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GENERAL TERMS OF BUSINESS

N receipt of an Inquiry we send, by return of post If possible, a

queotation giving as much detalled Information as we are able,
Including our catalogue number, price and delivery date, etc. Where
It appears that the Inquirer does not possess our latest catalogue either
the complete catalogue or the relative portion is sent, whichever seems
appropriate. On receipt of an order we send an acknowledgment
which shows cur reference number for the order ; it helps subsequent
correspondence if this number is given to us in all communications.

United Kingdom Consignments

Carriage expenses for goods dispatched by passenger train, by
alr or by sea frelght will be charged at cost, No charge will be
made for goods sent by post or delivered by our van in the London
arca.

Insurance. We accept the risk of loss or breakage of most
goods dispatched to addresses in the United Kingdom. We only
make a charge for the insurance of some of our more fragile or more
valuable instruments which are insured by us at Lloyd's. Inall
cases we make good without further expense to the customer any
loss or damage sustained.

Pocking Coses. WWhen chargeable the value of a packing case [s
shown in the appropriate panel on our Involce but is not included
in the invoice total, |t is only charged to the customer if It is not
returned to us carrlage pald and In good condition within 60 days
from date of dispatch.

New Customers are requested to send a remittance with order,
or give us the usual references,

Oversea Consignments

We shall be pleased to send Proforma Invoices to enable Import
Licences and other formalities to be dealt with. Unless we are
Iinstructed to the contrary all consignments are insured at Lloyd's
against all risks to the destination made known tous. The Insurance
costs, the rates of which vary according to the destination and
nature of the consignment, are charged to the customer. Where
consular Invoices, certificates of origin or speclal legalisation fees
are involved, the official costs are charged.

Unless otherwise agreed, arrangements should be made In
either London or the consignee's country for payment to be made
agalnst recelpt of shipping documents by a recognised bank.
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OTHER CASELLA LITERATURE

In addition to the |nstruments deseribed In this catalogue we also
manufacture many instruments for industrial, rescarch and other pur-
poses, |llustrations and descriptions of these will be found in the
following publications which we will glady send to any interested person
or organisation.

Catalogue No. 808, " Thermometers, Hydrometers and
Scientific Instruments,"" pp 176, 1955

The above catalogue contains the following six sections, the first
thres being available as separate lists —

Section | (List808/1) ' Thermometers and Hydrometers,”
pp 96

Section Il (List B08/11) ' Humidity Instruments,” pp |16

Section 11l (List 808/111) "' Barometers, Manometers and Pressure
Gauges,”” pp 24

Section IV '’ Airborne Dust, Bacteria and Spore Samplers,” pp 8

Section ¥V *' Miscellaneous Instruments,”” pp [6

Included in this section are the following instruments |

Air Meters Stereoscopes
Alrflow Meter for Grain Siren Recorder
Automatic Biological Assay Stabilised D.C, Light

Apparatus Source
Cathetometer Stercometer
Fog Signal Recorder Template Slotting Machine

Moisture Test Equipment  Water Samplers

Section VI "' Instruments under Development '
was printed,

when catalogue

Many of the instruments described in the above catalogue are also
the subject of separate illustrated leaflets from which 2 more detailed
description will be obtained, Where such leaflets exist a footnote to
that effect appears on the relative page in the catalogue. These leaflets
are tOO numerous to mention here,
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Introduction

Types of Meteorological Stations

BHGADL? speaking the variety of purposes for which meteorological
observations are required fall into two categories—synoptic (for
weather forecasting) and climotological, Although the observations
made at synoptic stations are recorded :nn:lfprcscr'.r-:d for climatological
use they would be insufficient for the multifarious needs of climatology.
For this reason there is a need for many supplementary stations through-
out a country il climatological data is to be of the maximum value for
agriculture, industry, medicine, hydrology, ete. These supplementary,
or climatological, stations are often maintained veluntarily by private
individuals, schools, colleges, local authorities and industrial concerns
and the importance of their contributions to many walks of life cannot
be too highly praised. In addition to the synoptic and climatological
stations in the UK. there is also the much larger group of rainfall stations
at which rainfall only is recorded,

General Requirements of a meteorological station

The essential equipment for both synoptic and climatelogical stations
include the following :

Thermometers, wet and dry bulb, pp 67 to 74
Thermometers, maximum and minimum, pp 42 to 45
Thermometer screen, pp 60 to 64
Raingauge, pp 82 to 89

Other instruments essential for a synoptic station and desirgble for
a climatelogical station are:

Mercurial Barometer, pp 26 to 34
Barograph, pp 37 to 40
Anemometer or Anemograph, pp 13 to 20
Wind Vane, pp Il to i2

For synoptic stations and the larger climatological stations the
following are desirable ;

Earth Thermometers, pp 48 to 5|
Grass Minimum Thermaometer, p 47
Hygrograph, p 77
Nephoscope, pp |10t 111
Rainfall Recorder, pp 90 to 100
Radiation Recorder, p 109
Sunshine Recorder, pp 106 to 108
Thermograph, pp S8to 59

For recordings to be acceptable to the British Meteorological Office
all thermometers and mercurial barometers must be certified by the
Mational Physical Laboratory, and sunshine recorders. rain gauges and

rain-gauge measuring |ars must be certified by the Meteorological
Office.
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Choice of Site and Exposure of Instruments

Since meteorological observations taken at different stations must
be comparable and since the results obtained from most instruments
vary with their method of instalment and exposure the cholce of a site
and the exposure of the instruments must be made with considerable
care, The ideal site is a plot of leve| ground, about 30 ft ~ 207t (9 x 6 m),
covered with short grass, and in a position which affords a fair repre-
sentation of local conditions. It should be away from the influence of
trees or buildings and, as far as practicable, should not be sited upon, or
close to steep slopes, ridges, cliffs or hollows. Instructions for the
Installation or erection of instruments vary and will be supplied in
printed form with each instrument when it is delivered. The general
layaut of a statlon in the northern hemisphere should be as illustrated
below,
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Times of Observations

For synoptic purposes observations throughout the world should be
made according to GMT and not local or zone time. They should be
made at 0000, 0600, 1200 and 1800 GMT with intermediate observations
at 0300, 0900, 1500 and 2100 GMT. As all observations cannot be taken
at the exact hour 2 ten minute tolerance is allowed before or after the
synoptic hour. The element which fluctuates most rapidly should be
measured exactly at the hour and other observations immediately
before or after it.

Units and Constants as recommended by the World Meteorological
Organisation.

Units

(i) Atmospheric Pressure in millibars

(i) Temperature for surface cbservations in Celsius or Fahren-
heit, but for upper air observations in Celsius only

(i) Wind Speed in knots

(lv) Wind Direction In degrees from north or on the scale 0-36
where 36 is the wind from north and (09 the wind from east

(v) Relative Humidity as per cent
(vi) Precipitation in millimetres or Inches

Constants

The following constants have been adopted for meteorolagical use
(I} Absclute temperature of the lce Point To =273-16°K

(i) Standard gravity—980-665 cm sec?

{ili) Density of mercury at 0°C—=13:395]1 gm/em?

This Catologue supersedes previous editions: the contents are subject
to afteration without netice. As thermometer specifications and the design
of the instruments are under continual review the llustrotions and descrip-
tions should not be token as being correct In every detall,

B8
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SECTION |

WIND VELOCITY AND DIRECTION

CONTENTS

Page
Anemometer, Cup Contact 4
Anemometers, Cup Counter ... 13
Anemometer, Cup Generator .., I5
Anemometer, Hand 23
Anemometer, Recording Contact |7
Anemometers, Sensitive 3-Cup ., e 22
Combined Direction and Velocity Indicators 1
Dines Pressure Tube Anemograph e 181020
Masts 21
FPortable Air Meters 24
Wind Vane |
Wind Vanes, Remete |ndicating .., 12

INTRODUCTION

THE instruments described in this section are designed for indicating
or recording the wind veloclty or direction close to the earth’s
surface.

The choice of instruments to be made will vary according to the
type of station for which they are Intended, the accessibility of the site,
the range of wind velocity which they are required to cover and whether
permanent recordings are required or crn?}f readings to be taken at
selected hours. Whereas in a network of meteorclogical stations the
synoptic stations will nearly always be equipped with both a wind vane
and an anemometer, usually a recording type, the climatological stations
may only need to record accurately the wind direction, using the
Beaufort scale for velocity estimation. On the other hand, for agricul-
tural research work the type of anemometer nermally used by meteor-
ologists may prove unsuitable if measurement of low velocities have to
be made close to the ground surface. For this type of work our Sensitive
3-cup Anemometers ar Portable Air Meters are recommended.
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For the measurement of wind direction or velocity as part of
metearclogical observations the siting of the instruments is of consider-
able impertance. If the site selected is unduly sheltered measurements
will be unreliable since the surrounding objects will create eddies and
gusts, interfere with true velocity, and cause escillation of the wind vane,
making it difficult to observe the direction. It is therefore important
that an open site is selected where the distance between the instruments
and any obstruction is at least 10 times the height of the obstruction.
On such a site the internationally accepted standard exposure of wind
instruments is 33 fr (10 m) above ground level. The adeption of such
a standard exposure is particularly important at airports owing to their
international usage. When such an exposure |s not possible the instru-
ments should be erected at such a height that their indications are as
far as possible unaffected by local obstructions and represent what the
wind at 33 ft would be if there were no obstructions in the vicinity.
This Is usually obtained by placing the instruments at a height exceeding
33 ft by an amount varying with the extent, height and distance of the
abstructions.

When erecting the wind vane or anemometer care should be taken
that the spindle carrying the rotating vane or anemometer head be
truly vertical and that the direction indicating cardinals of the wind
vane be correctly orientated to true directions, north, south, east and
west, This can be done by reference to the Pole star or by a magnetic
compass, making due allowance for the annual change in the deviation of
magnetic from due nerth ; or by reference to the south point which can
be found with a good ‘ocz| sundial or by a watch set at "' local apparent
time."" The position the vane takes up with respect to the wind
direction should be tested by artaching a long streamer and noting
whether its direction agrees with that of the vane. This should be
repeated from time to time in case the vane gets a bias one way or
another.

10
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WIND VANE

Instruments for indicating the direction from which the wind flows
have been used in vartous forms since Roman and Greek times and toda
are available in many designs. The Wind Vane described Is that whic
under test meets more than most other patterns the desirable proper-
ties for accurate direction indication. It rotates with the minimum
friction ; is properly balanced to avoid bias towards any particular
direction ; and Is designed to produce the maximum torque, for a given
change In wind direction, in relation to its moment of inertia. Reson-
ance of the vane to wind fluctuation is avoided as much as possible by
damping to make it approximately dead beat. [t is manufactured to a
British Meteorological Office Specification.

The Vane illustrated above rotates on a ball bearing spindle which
is extended below the base. By means of connecting sleeves and
direction rods this spindle can be extended into the building on which
the vane is mounted and a simple direct-reading dial improvised. The
base of the Wind Vane hasa 14 in. BSP socket for screwing to a stee| pipe
or mast.

W 1000 Wind Vane, British Meteorological Office Pattern, Mk 118,
with cardinal points N 5 E and W

W 1002 Ditto, but with compass point equivalents in code figures
for degrees : 09, 1B, 27 and 36 (equivalents to East, South,
West and North)
2718 in 69 46 cm 1G1b 4-5 kg



REMOTE INDICATING
WIND VYANES

ILLUMINATED DIAL PATTERN

This Instrument consists of a Wind Yane (p 11}
mounted on to a housing containing 3 contact
maker attiched to the spindle of the vane. The
contacts are connected by 9-core cable to elght
diractian lamps which illuminate the cardinal points
of a dial similar to that illustrated, Intérmediate
positions such as NNW or code figure 34 are shown
when two adjacent lamps are in circuit together
thus making it possible to Indicate 16 points of the
compass. The instrument operates off an electric
supply from either AC mains or batteries. One or
two dials may be operated off one vane.

W 1050 Remote Indicating Wind Vane (Illuminated Dlal Pattern), British
Meteorological Office Mk A, with one dial indicating cardinal points

™5 Eand W and four intermediate positions

¥y 1052 Ditto, bur with compass peint équivilents in code figures for degrees :
05, 09, 14, 18, 23, 27, 32 and 36

W 1054 Mains Transformer, suitable for mains supply and length of cable to be
used

W 1056 Batteries, dry cell, suitable for length of cable to be used

W |058 9.Core Cable, per yard

W I060 Extra Indicator Dial

DIAL POINTER PATTERN

Two types are cffered, cach incorpara-

ting a vane similar o that illustrated on
page |1, In the one the movements of
the vane are transmitted by the “Desynn'’
system to the remote dial and In the other
“ Magslips "’ ‘are used. The first is less
expensive but requires more frequent
cleaning and possibly the annual replace-
ment of the Desynn transmitter unit
The second should give many years trouble-
free service. Both can operate one or
two rémote indicating dials.

W00

W ll02

WliDg
Wl 106
W lI5a

W lis2
W ll154

Remote Indicating Wind Vane (Dial Pointer Pattern), British
Metearolagical Office Mk A, with ane Desynn type indicator dial 07 to
360° and eight Cardinal Paints, for use off 12.0r 24 v DC supply

Mains Transformer-Rectifier, suitable for mains supply and length of
cable ta be used

3-Core Cable per yard
Extra Desynn type Indicator Dial

Remote Indicating Wind Vane (Dial Pointer Pattern), with one
Magslip cperated indicator dial, 0° to 3607 and eight Cardinal Points,
for use off 200 250 v AC mains, complete with transformer

5-Core Cable, per yard
Extra Magslip type Indicator Dial

I2
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CUP COUNTER ANEMOMETERS

These anemometers are normally uted for measuring the total wind-run passing
the point of cbservation it a given period of time. They are provided with three
S.inch diameter conical cups with beaded edges. Their spindles are connectad by
worm gearing to revolution counters with a gear ratie 2o selected that the counters
indicate directly the ** run "' of wind in hundredchs, tenths and single miles or kilo-
metres up to 9999:%3 miles or kilometres. 5o that the run of wind may be messured
ramotely over short perlods of time provision is made in the standard housing for
tungsten contacts which close & battery circuit every twentleth of 2-mile or tenth of a
kilometre.  When reading in nautical miles the number of contacts-made in 3 minutes
is the wind speed in knots, when reading in miles—in mph, and when In kilometres the
number of contacts made in & minutes is the wind speed in kph. The contacts are
counted by cunnn:tinE in the Circuit a buzzer or signal lamp supplied with current
from dry batteries. Each instrument has a socket in its base tapped with a & in.
British Standard pipe thread into which a short length (not more than about | ft} of
appropriately threaded gas plpe may be screwed, The cups and arms are removable
for compace packing.

This type of anemometer js accurate to slightly under | kt at normal wind spoeds,
5 to B8O ke, and the cups commence to rotate at speeds between 1L and 2 kr. Below
5 kt its accuracy depends largely upon the state In which the Instrumaent is malntained.

W IZ00  Cup Counter Anemometer, British Meteorological Office
Pattern, Mk I, without electric contacts, reading In
nautical miles

W 1202 Ditto, with electric contacts

W 1204 Cup Counter Anemometer, British Meteorological Office
Pattern, Mk, Il, without electric contacts, reading in miles

W 1206 Ditto, with electric contacts

W 1208  Cup Counter Anemometer, British Meteerological Office

Pattern, Mk Il, without electric contacts, reading in
kilometres

W 1210 Ditto, with efectric contacts
W 1212 2-Core Cable, per yard
W 1214 Spare Battery, inert cell

W 1216 Portable Receiver Mk Il (buzzer box), with batteries and
appropriate tables

Anemometer 18 « 10z In  45:5x26-5cm 81 1b 3.B5 kg

i



Barniver Transmiteer

The Cup Centact Anemometer illustrated Is British Meteorslogical
Office Pattern Mk Ill and is provided with three conical beaded-edge
cups. A contact maker driven from the spindle makes an electrical
cantact every twentieth of a mile or tenth of a kilometre run of wind,
The time of contact is made constant and independent of wind speed by
using a falling weight to operate the switch which makes the contact,
This prevents the contact remaining in the ON position during a calm
or in very light wind and so prevents the battery becoming discharged.
Platinum contacts are used In preference to a mercury switch since the
latter Is liable to break during transit, with the subsequent risk of
contamination from spilt mercury.

The instrument s used with a portable receiver incorporating a
simple buzzer operated from inert cells. In the lid of the receiver Is
fitted a table of wind speeds for various frequencies of contact. In this
combination the anemometer can be used to obtain the average wind
velocities over short periods of time. Alternatively it can Eu con-
verted Into an anemometer of the counter type by using it in conjunction
with an electromagnetic counter assembly.

The accuracy of the anemometer is subject to the same limitations
as for the Cup Counter Anemometers described on page 3.

W 1250 Cup Contact Anemometer, British Meteorological Office
Pactern, Mk lll, with Portable Receiver, Mk II, table in knots
W 1252 Ditto, with table in miles per hour
W 1254 Ditto, with table in kilometres per hour
W 1212 2-Core Cable, per yard
W |214 Spare Battery, inert cell
Anemometer 1810z 0in 457 «26-5cm 8F1b 3:85 kg

| 4
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CUP GENERATOR ANEMOMETER

Whereas the Cup Counter and Cup Contact Anemometers are for
the measurement of average wind velocities the Cup Generator pattern
is designed for obtaining at a distance from the head an instantaneous
reading of wind velocity at any given moment. This is done by using
the rotation of the cup head to drive a small |2 pole permanent-magnet
rotor, the motion of which induces an alternating voltage in the stator
windings. This voltage is fed to one or more DC voltmeters, connected
in parallel and sicuated as far from the head as convenient. These
incorporate metal rectifiers, temperature correcting elements and
have 4% in (11 cm) diameter dials and €z in (15-9 em) diameter flanges
for panel or wall mounting, The dials are calibrated in knots, miles per
hour or kilometres per hour, The anemometer base is screwed 2 in.
BSP for mounting on a3 mast. From the above description it will be
noted that no external source of electricity is required for this
instrument.

Although the scale on each indicater commences at zero the charac-
teristles of the rectifier and the anemometer movement itself reduce the
effective zero to about 5 ke, In steady winds the instruments should be
correct to -4 kt at speeds from 5 to 20 kt, +1 kt from 20 to 60 kt
and -+ 1§ kt from 60 to 30 kt. Up to 3 indicators may be connected in
parallel from one anemometer without affecting the accuracy, subject
to the total resistance of each core of twin cable not exceading 10 ohms
(approximately 550 yd single core cable 0-048 in. diameter).

VW 1300 Etgr Generator Anemometer, British Meteorological
flice Pattern, Mk IB, complete with one Indicatar call-
brated 0 to 90 knots and 3 yd of cable

W 1302 Ditto, 0 to 100 miles per hour
W 1304 Ditto, 0 to 160 km per hour
W 1306 Extra Indicator (state calibration required)
W 1212 2-Core Cable, per yard
Anemometer [B 11 in 457 %292 cm (410 63 kg
| E



W 1352
W 1354
Wy 1356
W 1358
Wol3sD
W D54

W 1056
W 1362

COMBINED DIAL TYPE
VELOCITY AND DIRECTION

This Is a combination of a Cup Genera-
ter Anemameter Mk IB (p 15} and a Dial
Pointer Pattarn Remote Indicating YVind
Yane W 1150 {p 1Z), The anemomaeter
is. mounted on the housing which i3
formed above the vane te hold the ** mag-
slip- " typa of transmiteer.  One indlcator

COMBINED DIRECTION AND
VELOCITY INDICATORS

COMBINED DIRECTION INDICATOR
AND CUP CONTACT ANEMOMETER

By connecting one of the Cup Contact Ane-
momaeters described on p 14 to an Iluminated Dia!
Fatterin Remore Indicating vVind Vane similar T4
those described on p 12 we offer a2 combined inscru-
mant far the distant Indicatian af wind direction and
measurement of average wind velocity. Each set of
egquipment I8 provided with a mast head assembl
unit and can be uisd with a transiormer of A
mains-or off dry batteries.

Vv 1350 Reading in knots and cardinal points
NS Eand'W

Ditto, with compass point equivalents in code figures.-for degrees

Reading in miles per hour and cardinal points N 5 E and W

Ditto, with compass point equivalents In-code figures for degrees

Reading in kilometres per hour, and cardinal points N 5 E and W

Ditto, with compass point equivalents in code figures for dogrees

Mains Transformer, suitable for maing supply z2nd length of cable to be
wsed

Batteries, suitzble for length of cable to be used
10-Core Cable, per yard

INDICATOR

dial is supplied for the direction and one
for the velocity. Both are mounted in moulded cases with flanges for panel or wall

maunting.

W 1400

W ol402
W 1404
W52
W22
W 4068

Remote Indicating Wind Vane W 1150 with Anemometer W 1300,
0 to 90 knots, complete with transformer

Ditto, with Anemometer W 1302, 0 to 100 miles per hour

Ditto, with Anemamater VW 1304, 0 to 160 kilometres per hour

5-Core Cable, per yarg

1-Core Cable, per yard

Metal Mounting Cabinet, for desk use, to take direction and velecity
dials, as jllustrated above

&
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RECORDING CONTACT ANEMOMETER

This instrumenc Is designed to record ar 2 distance from the transmitter the total
run of wind. It will be found useful in thoss situations where the exposure point Iz
not readily accessible for taking readings from a cup counter anemometer or where
a series of readings are reguired at such frequent intervais that the use of a cup
caunter anamaoimieter proves impracticable and too time consuming. Also it s a
stmpla matter to calculate from the chart rocord the average wind specui ovar any

particular period of time.

