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- Guarantee

INSTRUMENTS

We guarantee all instruments of our manufacture and if within
two years from the date of supply any defect is discovered in
material or workmanship it will be made good without charge.
The instrument must be returned to us carriage paid with the
seals, where provided, intact.

Our liability is restricted to the cost of making good the defect.

ACCESSORIES

" We take all care in the selection and testing of accessories

which we purchase from other manufacturers, but we cannot
guarantee their performance beyond the period given by their

makers.

ADVISORY SERVICE

We are always prepared to give advice both relative to the
selection of the best instrument for a given purpose, as well as

/installation and maintenance, with the object of assisting you

to obtain maximum satisfaction from our instruments.

‘This guarantee does not apply to the Gregory Hygro-
meter Elements, the life of which varies from 4-12
months, according to conditions.
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HYGROMETERS

Introduction

ASTUDY- of the water vapour present in the atmosphere is termed
“ Hygrometry > and instruments for determining either the Absolute or
Relative Humidity are called “ Psychrometers ” or “ Hygrometers.”

e B -

The measurement of Absolute Humidity is a somewhat slow and laborious
process and is unsuitable for Meteorological and General Industrial purposes.

Relative _Hurhidity, on the other hand, can be determined simply and aécurately

and the instruments described in this list are all based on this principle.-

It will be seen that the instruments listed are of three main types :—
(a) Wet and Dry Bulb Hygrometers.
(b) Hair Hygrometers.
(c) Gregory Electrolytic Hygrometers.

Each of these types is suited for a particular purpose and this is discussed more
fully on page 5.

Humidity measurement has long been recognised as one of the fundamental aids "~
to Meteorology and we have had a wide experience in this field from the carliest -
days of weather forecasting. It is only more recently, however, that the importance -
of Hygrometry has been appreciated in industry and commerce and with the’
rapidly growing popularity of air-conditioning and numerous applications of -
storing, seasoning and curing of tobacco, timber, fruit and many other com-
modities, the accurate measurement of Humidity has become a necessity.

Very often it is not sufficient merely to measure the Humidity, and some form
of control is required as well. This, of course,.is a subject in itself and no
attempt has been made in this list to go into the problems involved; or indeed
to describe the instruments and accessories required. A complete section, how-
ever, is devoted to Humidity Control in our latest. catalogue No. R/30
“ Automatic Controllers ” which we would be pleased to send on request.

P

SENSITIVE RELIABLE ROBUST
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HYGROMETERS
Principles of Hygrometry

NDER normal conditions there is always a certain amount of water
vapour present in the atmosphere and this vapour exerts a definite
pressure on its surroundings, depending on the temperature and for a given volume
on the amount of vapour present. k
A

Vapour Pressure
This pressure may be found by calculation providing the wet and dry bulb tem-"
peratures and the barometric pressure are known.

Absolute Humldlty :

This is a measure of the actual amount of water vapour present in the air.and is
usually expressed in gm./cm?® or grains/ft.* and is directly proportional to the
vapour pressure at a given temperature. This cannot, however, be measured
by any simple means, but can be obtained from tables, if certain other factors
are known.

Relative Humidity

This is usually expressed as a percentage and represents the amount of water
vapour present in a given space compared with the amount which would
need to be present in order to saturate that space at the same tempera-
ture. This value can be simply and easily found by means of any of the instru- -
ments described in this list. '

Wet and Dry Bulb Temperatures

The temperature of a “ Wet Bulb Thermometer ” i.e., one in which-the sensitive
bulb is surrounded by a wick kept saturated with distilled water will always show
a lower temperature (depression) compared with a normal “ Dry Bulb Ther-
mometer ” when ventilated by a stream of unsaturated air. This depression has
been found to bear direct relationship to the Relative Humidity and, as a result of
numerous experiments, tables have been compiled in which this relationship is
set down. :

Dew Point ) .
When unsaturated air containing moisture is cooled a temperature will be reached

at which condensation commences. This temperature is known as “ Dew Point.”
Provided the dew point and the original temperature is known the Relative Humid-
ity of the air at the original temperature may be found from tables.

SPECIFY NEGRETTI AND ZAMBRA
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HYGROMETERS
Types

YGROMETERS described in this list are of three main types as mentioned
H on page 2. We shall always be pleased to advise customers as to the most
suitable types for any particular purpose but as a gu1de we give below some points
which should be borne in mind.

Wet and Dry Bulb Hygrometers
The Mercury-in-Glass Wet and Dry Bulb Hygrometer can be regarded as the

universal type of instrument for measuring humidity but it must be remembered
that a good circulation of air is required past the bulbs and that, to obtain a

value of Relative Humidity, tables must be consulted. The Mercury-in-Steel or.
Electrical Resistance Wet and Dry Bulb Hygrometer is useful where remote indic-
ation or a record of humidity is requlred but this is subject to the same limit-
ations mentioned above.

Hair Hygrometers

These pfovide a simple and convenient means of measuring humidity and are
calibrated'directly in percentage Relative Humidity. They are based on the fact
that specially treated human hairs will elongate or contract with changes in hum-
idity, but. must be considered useful only where an approximate reading is
required with the minimum of trouble and expense. They requlre good ventilation
with free air and give readings accurate to about 3 per cent.

Gregory Hygrometers

These instruments combine the advantages of the types mentionéd above and
added to this is the fact that they will function successfully with the minimum of
free air circulation. Their readmgs are accurate to I per_cent and they can be
arranged to 1nd1cate, record or control at a distance if re'q{ured '

SENSITIVE "~ RELIABLE '~ ROBUST
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HYGROMETERS‘
Wet and: Dry Bulb Type

-HYGROMETER, WET AND DRY BULB, for féctory use: 10" tubes divided

on the stem and mounted on opal scales, with main divisions and figures fired
on. Scales sliding into grooves. Sheet metal case enamelled white. Hinged wire

guard over each thermometer. Complete with muslin, humidity table mounted
on frame, and water bottle, as illustrated.

2

No. Range

5586 HYGROMETER as described, range 10° to 120° F.
5587 Ditto, range 40 to 9o° F.
5588 Ditto, range 40° to 180° F. b

GUARANTEED FOR TWO YEARS
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| HYGROMETERS ;
: Wet and Dry Bulb Types o - i

HYGROMETER, MASON’S TYPE, one of the simplest forms of
Wet and Dry Bulb Hygrometers : with 8 inch tubes, in white japanned
“metal case, complete with muslin for the wet bulb and wick dipping
into water bottle.

No. : Range
5569 Boxwood\ScaIe 10/120° F.
5570 ) % —IO/+ 50° C.
5571 Zinc Scale | R "~ 10/120° F.
5572 2 » ' —IO/+500 C.

Copper case for above instead of
japanned metal case may be had at extra
cost. See separate price list.

HYGROMETER, MASON’S TYPE,
8 inch tubes, porcelain scale, in.white
japanned metal case with hinged pro-
_tection to bulbs, complete with muslin,
wick and water bottle.

No. Range
) 5574 -.. e 10/120° F.
. 5575 ... 30/90° F.
5576 ... 30/180° F.
5577 ... -10/+50° C.
5578 ... . 0/35° C. /
5579 ... 0/80° C.

Copper case for above instead of japanned metal case may be
had at extra cost. See separate price list.

SPECIFY NEGRETTI AND ZAMBRA
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HYGROMETERS
Kiln and Duct Types

5630 A. WET AND DRY BULB THERMO-
METER FOR KILNS. Brass scale with sides
turned back, and brass ring and base for water
vessel. Engraved divisions and figures. Divided
tubes 6 inches long with mercury columns. Range
40/220° F., or 0/100° C. Complete with muslin,
wick and well for water.

5630 C. TIMBER KILN WET AND DRY
BULB THERMOMETER, with insulated ther-
mometers ranged 80° to 200° F., bold spirit
columns for reading at a distance, in white
enamelled metal case measuring 22" X 434" X 51"

-Complete with muslin, wick and well for water.

5630 B. WET AND DRY BULB THERMO-
METER FOR DUCTS, on steel panel 11§ inches
long, 7% inches wide. The instrument can be per-
manently fixed in position, as the panel is provided
with a hinged door. ‘
The back is thus acces-
sible and the water
supply can be easily re-
plenished and new
wicks fitted.

The  thermometer
scales are lacquered
brass, with mercury
tubes, range 30/130° F.
or 0/55° C. ; the panel

" is finished black enamel.

Showing Door Open

5630 C

SENSITIVE RELIABLE

ROBUST

.
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HYGROMETERS
Direct Reading Types | :

HE HYGROVISOR directly indicates the
Tpercentage of relative humidity of the at-
mosphere. By turning the drum so that the
pointer indicates the dry bulb temperature, the
percentage of r.h. is read at the top of the wet

* bulb mercury column. The instrument should
be subjected to a free flow of air, or the bulbs
fanned before a reading is taken. '

One thermometer is divided and figured on
the stem and the other undivided and mounted
in front of a vertical drum marked with the
scale of humidities.

A ventilated case provides protection. A
large water bottle contains sufficient distilled
water for over one week. 6 spare wicks are

- supplied.

