods for the outs of ‘Cuslss, 4 and 5 feet,
luncewood, imperial or old wine £0 5 6 and
£ 6 6

e o 312, Taure Rovs ror THE ovTs OF Casks, 4 and 6
w ':?ﬁﬂ feet, brass, ditto ditto £2 12 6 and £3 0 0
; t‘m B 313. Dir Tark. in inches and tenths with plumb
T o 26
314, Ullage and Casting Rales, 43 to 24-inch., boxwood
Fia. 819. Gs. 6d. to 12s. each
815. ULLaak AND CasTiNG RULEs, 4} to 12-inch,, ivory 125. 6d. to £1 8 O
816. Valuation and Reducing Rules, ¢ to 24-inch., boxwood 3s. to 8s.
817. VarvaTioN AND ReEpvciNg Ruings, 6 to 12-inch., ivory 10s. to £1 O
818. Steel 01l Reds, 3 to 6 feet, round, in inches, tenths and diagonals
£1 0 0to £1 6
81y. Beer Rule or Dipping Rod, 4 fiet (Ag.319) . . . 05
820. Beer RrLk or DirpiNg Rop, superior, for hot climates . 0 6
822. Brer Rrig o Dirring Rop, 3 to 4 feet, 4 to 8 fold. 5s. 6d. to 11s. 6d. each.

Directions for U-e-—Téni- rulh- wi{l} show thle nlllage i&‘m regnh.rk made c“tk, let it be
ther lying or standing. Example :—Suppose a barrel or on cask is present on ullage
:ind thn):‘:f is ctundi:g“. or S.S.‘: scek ﬁl-; such on the rule, vis,, barrel 36 gallons, 8.8. ;
the cask perpendicularly, and the wet inches on that line will be the number of
therein. ould the cask be lying, or S.L., seek for such, vis., barrel 86 gallons, 8
wet will also indicate the contents, or ullage. Whatever be the full coutents of the oask, a
similar result will be found by looking on that part of the rule where such is denoted,
observing that each size cask has two scales, or lines, vis., for 8.L. and B.8.

find the full contents of a cask when such is not marked thereon, or known, with
M%ndth:mkc;:rk:d ‘?imperid gallons ™ dip the cask as in the engraving, and the
mark at B is the number of gallons it will contain when full.

Pt
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323. Bexweed Serew Stick, for malt gtuging, with line of inches, tenths and

diagonal, 30 to 72 inches . Gs. to 10s. 6d. each
324. Lancewoop Marr Rops, in one plece with lme of inches, and tenths and
diagonal, 24 to 60 inches . 2s. 6d. to 6s. 6d. each

825. Frar Marr Rops, in brass, with lmo of mches and tenths, 24 to 60 inches,
10s. to 20s. each.

326. Flat Malt Reds, steel, 24 to 60-inch. . . . 7s. 6d. to 148. ,,

32P. MaLT Froar, brass, for metal rod . . . . £0 6 0
328. Brass PraTe, with handle . . . . . 0 2 6
329. Brass Plate, to fit small screw stick . . . . 016
330. MaLT REeckIvEes, three sizes . . 28, 6d., 65, and O 6 6

332. Corndremeter, sec Specific Gravity Instrumentu
333. RrLE o GaUGE, for measuring horses, to close up in form of walking stick

£1 0 O

334. CatTLE GaAUGE, with tape measure and plain instructions, showing the exaoct
weight and value of the animal . . . . £0 8 6

335. Mavrt Dirpees, 18 to 24 inches . . . 28, 6d. to 3s. each

336. Malt Tapes, best linen, in box ((‘AsrLLA’S improved corrected), 400 inchos 8s. ;
increasing 1s. per 100 inches to 1000

337. MaLt Ruvies or VERIES, G to 24 inch, boxwood . 6s.6d.to 2014 O
338. Mart RrLes or VERIES, ivory 6 inch 16s., O inch 26s., 12 inch. £1 18 0
339. Bale Calipers, with watinwood blades for measuring ships’ cargoes, 3 feet
. 12s.; increasing 1s. per foot to 9 feet; and 2s. 6d. ditto, from 9 to 14 feet
340. Bare Caviregrs, with mahogany blades, inlaid with boxwood, for measuring
indigo, ctc., 4 feet, 18s.; 5 feet, 208.; 6 feet, 228.; 7 feot £1 4 0
342. Garoxr ror MEasvmriNe Rorg, boxwood with brass caliper . 0 4 0
343. Gauge for Measuring Rope, ivory with German silver ditto 015 0
344. FLoaT Gavces, with satinwood blades, 2 feet, 44. 6d.; increasing 6d. per 6
inches to 8 feet; and 1s. ditto from 8 to 12 feet.
845. CLrB CaLIPER, boxwood, brass bound for measuring tea chests, etc. £1 15 0
Copper Neasures:
348. } gill . . . £0 4 6 3563. 1 gallon £2011 6
347. 1 . . . 056 0 354.2 116 6
348.{])11!1. . . . 0 65 6 356.3 1 2 6
849. 1 . . . 0 6 0 356. 4 ,, . . . 1 90
8601un.rt . . . 07 6 357.6 , . . . 116 0
352. 3 gn.llon . . . 090

58. Graduated Glass Neasures : 1 gill, cylinder shape, graduated in tenths,
4, 6, and 8 gill, graduated in quarters, 6s., 7s. 6d., and £9
Aﬂmmmhcﬁctwdomitywi&ﬂahjuty’nkxcbm

859. Set of Standard Neasures, gun metal, from } gill to 1 gallon, in oak case with
locknndkey,md7phteglmmnpcuho¢km,eompleto £15610 0

Cp
©..
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F1G. 375.

SURVEYING INSTRUMENTS.

THEODOLITES, LEVELS, CIRCUMFERENTERS, ETC.

In submitting the accompanying list of instruments to surveyors, engineers,
architeots, etc., care has been taken to enumerate such only as embrace the latest
improvements.

Where extra strength or rigidity has been required for any particular service, this
has been carefully given, and where lightness or great portability has been wanted,
s in light and handy instruments for travellers, or preliminary surveys, the utmost
oare has been taken to retain safficient rigidity and to adapt all to the present advanced
state of mechanical science.
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300. Theedolite, 3-inch, of the most approved construction, reading to one minute

divided on silver, in mahogany case, with tripod stand, complete £18 0 0
362, 'l'nxonol.m:. 4-inch., ditto, ditto . . . . 1910 O
263" " 4-inch., ditto, with two helescopes . . 24 0 O
864. " §-inch., ditto, with one telescope . . . 2210 O
B85, » 5-inch., ditto, with two telescopes. . . 27 0 0
- 866. ” 6-inch., verniers reading to 20 seconds, divided on silver, in

mahogany case and tripod stand, complete (fg. 366) . £2810 0
‘v67. Thoedelite, 6-inch., ditto, with two telescopes . 3410 O
568. ” 7-inch., with extra large telescope, verniers readmg to 10 seconds,
* divided om silver, with case and stand as above . . £35 0 O
960, THRODOLITR, 7-inch., ditto, with two extra large helewopen . “M 00

"ThosbmeNo-.ammanf ith locking plate and tripod (as fig. 875
- \aze for the i i o o b o Rk

dﬁeu?lwrﬂhlphmmhrﬂmSmh‘,%
7 inch., 75s. extra ; and if divided on the brass airoles mltowdofonnlvor,&moh,
,» 4 inch., 30s., 5 inch., 87s., 6 inch., 45s., 7 inch., 60s. each loss in price.

m The Traveller'’s Transit Theodelite, arranged by L. Caserra as & small light
portable instrument for Alpine and military surveying, and occasional

. astronomical observations. In designing this instrument the object has been
to condense into the least possible bulk the smallest instrument with which
useful results can bo obtained. Its telescope gives it the advantage of optical
power, and it has complete 3-inch. circles, both horizontal and vertical, with
verniers showing to one minute; it can therefore be used not only as a

, theodolite for terrestrial surveying, but also as an a/zazimuth for determining
time, latitude, and azimuth, astronomically. It will be found convenient in
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Fia. 870. Fia. 882°,

use, its diagonal eye-piece admitting of zenith stars being observed with perfect
fucility. It ix supplied with a reflector for illuminating the wires at night,
a dark glass for solar observations, a finely divided level, a compass, and the
means of performing all the adjustments necessary in such instruments. It
picks in 8 mahogany case, 4 inches by 6 inches, and 63 inches long (outside
menasure), the whole weighing only 331bs., a light tripod staff is also added. A
paper descriptive of the instrument was read at the meeting of the British
Asrociation at Exeter, 1869, in section E, by Lt.-Col. A. Strange, F.R.8., Inspec-
tor of Scientific Instruments, India Department (f£g. 370). . £16 16 0
*.® For mining surveys where closer dividing, as well as angles below the base line, are re-

quirm’, the sive of this instrument is increased to 4, B, or 6 inch. circles, divided to 3Q or 20
scconds, with larger telescope and compuss in proportion, the handy portable character of the
instrument still being preserved ; the prices are £19 10s., £24, and 5!80

873. TrAvELLER'® TeaNSIT THEODOLITE, as above, with the telescope in centre, the
supports being raised to allow it to revolve vertically. In this arrangement
though the height is increased, the zero or centre is found more exact in very
close measurements, and an arrangement is added by which the horizontal circle
may be set to zero at each observation without disturbing the adjustment

£18 0 0

373. Transit Theodolite, 4-inch., with locking plate, etc., as 875, the circle divided on
silver, with verniers reading to one minute, in mahogany case and tripod
stand, complete . . . . . . £26 10 0

874. TraNsIT THEODOLITE, b-inch., verniers reading to 30 seconds, divided on silver,
complete, with locking plate, as above. . . . £2910 0

875. TRansi? THEODOLITE, G-inch., with locking plate for stability, transit axis and
ver tical circle (may be used as an altitude and azimuth instrument), in

maho gany case, with tripod stand, complete (fg. 875), p. 68 £3410 0

376. Tramsit Theodelite, as above, with illuminated axis, axis level and lantermm

£88 0 0

877. Traxsrr THEODOLITE, as above, with two telescopes . . 4510 0O

378. Transit Theodelite, 7-inch., with transit axis and vertical circle, axis level and
lan tern, with tripod base, etc., as No. 875 above . . £4810 0

879. Traws1T THRODOLITR, 8-inch., as above . . . 51 0O

A 9el
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Fio. 882.

880. Tramsit Theodolite, 12-inch., for horizontal angles only . £40 0 0

8% The above theodolites from 378 to 380 have improved locking plates or tripod scrow
jlllt!llﬂnt (as fig. 37.)), fur stability, ote., bu'. t,ho 4,5, and 6 inch. may bo had with parallel
ylnteo if preferred, at 30m., 454., and 60s. eac| octivol y; and if divided on tho brass
eircles instead of on nlvcr, the 4, b, 6, uul 7 mch wo:i'd be 80s., 37s., 458., and 00s. cach less in

882? Everest’s Theodellte (fg. 382), 4inch., with verniers reading to ono minute,
divided on silver, with triple adjusting screws, separate triangular locking
plate (fg. 382%), p. 60, mahogany casc and tripod stand, complete £19 10 0
383. EveErest's THEODOLITE, 6-inch., as above, reading to thirty seconds 22 0 O
$84. Everest’s Theedolite, G-inch., vernicrs Mng to twonty seconds, divided on
silver, complete as above . . £26 10 0
$85. EversT’s THRODOLITE, 7-inch., as shove . . . 8 0 0

TRANSITS AND CIRCLES.

Portable Transit Instraments with divided circles, double verniers and miero-
scopes, cross axial level, threc micrometric eye-pieces, diagonal eye-piece,
illuminating lanterns, graduated scales to levels, adjusting screws, etc.,

) complete (fg. 393), p. 62, packed in red deal case :—
WITH CAST IRON STANDS.
M Fourteen inch., 1}-inch. object glass as nbove, much used for testing and timing

. chmnometern . £20 0 0
“$87. Twenty-inch., 13-inch., dxtto, dxtbo . . . . 2210 O
: 388. Twenty-four-inch., 2-inch., ditto, ditto 25 0 O
889. Thirty-inch., 24-inch., dxtto, ditto 8810 0
WITH BRASS STANDS.
390. Twenty-inch., 13-inch. object glass . . . . 2 0 0
392. Twenty-four-inch., 2-inch. object glass . . . . 29 00
- $98. Thirty-inch., 2)-inch. object glase . . . . 4 00
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Fia. 893.
30¢. Transit Instrament of superior construction, furnished with two setling circles
divided to minutes, and especially ndapwd for m(mntmg on stone piers, 42
inch., 8}-inch. object glass . . £67 10 0

395. Refecting and Repeating Clreles, of various construction to order.

806. Altitude and Azimuth Instrumests with circles, divided on silver, reading
icrometer, ete., complete to order.
®,® For ast ical telescopes, see index.