The transmitter used is the Cup Contact Anemometer Mic 1l Illustrated on page 14,
This I3 connected to the recording mechanism by twin core cable. The retation of
the Anemometer cups causes an electrical contact 1o be made every twentieth of a
mile or tenth of & kilometre. This contact energises an electromagnet which by
means of 2 toothed wheel and escapement mechanism rotates a balanced cam. This
cam raises the pen arm half a divisicn on the chart. A complete rise of the pen (rom
the battam to the top of the chart s made In 100 contaces and is equivalent to 5 miles
or |10 kilometres run of wind, Since the chart height is 3§ in (% cmj each step can be
readily distinguished. Az the end of each complere rise the pen falls back to the base
line en the chart. The recorder tlock Is spring wound and s supplied for rotating
once every 24 hours on 3 weekly wind. The complete recorder is housed in 2
mahogany and glass case simiiar to thase used for our baregraph (p 132, Cat. 808}
and recording rain gauge {p 98). so that any combination of these three Instruments
makes an attractive display in an ofice or centre of interest in a public room,

W 1450 Recording Contact Anemometer, recording in nautical
miles, with 100 charts No. 368 and | bottle of ink
W 1452 Ditto, recording In miles, chart No. 368
W 1454 Ditto, recording in kilometres, chare No. 397
Transmitter, |8 <10 In 455<265ecm 8L Ib 385 kg
Recorder, ISx<10<%9in 3Bx25x23 em |12 1b 54 kg
W 1102 Mains Transformer-Rectifier, suitable for mains supply
and length of cable to be used
W 1056 Batteries, suitable for length of cable to be used
W 1212 2-Core Cable, per yard
T 6570 Spare Recorder Clock, daily
T |6908 Spare Dittmar Pen
W 1456 Spare Pen Arm
T 6566 Bottle of Ink
VW 1458 Extra Charts, 100



This anemograph records the instantancous wind speed and direction
simultaneously on the same chart, It has been adopred as a standard
instrument by the British Meteorological Office and by many observa-
tories and meteorclogical services throughout the world. It is manu-
factured in two forms ¢ (1) For direct reading on a recording mechanism
situated directly below the head and (2) For remote recording at a
considerable distance from the site of instaliation of the head.



DINES PRESSURE-TUBE ANEMOGRAPH

{continued )

Direct Recording Pressure-tube Anemograph Mk Il.  The head
is a type of pitot tube kept facing into the wind by the vane; it rotates
on a ball race at the top of a central supporting tube. The ' total
head "' pressure is transmitted via | inch (2:54 cm) diameter tubing to
the underside of a copper float situated in the partly filled floar chamber
of the recording mechanism at the foot of the anemometer mast, The
""static ' pressure (or suction) is derived from a series of holes drilied
into a larger diameter tube surrounding the central supporting tube men-
tioned above, This static pressure is transmitted via a second length of
| Inch diameter tubing to the space above the water and the float in the
float chamber. The pressure difference so created fluctuates with
varying wind speeds and causes the float to rise or fall. A rod attached
to the top of the float carries a pen which records the float movement
on a chart wound round a spring-driven rotating clock, The float is
shaped so that, In spite of the non linear equation relating wind velocity
to pressure, its rise or fall is made linear. On the charc 0-68in (17-3 mm)
= |0 knots, 0:6 in- |0 miles per hour and 9-5 mm— 10 kilometres per
hour.

The wind directien it recorded by connecting the vane to the
recorder by means of 5 ft (152 em) lengths of direction shafe which are
joined together, the lower end being connected to the recorder by a
universal joint. At the recorder the lower end of the universal joint
is connected to a vertical cylinder on which Is cut a double helix. Two
pens, one above the other, are used and their motion is contralled by
cams which fit inte the helix. The chart ruling consists of a vertical
scale in degrees from north through west, south and east te north. At
any one time one of the pens rests on the top or bottom north lines.
YVhen the acting pen reaches the nerth line on which the other pen is
resting it immediately returns to the other north line, and further
variations in the wind direction are shown by either pen according to
whether the wind veers, when the fower pen comes |nto action, or backs,
when the upper pen comes into action.

Remote Recording Pressure-tube Anemograph. The head unit
of this instrument is similar to that used in the Direct Recording Anemo-
graph except that a transmitting selsyn for wind direction Is used instead
of the direction shaft. The pressure and static tubes are connected
to the float chamber in the same way as those used in the direct record-
ing instrument, The motion of the float rod causes a rotation of a trans-
mitting autosyn. The wind direction and velocity are transmitted to
corresponding recelving selsyn and autosyn motors which record on a
chart simiiar to that used on the direct recording anemograph,

The only connection required is electric cable, the size of the con-
ductors depending on the distance between the transmitter and the
recorder. This may be up to 1,000 yards (or metres) and more apart,
Eight cores are necessary for the installation and it is recommended that
two additional cores should be made avallable for use of telephone lines
to signal from either end. Provision is also made for recording velocity
directly below the head unit. The recorder for this is not included in
the price of the instrument but offered as an extra item,



DINES PRESSURE-TUBE ANEMOGRAPH
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(continued)

Dines Pressure-Tube Anemograph Mk I, to record wind
velocity up to 90 knots, 110 miles per hour or 180 kilo-
metres per hour, complete with twin-pen direction
recorder, velocity recorder, IS ft (4:57 m) flexible con-
necting tube, 35 ft (10-67 m) direction shaft, box of access
sories and bottle of ink. (Charts to be selected {from items
W I540, W 1542 and W 1544.)

Metal Dust Cover for recorder unit, with 2 glass panelled

doors and hinged lid

Remote Recording Pressure-Tube Anemograph, to
record wind velocity up 1o 90 knots, |10 miles per hour or
|BO kilemetres per hour, complete with velecity and direc-
tion transmiteing units, combined wvelocity and direction
receiver with clock and drum, 15 ft (4:57 m) flexible con-
necting tube, box of acressories and ink. {Charts to he
selected from items W 1540, W 1542 ond W |544)

Glazed Metal Cabinet, to house wvelocity and direction
receiver

10-Core Cable, per yard (915 cm)

Recorder Clock and Short Drum, with base plate for
recording wind velocity only directly below head unit,
{ Charts to be selected fram items W 1546, W | 548 and W 1550.)

ACCESSORIES

100 Daily Charts No. 553, Yelocity and Direction, range
0 to 90 knots

Ditto, Chart No. 423, range 0 te 110 mph
Ditto, Chart No. 318R, range 0 to 180 kph

100 Daily Charts No. 557, Velocity only, range 0 to 50
Knots

Ditto, Chart No, 474, range 0 toc |10 mph

Ditto, Chart No. 473R, range 0 to 180 kph

Spare bottle of ink

Spare Pen

Galvanised lron Tubing, | in (254 mm) bore, In 10 ft

(305 m) lengths, for pressure and static conhections.

(100 fr or 30-5 m necessary for mounting Instrument head on
18 ft mast.)

Spare Recorder Clock and Drum for velscity and direction
Spare Recorder Clock and Drum for velocity only

In addition to the above we can gisc supply [nstruments to record wind

vefocities of 150 or 220 mph (270 or 360 kph).

Quotations for these will

be sent against inquiries

-
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ANEMOMETER MASTS
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Galvanised Mild Steel Anemometer Masts, supplied with angle steel corner
posts In 10 ft (305 m) lengths, angle steel girts every 5 ft (1:52 m), cast iron feet
with fixing plates, angle steel supports for wooden piatform, ladder, mast cap screwed
2in BSPthread to take anemometer with adaptor, complete with full complement
of bolts and nuts for assembly on site.  Available for the following heights which are
measured from ground level to the top of the mast cap.

W 1650 18§t (549 m) W 1654 28t (B-54 m) W 1658 48 ft (1464 m)
W 1652 23 ft (701 m) W I656 38 (e (11:59 m) W 6D 58 fr (1769 m)

-
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SENSITIVE ANEMOMETERS

This anemomaeter is a modified and
improved version of the instrument
designed originally by Professor P, A,
Sheppard In 1940. |t combines the
advantages of a wvery low starting
speed, slightly in excess of 0-3 feet
(O:] metre) per second, with the
ability to withstand exposure to high
winds. Its design gives it freedom
from overestimation In gusty winds,
while its calibration is linear. Each
Instrument is provided with a calibra-
tion chart up to 40 ft/sec or 123
m se¢ but this limit can be extended
if specially requested. It has been
shown that the calibration remains
constant over a long peried of use,
damage to the cups, exposure to salt
spray, etc., appear to be the only
factors to cause a falling off in the
CUrve.,

Two models are made, a dial counter pattern and an electric contace
pattern. The counter pattern is provided with three rotating pointers,
for counting the revolutions of the cups. The main pointer indicates the
units up to: 100 while the other two indicate hundreds and thousands.
By using a stop watch the number of cup revolutions in one or three
minutes is recorded ; then by reference to the calibration chart the
wind speed in feet or metres per second Is obtained. In the case of the
contact pattern the revolutions of the cups are counted by means of an
electromagnetic counter operating at 6 volts and connected to a light
contact provided in place of the instrument counting mechanism. Two
contacts are made for every three revolutions of the cups, while with the
usual counters up to 9,999 counts may be recorded at a maximum rate
of 10 per second. This contact pattern is of value where the observer
wishes to be remote from the anemometer. The cups of both models are
removable and for transport purposes are packed by the side of the main
I::-;‘:rd;r of the instrument in a carrying case together with the calibration
chart.

T 16100 Counter pattern, calibration chart In ft,/sec
T 16104 Counter pattern, calibration chart in m ‘sec
T 16108 Contact pattern, calibration chart in ft/sec
T 16111 Contact pattern, calibration chart in m /sec
T l6ll6 Electromagnetic Counter for T 16108 or T 16112

Anemometer In case, 129« 4in 3023 10em 4llb 2kg

A mare detailed description of this Instrument will be found in a separate
publication which will he sent on request,
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HAND ANEMOMETER

This instrument is manufactured to a
British Meteorological Office design. It has
four hemispherical beaded cups |5 in (32mm)
diameter with their centres moving in a
circle of 1§ in (35 mm) radius.

The cup head Is connected by a shaft to
a magnetic-drag mechanism In the body of
the Instrument. The shaft rotates on ball
bearings and carries 3 four-pole permanent
magnet and keeper on the end remote
from the cups. A copper-alloy drum
restrained by a hairspring Is located in the
air gap between the magnet and the keeper.
The drum carries a pointer which sweeps a
near uniform scale visible through a window
on the side of the case. The scale Is gradu-
ated in knots and in metres per second.
The instrument is fitted with a handle, and an extension to avoid
damage when it is laid on its side ; it is provided with a carrying case
with leather handle.

The instrument is not sensitive to wind speeds below about 2-3
knots and is not accurate below about 5 knots. When new the errors
on the remainder of the scale should not exceed | to 2 knots.

W 1700 Hand Anemometer, British Meteorological Office Pattern,
scale range 0 to 60 knots and 0 to 30 metres per second,
with carrying case.

Dimensions and Weights in carrying case :—
I2x5x4% In 305x127 %105 ecm 5 Ib 225 kg



Altkough not regularly used for meteorological work these zir meters can form a
useful addition to the range of Instruments for measuring low and medium wind
velocitios, particularly those close to the ground. Theiu are small in size and light in
weight, but being delicately made should never be left permanently In position.
They should te brought indoors after ecach observation,

These meters, made for the variety of ranges listed below, register on their dials
the number of linear feet of air passing their rotating vanes. By taking a count over
a glven period with a stop watch, the air speed in feet or metres per mingte may be
calculated, With the exception of T 16300 and T 16320 all models are fitted with
aluminium vanes but for these two Instruments mica vanes, which weigh only one-
third of a gram are wsed. Although the minimum velocity registerad by these
lateer two instruments is shown as 50 fe and |6 m per minute respectively, they cannot
be conzsidered very accurate below |00 ft and 33 m per minute.

When in use the vanes, which are surrocunded by a 2§ in (7 cm) diameter guard,
should face the direction from which the wind blows, wirth the 22 In (6 cm) dial to
leeward. In practice this is sometimes done by mounting the instrument on a fixed
circular mounting plate graduated in degrees with the 360" mark pointing true narth.
The instrument |5 then rotated until the vanes shaw no tendency to turn one way
or the ather. |t |3 then rotated through %0° o that its axis js paralle! to the wind
direction.

Portable Air Meters, each with stop-and-start and set-to-zero controls, and
provided with red mounting adaptor and leather case :—

Minimum velocity Maxkmum velacicy Dials Reglstering
per min per min to
T 16300 e 800 fr 1,000 fr
T 16304 150 e 3,250 fr 100,000 fr
T 14308 300 ft 2.000 It 10,000,000 fe
T 16320 & m 250 m 1,000 m
T 16324 &0 m |, COG m 100,000 m
T 16328 00 m 3,000 m 19,000,000 m

In case4x4x4in 10x10x0em | Ib4ox 0:56kg

=
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ATMOSPHERIC PRESSURE

CONTENTS
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INTRODUCTION

CR our mercurial baromerters, scales are avallable for measuring

the atmospheric pressure in millibars, millimetres or inches.
Untii recently the conventions governing the scales of these instru-
ments were very misleading. By international agreement these con-
ventions have now been rationalized and a new series came into use on
Ist January, 1955. The history and the final agreements on the scales
are the subject of a new British Standard No. 2520. Briefly, all pressure
scales have a common zero and now measure pressure directly when the
whole barometer is at 0°C, and is subject to standard gravity, 980-665
cm/s* All new barometers supplied by us since Ist January, 1955,
comply with BS 2520. We can If desired completely or partially modify
existing barometers and we shall be pleased to quote for this work on
receipt of the barometer. BS 2520 contains tables necessary for the
reduction of readings to the new standard. In all cases the convention
to which the barometer conforms is engraved near the scales,

Since millibar, millimetre and inch scales are now correct at 0°C,
there is no longer much reason for erdering barometers with two scales,
since when a conversion is required this can easily be made by reference
to the tables given in BS 2520 which will be supplied with each inscru-
ment. Y¥e therefore advise customers to order Instruments with
millibar scales enly as strongly recommended in BS 2520.
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KEW PATTERN BAROMETERS

These barometers are the chief types of mercury barometers used in
meteorological work, whether on land or sea. Two patterns are made,
both to British Meteorclogical Office Specifications ; the Kew Pattern
Station Barometer and the Kew Pattern Marine Barometer. They are
preferred to Fortin Barometers because owing to their principle of
cperation only one setting Is required when making an observation.
This.is made possible by contracting the scale to allow for the rise in the

cistern level when the barometric pressure falls, Thus the
so-called millibars, inches and millimetres are not real unics
but are shorter by the amount necessary to make the correc-
tions, this depending on the ratio between the bore of the
tube and the internal diameter of the cistern,  Since It is not
necessary to correct the level of the mercury the cisterns are
made of stainless steel,

The chief differences between Station and Marine patteérns
are in the construction of the glass tube and the length of the
suspension arm. The central section of the tube in a Marine
barometer is made of capillary bore which offers a resistance
to the rapid escillation of the mercury caused by the ship's
motion. The longer suspension arm is fitted to prevent the
Instrument being damaged while swinging.

These barometers cannot be made 2o portable as can the
Fortin type by screwing up the cistern bag until the whole of
the cistern and tube are filled with mercury. For this reason
they are more difficult to handle in transit by road, rail or
sea,

The scale normally recommended is graduated in milli-
bars but if preferred inch or millimetre scales or a combina-
tion of any two scales can be provided. A thermometer is
ficted to each Instrument so that temperature corrections
may be made : these thermometers are graduated In degrees
Celsius for millibar and millimetre scales and in degrees
Fahrenheir for inch scales.

Each instrument is supplied with a gimbal, suspension
arm and bracket for wall mounting. Cases are an optional
extra,

ar T
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KEW PATTERN BAROMETERS

(cantinued)

The scales and combination of scales which can be supplied are as
follows :—

Ordinary Range Long Range Vernier reading to
870 to 1060 mb 680 to 1060 mb 0-1 mb

257 to 314 inHg 20 to 3| 4 inHg 0-002 inHg

650 to 800 mmHg 510 to B00 mmMHg 0-05 mmHg

Kew Pattern Station Barometers Mk Il, each complete with
gimbal, suspension arm and bracket for wall mounting, but without
case (see WV 2062).

mb inHg mmHg NPL
certificate
Single scale, ordinary
range ... e WW2000 W 2002 W 2004 W 2006

single scale, long range W 2008 ‘W 2010 W 2012 W 2014

mb mb inHg MNPL
& inHg & mmHg & mmHg certificate
Double scale, ordinary
range ... <. W 2020 W 2022 WY 2024 W 2026

Double scale, long range W 2028 W 2030 W 2032 W 2034

Kew Pattern Marine Barometers, each complete with gimbal,
suspension arm and bracket for wall mounting, but without case (sece

W 2062).

m b inHg mmHg MNPL
certificate
Single scale, ordinary
range ... .. W 2050 W 2052 WV 1054 Wy 2006
mb mb inHg NPL

& inHg & mmHg & mmHg certificate
Double scale, ordinary
range o YW 2056 W 2058 W 2060 W 2026

W 2062 Carrying Case, with rubber packings, lock, key and rope
handle, for use with any of the above Instruments

W 2064 Bilham Air Baffle, for safer transportation, This protects
the end of the tube in the cistern and makes it practically
impessible for air to enter the tube. It is strongly recom-
mended for instruments being sent long distances



PATENT FORTIN BAROMETER
Patented in Great Britain. No. 497025

This Barometer, which has now been in use
for many years in all parts of the world, has certain
marked advantages over the older form of Fortin
Instrument.  These advantages can be briefly
described as follows :—

(1} Greatly increased ease and accuracy of
the setting of the fiducial point which is
viewed, with its reflected image, through
a special optical system. (See illustration
on next page),

{2) The fiducial point is fixed to the metal
frame and its height cannot vary.

(3) An air purifier and a dust trap are pro-
vided, hence the mercury in the clstern
can always be kept clean.

(4) The construction ensures that the glass
tube s not under strain—therefore the
risk of breakage is greatly reduced.

The way in which the above advantages have been
achieved |s as follows (—

The complete cistern is made of close-gralned
cast iron. A subsidiary chamber, cast to one side,
carries the fiducial point firmly screwed into its
top portion. The sides of this chamber have holes
in opposite faces, carrying 2 small eyepliece in the
front and a glass disc at the back, these being so
positioned that the point and its image, reflected
in the mercury surface, appear In the centre of the
field of view as shown in the Illustration. By this
arrangement the point s viewed under good
conditions which permit settings to be made and
repeated by different observers with an accuracy
unattainable with other types of Fortin Baro-
meters.

I8



N Uy

PATENT FORTIN BAROMETER

(continued)

Errors which may be caused by poor fitting
cistern glasses or excessive tightening of the
screws by the users of the more common types
of Fortin barometer are avoided by having both
the fiducial point and the tube carrying the scale
firmly fixed into the cast ron cistern.

Special attention is paid to overcome those
troubles which occur when dirt appears on the
mercury surface, either in the tube or the cistern,
The mercury is trebly distilled and then filtered
before use. The tubes are well boiled to drive off
air and water vapour, and so ensure good vacua
and menisei. Under cap 8 an air purifier or filter,
through which all air entering and leaving the
barometer has to pass as the mercury rises and
falis, Is provided to keep out as much dirt as possible. |f, however,
after a long period of use the mercury surface In the subsidiary cistern
becomes cloudy, It can be cleaned by lowering the usual setting screw A
and then raising it again. This allows the mercury to flow into the
main cistern and back again Into use with its surface clean and sparkling.

The design of the barometer is such that, although careful handling
is necessary, It Is sufficlently robust to withstand transit risks with very
few breakages. The tube is carefully annealed
after working to withstand reasonable shocks or
large temperature changes; while since the cistern
is of cast iron and the eyepiece and windows are
robust, no damage is likely to occur to this part
of the instrument.