Dimensions : 18" X 33" X 33"

No. . Description

D.H.1o “HYGROVISOR ”  dry bulb range 30/100° F. and 0/38° C.,
wet bulb range 20°/100° F. and —7/+-38° C. Humidity 0/100%,

D.H.r2 “ DEWVISOR ” similar to above, but with the scale of dewpoint
. temperatures ; dry bulb 25/140° F. and —4/+60° C. - Dewpoint
scale 10/80° F. and —12/4-27° C. Wet bulb 25/90° F. and
—4/+32°C. .

- Spare tube for dry} bulb, see separate price list.

Spare tube for wet bulb, see separate price list.

L

O A T N o S D o W o M AT SRR T T e

GUARANTEED FOR TWO YEARS !




"HYGROMETERS
Whirling Types

v HIRLING ~OR SLING
HYGROMETERS. The
hygrometer should be whirled for
about half a minute, stopped and
quickly read—the wet bulb first.” This
should be repeated three or four times.
The revolutions should not be less

than 4 per second in order to obtain an
air speed past the wet bulb of at least
15 feet per second.

Tubes 6 inches long, length of scale 4 inches, divided \
and figured on the stem to 1° F. or 1° C. Mounted on
aluminium frame, with folding handle. Complete with
spare muslins, brush, etc., fitted in mahogany case.

No. h Description Range

5607 Pocket Whirling 10/110° F.
Hygrometer = -

5608 Ditto —10/+445° C.
Spare Tubes each—see separ- -

ate price list.

”

Dimensions of case : 93" x 23" X 1”
WHIRLING HYGROMETER, PRECISION TYPE,
tubes 11 inches, divided and figired on the stem to
1° F. or 1° C., mounted on brass frame with handle;
complete in polished copper case. The revolutions
should not be less than 2 per second.

No. ' ' Range
5615 ... 10/110° F."
5616 ... 20/130° F.
5617 ... ... —I10/+445° C.
61
5o 5618 ... ... —5/+55°C.
Spare Tubes each—see separ-
ate price list.

SPECIFY NEGRETTI AND ZAMBRA
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HYGROMETERS
Assmann Type o

HE ASSMANN TYPE HYGROMETER OR
PSYCHROMETER is for the purpose of obtain-
ing humidity readings with high precision.

'

It consists of two very accurate theimometers II

inches long, divided and figured on the stem, with the

bulbs mounted in two air ducts. A centrifugal fan
operated either by a clockwork movement, or by an
electric motor, draws the air past the two bulbs. The
motor can be supplied for 100 to 110 volts, or 200 to
250‘ volts D.C. or A.C.

The bulbs are protected from the effect of radjatioh
by two nickel-plated sleeves which are insulated from

the main frame of the instrument.

The instrument is supplied complete with muslins,
water filler, and bracket for supporting the instrument,

and is fitted in brown plastic case with reinforced

corners, recessed handle and spring catches.

No. . Range Motor
5619 10/110° F. Clockwork
~ Electric
5620 20/130° F. Clockwork
. Electric
5621 —10/-45° C. Clockwork
: Electric
Y 5622 — 5/4+55° C. Clockwork
: Electric
. Thermometers, spare, to any of the above ranges.

N.P.L. Certificates, per pair, see separate price list.

Dimensions : 223" X 43" X 4}” deep

SENSITIVE RELIABLE ROBUST
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HYGROMETERS
Meteorological : Standard Mark 1

M.2199A STANDARD HYGROMETER MARK 1 for use vertically.
British Meteorological Office pattern to B.S.I. specification 692-1951.
Tubes protected by outer glass sheaths ; overall length 124 in. Bulbs

of normal glass, stems of British lead glass supported inside the sheath
by rings of rubber ; sheaths permanently fused on to the thermo-
meters at a point between the bulbs and the lowest graduations. Range
0/130°F., divided on the stem in single degrees and figured every 10°.
Wet bulb with muslin and wick. Glass water reservoir with bronzed

brass bracket.

N.P.L. Certificate, per pair, see separate price list.

NOTE: In the use of wet and dry bulb Hygr(;—
meters, the muslin must be clean, and should be
changed before it becomes dirty. The water used
must be soft, either distilled or rain water.

Full particulars regarding the management of these
instruments during frosty weather will be found in
the various meteorological text-books.

Lo - . GUARANTEED FOR TWO YEARS
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HYGROMETERS

Meteorological : Standard o

Standard Hygrometer,
Wet and Dry Bulb Type.

This instrument consists of a pair of
thermometers mounted on a board, the
bulb of one thermometer being covered
with muslin kept moist by means of a
wick dipping into a water reservoir.

Tubes 101" long, with bulbs of normal
glass and English lead capillary, fitted on
opal glass scale plates on a mahogany
mount with two holes for suspension.

Range —15/ + 115°F., divided on the
stem in single degrees and figured on the
scale every 10°. Glass water cup carried
on bronzed brass bracket.

No. - Range

M 2200 Standard Hygrometer
M 2201 Ditto, —25/+45°C.

M 2202 Ditto, tropical ranges 10/140°F. or —10/--60°C.

National Physical Laboratory certificate, per pair, see separate price list.
- LR o

SPECIFY NEGRETTI AND ZAMBRA
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HYGROMETERS |
Meteorological : Standard

M.2203 STANDARD HYGROMETER

Tubes 10}” long, bulbs of normal glass and English
lead capillary ; white enamelled steel scale plates.
Range 20/130°F., divided on the stem in single degrees
and figured every 10 degrees on raised edge scale of
_plate. Glass water reservoir with bronzed brass
bracket. o

M.2204 Ditto, —5/+55°C. ,

The above with tropical ranges :—
-10/140°F.
—10/+60°C.

without extra charge.

National Physicél Laboratory Certificate—see separate
price list. ' :

STANDARD HYGROMETERS,
used by the Meteorological Service
of the Dominions and Crown
Colonies, consist of two ordinary
thermometers as described on page
60 of our Meteorological catalogue
M/4, or the M.2199A, on page 12
of this list.

SENSITIVE : RELIABLE ROBUST
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HYGROMETERS
Notes on Hair Types

THE HAIR HYGROMETER is based on the hygrometric qualities of human
hair which cause it to lengthen or shorten as the humidity of the surrounding
air increases or decreases. '

It possesses the great advantage of giving direct readings in percentage of
relative humidity, and can also be made recording ; further, it is more suitable
for general use at low temperatures (below the freezing point of water) than the
wet and dry bulb thermometer.

This latter advantage is not only due to the difficulty in keeping the wet bulb
irrigated but also to the necessity of taking extremely accurate’ readmgs at low
temperatures, on account of the increase in relative humidity change per degree
of wet bulb depression (1° F. change of wet bulb depression at 30° F. represents

- 9 per cent. relative humidity whereas at 60° F. it represents 5 per.cent.).

Hair Hygrometers are used for many industrial purposes where readings
of high precision are not required. When used within the following variations
of humidity and temperature (humidity 30 to 80 per cent., temperature 50° to
70° F.) they can be relied on to give readings accurate within 3 to 4 per cent.

These instruments should be checked and adjusted, after periods of about
four months’ use, by comparison with humidity values derived from readings of
a precision wet and dry bulb Hygrometer of the ventilated or whirling type.

An alternative method, where the instrument permits, is to wet the hairs with
distilled water, by means of a fine camel hair brush, the instrument should then
read 95 per cent. relative hum‘idity.‘ It is a peculiar characteristic of hairs that
their extension when wetted in this way corresponds to 95 per cent. of that

- when exposed to air at 100 per cent. relative humidity.

In general, rapid changes of humidity or temperature should be avoided as
causing incorrect readings. After the wetting test described above, four hours
may be required before the instrument regains its normal working conditions.

GUARANTEED FOR TWO YEARS

15
H/20/1




HYGROMETERS
Notes on Hair Types (Contd.)

Hair has a negative coefficient of extension with temperature, causing the
hygrometer to read high at low temperatures and low at high temperatures.
Instruments are adjusted at a temperature of 60° to 65° F. and will indicate with
the accuracy previously stated over the normal air temperature range (50° to
70° F.). If used at temperatures outside these limits the instrument should be
checked and reset ; if not adjusted, at 100° F. the instrument will read approxi-

 mately 10 per cent. low and at 20° F. 10 per cent. high.

It is not advisable to use hair hygrometers in extremes of either humidity or
temperature as permanent damage to the hairs may result. Temperatures
above 160° F. cause the hairs to become brittle, and exposure to very low
humidities (5 per cent.) or low temperatures (below 15° F.) causes a semi-
permanent contraction to take place.

When comparing the respective accuracy of hair and wet and dry bulb hygro-
meters, it must be realised that unless the wet and dry bulb thermometer is
of the precision type (viz., with the graduations on the glass stem and complete
with test- certificate from the National Physical Laboratory), the comparison
would be unreliable.

’

This applies particularly to readings at low dry-bulb temperatures where,
for instance, at 40° F. dry bulb, a 1° F. error in the estimation of the wet-bulb
depression would cause an error of 4 per cent. in that of the corresponding
relative humidity. :

Larger errors in wet-bulb depression values are possible if other than precision
thermometers are used, giving rise to equally incorrect relative humidity
estimations at more normal dry-bulb temperatures.

