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ANEMOMETERS
AND WIND
DIRECTION
INSTRUMENTS.

MEEII.&HIU.&L APPLIANCES for measuring the strength of the

wind have been in use sinee the seventeenth century. The
early ingtraments were mainly of the pendulum type, econsisting of
o plate suspended by eords, or hung on hinges, from a vane turning
freely on a vertical shaft. Thess instruments, however, were crude
in design and did not give readings at all reliable. Sinee then
successive alterations and improvements have been made from time
to time, and a modern anemometer—even one of the simpler
types—is a very different instroment from the somewhat primitive
appliance represented, for instance, in the Dircetions Jor Seamen, of

which au edition was published by the Royal Society in 1667,

Cagella & Co. have constrocted anemometers of all kinds for a aroat
many years and have themselves been responsible for some important
improvements. In this leaflet are fignred and deseribed the instru-
ments most commonly in use, together with some new patterns; other
designs and modifications have nol infrequently been made for special
purposes, and the firm is always grateful for suggestions from

meteorological observers and ready to carry out new ideas for the




PRECAUTIONS TO BE OBSERVED IN THE
FIXING AND CARE OF ANEMOMETERS AND
WIND-DIRECTION INSTRUMENTS.

The most important congideration in the fixing of an anemometer
is & good exposure, and a situation must ba chosen which is entirely
free from the possibility of back eurrents or sheltering. It is not
sufficient, for instance, merely to place the instrument diveetly on the
rool of & building, it must be mounted so that the head is some
distance above the voof, and the receiving mechanism unaffected by
the influence of the building itself or of any projecting parts, such as
chimneys and ventilators,

When the anemometer is mounted on a pole eare must be taken
to see that it is not sheltered by trees or buildings.

The foregoing remarks apply, of course, equally to instruments
for determining {he direetion of the wind, and in the ease of these it
is necessary to fix either the North point, by means of the Pole Star,
or the South poiut, by the help of & good loeal sun-dial, or by a wateh
set at “local apparent time." The position of the vane should be
examined oceasionally, as it may twist slightly, owing to changes of
humidity.

After the instrument has been finally placed in position it only
requires to be periodically examined, and, if necessary, oiled. This
last operation is naturally an important one, for on it largely depends
the accuracy of the readings.

The eross-piece bearing the cups should be removed, the pillar
unserewed, and sufficient good wateh-oil poured into the oil cup to
almost fill it,

The frequency with which a wind instrument requires to be oiled
and examined varvies, of course, with the kind of weather to which it is



ROBINSON'S ANEMOMETER.

(Improved Design.)

Fig. L

Robimson's Anemometer consists essentinlly of four hemispherical
eups, having their diametrieal planes exposed to the passing enrrents
of air. They are carried by four horizontal arms attached to a
vertical shaft, which is eaused to rotate by the foree of the wind.
. Robinson found that the eups, and eonsequently the axig to which
they are attached, revolve with one-third of the wind's velocity, which
is here measured by a simple arrangement of two wheels, working in
endlesg serews. The ounter, or front wheel, which revolves once for
every five miles, is furnished with two graduated ecircles, the interior
cirele being subdivided to miles and tenths of miles, whilst the outer
cirele is divided into 101 parts, each part being equivalent to five miles,
50 that it measures 506 miles of wind., The stationary index at the
top of the dinl marks on the fnner civele the number of mileg (uNDER
rive) and tenths, that the wind may have fraversed, in addition to the
miles shown by the traversing index, which revolves with the dial

and indicates on the outer cirele the transit of every five miles. In



average velocity being obtained by dividing this amount by the time
whiech has elapsed since the last observation. An anemometer is
uenally observed onee every 24 hours, This instrument is rendered
extremely portable by the arms which earry the cups being made to
take off, When in uge it may be serewed on to a shaft or en to the
piece of iren pipe which accompanies it, and may be fixed in any
suitable position, its design being such as to adapt it o with-
stand the most violent storms, while its simple construetion enables
the observer to elean and lubricate the bearing parts at pleasure,

bwice a year being usnally sufficient in most climates,

1. ROBINSON'S ANEMOMETER (Fig 1), for registering
the veloeity of the wind im miles and tenths, up to 505 miles,
and described by Sir Henry James, RIE., F.R.S, in his
Instructions for Taking Meteorological Observations. In this
arrangement the eups travel at the rate of one-third of the
wind's veloeity, and each revolution represents 8-14 feet
thus, 8:14 X 8 = 9°42 feet, being the distance travelled by the
wind for each revolution. The dials are read from right to
left, the amount indicated at the last observation being
deducted from that shown on the dials at the time of the
current observation.