Zoro point and it reflected
lmags a5 seen chrough she
#yepiecn
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PATENT FORTIN BAROMETER

{continued)

Barometer Scales. Our Patent Fortin Barometer is supplied with
either single or double scales in three alternative ranges to enable users
at various heights above sea level to choose that which will suit them
best, As mentioned in the introduction to this section, single scale
instruments divided in millibars are recommended, Details of these
scales and ranges as well as the heights above sea level up to which they
can be used are as follows ;

Ordinary Range Long Range Extra Long Range
for use up to for use ug to far use up to
1,300 fr (450 m) 3,500 1 (1070 m) B,000 fr (2440 m)
870 o 1070 mb 800 to 1070 mb ¢80 to 1070 mb
650 ro 800 mmHg 400 to 800 mmHg 510 to 800 mmHg
25-6 to 31-6 InHg 23-6to 3|-6inHg 20 to 31-6 inMHg

scales divided in millibars read to 0:1 mb
scales divided in mmHg read to 0-05 mmHg
scales divided in inHg read to 0-002 inHg

Mational Physical Laboratory Certificate corrections are rounded to
the nearest 01 mb or corresponding mmHg or inHg, and are accurate
to +0-20 mb, +0:15 mmHg or 4-0-006 inHg

Patent Fortin Barometers, fitted with 04 in. (10 mm.) bore tube,
mounted en polished black board fitted with opal reflectors and metal
hanging plates :(—

MNPL
mb mmHg inHg certificate
Single scale, ordinary range TICOCO TI0004 T I0008 T 10012
Single scale, long range TIC0I6 T 10020 T 10024 T 10028
Single scale, extra long range TI0032 TIGO36 T 10040 T 10044
mb mb mmHg MPL

& mmHg  &inHg &inHg  certificate
Double scale, ordinary range TI0048 T I0052 T 10056 T 10060

Double scale, long range T 10064 T I0068 T 10072 T 10076
Double scale, extra long range T 10080 T 10084 T 10088 T 10092
Net & |b 72 kg 44 <7 <4 in 1121810 cm
Gross 3006 I3-6kg 48 x99 64in 122 23 % 15 cm

T 10096 Glass and Mahogany Case, for Patent Fortin Barometer,
with glass front and sides, reflectors, lock and key. This
forms a good protection against dust

Inside dimensions 4851 <43 in (12014 < 115 em)
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SMALL SIZE FORTIN BAROMETER

This instrument does not incorporate the improve-
ments of design found in our Patent Fortin Barometer
and s constructed in 2 cheaper manner with a view to
making available an inexpensive instrument to those who
are not concerned with the higher precision and accuracy
obtainable with our other baromecter, It Is often sold to
schools and educational establishments for demonstration
purposes, ltis fitted with a glass tube of 0-25 in (6-4 mm)
bore and Is mounted on a pelished wood board fitted with
reflectors.  The scales are as usual divided on the brass
frame, silvered and protected by a glass sheath. The
usval scales are divided down to 890 mb, 668 mmHg,
or 26:3 inHg. The verniers give readings to 0:1 mb,
0-05 mmHg, or 0-002 inHg. Long range barometers can
be made to special order to read down to 680 mb,
510 mmHg or 20 inHg.

T 10150 Single scale, millibars
T 10154 Single scale, mmHg

T 10158 Single scale, inHg

T 10162 NPL Report on tolerance test of single scale
barometer

T 10166 Double scale, millibars and mmHg
T 10170 Double scale, millibars and inHg
T 10174 Double scale, mmHg and inHg

T 10178 NPL Report on tolerance test of double scale
barometer

T 10182 Glass and polished wood case for above
barometer, with glass front and sides,
reflectors, lock and key

Barometer on board 43x 3435 in 108 9% %em  &f1b 3 kg
Packed 486 x6 in 12415 |5cm 1741b 77 kg
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OBSERVATORY BAROMETER

(continued)

This instrument is used in: first order observatories and meteoro-
togical stations In many parts of the world as a very accurate means of
measuring atmospheric pressure. It |s also used as a reference standard
for checking and standardising other types of barameters including those
of the Kew and Fortin type. Great attention has been paid to securing
accurate readings by the use of points, viewed under magnification, for
setting the mercury levels, At the time of writing we ourselves have
one of these barometers which has been used for setting our other
types of barometers for over 25 years.
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OBSERVATORY BAROMETER

{continued)

Observation of the fiducial point in this barometer is facilitated by
an optical system similar to that in our Patent Fortin Barometer, see
page 29. This is applied not only to the cistern level but also to the top
of the mercury column.  As a result of this and the novel design of the
instrument consistent readings of less than 005 mb, 0-02 mmHg or
0-001 inHg can be easily made. This compares to the ordinary type of
barometer where the readings of different observers can vary by more
than 0-2 mb, 0-| mmHg or 0-004 inHg. The disgrammatic view on the
previous page illustrates how this is achleved,

Since the glass tube of a barometer merely serves as a support for
the mercury column and does not influence its height we have arranged
that the tube, with a point sealed into a chamber at its top, can be
moved up and down arcund the mercury until the point just touches
the mercury surface in the chamber, At the same time the space at
the top of the chamber is made of such a size that capillary depression
becomes of insignificant proportions, Thus the diameter of the chamber
is | in. (25 mm) but since only a small proportion is actually used the
diameter of the tube itself is much reduced with a consequent saving in
mercury, Furthermeore by bringing the mercury to a fixed distance

from the top of the chamber the effects of residual air or water vapour
are consomnt.

Since the cistern has to supply the tube with mercury for changes
in height and because the end of the glass tube also has to'move in and
out of it the cistern level alters. Adjustment for this is made by attach-
ing a point to a flat brass bar which carries the scale and which is movable
up and down by a screw. The point is thus adjusted to the new level of
the mercury in the cistern. In effect the vernier is attached to the tube
so that as settings of the top point are made the vernier is moved up and
down the scale. Thus the operation of this barometer Is the reverse of
a Fortin, in that first the point is set to the top of the column and then
the adjustment is made for the change in cistern level,

W 2200 Observatory Barometer, range 795 to [065 mb and 595 to
800 mmHg, reading te 0-05 mb and 002 mmHg

W 2202 Ditto, range 234 to 31-5 inHg and 595 to 800 mmHg, reading
to 0.00! inHg and 0-02 mmHg

W 2204 Ditto, range 795 to 1065 mb and 234 to 315 inHg, reading
to 0-05 mb and 0-001 inHg

W 2206 NPL Certificate
46110 Bin 11825520 cm 94|b 43 kg
Packed 55 «25=17in 140x625-43em 17516 79 kg

34
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ANEROID BAROMETERS

British Meteorological Office Patterns

Anerold Barometer Mk ||

The two types mentioned are the Mk | and Mk Il,  The chief differ-
ence between them is that the Mk | has a better guality brass case and dial
while the dial itself s graduated in inches as well as milllbars. For use
by our oversea customers we also Include similar aneroids with milli-
metre scales. The movement of both patterns is compensated for
temperature with a bimetallic link and is housed in a cylindrical brass
case of 4 in (10 cm) diameter, fitted with a bevelled glass front, A
movable index, which can be set independently of the aneroid pointer,
Is fitted to the glass front for showing change in pressure.  An adjusting
screw can be operated through a hoie in the base of the cate,

W 12250 Anercid Barometer, British Meteorological Office Pattern
Mk I, range 880 to 1070 mb and 260 to 316 inHg, divided
to | mb and 0-02 InHg, in hinged lid storage case

W12252 Aneroid Barometer as W 2250, but range 880 to 1070 mb
and 650 to 790 mmHg, divided to | mb and 0-5 mmHg

W 2254 Ditto, range 26 to 31-6inHg and 650 to 790 mmHg, divided to
002 inHg and 0-5 mmHg

VW 2156 MNPL Certificate

W 2258 Aneroid Barometer, British Meteorological Office Pattern,
Mk 1l, range 855 to 1055 mb, divided to | mb, in hinged lid
storage case

W 2260 Aneroid Barometer as W 2158, but range 26 to 316 inHg,
divided to 0-02 inHg

W 2261 Ditto, range 650 to 790 mmHg, divided to 0-5 mmHg

VW 2264 NPL Certificate
6xb6x2%in l6xl6x7em 2lbéoz |1 kg



ANEROID BAROMETERS

{continued)

POCKET SIZE

These instruments are similtar in degign to those described on the previous page
except that they are smaller in size and have combined altitude and barometer scaies.
The alticude scales can be supplied ** fixed ' or ** revolving '' according to preference,
The movements are mounted in 3 in, {7:5 cm) diameter brass cases and are com-
pensated for temperature changes. Thoy are provided with marson snap-lid outer
cases.

The altitude scals ranges described below are total ranges, Customers are asked
to state how many feet or metres below zers are required to be shawn an the dial,

Range of Fixed Alvitude Scale Revolving Altitude Scale
Altirude with with
Scale Barometer Scale : Barometer Scale :—
inch millibar Inch il i bar
3,000 fr W 2300 W 2310 VW 2320 W 2330
6,000 fr W 2302 W 2312 W 2322 W 2332
10,000 fr VW 2304 W 2314 W 2324 WY 2334
15,000 fc W 2306 W 2316 W 2326 W 2336
20,000 ft VW 2308 W 2318 W 2328 W 2338
millimetre millibar millimetre millibar
1,000 m W 2350 W 2380 wW 2370 W 2380
2,000 m W 2352 W 2362 W 2372 VW 1382
3,000 m W 2354 WY 2164 W 2374 VW 2384
5,000 m W 2356 W 2366 W 2376 W 2386
6,000 m W 2358 W 2368 VW 2378 Vv 2388
3pdiavlyin 825diax3Bem lboz 0+4kg

i6



BAROGRAPH

British Meteorological Cffice Small Pattern

The pressure sensitive unit of this type of recorder consists of a
stack of separate evacuated chambers or capsules fitted with internal
springs and connected together in series, the lowest one being fixed to
a brass plate mounted on the instrument base. The expansion and
contraction of this unit with change of atmospheric pressure is trans-
mitted through a léver system to the pen arm spindle and thence to the
pen itself which records on a weekly chart covering a range of 950 to
1050 mb with a scale value of 0-75 mm to | mb. The instrument s easily
adjusted by turning a milled-head screw,

The base and case are both made from good quality, pelished hard-
wood. The top part of the case, or cover, Is provided with two windows
and Is hinged to the base at the left hand end. A handie [s fixed to the
top.

W 2450 Small Barograph, British Hftﬂnrntngl;ical Office Pattern,
range 950 to 1050 mb, complete with 55 charts No. 277, one
vottle of ink and Instructions

W 2452 Ditta, range 28 to 3] inHg, chart No. 276

W 2454 Ditte, range 710 te 790 mmHg, chart No, 485
W 2456 Extra Charts, 55

W 2458 Extra Charts, |00

W 2460 Spare Pen

W 2462 Spare Pen Arm

T &5£6 Bottle of Ink

T 6574 Spare Clock, weekly

24 <74 «8in 318x19<203 cm Bz lb. 3-85 kg
An ettractive commercial pattern barogroph of similar range ond sensi-

tivity but manufactured ot a lower cost is (llustroted ond described on poge
132 of our Catalogue 808, Details will be sent on request,



OPEN SCALE BAROGRAPH

British Meteorological Office Pattern

The aneroid unit of this barograph is of the bellows type with an
internal spring. The magnifying tever system makes the pen arm move
18 mm for @ change in pressure of | mb. The chart has a range of
950 to 1050 mb or equivalents in inHg and mmHg. Thus the instrument
has such a high degree of sensitivity that the movement of the pen is
plainly visible during storms.  The clock and movement are mounted on
a stout metal base. A glass cover with a metal frame is provided to pro-
tect the movement and keep out dust,

W 2500

W 2502
VY 2504
W 2506
WY 2508
W 2510
W 2512
T 6366
W 2514

Open Scale Barograph, British Meteorological Office
Pattern, range 950 to 1050 mb, weekly clock, complete with
55 charts, ink and instructions

Ditto, range 28 to 31 inHg
Ditto, range 710 ta 790 mmHg
Extra Charts, 55

Extra Charts, |00

Spare Pen

Spare Pen Arm

Bottle of Ink

Spare Clock, weekiy

1441059 in 37 -265.225cm [Bf Ib 84 kg



BAROGRAPH

British Meteorological Office Marine Pattern

The use of ordinary barographs at sea is unsatisfactory due to the
widening of the ink trace as a result of the vibration of the ship's engines,
the movement of the ship caused by sea conditions and transient pressure
changes caused by gusts of wind, These effects are largely overcome by
immersing the aneroid beliows of an * Open Scale " barograph (p 38) ina
prass cylinder filled with a silicone fluid type of 0il 2nd by mounting the
barograph on a spacially designed anti-vibration mounting. The Immer-
sion of the bellows in oil reduces the speed of response to true changes In
pressure, the lag being dependent on the viscosity of the oil which itself
varies with temperature. In practice the oll selected resules In a lag
coefficient of |00 sec at 30°F, 70 sec at 70°F and 40 sec ac | I0°F, As the
beflows expand the oll is forced through a hole surrounding the rod
attached to the top of the bellows into a safety chamber from whence
it returns as the bellows contract. In all other respects the instrument
movement is similar to that of the Open Scale Barograph already des-
cribed. The anti-vibration mounting consists of a metal tray on which
the barograph is placed ; the tray being suspended from fixed brackets
by elastic cords.

W 2550 Marine Pattern Barograph, British Meteorological Office
pattern, range 930 to 1050 mb, complete with 55 weekly
charts, ink and instructions

Vv 2552 Ditto, range 28 to 3| inHg

WV 2554 Ditto, range 710 to 790 mmHg

W 2506 Extra Charts, 55

W 2508 Extra Charts, 100

W 1510 Spare Pen

W 2512 Spare Pen Arm

T &566 Bottle of Ink

¥V 2514 Spare Clock, weekly

W 2550 Anti-vibration Mounting Unit

144 10§ <9 in 37 2265.-225cm 191b 86 kg
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This instrument is the ** commercial ** equivalent of the Open Scale
Barograph (p 38), but with the more restricted range 960 to 1040 mb or
equivalents in inHg or mmHg. It employs a similar aneroid unit and a
magnifying lever system which makes the pen move 2 mm for a change in
pressure of | mb. it is more compact than the Open Scale Barograph
and |s so designed that |t can be offered at a lower price without losing
in any way its accuracy of performance,

When one of these instruments s te be used at a height appreciably
above sea level [t is important that we are given this information so that
the instrument can be adjusted during calibration to ensure that the pen
comes into action at the correct pressure corrected to '* mean sea
level ' at the required height.

W 2600 Microbarograph, range 960 to 1040 mb, complete with
35 daily charts No. 498, ink and Instructions

W 2602 Ditto, with weekly charts No, 554

W 2604 Ditto, range 285 to 31 inHg, with daily charts No. 558

W 2606 Ditto, with weekly charts No. 559

VW 2608 Ditto, range 720 to 780 mmHg, with daily charts No. 560

W 2610 Ditto, with weekiy charts No. 561

W 2612 Extra Charts, 55

W 2614 Extra Charts, 100

W 1616 Spare Pen

W 2618 Spare Pen Arm

T 6566 Bottle of Ink

W 2620 Spare Clock, weekly

W 2622 Ditto, daily
iy >732%in 321923 em 103 Ib 4.8 ke

W 2614 Pick-up-Attachment for instrument to be used at a height
over 1500 fc (450 m) above sea level
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INTRODUCTION

FDR meteorological purposes temperature measurements fall into
three categories :—air, sea and earth temperature, In this section
thermometers, graduated in Fahrenheit or Celsius, will be found to meet
each of the three requirements.  Wherever applicable they are made to
meet the requirements of the British Meteorological Office and to
British Standard Specifications. In addition there is included a full range
of thermometer screens designed to protect air thermometers from
errors caused by radiation effects and to provide, as far as possible,
uniform temperature enclosures of the same temperature as the air
autside. The choice of screen will vary with the types of thermometers
or recorders to be Installed. The screen to be used on land should be
erected on an open site separated from any near objects such as trees,
buildings, etc., by a distance of at least twice their height. The ground
surface should be preferably short mown grass and the screen should be
mounted on a stand with Its base 3 ft € in. (106 cm) above the ground
level. le should be installed nerth of the raingauge (in the northern
hemisphere}, not nearer to fcthan [0t (3 m) and the opening side should
face true north so that the sun will not shine on the thermometers while
readings are being taken.
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MAXIMUM THERMOMETERS

Maximum thermometers for meteorological observations are of the
mercury-in-glass type with a constriction in the bere of the tube below
the lowest graduation of the scale. This constriction allows the mercury
te be forced through with rising temperatures but prevents it being
drawnback with falling temperatures, provided the angle of deviation
from the horizontal is not greater than about |0° with the bulb down-
wards. In practice it is recommended that the thermometer be
mounted at an angle of about 5 with the bulb lower than the other end,
After a reading has been taken the thermometer can be reset by swing-
ing it steadily downwards In a semi-circular arc, having first ensured
that the mercury column ie resting on the constriction. This gshould
force the mercury past the constriction to a point within 0-4°F (0-25°C)
of the dry bulb temperature. For each of the three patternslisted
normal glass is used for the bulb and lead glass for the stem. Each
thermometer is divided on the stem and the figures appear upright
when the thermometers are placed horizontal with the bulb on the left.

w_ — e ey e Ty T v e 8
———= i

Maximum Thermometer, Sheathed Pattern, made to the
requirements of the British Meteorological Office and to BS 692 : 19357,
The thermometer stem is fused 10 an outer glass sheath which is com-
pletely sealed so that no condensation of moisture can take place on the
thermometer scale.

Length 132 <Lin 3413 cm Weight 2L oz 70 grams

Schedule Mark Range Divided to
W 3000 Max. | /F L 157 vo - |45°F |
Vv 3002 Max. 2,/F 0" to- 130°F |
Vv 3004 Max. 3/F 20° to+ 1 [O°F |
W 3006  Max.4F 40" to+ F |
VW 3010 Max. |/ C -10° to-+ 65°C 0-5°
W30IZ  Max. 2/C -20° to-- 55°C 0-5°
Wy 3014 Max. 3/C 307 o} 4570 0.5
W 30i6  Max.4/C 407 to-|- 35°C 0:5°

MNPL Certificates will be suppiied for these thermometers if
specially requested. For detalls see current price |ist.
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MAXIMUM THERMOMETERS

(continued)

Maximum Thermometer, divided on solid stem and indelibly
figured on a laminated plastic scale which has proved itself impervious to
frosts and all effects of weather, The thermometer and scale are
mounted on a polished mahogany frame ficted with brass hanging plates.

Fahrenhelt Scale Celsius Scale
Range Divided to Range Divided to
W 3050 15 to-| 145 ks W 3060 - 0" to-1 65 0:5
WY 3052 0 to-| 130° | W 3062 20" to-.-55 0-5
YW 3054 207 o |10 | WV 3064 -30" o 45 0.5
W 3056 40 to+ 90 I W 3066 40 to-+35 0-5

13 3%l in 34«9 =x25cm 120z 340 grams

mwu._ﬁ [T '--}qunu. ThAR- - c:'l,
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Maximum Thermometer, divided on solid stem, Indelibly figured
and mounted on strong laminated plastic scale drilled with holes for
mounting In screen.

Fahrenheit Scale Celsius Scale
Range Divided 1o Range Divided to
W3I00 15 to--145 ¢ W30  -10° to |65 0.5°
W 3102 0" to-+ 130 I W3ll2 =207 to+ 5% 0.5
W3ilo4 -20"cto-+]10° I W 3ill4 30° to | 45 05
|

W3l0e -40°to 90 W3llé —40° o35 0-5
M= lgxgin 28-5x3-5x|-6em 40z 113 grams

NPL Certificates will be supplied for the above thermometers if
specially requested, For details see current price lise.
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MINIMUM THERMOMETERS

The minimum thermometers used for metesrological observations
have as their temperature measuring fluld a colourless spirit in which is
placed a small glass index. When the thermomerter is tilted with the
bulb higher than the stem this index slides along the bore of the tube
until it reaches the end of the spirit column where the surface tension
prevents its breaking through the surface. With the thermometer
mounted in the correct position—about 57 from the horizontal with the
bulb downwards —a falling temperature will result in the index being
carried back aleng the bare of the tube until the minimum temperature
is reached. The index then remains stationary as the temperature
rises ; thus the end of the index farthest from the bulb indicates the
minimum temperature recorded since the thermometer was last ser.
Minimum thermometers, particularly the sheathed pattern which are
used for *' grass minimum '’ temperature measurements (see p 47),
are provided with elongated safety chambers to allow them to be exposed
to higher temperatures without damage. With this type of ther-
mometer care should be taken that no spirit has become lodged In the
safety chamber or upper part of the bore. Instructions are provided
for remedying such trouble,

= —
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Minimum Thermometer, Sheathed Pattern, made to the
requirements of the British Meteorological Office and to BS 692 : 1957,
The thermometer stem is fused to an cuter glass sheath which is com-
pletely sealed so that no condensation of moisture can take place on
the thermometer scale.

Length 134 <L in 3413 em 2y o0z 70 grams

Schedule mark Range Divided to
W 3150 Min. | /F 10" to+ 120°F |
W 3152 Min. 2/F -30° o+ 100°F I
W 3154 Mir. 3/F =50° to+ 80°F 1
W 1156 Min. 4/'F 90" to-- &0"F |
W 3|60 Min. | /C =257 to+ S0°C 0-5
W 362 Min. 2/C =35 to - 40°C 0-5
W 3le4 Min. 3./C 0" to+ B'C G-5
W36k Min. 4 'C 10" 1o+ 15°C 0-5

NPL Certificates will be supplied for the above thermometers if
specially requested. For derails see current price list,



MINIMUM THERMOMETERS

{continued)
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Minimum Thermometer, divided on solld stem and indelibly
figured on a laminated plastic scale which has proved itsell impervious to
frosts and all effects of weather. The thermometer and scale are
maounted on a polished mahogany frame fitted with brass hanging plates.

Fahrenheit Scale Celsius Scale
Range Divided to Range Divided to
W 3200 10” to+ 120 T wW 3210 -25% to-1+- 507 0-5°
W 3202 30" to+ 100 & W 3212 357 to-- 407 0-5"
W 3204 50" to+ BO & Vv 3214 =50° to +25° 05
W3ae 90 to Ll 6° I~ W 3dlé 0 rod- 157 0-5°

I3Lc3<lin 34x9x25em [loz 340 grams
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Minimum Thermometer, divided on solid stem, indelibly figured
and mounted on strong laminated plastic scale drilled with holes for

mounting In screemn.

