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INTRODUCTION AND SUMMARY OF THE
YEAR'S OPFERATIONS.

{1} Thr Apvisory COMMITTEE AND THE
TECAXICAT, AUR-COMMITTEE.

During the year the Committes consisted of the
following :—

Appainted by the Mﬂmfﬂgkﬂl Oommitiee.

Sir NarEr Somaw, F.R.B. (Chairman).

Professor H. B. Bager, F.R.B. (Royal College of
Soienca).

e T, L. Bamey (Chiel Alkal Inspector],

Dr., Joseph Cares (Medical Officer of Health, Surrey).

Captain €. J. P. Cave (Past President of the
Meteorological Society). -

Mr. J. ¢, Crark (Chemist—Gas Light and Coke Cao.).

Professor J. B. Comex, F.R.8. (Professor of Organie
Chemistry of University of Loads).

Dr. H. A. Des Veuvx (Hon. Treasurer, Coal
Smoke Abatemont Society).

Lieut.-Colonel E. Gorp, IS0, F.R.&5 (Assstant
Director, Meteorological Offies).

Dr. J. % 0Owexs, Consulting Engineer (Hon.
Socretary ).

Rir John Russenn, F.R.S. (Director of Rothamsted
Experimental Staticn, Harpendon),

Mr. W. B. 8sviyra (Momber of Departmental Com-
mittee on Smoke Abatement. . Bepresentative of
Corporation of Glasgow),

Mr. F. J. W. Wurerre (Superintendent, British
Rainfall Organization, Meteorological Office).

Appointed by the Department of Seientific and
Indusirial Research.

Dir. