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The Casella Range of Instruments

METEOROLOGICAL

INDUSTRIAL

This cataloguo covers only part of the range of
equipment manufactured. Literature |s available
to describe instruments under the following
headlngs:

Wind Velogity and Directian
Atmospheric Pressure

Tampearature

Humidity, Dew Point and Frost Point
Pracipitation and Evaporation
Sunshine, Solar Radiation and Cloud

Humidity, Daw Point and Frost Point
Pressure Measurement

Ailrborne Dust, Bacleria and Spore Samplars
Photogrammetry

Thermomatars and Hydrometers

Laboratory Mills

Water Sampling In Rivers or Walls

Airflow Maasurement
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Introduction

Alrborne particles may be broadly defined as
material in a vary finely divided state, so small
that It can remain freely suspended in the air
for long periods without seitling. The particles
may be man-made from operations in mines and
factaries, or they may be natural, such as sporas
and pellen, Often they are combined when bac-
toria, fungi or virus garms arg sproad on dust
particles,

Thay may be of widely different form, size,
chemical make-up, concentration, densily,
opacity, ete. Thesa parametoers may vary lo-
gether or singly, so that no one sampling
instrument is suitable for all cases. Further-
more, the hazard may vary, sometimes it is
health, as in pneumoconiosis or epidemics,
sometimes safety, as in dust explosions, some-
times the quality of the product, as In photo-
graphic film.

In the following pages we shoew which para-
meters are coverad by each samplar. From this
we hope that prospective users may be able lo
mako appropriate choices, In many cases two

samplers may havae to be used to obtain all the
information naaded,
To clarify terms used throughout, we define
bolow the most imporiant:
Flow or Asplration Rate—
the rate of flow through the Instrument of the
contaminatad air from which the particles are
depoasited.
Sampling Efficieancy—
the ratio of particles deposited to those
drawn Into the Instrument, expressed as o
percantage,
Size of Particles—
expressadd |n microns ()

Ty~ 0001 mm
0-00004 in
Concentration—

number of particles par unit volume of air,
Elutriation—

the separation ef parlicles by size, density,
surface area, terminal velocity or other
property.



Thermal Precipitator

This Instrument is primarily far sampling high
concantrations of man-made dust, whara the
sizerange s up 10 aboul 20 p. s mosl valuable
results are obtained where the cencentration
of dust does not vary greatly with time. It will,
however, sample dust of a high or low cencen-
tration with the same efficiency.

A most valuable fealure s lts abllily lo collect
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the dusl in the same form in which it is present
in the air. 1t will not break ug natural aggregates,
shatter fragile dust, or alter the relative propor-
tions of fine to coarse fractions. This feature is
nol found in many other dusl sampling instru-
ments, The collected sample is subsequently
viewed for counting or sizing under a micro-
scope.



APPLICATIONS

For collecting samples aof airborne dust in
minas, factorles, toundries, quarrias, etc., to
assoss the efficiancy of, or astablish the necas-
sty for, dust suppression. This |5 aften necas-
sary lo combat a health hazard such as
preumoconiosis, or (o aveld contamination of
a produch

It can he used to establish a complete size dis-
tribution of the dust, or to lrace areas of high
concentration by short period sampling in
differant locations. Means are available to take
6 samples on one glass disc for quick comparl-
san. Adaptors are made to take samples far
electron microscopy.

The instrument is certified by the Ministry of
Power as Intrinsically sale lor use in a melhaneg/
air mixture.

PRINCIPLE OF OPERATION

The instrument uses the phenomenon of the
dust frea space which surrounds a hot body
{Fig. 1), A current is passad through a finse
resistance wire running horizantally along the
length of & narrow wvertical slot, the side walls
of which are microscope cover glasses, A dust
repellent zone is created round the hol wire, The
air to be sampled Is drawn down through the
slot at a speed such that the particles are un-
able to pass through the dust free zone and aro
deflected and deposited on the glasses, where
they adhara by molecular attraction. The covar
glaszes can then be removed, sultably mountec
on a slide, and tha dust avaluated,

CONSTRUCTION

The instrument 15 bullt around a water aspira-
tor, Mounted on the top of the aspirator Is the
sampling head and & box carrying spare sampl-
ing plugs. Underneath is a tap carrylng a glass
jet for praviding a constant flow rato. Fitted to
the bottom of the aspirator 18 & tubuwlar frame-
work on which the instrument stands and
which provides support for the power unlt and
stowage positions for the sampling head, two
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Fig. 1 Method of thermal precipitation

1. Hol wire

&, Cover glasses

4 Duzt repedlant zone
4, Spacers

jets and lwe glass measuring cylinders. For
transit the whole instrument fits into a strong
aluminium alloy case,

THE SAMPLING HEAD

The head |s made from two gunmetal blocks
screwadtogether to forma cube (Fig. 2). The two
blocks are separated by thin strips of insulating
material, known as ‘spacers’, arranged to form
a verlical slot. An electrical resistance wire,
heated from the power unit, passes horizontally
across the slot. In the face of each half block &
hole accepis a close filting solld brass plug
which holds a cover glass in position against
the 'spacers' at the correct distance from the
wira, The upper and lower ends of the brass



cube are extended and threaded, the slots being
carried through these exlensions. The lower
extension scraws Into the aspirator. The slot in
the upper extension is opened out to form a
straight-sided smooth-surfacad mouth.

POWER UNIT

Two types of battery may be used, lead acid or
alkaline, both approved miners' hand- ar cap-
lamp types. A speclal battery lid incorporates a
switch, ammetar and limiting resistance, mak-
ing the unit intrinsically safe for use in a
methane/air migture. It is theratora permissible
lo incorporate a socket In the power unit to
connect the flexible wire from the head., This
increases Lhe uscfulness of the outfit, since the
powar unit need not be locked into the instru-
ment and the sampling head may be up to 8 fit
(2-75 m) away. A powaer unit fitted with an alka-
line battery is always recommended for over-
sea usars,

OPERATION

The aspiratar 15 filled with clean water, the haad
screwed info its gland, a jel attachad 1o the tap,
and the battery (fully charged) is connecled to
the head. Clean cover glasses are londed into
the head, the current switched on, the tap
opened and the time noted. At the end of the

Flg. 2 Sampling head

appropriate time the watar is tlurned oft and the
current switched off. The water collactad s
noted and checked to see | it agrees with the
time run. The glasses are removed and placed
in a special trapsit box and subsequanily
mounted and examined in a clean room.

To aveid random contamination while changing
the glasses in the head, a box of spare plugs in
speclal contalners is pre-loaded with glasses in
a clean area. Tha plug containers are designed
to facilitate the removal and replacement of the
plugs and glasses without exposing the callect«
ing surfaces to the atmosphére, As an alterna-
tive the cover glasses may be lghtly stuck to
special plugs with small knobs fitled to thelr
ouler ends. These can then be rolated between
sampling times Lo provide a series of deposits
arranged ‘spoke-wise' on the glass. These rota-
table plugs were developed by the Pneumo-
coniosls Research Unit of the Medical Research
Councll In South Wales and are called PRU
plugs.

For sampling, the ingtrument may be stood on
its own feat, raised on telescaopic legs, or sus-
pended by chains. Extension tubes may raise
the head above the aspirator or the head may be
detached entirely and connected to the aspirator
with rubber tube. This latter provision allows
an aperative to wear the head at or near breath-
ing level, or for the head to be inserted into a
small space.

EVALUATION

Basically this involves mounting the cover
glass, dust side downwards, ona glass slide and
examining the deposit under a high power
microscope, Counts are made in strips ot known
width across the deposil, Then by using the
fermula given in the instruclion manual the
concentration may be calculated, A size
analysis may be made by using one of the
speclal sizing graticules (Figs, 3 & 4) placed in
the microscope eyepiece.