Fahrenheit Scale Celsius Scale
Range Divided to Range Divided to
W3250 -10" o+ 120 | W 3260 =257 to-50° 0.5°
W 3252 -30"to+ 10D | W 3261  -35 to+40° 0:5°
W 3254 -50"to - 80 | W 3264 507 to+25° 0.5°
| )

W 3256 -30" to+ €0 W 3266  -70° to{ |5° 0:5°
4« 1gxgin 284<35x16ecm 4oz |13 grams

NPL Certificates will be supplied for the above thermometers if
specially requested. For detalls see current price list,
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ORDINARY THERMOMETERS

Both patterns illustrated are for measuring the dry bulb
or wet bulb temperature when exposed in meteorological
screens.  The mounted pattern can also be used for measur-
ing sea temperatures (see p 53). The sheathed pattern is
similar in construction to the Maximum Thermometer
described on p 42, except that there is no constriction in the
bore of the tube and a butten is provided at the top end.
They are mercury filled with the exception of W 3306 and
YW 3316 which are spirit filled.

Ordinary Thermometer, sheathed pattern, made to
the requirements of the British Meteorological Office and to
BS 692 : 1957,

Length 132 in 33:01.3 em Weight 2 oz 70 grams

sthedule mark Range Divided to

W30 Ord. | /F 0" to 130°F )2
¥W3i02 Ord. 2/F ~-20° to-+ | 10°F |

W 3304 Ord 3F 40" to+ 90'F |

W 3306 Ord. 4/F -60° to— JO°F 2
Vv 3310 Ord. | /C -40" to +-55°C 0-5"
w332 Ord. 2/C 307" to ~45°C 0-5°
VW 3il4 Ord. 3/C 40" to -35°C 0-5°
W i3lé Ord. 4 C -23" to - 20°C 0.-5°

Ordinary Thermometer, divided on sclid stem,
indelibly figured and meounted on strong laminated plastic
scale drilled with holes for mounting in screen.

Length 11; 1§ <3in 285235x1-6em 4oz |13 grams

Range Divided to
VWV 3350 0 to-- |130°F i
VW 33152 207 to-+ 1 1O°F s
VW 3154 -40° to+— 90°F e
W 3360 20" to+ 55°C 0-5
W 3362 30" to+— 45°C 0-5-
VW 3364 407 to - 35°C 0-5°

W 3370 Threaded Muslin and Wick, MO Pattern, for
use with ail thermometers an this page when
used as wet buibs.

MNPL Certificates will be supplied far the above ther-

mometers if specially requested. For derails see current
price list,

4é



TERRESTRIAL RADIATION

or

GRASS MINIMUM THERMOMETER
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The grass minimum temperature is the lowest temperature recorded
by the thermometer when exposed just above ground covered by short
grass, usually from sunset to sunrise. [t thus gives a measurement of
the radiation from the surface of the earth to space. It also provides
information as to the occurrence of ground frosts, The thermometer
should be exposed on the most open site available and can be mounted
on the small stand W 3400 designed specially for this purpose. These
thermometers are ldentical In every way to the sheathed pattern
Minimum Thermometers described on p 44,

Grass Minimum Thermometer, made to the requirements of
the British Meteorological Office and to BS 692 : 1957,

Length 1344 in 3413 cm Weight 2§ oz 70 grams

Schedule Mark Range Divided to

W 3150 Min. 1/F 10" to- 120°F 1
W 3152 Min. 2/F ~30° to+- 100°F I

W 3154 Min. 3.'F ~50° to- BO°F b
Vv 3156 Min. 4/F -90° to-+- &O°F |

VW 3led Min. |1/C -35° to+ S0°C 0-5°
Vv 3162 Min. 2,/C 35" to+ 40°C 0.5
VW 3164 Min. 3/'C -50" tot- 250 0:5°
W 3166 Min. 4/C ~T0%to+ 15°C 0-5°

VW 3400 Exposure Stand

NPL Certificates will be supplied for the above thermometers if
specially requested. For detalls see current price list.



EARTH THERMOMETERS

British Meteorological Office Patterns

In this country and many others in the British Commonwealth earth
temperature |s normally measured 2t one or more of the following
depths, 2in, 4in, 8in, | ft, 2 fr and 4 ft (approximately 5, 10, 20, 30, 60
and 120 cm). In exceptional cases temperatures are also measured at
10 fc (300 cm). On this and the following two pages we offer ther-
mometers to cover all these requirements,

Sheathed Earth Thermometer, Mk | (Symons pattern). This
Is a mercury-In-glass solid stem thermometer fused into a stout glass
tube with a sealed end surrounding the thermometer bulb., The bulb
itself is embedded in a layer of paraffin wax to make it Insensitive to
changes of temperature as the thermometer is withdrawn to the surface
for reading. To the top end of the glass tube Is fitted a rosewood
plug to which Is screwed a brass eye for attaching a length of chain,
on the other end of which is a metal cap, During use the thermometer
15 lowered into a length of seamless mild-steel tubing, pointed at one
end for easy insertion into the ground, Thesa tubes are made in
varying lengths and in two patterns, ene with a flange near the top end
to ensure the correct amount of insertion and another without a flange,
necessitating greater care when installing. In each case the length
of the stee] tube permits a six-inch projection above the earth surface.

this projection accepting the copper cap at the end of the thermometer
chain.

W 3450 Sheathed Earth Thermometer, Mk |, to
British Meteorological Office specification,
range 20 to |00°F, divided to |-

W 3452 Ditto, range -5 to | 40°C; divided to 0-5°
I4x1% in 35:5x31 em 6 oz 170 grams

Steel Tubes fitted with 3 in. (75 e¢m) diameter

flange  each complete with copper cap and length of
chain. For use at following depths ;—

| fo (30 cm) 2ft (60em) 4 fec (120 cm) 10 fe (300 em)
WV 3460 W 3442 Wy 31464 W 3466

o e
RN L

Steel Tubes, without flange, each complete with
copper cap and length of chain | —

It {30cem) 27t (60em) 4 (120e¢m) 10 fz (300 cm)
W 3470 VW 3472 W 3474 W 3474

W 3480 NPL Certificate
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EARTH THERMOMETERS

(cantinued)
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Right Angled Earth Thermometers T 5900, T 5904 and T 5908
are manufactured to a British Meteorological Office Specification while
the remainder are either Celsius equivalents or offerad to meet a proved
demand, They are mercury-in-glass solid stem thermometers with the
stem bent at right angles below the lowest graduation. In each case the
scale bearing limb is of constant length, B in (20 ¢m), while the other
limb varies in length according to the insertion required. The approxi-
mate diameter of the glass tube is L in (6 mm). The thermometers have
spherical bulbs and are provided with safety chambers, No case or cuter
tube is required, the thermometer merely being inserted into a hole in
the ground with the divided stem lying along the surface,

T5%00  Right Angled Earth Thermometer, Mk IC, range 20° to
|00°F, divided to 17, for 2 In immersion

T 5904 Ditto, Mk IA, for 4 in immersion
T5908 Ditto, Mk IB, for 8 in immersion
T5%912 Ditto, for 12 In immersion

T35916  Right Angled Earth Thermometer, range -5° to |-40°C,
divided to 0-5°, for 5 cm immersion

T 5920 Ditto, for 10 em immersion
T 5924 Ditto, for 20 em immersion
T 5928 Ditto, for 30 cm immersien
T 5930 NPL Certificate

W 3500 Inspector’s Earth Thermometer, to British Meteorelogical
Office Specification No. 419, range 30" to 85°F, divided to
I", complete in slotted ebonite case provided with hollow
steel tip and knurled brass screw cap, case engraved round
periphery to indicate depth of insertion ac 4 In (10 cm) 2nd
Bin (20 em). Thermometer calibrated for total immersion
and provided with an NPL Certificate, Overall length
approximately 16 in (40 em).

W 3502 Ditto, range 0" to 30°C, divided to 0-5°
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EARTH THERMOMETERS

(continued)

Insulated Earth Thermometers are
offered to meet the demand experienced
from several oversea Meteorological Depart-
ments. They are not in common use in
Great Britain. Each thermometer has a
tube mounted on an opal scale surrounded
by an outer glass sheath. The scale portion
ig 12 in. (30 cm) longx1 in. (I:B cm)
diameter ; the stem below the scale varies
in length according to the depth at which
the temperature is to be measured. The

stem is bent just above the bulb at such an
é angle that the cylindrical bulb lies in-a plane
horizontal to the ground surface when the
thermometer s in its correct position on the metal support.

Insulated Earth Thermometers, -0 to —|30F, divided to |7,
for the following depths -

Surface 2in 4 in Bin |2 in 24 in 48 in
VW 3550 W 3552 W 3554 W 3556 W 3558 W 3560 W 3562

Ditto, -25" to | 55°C, divided to 0-5%, for the following depths ;

Surface S5cm |0 cm 20 ¢cm D em 50 em 100 em
W 3S70 W3Is72 W as74 W iLTé W 3ISFE W 3SBO W 3582

W 3590 Angle Bracket Mounting, made of mild steel, painted black
enamel

NB. Thermometers for depths other than those mentioned above
will be specially manufactured on request,
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EARTH THERMOMETERS

(continued)

Maximum and Minimum Thermometer, Six's pattern.
This thermometer is sometimes used for obtaining the maxi-
mum or minimum temperatures reached at a required depth
since the last reading was taken. Since earth temperatures
change slowly it is usually used in those circumstances when the
frequency of observations is lesz than normal. The instrument
consists of a stem divided tube mounted on a turned boxweod
stick provided with an eyelet at the top for fixing a brass chain
and copper cap similar to that used on a Sheathed Earth Ther-
mometer. The thermometer can thus be lowered down a steel
earth thermometer tube of the usual pattern (p. 48). Complete
with magnet.

T 6138 Range 10" to 120°F. divided to |°
T 6142 Range -10° to -+ 50°C, divided te 0-5°

I2x1f In 30-5x3-1 em 3} oz [00 grams

Deep-Sea Thermometer. The Casella-
Miller Deep-Sea Thermometer, for registering
the maximum and minimum temperatures of the
sea to a depth of 3 miles, is designed to bear a
pressure of 3 tons per square Inch, Complete
with magnet.

T&l46 Range 20° to 100°F, divided to |
T6I50 Range -5 to +40°C, divided to 0-5

[4x3%3 In 14 1b
355 x 7 SxT5cm 06 kg
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THE PLANT CLIMATE THERMOMETER
(Prov. Pat. Neo. 24305 /53)

For use in Great Britoin only

This thermometer, which was developed by Sidney A. Searle, con-
sultant to the Horticultural Industry, is designed to assist the grower
by showing the actual soil temperature 12 in below the ground surface
as compared to the normal seil temperature for the time of the year at
that depth. It thus acts as a gulde to “'planting time'" in the Spring and
enables the grower to take advantage of abnormally warm seil tem-
peratures by planting earlier or warns him against planting too soon If
the sall temperature is lower than normal for the time of year,

In addition to the above the thermometer:-

(a) glves warning of frost in Spring and Autumn

Eb] gives Information &n imminent Insect activity

¢} acts as a gulde to fuel consumption

(d) Indicates the performance to be expected from over-
wintered crops

The calendar scales fitted to these thermometers are Individually cali.
brated to the site on which the thermometer s to be used, the graduations
being based on 12in soil temperatures taken from Meteorological Office
figures from about 1910 to 1954, Fer this reason it is impertant when
ordering to state the arez in which the thermometer is to be used so
that the correct scale may be fitted.

T 6000 Plant Climate Thermometer in brass case with open cover
T 6004 Plant Climate Thermometer a: above but with revelving
cover to give added protection to tube

Mote : Fuller details of the Plant Climate Thermometer and Its uses
will be found in our leafler No, 803 and In Sidney A. Searle’s
book '"The Measurement of Plant Climare'’, obtainable from
us at 4s. 6d. per copy, post free,
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PROTECTOR CASES FOR AIR AND

SEA-WATER THERMOMETERS

For Marine use

VW 3600 T E316
Adr Sea-water Sea-water

T6320 is normally used for protecting ordinary thermometers
mounted on laminated plastic mounts when used in Marine Thermometer
Screens Mk Il (p 61) on board ships. W 3600 and T 6316 are used for
protecting similar thermometers when used In conjunction with canvas
buckets for measuring sea-water temperatures from the sides of ships,
T 6320 and W 3600 are both manufactured to British Meteorological
Office Specifications.  For convenience the |llustrations show the cases
with thermometers fitted, though the items below are for cases alone.

For details of thermomerters, see p. 46,

T 6320
VW 3400

1 6316
W 3610

T 6320
WV 3600
T 6316

Mahogany Case with Brass Guard, for air temperature
measurements

Mahogany Case with Metal Cup, for sea-water temperature
measurements

Copper Case, for sea-water temperature measurements

Meteorological Canvas Bucket Mk 1A, for sea-water
temperature measurements, with wood base and lid which
Is kept closed by a spring when in use

(3 < xltin 34357 x29em Boz 225gzrams

=i lzin 343573 Bem 2oz 340 grams

13z 22 xlgin 336x51x3-8em 6oz |50 grams



The Fronde Thermometer is 2 useful little instrument for ascer-
taining the true air temperature. Being small and well protected it can
be carried in the pocket with complete erl:i’. Each thermometer is of
the solid-stem, mercury-filled type and is enclosed in a chromium-plated
brass case with a bayonet-catch top and a perforated end piece surround-
ing the thermometer bulb, The thermometer in its case 5 whirled
rapidly above the head about twelve times by means of a cord. The
temperature is then read quickly before radiation effects alter the
thermometer reading.

T 6500 Range 20 to |120°F, divided to |° ; length of case 44 in
T6504 Range 10" to 130°F, divided to |° ; length of case 6§ in
T6508 Range -5 to | 50°C, divided to 0-57 ; length of case |1:5 em
T&512 Range-I0'to -+ 55 C,divided to.0:5" ; length of case |6:5 cm
T 6514 NPL Certificate

INSPECTOR’S THERMOMETERS

c——— - ——— —
e

These are reference thermometers for temperate and troplcal use
for determining the scale errors of other meteorological thermometers
by comparison In a water bath. Each thermometerisa 12in (300 mm)
solid-stem mercury-ln-glass type filled with inert gas at a sultable
pressure. Each is calibrated for total immersion and is provided with
a safety chamber. W 3650, W 3452 and W 3654 are manufactured to
BS 2736 : 19536, while the remainder are Celsius equivalents,

W 3650 Inspector’s Thermometer, range 30" to 80°F, divided to
0-2° supplled in wocden case

W 3652 Ditto, range 50" to 100°F, divided to 0-2-
W 3654 Dictto, range 80" to I130°F, divided to 0-2°
W 3660 Ditto, range -5 to -25°C, divided to 0|
VW 3662 Ditto, range 10" to 40°C, divided to 0:|
W 3664 Ditto, range 25 to 55°C, divided to 0/
W 3670 MNPL Certificate
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T 6224

T 6128

T 6232

T 6236

T 6240

T 6244

Bl ki
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WALL THERMOMETERS

T 6232 T 6240

Thermometer, opal scale, on wood mount, mercury

column, suitable for use outdoors, single scale, 10° to
130°F

Ditto, -10° to | 55°C
B X 2in 21x5em 60z |60¢g

Boxwood Thermometer, bold figures, black spirit column,
single scale, 20" to 120°F

Ditto, -5" to +50°C
8gxlgin 22x4em 3oz B0

Boxwood Thermometer, polished mount, mercury column,
single scale, 207 to 120°F

Ditto, -5 to - 50°C
8ixl3in 22x4ecm 3oz B0g
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SIX’S THERMOMETERS

In this pattern, Invented by Jlames Six in 1782, the maximum and
minimum readings are obtained from one Instrument, The tube is in
the form of a U, having a bulb at each end, one bulb being completely
filled with creosote or other liguid, the other only partially filled so as
to act as a safety chamber. As the temperature rises the liquid in the
filled bulb expands and pushes in front of it a column of mercury in the
lower part of the U, having an iren index at each end. The indices
remain at the farthest peint to which they are pushed by the mercury as
it travels backwards or forwards, and thus indicate both the maximum
and minimum temperatures, readings being taken from the ends nearest
the mercury. The indices are reset by means of a magnet.

Six’s thermometers are sometimes rather troublesome to correct if
they have been put out of order in transit. Swinging and tapping are
the only remedies which the user can adopt as a rule, If these do not
avail, or if either of the indices has become embedded In the mercury,
It is necessary to return the thermometer,

Six's Thermometer, opal glass or zinc scale,
mounted on hardwood back, with magnet

Opal Glass Scale

T 6050 10 in Range -30" to - 130°F

T 6054 25 cm Range -30° ta +55°C
Zinc Scale

T 6058 10 in Range -30" to - 130°F

T 6061 25 cm Range ~30° to -55°C

11242 1in 28 6x25em Boz 220 grams
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SIX’S THERMOMETERS
(continued)

Six's Thermometer, in white painted metal
case, with magnet. Made in two sizes:-

Length of scale 81in (20 em overall |l in (28 ecm
Length of scale 10in (25 ¢m overall I4in (36 c¢m

Fitted with Opal Glass Scale

T 6066 8in Range —-10° to 4 I30°F
T 6070 10 in Range -10° to | 130°F
T 6074 20 cm Range -25° to -+ 60°C
T 6078 25 cm Range -25" to +60°C

Fitted with Boxwood Scale

T 6082 gin Range —10° to -+ |30°F
T 6086 10 in Range —10° to+ [30°F
T 6090 20 em Range -25° to +60°C
T 6094 25 cm Range -25° to +60"C
Fitted with Zinc Scale
T 6098 8 In Range —~10° to + 130°F
T 6102 10 in Range ~10° to + 130°F
T&l06 20 em Range -25" to +60°C
Tall0 25 cm Range -25" to - 60°C

Copper Case in place of painted case

| 4 8inor 20 cm
|8 10 in or 25 cm
I%3x2in 2Wx7-5x5em Soz 150 grams
4%3x2In 36x75x5em 9oz 250 grams

Six's Thermometer, Tube mounted, divided
and figured on the boxwood, with magnet

T 6122 B in Range - 107 to + 130°F
T 6126 10 in Range 10" to + 130°F
T 6130 20 cm Range -25° to . 60°C
T 6134 25 cm Range -25° to -+ &60°C

Fx2xlin 23x5%25em  Soz 150 grams
2> 1in 28 5x2:5cm 7oz 220grams




This is a robust and simple bi-metallic instrument for recording air
temperatures within the range -50° 1o - 250°F or -45° to -+ 120°C.
The charts normally stocked are for those ranges shown below, each
covering 100°F or 30°C. Facilities are provided for the customer to
raise or lower the I100°F or 50°C range of his instrument by up to
S0°F or 25°C, thus making the thermograph suitable for use with more
than one standard chart, If instruments are required to cover a wider
range than |00°F or 50°C charts can be specially printed at a small
extra cost,

The clock fitted to the thermograph is robust and has a long life. It
can be supplied to rotate daily or wcetl:}' but in either case one full wind
s sufficient for It to run for eight days,

A special feature of this instrument is that it can easily be corrected
by the user if it should become out of adjustment during transit or from
any other cause.

STOCK CHARTS

Fahrenheit Caily  Weekly Celsius Daily  Weakly
20° to -+ 80° 19 T19 -30% vo 4 20° T 128 T 38
10° to +50° 5 T 11 -20" to 4 30° T 29 T 39
0° to 100° T2 TI2 =100 e 40> T22 T332
0% to 110" T8 TI18 0° to 50° T 23 T 33
20° to 1207 T3 T3 0P 60" T 137
30" to 130° T4 T4 Wree 70° T2Ww T
50° to 150° T5 T15 30" o 80° T 24 T 34
80° to 180° Té T 16 50% to 1007 T 25 135

T 6550 Thermograph, Daily, with 55 charts, ink and instructions
T 6334 Thermograph, Weekly, with 55 charts, ink and Instructions

10 %6 6k In 253 15 % 16 em &lb 10 oz 3 kg

E8



ACCESSORIES FOR THERMOGRAPH

T 6558 Extra Charts, 55

T 6562 Extra Charts, 100

T 6566 Spare Bottle of Ink

T 6570 Spare Clock, Daily

T 6574 Spare Clock, Weekly

T 6578 Set of Change Wheels, to convert daily to weekly
T 6581 Set of Change Wheels, to convert weskly to daily
T 6586 Spare Pen

T 6590 Spare Pen Arm

T 6594 Thermometer, range -20° o + I100°F divided te 1% for
checking instrument reading

T 6578 Ditto, range 10° to |30°F divided to |°

T 6602 Ditto, range 50° to |80°F divided to |°

T 6606 Ditto, range -30° to +40°C divided to 05°
T 6610 Ditto, range 0° to 70°C divided to 0:5°

T 6614 Ditto, range 30° to 100°C divided to 0-5°

We have recently effected a change in our clocks which will be of
advantage to many users. By introducing a base cone fixed to the
instrument, a very much shorter clock spindle can be employed than
previously. This short spindle is now immune from bending If the
instrument with the clock in It s subjected to shock in transit, This
means that instruments may now be sent with the clock in position
instead of it having to be packed separately. As a further improvement
the spindle is made of stainless steel,

Note : When ordering it is Important to state the temperature range
and timing required.