Price, registering to 505 mileg® ... .. £4 48, 04,

2, The same instrument, but registering to
1,010 miles* .. ... £b6 08, 04d.

3. ROBINSON'S ANEMOMETER (Fig. 3],

with extra dial extending the registration to
EOB0 MOEY i on e e e B SROA

* In the case of Robingon's anemometers we ave compelled to charge Ga. 0d, extra when



4—CASELLA'S PATENT
TOTALISING ANEMOMETER,

MuLES

imamwte

L

The advantages of this pattern are so obvious that a glanee at
the illastration will show them much bettor than a written deseription.
It may be added, perhaps, that the possibility of accidental mistakes
is here reduced to a minimum, and that where this anemometer is
used the reading may be entrusted, if desired, to the most unseientific
or ill-edueated person, provided he can only read. In foreign countries
where the observations have sometimes to be left to natives, this point
will be fully appreciated,

The construction is of a simple and durable character, and the
mstrument has been cavefully tested by the anthorities at Kew, with
the most satisfactory results.

This instrument is arranged to register miles (or kilometres)
and tenths, up to ten thousand, at which point it automatically

sete 1tself to zero nonin.



6.—C. F. CASELLA’'S Patent ANEMOGRAPH,
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CAS L RS O DOvDds 1w 1

No. 6.

In this instroment the total amount of wind in any peviod of time
ean be dircctly read off from the silvered dial at the right-hamd side,
while on the chart, fived on the drum at the left-hand side, ave recorded
both the total amount of wind and also the actual velocity at any
particular moment.

The curve obtained on this anemometer is much more extended
than is usnally the case, owing to a special device for enabling a long
chart to be used. By this means very valuable records may be
obtained, from which it is possible to follow, at a glance, the exact
courses of storms, and to acenrately compare the amounts of wind in
different periods of time.

The drum can be instantly withdeawn. from the case for the
purpose of eonveniently winding the clock and changing the chart,

Every precantion is taken to enstre that the construetion and
materials shall be of the'best. The eloekwork is of the highest quahty,
and is particularly guitable for use in the exposed positions and trying
circumstances in which it must of necessity be placed.

This anemometer is in use in all parts of the world, and gives

entire satisfaction.
Bize of Case, 12 in. X 6in; X 5 m.

Price, English or metric scale, with 52 charts, pen,
R (il Ta T a T o - |



7—C. F. CASELLA'S
Patent WIND DIRECTION RECORDER,

Corresponding in Size with C, F. Casella’s
Patent Anemometer (No. 6'.

This instrument is intended as a companion to the anemometer
just deseribed. Tt is fitted with elockwork of the same good quality,
and similar provision has been made for a long chart, and hence
an open scale.

The direction of the wind is recorded by means of three siyles,
rotating over two horizental drums, which ave ingeniously arrangod
o that one of the etyles is always ready to mark on one side of the
chiart a8 soom as another one is leaving the chart at the other side.
By this means the obstacles, hitherto insuperable, in the way of
obtaining a record of the wind direetion on a chart moving vertically
or horizontally, are suceessfully overcome,

Poree with 52 sharte nen. ink, &c. .. $£3a5 0s. 0d.



ELECTRICAL ANEMOMETER AND
WIND DIRECTION INSTRUMENT.
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It this case the veloeity and direction of the wind are indicated,
clectrically, on two silvered metal dials mounted on u polished
mahogany bage.  An important advantage of this method lies in the
fact that the indicating apparatus can be fixed in the place most
convement for the observer, while the vane and anemometer cups may
be at any distance from the dials. Observations of the wind can
therefore he taken at frequent intervals, indoors, without the dis-
comfort of mounting to some more or less inaccessible place and
taking readings, often in rainy and boisterous weather.

The electrical anemometer is easily set up, cannot get out of
order, and the amount of enrrent consumed is trifling. The total
mileage of wind is read off from the right hand dial, and the direction
of the wind at the moment of observation is obtained by pressing the
button in the centre, when the needle on the other dial instantly takes
up a position corresponding to the direction of the wind vane. The
objeet of this botton is to prevent the cells from beecoming exhausted
owing to continual use, and it forms an important feature in the



This anemometer hag no delicate paris to get out of order, and it
will work for years without any attention boyond an oceasional oiling,
sy once in gix months. The coils are wound with donble silk-coverad
wire and earefully insulated, The dials are protected by plate-glass
covers, in polished brass frames, and are handsomely mounted on n
stout mahogany base,

With English or metric scales—
Prick £25 0s. 0d.