SPECIFY NEGRETTI AND ZAMBRA
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- HYGROMETERS -
‘Hair Types

5667 4/ DIAL HAIR HYGROMETER
(HYGROSCOPE). ‘

The hairs (which number 12 or more) form
the actuating element. Selected human hair is
used, specially treated, and great care is taken
to ensure even loading on each hair. The
mechanism is of the simplest form, the hairs
being anchored at the lower ends to an adjust-
ment of special design, and the upper ends
connected to a link which operates a lever
attached to the pointer spindle. By this means,
springs, gears, or cords in the movement are
eliminated, thereby reducing errors of backlash,
friction, etc., to a minimum, and increasing the

. sensitivity of the instrument. ‘

The case is a die-casting of tin alloy which
will withstand exposure. A bracket is provided
“which brings the hairs well away from the wall.
It also allows the dial to be set parallel to the
~wall, or to face any direction.

The dial is graduated from 10 to 100 in per-
centage relative humidity, i.e., the proportion
of the existing water vapour to that producing
complete saturation. - The 100 per cent gradua-
tion thus represents complete saturation, and
I0 per cent represents very dry conditions.

The lower part of the dial is graduated with
a scale to ascertain the dewpoint. It is often
useful to know at what temperature dew would
form if the existing air were cooled down.

5667

5668

5668 As above but fitted with light adjustable maximum and minimum
contacts for small currents not exceeding 4 volt o-2 amps.

PH/1 4” DIAL POCKET HAIR HYGROMETER (HYGRO-
SCOPE), range o/100 per cent relative humidity ; metal case, finished
fti>lack, with ring top ; dial enamelled white with black divisions and
gures.

This is an inexpensive type of Hair Hygrometer, portable”and con-
venient in size : it may be hung in positions where there is no room for
larger instruments. C

SENSITIVE . RELIABLE ROBUST

7
H/20/1

T




HYGROMETERS
Hair Types for Ducts

AIR HYGROMETER. For the purpose of indicating steady
Hor fluctuating conditions and approximate percentage of humidity
- in air ducts, ventilating systems, etc., this Hair Hygrometer is
sugpﬁed with a flange fixing as shown. The tube containing the hairs .
is inserted in the duct. To avoid unsteadiness due to the velocity of
the air, the hairs are surrounded with a close mesh wire gauze.

This instrument is not suitable for air ducts under a pressure ex-
ceeding 2 Ib. per sq. inch above atmospheric.

5674 4  Dial Hair Hygrometer (Hygro-
scope) suitable for air ducts, with
flange 3" diameter. _

Range : 10/100%, R.H. and dial indicating
dewpoint. ’

HAIR HYGROMETER for use in ducts, etc., under a small pressure
above atmospheric. A by-pass is taken from the air duct and con-
nected .to the upper end of the tube surrounding the hairs. The
pressure is sufficient to cause a ventilating air flow down the tube and
through the outlet pipe to atmosphere.

No. Description - Range
>5671 4" Dial Hair Hygrometer 10/100%, R.H.
* (Hygroscope), with inlet and dial
and outlet tubes ; and indicating
' fixing bracket. dewpoint

: GUARANTEED FOR TWO YEARS
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HYGROMETERS
Hair Type : with Contacts

: SED in conjunction with relays to control valves or
-motor starters, or to actuate bells and lights, etc., to
_give warnings as desired.

R/116 ELECTRIC CONTACT HAIR HYGRO-
METER, 5 inch Dial : continuously indicating and direct
setting, with adjustable maximum and minimum electric
contacts of robust construction ; the contacts are insulated
from the die cast case, and a hinged bezel is provided, with
lock and key. The stem is cut away to allow ample
circulation round the sensitive element.

Suitable for voltages not exceeding 25 volts for use in
conjunction with relay R/152. A 2’ 6” length of ““ Cab-
tyre > connecting cable protrudes from top of case through
an insulated bush. Case tapped 2" conduit thread to
accommodate bush or as conduit entry if desired.

R/152 RELAY “LATCHING?” TYPE, which in-
cludes means for producing low voltage supply for instru-
ment contact circuits. With mercury switch which “makes”
when one instrument contact momentarily makes and does
not “break > until the other instrument contact is mo-
mentarily  made.” .
Note :— “ Latching > relays give definite and positive
action particularly under conditions of vibration or very
slow humidity changes, and in addition permit of switching -
on at one humidity and off at some other point.
“Latching ” Type Relays cannot be used when two

contacts are “ made > consecutively.
No. Max. Volts  Max. Amps
R/152 250 A.C. 5
R/152D 250 D.C. K 05
R/153 250 A.C. 10
R/153D 250 D.C. I

R/566 Fitting 2-way 3 lead switch extra, see separate
. price list. . ‘

SPECIFY NEGRETTI AND ZAMBRA
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| HYGROMETERS
| Hair Types : Recording

HE RECORDING HAIR HYGROMETER. The hygroscopic element
consists of a number of specially treated ‘human hairs, which lengthen
and contract with the variations of moisture in the atmosphere. The hairs are
contained in a ventilated bragss-tube,-the top end being anchored to an adjust-
able screw.

The -other end of the hair element
operates through a connecting link to a
crank on the pen arm spindle.

The design necessitates unequal spac-

~ ings on the chart, but offers the great

advantage that all levers, cams, etc., are

eliminated and the hairs are coupled up
direct to the pen arm.

Movement mounted on cast iron base,
with hinged sheet metal glass panelled
| cover : charts 3-6” X 11-2".

No. Description Range

5669 RECORDING HAIR HYGROMETER as
described above. Complete with 100 daily charts
(8 day-clock) and ink 10/100% R.H.

5670 Ditto, but with weekly charts e 10/ 100%, R.H.

5672 Ditto, for Air Ducts; cylinder fitted with inlet
and outlet tubes
Complete with 100 daily charts and ink ... 10/100% R.H.

5673 Ditto, but with weekly charts 10/100%, R.H.

Dimensions : 104" X 53" X 14"

SENSITIVE RELIABLE ROBUST
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HYGROMETERS =
Thermo-Hygrograph

~ Spring Clip i v ,
Pen Arm

Bimetallic Cofl

Pen Arm

H HE THERMO-HYGROGRAPH records on one chart the change in both temperature and
] humidity. The thermometric element is a bimetallic helical coil, and the pen records on the
upper part of the chart. :

The hygrometric record is obtained from the action of human hairs, and is on the lower part of
the chart. :

The total height of the chart is 7”.. The pen arm and movements, situated well away from the
case, are protected by a perforated metal frame.

RANGES
10/110°F. 10/100%, humidity —15/440°C.
30/130°F. 0/55°C. -
No. Description

5675  THERMO-HYGROGRAPH, or Combined TEMPERATURE and
HUMIDITY RECORDER, with cast iron base_ agd hinged sheet-metal

glass panelled cover. e
Complete with 100 daily (8 day clock) or weekly charts, pens and ink.

Dimensions : 12" X 19" X §”

GUARANTEED FOR TWO YEARS
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HYGROMETERS
Bimetallic Wet and Dry Types

HE BIMETALLIC RECORDING HYGROMETER is similar in construction to the Record-

ing Thermometer except that a second pen arm and bimetallic coil is provided for the wet bulb
‘readings. One pen traces the air temperature and the other the wet bulb temperature. The wet
bulb bimetallic coil is surrounded with a muslin sleeve having a wick dipping into a tank filled with
distilled water underneath the coil.

0y

This instrument records the dry bulb or air temperature with precision, but the record of the
wet bulb readings can only be regarded as approximate, due to the fact that a film of moisture does
not completely surround the bimetallic strip, and to the dead region of air inside the coil.

This instrument is of value in reproducing similar conditions of humidity during a process, but
not for giving a true indication of humidity.

No. Description Range

5633 BIMETALLIC WET and DRY BULB RE-
. CORDING HYGROMETER : Charts 36" x

1r-2”.

Complete with 100 daily (8 day clock) charts, pens,

and 2 btottles of differently coloured ink. : o/100° F.
5634  Ditto, weekly chart. - 0/100° F.
5635  Ditto, but daily chart. —10/+45° C.
5636  Ditto, but weekly chart. -~ —10/+45° C.

"SPECIFY NEGRETTI AND ZAMBRA
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HYGROMETERS
. Mercury in Steel Type : Recording

|

HE MERCURY-IN-STEEL RECORDING HYGROMETER is of great precision, as a

close-fitting wick sleeve is used on a cylindrical bulb and an ample surface of evaporation
provided. The wick sleeve is attached to a skirted wick, which dips into the tank and ensures a
film of moisture surrounding the bulb.

»

The mechanism is that of the Negretti and Zambra patent mercury-in-steel principle, fully de-
scribed in list T/40 “ Mercury~in-Steel Thermometers.’f The bulbs are connected by means of
“ micro-bore ” steel tubing, copper covered, to the bourdon tubes to which the pen arms are attached ;
these systems are filled with mercury under pressure so that. the slightest change of temperature of
the bulbs is immediately transmitted to the chart.