CIRCUMFERENTERS OR MINERS' DIALS, CROSS
SIGHTS, ETC.
0g® Ciroumfercaters are now much employed in wooldy countries and mining districts; the
three last Now. in particular being so comstructed as to replace the ordinary plain theodolite,
and may be used for obtaining either horisontal or verticsl angles, with great facility.
Tho sisos quoted are those of the dials, the sights being much further apart. (Bee £ig. 400), p. 63.
397. Clreamferenter, 4-inch, with folding sights, in mabogany case, and jointed

oak stand, with extra points for using at hall-length . . £ 6 0
398. CincuMPERENTER, b-inch., as above, with divided cover . . 7 70
900. Clremmfereater, 6-inch., with divided mdobmp-.-ghh.uulrnh.
stand, ete., complete as above . . . £0 0 O

400. CINCUMFERRNTRR, 6-inch., mmvd.mthml-q;mm&vﬂdmc{,m
reading to three minutes, cross levels, folding sights, ball and socket joint sad
jointed Jegs, with spare points to use at half' length (£;. 400),p.63 £10 10 ©
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Fic. 400.

401. Circamferenter, 5-inch., improved, with telescope, rack adjustments, centre
quadrant, divided compuse, with vernier reading to three minutes, cross levels
and shifting folding sights, ball and socket joint and stand, with jointed legs
and spare points to use at half length (Ag. 402) . . £15 0 0

402. CIRCUMFERENTER, 6-inch., improved, as above 16 10 O

408. Mixxrs' Barerr Liurs. (See Chemicals).

404. HeapreY's
Diar, much
improved, with
telescope, extra
large compans
(6-inch.), with
brass cover,
spare  sights,
raised arc divi-
ded to 1 nrinute;
with  capstan
head, acrew ad-
justroent, paral.
lel platos, and
Jjointed legs to
use at whole or
halflength (fg.
404) £16 10 O

41* HzaprEY's
I1aL, as above,
with bell and
socket . joint
withoat  tele-
scope £13 10 0

As plain, stout, practical instruments for rough work in mines, ete., these instruments can
hardly be excelled.
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Fia, s,
LEVELS.
405. Y. Level, 12-inch., with parallel plates, divided silver ring to compass, two eye-
picees, acrew drivers and levers, tripod stand, ete., complete in mahogany
cane . . . . £12 0 0
406. Y. Lgvkr, 15-lm'h mmplt-u- ulmvo . . . . 1310 0
407. Y. Levry, 1R-inch., complete as above . . . . 15 0 0
408. Y. Levew, 20-inch., complete ax above . . 18 0 0

409, GravatC's, or Dumpy Level, 10uinch.. with ptm\l\e\ pla(m. divided silver ring
to compans, tripod stand, ete., complete in mahogany case (fg. 409) £13 10. 0

410. Gravarr's Leven, 12-inch, complete as above . . 14 0 0
411, Gravarr's Liven, l4inch, complete as above . . 1410 0
412. Gravatt's Level, 10-inch., largest size, with extra large teloscope, 2-inch. object,

glass, 5-inch. compass, ete., complete as above . . £1515 0
4% Kither of the above four levels, without compass, £1 10s. less.

413. A Srurrk Lever, with pamllel plates and one (-3 o-px«-e. in mahogany case, and

light tripod stand . . £6 0 0
414. Troughton's Level, 14-inch., \nth compass and tnpod md complete 11 10 O
413. Trovanrox's Levew, 20kinch., complete as above . . 1310 0O

416. Drainaox Lever (IMrmoveDp), with superior telescope, cross lines etched on the
glass, ball and socket joint, tripod stand, and station stafl complete. as strongly
recommended by the Royal English, the Royal Irish. and the Highland
Agriculturul Societien, in mahogany case (fig. 416), p. 65 . £ 5§ 0

417. Drainage Level, brass, with plain sights, and ball and socket joint, in plain case

£1 4 Oto £2 8 O

419. Nountaln Baremeters axp Casxria’s INrrovED HYPSOMETRICAL APPARATTS,
being now much used by travellers abroad as handy and reliable for
measuring beights in rough mountain districts, may be also classed amongst
survoying instruments. Sce Nos. 15, 16, 85, and 86, also the Mariotti, or
Boylean pocket standard barometer, No. 88 and Addenda.
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Fia. 426,
Fia. 416.
Brass Pocket Levels, with adjusting screws, in mareon cases (A, 420):
420. 4 inch. . £0 7 6 | 424 l0inch, . . folR o0
422, 6 inch. : 010 6 | 425 12inch. . . 160
423. 8 inch. . . 01 6
426. Spirit Levels (45 426), mounted in mnhogeny framen, with brass plates, 6 inch.,
3u.; Binch., 3s. Kdo; 10inch., $a. 6., 12 inch. . . Lo B 6
427. CLiXxoMETER LEVEL, bruse, G.inch., with level, sights and gradusted an, for
determining inclination of struta, ete., ete., in neat case with socket for staff,
(Fg. A20), p. 66 . £111 0
428. CLINoMETER LEVEL, as above, $-inch., l\'ullnlnlv also fur draining and levelling,
. . £215 0
429. Praix Dratxace Levern, with sights, spring adjustment beneath, brass-pointed
tripod stand in mahogany case. Ordnance pattern . £y b 0
430. Burrell's Refieeting Level, in maroon cane . . . 1 6 0
431. Sarveyer’s Cress, octagonal form (Ag. 431), p. 66 . . 010 6

432. Rrrviyox's ('roas, with movable hend, and divided circle and compass 2 2 0
433. Srrveyor's Cxoss, with ball and socket 210 0
434 Sarveying Square or Pantometre (L), with compass, lnlm-u;w. and rackwork,
divided body with serew adjustment, inverted divided semicircle, and level
triangular base with adjusting screws, in case, with tripod stand  £5 0 0

434° BravEYING BQUakk 0B Paxtosprar, as above, with univenal joint, withoot
stand . . . £8 0 0

435. OrricaL Sqmna, for lhmving right unglu . .l 6d tol 1 0
The last six instruments are useful for setting out perpendiculurs and horisontals, the
optical qw'hmhrhuuv«ypoﬁabh a survey involving right angles ouly may be

eflected very expeditiously by it.

LEVELLING STAFFS,
With Foreign or English Gradustions.
496. Levelling Staff, Sepwith’s, 14 feet, 3-draw, brass mounted, of best make £2
437. SorwiTi’s LevELLING Braryr, as sbove, 16 feet . . 2
3

6 0
15 0
438. Borwirn’'s LavriLiNG Snn.usbon.-ithn&duﬁup.l-j‘ﬁ. o0



e “ L CABELLA’S CATALOGUE %

Fia. 427,
439. Levelling Staff, Gravatt’s, 17 feet, S-draw . . . £218 0
440. Retford’s Levelling Stafl, 13 fect . 330

441. LxveLLing Starr, half-round, for hot climates, wnth unpmvcd mdmg'l by which
they are clearly visible at full one half greater distance than those of ordi
make, expecially arranged for India by Colonel A. Strange, F.RS8., chief of -

the Scientific Department of the Indian Government . £3 3 0
442. LxverLive Starr, 14 feet, 3-draw, halfrround, as especially made for the
Ordnunce and Indisn Government (SorwiTH's) . . £ 3 0

The nbove stafls are figured and divided on sheets thoroughly prepared agninst wet,
and all the influences of climate and the weather ; some, however, prefer them painted on
the wood, in which case they are 10s. cach extra.

They are alao puinted in foreign measure as Metric, Danish, Rhineland or Prussian, at

8s. oach extr.
413. Levelling Staff, 10 feet, folding in two, light and handy. for drainage
levelling . .. . . . . £1 4 0
444, LRVELLING STAFF, an lb(we. 8 feet . . . . 120

PRISMATIC, SURVEYING, AND MINING COMPASSES, ETC.

415. Prismatic Compass, with sights plain, in maroon or sling case, 1}-inch, £1 4 0;
2einch., £1 8 6; :nmc.h £1 13 6; S-inch., £1 18 6; 3}-inch., 23804 '
4inch. . . £2 6 0

416. Prismatic Courass, with mght-. n}mdm md mirror, in maroon or sling case !
(Ag. 446\ p. 67, 1}-inch., £1 10 0; Z-inch., £1 18 6; 2}-inch., £2 8 64
S-inch., £2 8 6; 3}-inch., £2 13 6; 4Linch. . . £216 ¢
Either of the abuve with extra light aluminium ring, 10e. to 14a. additional. {

417. Prismatic Compass Triped Stand, plain, with horizontal motion £1 5 ¢

|

$18. Prismaric Conrass Trirop ﬂuxp. with ball and socket joint for horizontal and' *

g

P -

vertical motiona . . £113 ©
449. Pamsxaric Courass, 2§-inch., vnd; nghtn. ulummm ring, in maroon ena,
Ordnance and War Office pattern . . . £3 10

m.lmr‘ahhutlmab-pu,m&wmudd

sight, for estimating angular distances on land orst sea . £3 10 D“'
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Fio. &47.

Fiu. 470, ~—

Fic. 470°. Fra. 407,

MINERS' COMPASSES,
In square mahogany boxes } to linch  thick outside, with sights and covers, bar
needles, ugate caps and stops
s itw h sjuare o uch suare, swmeh mpuare,
452. Niners’ Companses, £1 1 0 £1 8 0 £ 80
453, MiNgrs' Companngs, with floating eand, same sizes and prices as above.
451, MiNers' Comrassgn, with silverad divided ring, bar needle, cte :

4 wich wuare, ¢ inch, square 8.umh square,
£1 12 6 £2 00 £2 10 0
*435. Mixegs’ CoMpasses, with silvered divided ring, ete., sa above, and two levels:
4 nch square. ¢ inch square, Bunch square,
£2 2 0 £2 10 0 £217 6

456. Nining or Surveying Compass, on wahogany, with cover, 7§-inch. divided metal
dial with necdle und stop, ruised divided metal circle, telescope and two levels
£3 3 0
456°. MiNING 0B St gvEVING (oMPass, with tangent screw adjustment to telescope
and triangular base, with adjusting screws and tripod stand, complete £8 10 0
For tropical climates or glaring light, Nos. 456 and 456° (of forvign mnake), can have
black diuls and white figurcs when prefermed.
For proliminary surveys as well as fur general beurings from time to time, theso plain
hardy instruments are justly beld in high estimation,

MAGNETIC POCKET COMPASSES,
Of superior quality, the indications of which may be fully relied upon irrewpective of
price. The most sensitive and durable being those with bar needles, with sgate stones
or jewels in the centres.

- ”
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Pocket Compasses, of a perfectly reliuble character and superior manufacture, either
plain or ornamental, with blue steel needles :
Malxopny cases® with Round leather

lidand staps L fig. 457, p. 67.  casest Bras« casest Roundelecmlu Round ivory
2 10 4-in. square. son.circle. 134 to 25y-in. circle. cases.t
:gg. No.} 3s. (. ‘ 2s. Od. 3‘ 0d. i i- g& 4n 6d.
. 4 3 4 . 3 6 '

a9, . 3 3¢ o orwith 4 g | g g , 70
40. , 4 4 0 " floating cand | 5 0 i 6 6 f
462. , b6 ‘ 4 6 l 2. 6d. | .
63 , 6 | 66 ‘

No. 1 to 6 in mahogany, if with floating card, 6d. each extra.
® In mshogany cason, if with rounded adges and French polished, 6d. extra.
% Btops to uny of those thus marked (), 1s. cach extra.
Pocker Comrasses, with floating cards, or with bar needles and best agate caps
and stops :
Mal’mgan{ casen, French

polished, with rounded  Leather cases. Brass cascs. Electrum cases.
CUTnRers

R F—A-'ﬂ{ﬁ A ~N A

Hoating Lar Lluc Flaatng Bar Floating Bar

card. needie. needle. card. necdle. card. needle.
464, No.1 - 6e 6d. ' 6s 6d. 0 Bs 3d. ' B 6d.: 6Gs.6d. Ts. 6d.| 7s. 6d.
a®0s. ., 2 70 7T 6 .3 4 6 0 7 6 ! B0 R 6
we .81 76 76 38 6 6 8 6 9 0 10 6
“wr. .4, KRG 86 0 46 80 100 11 0 120
a8 . b 96 9 6
439, 6 1 6 12 o ¢ ] !