Batteries and wire, extra,

o B S T e e e Pl o oy

9.—ELECTRICAL ANEMOMETER.

COUNTER PATTERN.

:"l-l.'.'. .

In some respects this anemometer resembles that just deseribed.
The head, or receiving apparatus, is precisely the same, and the regs-
tration of the number of revolutions of the cups is also effected by
means of an electric eurrent.

It is, however, & much simpler instrument, and only indicates the
amount of wind, not the direction.

The readings are given on five small dials, somewhat similar in
appearanece to those of a portable air meter.

This anemometer indicates to tenths the amount of wind up to
10,000 muiles (or kilometres).

| B — : £210 10= 0O4



BECKLEY'S ANEMOGRAPH.
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(The present ingtrument has Dheen somewhat modified since this cut



10.—BECKLEY'S ANEMOGRAPH,

Recording both the Velocity and Direction of
the Wind.

For harbours and public observatories; this is an improved form of
the instrument originally construeted by L. Caserra for the Kew
Observatory and for the observatories of the Meteorological Office.

A  ball-bearing head reduces the friction fo a minimum ;
the registration is obtained by means of a revolving eylinder
to which a chari is attached, and the divection as well as
veloeity is continuougly shown by means of s clock whieh forms
part of the instrument, The exposed portion of this anemometer
may be placed at any height, whilst the registering part is kept
lower down in a room or other covered place for obgervation. For
purposes of comparison, the charts supplied with these anemographs
are similar to those used with the Government instruments, This
pattern ean be made with drum arranged to revolve in any time
desired, but is usnally constructed either for daily or weekly records,
With connecting shafts, patent gelf-lubricators, 52 charts, ink,
pens, &o.

Prics, from £085 to £125, according to the relative positions

and distance apart of the receiving and recording portions.

Exea¥DED BCALES.

Casella & Co. bave sometimes made their instroments to record
on & very long chavt, which ig not fastened round the drum of the
clock, but merely passes over it. In this way a chart of any length

may be uzed and the scale extended in proportion.

Two interesting Anemometers—Cagella’s Embossing, and Casella's
Self-Contained Anemometer—have now been superseded by one or
other of the patterns deseribed in this leaflet, hut the firm will be glad



11.-ALTAZIMUTH ANEMOMETER.

(L. CASELLA'S PATENT))

Recording the Pressure, Direction and Inclination

of the Wind.

The special features wi this instrament, which distinguish it from
most other anemometers arve (1) the provision which has been made
ensuring that the receiving apparatus shall be at right angles to the
inclination of the wind at any particalar moment, and (2) the recording
of the ineclination as well as the pressure and direction

of the wind.

It is unnecessary to dwell at length on the existence of air
currents moving in a direction more or less inelined fo the plane of
the horizom, for to anyone acquainted with meteorology they must be

almost a sell-evident fact.

Irrespective of the inclination to the horizontal plane of the
greater air currents, irregularities of surface, in all but the most
extensive plains, tend to produce inelined currents, and the presence
of observatories and other buildings affects the inclination of the wind
to a large extent, so that an ordinary anemometer, in all probability,
rarely experiences a wind exactly at right ancles to its receiving

surfaces.

The faet of the existence of inelined currents of air has been
recognised for a great many years, but, with the excoption of an
anemometer of a rather elementary type used by Dechevrens about

1850, no instrument was eonstructed fop recording the inelingtion of the

E | FEEEE & & - e ]
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of a wvane, mounted =0 as to rotate freely about a wvertical
axie, the motion of this vane being tvansmitted by a vertical tubular
shaft to the registering mechanism, This direction tube operates
the recording styles by means of pinions and wheels, conveying
motion to two dises, which earry vertical pencils eqnidistant from
each other, Three styles are nsed, so that one is always ready

to enter on the seale at one side when another leaves it ab

the other side.

The apparatus for indicating the inelination of the wind con-
gists of a similar vans, monnted on n horizontal axis within the
direetion vane, balanced so as to take up a horizontal position when
no wind is blowing. In order to make this vane as sensitive as
possible, it is fixed in a position approximating o unstable

equilibrium.