MAINTEMANCE

Standard maintenance procedures for the bat-
tery, including recharging after about B hours



uge. The gspirator tank must be washed out al
intervals and the jets kepl clean, If the heallng
wire in the sampling head becomes con-
taminated during storage it must be ‘burnt-pff’
by passing the usual heating eurrent until no
deposit is found on a clean glass.
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CONDITIONS OF USE UNDERGROUND

For use underground in Greal Britain we hold
a Certificate issued by Her Majesty's Ministry
of Power. A condition of this Certificate
is that the flexible wire attached to the instru-
ment head must not be more than 9 ft long and
must ba in ane length,

Furtharmore, the power unil must not be con-

nected to any other plece of apparatus unless
prior approval has been obtained from the
Ministry of Powar.

GENERAL SPECIFICATION
Sampling Efficiency

Upta 5 p 100%
o 1000 8894
o2 98%

Aspiration Rate

7 ml/min from self contained waler aspirator of
300ml| capacity. Volume measured by glass
cylinder to + 0-6%

Current Consumption
13 amps from 12 aM hattery

Weight Iin Case

With lead acld battery 171b 4 oz 964 kg
With alkalino battary 161b 20z 816 kg

Dimansions in Case

=74 = 14tin 188 - = 37 cm

CATALOGUE REFERENCES

Basic Equipment
T12500 Thermal Precipitator complete in case
wlth the fellowing items:
{I) Head fitted with standard plugs and
DH (275 m) al fexlble wire
(ii) Powar unit incorporating an Qld-
ham 'M' type lead acid battery,
charging lead and keys for battery
top and filier plug
(i) Two glass jets in tubo casos
(iv) Two measuring cylinders
(v) One metal box containing 8 standard
plugs and 8 holders numbaered 1A
toaB
T12504 As T12500, but fitted and supplied with
PRLU rotatable plugs
T12512 As T12500, but with MSA Edison type
alkalina battary
T12520 As T12504, but with MSA Edison tvp&
alkaline battary
T12524 Charger for Oldham battery
T12528 Charger for MSA battary



Accessories for Different Methods of
Using the Thermal Precipitator

T12564 Set of three telescopic legs

T12568 Set of three suspension chains with
hooks

T12572 Metal tube for raising head above
aspirator, in 10 in (25 cm) langths

T12576 Harness and clip for carrying Thermal
Precipitator head on chast

T12684 Falr of adaptors to connect head and
asplrator with rubber tube

T10876 Rubber tublng, per foot {30 cm)

T12592 Set of 8 standard plugs in holders, num-
bered 5A-8B, in metal carrying box

T12600 As T12602, but with PRU rotatable plugs

T12688 2 plugs for glectron-microscope (pleasa
state lype of specimen haldar usad)

Accessories for Taking, Mounting and
Counting the Sample

T12640 Box of 100 cover glasses, 0-74 in. dia-
metar
T12652 Wooden box to carry covar glasses

T12666 Box of 100 microscopa slides, 3 = 1in
(75 » 25 mm)

T126G60 Book container {o take 100 microscope
slides

T12664 Box of 50 card rings

T12668 Box ol 50 metal rings

T12672 Tube of llguid glue

T12692 Patterson and Cewood eyepiece grati-
cule (Fig. 3)

T126068 NCB d4-dot eyepiece graticula (Fig. 4)
for use with Ramsden ayepiaca

T12700 NCB 4-dot cyepiece graticule (Fig. 4)
far use with Huyganian syeplece

T12704 Stage micrometer scale ( 1 mm into 100
divisions)

A push button operated counter to assist the
counting and size analysing of the particles is
dascribed an page 36

The [nstrument is the resuft of develooment aver
many years from the first models designed by
H. L, Green and H, H, Walson.



Long Period Dust Sampler Type 112A

This instrument covers many of the applica-
tions of the Thermal Precipitator, bul is more
sultable for estimating the health hazard of a
dust cloud, It samples continuously for pariods
of up to B hours and during that time collects
only the respirable fraction of the dust. Since
the concentration and size distribution of dust
can vary widely during a worker's day, this 'long
perlod’ sampling gives a more accurate indica-

tion of the dust concentration to which a worker
has bean exposad,

The princlple af thermal precipitation s used lo
ensure efficient sampling ot particles In thair
ariginal state, without shattering frapile dust or
breaking up natural agoregates. To achleve a
good separation of the particles a low sampling
rate is used and the dust |s spread over the
collecting  surface, The upper size range |s



restricted to aboul 7 p by an elutriator, The ¢ol-
lected sampleis subseguently viewad for count-
ing or sizing under a microscope,

APPLICATIONS

To measure the desirability of installing dust
suppression equipment in a mine or factory, or
for use as a control to ensure that the agreed
standards ara being maintained aftar such
equlpment has been installed.

Since the instrument was developed in col-
laboration with the Mining Research Laboratory
of the National Coal Board, full regard was given
to its suitability for underground use. !t is
intrinsically safe for use in a methane/air mix-
ture, it is small and light and is built to stand
rough handling without damage. None of these
Iatter features detract from Its use in locations
ather than in mines,

PRINCIPLE OF OPERATION

The instrument uses the phenomena ot tha dust
free space which surrounds a hot body. A cur-
rent is passed through a fine resistance wire
running harizentally in a slot in an Insulating
maforial. A microscope slide placed hori-
zontally under the wire forms a space through
which the air |s drawn, A dust repellent zone Is
created round the hot wire. The entrance to this
dust frea zone 1s formed by vertical and hori-
zontal surfaces which, in thelr eflect, closely
resamble the human nose and upper respirable
tract by trapping particles above 7 j before thay
enter the zone. The smaller particlas pass
through this elutriator and are than deflected by
the dusl free zone to o depositad on the siide
where they adhere by molecular attraction. The
slide 18 removed, the sampla prolected by a
cover glass, and the dust evaluated.

CONSTRUCTION

The instrument consists of two basic units, a
slainless steel two part box and a modified
miners' handlamp battery,

In the upper compartment of the box there is the
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Fig. 1 Haorizontal elutriator perfermanoe

1. Thooratical, for spheres dangity 103
2. Theorelical, for coal dusl
3. Experimenial, far coal dust

sampling head altached to the underside of the
lid, the knob of the rheostat for controlling the
sampling head heater wire, the connection to
the aspirating pump and a counter reset kinob.
The compartment is sealed against dust but is
vented to almeosphore, the sampling arifice of
the head projecting through a slot in the lid.
The lower compartment conlaing a pump driven
by a reduction gear from a governad olectric
motor with a current consumption of about
35-40 mA. Geared to the pump is a light-weight
counter which indicates directly the number of
millilitres aspirated. A small indicator is pro-
vided which shows whether or not the motor
is working. The counter, the Indicator and an
ammeter are visible through small openings
protected by a scaled glass window.