The bulbs are made of mild steel, the dry bulb is heavily copper plated and the wet bulb is tin
covered. '

No. 4 Description Range

5639 RECORDING HYGROMETER, WET and DRY o/100° F.
BULB Type : with cast iron base and hinged sheet- 30/130° F.

. metal, glass panelled cover, padlock and key:  50/150° F.
Charts 5-8" x 16-2". ' —10/-+40°C.
Complete with 100 daily (8 day clock) or weekly 0/50° C.
charts; pens; 2 bottles of differently coloured ink; 10/60° C.

and six spare wick sleeves. - S

E IR &

Dimensions ;: 274" X 82" 'x 71"

SENSITIVE ' RELIABLE ROBUST
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HYGROMETERS
~Distance Type : Indicating

¢

THESE DIAL INDICATORS are constructed on the Meréury-in—Steel
principle, fully described in List T/40 “ Mercury-in-Steel Thermometers,”’
and are made in three different sizes : 4", 6" and 9”. An installation consists of

two instruments, one indicating the dry bulb temperature, the other the wet bulb
temperature.

T/332 DIAL THERMOMETERS : 4", 6" and -9" sizes with movements
- mounted in die cast aluminium alloy moisture .proof cases, heavily
enamelled black and stoved, arranged for projection or flush panel
mounting. Any suitable range with 10 ft. of type “ A copper covered

steel Capillary (list T/40 page 33) to each instrument, and any of
the wet and dry bulb fittings shown on pages 28 and 29.

GUARANTEED FOR TWO YEARS
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HYGROMETERS
“ Mersteel ” Type : Recordirig

HESE instruments are constructed on the
Mercury-in-Steel principle, are very robust
and of a high degree of accuracy. :

5653 CIRCULAR CHART “ MERSTEEL”
RECORDING wet and dry bulb distance type
Hygrometer range 0/100°F., 40/160°F., —10/+
40° C. or 10/90°C. with 9§ inch diameter chart
arranged for daily or weekly rotation and driven
by 8 day high grade spring wound or synchronous
electric clock. Mounted in moisture and fume-
proof case of die cast aluminium alloy, heavily
enamelled black and stoved ; suitable for projec-
tion or flush panel mounting. With 10 ft. of type
¢ A’ copper covered steel capillary tubing to each
system and any of the wet and dry bulb fittings
shown on pages 28 and 29.

* Extra capillary tubing up to 150 ft. to either bulb available at additional charge.

- - NS e 4

SPECIFY NEGRETTI

AND ZAMBRA
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HYGROMETERS
Vertical Drum Type : Distant Recording

HESE INSTRUMENTS, constructed on

' the Mercury-in-Steel principle have bulbs

of mild steel, tin covered to  resist

corrosion, and one bulb is provided with wick
sleeve ensuring constant irrigation.

5645 VERTICAL DRUM RECORDING
wet and dry bulb distance type Hygrometer,
range o/100° F., 30/130° F., —10/+40° C,,
or 0/50° C. Movement mounted on cast-iron
base with hinged sheet-metal cover, glass
panelled, and with daily or weekly chart 3.6"
high % 11.8” long : with 10 ft. of type ‘A’
copper covered steel capillary tubing to each
system and any of the wet and dry bulb fittings
shown on pages 28 and 29.

5649 As above, but with chart 5-8” high x 16-2" long.
*Extra capillary tubing up to 150 ft. to either bulb, see
separate price list. - :

SENSITIVE RELIABLE . - ROBUST

26
H/20/1




HYGROMETERS
Altitude Correction

w HEN wet and dry bulb thermometers are used for the determination
of humidity, errors are introduced by variations in atmospheric pressure.
While these are not significant near sea level, they become considerable where
measurements are made at high altitudes. In the ordinary way they would go
undetected, but as the Gregory Hygrometer is not affected under these
conditions, a discrepancy may appear when wet and dry bulb methods are used

~as a comparison. It is, therefore, desirable that the necessary corrections be
applied, and the formula for arriving at these is as follows.

ALTITUDE—j;,000 ft.
B = Barometer Reading (e.g. 635.4 mms. Hg. at 5,000 ft.)

Correction Formula :

' 760—B # Po¥B _ )
RH)c = RH); + ——— X 100—RH,
‘ o - 760 # PoP®? T

(RH)c = Rel. Per Cent. Humidity as correctly measured by the Gregory
Type Hygrometer at 5,000 ft. altitude or (RH); corrected by
above Formula. '

v(RH)I = Rel.‘ Per Cent. Humidity as obtained with Wet and Dry
Bulb Type Hygrometer at 5,000 ft. altitude.

From the following it will be seen that the errors are quite considerable.

Examplés
INCORRECT  CORRECT
v VALUES . VALUES
Dry Bulb Wet Bulb ~ RH, . " RHc
10°C. 3°C. 24% 30°4%
10°C. : 5°C. 4% 48-44%
10°C. 8°C.. 77% 787%

* PoW® = Saturation Pressure at temperature of Wet Bulb.
PoP® = Saturation Pressure at Dry Bulb témperature.

GUARANTEED FOR TWO YEARS
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HYGROMETERS
. Wet and Dry Bulb Fittings

- TT/232

DISTANCE TYPE HYGROMETERS ¢an be provided with different types of bulb to suit the
working conditions. The water must be distilled and the wick occasionally changed.

ALL BULBS ARE PROTECTED AGAINST CORROSION; the dry bulb is usually heavily

copper plated and the wet bulb protected by a removable stainless steel sheath, but other protecting
materials will be arranged on request.

TT/228 The wet and dry bulbs are mounted on adjustable brackets. The supply of water in the
, copper trough is ‘maintained from a tank mounted on a level with it and placed at a
convenient distance away: the tank holds sufficient water to last several days.

TT/231 Under the wet bulb a tank is provided into which dips a skirted wick covering the wet
bulb. The tank is mounted on a casting to which the wet and dry bulbs are clamped,
and requires to be filled with water from time to time.

TT/232 Similar to TT/228, but fitted with a constant level ﬂoat chamber W1th water supply
maintained from a tank at a distance.

SPECIFY NEGRETTI AND ZAMBRA
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HYGROMETERS

Wet and Dry Bulb Fittings

-

TT/230

Specially designed for use in air
ducts for velocities up to 2,000 ft.
per minute, and with static pres-
sures. To aid servicing, the float
chamber is mounted on the steel
panel as illustrated, but for static
pressure applications it must be
fitted on the converse side, to sub-
ject it to the static pressure.

Size of steel panel: 8” by 8",

TT/244
Generally similar to the above but
‘not suitable for static pressures.
The water feed to the wet bulb is
obtained from an imperial quart
bottle. The mild stecl panel
measures 11" high by 8" wide.

TT/242
Here the wet bulb is irrigated by
steam condensate. A small supply
of steam condensate enters a copper
coil and cools to ambient tempera-
ture. A needle valve adjusts the
flow of condensate to the water
trough into which the bulb wick
~dips. An overflow tube from the
“ trbligh is brought outside the panel,
and drips indicate that the trough
is correctly filled. The steel panel
is 11" by 6",

SENSITIVE

RELIABLE

ROBUST
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HYGROMETERS
“Gregory” Electrolytic Type

YHIS apparatus represents a revolution in

. Humidity measurement and is an entirely
new departure from previous methods.
The. element shown on the opposite page consists
of a plastic frame carrying platinum clad electrodes.
Round these electrodes is wound a skein of very fine
fibres impregnated with a chemical having the property
of very rapidly attaining equilibrium with the humid-
ity of the surrounding atmosphere. '

* The moisture content of the chemical governs its
AW electrical resistance and, with a constant voltage, the
. ‘ current flowing through it. The measurement of this
’ ' current thus gives a reading of Relative Humidity -

QD direct without reference to tables.

An important feature of this instrument is its
rapidity of response to a change in humidity and a

. final reading can be obtained in about 30 seconds.

‘ " Providing the air is not actually stagnant there is no
' need for artificial circulation. .

. In addition to Scientific Research, Meteorological

and Air Conditioning purposes, the Gregory Hygro-

meter can be used for the measurement of humidity

200/250V. A.C. Wiring Diagram in closed spaces such as Grain Silos, Tobacco Curers,
: : Test Cabinets etc. - -

In small spaces it is particularly valuable since it does not introduce any extra water vapour to disturb
the conditions. Furthermore, by means of the Gregory Hygrometer an indication may be given or
a record kept at a considerable distance from the point of measurement. A number of individual
elements may be connected to a single multipoint indicator or recorder thus enabling one operator
to supervise the conditions in widely dispersed locations from a central point. This is most valuable
in the case of ships fitted with a number of separate holds where the storage conditions have to be
carefully watched. ‘

The Gregory Hygrometer can also be employed for the operation of automatic humidity control
equipment (see list R/30.).

s

GUARANTEED FOR TWO YEARS
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HYGROMETERS

“ Gregory ” Electrolytic Type

” HE standard element illustrated on this page

is fitted with a small bayonet cap male adaptor
and is suitable for most industrial applications ; it
can also be mounted in a Stevenson’s Screen, installed

within an air duct or incorporated into a fitting for

use under high pressure.

- Itis suitable for temperature up to 122° F. (50° C.).
Special elements are available for use up to 212° F.
(100° C.). ; ’

The circuit employs alternating current of standard
frequency in order to overcome the effects of polaris-
ation. This is normally obtained from A.C. mains
and a special voltage reducing and stabilising unit is
supplied to smooth out variations in the mains supply
voltage.

The Portable Indicator may also be supplied for use off a 12 volt battery where no mains supply
is available. In both instruments the voltage is adjusted to a standardising point before a reading is
taken. The scale is calibrated in percentage relative humidity at 20° C. and a temperature correction

chart is provided to enable true readings to be obtained at other temperatures,

N.B. Indicators, Recorders and Controllers are
covered by our standard two years’ guarantee, but the
elements are excluded since their effective life varies
with conditions from 4 to 12 months, impending

failure being shown usually by discoloration of the

electrodes or fibres.