The oscillating miotion of this inelination vane is teansmitted to
its recording mechanism by a tubular connecting vod, joined to the
vane by o paiv of links, which move up and down inside the divection

tube,

The oscillations of the vane, due to the varying inclinntion of the

wind, actunte a carviage bearing & style.

The pressure plate is a dize having an area of 1} square
feet, fitted with a cone at the back. 'This plate slides botween
pairs of guide rollers in the [rame of the inelingtion wvane,
and moves with it. A moveable weight at the opposite side of
the wertical shaft; runming on rollers, serves to prevent the

varvinge posttions of the pressure plate affectine the balance of



The motion of the pressure plate is transmitted to the apparatus
for mensuring the foree by means of a counterpoised chain attachod
to the guide rod of the plate, and passing down over a pulley through

the tubular shaft of the inelination vane.

The pressure plate is in this way kept perpendicular to the

direetion of the air eurrent, not only in azimuth buf also in altitude,

The apparatus for measuring the force conszists of a
displacement plunger immersed in a cistern containing mereury, The
plunger has a varying ratio of displacement for successive depths of
ipamersion, so that the seale may be open for the smaller and eom-
pressed for the greater—and less frequent—pressures. The lower end
of the plunger is fitted with a dise of the size experiment has shown
to be the best for checking its wmotion and avoiding nny inaccuracy
dua to the momentum of the parts. Great care and consideration
have been devoted to this part of the mechanism with the result that
tho evils due, on the one hand, to momentum, and on the other to

friction, have been eliminated. The peneil returns to zero a fow

sceonds after displacement.

Almost all the moving surfaces in this anemometer run on
rollers, and all the moving parts are counterbalanced by moving
weights, The plunger in the ecistern of meveury acts with perfeet
success and obyiates the well-known diffienlties attaching to springs

or weights.

The seales for the different records are worked upon a single chart

of “metallic” paper wrapped round a eylinder rotated by a clock

movement in the nsual manner.



12.—DINES'S PATENT PRESSURE-TUBE

ANEMOMETER, Portable Form.

This instrument meets a want long felt in the shipping
interest. It is very compact, and with moderate care is
not likely to be damaged or to get out of order, It shows
accurately the velocity and force of the wind, the seales
having been ealibrated by direct experiment, that on the
right hand zide of the gluss tube showing the velocity in
miles per hour, and that on the left the pressure in pounds
per square foot. (The instrument shown in the illustration
is not fitted with the latter seale.) I -

To uze the anemometer, hold the ease and pall up the
projecting nozzle as far as it will go, the case then forms a
convenient handle: mneerew the milled head at the top a
few turps, amd hold the instrument in a vertical position
with the nozzle facing the wind, The wvelocity is then
chown on the seale by the height of the coloured liguid
it the glass tube. Before replacing in its case and pulting
away, serew down the milled head gently antil the rabber
washer inside seals the end of the glass tube, taking care
not to serew too hard, for fear of breaking the glass.

When using the ingtroment be eareful to chooge a fally
exposed sifuntion, and stand facing the wind, holding it at
least one foot in front of the body. The nozzle should face
~ the wind as nearly ag poesible, but the registration is not
affected so long ns it points within 15 to 20 degrees of the
right direction.
If bubbles get accidentally formed in the glass tube,
they may be dislodged by zently sueking the nozzle.

When the milled head is unscrewed and the instrm-
ment is held vertieally in still air, the liguid should stand
at zero, if it does not, a little must be added or sub-
tracted, to make it do so; but the anemometers are sent
out with the right amount of lignid in them, and there
is no reazon why this adjustment should be requived. Ifit
18 necessary to add more liqmd, fix the instrument 1
o vertieal position, then remove the milled head, exposing
the top of the glass tnbe, and slowly pour in two or threo
drops of the liquid sent in the small bottle. It 18 advisabla
to let the instroment stand for some little time, in order
that all the liquid added may join the eolumn in the
tube.
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It is desirable, though not cssential, to keep these  No. 12,
instruments with the upper end of the scale highest,
henee o loop has been provided so that they may be kept hung on
n nail. The milled head should bo serewed down before the instea-
ment is removed from the vertical position.



13.—DINES'S PATENT PRESSURE-TUBE
ANEMOMETER, Recording Form.
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Thie anemometer, designed by My, W. H. Dines, has been
gemerally recognised a8 a most useful and relinble instrument, and is
now to be found in many observatories and meteorological stations
thronghout the world. 1i is based on the same principle as the
portable anemometer just deseribed (No, 12), that is, the resalt
cbtained is due to the combined effect of suction and pressure.

Ihe construction is of a simple kind, and not likely to ges



L fa WA N AAEE SAEAILEA LS RARAY LI ko R R IRETL Wl L L
distance from the recording mechanism which is usnally set up
i 4 eonvenient position indoors; these two parts are conneeted with
each other by two flexible metal tubes which ean withou! diffieulty

be earried wherever desired.

The receiver consists of a vane formed of a horizontal piece
of tabe open at one end, and pivoted upon the lop of a wvertical
tube into which it leads. Just below the vane this vertical tube
ig surrounded by another of much larger dinmeter, the exterior of
which iz perforated by four rings of holes placed close togother

around its ciremmference,

The recorder counsists of a cylindrical copper vessol closed
at one end, which 15 suspended, somewhat after the mannor of 3
diving-bell, in a vesssl partially filled with water and sealed from the

air of the room in whieh it is placed.

By meang of the vane the receiving tube is kept with ite open
end facing the wind, and every increase in the wind-pressure is
transmitted through i down the wvertical tube and through the
flexible conneeting pipe to the inside of the float, which it causes to
rise. The outer perforated tube below the vane is connected by
means of the second flexible pipe with the top of the closed vessel
containing the float. As the wind blows aecross the perforations
the air in the tube is sucked out, with the resnlt that a réduction
of pressure talies place in the vessel above the floal simultaneonsly
with the inerease of pressure within if. The two forces thus net
together, but in different ways, to produce the same result, namely,

to raise the float in the wator., As the wind-pressure decreases the

Hoat falls again by its own weight until an equilibrinm is established

between it and the diminished pressure.

To the top of the float is fixed o vod which passés throngh what is
practically an air-tight collar in the cover of the water vessel ; this
rod carries a pen, the point of which rests against a sheet of praper
atéached to a drom which iz totated by a elock. With every upwird



decrease of wind force, the pen leaves a tries upon the paper, and thus
the amount of every vaviation in the strength of the wind is gra phically
registered together with the tima of its occurrence.

Dines's Heeording Pressure-Tube Anemomster posscsses many
pdvantages over other anemometers, which may be smmmarised,
briefly, as follows:—

It records each variation in the pressure of the wind, as well as the
pverage yeloeity in o given time.

The réeeiving mechanism need not be situated elose to the
recording mechanism ; the former can be placed in the most exposed,

the latter is in the most convenient, position,

There is no delieate or complicated machinery, and the anemo.
meter does not require an expert or trained parson to keep it in good
order.

When this instruntent is used at high altitudes or in very cold
olimates it is reeommended that the following anti-freszing mixture be
nxed instead of water, in the recording vesael -—

82 1, oz. methylated gpirit.
25 fl. on. glycerin.
Sufficient water to bring the fuid up to the zevo mark.

For ordinary climates, however, it ie sufficient in winter to keep
a small paraffin stove or lamp in the same room as the regording
apparatus, to be msed only when the temperature iz so low that

otherwise the water in the vessol would froeze,

Precautions to be observed in the use of Dines’s

Recording Pressure Anemometer.

(1) Before fixing see that all passages and suction holes are free
from dirt and grit.

(2) Place a little vaseline in the cup supporting the vane. No

lubrieant must be on the stem round which the vane révolves, as it



(3) Connecting Tubes.—The gun-metal unions must be first
soldered firmly to the ends of the compo. tubes, and then made
seenre to the head by means of the union nuts provided for that
purpose. Lead the compo. pipe down to the reeording apparatus by
gentle and ensy eurves, avoiding as mneh ag possible sharp bends, and
being especially earcful not to allow any U shaped loop, or kink, to
axist, in which water from condensed moisture could aceumulate.
This is most important, for if there isany plaee left in the tubesin
which water ean accumulate, the aceuracy of the record is utterly
destroyed. 1t is desirable for purposes of comparison that all instru.
ments should huve the same length of tobe betweon the head and
the recording apparatus, and 40 feet iz suggested as a suitable length,
Ten feot more or less will not make an appreciable difference, but if
the length were greatly inereased the effect would be to retard some-
what the movements of the float, and very transient gusts might pass
away before being fully registered, owing to the friction of the air in
the pipes. When the distance between the head and the récording
apparatus exceeds 50 feet a larger pipe should be nsed. Departure
from this rule does not interfere with the wvalunes given for mean
velocities, but prevents the possibilify of comparison of the muaxima
obtained with thosze of the many instruments already in use.