THERMOMETER SCREENS

To measure the true air temperature and relative humidity without
influence from radiation it |s necessary to expose the maximum, mini-
mum and wet-and-dry bulb thermemeters In specially constructed ther-
mometer screens. Furthermore if temperatures recorded in different
locations are to be comparable it is essential that the conditions for
measurement shall be the same. The screens described on the following
pages are designed to shield the thermometers from direct radiation
from cutside sources while permitting the free circulation of air around
them. At the same time they shield the thermometers from precipita-
tion, ensure as far as is pessible a uniform temperature enclosure and
prevent accidental damage. In practice thermometers may read high
(up to +2°F) on calm sunny days and low (up to -1°F) on calm clear
nights.

With the exception of the screen illustrated on page 64 their sides,
back and front are double louvred ; their roofs are double and their
floors consist of overlapping beards separated vertically by an air space,
Each screen is painted white to reduce radiation errors, This paint
should be kept clean by periodic washing while the paint itself should be
renewed appreximately every two years. For derails of exposure see
introduction to this section (p 41).

B 1
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W 3700 Small Thermometer Screen (Bilham Pattern), British
Meteorological Office pattern, with clips to take sheathed
pattern maximum, minimum and wet-and-dry bulb ther-
mometers (see pp 42, 44 and 46)

Inside dimensiens |64 in wide = 6% in deep < 12 in high

(42 16 30 cm)
Qutside dimensions 24 < 1| < 17 in 60 228 « 43 em
Weight 19 Ib 86 kg

W 3702 Iron Stand for the zbove screen, British Meteorclogical
Office pattern

33174 10in 13444225 em 501b 22-6 kg
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THERMOMETER SCREENS
(continued)

W 3720 Large Thermometer Screen. This screen is fitted with
two doors, back and front, and has provision for accepting
sheath pattern maximum, minimum and wet-and-dry bulb
thermometers (pp 42, 44, 46 and 67). It also has sufficient
space to house a thermograph (p 58) and a hygrograph

(p 77)
Inside dimensions 39« 114 164 in high 99 x29-1 42 em
Outside dimensions 48« 194« 23 in |22 495585 em
Welght 86 b 39 kg
W 3722 Iron Stand for the above screen
545 <49 <20 in I3B < 124 51 em
Approx. weight 80 Ib 36-3 kg

W 3730 Marine Thermometer Screen, for use on board ships. Teo
house ordinary thermometers mounted on laminated plastic
mounts (p 46) each fitted into an air-thermometer pro-
tector (p 53), for use as wet-and-dry bulb thermometers.
Screen provided with stout metal ring for suspension

Inside dimensions /<413 in high 177 10238 cm
Outside dimensions 96 22 in 23 xI53x56 cm



THERMOMETER SCREENS

fcontinued)

Casella-Stevenson Pattern

The Stevenson Screen illustrated on this page and on its stand on the
foliowing page is the most popular of the range described In this cata-
logue. By using a methed of construction different from that employed
when making screens to British Meteorclogical Office Specifications we
are able to offer |t at a relatively low price, Only the best seasoned
wood is used and the quality of these screens has been proved in many
parts of the world over a large number of years,

Although normally supplied to house a Kew Pattern Masen's
Hygrometer (p 69)a Maximum Thermometer W 305066 (p 43) and a
Minimum Thermometer W 320016 (p 45) this screen can alse be sup-
plled to house their sheathed pattern equivalents or their equivalents
on laminated plastic mounts (pp 42 to 46, 67 and 68). Please state which
when ordering.

VW 3750 Stevenson Screen, complete with internal fictings for fixing
thermometers and hygrometer

Inside dimensions 173 <16 94 in deep 44-5:<40-5 224 cm

Qutside dimensions 26 <23 « |61 In 58 «54 42 em
Weight 32 b 145 kg
W 3752 Iron Stand for the above screen
5451912 in 138 48 » 30 cm
50 Ib 22:6 kg
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THERMOMETER SCREENS
(continued)
Casella-Stevenson Pattern

“MAKE-IT-YOURSELF KIT ™

Although, as stated on the previous page, T
this pattern screen Is the most popular choice ‘n e
of all those we offer It is, even so, a relatively )
expensive jtem for private individuals or ' ‘ : |
schools wishing to start a small meteorological | =

station on a strictly limited budget. With
this in mind we can now supply It as a ** Make-
it-Yourself Kit*" in which all the parts are fully
machined so that they may be readily
assembled and secured with glue, screws or
panel pins and afterwards painted. Only the
minimum carpentry facilities, such as will be
found in most schools and many homes, are
required for this assembly work, while very
detalled Illustrated instructions are supplied
with each kit. The only materials not in¢cluded
are glue and paint, both of which are easily
obtained locally,

For schools It is anticipated that the
educational value of children making their own
screens will add to their subsequent interest
in recording thelr meteorclogical abservations.

W 3750 | Stevenson Screen ' Make-it-Yourself Kit" complete
with screws, panel pins, padlock and key, etc,, together with
instructlons for assembly

The kit described does not include the metol stand illustroted on this
page. For details of the stand see poge 6.

x|



THERMOMETER SCREENS

(continued)
SIMPLE METEOROLOGICAL OUTFIT

Suitable for Amateur use

This outfit is not offered for serious meteorslogical work, It is
certainly not suitable for those individuals who want their reports to
be accepted by the Meteorological Office. It is offered primarily for
these who are interested in meteorology as a hobby but who do not wish
to go to the expense of buying the more expensive equipment described
on other pages of this catalogue. It Is, perhaps, suitable for use by
schools, to enable students Interested in weather to make 2 beginning
in their studies of the subject.

The set consists of a wall screen made of hardwood, painted white
and suitably battened to avoid warping, with a hinged front ; maximum,
minimum and wet-and-dry bulb thermometers mounted on laminated

plastic mounts (pp 43, 45 and 46),a simple 5 inch raingauge and a pad of
12 monthly meteorclogical charts No. 790.

W 3800 Simple Meteorological Qutfit, complete with Fahrenheit
thermometers, raingauge and pad of meteorological charts
W 3802 Ditto, with Celsius thermometers

VY 3804 Ditto, with Fahrenheit thermometers, but without raingauge
WV 3806 Ditto, with Celsius thermometers, but without raingauge

W 3BI0 MNPL Certificates for the 4 thermometers

W 3Bl12 Wall Screen only

2452048 in  60x50%215em 171b 86 ke

W 5100 Rain Gauge, Inch reading
W 5102 Ditto, millimetre reading
VW 3818 Pad of Meteorological Charts, No. 790
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SECTION 4

HUMIDITY, DEW-POINT AND FROST-POINT

CONTENTS

Page
Pewpolnter .0 i ss e ey .
Dew Point Apparatus ... - w48
Frost Point Hygrometer T
Hair Hygrograph S
Hair Hygrometer with thermometer e
Humidity Slide Rule ... .. NESNY ]
Hygrometer, Assmann .. T2to 74
" . Kew pattern Mason's .., e |1BF
i » Mason’s ... TN | ¢
» Wet-and-Dry Bulb, Sheathed Pattern e v
i ; - . » o simple Pattern ... W
" . Whirling TS |
Therme-Hygrograph ... i, 20

INTRODUCTION
HE instruments described in this section fall into three main

groups —
(i) Wet-and-Dry Bulb Hygrometers
(ii) Hair Hygrometers or Recorders
(ifi} Instruments for measuring Dew Point or Frost Point

(i) Wet-and-Dry Bulb Hygrometers

These instruments fall into two categories : (a) Mon-aspirated and
(b) aspirated types. The non-aspirated type of hygrometer consists of
two thermometers mounted side by side, usually in a sultable meteoro-
logical screen, The dividing of the thermometers s sufficiently open for
observers to estimate the position of the end of the mercury column to
0:1°, When making an observation the readings of the two ther-
mometers should, as far as possible, be made simultanecusly, after
ascertaining that the wet bulb is receiving sufficient water from the
réeservoir mounted by its side. If the wick on the wet bulb has to be
changed or the water reserveoir fillad this should be done between 15
and 30 minutes before a reading is to be taken, the actual period depend-
ing upon the difference In temperature between the water and the
surrounding air,

Aspirated hygrometers are the Whirling Hygromerters (p 71) and
Assmann Hygrometers (pp 72 to 74). One or both of these wiirnmrmally
be used on all synoptic stations. They are preferred to the non-venti-
lated type in view of the greater reliability which can be placed on the
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results obtained from them. The Whirling Hygrometer, although
considerably less expensive, 15 not so strongly recommended as our
Assmann Hygrometer since its thermometers are not shielded against
radiation effects and it s more subject to operational errors, It should
be used in a place sheltered from direct solar radiation, Before a
reading is taken it should be ensured that the wick on the wet-bulb is
moist ; the instrument is then whirled at a rate of about 5 revolutions
per second for a sufficient time to allow the thermometers to reach
equilibrium. They should then be read rapidly, taking care to avoid
radiation from the body effecting the results. The Assmann Hygrometer
is used by suspending it from a post so that the two thermometer bulbs
are ar a height between 4 and 6 ft (125 to 2 m) above the ground. The
motors provided in these instruments ensure a steady rate of aspiration
until the equilibrium point of the wet and dry bulb thermometer is
reached. Since the thermometer bulbs are surrounded by a highly
polished double-walled radiation shield errors due to radiation are
avoided.

(i) Hair Hygrometers and Recorders

Since the rate of response of these instruments is very dependent
on air temperature (at |5 For - 10°C the lag of the instrument is approx|-
mately 3 times greater than the lag at 50°F or - 10°C) they are only
recommended for use in situations or during periods where extreme
temperatures and very low humidities are seldom to be found. They
should always be exposed In a thermometer screen. VWhen they are
maintained in good condition with the hair and movement free from
dust an accuracy of —3 per cent may be expected at moderate temperas
LUres.

(iii) Dew Point and Frost Point Measuring Instruments

The dew point is the most accurate of the humidity measurements
and In some circumstances is the onfy method which can be employed.
Of the three instruments we offer, the simplest one Is used to cover
the range of dewpoints from O'F to [20°F or ~15°C to 50°C. The more
complex instruments are to enable dew and frost points down to ~130°F
or —90°C to be measured.
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WET-AND-DRY BULB HYGROMETERS

Wet-and-Dry Bulb Hygrometer, Sheathed
Pattern, recommended by the British Meteorological
Office for use in their Small (p 60) and Large (p 61)
Thermometer Screens, consists of 2 sheathed pattern
ordinary thermometers manufactured to their require-
ments and to British Standard 692 : 1957. The bulb
of one thermometer Is covered by 2 circle of muslin
round the edge of which is threaded cotton wick. The
two ends of the wick pass dewn into a reservoir con-
taining distllled water, or rain water. Capillary action
causes the water to pass up the wick and keep the
muslin constantly wet, This threaded muslin wick
must be frequently changed if accurate results are to be
obtained,

The pair of thermometers s mounted wvertically
in the Large Screen and horizantally in the Small Screen

-
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W 4000 Wet-and-Dry Bulb Hygrometer,
sheathed Pattern, range 0° to |30°F,
divided to |, a water reservoir with metal
cap and a threaded muslin wick

W 4002 Ditto, range -20° to - [ 10°F, divided ra |°
W 4004 Ditto, range -20 to --55°C, divided to 0:5°
VW 4006 Ditto, range -30" to -45°C, divided to 057
W 4008 Two NPL Certificates for thermometers

T 8556 Tables for use with Fahrenheit
thermometers (MO 265)

T B850 Tables for use with Celsiys ther-
mometers

T 8564/ Humidity Slide Rule Mk IV
(see p75),for use with Fahren-
heit thermometers

T 8566 Ditto, MkS5, for use with Celsius
thermometers

T 858 MO Pattern Threaded Wick

W 4010 Spare Glass Water Reservoir,
without cap

W 4012 Spare Metal Cap

For spare thermometers see page 46



WET-AND-DRY BULB HYGROMETERS

(continued)

ST T The Wet-and-Dry Bulb Hygrometer,
j Simple pattern, Is recommended by the British
e &.E_ Meteorological Office for use in conjunction
o AL with two cases T 6320 (p 53), in Marine Ther-
U D155 10 memeter Screens Mk Il (p 61). It is also used
' - with cur Simple Meteorological Outfic described
=1l on p 64. The Hygrometer consists of 2 solid
: 11 stem Ordinary Thermometers similar to those
= illustrated. The bulb of one thermometer is
52 __'J’[' kept moist by means of a threaded wick dipped

Bl (5.2l o Into 2 water reservoir,
3 g il W 4050 Wet-and-Dry Bulb Hygrometer,
b b=ods b Simple pattern, comprising 1
ﬂ i ¥ solid-stem Ordinary Thermometers
X1 2 range 0 to I30°F, divided to1°, a
=4 water reservoir with cap and metal
s ullle Bl support and a threaded muslin wick
< k- le= r W 4052 Ditto, range -20° to | |10°F, divided

fil— 9 tol’
b TEl  w4os4 Ditto, range -20° to 1 55°C, divided
ﬁ"’-'_':"-- | 1,3:' 1005
[ — W 4056 Ditto, range -30° to +45°C, divided
: to Q-5
E ZAnss W 4058 Two NPL Certificates for
{b o (= thermometers

T 8556 Tables for use with Fahren-
heit thermometers (MO
P 265)

--.___"_,_J-* T B850 Tables for use with Celsius
thermomecrers
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T 854 1| Humidity Slide Rule, Mk IV (sce p 73), for use with
Fahrenheit thermometers

T 8566 Ditto, Mk 5, for use with Celsius thermometers
T B58 MO Pattern Threaded Wick

W 4010 Spare Glass Water Reservoir, without cap
W 4012 Spare Metal Cap

For spare thermometers see page 46
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MASON'S HYGROMETER

KEW PATTERN

The Kew Pattern Mason’s Hygrometer
is the type of hygrometer which we recom-
mend for use n our Stevenson Screen pp
62 and 63. |t consists of 2 British Meteoro-
logical Office pattern Ordinary Ther-
mometers mounted on laminated plastic
maunts, (see p 46) themselves mounted on
a black laminated plastic board to give a
robust support and pleasing finish. Attached
to the bottom of the board s a metal sup-
port for a glass water reservoir into which
the wick from the wet bulb thermometer
passes through a metal cap.

W 4100 Mason’s Hygrometer, Kew
pattern, range 0° to |30°F,
divided to |7, complete with
water reservoir and threaded
mushin wick for wet bulb

W 4102 Ditto, range -20° to - 1I0°F,

£ Bl
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divided to 1"
W 4|04 Ditto, range -20° to i

divided to Q-3
W 4|06 Ditto, range -30° to |-45°C,

divided to 0:5
W 4|08 Two NPL Certificates for

thermometers
T 8556 Tablesfor use with Mason's Hygrometer (MO 285) Fahrenhelt
T 8540 Tables for use with Mason's Hygrometer, Celsius
T B564/| Humidity Slide Rule, Mk IV {see p 75), lor use with
Fahrenheit thermometers

T 8566 Ditto, Mk 5 for use with Celsius thermometers
T B568 MO Pattern Threaded Wick
W 4110 Spare Glass Water Reservoir, without cap
VW 4l12 Spare Metal Cap for water reservoir

Far spare thermometers see page 46
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MASON’S HYGROMETER

As already stated in the introductory matter to
this section the accuracy of a wet-and-dry bulb
hygrometer largely depends upon the constancy
and rate of alr flow past the two bulbs. Mason's
Hygrometers of the type |llustrated on this page are
rarely used in thermometer screens but are more

A often used on open sites or in buildings such as
greenhouses where the air flow fluctuates consider-
I‘a: __,fj,,f ably. For this reason, and because the thermometers

1 il
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are not stem divided, these Instruments cannot be
considered suitable for accurate work. We only
recommend them when a rough guide to humidity
changes is all that will be required.

Mason’s Hygrometer, in white painted
metal case, with guard to protect the bulb and
reservolr ; Made in two sizes ¢

..' -y
—|..1.|E |:|-I=-

Bin (20 em) scale
M4x3x2in 36x7-5<S5em 0oz 280g

10in (25 em) scale
1632 In #Mx75<5cm |40z 3907

Opal S5cale  Boxwood Scale  Zinc Scale

T 8500 T 8516 18532 B in Scale, range 30" to |40°F
T 8504 T 8520 T 8536 10 in Scale, range 30° to 140°F
T 8508 T 8524 T 8540 20 cm Scale, range 0° to 60°C
T8512 T B528 T 8544 25 ¢m Scale, range 0° to 60°C

T8548 Copper Case, in place of white painted case, 8 in or 20 cm
T 8552 Copper Case, in place of white painted case, 10 in or 25 cm
T 8556 Tables for Mason's Hygrometer, Fahrenheit (M.0, 265)

T 8560 Tables for Mason’s Hygrometer, Celsius

T 8564/| Humidity Slide Rule, Mk IV (ses p 75), for use with
Fahrenhelt thermometers

T 8566 Ditto, Mk 5, for use with Celsius thermometers
T 8568 Threaded Wick for wet bulb
T8572 Spare Water Bottle
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WHIRLING HYGROMETER

As mentioned in the introduction to this section ventilating the wet
bulb gives greater accuracy of relative humidity determination. In this
instrument the frame has a polythene reservoir at one end into which
the wet bulb wick dips, thus keeping it continually moeistened. Distilled
water should always be used for wetting the wick which must be kept in
good condition and changed frequently.

After whirling rapidly for 15-20 seconds the thermometers are read
quickly, the wet bulb first, and then whirled again. This is repeated
until two consecutive readings are the same, when the depression of the
wet bulb against the dry buib reading will give the relative humidity
from tables. During whirling, the hygrometer should be shielded from
solar radlation and held as far from the body as possible with the
hygrometer up-wind if wind is present. It is sometimes advisable in
still air to step backwards :mcf forwards while whirling, since the
presence of the hygrometer and the observer may set up local variations
in humidity.

The thermometers are mercury filled, divided on the stem with lens
fronts, and have a scale length of about 4 in (100 mm). Spirit-filled
thermometers or special ranges can be supplied to order,

This instrument Is manufactured to BS 2842 : 1957,

TB700 Range, 0" to |00 F divided to |”

T 8704 Range, 20" to 120°F divided to |”

T 8708 Range, 50" to |50 F divided to |

T8712 Range,-15"to  40°C, divided to 05

T8716 Range, -5 to |-50°C, divided to 0 5

T8720 Range, 10" to 65°C, divided to 0'5°

T 8724 Leather Sling Case

T 8728 Tables, Fahrenheit (Marvin's)

T8731 Tables, Celsius

T 8564/ Humidity Slide Rule, Mk 1V (see p 75), for use with Fahren-
helt thermometers

T 8546 Ditto, Mk 5, for use with Celsius thermometers

T 8740 NPL Certificate for one thermometer

T 8744 Spare Thermometer, &; in (165 cm), state range

T8748 Spare Wicks, sach

TE752 Spare Wick, per yard

8t <63 lfin 21 217 %3 cm Iz or 200 grams
In case, | |b 450 grams

TI
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ASSMANN HYGROMETERS

This Hygrometer is an Improved version of the well-known Assmann
Hygrometer. It has been redesigned by the British Meteorological
Office and is now made to their latest specification. This redesign
has given it greater accuracy and a longer life, without altering its
basic principles. It [s a special form of wet-and-dry bulb hygrometer
in which the bulbs are kept ventilated by means of a fan until an
equilibrium point is reached. Of all the wet-and-dry bulb instruments
it can be considered the most accurate and most free from operational
errors. It is therefore often used as a standard against which other
humidity measuring instruments are compared.

The hand, spring or electrically driven fans fitted to the instrument
are designed to give a rate of aspiration which ensures a more constant
depression of the wet bulb and a more accurate value of the relative
humidity than was possible with the earlier model.

The thermometers are held in a metal frame comprising a central
metal tube terminating in a hollow U. The thermometer stems pass
into the U through O-rings which seal the hales.  The bulbs are centrally
held in double-tubed radiation shields. The fan for providing the
aspiration, driven by hand, clockwork or electricity, Is attached ta the
upper end of the frame.