Elements are usually supplied with the perforated -

guard illustrated; but where the atmosphere is dust
laden- or otherwise polluted an additional porous
covering is provided on request, by adding suffix 1°
to the instrument or element catalogue number when
ordering. ‘

H. 390 PORTABLE GREGORY HUMIDITY
INDICATOR, dual range 15/45 and 35/100 per
cent Relative Humidity. Mounted in wooden case as
illustrated and complete with one element. Suitable

for operation off 200/250 volts 'A.C. supply or 12

volts D.C. supply, please state type required.

-H. 600 Spare elements,-see separate price list.
- Reconditioning service, cost per element, also shown
on price list.

SPECIFY NEGRETTI AND ZAMBRA
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HYGROMETERS
“ Gregory ” Electrolytic Type : Indicating

SINGLE and MULTIPOINT INDICATORS may be supplied for use with Gregory Elements
\Jsuitable for projection or flush panel mounting. These can have either a 6 inch or 10 inch
engraved scale range 9/50 per cent* or 15/100 per cent R.H., knife edge pointer and anti-parallax
mirror ; the former is fitted with a rotary wipe action type switchbox and the latter with mer_cuxiy
tube contact switches. Mounted in moisture and fume-proof case of die-cast aluminium alloy,
heavily enamelled black and stoved ; complete with voltage reducing and stabilising unit for use
on 200/250 volts A.C. mains and one Gregory element for-each point.

* This range is suitable for particularly low humidities, the scale being contracted with 20 per cent. R.H.
approximately central.

H. 650 6 inch scale single point Gregory Humidity indicator as described above.

Multipoint instruments may be supplied with up to 10 points.

H. 1100 10 inch scale single pbint Gregory Humidity Indicator as described above.

Multipoint instruments may‘be supplied with up to 31 points
E. 1036 Internally illuminated translucent scale and switch index (Multi-point 10").

E. 620 Ditto, Scales only for single point 10” and all 6" Indicators.

For spare Gregory Elements see page 31

SENSITIVE RELIABLE | ROBUST
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HYGROMETERS
“ Gregory ” Electrolytic Type : Recording

I
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( HERE A RECORD of humidity is required a CONTINUOUS CHART RECORDER
can be employed to give 1, 2, 3 or 4 separate records on the same chart.

H. 1311 GREGORY HUMIDITY RECORDER range 10/60 per cent or 20/100 per cent R.H.
o mounted in moisture and fume-proof case of die-cast aluminium alloy heavily enamelled
black and stoved ; suitable for projection or flush panel mounting. With 5 inch illumin-
ated scale and 50 ft. chart, speed } inch per hour, visible portion 18 hours, duration 50
days or 2 inches per hour, visible portion 43 hours duration 124 days. Mechanism
arranged for synchronous motor drive from 200/250 volts A.C. supply and incorporating
special voltage reducing and stablising unit and one Gregory element.

* This range is suitable for particularly low ﬁumz'dities, the scale being contracted with 20 per cent. R.H.
approximately central. '

H. 1312 As above but arranged to give two records and complete with two Gregory elements.
H. 1313  As above but for three records and with three elements.
H. 1314  As above but for four records and with-four elements.

E. 595 TRANSFORMER to enable the above to be operated from 110 volts A.C. supply.

For spare Gregory Elements see page 31

GUARANTEED FOR TWO YEARS
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HYGROMETERS -
Electrical Resistance Type: Indicating

HE 10 INCH SCALE

MULTIPOINT RESIS-
TANCE INDICATOR may be
used in conjunction with any of the
wet and dry bulb fittings described
on page 36, and readings of each
bulb must be taken separately.
The Relative Humidity can then
be found from tables.

Mounted in moisture and fume-
proof die-cast case of aluminium
alloy heavily enamelled black and
stoved ; suitable for projection or
flush panel mounting. With knife
edge pointer and anti-parallax
mirror and rotary selector switch-
box fitted with mercury tube
contacts tipping through 9o°. Com-
plete with two accumulators.

*E/1102 ELECTRICAL RESISTANCE INDICATING HYGRO-
METER for one pair of wet and dry resistance elements.
*E/1104  Ditto, two pairs
E/1106 Ditto, three ,,
E/11x2  Ditto, six ,,
E/1115 Ditto, seven pairs
*With push button switches. Ranged as required.

A 6 inch scale type is also available fitted with a rotary wipe action switchbox instead of the
mercury tube type described above. Prices on request.

E/414  3/-029" Connecting Cable 3-core braided.
E/415 3/-029” Ditto 3-core braided and lead covered.

E/250 Mains unit may be supplied if réquired in place of accumulators to
enable the resistance circuits to be operated from 200/250 volts A.C.
supply at an additional charge. '

For Wet and Dry Resistance Elements see page 36.

SPECIFY NEGRETTI AND ZAMBRA
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Electrical Resistance Type : Recording

ELECTRICAL RESIST-
ANCE RECORDING
HYGROMETER, fitted  with a double
pivoted moving coil system, and mercury-
in-glass switches, tilting through 9o° en-
suring positive action. The chart is § in.
wide and 50 ft. long ; its duration is 50
days at 1" per hour or 12} days at 2 in.

per hour. . :

The recorder is. operated from 200/250
volts A.C. supply (not available for clock-
work drive). The mechanism is hinged
to swing outwards, permitting easy access
to all parts. Moisture and fume-proof
case of die-cast aluminium alloy heavily
enamelled black and stoved ; suitable
for projection or flush panel mounting.

Complete with two-accumulators.

No.

E/1312  ELECTRICAL RESISTANCE RECORDING HYGROMETER for
one pair of Wet and Dry Resistance Elements.

E/1314  Ditto for two pairs.

Spare Chart rolls with 2-colour or 4-colour inked ribbon 5 see
separate price list.

E/414 3/-029" Conhecting Cable 3-core braided. ‘
E/415 3/-029" Ditto 3-core braided and lead covered.

E/250 Mains unit may be supplied if required in place of accumulators to
: enable the resistance circuits to be operated from 200/250 volts
A.C. supply at an additional charge. :

P

E/595 Transformer for use on 110 volts AC supply. V ' |

For Wet and Dry Resistance Elements see page 36.

L

SENSITIVE RELIABLE ROBUST
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HYGROMETERS |
Wet and Dry Bulb Fittings : Electrical -

E/449
Wet and Dry Resistance Elements;

’ . two nickel coils, protected by tinned
Dry Bulbs for E/449,.E 495, E/451 . copper tubes, 3" diameter X 10”;.
o brass terminal heads; - watertight
cable glands. Brackets for wall
fixing, with wick ‘and trough
16” X 5// x 2//. N

onoas

E/495
Ditto, with bottle for water feed.

E/q451 ’
As. E/449, with provision for
continuous irrigation and constant
water level. A float chamber is
provided and is connected to the
trough; with 10 ft. of pipe.

E/495

E/452
Wet and Dry Resistance Elements
for ducts having air speeds up to
approximately 2,000 f.p.m.; metal
plate 8” x 8", wick, water trough,
and float chamber. Length 13%".

E/496
As E/452, but with water tank
12" X 44" x 1" connected by copper
tubing to the trough.

- E/497
As E/452, arranged for small
supply of steam condensate, regu-
lated by a needle valve, and passed
through a copper cooling coil,
ensuring a continuous supply of
distilled water.

GUARANTEED FOR TWO YEARS
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HYGROMETERS | o
Wet and Dry Bulb Tables : Ventilated

. The tables mentioned on page 4 for

RELATIVE PERCENTAGE HUMIDITY

~

\ WEGRETTI & ZAMBRA, LONDON.

use with ventilated or aspirated wet "om VENTILATED WET 3 oev BuLs
- THERMOMETERS.
and dry bulb Hygrometers are OEPRESSION OF WET BULS.
. . . *Cl 51015 20253035 40455055 60657075 8085309510
501 84 72 61 49 38 27
available in pocket form, printed freree ey )
. . r40[ 85 74 63 52 42 31
on celluloid, and supplied complete 35186 75 64 544333 RELATIVE HUMIDITY
. ’ 30/87 76 65 554535
25(87 77 67 57 47 37 27 PER CENT
with leatherette case. Blerz7er w32
W 15|89 79 69 59 5040 31
Qf10]89 80 70 61 5142 33 24
é -05]90 81 70 62 5344 35 28
1 Olo|91B172 63544637 28
Fahrenhelt Scale ={05{91 B273 64564739 3022
E‘ 10]91 8374 655749540 3224
o o 15|92 83 75 67 5850 42 3426
20° F. to 120° F. U|20{928476 686051 44 3628
25]92 8476 ©8 61 5345 38 30
o Q
100° F. to 212° F. ' 30/92 8477 69625447 393224
35(92 8577 70625548 413327
") 40/92 8578 70 63 56 49 4235 28
= 4593 85 78 71 64 57 50 4437 3023
()
z 50[93 86 79 72 6558 51 4538 32 25
C * d S 1 a 55|93 86 70 72 66 59 52 46 39 33 27
entlgra € ocalc <160/93 8679 73666053 47413529 23
- B '&J gg 93 86 gg 73 67 60 54 48 42 36 30 2418 N
o o] 0193 87 74 67 61 55 49 43 37 3t 26201
—5°-C. to 50 C. o|7sls3 8781 7a 686256 0443835 272218
J 3294 8781 75 69 63 57 51 45 40 34 292318
o (e} D[8sles 87 8t 75 69 63 58 52 46 41 35 302519 14
30° C. to 100° C. ‘ @
. N 90|94 88 82 76 70 64 58 5347 42 36 3126 23 16
> 95|94 a8 82 76 70 6559 54 48 43 38 32272217
. x 10094 88 82 26 71 6560 54 49 44 39 34292419 14
[a] 10594 88 83 77 71 66 60 55 50 4540 ° 35 30 25 20 15 i
11:0[94 88 83 77 72 66 61 56 51 46 41 36 31 26 22 7 '
115{94 B9 83 78 72 67 62 57 52 47 42 373272823 19 4
120]94 89 83 78 73 68 62 57534843 38332924 2015
125(94 89 84 78 73 68 63 58 53 49 44 39 35 30 26 2017
13:0]95 89 84 7974 6964 59544945 4036 31 27 2318 14
13595 B9 84 7974 6964 60555046 41373228 24 2016
140(95 90 84 79 74 70 65 6056 51 46 4238 3329 252117
145(95 9085 B0 75 7065 61 56 5247 43 39 35 30 262218 14
EST 1850
/ RELATIVE PERCENTAGE HUMIDITY \ . K /
. CONTINUED. . .
DEPRESSION OF WET BULB.
°C[-51-015 20253035 4045505 60657075 8085909501
80757166 6157524 44 4036 32 2723201612
15:5(95 90 85 B076 7166 6258 53 4 4541 37 32 2825 21 17 {3
160|195 90 85 BI 76 7167 6358 54 5 46 42 37 34 30262218 15
16:5(95 90 86 81767267 9 55 50 46 42 38 34 3127232016
170[95 90 86 81777268 6459 55 51 4743 39 36 322824 21 17|
176|195 91 86 8) 777568 64 60 66 52 48 44 40 36 3329252219
:32 32 gl gg ﬂ: 777568 8561 56 53 494541 37 3430272320 On the fouowin ) 8
1 82787369 6561 5753 49 46 42 38 353128 24 21 g
w 130 gg 3: g; :g ;g 74 70 66 6258 54 20 4643 39 36 32 29 25 22 g pages’ 3 40’
195 7470 66 62 58 54 1.47 4340 3633 30 26 23 . .
0 . Fahrenheit Tables are printed,
g ;!I)ggs 9187 83787470 66 53:9 55 51 48 44 4y 37343027 24| ° °
Olaoj96 91 87 8379757 67 64 60 56 53 49-46 42 39 36 32 29 26|
I~ 1220/96 92 88 84807672 6864 6157 54 50 47 44 40 37 34 31 28! range 20 F' to 212 F'
Z [230/96 92 88 84807672 69 65 62 58 55 51 48 45 42 39 36 33 30| .
Iil.l) 240/96 92 88 84807773 70 66 €3 59 56 53 49 46 434037 34 31 For th t.l d f
750/96 92 88 84 817774 7067 63 60 §7 54 50 47 44 41 38 35 33| e non ven 1 ate t) F c 0 Wet
260{96 92 88 BS 81 78 74 71 67 64 61 58 5§5§ 4g 454340 37 34 d d b lbh . h
270/96 92 89 85817875 71 €8 65 62 58 55 52 5¢ 47 44 41 38 36| all
28096 93 89 85827875 72 68 65 62 59 56 53 50 48 45 42 40 37 ry u ygrometer’ l'e‘ W ere
m?}0959589 86827976 72696663 60 57 54 5t 49 46 43 41 38| th . .ﬁ . 1 ) f .
o 300{96 93 89 86 83 70 76 7570 67 64 61 58 5552 50 47 44 42 39 ere ls no artl CIa Current 0 alr
Z g{s gg gi gg 86 83 Bg 7; ;5 ;0 2; 66; 2% gg 56 53 50 48 45 43 40 . h b lb h M
8] 8683807 4 71 57 54 51 49 46 44 41 -
Isdsessao ssssorr Tazicags geosass sisoerdser passing the Dbulbs, the eteoro
340(96 93 8Q 87 84 81 - 66 4 61 58 5 1.4 .
‘ ‘ ( )
350|196 93 90 87 84 8178 75 72 69 66 64 61 59 56 54 61 49 47 44 loglcal Oﬁice Tables M'O' 265
Dlutessase S1eediie Terriesy HEne mia hould b d
-0} 858279 76 71 5553 51
2 38096 93 90 87858279 767370 68 65636058 56 53 51 49 46 S Ou e use o
o 33096 93 90 872858279 777471 68 66 63 61 58 56 54 52 49 47
EM9794 21 ’ 88858279 777471 69 66 64 61 59 57 54 52 50 48|
0410 97 94 91 88 86 83 80 78757270 67 65 62 60 57 55 53 51 49|
(420(97 94 91 86 86 83 80 78757270 67 6563 60 58 55 53 51 49
430(97 94 91 88 86 83 80 787573 70 68 6563 61 58 56 54 52 50,
1440(97 94 9t 89 86 83 81 7876 73 71\ €9 66 64 62 59 57 55 53 5
50|97 94 91 89 86 83 81 797674 71 69 66 64 62 60 58 56 54 52
460197 95 92 89 87 84 8t 7976 74 71 £9 666462 6058 56 54 52
|470]97 95 92 89 87 84 81 797674 71 69 6765 63 61 59 57 55 53,
[480[{97 95 92 8987 84 79767474 69 676563 61 53 57 5553
89 87 84 8! 7977 74 72 70 68 66 64 626058 56 54|
89 87 B4 B2 80 77 75 72 70 68 66 64 62 60 58 56 54 -
N0 1489 AR
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HYGROMETERS
Wet and Dry Bulb Tables (Ventilated)

DEPRESSION OF WET BULB

16 17 18 19 20

SENSITIVE

FI1T 2 3 4 5 6 7 8 9 10 11 1213 1415
PERCENTAGE RELATIVE HUMIDITY
20085 70 55 40 26 12 0- ,
20085 71 56 42 28 15 1 0
22186 71 58 44 31 17 4 0
23086 72 59 46 33 20 7 0 ‘
24087 73 60 47 3 - 22 10 0
087 74 62 49 37 25 13 1 0
2687 75 63 51°39 27 16 4 0
2788 76 64 52 41 29 18°7 0
28]88 76 65 54 43 32 21 10 0
29188- 77 66 55 44 34 23 13 3 0
30189 78 67 56 46 36 .26 16 6 0
31089 78 68 58 47 37 28 18 8 0 .
32089 79 69 59 49 39 30 20 1 2 0
33090 80 70 60 51 4l 32 23 14 5 0
| 34000 81 71 62 52 43 34 25 16 8 0
S| 35091 81 72 63 54 45 36 277 1910 2 0
Z ‘
S| 3601 82 73 64 55 - 46 38 29 21 13 5 0
< | 37191 8 74 65 57 48 40 31 B3 15 7 0
D 3891 8 75 66 58 50 42 33 25 17 10 2 0
W399 8 75 67 59 51 435 2720 125 0
3| w2 B 758w 246 BHR 15T 0
R 41192 84 76 69 61 54 46 39 31 24 17 10 3 0
M| 4202 8 77 69 62 55 47 40 33 26 19 12 5 0
Bl 43002 85 77 70 63 55 48 42 35 28 20 14 8 1 0
44093 8 78 71 63 56 49 43 36 30 23 16 10 4 0
45093 8 78 71 64 57 51 44 38 31 25 18 12 6 0
4693 86 79 72 65 58 52 45 39 32 26 20 14 8 2 0
47093 86 79 72 66 59 53 46 40 34 28 22 16 10 5 0
48093 8 79 73 66 60 54 4741 35 29 23 18 12 7 1 0
49193 86 80 73 67 61 54 48 42 36 31 25 19 14 9 3 0
50093 87 80 74 67 61 55 49 43 38 32 27 21 16 10 5 0
51094 87 81 75 68 62 56 50 45 39 34 28 23 17 12 7 2 0
52004 87 81 75 69 63 57 51 46 40 35 20 24 19 14 9 4 0
53104 87 81 75 60 63 58 52 47 41 36 31 26 20 16 10 6 1 0
54004 88 82 76 70 64 59 .53 48 42 37 32 21 217 12 8 3 0
55004 88 82 76 70 65 59 54 49 43 38 33 28 2319 14 9 5 0
56094 88 82 76 71 65 60 55 50 44 39 34 30 25 20 16 11 7 2 0
57004 88 82 77 71 66 61 55 50 45 40 35 31 26 22 17 13 8 4 0
58104 88-83 77 72 66 61 56 51 46 . 41 37 32 271 23 18 14 10 6 1
59004 89 83 78 72 67 62 57 52 47 42 38 33 29 24 20 16 11 7 3
60104 89 83 78 72 68 63 58 53 48 43 39 34 30 26 21 17 13 9 5
RELIABLE " ROBUST
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- HYGROMETERS
Wet and Dry Bulb Tables (Ventilated)