The pump is a piston typa with a capacity of
two millilitres per stroke. Careful dasign and low
pperaling speed ensure maintenance of initial
accyracy throughout the life of the instrument.
The piston sealing gland is PTFE (polytetra-
fluaroethylene), a long lasting sell lubricating
matarial which nesds no atiention,

OPERATION

With the lid open a clean glass slide is loaded
into the head; the lid is then closed; the battery



s attachad by its Interlocking device and the
battery lid placad in position and, il necessary,
saaled,

The unitis now carried Lo the sampling lacalion,
sot down &t the appropriate position and
switched on. The ammeter and motor indicator
are abserved to chech on correct functioning,
and the instrument left unatiended until the end
of the sampling time. Aler switching off, the
instrument is carried to a suitably clean loca-
tlon for unloading the head. The elutriator Is
cleaned out and any dust removed from the in-
gida and outside of tho case, the counter rasal
to zara and the battery put on charge,

EVALUATION

Basically, this involves mounling a cover slip
over the deposil and then examining it under a
highpower microscope. Counts are made in
slrips of known width across the deposil, Then,
by using the formula given In the Instructlon
manual the number present per unit valume can
he caleculated. The particies may ba sized at
the same time by using one of the spacial
sizing graticules placed |n the microscope
nyaplace, 1T desirod, the sample may be {aken
on o cover glass hald in a melal strip and
the cover glass subsequently mounted on @
glass slide. This adaptor strip is supplied with
c¢ach instrument,

MAINTENANCE

The battery must be recharged after about 8
lhours use and standard maintenance proces
dures adopted. If the sampling head has not
been used for some weeks the heating wire
becomes confaminated and must be 'burnt-off’
by passing the usual heating current until no
deposlt |s found on a clean glass, Al inlervals
tho head leakage and the aspiration rato of tha
pump should be chacked. Simple test equip-
ment for this purpose is available. (See Figs. 2
and 3.)

Flg. 2

Leak testor lor snmpling hoad

GENERAL SPECIFICATION

Sampling EMeiency

See fig

Aspiration Rate

g mi/min fram motor drivan pistan pump, pre=
set to + 285

Current Consumption

Sampling head 08 amp
Motor 40 mA
both tram a 7 aH batlery
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Fig. 3 Flowmeter 10 test aspiration rato

Welight
0§ b 43 kg
Dimensions

T3 % 83 = 6% in 19 = 14:5 < 18 cm

CATALOGUE REFERENCES

T13000 Long Period Dust Sampler, Type 112A
T13004 Canvas carrying case
T12656 Box of 100 microscope slides, 3 < 1in

{76 = 26 mm)
T13524 Box of 100 cover glasses, 2 g In
{61 = 22 mm}
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T13012 Box of 100 paper spacers, 2 & In
{61 = B2 mm)

T12660 Book conlainer to slore 100 microscope
slidas

T12686 NCB 4-dot graticule for use with Rams-
don eyeplece (Fig. 4 p. T)

T12700 NCB 4-dot graticule for use with Huy-
ghenian eyepicce (Fig. 4 p. 7)

T12704 Stage micrometer scale (1 mm into 100
divisions)

T13016 Leak taster tor sampling head (Fig, 2)

T13018 Flow meter to tost aspiration rate (Fig. 3)

A push button operated counter to assist the
counting and size analysing of the particles is
described on page 36,



Cascade Impactor

The Cascade Impactor samples liquid or solid
particles from 05 to 50 u diameter without In
gy way allering them., This Is of particular
value when sampling a liguld droplet cloud,
since even large drops are not shattered, A very
wide range of materials can be sampled wilh
siitable technigues, Low as well as high con-
centrations can be sampled, whilst evaluation
Is made easler by the separation during sampl-

Ing Into four size fractions on separate glass
dises.

APPLICATIONS

This is one of the few samplers capable of
dealing with liquid droplet clouds, both volatile
and non-volatile, It Is therefore widaly used to
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establish the officacy of sprays for spreading
Insecticides in fields, or the carry of fine mists
of atomized liguids. Smokes and other delicate
siructures such as pollens and spores can also
be sampled. Its fairly high sampling rate also
@nables il to be run for long pericds in low con-
centrations In order to achisve a statistically
significant number ol parlicles, For open air
use a free swinging suspension with a wind
vane enables the orifice to be aligned aulo-
maticaily up wind. When poisonous materials
ara sampled, washing and sterilization can be
aasily ecarriad out.

PRINCIPLE OF OPERATION

Impaction, implying low particle velacity, rather
than impinging, which implies a high velocity,
is one of the secrets of success of this Instru-
mant, The low speed allows large particles and
in particular delicate ones, liquid or solid, to ba
deposited with high efficiency. This would
normally mean that no small particles would be
collected, but as the name of the instrument
implies, there is a cascade of impacting |ets
canstructed o give an increasing air velocity,
and thus efficiency of collecting the varying
sizes, With the four |ets two aims are achleved:
the collection of all particles down to 05 i and
il slze saparation to assist the evaluation. The
construction ol the first jet is such that the flow
palteins give lsokinetic sampling when facing
a wind of between 18-54 metres/sec (4-12
mph). For still air an adaptor Is fitted over tha
first Jet. For cortain work a filter paper can bo
fitted after the last jet. Collection is onto glass
discs of 26 mm diameter,

CONSTRUCTION

Each of the four stages containing a jet has a
spring loaded disc lacator held in place by a
ramovable threaded cap. The Instrument can
be taken apart so that any of the four stages can
be used indopendently. After the fourlh stage a
filter may ba inserted to collect particles too
fine even for the fourth let,

The stages are zinc alloy die castings, precision
machined to provide a very high degren of
reproducibility from instrument to Instrument.
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Fig. 1 Penetration, Tor spheres density 100, at
flowrate of 176 litres/min

1 First dise

£ Second dise
3. Third gise
A, Faurih disc

OPERATION

The glass collecling discs are coatod with a
medium suitable for the malerial to be collacted,
For solid particles a non-drylng sticky film s
generally used. For liquid particles, powders,
dyes, ele, other media have been devised:
details are given in the instruction manual sent
with each instrumaent.

The coatod discs are loaded into each of the
four stages, a filter paper |f required into the
fifth stage, and a source of suclion connected
to the outlet pipe. After running for a given
time the discs are unloaded and mounted on
to glass slides for subsaquant evaluation.

EVALUATION

Basically, this Iinvolves counting tha particles
in sirips across the deposit with the aid of a
high power microscope, Sihce each disc con-
tains a fairly narrow size fraction, the numbers
can often be given in a range of sizes from a
count on each disc. But for more accurate size
analysis the Porlon graticule is used in the
microscope eyeplece, This graticule differs
somewhat from the usual types and has been
spacially devised for use with the Cascade
|mpactaor.
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MAINTENANCE

The rubber sealing rings In each cap and be-

tween cach stage must be examined and re-

placed when they are nolonger providing a good
goal. Leaks, particularly around the third and
fourth stages, will reduce the efficiency,

GENERAL SPECIFICATION

Sampling Efficiency
Fig, 1 shows the cut off for each slage

Aspiration Rate
174 litres/min

Weight without Vane, in Case

21k

D9 kg

Dimensions

ar =Bl = 21In

114 =« 14 = 5em

CATALOGUE REFERENCES

T13200/1

T13202
T13206

T1324B
T12656

Cascade Impactor, without vane, in
CANVAS COsa

Vane, In canvas case

Box of 50 glass sampling discs 1 In
{25 mm) diameter

Box 1o cairy exposed sampling discs
Box of 100 microscope slides, 3 -1 in
(75 = 25 mm)

T1266

T13200
T13210

T13211
T12672
T13212
T12704
T13216/1
T13220
T13224

T13240

T13228

T13244
T10876

Book container te take 100 microscopn
slides

Box of 100 filter discs tor fifth stage
Box of 50 cover glassos 1 in (26 mm)
diameter

Box of 50 cardboard rings 1in (25 mm)
diamatar

Tube af liquid glua

Parton eyeplece gratlcule

Stage micrometer scale (1 mm into
100 divisions)

Still-alr adaptor

10 Counting forms

Air ejector, for use off compressed
air line

Flowmeter. To measure aspiration
rate of an adjustable suction source
such as an air ajactor or pump
Critical orifice. To provide constant
aspiration rate irrespective of pump
fluctuation, but reguires a pump with
minimum output of 20 litres/min at
120 mmHg

Valve lor short sampling periods
Rubber tube, per foot (30 cm)

Fumpse suitable for use with the Cascade Im-
pactor, are described on page 35,

A push button operated countar to assist the
counting antd slze analysing of the particlas Is
described on page 36.