All three instruments are normally supplied in polished wood cases
with compartments to take the necessary accessories. The instruments
fitted with spring and electrically driven fans can, as an altarnative, be
supplied in cases made frem laminated plastic sheet. These |acter cases
are practically unbreakable and being chemically inert are completely
suitable for tropical use. They will not split, warp or discolour and will
not suffer attack from the usual enemies of wood,

sclid-stem or insulated pattern thermometers can be supplied,
Many users prefer the insulated pattern because the close proximity
of the capillary to the scale reduces errors due to parallax. Also the
scale divisions and figures, being on flat opal, are easier to read and
being enclosed in an outer sheath remain clear and distinct throughout
the life of the thermometer.
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ASSMANN HYGROMETERS

(cantinued)

Hapd Deive
T8916/|

Clozk or Electric Drive
TB0, | or T 89208 /1

Assmann Hygrometers Mk 3, British Metecrological Office
patterns, each supplied in a polished wood case with two thermometers,
tength of wick, wick moistener and suspension rod :—

T 8300/
T 8904/ |
T 8908/

T8%12/]
T 8%14

T 8916/
T 8920/

Spring Driven Fan, with insulated thermometers
Ditto, with solid stem thermometers

Electrically Driven Fan, 110 v or 200,250 v AC with
Insulated thermometers

Ditto, with salid stem thermometers
A 4y 4 in 571155 em 105 Ib 476 kg
Laminated Plastic Case in place of wood caze for T 8500 |

to T 8912 | (add 8914 to reference number selected from
above)

Hand Drive, with insulated thermometers

Ditto, with solid stem thermometers
208<7in 51 x20x<18cm 1316 59kg

Please state the range of Thermometers required from the
list on the next page
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T 8924

T 8928
T 8932
T 8718
T 8731
T 8544
T 8948
T 8952
T 8564

T 8566
T 8560
1 8964
T 8968
T 8972

ASSMANN HYGROMETERS

(continued)

Temperature ranges normally available

Fahrenheit divided ta I° Celsius divided to 0-5°
0" to 100 -15% to 4407
207 o 120 5% to +-50°
40° to 140° 5to 60
50° to 150° 107 o 657

shall be pleased to quote for any special ranges required

Spare Thermometer, insulated pattern, to any of the
above ranges

Spare Thermometer, solid stem, to any of the above ranges
NPL Certificate

Tables, Fahrenheit (Marvin's)

Tables, Celsius

Spare Wicks, each

Spare Wick, per yard

Reading Microscope for thermometers

'| Humidity Slide Rule, Mk IV (see p 75), fer use with
Fahrenheit thermometers

Ditto, Mk 5, for use with Celsius thermometers
Spare Spring Driven Motor, in housing
Spare Electrically Driven Motor, in housing
Spare Spring in barrel for T 8960

Spare Spring only for T 8960

A more comprehensive description of the Assmann Hygrometers will be
found in o sebarate leaflet which can be obtained from us an request

T4
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HUMIDITY SLIDE RULE

This slide rule; made to the design of the British Hctﬂarnfngicml
Office, enables the relative humidity, dew point, frost point, vapour
pressure, mixing ratioc and absolute humidity to be computed quickly
and easily from psychrometer cbservations. It consists of a stock and
slide with scales on the front and back of each. It Is made of an ivory
plastic which s impervious to changes of humidity and temperature,
The total temperature range covered by the seven scales provided |s
from =130" to 1 I0°F (-90° to +43°C)

T B564/] Humidity Slide Rule, Mk IV, for use with Fahrenheit
thermometers, complete with case and operating instruc-
tions

T B5&6 Ditto, Mk 5, for use with Celsius thermometers
12x2x 3 in  305x63%1F9ecm |loz 340 grams

HAIR HYGROMETER

with Thermometer

From this instrument both the tempera-
ture and humidity may be read at a glance.
The humidity element is a bundle of care-
fully prepared human hair ; the dial on
which the relative humidity Is indicated is
4 in (10 cm) diameter. Accuracy about

5%

T9100 Hygrometer fitted with Fahren-
heit thermometer range 0 to
120°F

T9104 Ditto, fitted with Celsius ther-

mometer range -5° to +50°C

9f 44 x3in  24%12%2em
| Ib 045 kg




In this recorder temperature and percentage of humidity are both
recorded in different coloured inks on the same chart, thus enabling a
comparison to be easily made. Provision is also made for both the
temperature and humidity elements to be readily adjusted so that the
instrument may be regularly checked against a whirling or aspirated
hygrometer. The instrument is compact, light in weight and very
robust, while the clack is made with a shert stainless steel spindle
sufficiently strong to withstand shocks during transit. The instrument
can therefore be despatched by post with the ciock in position. |t can
be used in the Large Thermemeter Screen (p 61), orin our Stevenson
Screen (pp 62 and 63) with the position of the thermometer supports
set farther back.

T9150 Thermo-Hygrograph, daily, with 55 charts and two bottles

of Ink
T 9154 Thermo-Hygrograph, weekly, with 55 chartsand two bottles
of Ink
|46 640n 35x15x16cm 7lb 32 kg

STOCK SERIES OF CHARTS

On all our charts the temperature range is overprinted on a basic
chart ranged 0 to 100%, RH. Please select from the temperature ranges
given below that which will best suit your purpose. Charts are offered
with either Daily or Weekly timings, in either case the clocks only
nead rewinding every B days.

Fahrenheit Dhaily Weakly Celslus Eaally Weekly
=}0° to 90 451 478 25% to' +- 357 298 348

0% to |00 3749 sh 10° to 40° 450 514

10° te | 107 548 552 5% to +45° 344 463

200w 1200 382 516 0" to 50 449 513

30°to 130" 34 517 10" to 60° 367 549
S0%to 150" 468 508 30° 1o BO" 346 465

80° to 1BO” 343 521 50" to 100 347 47|

For details of spares for the above instrument, see page 77

A more comprehensive description of the Thermo-Hygrograph will be
found in o saparate leaflet which can be obtained from us on request

T&



This recorder is similar in design to our Thermo-Hygrograph T 9150
except that there is no temperature element, The relative humidity is
recorded over the range 0 to 1009, on an even scale, while both daily
and weekly charts are available, The clock fitted is similar to that incor-
porated in the Thermo-Hygrograph, making the Instrument safe for
transit with the clock in position. The instrument Is suitable for those
individuals and organisations who are only interested in relative humidity
or who prefer to use two separate instruments for recording temper-
ature and relative humidity. For recorders of temperature only see
page 58 in Section 3,

T 5200 Hair Hygrograph, daily, with 55 charts No. 398 and one
bottle of ink

T9204 Hair Hygrograph, weekly, with 55 charts No. 511 and
one bottle of ink

[46x6% in Ex15x16em 6+1b 3 kg

SPARE PARTS FOR THERMO-HYGROGRAPHS AND
HYGROGRAPHS

79208 Extra Charts, 55 [13<3fin (30 <9cm)
T9212 Extra Charts, 100

T 6570 Clock, Daily (26 hours) wound once a week

T 6574 Clock, Weekly (3 days)

T 6578 Set of Change Wheels, to convert daily to weekly
T 6582 Set of Change Wheels, to convert weekly to daily
T 9228 Pen, long pattern, for humidity

T 6586 Pen, short pattern, for temperature

T 9236 Pen Arm, for temperature element

T9240 Pen Arm, for humidity element

T 6566 Bottle of Ink

T 9248 Bundle of Prepared Hairs

T9252 Spring for humidity cams

-



DEW POINT APPARATUS

This is a simple, easily used dew point Instrument
suitable for finding the dew point or relative humidity
in small spaces, since a sample can be withdrawn and
held In the sample chamber of |0 ml capacity. It s,
however, more accurate and easier to operate when air
_ or gas is kept flowing through the sample chamber, This
i chamber Is separated from the ether chamber by a thin,
- polished stainless steel disc on which the dew forms,
The body of the instrument is made of a plastic moulding
which enables the mirror to be cocled and warmed
again as quickly as possible. The thermometer is of
the insulated pattern with its bulb near the mirror,
having 2 scale length of 5 in (I2:5 cm) to allow
quick, accurate readings. The ether is evaporated by
bubbling air through it from a rubber aspirator, a
restriction in the pipe giving close control of the cool-
Ing rate. The construction of the instrument allows
the observation window and mirror 1o be removed by
merely unscrewing the front ring so that cleaning
T 9300 becomes an easy matter

e L R

933424 in 24783157 em 7ior  2l3g

T9300 With Fahrenheit Thermometer, 0" to 90° in |°
T9304 With Fahrenheit Thermometer, 30° to 1207 in 1"
T9308 With Celsius Thermometer, - 15 to | 35° in §
T93112 With Celsius Thermometer, 0" to 50" in
T93l6 Rubber Aspirator for use with above

T5320 Spare Thermometer, state range

T95324 NPL Certificate

A more comprehensive description of the Dew Point Apparctus wiil be
found in a separate leaflet which can be cbtained from us on request

B
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FROST POINT HYGROMETER

This hygrometer was primarily designed
for the accurate measurement of frost points
In the upper air, For this purpose it is
carried by aircraft either with or without
pressurised cabins. It may however be
used for any measurement of frost points as
its range extends down to - |30°F (-90°C),

The principle of operation is that the
airor gas is passed in a narrow stream across
3 highly polished anodised aluminium
thimble round the sides of which is wound
a platinum resistance thermometer. Ligquid
air or nitrogen is pumped in a controlled
stream up to the inside of the thimble to
reduce it to the temperature of the frost
paint. The ice crystals are observed by an ingenious form of glancing
illumination, the temperature at which the crystals are just maintained
being measured on a balanced bridge potentiometer having a dial marked
In degrees.

The air may be drawn through copper tubing from a source remote
from the instrument and the vacuum flask containing the liquid nitrogen
may be changed, both without any risk of contamination from the air
surrounding the instrument,

193581 Frost Point Hygrometer, British Meteorological Office
pattern, Mk 3, for use down to —|30°F, Barceery illumina-
tion

T 2362/1 Ditto, but Celsius scale dewn to -90°C

T9374/1 Frost Point Hygrometer, as T 9358 /| but 50 cycles AC
mains illumination

T9378/1 Frost Point Hygrometer, as T 9362 /| but 50 cycles AC
mains [llumination

A maore comprehensive description of the Frost Point Hygrometer Mk 3
will be found in a separate leoflet which con be obtained from us on request



DEWPOINTER
(Brit. Pat. No. 641555)

This instrument is the latest addition to our range of humidity
measurers and works on quite a different principle frem any other.
The air to be tested Is pumped into an observation chamber by a self-
contained pump in the instrument. After ashort pause for temperature
equalisation the pressure is suddenly released with near-agiabatic
conditions which results in the formation of a cloud of water droplets
If the pressure were high enough. A gauge reading in pressure ratios,
connected to the observation chamber, is used to determine, by succes-
sive trials, the end point where a cloud is only just formed. From this
reading and that of the initial temperature the dew or frost point is
determined by the use of a simple calculator. The instrument s com-
pletely self-contained and needs only a dry battery to provide light for
observation of the cloud. If desired it may be used from AC mains,
The calculator is made for the Fahrenheit scale but has an easily read
conversion to Celsius readings on the back. The range of dew and frost
points measurable is from room temperatures down to about -80°F

(-62°C).

T 93412 Dewpointer for use from a battery in a case with calculator,
instructions, spare gauge oil, glass wool for the inlat fileer,
pipe connectors and spanner,

A more comprehensive description of the Dewpointer will be found
in a separate leaflet which can be obtained from us on request

gl
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SECTION 5§

PRECIPITATION AND EVAPORATION
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Page Page

Duvdevanl Dew Gauge ... 0 100 | Rain Gauges
Evaporation Hook Gauge 103 B-inch Splayed Base .., Bh
Evaporation Indicators ... 12 Measuring Jars .. ... B7 & B8
Piche Evaporimeter il = 10 Inner Botrles .., i - Ef

Rain Gauges Rainfall Recorders

3-Inch Snewdon = B2 MNaturzal Siphon ... 8% to 91
3-inch Splayed Base ... B3 Tilting Siphon ... M te 9l
S-lnch Howard ... P 83 Jardi Rate-of- ... 94 & 95
B-nch Bradiord 84 95-Day ... oo 90 & 9T
S-inch Octapent ren 85 Electrical 5 o T3 & 99
S-lnch Cylindrical Base 86 | Water Flow Mezer 104

INTRODUCTION

THE range of instruments included in this section cover the majority
of the requirements of both synoptic and climatological stations
for precipitation and evaporation measurements. The non-recording
raingauges offered vary in capacity, material used in their construction,
and in design. The cholce of capacity will vary according to the rate of
rainfall to be expected and the frequency with which the gauge may be
visited. The question of material preferred for their construction has
two aspects to be considered : firstly the choice of basic materials—
copper or galvanized iron—the first of which |s more expensive but has a
lenger life ; and secondly the cholce of an instrument manufactured to
a British Meteorological Office Specification or its commercial equivalent,
Specification gauges have their cylindrical top pertions and their inner
cans made from either seamless drawn copper tube or brazed copper
tube, thus ensuring that when 2 large number of gauges is in use their
funnels are interchangeable and graduated dip-rods are sultable for use
with any inner can and therefore do not require individual calibration,
Since neither of these points is of importance to private individuals or
organisations using only a few gauges the less costly commercial patterns
are offered. In these che cylindrical parts and the inner cans are usually
made from soldered sheet metal which, from the functional point of view,
gives a perfectly serviceable gauge but without the advantages mentioned
above,



RAIN GAUGES

The Snowdon Pattern Rain
Gauge is used for taking daily
measurements of rainfall. The
cylindrical top portion Is pro-
vided with an accurately turned
and bevelled brass rim of 5 inches
(127 mm) diameter, and is de-
signed to minimize the loss of rain
caused by splashing from the
funnel. This funnel leads down
to a glass inner bottle placed
eicher in an inner can or [n the
base jtself.

Inside the base of the ** Insu-
lated pattern ' (W 5010,2) there
_ isa rim on which the top edge of
| = the inner can rests, thus forming
e an insulating space between the
outer wall of the gauge and the
inner bottle. In this way the
risk of rain freezing in winter or
evaporating In summer is considerably reduced. The inner bottle
supplied with each gauge has an approximate capacity of 3 inches (/5 mm)
while the inner can will take a further 2L inches (63 mm) in the event of
overflow.

A praduated glass measuring jar s essential for use with this gauge.
Customers are asked to order one of these from the choice given on paoges
87 aond 88

W 5000 Snowdon Rain Gauge, British Meteoroiogical Office pattern,
brazed copper tube case, with inner can and glass bottle

W 5002 Snowdon Rain Gauge, commercial pattern, soldered copper
sheet case, with inner can and glass bottle

W 5004 Ditto, but without inner can

W 5006 Snowdon Rain Gauge, commercial pattern, soldered gal-
vanized iron case, with innér can and glass bottle

W 5008 Ditto, but without inner can

W 5010 Snowdon Rain Gauge, Insulated pattern, soldered copper
sheet case, with inner can and glass bottle

W 5012 Ditto, but with soldered galvanized iren case
W 50i4 Meteorological Office Certificate
1§54 india 457« ld4demdia 61b 27 kg

Piease read Intreduction to understand difference between BMO and
commercial pottern raingauges

8l



RAIN GAUGES

The 5-inch Splayed-base Rain Gauge,
witha 3 inch (127 mm) diameter brass rim, is
similar in construction and design to the non-
insulated Snowdon rain gauges described
on the previous page except for the base of
the case which is splayed out to give the
instrument greater stability when on site,
it Is used for daily measurements of rainfall
and each gauge is supplied with an Inner
can and glass inner bottle, The difference
between the BMO and commercial patterns
will be appreciated after reading the intreo-
duction to this section.

A graduated plass measuring far is essential
for use with this gouge. Customers are
asked to order one of these from the chaice
given on pages 87 and 88

W 3050 5-inch Splayed-base Rain Gauge, British Meteorslogical
Office pattern Mk. Il, copper case

VW 5052 Ditto, commercial pattern, copper case
W 5054 Ditto, commercial pattern, galvanized iron case

W 5014 Meteorological Office Certificate
|95 «8L india  49:2]-6 em dia 61 lb. 29 kg

The Howard Rain Gauge illustrated is a simple, e
inexpensive instrument. Although net suitable for ‘%
taking official records it is sufficiencly well made to per- RN <5
mit 3 reasonably accurate measurement of rainfall to be 4
made with a small financial outlay. The brass rim fitted [
to the funnel has a diameter of 5 inches (127 mm) and 1

is accurately turned and bevelled. The glass receiving |
bottle has a capacity of 3 inches or 75 millimetres, '

A graduated glass measuring Jar Is essential for use ;l
with this gauge, Customers ore asked to order one of these
from the chaice given on poges 87 and 88 | A1

VW 5I00 Howard Rain Gauge, with glass receiving Lot 1)
bottle graduated every 0-5 In of rain

W 3102 Ditto, with glass receiving bottle graduated every 10 mm of
rain

143 <53 In dia  368%13-3cemdia 21b 09 kg

For spare receiving bottles see W 5340 or W 5342, p 88



RAIN GAUGES

The Bradford Rain Gauge Is designed
for use in isolated regions where measure-
ments can only be taken at weekly or
monthly intervals. It has a larger capacity
and is more robustly constructed than the
daily gauges previously described, It Is
provided with a 5 Inch (127 mm) diameter
brass rim and i5 so designed that the mini-
mum loss s caused through evaporation.
The amount of rain received Is first meas-
ured by means of a graduated one-piece
dip-rod and then more accurately by means
of a glass measuring jar.

Both a graduated glass measuring jar and a
grodugted dip-rod gre essential for use with
this gouge. For details of the former see
bp 87 and B8 end for the latter see below.
Each gouge is supplied with an inner can

W 5150 Bradford Rain Gauge, British Meteorclogical Office pattern
Mk. IV, copper tube case, capacity 15 in (380 mm)

W 5152 Bradford Rain Gauge, British Meteorological Office pattern
Mk. II, sheet copper case, capacity 27 in (680 mm)

W 5154 Bradford Rain Gauge, commercial pattern, sheet copper
¢ase, capacity |5in (380 mm)

W 5156 Bradford Rain Gauge, commercial pattern, galvanized iron
case, capacity |5 in (380 mm)

VW 5158 Ditto, capacity 27 in (680 mm)

W 5160 Graduated Dip-rod, divided every 0-1 in of rain for a2 15in
gauge

W 5162 Ditto, divided every 5 mm of rain for a 380 mm gauge

W 5164 Ditto, divided every 01 in of rain for a 27 in gauge

W 5166 Ditto, divided every 5 mm of rain for 2 680 mm gauge

W 5168 Meteorological Office Certificate, for gauge and dip-rod

IS in (380 mm) gauge 252<S5tindia é5xl4emdia 9Ilb 40kg

824
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RAIN GAUGES

The Octapent Rain Gauge Is
designed for use In isclated reglons
where measurements can only be
taken at weekly or monthly intervals,
The top portion is provided with a
5inch (127 mm) diameter brass rimand
is expanded tofiton to a base of 8 Inch
(203 mm) diameter, thus permitting
a larger capacity without unduly
increasing the height. It is so
designed that the minimum loss is
caused by evaporation, while provision
s made in the Inner can to insert a .gii}
frost protector, thus making it suitable .
for exposure In mountainous areas. d
The frost protector, consists of a
length of rubber tubing, weighted :J
ard closed at one end. By slightly =
collapsing under pressure this device d F
prevents damage being caused to the  &—=B] §
inner can when the raln water freezes
and expands. The protector must
always be removed before taking measuremeants with the one-piece
graduated dip-rod.

Both o groducted gloss measuring jar and @ graduoted dip-rod are
essential for use with this gauge. For details of the former see pp B7 and 88
ond for the latter see below, Frost Protectors are offered as an optional
extra

W 5200 Octapent Rain Gauge, British Meteorological Office pattern
Mk. lIA, copper case, capacity 27 in (680 mm)

W 5202 Octapent Rain Gauge, British Meteorological Office pattern
Mk. |IB, copper case, capacity 50 in (1270 mm)

W 5204 Octapent Rain Gauge, commercial pattern, copper case,
capacity 27 in (680 mm)

W 5206 Ditto, capacity 50 in (1270 mm)

WW 5208 Frost Protector, for use with 27 in (680 mm) gauge

W 5210 Ditto, for use with 50 in (1270 mm) gauge

W 5212 Graduated Dip-rod, divided every 0:5 in of rain for a 27 in
gauge

W 5214 Ditto, divided every |0 mm of rain for a 680 mm gauge

W 5216 Ditto, divided every 0-5 in of rain for a 50 in gauge

W 5218 Ditto, divided every 10 mm of rain for a 1270 mm gauge

W 5220 Meteorological Office Certificate, for gauge and dip-rod

27 in (680 mm) gauge 27 <13 india 68 <33 cmdia 1231b 57 kg

&ac



RAIN GAUGES

YWhereas the pauges dascribed on the previous pages have 5 Inch
(127 mm ) diameter brass rims those |isted on this page are fitted with
rims of B inches (203 mm ) diameter to meet the preference of some obser-
vers in this country and overseas. As with the 5-inch gauges these also
have deep set funnels to minimize loss through splashing and it has been
proved In practice that the amount of rain measured by the two gauges
under identical conditions is the same. The Inner bottle supplied with
¢ach gauge has an approximate capacity of 3 inches (75 mm), while
the inner can will take a further 44 inches (104 mm) in the event of
overflow. Although normally used for dally measurements they are
sometimes used to take measurements at weekly Intervals,

A graduated glass meosuring jor is essential for use with this gauge,
Customers are asked to order one of these from the choice given on p 88
W 5250 8-inch Rain Gauge, cylindrical copper case, with Inner can
and Inner bottle

W 5252 Ditto, galvanized Iron case
22 8% in dia. 56«21-6 ecm dia Il 1b 50 kg

W 5254 8-inch Rain Gauge, copper case, splayed-base, with Inner can
and Inner bottle

W 5256 Ditto, galvanized Iron case
2414 In dia 6036 ¢cm dia I21b 54 kg

VW 5258 Meteorological Office Certificate

86
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MEASURING JARS FOR RAIN GAUGES
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Camden Pattern Tapered-base Pattern Flat-base Pattern
W 5302 W 5304 WV 5308

These Jars are used for measuring the amount of rain received in
a rain gauge. They are made of glass In various sizes depending on the
capacity of the gauge with which they are to be used. Each jar is
graduated to indicate directly the amount of rain which has fallen ;
hence the capacity mentioned below against each type is in terms of
rainfall. Of the three patterns illustrated the two tapered inside at
the base are to be preferred since these permit a small amount, or

“trace," of rain to be measured more accurately than with the flat
base pattern,

Jars for use with 5 inch (127 mm) diameter gauges
Camden Pattern

W 5300 GCapacity 0-5 in graduated every 0-0l in with mark tor 0-005in
added at base

WY 5302 Capacity 10 mm graduated every 0-1 mm with mark for 0-05
mm added at base

1023 in dia 25 x7:6 cm dia 0oz 283 g

Tapered-base Pattern

WV 5304 Capacity 0-5 in graduated every 0-01 in with mark for 0-005 in
added at base

W 5306 Capacity |0 mm graduated every 0:| mm with mark for 0-05
mm added at base

Il x13india 28x44cmdia 4oz 1l5g

A —



MEASURING JARS FOR RAIN GAUGES

Jars for use with 5 inch (127 mm) diameter gauges (continued)

Flat-base Pattern

vy 5308
W 5310

W 5312
W 5314

W 5316
W 5318

Capacity 0'5 in graduated every 0-01 in

Capacity 10 mm graduated every 0-1 mm
Bx3india 2076 cm dia 6oz 170g

Capacity |0 in graduated every 0:05 in

Capacity 25 mm graduated every 0:5 mm
033 iIndia 25x%emdia Foz 255g

Capacity 2:0 in graduated every 0-05 in

Capacity 50 mm graduated every 0:5 mm
|5 <4 India 3810 cm dia 40z 397 g

Jars for use with 8 inch (203 mm) diameter gauges

Tapered-base Pattern

W 5320

W 5322

Capacity 0-5 in graduated every 0-01 in with mark for 0-005 in
added at base

Capacity 10 mm graduated every 0:1 mm with mark for 0-05
mm added at base
|12 <2%india 304<63cmdia Toz (98¢

Flat-base Pattern

W 5324
W 5326

W 5330

Capacity 0-5 in graduated every 0-0l in

Capacity |10 mm graduated every 01 mm
104<3% india 2679 em dia 120z 2340¢g

Meteorological Office Certificate for any of the jars men-
tioned on this and the previous page

INNER BOTTLES

For use with Snowdon or 5-inch Splayed-
base Rain Gauges

W 5340 Capacity 3 in, graduated every 05 in
W 5342 Capacity 75 mm, graduated every |10 mm
For use with B-inch Rain Gauges

W 5344 Capacity 3 in, graduated every 05 in
VW 5346 Capacity 75 mm, graduated every |0 mm



RECORDING RAIN GAUGES

NATURAL SIPHON RAINFALL RECORDER

This instrument has enjoyed great popularity for many years among
Meteorological Offices, Public Authorities, River Catchment Boards,
Agricultural Stations, Drainage Departments and private individuals
all over the world, It employs a natural siphon action which is free from
the defects commonly found in seme other types of siphoning recorders.
There are no moving parts other than the float and, therefore, there is
nothing delicate to adjust.