DEPRESSION OF WET BULB

°FI1 2. 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
. ' PERCENTAGE RELATIVE HUMIDITY
61194 89 84 78 73 68 63 58 54 49 44 40 35 31 27 22 18 14 10 7
62094 89 84 79 74 69 64 59 54 50 45 41 36 32 28 24 20 16 12 8
63195 89 84 79 74 69 64 60 55 50 46 42 37 33 29 25 21 17 13 10
64195 90 84 79 74 .70 65 60 56 51 47 43 38 34 30 26 22 18 15 II
65195 90 85 80 75 70 66 61 56 52 48 44 39 35 31 27 24 20 16 12
66195 90 85 80 75 71 66 61 57 53 48 44 40 36 32 29 25 21 17 14
67195 90 8 80 75 71 66 62 58 53 49 45 41 37 33 30 26 22 19 15
68195 90 85 80 76 71 67 62 58 54 50 46 42 38 34 31 27 23 20 16
69[95 90 -85 81 76 72 67 63 59 55 51 47 43 39 35 32 28 24 21 18
70195 90 8 81 77 72 68 64 59 55 51 48 44 40 36 33 29 25 22 19
71195 90 86 81 77 72 68 64 60 56 52 48 45 41 37 33 30 27 23 20
72195 91 8 82 77 73 69 65 61 57 53 49 45 42 38 34 31 28 24 2
7395 91 8 82 78 73 69 65 61 57 53 .50 46 42 39 35 32 29 25 22
74195 91 8 82 78 74 69 65 61 58 54 50 47 43 39 36 33 29 26 23
| 731% 91 86 82 78 74 70 66 62 58 54 51 47 44 40 37 34 30 27 2
S| 76106 91 87 82 78  74.70 66 62 59 55 51 48 44 41 38 34 31 28 25
S| 7719 91 87 83 79 74°71 67 63 39 56 52 48 45 42 39 35 32 29 26
2| 7896 91 87 83 79 75 71 67 63 60 56 53 49 46 43 39 36 33 30 27
G| 7909 O 87 8 79 75 71 68 64 60 57 53 50 46 43 40 37 34 31 28
| 8096 91 87 8 79 75 72 68 64 61 57 54 50 47 44 41 38 35 32 29
S| 82096 92 88 84 80 76 72 69 65 61 58 55 51 48 45 42 39 36 33 30
R| 84[96 92 88 84 80 76 73 69 66 62 59 56 52 49 46 43 40 37 35 32
>o| 8696 92 88 84 81 77 73 70 66 63 60 57 53 50 47 44 42 38 36 33
2| 889 92 88 85 81 77 74 70 67 64 61 57 54 51 48 46 43 40 37 35
90[9 92 89 85 81 78 74 71 68 65 61 58 55 52 49 47 44 41 39 36
9209 92 89 8 8 78 75 72 68 65 62 59 56 53 50 48 45 42 40 37
9496 93 89 8 82 79.75 72 69 66 63 60 57 54 51 49 46 43 41 38
%96 93 89 8 82 79 76 73 69 66 63 61 58 55 52 50 47 44 42 39
981196 93 89 86 8 79 76 73 70 67 64 61 58 56 53 50 48 45 43 40
100096 93 89 86 83 80 77 73 70 68 65 62 59 56 54 51 49 46 44 4
102196 93 90 86 8 80 77 74 71 68 65 62 60 57 55 52 49 47 45 42
104097 93 90 87 8 80 77 74 71 69 66 63 60 58 55 .53 50 48 46 43
106197 93 90 87 84 81 78 75 72 69 66 64 61 58 56 53 51 49 46 44
10897 93 90 87 84 81 78 75 72 70 67 64 62 59 57 54 52 49 47 45
11097 93 90 87 8 81 78 75 73 70 67 65 62 60 57 55 52 50 48 46
112197 94 90 87 84 81 79 76 73 70 68 65 63 60 58 55 53 51 49 47
114097 94 91 88 8 8 79 76 74 71 68 66 63 6. 58 56 54 52 49 47
11697 94 91 88 8 82 79 76 74 71 69 66-64 61 59 57 54 52 50 48
11897 94 91 8 8 82 79 77 74 72 69 67 64 62 59 57 55 53 5| 49
12097 94 91 88 8 82 80 77 74 72. 69 67 65 62 60 58 55 53 51 49
GUARANTEED FOR TWO YEARS
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HYGROMETERS
Wet and Dry Bulb Tables (Ventilated)

DEPRESSION OF WET BULB
°F||2 4 6 8 10 1214161820 2224262830 3234363840 4244464850 52545658 60 6264 666870 - 7274 76 78

| PERCENTAGE RELATIVE HUMIDITY :
122/94 89 83 77 72 67 62 58 53 49 45 42 38 35 32 2926232018 151310 8 6
124]]94 89837772 6763585450 4642393633 3027242118 161411 9 7
12694 89 83 78 72 68 63 59 54 50 "4743 393733 3027252219 17151210 8
128][94 89 83 78 73 68 64 59 5551 4744403734 3128252320 18161311 9

N »

130|/9589 84 78 73 69 64 60 5552 4844413835 3229262421 1916141210 8 65
132]/9589 847873 6965605652 4945423936 3330272422 2017151311 9 76
134}{95 89 8479 74 69 6561 5653 4946423936 3330282523 2018161412 10 86 5
136]|95 89 84 79 74 70 66 61 5753 5047434037 3431282623 2119171513 11 97 6
138[[95 90 8479 74 70 66 62 57 54 S147444037 . 3532292724 2220171514 - 12108 7

140|[95 908579 75 71 66 62 58 55 5148454239 3633302725 2320181614 12119 7 6
142[|9590 858075 71 67 63 5855 5249454239 3633302826 2321
144[[95 90 85 80 75 71 67 63 59 56 5249 46 43 40 37 34312926 2422
146||95 90 85 80 76 72 67 63 59 56 5350464340 3735327927 2522
148][95 90 85 80 76 72 68 64 60 57 53 50474441 3835323028 2523

15095 90 85 81 76 72 68 64 60 57 54 51474441 3936333128 2624
152]|9590 86 81 76 7269 65 61 57 5451484542 3936333129 2724
15495 90 86 81 77 73 69 65 61 58 - 555248 4543 4037343230 2725
156]195 91 86 81 77 73 69 65 62 58 555249 4643 4038353230 2826
1589591 86 81 77 73 70 66 62 59° 56'53 49 4744 4138353331 2926242221 1917

160]/95 91 86 8277 74 70 66 6259 56 53 50 47 44 4139363431 2927252321 1917
16295 91 86 8278 74 70 66 63 60 56 53 50 4745 4239363432 3027252422 2018
16495 91 86 8278 * 74 70 67 63 60 57 54 51 4845 42740373532 ,3028262422 2019
166]|96 91 87 8278 7471 67 63 60 57 54514845 4340373533 3129262523 "2119
168]|96 91 87 8278 757167 64 61 57 54 514846 43 41 38 36 33 3129272523 2220

170|[96 91 87 83 79 75 71 68 64 61 58 555249 46 44 41 38 36 34 323028 2624 2220

172|[96 91 87 8379 7572 68 64 61 5855524947 4441393735 3230282625 2321 *
17496 91 87 8379 757268 6562 59 56525047 4542393735 3331292725 2321

176}{96 92 878379 76 7269 65 62 59 56 53 50 48 4542403836 3331292726 2422201917 16

178]|96 92 878379 76 7269 65 62 59 56535048 4543403836 3432302826 2422211918 16

DRY BULB READINGS

180][96 92 87 8379 76 72 69 66 62 59 56 53 5148 4643 413836 3432302826 2523212018 17
182|196 92 88 83 80 76 73 69 66 63 60 57 54 51 48 46 43 41 39 37 3533312927 2523222019 17
184]]96 92 88 84 80 76 73 69 66 63 60 57 545149 4644413937 3533312927 2624222119 18
186]196 92 88 84 80 76 73 70 66 63 60 57 54 5249 4744424038 3533312928 2624232120 18
188]|96 92 88 84 80 77 73 70 67 64 61 58 555249 4745424038 3634323028 2625232220 19

190]/96 92 88 84 80 77 73 70 67 64 61 58 555250 4745424038 3634323029 2725242221 19

192/96 92 88 84 80 77 74 70 67 64 61 58 555250 4845434139 3735333129 2726242321 20 . ‘
19496 92 88 84 81 77 7471 67 64 61 58 555350 4846434139 3735333130 282252322 2019181716 14131211
196][96 92 88 84 81 77 74 71 67 64 62 59 56 53 51 4846434139 3735 333230 2826252322 2119181716 15141211
198]196 92 88 84 81 777471 68 65 6259 565351 4846444240 3835343230 2827252422 2120181716 15141312

200(|96 92 88 84 81 78 74 71 68 65 6259 5653 51 4946444240 3836343230 2927262423 2120191816 15141312
2021196 92 88 84 81 78 74 71 68 65 6259 565451 4947444240 3836343231 2927262523 2220191817 15141312
204[[96 92 88 8581 787571 68 65 6259 56 54 52 49 47 4543.40 3836343331 2928262523 2221191817 16151412
206](96 92 88 8581 78757268 65 6360575452 5047454341 3936353331 3028272524 2221201917 16151413
208][96 92 89 85 81 78757269 66 63 6057 5452 5048454341 3937353332 30282726247 2321201918 16151413

210]|96 92 89 85 81 78757269 66 63 60 575552 5048464441 3937353432 3029272625 2322201918 17151413
21296 92 89 85 81 78757269 66 63 6057 5553 5048464442 3937353432 3129282625 2422211918 17161513

°F||2 4 6 810 1214161820 2224262830 3234363840 4244464850 5254565860 6264666870 72747678

The Tables from 122° F. have been derived from the Centigrade Tables pubhshed by the courtesy of The Director of the National Physxcal
Laboratory The figures in italics are extrapolated. .
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HYGROMETERS

‘Weights
No. Ib. kg. No. Ib. kg.
5586/8 13 0.8 T/232 9" TT/228 24% 11.2
5569/72 I 46 230 243 ILI
5574/79 I 46 231 233 I0.5
5630a i 35 232 23%- 10.7
i sl
5030¢ T 2 2 3 12,
DH.10 2'%* LI3 | 5653 TT/228 293 13.5
DGH% 24 1.13 230 33% 13.2
5607 I 45 231 281 12,
5615/8 1 .57 232 28% 3.1
52%9/22 51 2.27 242 3o§ 14.0
5607 2y IL.I3 244 323 14.9
5668 21 1.12 5.