The instriment was devised by K. R, May of the
Microblological Research Establishment, Parton,



Hexhlet

Knowledge of the slze digtribution antl eancen-
tration of & dust cloud is not always sufficiant.
Itis aften impeortant to know the chemical com-
position of the parlicles breathed by workers,
Samples taken from the floor of & factory or
mine are nol rellalle. |nstead a large sample of
the raspirable fraction of airborne dust must be
collected over a long period of time, say B hours,
The Hexhlet, with ils aspiration rate af 50 litras/
min and its elutriator to ex¢lude particles larger
than 7 u, Is specially designed for this work.
The sample |8 collected in a ‘Soxhlel’ thimble
filter and may then be weighed or subjected to
chemical analysis to determing, for instance, the
silica content,
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APPLICATIONS

The Instrument can be used in mines, factories
and foundries during preliminary work on
astahblishing the parametars ot dust clouds, It
cin be usad to supplement size and concenira-
tion type samplers, or [t can be used an its awn
to establish the conlral af dust suppression
methods in use,

In this latter rote it is widely usad in foundrias
where il is run dally in the varying locations
whara the cdust is most actively produced or
where the grealest number of operatives work,
Since it can be operated from a compressed alr
ling, its use in coal mines is rendered easy and
eafe,



FRINCIPLE OF OFPERATION

The dust laden air is normally drawn into the
instrument by passing compressed air through
a built<in air ejector. Alternatively a suction
pump may be used if more convenient. The flow
rate is controlled by a critical flow orifice in
conjunction with a vacuum gauge. The non-
respirable fraction of the dust cloud is removed
by a horizontal elutriator, while the respirable
fraction I8 colloctod in a Soxhlet thimbla filtar
for subsequent recovery in a variety of ways.
When the dust concentration is low it is often
mara gccurala 1o collact the sample on a filter
dise, pither paper or glass fibre. An adaptor lo
take & 425 cm diameter filter is screwed in place
of the soxhlet.

If it is desired to collect the complete airborne
sample, the elutrialor may be detached from Lhe
Soxhlet partion and the latter used alone.

CONSTRUCTION

The instrument comprises two main ¢ompo-
nenis, the alutrlalor and the sampler, both made
almost entirely of aluminium alloy.

The elutrintor is @ rectangular open ended hox
containing a large number of thin aluminium
plates slotted into the side walls. The length,
breadth and height of each duct thus formed is
s0 calculated that with a flow rate of 50 litres
per minute particles above 7 p wlill fall to a duct
floar betare reaching the end. Tha large num-
bar of independent ducts is providad so that
the build-up of particles is shared and the elu-
triating properties of the whaole unit is un-
alterad.

The sampler body I8 a reclangular casting Lo
one end of which the elutriator is bolled. Built
into the other end is a critical flow erifice which
discharges into a Soxhlet thimble surrounded
by a removable tubular cover which forms the
evacualion chamber, A compressed alr ejecior
fitted to the top of the casting induces a partial
vacuum Inalde this chamber and cauzes tho
dust laden air to be drawn through the elutriator
and the critical orifice into the thimble, whare
the dust remains until a sufficiant quantity has
been collected, The compressed air ejector |s
provided with a sllencer and a filler lo prevent

dirt blocking the ejector nozzle. On one side of
the casting a pressuro gauge, calibrated In
millimetres af mercury, Indicates whether the
required flow is being maintained, If it is maors
conveniont to use a vacuum pump instead of a
compressad air supply the air ejecter may be
remaved and a nozzie pul in 115 place.

OPERATION

A Soxhlot thimble is fitted and its covar put on,
Tha Instrument iz suspended horizontally al
the desired location and connectad (o & com-
pressed air line or vacuum pump. The time is
noted, the suction |s adjusted to show the cor-
recl reading on the vacuum gauge and sampling
|s commaencad, At intervals during running the
vacuum gauge is examinod and if necessary
the compressed air or vacuum pump adjusted,
The critical orifice will maintain the correct
flow rate at any gauge reading above 100 mmHg.
After 8 hours or other suitable time the instru-
ment is disconnected and taken toe a clean
location far unloading.

SAMPLE RECOVERY

The-dust can be recovered from the thimble by
savoral ways, the one used depending on the
Information required:

{a) The dustcan be washed out by acetone and
recovered by centrifuging and then welgh-
irng.

(b) After a 'pre-clogging' treatment with an
inert dust the sampla may be racoversd by
vibrating the thimble free of dust and
wailghing.

(e} By using acld hardened thimbles with a
low, constant ash content, the thimble may
be Incinerated and the dust, less the thimble
ash, weighed.

EVALUATION

Since silica is the fraction of the dust which is
harmful and has to be evaluated, X-ray dif-
fraction or chemical methods are usually used.
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MAINTENANCE

No maintenance is required, apart from seeing
that no mechanical damage has occurred which
could affect the functioning of the gauge; for
example, the fit of the thimble cover forming the
evacuation chamber,

GENERAL SPECIFICATION

Sampling Efficiency
Sae Fig, 1

Aspiration Rate

50 litres per minute from air ejector using 23
psi {21 kg/cm?)

Rale |5 pre-sat at | 15§

Weight

114 Ib 5 kg

Dimensions

90 ~ 63 » Bhin 51 % 165 % 165 em

CATALOGUE REFERENCES

T13100/1 Hexhlal, with ene soxhlel thimble and
vacuum pump connector
T13104/1 As above, but without elutriator

T13108 Adaptor to take 425 cm diameter
filter
T13108 Box of 20 seamless Soxhlel thimbles,

sirigle thickness, 41 mm diameter
< 123 mm long

Pumps, suilable for use with the Haxhlel, are
described on page 34
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Fig. 1 Horizontal elutriator perfarmance

1. Thearefical, for spheres density 2.85
2. Experimental, for spheres densily 2,25

This instrument was the result of work done by
Or. B. M. Wright then of the Pneumoconiosis
Research Unit of the Medical Rosearch Council,
Cardiff



Personal

Air Sampler

In locations where persons are exposed to the
risk of inhalation of hazardous subslances the
assessment of tha hazard and its control are
best carried out continuously. If the source of
contamination is fixad and the position of work-
ing is also fixed and the surroundings are con-
sistently ventilaled, a static sampler will give
the required Information. If, however, these
canditions are not mel, then this method can
give large errors. This instrument has therefore
haon designed to accompany the worker wharae-
aver ha may go and yet not impede his work,

APPLICATIONS

For the continuous sampling of radio-active
particles in the breathing zones of workers em-

ployed In atomic energy establishments, or for

similar use by workers In research laboratories
or in Industries where radio-active malerials are
used. This type of sampling Is carried cut for
the sccurate assessment of the long tarm con-
ceniration to which the weargr is exposed. It |8
also n valuable means of establishing the levels
of control systems, so that it is not necessary
to use such large safety factors In the design.
Radio-active iodine and othar radio-active
vapours can be sampled by collecting onto
carbon-loadad glass fibra discs or on a car-
bon pack. The standard head will sample all
toxle dusls and fumes and by using a different
head vapours and gases such as benzens or
carbon tetrachloride may be sampled on the
same basis, Vapours and gases can be ab-
gsorbed by bubbling through one of the recog-
nized absorbing ligulds or passed through an
adsorbent bed such as silica gel.
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PRINCIPLE OF OPERATION

The contaminated air is drawn by a diaphragm
pump through a glass-fibre filter disc or other
collecting material held in the sampling head.