The rain is received in the usual manner in a deep-set funnel to which
s seldered an accurately turned and bevelled brass rim. It then passes
dewn into a chamber containing a fleat to which is attached an upright
rod carrying a pen which records the vertical motion of the float on a
chart fitted round a drum rotated by a spring driven clock. As the
fioat chamber fills and the float rises a side connecting tube also fills
until the water leve| reaches the top open end of a second tube con-
centric to the first. The top of this second tube terminates a short
distance from a glass disc closing the top of the outer tube, thus forming
a gap of almost capillary dimensions but with a large total area since the
diameter of the Inner tube is large compared to the gap itself. When this
gap is filled siphening down the inner tube commences suddenly and is
completed |2 to |5 seconds later. The cut-off point is accurately con-
trolled by a sharp edged vee-shaped hole where the outer tube enters
the float chamber. This arrangement ensures that the amount of water
which siphons out of the chamber is automatically and accurately
measured. It also ensures that provided the chamber and siphonin
tubes are kept clean no "' dribbling " will cccur. A filter is incnrpnrntcg
to ensure that no dirt enters the chamber with the rain.

™



NATURAL SIPHON RAINFALL RECORDER

(continued)

The range of rainfall intensity met in different parts of the world
makes it necessary for recorders with different frequencies of siphoning
to be available if the record on the chart is to be easily read. The control
of the frequency of siphoning for 2 given rainfall intensity is obtained by
varying the diameter of the brass rim fitted to the top portion of the
instrument. Qur experience has shown that three rim sizes best meet
the requirements of meteorologists throughout the world. These sizes
together with their resultant frequency of siphoning are as follows i—

8 inch (203 mm) dlameter rim siphons every 0-4 in or 10 mm of rain

5:058 inch (128-5 mm) diameter rim siphons every 1:0in or 25 mm
of raln

3-237 inch (82-2 mm) diameter rim siphons every 2:5 in or 612 mm
of rain

As a guide to assist customers to decide which size of rim will best suit
their requirements we give below the approximate maximum rates of
rainfall which are easily distinguishable on daily or weekly charts,

Weekly chart, 8in (203 mm) rim Q-7 in or 18 mm per hour
Weekly chart, 5:058 in (128:5 mm) rim |8 in or 45 mm per hour
VWeekly chart, 3:237 In (82:2 mm) rim 4.5 in or'| |2 mm per hour
Daily chare, B in (203 mm) rim 5-0inor |27 mm per hour

Daily charc,  5-058 In (I12B:5 mm) rim  |2:6in or 315 mm per hour
Daily chart,  3-237 in (82:2 mm) rim 32:Q.in or 785 mm per hour

In some troplcal climates the very high rainfall intensities are only
experienced during relatively few months of the year, while during the
remaining months the rainfall may be slight. If an instrument fisted
with a rim suitable for the high Intensity pericd is used throughout the
year the recordings made during the low intensity months will be exces-
sively open. To meet this problem we offer ' conversion rims ™ which,
with the corresponding daily or weekly charts, can be fitted at the
beginning of the rainy season. Dertails of these will be found on the
foliowing page.
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NATURAL SIPHON RAINFALL RECORDER

(continued)

Natural Siphon Rainfall Recorders, each complete with 55 charts

and one bottle of ink

Recorders with 8 inch (203 mm) diameter rims
Charts for record.

ing in inches
Daily Weekly Baily
Case Window Mo, 395 MNo. 377 MNo. 512
Galvanized lron  fixed VW 5350 W 5352 WV 5354
Copper fixed W 5360 WV 5382 VW 5364
Copper hinged W 5370 W 5372 VW 5374
Recorders with 5058 inch (128-5 mm) diameter rims
Dhaily Weakly Datl
Case Window Mo, 435 Mo, 467 MNe. 278
Galvanized lron  fixed VW 5380 W 5382 Vv 5384
Copper fixed W 5390 W 5392 WV 5394
Copper hinged W 5400 W 5402 W 5404
Recorders with 3-237 inch (B2 2 mm) diameter rims
Daily Weekl Doaily
Case Window MNo. 60| Mo, &0 Ma. 603
Galvanized lron  fixed VW 5410 W 5412 W 5414
Copper fixed VW 5420 W 5422 Vv 5424
Copper hinged W 5430 W 5432 W 5434
2512 in dia 635 <30:5 em dia I8 Ib B2 kg

Charts for record-
ing in millimetres

Veekly
Mo, 376
W 5356
VW 5366
W 5376

Weekly
Na. 330
Vv 5386
VYW 5396
W 5406

Weekly
Mo, &4

Vv 3416
VW 5426
V¥ 5435

VW 5440 Meteorological Office Certificate for any of the above

recarders

Spare Parts and Accessories

W 5442
8 in (203 mm) rim

VW 5444
(128:5 mm) rim

VW 5446
W 5448

Conversion Rim, 5:058 in (128:5 mm) diameter, to fit over
Ditte, 3237 in (822 mm) diameter, to fit over 5:058 in

Ditto, 3237 in (82:2 mm) dia, to fit over 8 in (203 mm) rim
Transparent Template, for determining the duration and

rate of rainfall received in a recorder fitted with an 8 in

(203 mm) diameter rim and a daily clock

Vv 5450
WV 5452
rim and a daily clock

W 5454 Ditto, for similar recorder fitted with a weekly clock
¥V 5456 Extra charts, 55

VW 5458 Extra charts, 100

T 6566 Bottle of Ink

W 5460 Copper Float, with pen rod and guide

W 5462 Pen, with block to fit on to pen rod

W 5464 Anti-frost Safety Disc, for bottom of float chamber

VW 5466
W 5468
W 5470
W 5472

Spare Clock, daily

Spare Clock, weekly

Change Wheels, to convert weekly clock to daily
Change Wheels, to convert daily clock to weekly

.

Ditto, for similar recorder fitted with a weekly clock
Ditto, for recorder fitted with a 5-058 in (128-5 mm) diameter



TILTING SIPHON RAINFALL RECORDER

British Metecrological Office Pattern

R .1'\:_\:“
“d

Az with the Natural Siphon Rainfall Recorder described on previous
pages the rain collected by this instrument is led dewn into a cylindrical
vessel containing a light metal float, the vertical motion of which is
recorded on a revelving clock-driven chart drum by means of a pen
attached to a vertical rod extending from the top of the float itself.
The chief difference between the two instruments lles in the method of
emptying the float chamber once it has been filled. In this recorder
the chamber is balanced on a knife edge and is maintained in an upright
position by means of a trip mechanism which is autematically released
when the float reaches a position in the chamber governed by the
collection of 0:2 inch (5 mm) of rain In the temperate medel or | inch
(25 mm) in the tropical model. When the trip mechanism is released
the pen is lifted off the chart and the chamber tilts, aliowing the rain
to siphon out of the siphon tube leading from its base. When the
chamber is empty a counter weight restores It to its criginal position,
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TILTING SIPHON RAINFALL RECORDER

(continuad)

the float slides to the bottom of the chamber and the pen returns to the
chart on the zero line. This whole siphoning operation takes approxi-
mately 15 seconds for completion.

The recording mechanism described above is supported by a gun-
metal base casting flanged to take the copper sheet splayed base and the
copper top portion. This top portion has a receiving aperture defined by
an accurately turned brass rim of 11-31 inches (287-3 mm) diameter for
the temperate modei or 5:058 inches (128:5 mm) for the tropical pattern.
A hinged window gives access to the pen and chart when the Instru-
ment Is in use. The top portion |s hinged on to the base casting so that
when tilted back the whole movement may be exposed. It is provided
with a padlock for locking purposes.

¥y 5550 Tilting Siphon Rainfall Recorder, Temperate pattern,
recording in inches, with 55 daily charts No. 326 and one
bottle of ink

W 5552 Ditto, recording in millimetres, complete with 55 daily charts
Neo. 345 and one bottle of ink

33«20 In dia 8451 e¢m dia 7716 358 kg

W 5554 Ditto, Tropical Pattern, recording in inches, with white
radiation shield to reduce evaporation errors, with 55 daily
charts Neo. 570 and one bottle of ink

W 5556 Ditto, recording in millimerres, with 55 daily charts No. 571
and one botzle of ink

33 <20india B4 <5Slemdia 741b 336kg

VW 5558 Extra Charts, |00

T 6565 Bottle of Ink

VW 5560 Spare Pen

W 5561 Spare Pen Arm

W 6306 Spare Clock, daily

W 5566 Spare Float, with pen rod and guide

Note, Instruments fitted with weekly charts will be supplied if specially
requested but they are not normally recommended in view of
the crowding together on the chart which would result



JARDI RATE-OF-RAINFALL RECORDER

British Meteorclogical Office Pattern

This Instrument provides in record form information on the rate of
rainfall which occurs during the 24-hour period covered by cach chart,
It does not record total rainfall. Knowledge of the rate of rainfall as
opposed to total rainfall is essential when designing drainage systems
for housing estates, airfields, plantations, etc., since unless this is known
serious and costly errors may be made In provision for the disposal of
flood water at maximum rates. An under estimation may well lead to
flooding while over estimation will result in more costly installations
bcins provided than In fact prove necessary. Either of these errors
could lead to the wastage of much money.

The instrument is made to the design of the British Meteorological
Office with subsequent medifications and improvements recommended
by the Meteorological Office of Southern Rhodesia. |n order to provide
the necessary response and magnification required more rain has to be
collected than In the case of other rainfall recorders described in this
catalogue, The receiving aperture s therefore made much larger, ts
actual size, depending on the maximum rate likely to be met. The rain
is led intoa cylindrical metal float chamber from which it escapes through
an orifice at the bottom into a second chamber. Inside the first chamber
is a small float attached to the base of which is a tapered rod which
projects downwards through the orifice Inte the second chamber.
When no rain is falling this rod comes to rest on a stop which is adjusted
so that the larger end of the rod does not quite close the orifice,
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JARDI RATE-OF-RAINFALL RECORDER

(centinued)

surrounding the second chamber up to the junction of the two chambers
is an open topped dish with a sharp edge forming a weir. Water flows
from the second chamber into this dish and by adjusting the float stop
one can ensure that water only flows away over the weir when a carrain
rate of rainfall has been reached. This rate varies for each model and
Is as indicated below. The provision of the weir ensures that the float,
tapered rod and orifice are always wet and the instrument is always
ready to commence recording.

When rain falls the float rises and the water escapes from the annulus
formed between the rod and the orifice until finally the rate of inflow
balances the rate of outflow. At this point the recorder will trace 2
horizontal line on the chart wrapped round a clockwork drum, the trace
corresponding to the rate of rainfall, As the float rises or falls so the
pen traces a line recording its movement. When the rainfall ceases the
pen returns to the bottom of the chart, only to rise again when rain
recommences,

The funnel and top portion of the recorder are made of stout copper
while the lower portion of the case enclosing the movement is a wood
frame covered with asbestos sheeting,

W 3600 Jardi Rate-of-Rainfall Recorder, range 10 to 160 mm per
hour, 38 in (%6-5 ¢cm) diameter rim, with 100 charts Mo,
S02/160 and one bottle of ink

43 %39 In dia  109x 99 cm dia 168 Ib 76 kg

VW 5602 Ditto, range 15 to 240 mm per hour, 31 in (78:75 em) diameter
rim, chart No. 502 240

4l «32india 104 Bl ¢cm dia |40 Ib 63 kg

WV 5604 Ditto, range 20 to 320 mm per hour, 27 in (686 cm) diameter
rim, chart No. 502 320

40«28 india 10227 em dia 120 Ib 54 kg

W 5606 Ditto, range 30 to 480 mm per hour, 22 in (55-9 ¢m) diameter
rim, chart No. 502 /480

3823 in dia 97 « 585 ¢cm dia 95 Ib 43 kg
W 5608 Extra charts, |00
T 6566 Bottle of Ink
T 6570 Spare Clock, daily
T 6585 Spare Pen
T 9240 Spare Pen Arm
W 5610 Spare Float, with tapered rod
W 5612 Spare Suspension Strip



95-DAY RAINFALL RECORDER
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95-DAY RAINFALL RECORDER

{continued)

This. instrument is designed to be left unattended in inaccessible
places for long periods. |t records continuously for 95 days on a chart
wrapped round a drum 24 Inches (608 em) in circumference. The rain
is received in a |6 Inch (40-64 em) diameter aperture and is then led into
ene or other side of a balanced bucket which tilts for every 0:1 inch or
2-5 millimetre of rain collected. Each tilt of the bucker actuates a sharp
needle which pricks a small hole on the chare, This needle is carried on
a nut which is advanced by the rotation of a screwed rod of 0:1 inch
(2:34 mm} pitch. The drum and the screwed rod both rotate once
every 24 hours, this rotation being actuated by a weight which has a
fall of 54 inches (152 cm). The timing Is controlled by a gear train
incorporating a temperature compensated escapement.  The chart thus
has a time scale of | inch (25:4mm) per hour, permitting a rate of rainfall
of up to 10 inches or 25 centimetres per hour to be determined. Damage
to the needle is avoided by cutting into the drum a helix of the same
pitch as that of the screw.

The whole gauge is so designed that it can be frozen up without damage
and will start to record again when it thaws out. All steel parts are
rust-proofed, and oil impregnated bearings are fitted so that high
temperatures and humidities will not affect its performance. As far as
possible the weight of individual parts has been kept te a minimum by
the use of light alloys, the drive weights being split Into units of 20 pounds
(7 kg) each, so that transportation to difficult sites is rendered as easy as
possible,

W 3650 95-day Rainfall Recorder, recording in inches, with Inner

case over drum and gearing : outer case with two padiocks
and keys, S-year supply of charts No. 547

W 5652 Ditto, recording in millimetres
VW 5654 Extra Charts, 20
32 %2525 in 8263 63 em 194 Ib 8B kg



ELECTRICAL RAINFALL RECORDER

Recarder Receiver

This instrument s designed to recerd total rainfall at a distance
from the rain receiver and so obviate the necessity of frequent outdoor
visits for changing the chart. The recorder is housed in a mahogany
and glass case similar to those used for our barograph (p 132, Cat. No. 808)
and our recording anemometer (p |17 in this catalogue), so that any
combination of these three instruments makes an attractive display
in an office or a centre of interest in a public reom.

The rain is received in an aperture defined by an B inch (203 mm)
diameter brass rim : it is then led down by a funnel into one half of 2
bucker. When this half Is full it tilts and empeies itself, at the same
time allowing the other half of the bucket to fill until the process is
repeated. Each tilt operates a mercury switch which closes a circuit
to the racorder, causing a current to energize an electro-magnet which
by means of a toothed wheel and escapement mechanism rotates a
balanced cam. This cam raises the pen arm half a division on the chart
for each tilt of the bucker, corresponding to 0-02 inches or 0:5 milli-
metres of rainfall. The pen reaches the top of the chart when the cam
completes a rotation and after 2 inches or 50 millimetres of rain have
fallen, then it returns to the base line. In practice it will be found that
even with a weekly chart fitted the scale is sufficiently open to permit
a maximum rate of 3 inches (76 mm) of rain to be distinguished.
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ELECTRICAL RAINFALL RECORDER

(continued)

When ordering an Electrical Rainfall Recorder customers are asked
to. state whether the instrument Is required to operate off mains or
batteries and if off mains te give us details of the current available so that
the correct type of Mains Transformer-Rectifier can be supplied, |
batteries are ordered the number supplied will depend upon the length
of cable to be used. A Transformer-Rectifier or batteries, together

with the required length of cable, must be included on each order since
they are not Included in items W 5700-W 5706,

W 5700

W 5702
W 5704
W 5706

W 1056
wWI102

W i2i2
W 5708
T 6566
T 16908
W 5710
T 6570
T &574
T 6578
T 8582

Electrical Rainfall Recorder, recording in inches, with
55 daily charts Mo, 506 and one bottle of ink

Ditto, weekly charts No. 476
Ditto, recording in millimetres, daily charts Mo. 340

Ditto, weekly chares, No. 486

Recorder, 1592 <9 in 3824 »23 cm I41b 63 kg
Receiver, 18> 123 India 46 3|-B cm dia I3 1 59 kg

Batteries, sultable for length of cable to be used

Mains Transformer-Rectifier, suitable for mains supply
and length of cable to be used

1-core Cable, per yard

Extra Charts, 100

Bottle of Ink

Spare Dittmar pen

Spare Pen Arm

Spare Recorder Clocl, daily

Spare Recorder Clock, weekly

Set of Change Wheels, to convert daily clock to weekly

Set of Change Wheels, to canvert weekly clock to daily



DUVDEVANI DEW GAUGE

The Dew Gauge developed by
Dr 5. Duvdevani, Plant Ecologist at
the Agricultural College, Pardess

Hanna, Isracl, consists of a carefully
selected black of wood, specially
created and coated to ensure that
dew measured on similar gauges in
different parts of the world may be
confidently and accurately compared,
The gauge is exposed at about sunset
at ground level or at any desired
height and is then examined for dew
formation at, or soon after, sunrise,
It has been found that the form, size
and distribution of dew collected are always characteristic of
the same amounts of dew. Hence by comparing the appear-
ance of the dew on the gauge to a special set of callbrated
full-size photographs of dew formed on a standard gauge a dew
scale number can be assigned for the dew actually present,
Each dew scale number has lts equivalent in millimetres of
dew to that from the table of equivalents provided it is a
simple matter to record the amount of dew fallen,

The gauge, though simple in appearance and unbreakable,
has a sensitive surface and must be carefully treated. The
approximate life of each gauge when exposed nightly is about
four months, after which it must be replaced,

W 5750 Dew Gauge 124 x2x1in 32x5+<25¢cm

W 5752 Stand with one exposure bracket (adjustable in
height)

VW 5754 Daytime Protecting Stand
W 575 Book of Dew Scale Standards
W 5758 Daily Dew Register, to last one month

W 5760 Annual Register, with summary and equivalents
table

W 5762 Extra Exposure Bracket

Up to 4 dew gauges may be exposed at different heights on one stand,
This should be taken into account when deciding the number of gauges
and exposure brackets required

A more detailed description of this equipment will be feund in a separate
publication which will be sent on request

|00
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PICHE EVAPORIMETER

The Piche Evaporimeter is designed to indicate in a g
simpie and convenient manner the amount of evapora- -!:
tion which takes place from a wet paper surface, ltis i 1
more often used in hot dry climates where knowledge F‘f
of the rate of evaporation is of importance for the con- E;
servation of water. It consists of a cylindrical glass 2’%
tube of |4 mm outside diameter, closed at one end and ::
open at the other, graduated every 01 millilicres up ¥
to 30 ml. The open end of the tube is covered by a Ij
disc of filter paper of 30 mm diameter. This paper is E;
kept in position by means of a brass ring and spring clip. ’j
The surface of the clip in contact with the paper is of .;
the same diameter as the tube izself and is provided with Ig
a small central hole to enable the filter disc to be per- b
forated if desired. The evaporating surface of the

paper is || square centimetres,

The Instrument js filled with distilled water, the
paper and clip placed In position, and the whole in-
verted and suspended from the glass ring provided at the closed end.
Both sides of the saturated paper protruding from the edges of the tube
and clip thus form the evaporating surface, The alteration in level of
the water In the tube Indicates the amount of evaporation which takes
place between consecutive readings. It is very sensitive to exposure
and wind movement so that its use [n a screen is recommended,

W 5780 Piche Evaporimeter, with metal cllp and 200 paper discs
124 <L in dia 32«14 cm dia ior 50¢g

VW 5782 Extra Papers, packet of 200
VW 5784 Suspension Stand
W 5786 Spare Metal Clip

If evaporimeters of different dimensions are required we shall be pleased
to quote when given full Information



EVAPORATION INDICATORS

Knowledge of the evaporation taking place from the soil surface and
from free water surfaces as well as the transpiration from plants is of
Importance to meteorologists, agricultural research workers and water
engineers, particularly in hot climates. One method of obtaining this
information is to measure the drop In level of a free water surface
caused by evaporation.