4) Water for Charging the Water-cylinder.—'I'he water
used for charging the water-eylinder must be either filtered
rain water or digtilled water. Hard water will cause an inerus-
tation on the eentral air tube, and prevent the fres movement of
the float.

(3) Water-cylinder.—After unpacking the float, remove
carvelully any dust which may have collected, and thon place the
instrument on its stand, which should be about eighteen inches in
height. Now place the float inside the eylinder and L1l up with clean
wiler, avoiding splashing as mueh as possible, until the water can be
peen level with the centre of the sight-holes in the gange-glass tube.
The Haat muat be kent on thie hottom of the eviindor whilst the water-



down, inserting at the same time the guide, which prevents the tlont
from rotating, and which must be screwed in its place.  Now connect
the eompo. tubes with the eylinder, taking care that the pressure tube
ig joined to the stop-cock at the bottom of the eylinder, and that the
anetion fube is connected to the stop-cock attnchied to the cover of the

eylinder.

(6) Adjustment of Float.—The pen attachment should now
be placed temporarily upon the top of the rod projecting thromgh the
centre of the cover, and the eylinder iz to bo levelled by means of the
gorews at the bottom until the rod floats exactly central in the hole ;
in doing this, make sure that the float is off the bottom of the eylinder,
The pen it now to be removed, and the guide eollar placed over the vod
and fastened in its place; after which the pen may be replased, and
shot placed in the eup at the top until the float just, and only just,
sinks to the bottom on being tapped gently. Place a chart upon
the elock cylinder and fix this in its place ; adjost the pen to the zero
of the chart: open the stop-cocks of the pressire and seotion tubes,
and the instrament will hegin fo récord,

(7) Changing Charts.—In changing the charts both stop-eocks
shonld be turned off so as to eonneet the inside of the water-eylinder
with the air of the room, the balance of the float should then be
examined, and, if necessary, re-adjusted by means of the shiot in the eap
befora restarting. The amount of shot should be such that the flont,
when raised one-quarter of an ineh, just fails to fall back to the
bottom withont tapping, The level of the water in the glass tube
should also be examined occasionally (the float being Kept tpon the
bottom of the evlinder), as the accarney of the vecord depends upon the

correct height of the water.

(8) Glass Shade.—The glass shade should be kept over the
elock eylinder, and in dry weather a small shallow vesszel of water,
about one inch in diameter, kept under the shade, will suffico to keop
the air moist and prevent the ink from deying on the pen. I is o

good plan to let the shade rest upon a ring eut out of two or three



The anemometer registers the actual pressure, sud henee, when
the barometer is low and the temperature high the air is less dense,
and must therefore have n greater veloeity to raise the pen to
the same height. The seale is comstructed for a temperature of
50¢ Fabrenheit, and a Dbarometric height of 30 inches of
mercury. The corveeetions for ordinary purposes are small, being
‘apprﬂﬁm'ataly 01 per cent. for a change of one degeoe Fahrenheit, and
16 per vent. for a change of one inch in the barometer. DBuf for
high alfitudes a correction is necessary. Taking into sccount that the
air becomes colder as we ascend, a eorreetion of 1§ per cent. for every
1,000 feet is sufficiently accurate for any height at which an anempo-
meter conld be fixed,

No eorrection for altitude is needed when the eharts ave raled for
recording the pressure of the wind only.

The following charts can be supplied, viz, :—

Exaniss.
1. To indieate wind veloolty in miles per houar Max, 120 miles.
4. To indicute wind velocity in feet per pecond Max, 175 fect,
% To indicate wind pressurs in lbs, par squave ool .. Max., 48 Ibe.
Murnre.
i. 'Toindieate wind velocity in kilometers per hoor Muox. 100 kilomrebros,
5, Toindieate wind velocity in metres por second Max. 58 mebres.

i, To ipiicate wind pressare in kilogrammes per eq, metre  Max, 210 kilogramimes,

Prices on applieation,

* % When ordering please state whether the vane lead s intended
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14—LIND'S ANEMOMETER,

Improved by Sir W. SNOW HARRIS.

As the illustration shows, this instroment consists of o balaneed
Pitot’s U-tube, swinging freely on a vertical spindle, the mouth of the
tube being kept facing the wind by means of the brass vane attached to
it. The difference of level between the liguid in one limb and that in
the other is a measure of the foree of the wind, and the direction
18 obtained by reading the large compass which forms the base of the

anemometer.

Piuce, with English or metrne gradus-

tions, complete ... e B2 bs, 0d.

Farious wmodificd forme of Lind's Anemometer have been made

k|



ROTCH'S WIND INSTRUMENT.




15.-ROTCH'S INSTRUMENT FOR
DETERMINING THE TRUE DIRECTION
AND VELOCITY
OF THE WIND AT SEA.

In view of the difficulty of measuring the apparent veloeity of
the wind on a moving vessal, any method of aseertaining ifs true
velocity with considerable aceuraey is desivable from a seientific
as well as from a practical standpoint, This problem has been solved
by Mr. A. Lawrence Totel, director of the Blue Hill Observatory, and

professor of meteorology in Harvard University.

The following deseription of his instrument, of which Caselly
and Co, are the sole makers, will explain the graphical solution

ingeniously devised by Mr, Loteh.

In Fig. 154 let AB be the wind due to the motion of the steamer
in the opposite direction, and AC the divection of the wind relative
to the veesel as shown by the drift of its smoke, giving the angle
BAC. Then, by measuring the angle DBA that the true wind makes
with the vessel, which is easily done by watehing the wave crests as
they approach it, we abtain the third side, BC, of the triangle. This
represents in divection, and also in length, on the scale used in setting
off the speed of the ship, the frue direction of the wind relative
to the vessel, and also its true veloeity., The method fails when
the wind direction coincides with the ship's course, and becomes
inaccurate when the angle between them is small ; but in other
eased, sinee the course and speed of the ship are always accurately

known, ‘and the two angles, BAC and DBA, ecan be measured



G Fig. 1,

To avoid the inconvenience of plotting these data, Mr. Rotch
devised, in 1903, the instrnment illustrated in the accompanying eut.
The apparatus has two brass dises, 3 ins. in diameter, marked with
the eardinal points of the compass, each guadrant being divided into
40% beginning at North and proceeding in o right and left-handed
direction to Enst and West respectively. One of these diges is pivoted
near the end of a boxwood rule, 10 ine. long, having 30 divisions, and
bearing the legend ** Ship Moving,” with an arrow pointing away
from the pivot. On this pivot there is also mounted, near one end, a
similar rule about 17 ins. long, containing 60 of the above divisions,
and marked * True Wind,” with an arrow directed away from the
pivot. A brass slide upon the short rule carries the other moveable
dige and algo another pivoted boxwood rule, likewise divided into 80
parts and marked * Resultant Wind,"” with an arrow head away from
its pivot.  Sights arve attached to the pivots and to the outer ends of
the long rules, and a handle serews into the back of the dise that
does not slide. The instrument folds together so as to pack away into

a small box,

It is used as follows:—After rotating both dises until the

divisions on their eirenmferences indicate at the middle of the *Ship ™



representing its actual speed in miles per honr. Then, sighting
alomg the * Ship " rule fore and aft in the direction indicated by the
arrow, and holding the instrument steady, the “True Wind " rule ia
turned until its sights are normal to the line of advancing wave
crests.  In practice this is most casily done by standing amidships
and holding the “Ship” rule againsi the windward rail, then,
sighting as described, the short end of the “ True Wind ' role will
indieate on its graduated dise the direction from whieh this wind
apmes.  The reading is noted, or the rule is elamped fast, and the
obgerver slands to leeward of the funmel.  If being cortain that the

“Bhip" role is again exactly fore and aft, and the * True Wind

Fig. 15h,

rule in its former position, the * Resultant Wind " rule is turned
until its sights coincide with the direction taken by the receding line
of emoke, or with the must-head pennant, should there be no smoke.
The short end of this rule then indicates on its dise the real
dircetion from which the resultant wind comes, and at the inter-
seetion of the two long rules there may be read off on their respective
scales the veloeities of the true wind, and of the wind experienced

on board.
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AIR METERS.

CASELLA'S AIR METER, OR POCKET
ANEMOMETER,

For use in Mines, Factories, Hospitals, and
Public Buildings.

The object of this little instrument is to give a correct means of
measuring the velocily of eurrvents of air passing throngh eoal and
other mines, and the ventilating spaces or shafts of hospitals and other
public buildings. Although now generally copied by the *trade,’ it was
originally arranged and constroeted by L. Casenra for Dr. Parkes, of
the Royal Vietoria Hospital, Netley, for measuring the state of ventila-
tion in that large military establishment, and was declared to be the
most perfeet and sensitive instrument of the kind in use. Sinee then
it has been adopted in our Houses of Parliament, the United States
Senate, in many of the leading prisons and hospitals throughout the

country, and ordered to be us=ed in gvery eoal mine, The graduations



niachinery made for the purpose, so that the indieations of all are as
comparable with each other as the weight or measure of ovdinary
substances. On the large dial the low wvelocity of 50 feet per
minute may be measured, and by the smaller ones continuous

registration is extended up to 10,000,000 fest, or 1894 miles.