Pocket Compasses, in the furm of a watch (fig. 470 and 470), p. 67, with best bar .

needles, stops, and enamel plates :

Gilt or electrum.  Silver. Galt or electrum.  Silver.
470. No.1 . Lot 6 £1 2 0o 473. No.4 . £1 0 0 £111 0
471, . 2 . 015 0 1 5 0 73 , 5 . 1 2 0

472. . 3 . 017 ¢ 1 80
Pocket compusscs same sizes, in form of hunting watchea, st a small extra cost.
474. Noonlight Compass, with transparent dial, cleur and visible by star or moon-
light, No. 1, with bar needle, agate cap and :-lop, 17s.6d. ; moonlight compass

No. 2 . £1 4 0
475. MooNLIGHT ('uumss wnh -lmd«d rmg . .f.l 1 Oand1 8 O .
476. Equestrian or Gregory’s Compass. cspecinlly arranged for use on horseback, in -
brass case, plain, 10e. 6d. ; jowelled . £013 6

476%, EQUESTRIAN OR GREGORY'S CoMPass, watch I‘urm g\lt 21s.; silver 110 O

477. Dirrixe NEepLR CoMPass (CasELLa’s), with 3-inch. needle and bard chrymo- |
lite bearings, for showing the dip of the needle in any locality, as well as its
declination, in neat pocket case . . £1 10

475, lmproved Naguetic Indicator or !q-utrhn (‘o-pus, in which a powerful
flat bar needle on jewelled centres is placed beneath the compass dial, with the
usual index above, the movement of the needle being so firm and sensitive as to
adapt it admirably for use on horseback, watch form, 2-inch. (outside) £1 10 0

479. Casella’s Compass for the Blind, this compass is of strong make, in neat
mahogany case, 2§ inch. square by § inch. thick, with raised letters and stop,
oo arranged that blind persons (by feeling with their fingers) can with con-
fidence and ease tell their exact local position or bearing, independent of any
other object, within 2 or 3 degrees . . .20 7 6o £015 0

e e e,

e demat
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Beating or Yachting Pocket Compasses, with flaating dials and gimbal movement,
by which the dial is always perfectly horizontal :
482. Gimbal Pocket Compasses, with chryxolite eap and floating card, in round polished
metal cases with lid ; size of compass cand :
1X-inch. 1%-inch »nch 2% mch y-snch.
14s. 6d. 16s. 6d. 17s. 6d. £1 0 0 £1 8 0

If silver-pluted 3. to 7u. extra.

488. Beating Compasses, richly gilt, in monxeo case, nbhout 13-inch. diameter £0 18 6

484, Boaring Compasags, silver-plated . . . . 015 6
485. GILT Grupar Comrassks, in mahogany case. very excellent and reliable for
boating or yuchting purposes ( fig. 4830, p. 67 . . L0117 ¢

486. Singer's Patent Compass, fur lud light or defictive vision, this arrngement
conmists of & white or mother-of-pearl cant plate, having one half’ painted
black, with the usual divisions (fig. $86), p. 675 the effict in obscure light in
very atriking, the painta being clearly vinible in the darkest night ; it isapplied
to the boating, pocket, or any of the preceding compasses at a alight extea
cont, pochet sizes for trvellers, T Gl | 126 6d ; and . L1 1 0

487. BINGER'S PATENT CoMprasers, bonting sizes, in neat polished mabogany cases
with jewellwl centren, vers supenor and sensitive, $ inch. outaide  £1 12 0

488, SINGER'S I'ATENT CoMpusins, boating sizes, 3} inch. outside . 1 80
489. Larger sizes in brass, for boats or ships, with best needle und agate cap, £1 s
£2 2e.and £3 3 0O

490. Trinket ('olpum. in form of Lekets, globew, halt globes, with gimbals, xmall
watches, ete., in neat designs for the wateh chain or waistcont pocket, in gold,
silver, gilt, el § inch and upwands, from . Uu. Gd, o £2 2 0
492. Damp Detectors, Luing a very casy und sensitive means of sncertaining the exact

stute of damp or drvness of sheets or clothen; mnall size for the waisteost

pocket, in monwen came . . . . . £ 6 8
493. Daxr DeTrcToRs, with pendants . . . 076
494. Daup DeTECTURS, strongly gilt . . . . . 0l 6

CLINOMETERS AND BOX SEXTANTS.

495. Clinometer, or Geological Compass, for sncertaining the dip or inclination of
strata. hills, etc., with index, showing the inclination in degrees and inches per
yard, in aquare mahogany box, 4} inch. by § inch, thick . L0 10 6

406. CLINOMETER, OR GROLOGICAL CoMPass, 3-inch, . . O 7 6

497. CLiNOMETER, 0% GEOLOGICAL CoMPans, smaller size . . 0 6 6
485 to 47, if with bost bur needles, 2s. each extra.

The inclination scale npon thewe clinometers, gives the value of any angls, as follows :~—~The
thmhunm&mdfmﬁe&%dmnmmmqu«h%tm
in the colamn marked Anyle, and opposite, lumn, will be foand the rise or fall in

sny given messured distance ; tbu,.ythtdecmahownouthdnmdmnw.mudub
&momﬂcn&&nmdmmmdawbﬂm&rn,mlmh&nqu
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Fia. 507, Fiu. 502,

498. Clinemeter, 12-inch., plain boxwood, with divided semicirele, inclination scale and
plumb, for roughly estimating the inclination of roads, drains, strata, ete.
The divisions on the are show degmen and inches of elevation per yard.

Price, in pull off case . . . £016 6
409. CLINOMETER, 12-inch., buxwood, brass Jomwd mth divided arc and inclination
seale, forming adso a pocket rule . . . . £1 0 0
500. Clinemeter, with spirit level, mug:whc coxnpm. and inclination scale, folding to
6 inch. . . £1 6 0
502, CLINOMETER, with two lewln and nu.htn compass, mclmntum rcale, and ncale of
futhoms in 6-inch. case. Best quality (fig. 502) . . £117 6

803. CLiNOMETER, with bar needle to compass, and independent motion in the joint
£2 2 0
604. Vivian Clinemeter, in mahogany case 4}-inch. square by ll-mch thick, with
two levels, divided are and seales, very complete . £2 2 0
608. CLINOMETEE, brass, 6G-inch., with level, sighta, arc of mlemtum. etc. 114 O
506. Bex Sextamt, plain, in marcon case . . . . 310 0
507. Box SExTaNT, with telencope, in case (fig. 507) . . 4 40
508. Box SExTaNT, with telescope and supplementary arv, in case . 5 50
509. Bex Sextant, as above, with levels, in case . 515 O

510, Box BkxtaNT, with teleacope, levels, supplementary are, and d:wded circle for

e -
Feipes o

e

R

difference of hypothenuse and buse . . . £ 0 0

512. LzathEr SuiNg Cask ror Box SgxTaxT, with strap for pomblhty 07 86

513, Perambulater. An instrument of great utility for measuring the distance of .

places from each other, the length of ruads, ete. It cousists of & large wheel of
known circumference, having its axis attached to a frame and handle; &

system of wheels connected with the axis of the large wheel registers the

number of its revolutions upon a dial in English messure, or it may be
divided to any foreign measure if required. Plain mahogany (fig. 513), p. 71
£90 0 O

814. PrRaMBULATOR, with metal-bound wheel, for hot climates . 1212 o
815. Pazaxsviavor, with metallic wheel, East India Oanp-ly‘- pattern,

l yI
for India and tropical climates . £1410 ©
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Fiau. 013, Fia. b2l

516. Opicsometer, or Pocket Perambulater, for measuring curved lines on maps, ete.
3a. 6d. and 4a. 6d.

517. Trecheameter, for rgistering the revolutions of a carriage wheel, und thereby
determining the distance travelled ; applicable alwo for counting the rotations
of machinery with certainty, however high the velocity, (See also engine
counters and steam gauges) . . . . £210 0

518. Curremt Weter, fur showing the mte of flow of tule in any stream or river,
and the amount in gullons per hour lowing off (#g. 618) p. 72 £610 0

819. Cuskest MeTrg (DovnLk)., in case 7 inch. by 2 inch., circuit representing twelve
milen ;. answering also fur ascertaining the mte of a ship's speed Lo 0

520. Tipr Gavor (SgLr-Recoxmxe) (Ag. 72). p 24, for showing the rise and fall of
water in rivers, canals, locks, or any bodies of water, the rate of evaporation,

. ete., showing the exact liuu- at which any increase or reduction way have
oceurred ; see also No. 72, . . £32 0 0

521. Pocket Altazimuth, (‘mlln % for truvellers and military suryveys, improved and
modified by the kind assistance of Fruncia Galton, l‘aq F.RE.  Altitudes,
. azimuths, compass-bearings, clinametric degrees and levels, are all obtainable
by this strong and handy, but securate little instrument, whose distneter
is 2} inches, thicknens 1} inch., and weight 653 oz, The advantages of its
nse have been so increasd by the recent addition of an excellent telescope,
as to make it really perfect for the various purposes to which it can be
applied (£g. 521) . . . £6 B 0

LAND CHAINS.

523. Land Chalas, best machine made, Government pattern, with three sawn oval
connecting rings, brass swivel bandles, and ususl marks. Two pole, bs. ; ifty
feet, Se. Gd.; Gunter's four pole, or sixty-six feet, 7s. 6d.; one hundred feet, Nn,

§23. Laxp CHaIxS, same pattern as above, rather lighter, 6d. to 1s. each less, or with
only two intervening oval rings, 1s. to 2s. each less.

§24. Laxp CBa1xs, machine made, of best steel wire, hardened, tempered, and japanned
with three sawn oval connecting rings, best swivel handles and marks, two
pole, 7s.; fiRy feet, 7s. €d.; Gunter's four pole, or sixty-six feet, 13s.: one
hundred feet, 14s.

Strong, light, and very comvenient.
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Fic. 518.

625. Arrows for Land Chains, of best japanned stecl wire, hardened and tempered,
16 inch. long, 10 o the set for No. 524, 1s. 6d. per set.

626. Ansows roi Laxp Cnains, 16 inch. long, 10 to the set for No. 522, 1s. 2d. per set.
527. Tape Measures, (o wind up, in leather cuscs, with folding handles, and best fine

linen tape :
24 feet. 33 fect. feet. feet 66 feet 75 feet. 100 feet.
4. 0d. da 34. s 64 Ba 94  On 6l Te O  Se 6d

528. Bast Tares oxvy (without cases), for the above :
24 feet. 40 fect. so feet. 66 feet. 75 fect 100 feet.

33 feat
1s. 2d. Is. 6d. 1s. 10d. 2a. 3d. ds. Od. 3s. 4d. 4s. Od.
524, Tark Mxasvzxs as No. 527, with tapes of second quality, 6d. each less.
530. Tape Neasures, patent metallic, in hard leather cases, with folding handles:

24 fect. 33 foct. 40 fect. $0 feet 6 feet. 75 feet. 100 feet.

bs. d. bs. . Gs. 6d. Ta. W 8s. Qd. 9s. Od. 1lls. 6d.

832. Tarrs oxLY (without cases), for the above :
a4 feet. 33 fect. 40 feet. 1 feet. 06 feet s5 fect. 100 feet

% 30 3 O 3 6L 4 L Ow OL  5e 6d  8e O
533. Tape Neasures (Caskiia's improved corrected), in best hard leather cases with
folding handles. The usual tendency of all tape measures to increase by
expansion has induced L. Casgrra to give his best care to arresting this
defeet; the following list therefore of (asELLa’S corrected tapes he can
confidently recommend as greatly improved in this particular, and certainly the

most correct of any he has met with (#g. 533), p. 73 :
s teet. 66 fect. 73 feet. 100 feet. 130 feet.