The Evaporation Indicator is designed for use In a galvanized iron
tank set into the ground and filled with water. It Is mounted across
one corner of the tank so that its scale faces outwards. A cylindrical
still-well extends down into the water to break surface ripples. A float
in the still-well is connected by a fine wire to a pulley mounted on a
spindle carried on the main frame. The rotation of this puliey is
indicated by a pointer moving across a scale divided from 0 to 4 in or
0 to 160 mm with subdivisions to 0-01 Inor 0-2 mm. Thus the change
in level of the water In the tank between consecutive readings can be
measured and since the water surface area [s known the rate of evapora-
tion may be calculated, having taken into account any precipitation which
may have occurred.

W 5800 Evaporation Indicator, range 0 to 4 inches, with float and

seill-well
VW 5802 Ditto, range 0 to 100 millimetres
<2 xT I 51 x33 x 18 ¢cm I41b 6:35 kg

Vv 5804 Galvanized lron Tank, 72 < 72 .24 inches
Vv 5806 Ditto, 2 <2 <06 metres

VY 5808 Spare Float

VW 58/0 Spare Suspension Wire
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EVAPORATION HOOK GAUGE

Suill Well Hook Gauga

As with our Evaporation Indicator this instrument is designed for
measuring the evaporation which takes place from the free water surface
of a suitable form of tank or evaporation pan. It consists of the two

arts illustrated. The Still Well provides an unruffled water surface for
the hook gauge measurements., An opening in its base allows the water
in the Still Well to maintaln the same |evel as that in the tank. Three
levelling screws fitted to the triangular base permit it to be accurately
levelied. The Hook Gauge is designed to rest on the rim of the brass
cylinder of the Still Well so that the hook is just immersed in the water.
This hock may be ralsed or lowered by rotating a micromerer screw
head, each complete turn of which alters the height of the hook by 0-1
in or | mm, while the micrometer head enabies the height of the hook
to be measured to within 0-002 in or 0-02 mm.

The change in level of the water is measured by taking thedifference
between consecutive readings of the group, usually every 24 hours, each
reading being made by adjusting the height of the hook until Its point
just breaks the surface,

W 5820 Evaporation Hook Gauge, range 4 in, reading by
micremeter to 0-002 in, witheut Still Well

WV 5822 Ditto, range 10 c¢m, reading by micrometer to 0-02 mm
VW 5824 Still Well, for use with either of the above gauges

W 5826 Galvanized Iron Tank, 48 in diameter < 10 in deep (122
154 cm)

Hook Gauge, 6L <4l 4Lin 165115115 ¢em £ Ib 0-88 kg
Still Well, 85x10x10in 21-5x254x254ecm 4 Ib 180 kg



WATER FLOW METER

This is a simple, inexpensive
instrument designed to measure
the rate of flow of water from
field drainage systems, small
irrigation schemes, etc., without
having to Install elaborate lay-
outs of a fixed type. It can be
installed for as shorcor as long a
period as required and is adapt-
able to record a wide range of
flows.

The water flows into a
settling chamber to remave silt
and then through a strainer into
the measuring chamber. When
the instrument is delivered it
will be found that the ¢nd of the
measuring chamber is closed by a removable ebonite plate which can
then be drilled with suitable holes or made into a V notch weir or any
other type to suit the rate of infiow anticipated.

Similarly if later a weir or perforated plate of different capacity is
required it is a simple matter to replace the first by a second designed
to meet the new conditions. The changes in level of the water in the
measuring chamber cause a float in a still well to rise or fall, the amount
being recorded directly on a chart wrapped round a clock driven drum,
The pen which makes the trace is fitted to the pen-rod fixed to the top
of the float, The recorder clock itself is mounted on a plate spanning
the measuring chamber, and It is protected from the weather by a
removable metal cover. Since the float is the only moving part the
instrument may be left unattended, except for chart changing, for long
periods without fear of anything going wrong,

W 5850 Water Flow Meter, with 55 daily charts No. 436, one bottle
of ink and three ebonite plates

VW 5852 Ditto, with weekly charts No. 530
133 < 105 in 342538 em I151b 68 kg

W 5854 Extra Charts, 55

VW 5856 Ditto, 100

T 6566 Bottle of Ink

W 5462 Pen, with block to fit ento pen rod
VW 5858 Float, with pen rod and guide

v 5860 Ebonite Plate, for forming weir

If spare clocks or gear wheels to giter the clock timing from daily to
weekly or vice versa are reguired their references will be found on page 98
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SUNSHINE, SOLAR RADIATION

AND CLOUD
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Clinometer Compass 132
Service Prismatic Compass |12

INTRODUCTION

HE measurement of sunshine duration, of total solar radiation and

of cloud movement s standard procedure at most synoptic stations
while sunshine duration iz alseo measured at many climatological and
health rescrt stations. The importance of the sunshine recorder will
therefore be appreciated. The Campbell-Stokes Sunshine Recorder
s used extensively by the British Meteorological Office in this country
and by most Meteorological Offices throughout the British Commaon-
wealth as well as in many other countries. It consists of a glass sphere
mounted concentrically in a section of a spherical bowl, the diameter
of which is such that the sun’s rays are focused sharply on a card held in
grooves cut into the bowl. There are three overlapping pairs of grooves
cach to take cards suitable in shape for different seasons of the year.
The sphere and the bowl are made with great precision and the base
on which they are mounted is so designed that the sphere is easily
and accurately centred on the bowl. The cards used are subdivided
Into hourly intervals and figured every three hours. As the sun moves
across the sky its focused image burns a trace on the card so that by
measuring the trace at sunset the duration of sunshine may be accurately
recorded.

The "' cut " of the bowl varies according to the latitude in which the
instrument is to be used but the instruments illustrated are so designed
that if a country is intersected by one of the limits set two bowls may be
supplied, one for each side of the latitude dividing line. It is then a
simple matter for the user to change the bowl if the instrument is to be
moved from one part of the country to another. A further advantage
of our instrument is that in all models the glass sphere is securely
clamped, thus making it impossible for birds or children to knock it off
its support, with resultant loss of record and possible damage.

=



Vv 6000

W 6002
Wy 6010

W 6020

W 6022

SUNSHINE RECORDERS

Tropical Mk 11L&

Campbell-5tokes Sunshine Recorder, Tropical, British
Meteorological Office Pattern Mk IlIA, with levelling base
and card clamping screw. For latitudes 07 to 40° Morth or
South

94«73 6t in 24 I8T 165ecm 9%Ib 43 kg

Meteorological Office Certificate for glass sphere

One Year's Supply of Cards for above, Northern Hemi-
sphere, comprising :

|00 straight No. 490, for use from March Ist to April |1th and
September 3rd to October |4th

|50 long curved No. 491, for use from April 12th to Septem-
ber ind

|50 short curved No. 492, for use from October I5th to
February 28th

One Year's Supply of Cards for above, Southern Hemi-
sphere, comprising :

100 straight No. 525, for use from March |st to April | Ith and
September 3rd to October |4th

150 long curved MNo. 516, for use from October 15th to
February 28th

150 short curved Mo, 527, for use from April 12th to Septem-
ber 2nd

Transparent Template for measuring duration of sunshine
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W 6050

W 6100

W 6002
W &010
W 6020
W 6022

SUNSHINE RECORDERS

{continued)

sub Tropleal Mk 1B

Campbell-Stokes Sunshine Recorder, Sub-Tropical,
British Metecrological Office Pattern Mk B, with levelling
base and card clamping screw. For latitudes 25° to 45°

Nerth or South

Campbell-Stokes Sunshine Recorder, Temperate, British
Meteorological Office Pattern Mk IC, with levelling
base and card clamping screw. For latitudes 45" to &5°
Morth or South

(The cut of bowl on this instrument is similer to that
illustrated on p 108),

94 w73 6Lin 24<187165em 9$ilb 43 kg
Meteorological Office Certificate for glass sphere
One Year's Supply of Cards, Northern Hemisphere
One Year's Supply of Cards,. Southern Hemisphere

Transparent Template for measuring duration of sunshine

For details of cards supplied against W 6010 and W 6020 see p 106
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W alI50

W 6200
wW 6250

W 6002
W 6010
W 6020
W 6022

SUNSHINE RECORDERS

{continued)

Temperata (Mk 1HC bowl}

Campbell-Stokes Sunshine Recorder, Tropical, for
latitudes 0" to 40° North or South, mounted on polished
ciace base

Ditto, Sub-Tropical, for latitudes 25 to 45" North or South

Ditto, Temperate, for latitudes 45" to 65" North or South
8xBx8Lin 203x20:3 216 cm l6lb 726 kg

Meteorological Office Certificate for glass sphere
One Year's Supply of Cards, Northern Hemisphere
One Year's Supply of Cards, Southern Hemisphere

Transparent Template, for measuring duration of sunshine

Far details of cards supplied against W 6010 gnd W 6020 see p 106

108



VIN VT

BIMETALLIC ACTINOGRAPH

The Bimetallic Actinograph, designed by the British Meteorological
Office, recards the shortwave radiation received from the sun and sky
on a horizontal surface.

The sensitive element consists of a blackened bimetallic strip mounted
at one end on two shaded strips. The free end of the blackened strip
records deflections proportional to the incident radiation. This record-
ing is made on a standard daily rotation clock drum.

The combination of black and shaded strips provides compensation
for ambient temperature changes. Further bimetallic strips provide
compensation for changes of temperature,

The element is exposed to the radiation through a hemispherical
glass dome mounted in the top of a white painted meral cover. The
whele is made watertight by rubber gaskets and the inside Is kept dry
by a removable tube containing a drying agent,

W 6300 Bimetallic Actinograph, British Meteorclogical Office
Pattern Mk 3, daily clock, complete with 100 charts No. 555

ranged 0 to BO In arbitrary units, one bottle of ink and
instructions

W 6302 Extra Charts, No, 555, |00
YW 6304 Spare Pen

T 6566 Bottle of Ink

W 6306 Spare Recorder Clock, daily

13z %711 In 34:3 < 175228 em 28 Ib 127 kg
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The Fineman Nephoscope illustrated above s made to a British
Meteorological Office design. It consists of a circular mirror of black
glass, bearing 2 concentric circles of 25 mm difference in radius, fitted in
a circular brass mount engraved from 0 to 360°. Beneath the mirror
the tip of a compass needle can be ebserved through a small clear section
of the glass. A brass collar under the mirror mount bears an adjustable
vertical pointer, the height of its tip above the mirror surface being
measured in millimetres from a scale engraved on its supporting column.
The mirror In its mount and the pointer on its collar can each be rotated
independently about 2 commeon axis. The cloud direction is found by
levelling and orientating the Instrument so that the cloud image, the
pointer and the mirror centre are in one line, The point at which the
image leaves the circumference gives the direction. The welocity-
height ratio is found from the time taken for the image to pass from one
circle to the next,

VY¥ 6350 Fineman Nephoscope, British Meteorological Office pattern,
complete with case which aiso acts as a supparting base

FrBx7 in 2422 <175ecm 9lb 4 kg
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BESSON COMB
NEPHOSCOPE

for direct vision

This  instrument
is made to a British
Meteorological Office
design. It censists of
a metal comb 36 in.
(91-5 em) long, carry-
ing 7 vertleal spikes.
The comb is mounted
ona7feéin (2:28 m)
high vertical rod car-
ried by supporting
brackets on a galvan-
ised iron pillar. The
red and comb are free
to rotate about a verci-
cal axis. A conical
direction plate, divid-
ed from 0° to 360°,
and mounted on the
rod enables the user to
note the direction in
which the comb s
pointing by reference
te a vertical indicating
SLrip.

To find the velo-
city-height ratio of a
cloud the cbserver
adjusts his position and

NEPHOSCOPES

(continted )

that of the comb until
the cloud appears to
move along the tips
of the spikes in the
direction of the arrow
attached to the comb.
The time for the cloud
to appear to move
from one spike to the
next is measured and
the wvelocity-height
ratio calculated from
the constants of the
instrument and time
recorded, Atthe same
time the direction of
cloud movement may
be read off the scale
on the direction plate,
assuming, of course,
that the instrument
has been correctly set
up initially,

W 6400
Besson Comb Neph-
oscope, British Me-

teorological Office
pattern, complete with
supporting pgalvanised
iron piltar

2816 127 kg



Unlversal Alidade Mk 1 Clinometer Compass

W 6450 Universal Alidade, British Meteorological Office Pattern

W a460

VY 6470

WV 6480

W 6490

Mk I, for use In eonjunction with a cloud searchlight for
measuring cloud heights. The brass sight bar is mounted on
a brass plate so that it can rotate about an axis perpendicular
to the plane of the plate.  The angle of elevation of the cloud
spot is Indicated by the pointed end of the sight bar on the
engraved scale on the plate.

Portable Alidade, British Meteorological Office pattern,

for use in conjunction with a portable cloud scarchlight
when a permanent installation is inconvenlent or impossible.
This consists of a sight bar carrying & circular plate revolv-
ing asbout an axis perpendicular to the sight bar. The
elevation scale is graduated directly in cloud height in feet,

Clinometer Compass, British Meteorological Office pattern,

for observations of azimuth, of elevation and of the slope
of plane surfaces as well as for the measurement of differ-
ences in height. This instrument |s essentially a combined
clinometer (for measuring angular elevations) and prismatic
compass (for measuring azimuchs wich reference to magnetic
north). It is supplied complete with leather case.

Service Prismatic Compass, Dry Card, Mk IX, 2 In.

(50 em) diameter dial, radium painted points, Index line on
bezel, divided scale on outer case, complete In leather sling
case,

Ditto, Liquid Pattern, Mk Il. In this pattern the liquid

used to damp the oscillation of the card Is glycerine, thus
making it suitable for use in the tropics.



Vv 3818

v 5280

VWV 5981
WY 5984

VW 5%86
WV 5988
W 5990

Wy 5992

W 5994

wW 5996

T 8556

T 8728

T 8560

T 8732

W 5998
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METEOROLOGICAL REGISTERS AND CHARTS

Pad of 12 Monthly Forms, for recording pressure, humidity,
temperature, rainfall, windspeed, wind direction and sun-
shine duration Form 790 Casella

Daily Rainfall Register for | year, in inches Form 1090
HMS50

Ditto, in millimetres Form 1091 HMSO

Meteorological Diagram Register for | year Form 12|

HMSO

Pocket Rain Register for | year Form 1122 HMSO

Meteorological Register for | year Form 1123 HMSO

Outline Chart for Plotting Weather in British Isles
Form 2216 ‘Scale | : 5,000,000 HMSO

Ditto, for British Isles and North-Western Europe
Form 2217 Scale | : 5,000,000 HMSO

Tephigram of Aerological Observations Form 2810

HMSO

Diagram to show Daily WValues of Sunshine, Winds,
Pressure, Temperature, Rainfall and Weather for
| week Form 3096 HMSO

HUMIDITY AND BAROMETRIC TABLES

Hygrometric Tables for use with non-ventilated Fahren-
heit Thermometers MO 285, for obtaining the relative
humidity, vapour pressure and dew point pp 45 HMSO

Ditto, but for use with Ventilated Wet-and-Dry Bulb
Fahrenheit Thermometers by Marvin, C. F, pp 87
Washington, USA : Govt. Printing Office

Hygrometric Tables for use with Non-ventilated Celsius
Thermometers, single sheet onfy Casella

Ditto, but for use with Ventilated Thermometers, single
sheer only Casella

Barometer Conventions and Tables British Standard
No 2520 : 1954, pp 49 British Standards Institution



METEOROLOGICAL PUBLICATIONS

JOURNALS

Quarterly Journal of the Royal Meteorslogical Society,

pp 140 approx London : Royal Meteorological Soclety £1 5 0
Weather pp 32 approx monthly Lendon: Royal Meteoro-

logical Scciety Obrainable frem any bookseller or agent 2 0
Meteorological Magazine pp 32 approx maonthly HMSO 2 6
Daily Weather Report pp4 HMSO Subscription rate en

application to HMSO

WMO Bulletin pp 40 approx quarterly Geneva :
World Meteorological Organisation published in English

and French ... e S, frs |-

HANDBOOKS AND TEXTBOOKS PUBLISHED

BY HMSO

Cloud Atlas for Aviators MO 450

Cloud Card for Observers Form 2335 lllustrating types
of cloud reported in aviation and synoptic meteoroiogical
reports

Cloud Forms according to the International Classifica-
tion MO 233 Including definitions, descriptions and
photographs of clouds ‘

Handbook of Meteorological Instruments, Part | MO
577 pp 458 1956 Describing instruments for surface
ebservations .. :

Observer's Handbook MO 554 pp 221 2nd ed. 1956
Instructions In the exposure of instruments and the
making of weather observations at all types of stations ...

Meteorological Glossary MO 225 i o
Meteorology for Aviators by Sutcliffe, R, C, MO 432

Weather Map MO 595 4th ed. 1956 An introduction
to weather forecasting

Li4

£2

15
15 0
10

10 &
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METEOROLOGICAL PUBLICATIONS

(cantinued )

TEXTBOOKS BY OTHER PUBLISHERS

The Weather by Kimble, G, pp 256 Pelican Books Al24
Harmondsworth (Penguin Books) 195] 2 (.

Techniques of Observing the Weather, by Haynes, B. C.
pp 272 London : Chapman and Hall 1947 . EF T B

Weather Analysis and Forecasting, by Perterzen, S,
London : McGraw-Hill 1956

Vol. | Motion and motion systems pp 428

Vol.2 Weather and weather systems pp 266

Introduction to dynamic meteorology, by Panofsky, H.
PP 243 Pennsylvania : State University 1956 Price not known

Physical and dynamical Meteorology, by Brunt, D. pp

428 London : Cambridge University Press 2nd ed.
1935 T

Handbook of Meteorology, by Berry, F. A, Bollay, E., and
Beers, N. R. pp 1068 London : McGraw-Hill | 945 e 5.8

Meteorological Instruments, by Middieton, W. E. K. and

Spilhaus, A, F. pp 286 Toronto : University Press
3rd ed. 953 SERENE G

Guide to International Meteorological Instrument and
Observing Practice (Former IMO Publication No, 78,
being completed by the WMQ), 1954 Published in English

and French by World Meteorological Organisation,

Geneva oo W frs.l | .=

To the best of our knowledge the prices shown were those ruling when

this catalogue was published, They are given for guidance only and should
be verified with the publishers,
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CONVERSION TABLES

PRESSURE
Metric FPounds
Standard atmospheres  per sguare  Millibars mmHg inHp
atmospheres kglem*® Inch
| -000 I033 14696 101320 76000 29911
0968 | 000 14223 980-66 735:56 2B-959
0-068 0070 1000 6895 S51-71 1-036
0-987 | -020 14.504 100000 750-06 19:530
1-316 |:339 19:337 133320 1 000-00 39-370
0-033 0-034 0-4912 33-86 2540 | 000
Where | mb = |00D dyn, cm*
10 mmHg = 13-5951 980-665 dyn cm*
| inHg 254 mmHg
WIND SPEED
Miles Feet Centimetres Kllometres
per hour per second per second per hour
| -000 1467 44-704 | -609
0-681 | -000 30-480 | -097
0021 033 1000 0-036
0-621 0%l 27778 | 000
Mautical
Miles Miles Feet Metres
| Q0000 115100 £0B0-000 |853-18
0-86800 | 00000 5280-000 | 609-34
0-00016 000019 | Q00 0-30
0-00054 0-00062 3-281 I 00

| 18



Actinagraph, Bimetallic
Air Meters
Alidade, Portable
Alidade, Universal -
Anemagraph; Pressure Tube
Anemometers
Cup Contact ..
Cup Countar _.
Cup Generator
Hand ..
Maxzs far
Pressure Tube
Recording Contact
Sensitive J-cup
Anerold Barometers ;
Angle Earth Thermometer
Assmann Hygrometers ..

Barographs
I'"ra."lnF;
Micrg ...
Open Scale
Small Fattern
Barometors
Anersid
Fortin . L
Galass Cases llf:}r
Kew Pattern Station
Marine ... ]
Observatary
Recarding
Emall Skxe
Station .
Beassan Na-phu-scnpe
Bimetallic Actinograph

Boxwood Wall Thermaem l: tars
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