; 5645 TT/228 213 9.9 -

PH/1 i 33 230 22;ii 10.2
5671 3 136 231 20f 9.2
5674 3 136 232 208 9.4
%&16 10 4.548; 242 22% 10.3
152 9 4.0 ‘ 244 243 11.2
R/152D 9 4.08 5649 TT/228 343 15.8
R/is3 o 408 | =
6/6153 93 4.0 231 331 IS.I
5669/70 91 4.43 232 333 1353
5272/3 -?E ‘6“8}3 242 35% 16.2

5075 I .60 3

5633/6 8y 385 | s e
5639 , 31 I4.1 -390 133 0.3
T/332 4" TT/228 12% 5.8 | H.650 o 6 2.7
230 12;21— 5.7 »» (Multipoint) 164 7.5

230 Iz 5.1 H.11o0 20 91

jij | gg » (Multipoint) 42 19.1

4: .

: 244 143 6.7 H.1311/14 41 18.60

6" 228 16% 7.4 E/1102/1115 42 19.10

- 230 163 73 E/242 7% 3.30

2o ST | B/ses 45 204

242 16+ 7.4 E/1312 . .., 41 18.60

244 183 8.5 E/1314 41 18.60
SENSITIVE RELIABLE ROBUST
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HYGROMETERS

Dimensions
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5653 : Projection mounted. Three fix- 5653 : Flush panel mounted.
ing holes {4” diameter. .
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Projection mounted. Flush panel mounted.
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Projection mounted. ‘ Flush panel mounted
i 6” Multipoint Electric Resistance Hygrometers
] 6” » Gregory Electrolytic » Hés0 ‘ ‘
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HYGROMETERS f

Dimensions : ,
. " : 3" " o
l21 13— 13 o
- e M F9-- l«
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i [T l e ©
I II k I N ;C‘)“ i e 1 p =
N N RS 2 o e
9 II ® i ™ @ T o
N l I I T . Q) ' —_
n ! o I -
T | R — i6 DIA. o : x]j
3 HOLES 103 ‘
g
E1312-E1314. Hi311-Hr3i4:. Projec- E1312-E1314. Hi3ri-Hi3rg4. Flush
tion mounted. 4 fixing holes & diameter. , panel mounted. ’
i ?
iﬂ —
—] =0\ _——
e &
5674
S
L ‘::ég |
M
4HOLE~S 2'DIA. ) . 4 and 6" : Clearance ) & 6 o
ON A 3'PCRAD. ~ for 2 B.A., f” Whit. Diameter overall - 53%” 7% 1’
ey, or No. 9 Woodscrews. Length of scale 8" 1 173
) 9” : Clearance for . : ” ” P
T\ "0 B.A.,, 3 Whit. or Dla! ép'erture 3.7 5 8.2
No. 14 Woodscrews. “Depthiof Case 2y 28" 3
Panel Opening 43" 631" 9%”
, T332. 3 fixing holes ;
Q ' U : P.CD. 5" 6" 104

R1 16‘. -
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GREAT BRITAIN
LANCASHIRE.
MIDLANDS

N. IRELAND . .
NOTTINGHAM .
SCOTLAND . .
SOUTH WALES .
YORKSHIRE .

OVERSEAS

ARGENTINE .

AUSTRALIA .
District Agents :

BELGIUM .
BRAZIL

CANADA

DENMARK
EIRE -
FINLAND .
FRANCE
GREECE

HOLLAND

ICELAND .
INDIA .

ITALY .

MEXICO . . .
-NEW ZEALAND .

NORWAY .
PORTUGAL

" RHODESIA

SOUTH AFRICA .

District Agents :

SPAIN

SWEDEN
TURKEY

REPRESENTATIVES

_ TELEPHONE :
NEGRETTI & ZAMBRA LTD., 22 Bridge Street, Manchester. Blackfriars 1991
I. W. McDOWELL, Negretti & Zambra Ltd., Area Office & Serv1ce
Depot, 140-141 Broad Street, Birmingham, 15. Midland 6024
J. L. BENNET & CO., 20 Victoria Street, Belfast. - Belfast 22318
M. A. CROSBIE, 563 Western Boulevard, Nottingham. Nottingham 74659
A. LEES, 99 Waterloo Street, Glasgow. Central 4892
J. E. F. KEIRLE-SIMPSON, 127 Rhydypenau Road, Cardiff. Cardiff 52812
A. MUIR, Negretti & Zambra Ltd., Area Office & Service Depot, Bay
Horse Yard, Briggate, Leeds 1. - Leeds 34030

LUTZ FERRANDO & CIE., S.A., Florida 240, Buenos Aires.t
HOBART DUFF PTY. LTD., 360 Collins Street, Melbourne, (C.1), Victoria.

DUFF & MACINTOSH PTY. LTD., 39 Pitt Street, Sydney.

NEGRETTI & ZAMBRA (BENELUX) LTD. Wilhelminalaan 35, Zeist.

LUTZ FERRANDO OPTICA & INSTRUMENTAL CIENTIFICO., S.A., Ouvidor 88,
Rio de Janeiro.} .

NEGRETTI & ZAMBRA (Canada) LTD., 7000 Park Avenue, Montreal, 15.

NEGRETTI & ZAMBRA (Canada) LTD., 410 Bloor Street, East, Toronto, 5, Ont.

M.B. COHN LTD., Bredgade 76 Copenhagen K.

J. L. BENNET & CO., 20 Victoria Street, Belfast, N. Ireland.

0. Y. CRONVALL, A. B. E. Esplanaadikatic 22, P.O. Box 85, Helsinki.

J. HARKER, 13 Rue¢ de Longpont, Neuilly-Sur-Seine (Seine).

ELECTROTYPE TRADING & TECHNICAL CO. LTD., Kanigos Street, No. 6, Athens +
PAN SOLOMOS, 5 Korai Street, Athens.*

NEGRETTI & ZAMBRA (BENELUX) LTD., Wilhelminalaan 35, Zeist.

M. B. COHN LTD., Bredgade, 76, Copenhagen K.

LARSEN & TOUBRO LTD., Lloyd Building, Dougall Road, Ballard Estate, Bombay.

BELL’S ASBESTOS & ENGINEERING (INDIA) LTD., “ Faraday House,” P-17, Mission

Row Extn., Calcutta.

THERMIX ITALIANA, Corso Sempione 4, Milan.

ING. S. BELOTTI & CO., Piazzo Trento 8, Milan VII.

SIG. A. DE BORCK, Casella Post 81, Apuania-Avenza.

J. R. PLANNER, Balderas 44-210, Mexico, D.F.

JOHN CHAMBERS & SONS LTD., Auckland, Wellington, Christchurch, Dunedin and
Invercargill, with sub-Branches in other towns.

SIGURD SORUM, Ingenior M.N.LF., Wesselsgt 6, Oslo. )

SOCIEDADE CONTINENTAL DE REPRESENTACOES LDA., Trav. da Espera 8, Lisboa.
BELL’S ASBESTOS AND ENGINEERING (Rhode51a) LTD., P.O. Box 350, Gwelo, S.

" Rhodesia.

NEGRETTI & ZAMBRA (South Africa) PTY. LTD., Bell’s Circle, Elandsfontein Rail,
Transvaal, South Africa.

BELL’S ASBESTOS AND ENGINEERING (Africa) LTD., P.O. Box 175, Port Elizabeth.
BELL’S ASBESTOS AND ENGINEERING (Africa) LTD., P.O.-Box 139, Durban.
BELL’S ASBESTOS AND ENGINEERING (Africa) LTD P.O. Box 40, “ Bestobell
House, 118 Voortrekker Road, Salt River, Cape.

PRODUCTOS INDUSTRIALES, S.C. Ercilla 27, Bilboa.

AGENCIA EXCLUSIVA DE VENTA CONSTRUCCIONES BRIGEL, Av. Jose Antonio 27,
I.C.3, Madrid.

INGENIORSFIRMAN FLIESBERG, A.B., Stockholm 7.

REFAH AYBER ET CIE (Ste-Com.) 4, Vakif Han, Istanbul.
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