33 feet. 150 feet.
Bs. 3d. Ga. 3d. 8s. Od. 9s. Od. 1ls. 6d. 13s. 6d. 16s. Od.

534. Neasuring Tape (Ordnance pattern), 50 feet, corrected as above, with yards.
feet, inches, one 10ths and one 100ths, in -tmng leather case, with folding

handles and rollers . . £0 13 G
5385. Mllmlmewfw,uhtdlu&uwuusbou, marked with links *
on the back, 33 feetor S poles . . ) £ 10
§38. Parzxr Fizxisnz Sraxi Tarss, 66 feet or 4 poles . . 116 0

837. Parxxr FiexieLx Srxrs Tnn.ofut.&.&l. 6 feet, 7s. 6d.; 8 feet, for
. . . . .. #2080,
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Fiu. 533. Fic. 538.

538. Imprered Spring Pocket Tape Measures, with linen or electrotyped stecl tapes,
in brass, German silver, pearl or shell cases, with or without stops, 3 to

6 feet tapes; bruss, from In. to 2s. Gd. ench; German silver (fig. 538)
2.6d. to O 8§ O

SCALES, SQUARES, RULES, ETC.
539. Netford's Improved Set of four Pocket Scales, for architects and surveyors,

in Russia leather case, £2 16s., or two in separate cane . £110 0

Each scale is 6 inches in length, and a right-angled trinngle in form; two of them aro
* divided into decimals or tenths, and the other two into duodecimals or twelfths.  Their contonts
y . are marked on the onds of euch. In the trinngular form the divisions are placed on '.ho odgos,
%,&amdu-fullulu«mﬁmwuwmulm and a table of stants on the rect The
soales thus obtained are 17 in number, fully divided, and reading off at the edges, viz.,
;1,3 3,4,6,8, and 10 chaios of 66 feet Lo tho inch, and 6 inches to the mile; tho mechanical
hlel are Y } 4% § } § and } inch, bewides the French mitee, the Rhineland foot = the
§ Prussian and Danish fouL The Sp-nuh vara, Russian vershokes, or any other furcign measure
; may be substituted if preferred.

&MQ Seales, ivory, divided on both edges, single or in sets :

“540. 12 inch., 10x 10, 20x 20, to 50 % 50, 8. Od. ; 6 inch. ditto £0 6 O
842. 12 inch. 60070, 95 Od.; Ginch. . . 060
543. 12 inch. 80 to 100, 10s. 6d.; 6 inch. . . 0O 8 0
Prorriva ScaLes, boxwood, divided on both edges:

544. 12 inch., 10x 10, 20X 20, to B0x 50, 26. 2d.; 6 inch. . . 018
545. 12 inch. 60to 70, 2. 4d.; 6 inch. 0109

546. 12 inch. 8010 100, 2. 9d.; 6 inch. . . 02o0
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547. Offaet Scales to match the 12-inch. ivory scale, 10 to 70, 2s. 6d.; 70 to 100
£ 3 4

548. OFrsEr ScALES ﬁo match the 12 inch. boxwood scales . 8d.and 0 O 10

SETS OF SCALES IN CASES.

549. Chain Seales, 12-inch. and offsets, set of 6, either with both sides alike or in faet
and links, in mahogany case with lock; boxwood, 21s.; ivory, 50s. and €0s.
the only difference being in the quality of the ivory.

560. CHAIN Scairzs, 18-inch., boxwood . . . £112 0
5562. Architects’ or Englneers’ Scales, 12-inch., fully divided, 6 in mahogany case ;
boxwood, 18s.; ivory . . £2 2 0O0and £2 10 0
5563. Metre Scales, 12-inch., with offsets, 6 in a case, -001, *002, 003, 004, “005, “006 ;
boxwood, 26s. ; ivory . . £3 3 0O
564. METRE SCALES, same a8 a.bove, with Enghsh on the opposnte edge, boxwood, 268.
ivory . . £3 3 0
565. Chain Scales, 6-inch., set of 6 in morocco case ; boxwood, 10s. 6d. ; ivory £1 1Is.
and £1 6 0
556. CHAIN ScaLES, 4-inch., as above, ivory . . . 015 0
657. CHAIN ScaLrEs, 6-inch., set of 3; 10, 40, 20, 50, 30, and 60, in morocco case,
ivory, 12s. 6d. ; 4-inch. ditto . £0 9 6
558. Offset Scales, 6-inch., 13 inch. w:de, set of 6 in morocco case; boxwood, 12s. 6d. ;
ivory . . . £116 .0
5569. OFFSKT SCALES, 4-mcln., ivory, eet of 6 in morocco case, 25s.; 3 inch. ditto,
ivory . . . . . . . . £1 1 0
560. OFFSET ScALEs, set of 3 in morocco case, ivory 6 inch., 20s.; 4 inch., l4s.;
8 inch . . £0 10 0 :

562. Two SmarL Ivory Scu.ns, 3-1nch in one case, one 20, 30, 40, and 50, the other

+ 1 + ¥ & 3 14, 6s.
Scarxs, fully divided, Architects’ or Engineers’, to sixty divisions to the inch, may be had in
any of the above cases in place of chain scales.
533. Computing Scale, much improved, containing any two of the following scales,
1, 2, 3, 4, 5, and 6 chains to the inch. . . £018 0

664. UNIvERsAL COMPUTING SCALE, as used in H. M. ’1‘1the Commission Office, con-
taining 1, 2, 3, 4, 5, 6 chains to the inch, and 6 inches and 5 feet to the mile

complete in mahogany case . . £3 00
565. ExTRA ScALES made to the above . . 0 40
566. CompuriNGg Horx ParEr 10, 20, 30, 40, 50, or60peraheet . 0 40
567. UNIVERSAL SCALE, builders’, 12-inch., containing 14 scales, boxwood, 2s. 6d.;
ivory, 8s. 6d.

568. UNIVERSAL SCALE, architects’ and engineers’, 12-inch., containing 17 scales, box-
wood, 5s., ivory, 12s. 6d., 18 inch. boxwood, 8s. 6d.
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" 569. Tebay’s Universal Planning Rule, ivory, 16s. 6d.; boxwood, 8s. 6d.

NMarquois Scales.—In mahogany cases, as supplied to the Cadets’ College, at

Sandburst :

570. Boxwood . . . £010 6 | 573. Brass~ . . £210 0
5§72. Ivory . . . 2 2 0 574. Electrum . . 316 0
Gunter’s Scales.—Boxwood.

675. 12 inch. . . . £0 3 0 577. 18 inch. . 0 2 4
576. 15 inch. . . . 0 2 O | 578. 24inch. . . 030

¢ Engineer’s Slide Rules.—Newest design.
579. ROUTLEDGE’S, ivory, with book, £1 10s.; boxwood . . . 07 6
580. HAWTHORN'S, ivory, with book, £2 10s.; boxwood . . 011 6
582. Hoare’s Double Slide Rule, boxwood, with book . . 0 8 6
583. BarLey's DousLE SLIipE RULE . . . 160
6584. ImPrOVED SiLIDE RULE, 24-inch., with smg,le, double, and cube radius, new
gauge points, designed and arranged by James Watt and Co. £1 1 0

585. ENGINEER'S RULE, 2 feet, 4 fold, designed by Col. Hyde Mint, Calcutta,
beautifully made, with German silver slides, one with calipet end, fitting flush
with end of rule, and divided by vernier to ‘001 of inch., with metre scale and
Birmingham wire gauge, lmproved gauge pomts, and engra.ved on the joint,

most complete . . £2 0 0

Pocket Rules:
586. 1 foot, 4 fold, ivory, 2s. 6d. to 5s. 6d.; ditto, boxwood, 1s. 6d. to £0 2 6
£87. 2 foot, 4 fold, ivory, 6s. 6d. to 11s. 6d.; ditto, boxwood, 2s. 6d. to- 0 4 6

588. 2 foot, 4 fold, ivory, bevelled edges, with chain scales for engineers, 15s. to 21s. ;
boxwood, ditto, 6s. 6d. to 9s. 6d.
580. Secters, ivory, 4s. to . . . £0 8 6

Every variety of scales, English and foreign, ivory n.nd boxwood including Ordnance and
Board of Health sca.lel, kept in stock and made to order.

. STATION POINTERS.

Station pointer or double arm protractor, with which twoangles relative to a base may
be taken together; a convenient instrument for plotting or sketching in new countries
where magnetic bearings may lead to error, from local and various causes unknown.

$590. 12 inch., with 6-inch. circle £6 6 O | 593. 24 inch., with 7-inch. circle £8 10 0
592. 18 inch., with 7-inch.circle 7 0 0| 694. 30 inch., with 8-inch. circle 11 0 O
695. 36 inch., with 10-inch. circle, divided on silver to 1 minute £16 16 0

PENTAGRAPHS,
As supplied to the Indian Government, much improved, for copying or extracting
portions of plans of land to a reduced scale, enlarging drawings, etc.,
COMPLETE IN MAHOGANY CASES.

596. 18 inch. . . £4 0 0]6598. 30inch. . ) £6 0 0
597. 24 inch. . . 5 0 0]599. 36 inch. . . 710 0
600. 42 inch. (fig. 600), p. 76 . . £818 0

602. Eidegraph, Professor Wallace’s, admirably adapted for reducing plans, as in
proportion 1 to 2, 9 to 25, etc., 30-inch., £10 0 O0; 36-inch. £1117 6
#,* Larger sizes to order. -
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PROTRACTORS,
IVORY, SIX INCH.
603. With plain scale, etc. . £0 3 0] 605. Best, fully divided £ 5 6
604. Same, more fully dividled O 4 O | 606. Same, with roller . 015 6
607. Horn Semicircular (£g. 607), p. 77, 3 to 8 inch., 0s. 6d. to 020
608. HorN CIRCULAR, 2s. Od. to . 0 8 6
Semicircular (fg. 609), P- 77 N
German German
Brass. Silver. Brass. Silver.
609. 6inch. . £0 7 6 £0 10 0]611. 8inch. . £0 11 0 £0 16 O
610. 7inch. . 0 9 O 012 O] 612. 9inch. 013 0 017 O
613. 10 inch. . . . 015 O 100
614. 8 inch., with vemxerandsrm,mmahogmycase(ﬁg ) 400 415
Circular.
German German
Brase. Silver. Brass, Silver.
615. 6inch. . £0 14 O £019 0|617. 8inch. . £1 0 O £1 6 0
618. 7inch. . 017 O 1 2 0]618.9inch. . 1 2 O 110 0
619. 10 inch. . . 160 114 O
620. 6 inch., with one vernier, madmg to one mmute in mahogany case :
Brass. Brass divided on Silver. German Silver.
£218 0 £312 6 £310 0

Brass Circular Pretracters,
Furnished with clamp and tangent screws, folding arms, and double verniers, divided to-
twenty-seconds, in mahogany cases (fg. 621) :
Divided on brass. Divided on silver
621. 6 inch. . . . . . £ 0 0 £ 156 0
622. 7 inch. . . . . . 6 0 0 615 0
623. 8 inch. . . 616 O 710 O

624. Architects’ cmesmgmt vmety,ﬁomc- 6d. the set of twelve (fig. 624).
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F1e. 669. Fr1c. 669*%.

Radii or Railway Curves of the strictest precision.
625. A SET of F1rTY Rarnway Curves in cardboard, from & to 110 inches radius, in

solid mahogany case . . £2 2 0
626. A Ser or ONE HUNDRED Rnnwn' Cvnvns, from 1 inch. to 25 feet radius
in solid mahogany case . . £4 0 O
627. A Set of One Hundred llailvuy l}lﬂes, in pear-troe or mahogany, in strong
mahogany case . . £616 O
628. A Skt oF FIFrYy Rarnway Lunvns, dxtw dntw . . 218 0
629. A Ser oF Frrry Rarnway CurvVEs, in zinc or bmas, in extra strong mahogany
case . £6 10 0

630. Slopes, for rm]way work set, of exght 6 lmh 98, ; set of eight, 8 inch., 11s.
2632. Mechanical or Ship’s Curves. The Admxralty or Tnmty House set of twenty-

. five, in pear-tree or vulcanite . . £ 10
'633. Drrro, DITTO, in brass . . 2 6 0
+634. BarTERNS LANCEWOOD, for ship draughtsmen, set of twelve . 010 6

e —_— - BRI

PARALLEL RULES,
EBoNY (fg. 635).