The instrument aspirates a sufficiently large

volume of air to ensure that a statistically large
enough sample may be oblained from the most
toxic substances In existence. The volume
sampled is also adeguate to permit micro-
chemical analysis for toxic subsiances at &
small fraction of their allowable concentralions.
The battery capacity allows far a ten hour con-
tinueus run on one charge,

CONSTRUCTION

The sampling headcomprises a small aluminium
alloy cylinder open at one end and closed at the
other. The filter disc of 25 mm diamaeter is in-
sarted into the open end and held in position
by a plastic cap, in the centre of which is tha
sampling orifice. After passing through the
filter disc the alr is drawn up through an in-
verted U-tube, ane limb of which is an internally
tapored transparant tube conlaining a ball to
indicate the flow rate. The other limb, of alu-
minium alloy, passes down thraugh the cylinder
to form a nozzle, Plastic tube s used to connect
this nozzle to the pump unit. A safety pin far
attaching the head to a coat lapel Is clipped to
this second limb,

The standard head measures approximataly
14 %1 = 3in(4 » 256 » 75cm) and weighs only
2 oz (57 q).

The pump unit comprises two simple flap valves
and a thin flexible diaphragm driven by an ad-
justable eccantric from a small governed motor
operated by five nickel cadmlum sealed re-
chargeable batteries. A worm fixed to the motor
gpindle between the motor and the eccentric
ongages a worm wheel on a non-reseiting
counter which indicates the number of hours
run, These parts are suspended from a lam-
inated plastic strip and the whale unit Is housed
in a motal case covered in white plastic, A win-
dow cut through one side of the case exposes
the coaunter reading. The upper surface of the
laminated plastic strip forms the top of the unit
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and carries the socket and switch plug used lo
start the molor and the extenslon nozzle from
the pump for connecting the plastic tube,

OPERATION

At the baginning of the sampling period, a
clean filter disc is loaded into the sampling
head, the counter reading noted and the pump
started by inserting the awitch plug. The head
is attached to the coat lapel, ar other sampling
position, with the pump unit in a convenient
pockel. At the end of each day the pump Is
stopped, the counter read, and tho batterles
put on charge. If running for one week, the filtar
disc is left in position untll the end of the
sampling period,

EVALUATION

The method of evaluation will depend on the
nature of the contaminant being assessed, For
radio-active substances, the filter disc may be
assayed in any standard radio-active counling
equipment, Provided thatthe counting efficiency
of the equipment is known, the air concentra-
tian can readily be determinad.

Further evaluation of the sample may be made
by alpha, beta or gamma speciromelry, or by
radio-chemical assay. Samples may be rendered
transparent for microscopical examination.
Nan-active toxic substances may be evaluated
by any of tha standard methods.

MAINTENANCE

No attention is needed so long as the flow
maeter is reading the appropriate rate with a
clean filtar, It the flow rate drops, make sure that
there are no blockages in the head or connecting
tube, The valves or diaphragm are the most
likely cause of trouble but should run for long
periods with no attention. The most likely cause



of failure occurs if the unit has been run with
the inlet blocked.

The batleries are sealed and need no atton-
tion other than recharging.

GENERAL SPECIFICATION
Aspiration Rate
2 litras/min

Running Time on One Charge
10 hours

Re-charging Time
Owvarnlght ar wesekend

Current Consumption
80 m A approximataly

Weights

Sampling head 2 oz 57q
Pump 1lb6oz 6259
Chargar 120z 3409
Dimensions

Sampling head 1} <1 % 3in 4 £ 25 « T5aem
Pump df « 31 < 13#Iln 1185 =< 83 ¥ 4¢m
Charger 5 %3 «<2In 125 =« 785 = Sem

CATALOGUE REFERENCES

T13030 Personal Alr Sampler with hoad for 25
mm diametar filter disc

T13034 Battery charger

T13038 Lead with plug and socket for running
instrument off mains through charger

T13060 Box of 100 25 mm diametar glass fibre
filler discs
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Plutonium Dust Sampler

This instrument is designed for tast sampling
of toxic alrborne contaminants such as plu-
tonlum dust, whilst ignoring natural radon and
thoron decay products which might mashk the
presence of the toxie conlaminants,

B0, of natural radon decay product activity is
associated with particles of less Lhan 035 p
diamater, Toxic contaminants which have been
let loosae in the air because of mechanical dis-
ruption from the solid or liquid state, are how-
aver, mainly greater than 1. p diametar,

The Plutonium Dust Sampler collects only
particles over 1 p diameter at a sampling rato of
up to 1000 litres per minute, and can therefore
provide a radioactive dust sample substantially
free from radon or thoron decay products.
Since the high rate of alr flow is obtained with
ralatively small power, the device is reasonably
portable, and In an emergency is quickly sel up
in the required area,

AFPPLICATIONS

(1) Far the rapid detection of airborne plutenium
or lang-lived alpha-emitters of high toxicity,
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particularly after accidental spillage in industrial
and laboratory processes,

{2) For sampling beta- or gamma-active particu-
lates, other than daughters of gaseous fusion
products, using a modified counting technigue.
(3) For sampling large valumes of relativaly
dust-free air for non-radloactive particles, for
subisaguent chemical or microscopic analysis
aned examination.

(4) For sampling such airborne cantaminanis as
bhoryllium dust, pathogenic organisms anid
allergy Inducing airborne proleins, where a
high sampling rate is valuabla,

PRINCIPLE OF OPERATION

The air is drawn through an annulus formed by
the near meeting of a cone surrounding a cen-
tral lulye. The particles aro collectad on a matal
lray coated with a sticky laver such as petraleum
|ally positioned 3 mm from the annulus. Suction
|5 provided by high velume low pressure means,
such as a vacuum cleaner, The sample is
ovaluated under a scintillation counter for radio
active dusts, ar by olher lechnigues lor diffarent



cdusts. A pglass disc can be substituted for the
metal tray for microscope examination.

CONSTRUCTION

The main body of the sampler is of aluminium
alloy of eylindrical section about 2§ in. dlameter
and 3f in. long (65 ~ 05cm). A cone formad In-
side the main body converges to a shart eylin-
drical portion terminating In a lHp to carry the
sampling tray. A meatal tube aboul 8 in. (20 em)
lang is centred In tha cone with its Inner end
brought fo a knife edge and adjusted to be 3 mm
frem the sampling tray. This small distance
pives a high air velocity, about 60 metres/sec,
which causes the parlicles lo adhere to the
sticky coating. The outer end of the central
tube is connected to the source of suction,

OPERATION

The sampling tray ig lightly coated with either
petrolaum Jelly or silicone grease and positionad
over the orilice. The alr to be sampled is drawn
through for about two to five minutes, the tray
removed and the particles counted with an
alpha sensitive scintillation counter. Il bacteria,
spores, dust, etc., are being collected on glass
discs, then the appropriate technique for evalu-
ating are used, These are basically similar to
these usad with other samplers.

MAINTENANCE

Apart from repair of accidental damage no
maintenance |s neadad,

GENERAL SPECIFICATION

Sampling Efficiency

90%; for airbarne plutonium dust, but anly 10%;
for radon decay products. This is much higher
than comparable filler samplers, whosa affici-
ancy varies with lime and with the type of paper
usad,

Aspiration Rate
1000 litres per minute

Woeight

Approximataly 11b 450 g
Dimensions
2l india ~ 8}inlong 65 » $5cm

CATALOGUE REFERENCE

T13120 Plutonium Dust Sampler,

Pumps, suitable for use with the Plutonium
Dust Sampler, are describad on page 35.