It is also admirably suited for use as a pocket anemometer for
travellers. The fan is made of thin aluminium, and is almost

frictionless, A small cateh is fitted to the side of the dial for putting

[]
the instroment in or out of nge. With each atr meter iz furnished a

correction factor, which is to be added fo or subtracted from the

menn velocity of the enrrent per minate.

I7 the vesult is required in miles per hour, instead of feel per

minde, divide by 88,

o I A o B e Tl o T T R

16. PORTABLE AIR METER, best quality, registering on

six  dials, W0,000,000 feet, or the equivalent in metres if

desired.

Price £3 15s8. 0d.

17. PORTABLE AIR METER, as above, second quality,

'rIcE £2 15s. 0d.

15. PORTABLE AIR METER, similar to No. 16, but only

registering 10,000 feet,

Prick £3 0s. 0d.



19, PORTABLE AIR METER, ifitted with “set to zero"
mechanism, which obviates the nceessity for noting the last
reading, as the hand on esch dial egn be instantly set back to

zero.  Registering up to 1,000 feat,

Price 6 o .. £3 88.. 0d.
20. Ditto. Registering up to 10,000 feet ... . £3 T8 6d.

e, Ly

METER,

21. COLLIERY PATTERN, lig. 21, fitted with €-ineh fan,

reading to 1,000 feet,

Price W : £3 10s. 04,

22. Ditto, to 100,000 feet,

Prion Sk . £4 T8, 6d,

oo Al the above air wmeters, ap is the case with the majority of

Caswrca & Co.'s instruments, will he supplic

d with melric scals:

='m



Other Instruments manufactured by
Casella & Co.

Engineering and Surveying. I'vansit Theodolites and
Theodolites—Tacheometers— Dumpy and other Levels—Pocket Altazi-
muths—Azimnth  Compassos—TRepeating  Civeles—Tide Gauges—
Current  Meters—Mountain ~ Darometers—Hypsometers—Aneroids
(Field’s and others) — Cirenmferentors—-Miner's Dinls—Levelling Staves
~—Ohaing—Pentagraphs—Planimeters—8iation Pointers—Protractors
—Computing Seales—Plotting Scales—Dvawing Instruments—Parallel
Hulers—Architects and Enpgmneer's Curves—Stenm and Pressure
Gauges—lichards’ and other Indicators—Gun and Torpedo Directors.

Meteorological, Barometers (Standard, Photographically
Reeording, King's Recording, Ancroids, Fortin's, Kew pattern, Long-
range—Thermometers (Standard, Max., Min., Earth, Sun, Radiation,
Photographically Recording, Poecket)—Hygrometers (Dry and Wet,
Daniel’'s, Regnault’s, Dines's)—Anemometers (Dines's, Bobinson's,
Beekley's, Embossing}—Helio-Pyrometer—Rain  Ganges  (Ordinary,
Engineering, Recording! — Aelinometers — Sunshine Recorders —
Cathetometers,

Nautical, For BShips af®  Yachts — Sextants — Marine
Barometers—Aneroids—Compasses—Artificial  Horizons—Q nadrants
— Logs — Deep-sea Thermometers — Sounders — Hydrometors— Tele-
seopes—UChronometers—Binoeulars,

Electrical and Physical Apparatus. Galvanometers—
Eleetrometers—Resistunee  Coilk—RKeve—Dattories —Mechanical and
Meveurial High Vacoomm Pumps, &e,, &e.

Magnetie. Magunetographs—Magnetometera—Dip Cireles—
Fox's Cireles—Goolden-Casella Dipping Needle Instrument, &e., &e.

Astronomical. Telesecopes-—~FEquatorials—Transit Cirveles
— Chronographs—3sun Dials—Spec traseopes,

Medical. Clinical Thermometers—Air Meters—Spirometers
—Microseopes and aceessories.

WY This list ix naturally far jfrom ecomplete, but it illwslrates the
ehief elasses of instruments made by Mesers, Casella o Co., who will be
happy lo answer any enquiries concerning the above or any olher

apparatis or instrianents. m o