635. 6 inch. . . £0 0 9 638. 15 inch. £0 3 6

636. 9 inch. . . 01 6 639. 18 inch. 0 4 3

637. 12 inch. . . 0 2 3 640. 21 inch. . . 056 0
641. 24 inch. . . £ 6 0

Relling Parallel Rules, ebony (ﬁg 642) :
3 Divided Divided

. Plain edges. Ivory edges. Plain edges. Ivory edges.

642. 6inch. . 0 4 6 070 644. 12inch. . 0 8 6 012 6

643. 9inch. . 0O 6 6 0o 9 6 646. 16inch. . 010 6 016 6

.-648. 18 inch. . . . 013 6 018 0

647. RorrLiNg PiRarnren Ruus, ebony, thh bmu bridges, from 6 to 9 inches
long, per inch, ls.; 12 to 24 inches long, per inch, 11d.
+#648. BoLuiNe PaRALLEL BULgs, ebony, with brass bridges and divided edges, from
, 9 to 12 inches long, 1s. 1d. per inch.; 12 to 24 inches long, 1s. per inch.



78 L. CASELLA’S CATALOGUE

_ l' 1
Ly

Fia. 656*. Fi1G. 656.

649. RoLriNG PararLer RuLEs, brass, from 6 to 9 inches long, per inch, 1s. 10d.;
from 12 to 24 inches long, with lift screws, per inch, 1s. 10d.

*4* The above (649), with divided edges, the figures engraved, 6d. per inch extra.

650. RoLLING PARALLEL RULES, German silver, from 6 to 9 inches long, 2s. 8d. per
inch ; from 12 to 24 inches long, with lift screws, 2s. 6d. per inch ; if with
divided edges, 4d. per inch extra.

652. Captain Field’s Parallel Rule, an improved and simple means of setting off ship’s
courses and bearings on charts, with instructions.

15 inch. 18 inch. 24 inch.
£0 7 6 £0 9 6 £0 13 0
CarTaIN FreLp’s IMPRovED RorLriNG PARALLEL RULE, engine divided to degrees
and compass points:

Brass. German Silver.
653. 12 inch. . . . . £2 0 0 £215 0
664. 18 inch. . . . 215 O 8 65§ O
6566. CapTAIN TOYNBEE'S Inpnovnn PaearreL RoLe . . 110

T SQUARES, EBONY.,

Shifting bevel picce 3 Shlftln bevel piece
Plain heads. and clamp screw. Plain heads. screw.
(Fig. 656). (Fig. 656%). (Fig. 656). (Fnz 56*).

656. 18inch. £0 3 6 £0 4 6 | 659. 33inch. £0 6 8 £0 8 6
657. 24 inch. 0 4 6 0 6 6 660. 36inch. 0 7 6 0 9 6
658. 27 inch. 05 6 0 6 6 661. 42inch. 0 9 6 011 6
662. 30 inch. . . . £0 6 0 £ 8 0
#,#% The above sizes, in mahogany, with plain heads, one-third less in price than the ebony,
the material the very best seasoned and only one kind.
T DRAWING SQUARE, with mahogany angular blade, solid ebony edges, double

rabitted, and screwed on :
663. 18 inch. . . £0 8 0 | 665. 36 inch. £0 7 O
663* 24 inch. . 0 4 6 666. 42 inch. 0O 8 O
664. 80 inch. 0 5 6 667. 48 inch. 010 6
668. 60 mch . . £0 16 6

This plan allows t.honetsqumtopu.uovertheheadandtheedgeofﬂ:odumgboﬁrd,lt
is very strong, easily repaired, and has been more commended than any other kind of square.

669. Angles and Set Squares, in every variety, from 3s. 6d. per doz. (fig. 669, 669%),
»-77.
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Ser SQUamEs, 30° or 45° in mahogany frames, with solid ebony edges and

corners keyed with brass :
. .670. 8igech. . . £ 4 38 672. 12 inch. . . £0 6 6
671. 10 inch. . . 05 6 673. 15 inch. . 07 6
674. 18 inch. . . ﬂO 8 6

'l'he.emclescanbemadeﬁomyreqmredm,mdmwmanﬁedfonllohm&tes
- @75. ST 8QUARES, improved vulcanite, very hard, will bear washing, and suitable for
any climate 45°, 4-inch., 10d. ; 5-inch., 1s.; 6-inch., 1s. 3d. ; 7-inch., 1s. 4d.;
P 8-inch., 1s. 8d.; 9-inch., 2e. 2d 10-inch. . . £0 3 0
676%. SET SQUARES, improved vulcanite, as above, 60° 4-mch 9d.; b-inch., 10d.;
6-inch., 1s. ; 7-inch., 1s. 3d.; 8-inch., 1s.4d.; 9-inch., 1s. 8d.; IO-mch £0 2 3
Straight Edges, for architects and engineers, with one edge bevelled.
StrateHT EDGE, in mahogany or pear-tree:

676. 12 inch. . . £ 0 3 680. 36 inch. . . £0 1 0
677. 18 inch. . . 0 0 6 682. 42 inch. . . 01 4
678. 24 inch. . . 0 0 8 683. 48 inch. . . 02 2
679. 30 inch. 0 010 684. 60 inch. . . 0 3 0
685. 72 xm,h . . . . £0 4.6
Stra1GHT EDGE, ebony edged
686. 12 inch. . £0 0 9 690. 86 inch. . . £0 2 6
687. 18 inch. . . 010 692. 42 inch. . . 0O 38 0
688. 24 inch. . . 01 6 693. 48 inch. . . 0 40
689. 30 inch. 020 694. 60 inch. . . 0 6 6
695. 72 mch . . . . . £0 6 6
STRAIGHT mes, best bright steel.
696 12 inch. . £0 3 6 700. 36 inch. . . £011 o
. 18 inch. . . 0 b6 0 | 702.42inch. . . 018 0
gg 2d inch. . 07 6 703. 48 inch. . . 016 0
699. 30 inch. 0 9 6 704. 60 inch. . . 100
705. 7..‘ mch . . . . . - £1 6 0
vin. in. |in. in. | in. in. | in, in. | in. i,

16X12 (23X16 | 31X33 | 42x29 |55%33
-706. Drawing Beard, §-inch, pine, with clampu‘ls 6d.|2s. Gd’

707. DeawiNG BoaRD, §-inch, brass slot ledged 2s. 6d.4s. 0d. 8. 0d.' 9s.0d.
708. DrawiNag BoaRD, improved cbony edge 5s. 0d.|8s. Od. ‘l2s 6d.

709. DrawiNe Boaep, 6 feet 10 inch. by 3 feet, 30s.; ditto, 5 feet 10 uwh
by 4 feet 2inch. . . £2 2 0

710. TraciNe Boagrp, plate-glass, rising fmme, 23 x 16 30: 31 x 23, 40s.; 42x29

82 10 0
712. TerEsTLES of solid make, in hard wood, 14s. and 18s. the pair. ‘

MATHEMATICAL DRAWING INSTRUMENTS
Arranged at first in cheap sets, beginners seldomn requiring separate instruments; each
instrument, however, may be had separately, both of the best and plain kinds, care is
taken to combine with each set only such parts as are most useful in proportica to the
price; this rule extends to the finest sets and instraments enumerated; the arrange-
ments of joints and needle points being of the latest improved, and the pens such only
as are found to give the highest satisfaction.
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-Fw. 724.

718. SET, consisting of compasses, usual size, with pen and pencil point, black lead
pencil, and divided scale (fg. 713), 3s. 6d., or in mahogany case, 4s. 6d.

714. SET, consisting of compasses with pen and pencil point as above, one pair of short

compasses, and boxwood scale in black pocket case, 48. 6d., or in mahogany case

£0 5 6

715. SEr, with large and small compasses, bow pen and pencil point, extra bow

pen, drawing pen, dotting wheel, black lead pencll, and divided scale in

mahogany case . . £0 8 6

716. SET, with large and small compasses, etc., etc., asNo 715, but better finished,

with bow compass and horn protractor extra . . £ 12 6

717. 8ET, as No. 716, with ivory scale and ebony parallel rule extra, in fish skin

case (fig. 717), 16s. 6d., or in mahogany case with lock . £017 6

718. Srr, in mahogany case, with compasses, ink and pencil points, 5-inch. divider,

bow pen and pencil, drawing pen, pencil, sector, protractor, ebony pargllel

rule, and steel key . £1 1 0
Well guited, in brass or electrum for sohools or pubhc umhtuhons
719. SET, as No. 718, with instruments in electrum . . £1 8 0

720. SET, as used at Addiscombe Training College, with 6-1nch best brass compasses
with sector joints, ink and pencil points, lengthening bar, bow pen and pencil,
6-inch. best divider, large and small drawing pen, knife key, military pro-
tractor, sector, parallel rule, and set of ma.rquom acs,les, in 13-inch. polished
mahogany box with lock and key . . £2 6 0

722. SEr, as above, with instruments in electrum, . £2 12 6and £3 6 O

728. SET of electrum instruments in rosewood case, lined with silk velvet, containing
6-inch. compasses, best sector joint, with ink and pencil points and lengthen-
ing bar, bow pen and pencil, set of three spring bows, hair divider, large
and small drawing pen, pricker, knife key, and three ivory scales

£3 6 0

724. 8Er or EnkcTRUM INSTRUMENTS, in rosewood case, 7-inch., with silk velvet
lining, bound with electrum for warm climates, with best tumbler lock and
key, containing 6-inch. compasses, pen and pencil points, all with best sector
Jjoints, and improved points for needles, bow pen and pencil, lengthening
bar, hair divider, set of three spring bows, large and small drawing pen,
pricker, and knife key, with either three architect’s or engineer’s scales, or
ivory sector, protractor and parallel rule (fig. 724) . . £ 00
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. 725. Set, the same as No. 724,but with case not bo\mdand the pomh not to hold
needles £4106

928. SET of best electrnm 1mtruments in wa.lnut or rosewood cue, lined with silk
velvet and bound with electrum, with best tumbler lock and key, containing
improved 6-inch: compasses with pen and pencil points, bow pen and pencil
with best double joints and improved points for needles, lengthening bar,
improved 5-inch. hair divider, set of three spring bows, with points to hold
needles, proportional compasses engine divided, large and small drawing pens,
railway or road pen, pricker, knife key, with three best ivory scales for
architects or engineers, or ivory protractor, sector, and rolling pazu;lel rule

716 0

727. S8Er or Surerror ELkcTRUM INSTRUMENTS, in walnut case, bound with
electrum, with silk velvet lining, two trays, and Hobbs's patent lock and key,
containing 6-inch. compasses with pen and pencil points, bow pen and pencil
all with best double joints and improved points for needles, long and short
lengthening bar, 6-inch. hair divider, set of three spring bows with improved
points for needles, best proportional compasses engine divided, railway or road
pen, three assorted drawing pens, pricker, knife key, improved vulcanite
angles and curves, best ivory protractor, rolling parallel rule, sector, and set of
three metrical or duodecimal scales . £10156 0

Electrum instruments of highest finish and qunllty in ld.mdx magazine cases, Nos,

728 or 729 being admirably adupted for public presentation.