This instrument was devised by G. W. C. Tait of
Alemic Energy of Canada Lid. The jostrument is
patented and we have a sofe licence fo manufacture
it
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Airborne

Bacteria Sampler

Alrbarne bacterla of many different types can
be prasent in closed areas inhabited by people.
Many of these bacteria are harmless but others
can cause {he spread of disvase or infection.
To obtain a sample by exposing a culture plate
to the general atmosphere is unsatisfactory for
a number of reasons. No reasonable assump-
illon can be made about the concentration, since
i I1s not known from what voluma ot air the
arganisms were ¢ollected. The termipal velocity
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of the smaller dust particles on which bacteria
may collegt /s so low that any reasonable
amount of ventilation will prevent their settling
pn an open plate,

The only satistactory sampling methad |5 1o
draw through a known volume of alr and collect
as high a percantage of organisms as possible.
Forthe widest use some timing device Is also of
great value,



APl CATIONS

o study and assist contral of tha nymbear of

bactena present in the atmosghere, This may

be required for & number of reasons

(1}, To combat the spread of airborne disease
hich can occur when -.I.|-:'I."Z_j.;_- wimber of peogple

is brought togather in a confined space such

as a cantean, uncdargraund train or schaol,

(2) Ta assasns the efficacy of airborne bactarl-

citas.

(3) To stucly crass infactions whic

in hospitals, bolh in

thaatres.

i
i

1.CABR OCCUr
wards and operating

Fig, 2 Typlcal recard from & plate

1. Starl af rafation

2. Moan count before trradialion : 16

3. Scroen remaoved from lamp T
I, Efva of S0/

(4) To assass tha highly storile conditions ro.
gulred durlng the manufacture of antiblotics,
(5) To sampie bacteria deposited on fabrics.

As an example of {(2) above Flg. 2 shows a
ivpical record oblalned during the tést of an
ultra violat lamp (125 walts) In o room of 3,500
cu TH {100 cu metres), The air of this room was
cirgulated by fans and a broth culture of strepto-
coccus sallvarius sprayed Into it. Ten eaconds
aiter sampling began, the lamp was uncovered.
The ruled scraon Is divided into 10-dagroe
seclors, each marking out the area oh the plate
which passed under the slit during one second.

25



24

R
=

—
&

=
k=]

Count (log)

14

it

10

o ] 10 15 20 26 30

Time {seconds)

Flg.3 Graphof counts againsttime

1. Screen removed from-lamp
2. Ritling rate

The number of colonies subseguently counted
in each sector is recorded rountd the edge.

Fig. 3 shows the graph obtained by plotting
the logarithms of the above counts against
time, To reduce the variation found with small
numbers, each point plotied is the sum of the
two adjacent sectors. The Killing rate |s equiva-
lent to ventilation at the vary high rate of 640 alr
changes per hour. Tha killing rate is high, since
maost salivary organisms when finely sprayed
ara much less resistant than dry dust-hormao
species,

The sampling of bacteria deposited on fabrics
can be done byjoining to the inlet of the sampler
a Ianglh of rubber tube terminaling in a sli,
with which specific objects, such as clothes or
blankels, may be examined. Thus coal lapels
form a useful searching point for haemolytic
streplococei during a tonsilitis epidemic.
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PRINCIPLE OF OPERATION

Alr is drawn al a known rate through a hori-
zonlal slit onte a rotating plate containing agar
prother nutrient solution. After a suitahie samp-
ling time, the plate is removed and incubated for
24 hours. The original bacteria are then vigible
to the naked eye for counting. Knowledge of the
sampling rate and time of exposure pormits cal-
culation of the number of hacteria present par
unit volume of air, Also by knowlng the rotation
speed of the plate the timas at which bacteria
weare present above the sampling intake can be
identifiad,

Twi models are available, the one to be used
degending on the work in hand, The small
model (Fig. 1) covers a concentration frem 1 Lo
3,000 organisms per 84 litres (3 cu f). This
enablées air in canteens and other places of
average condilions te be sampled. The large
madel (Fig, 4) covers concentrations down to
1 organism per 2:8 cubic metros (100 cu ft) and
Is therefore more suitable for sampling the
rolativaly clean air found in oparating theatros,
pharmacautical laboratories or during the
manufacture of antibiotics.

The ratation speed of the sampling plate can be
varied to suit the concentration and a marker
may be employed to indicate any spocial event
during sampling.

Since the aspiration rate is important for the
subsequent evaluation, It Is controlled by
reference to a huilt<in manometor. Also since
the efficlency of collection Is dependent on the
slit to collocting surface distance being small
and repraduclble, a bullt-in distance indicator
ls provided.

CONSTRUCTION

The turntable on which the culture plate rests
Is enclesed in an airtight metal box with a glass
obhservation doar, The slil is positioned in the
top of the box to be raclial to the plate. An ex-
ternal lever ralses and lowers the plate to bring
It to the corroct distance from the slit, A syn-
chronous motor rotates the turntable through a
train of gears. A sloping mercury manometar ls
provided with a zera mark and a socond mark
for achleving the carrect aspiration rate.



A spacial switch starts the turntable motor and
the pump motor simultanaously. This may then
be sel for conllnuous rolation or to stop the
moetors after one revolution,

Tho turntable and manometer portions form
gneé unit (the movement) to which can be
guickly attached the sampling box for either the
small or large model, When used as a small
model the movement is fitted to a rectangular
baseplate, at ane and of which is a matal com-
pariment to house spare culture plates. This
nasaplate forms the dividing piate over a suc-
tion pump, making a salf contained portable
Instrument (Flg..1).

1Fil Is desired to use the samplar separate from
the pump this can be done but would be the
subject of a special guotation.

When used as a large model (Fig. 4) the base-

plata is nearly square, but cannol have s pump
mountad integrally with it. If a dual purpose or
Intarchangeable model is reguired the move-
ment together with the large sampling box is
mountad on the square baseplate and the small
sampling box is secured under the main cover.

OPERATION

Loaded culture plates covared with lids to pro-
tect them are laken with tha instrumaent te tho
sampling sile. & plate without its lid 1s centrad
on the rubbeor disc of tha turntabla in the
gampling bax. Tha door i1s closed and the turn-
tablo raised until the neon light of the distance
indicator glows. With a pump connacted and
adjustad ta the correct Now rate, and a suitabla
spoad selected, the starting switch is operated,

Fig. 4 Large modeol
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the marker depressed and the instrumant left
lo run for the selected time. Al the end of the
run the procedure is reversed and the plate put
away with its cover. Incubation in anerobic con-
ditlens for 24 hours at 37°C will now cause the
bacteria to be visible, Counting is done either
dirgctly through a ruled screen or by making an
enlargemeant on bramlde paper thraugh a ruled
sSCrean.

MAINTENANCE

At intarvals a few drops of oil on the turntabla
spindie and ralsing lever are all that is neces-
sary, The instrument should be kept clean and a
watch kepl on the mercury in the manometer.
The sampling box is not made for stéam steritiz-
ation, but if it is essential to exclude any con-
taminant, a 40% formaldehyde solution left
inside in @ dish overnight will be found satis-
faclory.

GENERAL SPECIFICATION
Sampling EMciency

08%

Flow Rate

Small madel 2B litres per minute | 5%
Large maodel 700 litres per minute | 5%
Slits

Small model 1 slit, 0:3 mm wide - 28 mm long
Large modal 4 slits, sach 1 mim wide = 445 mm
long

Distanca from plate 2 mm

Turntable Speads
1 ravalution In 4, 2 or § minutes

Plate Sizes

Small model approximately 4 In.
(10cm)
Larga modal
(15 cm)

diamater

approximately 6 in. ciamater
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Weights
Small model 411b 1860 kg
Large motdel 200lb 1315 kg
Interchangeable model 31l 1497 kg
Dimensions
Small model

18% = 18 = Tin 47 » 46 x 18 cm

Large model
12 % 12 % 134 in
Intarchangeabla modal
12 = 12 x 13%in

308 = 308 = 34 cm

305 = 30-6 « 34 cm

CATALOGUE REFERENCES

Bacteria Sampler, Small Model

mounted on pump, with metal cover and
carrying strap

T13642 Foruse off 220v, 50 cycles AC
T13644/1 Foruse oft 230/250v, 50 cycles AC
T136848/1 Foruseoff 110v, B0 cycles AC

Bacteria Sampler, Large Model

with metal cover and carrying strap, bul with-
out pump

T13668 Foruse ofl 200/250v, 50 cycles AC
T13672 Foruse ofl 100/120v, B0 cycles AC

Bacteria Sampler, Interchangeable Model,
with metal cover and carrying strap, but without

pump

T13700 For use off 200/2560v, 50 cycles AC

T13704 Foruse off 100/120v, 60 cycles AC

T13724 By-pass to enabhle pumps T13682 or
T13688 (p. 35) to be used with inter-
changeable model when small cham-
bor Is In pasition

T13728  Slitfor gampling from textiles

Pumps suitable for use with the Bacteria
Sampler are described on page 34

This instrument was originally developed by Drs.
Bourdillen, Lidwell and Thomas ef ihe Medical
Research Councll, Hampslead



Hirst Spore Trap

Continuous sampling of airborne spores in the
open in all weathers is necessary In several
flolds of research, Many plant diseases, such as
rust and mildew, nre spread by airborne spores,
while other spores and polien grains cause
respiratory allergiss.

Apart from bieloglcal factors, weather con-
ditions probably have the most influence
on the number and types of spores in
the air, and the use of the Hirst Spore
Trap cnables samples obtained overa pariod
to be related to meleorclogical or other
data.

It has boen shown that the simple exposure of
a horizontal slide or a vertical cylindor is most
unsatisfactory, The volume of alr from which
tha spores are collected is not known, and the
afficiency of collection is extromely low, varying
from 5% 10 0-05% for a slide, or from 50% down
1o 0-5% in the case of a vertical eylinder exposed
to wind speed variations ot 0 to 10 metres/sec.
The only satisfactory methaod is to draw th raugh
a known volume of air and collect from it as
high and as constant a percentage of spores as
possible. To rolate the catch to time also pro-
vides valuable information for research.
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APPLICATIONS

Agricultural: The relationship between plant
diseases, spores and meteorological conditions
is a complex one studied by agricultural re-
search organizations throughout the world.
Surveys extend [ntoe many fields Involving
mycology, plant pathology, etc, as well as
metaorology.

Medical: An avar growing work is concernad
with respiratory allergies, and Its allled field of
asthma, Hare, much has fo be lsarnt about the
many different pellens and spores which are
the causalive agents.

As an examole of the information this trap can
pravide, Fig. 1 shows the changes in concantra-
tion of spores in the air, related to weather,
particularly rainfall. The explanation of this
figure 1& briefly as follows:

In the upper portion tha relevant metaoralogical
data are plotted at 2-hourly intervals. The lower
three panels show the concentrations of six
gpore groups at 2-hourly intervals,

A J-day spell of warm dry weather ended in &
thunderstorm at 13.30 on 22nd July. Up to
noon on 22nd July a typical dry air spora de-
velops with Cladesparium, Ustilago, Erysiphe
and pollens but with few hyaline spares of ather
groups, Tha dry air spora types normally be-
come more abundant towards the middla of the
day, butherathe processis probably aceslerated
by the rising temperatura, wind spaed and in-
craasing turbulence accompanying the thunder-
storm, At 14,00 the concentration of Ustilage,
Erysiphe and pollens had fallen to one-third,
one-half and one-sixth respectively of that exist-
ing just before the rain, Cladosporium on the
other hand increased from 36,000 to 55000 per
cubic metre, A similar striking increase is seen
on 23rd July at 17.00 when rain was nol accom-
panied by a change in wind direction ar velocity.
By 17.00 on 22nd July a spora characteristic of
damp alr had developad, It lasted thraughout
the night until It was replaced next morning by
a return of spore types character|stic of dry air.
Similar but less marked changes occurred after
the rain on 23rd July and the high humidity and
possible dew on the nights of 24th and 25th

July, & selection of typical photomlcrographs
is shown in Fig. 2 of various pertions of the slide
exposed from 09,00 on 22nd July to 09.00 an 23rd
July, Neo. 1 is a photograph of the whole slide;
the heavy deposit on the left is the perlod just
batore the raln at 13.30. A photomicrograph at
13.00 (No. 2) shows tha typical dry air spora and
smoke particles. The affects of the rain begln to
hacome apparéant in the naxt photograph at 14.00
(No. 3) and are very pronounced by 17.00 (No. 4)
when few of the spore types present hefore
the rain are to be found. During the night the
spores are predominantly hyaline. At present
few of those shown In No. 6 (al 23.00) can be
identified, some are, however, produced by
'Mirror Yeasts' of the genus Sporobolomyces,
these minute hyallne basidlospores become
much mora common later as shown in No. 6 at
01.00 on 23rd July. The final photograph of the
saries (No.7), all = 400, shows the return of
Cladosporium [n very large numbers soon after
dawn and the disappearance of the hyaling
Spores.

PRINCIFLE OF OPERATION

Alr drawn through a horlzontal slit impacts the
Eparos onto a microscope slide with a sticky
surface. A bullt-in flow meter shows the volumea
of air bsing drawn thraugh, whilst the shide s
moved past the slit al a constanl rate for 24
hours, Thus, the number of spores and pollen
may be counted and relaled to metecrelogical
and other data at any paricular time. The
sampling part of the instrument can rotate Treely
about & vertical axis and is kept facing into the
wind by a large vane. A rain shield extends over
the slit so that in most conditions the sampler
may be aperatad continuously irrospective of
the weathar. Lags of different lengths are avail-
able to bring tha slit at varying heights abhove
the ground,

CONSTRUCTION

The main parts of the trap comprise the cylinder
in which the slit is formed, the top main casting
carrying the clock, and the vertical rotating axis
incorporating the seal. The cylinder is a vertical

i




Fig. 2 Photomicrograplis of slide for 22nd/231d July
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metal tube, towards the lower end of which is
formed the slit, 14 mm wide by 2 mm high,
through which air is drawn, The glass slide is
carrled In a metal helder accurately located in
the tube so that the collecting surface is always
0:6 mm fram the slit, The holder is drawn up-
wards pasttha slit by a fine thread wound rount
a small drum on the clock spindla. & friction-
drive on the drum allows tor sasy resetting of
the holder, The clock rotates ence in 24 hours
but only needs winding once a waek,

OPERATION

Every 24 hours a glass slide, frashly coated with
i sticky solution such as petroleum jally, Is
inserted into the holder after It has been reset
to the bottom of its travel. A suitable suction
pump ig connected and the motor turned an, If
necessary the flow rate is adjusted to the setling
indicated by the Now meter, The instrument is
then left unattended for 24 hours when the
exposed slide js laken oul and the sample pro-
tected by a cover glass.

EVALUATION

It is not within the scope of this catalogue to
describe the evaluation technique. Basically |t
is a question of counting the numbors of
selected spores and pollens In each 2 hour
pariod. These can be plolted against meteoro-
logical or other data, according to the work In
hand. To assist the counting work an electro-
magnetic push bution counter s avallable and
described on page 36,

MAINTENANCE

Very little is needed. The holder and the rods
on which [t slides must be kepl clean lo ensure
ease of movement. The moving parts must be
dried It excessive raln enters the orifice. The
hall baarings of the rotating cantre nead groase
annually, while the clock may need altenlion
avary two years.

GENERAL SPECIFICATION

Efficiency
Between 70%, and 80%, according to spore type
and wind speed

Flow Rate
10 litres/ minute

Slit Size
14 = 2 mm

Distance of Slit from Slide
06 mm

Speed of Slide

2 mm/hour

Weight
304 |b 13-8 kg

Dimensions

AftBin >« 2ft x 3fL9in. high 137 = 81 = 114em

CATALOGUE REFERENCES

T13800 Hirst Spore Trap with legs for 058 m
height

T134504 Setof legs for 2 m height

T13520 Material for preparation and mounting of
slidis

T12656 Box of 100 microscope slides, 3 » 1 in
{78 < 2:5cm)

T13524 Box of 100 cover glasses, 2 « £ in
{81 » 22 mm)

113012 Box of 100 papar spacers, 2 = §in (51 =
22 mm)

T12660 Book container to take 100 microscope
slides

Pumps sultable for use with the Hirst Spore
Trap, are described an page 34,

We wish to acknowledge the help we have re-
ceived from J. M. Hirst of the Plant Pathology
Department, Rothamsted Experimental Siation,
Harpenden, who was responsible for the develop-
maent of this instrument.
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Pumps

As will have been noted, many of the samplers
described In this catalogue need an external
source of suction, On this and the following
pages we give details of the pump required for
each instrument. Although these pumps are
available from us we give sufficient intarmation
lo enable customars ta decide whoether thelr
own pumps will be suitabla,

When considering pumps, the guestion of
lubrication is most impaortant. Any pump whose
vares or piston are lubricated will emit an oil
mist which can be drawn in by the sampler and
spoil the sampla, Qil-less or diaphragm pumps
avercome this problem and all the following are
of one or other of these types.

HEXHLET

Prassure difference 215 mmHg
Valume 210 litres/min

Approximate power consumption £ HF
Weight501b 225 kg
Dimenslons 18 < 6 < 6in
Catalogue Refarences
T13110 Pump for use off 220v, 50 cycle AC
T13112 Pump for use oft 230/250v, 50 cycle AC
T13114 Pump fer use off 110/120v, 60 cycle AC
This pump Is not enclosed in a box. The ap-
parant high power requirement is due to the
needs of the critical orifice and te the necaessity
of maintaining the flow at the end of the shift
when the Soxhlel has become partially elogged.

48 = 15 . 18em

HIRST SPORE TRAP

Electric Pumps

Prassure diffarence 15 cm water gauge
Velume 10 litres/min

Approximate power consumption 40 watts
Waelght 18 b T2k

Dimensions 18 = 7 = B8In 46 - 18 -
Catalogue Referencoes

T13629 Pump for use off 220v, 850 cycle AC
T13630 Pump for usa off 230/250v, 50 cycle AC
T13625 Pump for use off 110y, 60 cycle AC

205 cm

a4

This pump is enclosed In a metal box. It is
reasonably quiet and suitable for continuous
operation, The same pump Is also offered for the
Cascade Impactor and the small model Bacteria
Sampler.

Petrol-Meoter Driven Pump

To use the instrument in the fisld we offer a
pump driven by o 4-stroke petrol angine. This 15
suitable for continuous operation, bearing In
mind the usual maintonance requirements of
an internal combusetion engine. Tha petrol tank
capacity is encugh for a 24-hour run, The
enging is fitted with a governor but to ensure a
constant suction rate It is supplied with a
critical orifice.

Cuble capacity of engine 412 cc

Approximate petrel consumption { litre/hr
Waeight 242 Ib 109 kg
Dimensions 30 -~ 21 ~ 24 in
Catalogue Reference
T13518 Petrol-motor driven pump

76 = B3 & 61 am

BACTERIA SAMPLER, SMALL MODEL

Pressure differance 22 mmHg

Voluma 28 litras/min

Approximate power consumption 40 watls
Waight 18 lb T2 ky
Dimensions 18 = 7 « 8in
Catalogue References
T13629 Pump for use off 220v, 50 cycle AC
T13630 Pump for use off 230/260v, 50 cycle AC
T13625 Pump for use off 110v, 60 cycla AC
This pump Is enclosed In a metal bex, It is
remsonably quiet and suitable for continuous
operation. The same pump is also offered for
the Cascade Impactor and the Hirst Spore Trap.

46 » 18 = 208 cm

BACTERIA SAMPLER, LARGE MODEL

Pressure difference 30 mmHg

Volume 700 litres/min

Approximate power consumption § HP
Waight 11 Ib 495 kg

Dimensions 7 « 7 © Tin 18 » 18« 18 cm



Catalogue References

T13682 Pump tor use off 200/250v, 60 cycle AC
T13688 Pump for use off 110/120v, 60 cycle AC
This is a vacuum cleaner type pump and is not
Intanded for continuous use. Although en-
clesed In a box It is nolsy.

CASCADE IMPACTOR

Fump for Use with Flowmeler
Pressura differance 100 cm waler gauge
Volume 17§ ltras/min

Approximate power consumption 40 watts
Weight 18 b T2k
Dimensions 18 = 7 = Bin
Catalogue References
T13629 Pump for use off 220v, 50 cycle AC
T18680 Pump for use off 230/250v, 50 cycle AC
T13625 Pump for use off 110v, 60 cycle AC
This pump Is enclosed in a metal box. It Is
reasanably quiet and suitable for continuous
operation. The same pump is also offered for
the Hirst Spore Trap and the small model Bac-
ferin Sampler.

46 = 18 = 2005 cm

Pump for Use with Critical Orifice
Pressure difterence 120 mmHg

Yolume 20 lires/min

Approximate power consumption } HP
Waeight501b 225 kg
Dimensions 18 = & = Gin
Catalogue References
T13110 Pump for use off 220v, 50 cyela AC
T13112 Pump for use ofi 230/250v, 50 cycla AC
T13114 Pump for use off 110v, 60 cycle AC
This pump is not enclosed in a box. The
apparont high power requirement is due o
the neads of the critical orifice,

46 = 15 % 15 em

PLUTONIUM DUST SAMPLER

Approximale pressure difference 50 mmHg
Valume 1000 litres/min

Approximate power consumption § HP
Welght15lb  68kg
Dimensions12 « 6 « &in
Catalogue References
T13124 Pump for use off 200/250v, 50 cycle AC
T13128 Pump for use off 110/120v, 60 cycle AC
This is a vacuum cleanar typo pump and is not
intended for continuous use. It Is nolsy,

306 » 15 » 2065 cm



Push

Button Counter

The mast tedious part of dust sampling |s the
subsequent avaluation of the sample under &
mleroscope. This is particularly true when slze
analysing dust or counting differant types of
spores and pollens, This counteris designed 1o
assist and speed up this work.

APPLICATION

As each particle or gpore |s sized or [dentified
it has to be recordad. If this is done on paper
the break In concentration slows the work and
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tanels ta make |t less accurate, This may be over-
come by having a second persaon (o write down
what the observer calls out, but in terms of
man-hours this is an expansive mothod.

With this counter a series of six easily
operated push buttons is placed within reach of
one hand while observing the microscope. Each
button is connected to a four-figure reset-
ting electromagnetic countar, which advances
ong ot each depression of tho bLutton. By
adopting a convention as to which button in
the various rows is being used for a size or a



type, the whole bank may be operated without
having te look at il.

PRINCIPLE OF OPERATION

The push bullons are arranged in banks so that
they are more easily memerized, On depressing
a button the counter advances one and can only
be made to operate again by releasing the
button and depressing it once more, A tolal-
ising counter gives the lotal of the individual
counlers.

When thls catalogue was being printed the
Push Button Cauntor was being redesigned.
Although the Mustration is no longer correct
the above description is accurate and the unit

Cotalogue designod by lahn Burls

is still housed In a metal cabinel of similar
appearance and 1o the dimensions and welght
given below.

GENERAL SPECIFICATION

Weight approximately B/b 36 kg
Dimenslons 13+ 9 - Bin 33 <23 ~15¢em

Catalogue References

T12710 Push Button Counter for use off
220/250v, 80 cycla AC

T12714 Push Buttoen Counter
110v, 60 cycla AC

tor use off

ImVrims 4367 /8 40a

Prined in England by Menlon Pross Lid., Slaugh, Bucks
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