728. Set of Electrum Instruments, in handsome walnut case, bound with electrum

with best silk velvet lining, two trays, and Hobb’s patent lock with

two keys, containing G-inch. compasses, bow pen and pencil, all with double
joints and improved points for needles, pen and pencil points, with long and
short lengthening bar, needle pointed beam compasses, with fine screw adjust-

ment, triangular compasses, 9-inch. proportional compasses engine divided, 44-

inch. best double jointed compasses with ink and pencil points, and improved

needle points, 5-inch. divider, 4-inch. best hair divider, three best spring bows,
with improved points for needles, best railway or road pen, wheel pen with
improved set of dotting wheels, four assorted drawing pens, needle pricker, screw
keys for instruments, G-inch. circular protractor, six 12-inch. best boxwood scales
with offsets, 12-inch. electrumn rolling parallel rule, with metrical and duo-
decimal divisions, set of angles and curves, ten cakes of colors, Indian ink, camels’

hair and sable brushes and pallet . . £21 0 0

729. SEr or ELECTRUM INSTRUMENTS, in handsome walnut case, bound with
electrum and lined with best silk velvet, with drawer for colors, two trays, and
best patent lock with two keys, containing 6-inch. compasses, bow pen and pencil
all with double joints and improved points for needles, pen and pencil points,
with long and short lengthening bar, needle-pointed beam compasses, with fine
screw adjustment, 9-inch. proportional compasses engine divided, 43-inch. best
double jointed compasses with ink and pencil points and improved needle
points, 5-inch. hair spring divider, three spring bows, three drawing pens
assorted, dotting wheel pen with set of wheels, railway or road pen, screw
keys for instruments, needle pricker, tracer, six architect’s scales, or six chain
scales with offsets, 12-inch. rolling parallel rule with electrum bridge and
ivory edges, divided metrically or duodecimally, set of angles and curves, and
horn protractor, with ten cakes of color, Indian ink, pallet, and best sable hair
brushee . . £1510 0
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730. Set of Electrum Instruments, in handsome walnut case, bound with electrum,
best patent lock, and silk velvet lining, containing 6 inch. compasses, with
double joints and improved points for needles, pen and pencil points and
lengthening bar, 4-inch. double jointed compasses with pen and pencil
points, and improved point for needles, bow pen and pencil with double joints
and needle points, set of three spring bows, hair spring divider, beam compass
heads with ink and pencil points and fine adjustment, proportional compasses
engine divided, three assorted drawing pens, dotting wheel pen with set of
wheels, railway or road pen, needle pricker, tracer, knife key, six 12-inch. pest
boxwood chain scales with offsets, 12-inch. rolling parallel rule with ivory
divided edges, protractor, angles and curves . . . £915 0

732. Ser oF ErLkcTRUM INSTRUMENTS, in rosewood, walnut, or mahogany case
with silk velvet lining and Hobbs's lock and key, containing 6-inch. best
compasses with double joints, pen and pencil points and lengthening bar,
hair spring divider, bow pen and pencil with double joints, proportional
compasses engine divided, beam compass heads with ink and pencil points and
fine screw adjustments, three spring bows, three drawing pens assorted, rail-
way or road pen, needle pricker, tracer, knife key, 12-inch. rolling parallel rule
with ivory edges, set of three chain scales with oﬂsets, horn protractor, angles
and curves . . . . . £712 6.

783. Set of Electrum lnstruments, in rosewood or mahogany case, with silk
velvet lining, and tumbler lock and key, containing 6-inch. compasses
with best sector joints, pen and pencil points, lengthening bar, bow pen and -
pencil, railway or road pen, hair spring divider, needle pricker, large and
small drawing pen, set of three sprm«r bows, beam compass heads with
pen and pencil points, and knife key, 12-inch. ivory engineer's or architect’s
scale, 12-inch. rolling parallel rule, set squares, curves, and horn protfactor ,':

£ 10 0y

SETS OF INSTRUMENTS, in pocket cases of best Russian or morocco leather, with best g,
electrum instruments, assorted to order at corresponding prices. &

Military and Government Sets of Cases as follow :— :'Tf,'

734. Set of Instruments, in skin cases (Sappers’ and Miners’) . £012 6 }f
735. SET oF INsTRUMENTS, East India Company’s pattern . . 1 4 Oﬂ;
786. SEr or INsTRUMENTS, Woolwich pattern . . . 112 6 ﬁ
787. SET oF INSTRUMENTS, Ordnance pattern . . . 216 0"
738. SET oF INSTRUMENTS, Admiralty pattern . . 310 0

*.* The above five sets of instruments, in German silver will be one third extra.

DRAWING INSTRUMENTS WITHOUT CASES.

739. DeawiNg INSTRUMENTS WITHOUT CaSES, half-set, viz., compasses 6-inch. or 43-
inch. with best sector joint, ink and pencil points, lengthening bar and*
knife key.

Electrum. Extra Quality.
£0 14 (] £017 6 £1 2 0
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740. Prawing Instruments without Cases, half-set, as No. 739, with one kree-joint

to compass ( fig. 740).
Brass. Electrum. Extra Quality.
£015 6 £1 2 0 £1 6 0

742. DeawiNg INsTRUMENTS WiTHOUT CaSES, half-set, as above, with double joint
tocompau (fig. 742), p. 84.
Electrum. Fxtra Quality.
£1 0 0 £1 6 0 £110 0

743. DrawiNe INsTRUMENTS WITHOUT CasES, half-set, as above, best double joints

with improved points for needles.
Electrum. Extra Quality.
- £110 0 £116 0

744. DrawiNG INSTRUMENTS WITHOUT CaSES, half-set, with 9-inch. compasses, points,

etc., as No. 739, for large drawings.
Brass. Electrum.

£1 6 0 £117 6

745. Plain Compasses, 6-inch., with ink and pencil point only (fg. 745), 1s. 8d.,
2s. 6d., 5s., and 7s. 6d. each.

746. TuBuLAR COMPASSES, 5 or 7-mch., with 1mproved slides and best joints in

electrum . . £112 6
747. TuBULAR COMPASSES, mth mproved pomh for noedles . 117 6
748. Maroox Cask for ditto, if required . . . 0 486
749. Tringular Compasses (fig. 749), b-inch., best electrum with mov;g;l;bo;-
760. Beau Compass Hzm,or'l‘nmmels, electrum, with steel points and ink

and pencil points . . . . . £010 6
752. Beam Compass Neads, with improved needle points and screw adjuhn;;t" .

763. Beam Compass Hzaps, as used in the India Office, with eccentric adjustment
£ 20
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Fia. 742.

754. BEam Compass HEaDs, Ordnance pattern, divided to read to 01 inch. (fig. 754).
Brass. Electrum. ,.
£12 0 £ 2 0 “
755. Electrum Tubular Beam Compass, three draw, extending to 30 inches, and
closing up to twelve mches, with s’wel pomhs and ink an@ pencil points, "

best quality . . £1 12 6
756. ELEcTRUM TUBULAR BEaM Coumss, thh screw ad;ustment, and 1mproved:

points for needles . . . . . £2 6 O
768. PrOPORTIONAL CALIPERS, 12-inch., £2 5s.; 9 inch. . . 118 0
759. PRoPORTIONAL CoMPASSES, 6-inch., electrum, fully divided (ﬁg 7591 6 0
760. Propertional Compasses, with adjustment . . . 112, 6
762. PrRoPORTIONAL COMPASSES, 9-inch., electrum fully divided . 1150
763. ProroRTIONAL CoMPassks, with adjustment . . $ 80

If in maroon case, extra, 2s. 6d. and 3s. 6d.

764. WHOLES AND HaLVEs or Bisecting compasses in electrum . 110

POCKET COMPASSES.
765. Pillar Compasses, in electrum, with reversing ends, forming a complete set

of drawing instruments, best quality only o . £l 5§ 0

766. PrLrar CoMpasses, with lengthening bar . . 116 0
767. Narigr CoMPAssEs, in electrum, with ink and penul point to revolve, best
£ 6 0

768. Narrer CoMpasses, in silver . . . . . 2 20
769. Pocksr DIVIDER, with sheath, 8 to 6 inches . £0 4 6to 0 &5 6

DIVIDERS OR COMPASSES.
770. DrviperSecTorJoINT(fig. 770), p. 83, best quality, brass,2s. 6d. ; electrum 0 4 6
MDNmnSnanoxn,mthhmlpnng,bms,&.ed. electrum 0o 6 61
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773. Bow Pens or Penells, single joints, brass, 1s. 6d. and 2s. 6d. each ; electrnm
£0 4 6

*774. Brsr DouBLE-JOINTED INX OR PENcCIL Bow, in electrum, each 080

775. Best DouBLE-JOINTED INX or PErcIL Bow, with pomts to hold needles,
each . . . £0 9 0

776. SreEL SpriNG Bows, in electmm (fg- 776), P- 83 the set of three forming ink,
pencil, and divider, each . . £0 7 6and £010 6

77 . StERL SPRING BOWs, the points to hold needles, finest quality only 110
If in maroon case, extra, 1s. 6d. and 2s. 6d.

778. Drawing Pens, best stecl and electrum, with ivory handle£0 1 8and 0 2 6
779. DrawiNg PENS with turn up nibs . . 0 83 Oand 0 4 O
780. BorDERING OR COLOURING PEN, improved 0O 4 6and O 6 O
782. Lithographic Pen . 0 2 6and 0 83 O
783. RarLway or Roap PkN, best qunhty only . . 0 60
784. DorriNG oR WHEEL PEN, improved with set of wheels, very best 07 86
785. NEEpLE PRICKER, with reserve for needles, improved 0 2 6
786. TracEr . . . . . 01 6
787. Opisemeter or Map letre, very convenient for measunng curved distances on
maps (in case) . . £0 3 6

788. 81x VERy Brsr Deawineg qus, assorbed, to ﬁt one handle in maroon case
£013 6

789. LitHOGRAPHIC CROW QUILL OB MAPPING PEN, with handle, per dozen 0 2 0
Particular attention is requested to the excellence of all the above pens and the constant

satisfaction they are giving.

790. Centrelinead, improved, 42-inch. bar, with brass joints and studs £112 6

792. SEMI-ELLIPTIC TRAMMELS, Of best make, brass, £2 10; electrum 8 80

796. Camera Lucipa, AND CLAUDE LORBAINE GrLASSES, see Nos. 1567 and 1572. '

797. Eidegraph, sco No. 602.
798. PENTAGRAPH, see Nos. 599 to 600.
799. Dzawixa Boagps, see Nos. 706 to 710.
800. ParEr AND CoLORS, see index.
THE METRIC SYSTEM.

On account of the importance attached by scientific and commercial men to the use
cf the metric system of weights and measures, and its gradual extension throughout
the*world, and at the request of James Yates, Esq., F.R.8., the oldest and most active
vice-president of the association formed to aid in its universal adoption, the following
list of articles is here inserted. They are nearly all of English manufacture, and are
selected from an immense variety on acoount of their fitness for teaching the system
and their adaptation for use in scientific pursuits, in commerce, foreign and domestis,
and in trades and employments of every kind.
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WEIGHTS,

801. lml'elgitl,uz.,lhlogramtoimlhgm,vetyencf,mmnhogmyoue,

per set . . £315 0,
802. B:lemm,m,the}hlognm to;‘cofugm.mmahngmycuz.spe;ut
oU3. BEr or WEIGHTS, 4 gram with its subdivisions to ygs of & gram, platinum, in b

ebony case, £1 10s. ; aluminium in mahogany case . . £1 6 07
804. WEIGHTS, from 50 grams to 1 milligram, for scientific chemists 116 0 .
805. Nust oF Brass WereHTS from the § kilogram to the gram . 0100
806. Ser oF Casr IroNn WEraHTS, viz., 5, 8, 2, 1 kilogram . . 010 6 .

Beveral of the coins of the metric system are weights, e.g., the franc, which is silver, weighs
5 grams. The piece of 20 centidmes, also of silver, weighs 1 gram. The centidme, which
is bronse, weighs 1 gram. (See Tarnier's  Tableaux du Bystdme Métrique.”)

MEASURES OF CAPACITY.
807. Redwell’s Cubic Decimetre, showing the origin of the litre . £ 6 0
808. Cusic DECIMETRE, with top layer divided into 100 cubic centimetres 1 0 O
809. Liree, DouBLE LITRE, AND DoUBLE DECILITRE, in wood, mounted with tin-

plate . . . £0 1 0
810. Litee, HarLr LITRE, Dounx.n DECILITEE, Dncmmn, HALF DExcIiLITRE,
DouBLE CENTILITEE, of pewter . . . . £0 7 6
812. Liree WiNE BoTTLE, . . . . . 00 6

813. Glass Bottles, litre and half-litre.
814. APoTHECARIES' MEASURE, cubic centimetres compared with fluid ounloesd

815. HECTOLITRE, principal measure for corn, ete. W
816. DowLiNG's SyNopric TABLE, showing the measures and weights of the system *
in their real dimensions, and in their relation to one another, with hand-book *

£015 0
MEASURES OF LENGTH. §

817. British Association Mural Stll‘tr‘, showing the metre and yard in ..
apposition, for the comparison of measures in public situations, on white :

porcelain, in a mahogany frame . . £ 0 0
818. METRE, consisting of five links, which are oonnected by fonrlnnges with springs

of blue steel £0 7 6
819. Ricxarp’s ScHOOL Mm‘n. mth prmhd queshons and answers. 0 6 6
820. METRE, with yard graduated, paper or tape . . 001 ;
822. METRE, with hinges, four fold, of boxwood 030 ﬁ
823. Half Netre or Cabit, four fold, of boxwood 02 86%
824. METRE, of steel riband, in maroon case, roulette 0186°

825. MrasuriNg TarE, with steel wire inserted, double dekametre, orelnm (ie. 20 °

- metres) or 100 links . . . £0 7%6 ..
#26. Lux Caatx of 100 links or double decimetres, — 20 metres, of varnished steel, ¢
with appendages of brass . . £012 0 9{

827. Link, or Double Decimetre, ofhudtted,gnduﬁedhﬁﬁhsofmﬂhmohu,

0 &
828, Cuau.oxnurmrn,gudntadtoﬁmnofmmxmms,ofhndmel 0 6 0,
829. Linx, or DovnLe Deoruzres, of pearwood, folding with a hinge 01 6:
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830. Hand, or Decimetre, solid . . . £0 10

832 HAND, oR DEcIMETRE, divided with hinge so as to fold . o010
833 LiNg, o DoUBLE DECIMETRE, bevelled, grsduated to half millimetres, scale
of three links, with slide . . £ 6 0

834. ASTHESIOMETER, for measuring sensation . . . 110

835. THE ANGLO-FRENCH READY RECKONER OR GUIDE To THE METRIC SYSTEM
- with comparative tables of capacity, weights, and lineal measure. By R.Rickard,
Professor of Mathematics, at King Edward’s School, Birmingham £0 1 0

Fig. 816,

SUN DIALS
Vertical and horizontal, adapted to every position and latitude, of various forms.

836. Magnetic Dials, for the pocket, suitable for any latitude, in neat polished hard-
wood box, with cover and best agate cap (fg. 836), p. 89,2-inch. £C 5 O
837. MagNETIC D1aLS, in polished mahogany case . . . 065 6
838. MaagxNETIC DI1ALS, in bronzed round metal case . . . 0O 6 6
839. MaaNETIC DI1aLS, plated or gilt, 5s. 6d. and 7s. 6d. extra.
The above are handy and strong, and well suited for travellers ; a stop to either 1s. extra.
840. Universal Sun Bial, for any position north or south of the line, with folding arc

and gnomon, by which it is set at pleasure to any latitude (fg. 840), p. 89, in
morocco case, 23-inch. divided circle, £1 4 O; 3-inch., £1 6 0;.84-inch.

£114 0

842. UN1vERSAL SUN D1AL, with two levels, adjusting screws, bar needle agate cap and
stop, divided circle, 24-inch., £2 10 0; 3-inch., £2 18 O; 3}-inch. £38 8 0
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843. Universal Sum Dial, with improved gnomon, bar mneedle, two levels, and

adjusting screws, in morocco or mahogany case, 2}-inch., divided circle,

£3 8 O0; 3-inch., £3 16 0; 3}-inch.,, £4 4 0; 4}-inch. £ 5 Q

" Ind:rdering either of the above, it should be stated whether it is for north or south
titude.

844. Ux1vERsAL SuN Dial, as above, but divided to serve for both latitudes : 2}-inch.,

divided circle, £4 4; 3-inch., £4 12; 3}-inch., £5 ; 4}-inch. £6 6 O

845. Universal Ring Sun Dlal, in the form of a ring, answering for both latitudes,
in polished mahogany case, 3 inch. to 5 mwinutes, £1 14; 4 inch., £2 “2;
6 inch. to 2 minutes . . £215 0
846. CrucrAL SUN DiaL, in bronze (ﬁg 814») p. 88. In this mtereshng arrangement the
figures and divisions are marked on the sides of the cross, the a.ng]es and
corners serving as the gnomon, the adJustxnent consists in simply raising it to
the co-latitude of the place in which it is used, it thus becomes truly universal, * '

and suited alike to both latitudes, 12 inch. by 9 inch. . £8 8 0°
847. CruciaL SuN Diay, as above, 33 inch. by 2} inch., in leather case for the pocket %
£210 0

Horizontal Sun Dials, for Gardens or Lawns, brass.
848, 6inch.,dividedtoSminutes £1 1 0 | 850. 12inch.,divided to2 minutes£4 4 O :
849. 8inch.,dividedtof ,, 2 10 0| 852. 15inch.,dividedto2 ,, 5156 O
Horizontal Dials, very superior, with Equation Table, brass.

853. 10 in,, divided to2 minutes £8 12 0 | 855. 15in., divided to1 minute £7 10 0 -
864. 12 in,, divided tol minute 5 & O | 856. 18in,dividedtol ,, 12156 0

*.* Pedestals for dials and vertical dials made to order.

NAUTICAL INSTRUMENTS.
SEXTANTS AND QUADRANTS,

Including such only as combine the latest improvements and are in constant general”,
use. The metal quadrant having greatly supplanted those in ebony, has in no way

however lessened the care given to their construction; the rigidity and seasoning of the

wood in these instruments will therefore be found to adapt them to the utmost for the "

varying climates in which they are used. .

857. Pillar Sextamt (superior), 7-inch. radius, divided on silver, with verniers ;;-"

reading to ten seconds, four telescopes, spring tangent screw, seven neutral ‘é

shades, star finder and swmg reﬂectm‘, very mpenor, in best polished ¢

mahogany case . . £1510 0 ’;

858. PILLAR SEXTANT, as above, thh platmum arc and gold verniers 1710 0

869. BEST PLAIN PILLaR SEXTANT, with four telescopes, best colored shades, divided

on silver to ten seconds, with swing reflector £12 0 04

860. METAL SEXTANT, with bridge handle, very superior, mth capped adJustment, spring -

tangent screws, four telescopes, seven shades neutral tint, divided on silver to §’

ten seconds, with swing reflector, in polished mahogany case £11 10 O #

If with star finder, 12s. 6d. extra. b
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862. Metal Sextant, with bridge handle, four telescopes and seven shades, divided on
silver to ten seconds, with swing reflector, in polished mahogany 0“; %8’10862(;

3. METAL SEXTANT, best trmngulur oval or diamond limb (fg. 863), complete as
above £ 5 0

864. Netal Sextant, plain, flat limb, with three telescopes, seven shades, divided on
silver to ten seconds, in mahogany case, a good plain practical “:;ml(‘;m;

. €65. EBoNY SEXTANT, with best centre, three telescopes, seven shades and ground
glass reflector, divided on ivory to fifteen seconds, in polished mahog:n{scasg

' 866, Box SEXTANTS, see Surveying Instruments, p. 70.

'867. Ebony Handle Quadrant or Half Sextamt, divided on ivory to half minutes,
with best centre, seven shades and vertical adjustment, in mahogany case
£315 0

’868 EBoNy HANDLE QUADEANT, 0B HALF SEXTANT, with plain centre 312 6

%869 Brsr METAL QUADRANT, 0B HALF SEXTANT, divided on silver to fifteen seconds,
with best centre, seven shades, reﬂector, and ad;ushng screw, in mahogany

case . . . £4156 O

w870 METAL QUADRANT, divided on silver to fifteen seoomls, with best centre, shades,
etc., as above . . . £410 0

872 Netal ',ll‘rnt,mthplmnoentm . . 450
873 EsBoxry Qummr, plain, divided on ivory to one mmnte, in polished mahogany
case . . . . £117 6

“ 874. EBoxNy Qmmn, double tlngmt(ﬁg 874) . . . 220

. 875. Ebony Quadramt, double tangent, divided to ome minute, with three back
5 shades, and vertical screw adjustment, in mahogany case . £10 0
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ARTIFICIAL HORIZONS.
876. Artificial Horizon, of perfectly parallel black glass, with level and adjusting
acrew, in mahogany case, for the pocket, 2}-inch. reflector, £1 10s.; 23-inch.

£115 0

877. Arriricrar HorizoN, plain, mercurm.l, with hard-wood bottle, trough, ete., in
mahogany case . . £215 0

878. Artificial Horizom, mercurial, of the best construction, Ordnance pattern,
metal-roof, trough and iron bottle . . . . £316 0

879. ArTrricial HoRIZON, as above, smaller size . . . 3650

SHIPS' COMPASSES AND BINNACLE S.

The following ships’ compasses, with hard sapphire and ruby centres, are constructed
and arranged with the utmost care to adapt them for the altered conditions of ship build-
ing, those in particular described as for iron ships are found by the increasing sale to
be superior in permanence and power of magnetic adjustment to any other arrangement.

Ship-Steering Compasses, with brass bowls, in gimbals and strong osk cases.

(fig. 880):
880. 6-inch. outside . £010 0 884. 9-inch. outside . £015 0
882. 7-inch. . . 012 O | 885. 10-inch. ,, . 016 O
883. 8-inch. ,, . 013 0 886. 11-inch. . 018 0

The same, with wooden bowls instead of brass, one-half the price.
887. Hanging or Tell-tale Compass, with beam pln.te and clamp screws, large size 63

inch. card (fig. 887) . . . . £113 9
888. HaNGING OR TELL-TALE CoMPASs, mid size, 5-mch. card . 110
889. HANGING OR TELL-TALE CoMPasS, small size, 4-inch. card. . 017 6
890. Amplitude Compass, in oak box, with slnﬁ:mg nghﬁs for land bearings, 10-inch.,

£1 4 0; 1l-inch. . £1 6 0

msmuConrm,mﬂ:bollgmbdn moakbox.lo-mch,ﬁl 4 0; 1ll-inch.,
£1 & o
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893. Srorm Compass, transparent, with bell gimballed storm card, 63-inch. £1 6 O

@ 993*% 7.inch., card . £110 0 | 995. 8-inch. . . 118 0
. 894 ﬂ-moh. . . 116 0 | 896. 8f-inch. . . 2 20
5. . Transparent Compass, for skylights, as above, with light card for fmr weather,
i (fig. 897), p. 90:

897. 63-inch., card . £1 83 0 902. 83-inch., card . £115 0
898. Z-inch., ,, . 16 0 903. 94-inch., ,, . 2 2 0
899 74-inch., ,, . 111 O 904. 10-inch., ,. . 210 0
‘- 90& 8-inch., ,, . 114 O | 905. 1l-inch., ,. . 380

; 906. 12-inch. . . . . £310 0O
%‘ 907. DreriNg NEEDLE CoMpass, large size, with storm card and cone centre, in cak
box, 10-inch., £1 18 0; 1l-inch. . . . £ 0 0
908. Dipping Needle Compass, with double dipping need.le, transparent storm ecard
. and cone centre, 63-inch. . . £118 0
- *909. 7-inch. . . £ 0 0 912 8-1nch . . 210 O
910. 7§-inch. . . 2 5 0 913. 8}-inch . . 3 00

914. Brst Brass ArMS (square form), from Nos. 897 to 913, 6s. to 7 8.6d. per pair extra.

915. Best Prismatic Azimuth Compass (Siz Sxow Hareis'), with ring of pure copper,
revolving wheel and edge bar needle card with sapphire centre cap, in maho-
gany box, particularly suited for iron vessels. Though slow in action, this is

perhaps the most reliable and permanent compass made . £710 0
¢ *916. TrANSPARENT CoMPass, for iron vessels, with pure copper ring, 74-inch. card, best
5‘(‘ needle and sapphire centre cap . . . £ 5 0
“917. SreERING CoMPASS, for iron vessels, with pure copper rmg in oak box, 74-inch.

card, best needle, etc., as above . . £4 4 0
N 918 Brsr Prismaric AzrmuTH CoMPASS, Admxra.lty patbern, with divided ring and
4 shifting sights, in mahogany box (fig. 918), p. 90 . . £ 6 0
¢ 919 Kxi1eHT's AZIMUTH CoMPASS, with folding sights, in mahogany box (fg. 919),p 90

£410 0

‘920 Besr Trrrop STANDS, for either of the above compasses . 1 40

923. Plain Azimuth Compass, in oak case . . 215 0

924. Liqurp Coxmpass, much unproved especially smbed for iron steamships, with best

needle and sapphire centre, in oak case, 6-inch, card . . £318 O

925. 6-inch., card . £4 4 O | 926. 7-inch,, card . 415 0

‘ Boar Coxpassgs, small and very portable, brass, with gimbals, agate caps, etc. :

927. No. 1, card, 1}-inch. £012 6 | 929. No. 3, card, 2-inch. £016 6

'928. No. 2 card, 14-inch. 016 0 930. No. 4, card, 24-inch. 017 6
932. No. 5, card, 3-inch. . . . £1 1 0

For surveying compasses, see pages 66 and 67.
chﬁabmﬁncmmdmhtmdﬁnhtmwzu,wm@mdﬁ&
933. Best Steel Needles, for shipa’ compasses, from 3 to 6% inches, 6s. per doz.; 7 to
7% inches., 7s. per doz. ; 8 inches, 7s. 64. per doz.; 9 inches, 8s. 6d. per doz.
934. MeTiL Cars with best agate centres of superior hardness for the above needles
9s. 6d. per doz.
935. Best METAL CAP3, with ruby centres, per doz. . . . £0 12 6
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Fie. 956. Fio. 955. Fia. 954. Fia. 958.
936. Best Metal Caps, the finest and hardest made, with sapphire centres, 1s. each
extra

937. Harp MzTAL CaPs, 4s. 6d. each extra.

938. Best MouNTED Tarc Compass CARDS, covered, with agate caps, £1 1s., £1 4s.,
and £1 8s. per doz.

939. Tale Flies for Ships’ Compasses, not mounted.

940. 9-inch. . £0 7 6 | 944. 7}-inch. .£0 5 O | 947. 6-inch. .£0 4 2
042. 8}-inch. . 0 5 8 945. 7-inch. . 0 4 6 948. 5-inch. . 0 3 4
943. 8-inch. . 0 65 6 946. 6}-inch. . 0 4 6 949. 4-inch. . 0 2 6
950. SHIPs’ CHRONOMETERS, eight days, by the best London makers £42 0 0

951. Besr Brass BiNNacLE Tors, with lamps attached, of the helmet, globe, or
lighthouse form, for ships’ binnacles, 9-inch., £4 4s.; 10-inch., £4 10s.;

1l-inch. . . £ 0 0
952. Best Bimmacle 'l‘ops, as nbove, withont la.mps, 9-mch £2 68.; 10-inch., £2 10s;
11-inch. £2 18 0

953. SHIr's Bnuucx.n, best make, of French pohshed ms.hogany (ﬁg 953), with much
improved lanterns, lamps and shade with deck plates and bolts, 10-inch.,
£7 4a.; 1l-inch., £7 17s. 6d.; 12-inch., £8 10s. ; 13-inch. £910 0
954. SHrr's BINNACLE, dolphin pattern, all brass, japanned and gilt (fig. 964), with
improved lamps, etc., as above, 1l-inch., £10; 12-inch., £10 10s. ; 13-inch.,
£12 5s.; 14-inch. . . £1310 0
966. SHIr's BINNACLE, with twmted bright bms body (ﬁg. 965), with lamps, etc., as
above, 12-inch., £12 15s.; 13-inch., £14 Bs. ; 14-inch. . £1616 0
056. Ship’s Binmacle, best make, highly finished, bright brass, plain pattern (fig. 956),

10-inch., £12; 1l-inch., £13 10s. ; 12-inch,, . . £15 0 0
957. BoaT BINNACLE, in square mahogany, with lamp on top . 212 6
957*YAOHT BINNACLE, all brass, with lamps 5§10 0

958. MasT HEAD BINNACLE, 12-inch., mﬂlonelampandbandformast 5§ 0O
B.—Compasses are not included in any of these prices, the extra cost for usual kinds
bemgl&.to£110|.

SHIPS' SCUTTLES, DECK LIGHTS, ETC.
Ships’ deck lights of stout glass lenses and prisms of the following sizes most in use,
all other sizes being kept and made to order:—
959, Prisu DEcx Liemts, 10-inch. X 4-inch., 6d. per Ib. ; average weight, 7§ Ibs. each.
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060. Prism Deck Lights, 11-inch. X 4f-inch., 6d. per Ib.; .average weight, 8% Ibs.
each.

" 961. Cizcvrin DEck L1gHTS of stout plano-convex lenses, 6-inch., 2s. 3d. each, average
weight 43 1b.; 7-inch., 8s. each, average weight 6 Ib.; 73-inch., 8s. 6d. each,
average weight 7 Ib,

' 962. Frar Griss CIRCULAR SIDE LIGHTS, with ground edges, 64-inch. diameter X §-inch
thick, 2s. 2d. each ; 64-inch. diameter X f-inch. thick, 2s. 7d. each.

« Ships’ Scatiles, glazed, complete in very stout brass:

BROUND. SQUARE.
*  Outside diameter. Clw apertun Outside dimensions.  Clear aperture
(door open).
963. 8-inch. 4§-mch £0 13 0 967. 10 74-inch. 5% X 4-inch.£0 17 6
964. 9-inch. 44-inch. 014 O 968. 10§  74-inch. 63 x 43-inch.0 17 6
965. 10-inch. 63inch. 1 1 O 969. 11 8-inch. 6§ X 44-inch.1 1 O
966. 11-inch. 73-inch. 110 O 970. 12 9-inch. 7% X b-inch.1 8 O

972. Su1rs’ Laups AND 81aNaL LicuTs, made strictly according to the last Admiralty
order, by which the small size side lights hithertoin use for port and starboard
are prohibited; No. 1, port or starboard, allowed for small vessels only,
say under 60 or 100 tons, but even this size might cause trouble in foreign
ports. The next size, or No. 2, is suited for all vessels of whatever size or
tonnage.

973. PoRT AND STARBOARD LAMPS, JAPANNED, best quality, No. 1, £1 16s. per pair;
No. 2, £2 8s. per pair.

No. 1, per pair. No. 3, per pair.

974. PoRT AND STARBOARD LaMPs, JAPANNED, 2nd quality £1 10 0 £2 2 0

975. Port and Starboard Lamps, Copper, stout, best quality 3 16 0 412 0

976. PorT AND SraRBOARD Lamrps, CoPPER, 2nd quality 340 4 2 0
The difference in quality consists in one being of stronger and heavier make than the other.

977. Circular Anchor Lamps, Japanned, best quality, 11s., 13s., and. £016 6
. 978. CirouraR ANcHOR Lamps, COPPER, best quality, £1 6s., £1 12s.,and 1 16 0
. 979. GLOBULAR ANCHOR LAMPS, JAPANNED, best quality . . 0 6 6
980. GrLoBULAR ANCHOR LamPps, CoPPER, best quality . . 014 O
982. MuST-HEAD LaoMPS, JAPANNED, best quality, £1 4s., £1 10s. . 200
" 983. Masr-HEAD Lamps, CoPPER, best quality, £1 15s., £2 2s. . 218 O
984. Tricolor Steering Lamps, Japanned, best quality, £1, £1 3s. 180
985. TricoLor STEERING Laurs, COPPER, best quality, £1 12s., £1 16s. 250

Cabin, boiler, engine-room, binnacle lamps, etc., etc., and hand lanterns of every form.

986. Pog Merns, rst JAPANNED, per dozen, 10s., 18s., £1 6s. . £116 0
987. Foa Horxs, Best Brass, per dozen, £1 2s., £1 19s., £2 10s. . 370
988. DousLk Foa HorNs, BRST JAPANNED, per dozen . . 018 0
080. Deuble Fog Morms, srst Brass, per dozen . . 118 0
990. Kxx'’s Parexr Foa Snuru., ngmg a louder and longer blast than the fog
" horn . . . £010 6to£015 O

*mﬂmehvmmbmmnn size, 46, 6d.; middle size, 6s.; large size,
each . . . . . . . . £ 7.6
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Fia. 994. Fie. 997. Fie. 1000.

992. Hand Fog Bells, turned edges and crown, from 8s. 6d. upwards.
998. Hanp Foa BELLs, polished, about 2s. extra.
994. Ships’ Bells, with turned brass bracket supports (ﬁg. 994), 6-inch., £1 1ls.;

8-inch. . . £2 14 0
995. Su1rs’ BrLLs, with lyre frame bmket support (ﬁg. 995) 6-inch., £1 18s.;

8-inch. . £3 0 0
996. SH1ps’ BELLS, very handsome thb dolphm bracket . . 1010 0

The following ships’ logs and sounding machines are well known and apprecisted ;
they include only such as are used on board her Majesty’s vessels and the principal
mercantile marine :—

997. MassEY’s PaTENT Log, in box, with directions (fg. 997) £3 30
998. Massey’s Patent Improved Frictionless Propeller Log (/. 998),p. 953 5 ©

Durability, constant and regular action, with lightness and facility in towing, are the great
recommendations of this log.

999. MassEY'S PATENT SoUNDING MACHINE . . £3 6 0
1000. Walker’s Patent Harpoon Ships’ lng,No 1 (fig. 1000) . 212 6
1002. WaLkER's PaTenT HarrooN SHIps’ Log, No. 2 (fg. 1002) . 212 6
1008. WaLkER's PATENT detached log, No. 3. . . 212 6
1004. Walker's Patent Seunding Machine (ﬁg 1004), P 95, 10 use with the ordinary

ship’s lead . £212 6
1005. leDGPAmTLOG.mbOI . . . . 6 000
1006. FrienD’s PAoTENT SoUNDING LEAD . . 310 0
1007. Burt’s Patent Seunding Machine or lloy Nipper, wxﬂ: rachet improvement
. for showing the vessel’s speed . £110 0
1008. Powpee MacaziNgs, of strong sheet eopper tmmd mndo,mﬂ: three lids and
padlocks of brass to, hold
10 Jba. 25 Ibs. 30 Ibs, %0 1bs. - 100 Ihe.

£1 2 0 £16 0 £118 0 £210 0 £415 0
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1009. Carreut Meter (DounLE), to be used as a log (see surveying
instruments, No. 519, page 71).

/‘I 1010. TIME GrLAsSEs, in plain oak frames, 2 hours, 3s. 6d.; 1 hour,
{ } 1s. 8d.; 4 hour, 1s. 6d.; } hour . . £0 1 4
[

#.% Theso glasses, if with metal sand or fancy hardware frames, would be

i about double the above prices.
L } 1011. Log Glasses, 14 or 28 seconds, in ouk frames, with best metal
Fic. 1004, sand, per pair . . . . £ 2 6
1012. Lo GrassEs, in brass frame, hermetically sealed, per pair . 06 0
1013. Tea BrokER'S SAMPLE TIME GLASS, in plain wood frame . 01 6
¥ 1014. Auctioneer’s One Minute Time Gluses, in neat turned wood case, for the waistcoat
N pocket . . £0 5 6

‘BuNTiNG in every vsmoty Roun bunmnns, Ensions, Uniow

SieNAL Fraes ,, » Jacks, aND Forelan Fraas, of every
CopEs OF SiGNALS kind.

In addition to the preceding List of Nautical Instruments, there are several others
‘g in constant use referred to under their respective classes, thus :—
- Marine Barometers and Sypiesometers,
'§ 4, 5, and 40.

¥

i ANEROID BAROMETERS (now much required for marine purposes), pages 34 and 35.
OrDINARY MARINE AND DEEP SEA THERMOMETERS—Nos. 26, 27, 48, Salinometers, ete.
3 Hygrometers (now much used at ses, especially in connection with the barometer, the
;;' best form for marine purposes being Mason’s), see Nos. 50 to 57, and 185.
Ale-o-eters and Air Meters, for measuring the force and velocity of the wind and
currents of air, see pages 25 to 30.
.Il‘lle Teleseopes, see pages 119 and 120.
- TMPROVED BriNocULaR AND Ni1eHT GLASSES, see pages 125 to 127.
. Amongst the books supplied by L. CasELLA which bear on the theory and practice of
“ navigation, great circle sailing, the law of storms, etc., are also the maps, charts, and
% sailing directions, published by the Admiralty, and others including the latest surveys
% and diseoveries, books and maps of the Ordnance Survey of Great Britain, and others.

¢ English and foreign publications of the meteorological department of the Board of
‘I‘ndo,uwmdsndcumntchrh,ew ete.

see “ Meteorological Instruments,” pages
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The Epiteme of Navigation, by Mrs. Janet Taylor . . £ 16 0

" " " by Norie . . . 016 O
CaPTAIN LIDDLE'S “ Seamanship” . » " 010
RusseLL’s Great Circle Sailing, diagram and cln.rt of the world (Mrs. Taylor's) 0 6 ©

Rzip, 818 WiLLiaM, on Rotatory Btorms, 2 vols, £1 1s. Each vol. may
had separately, vol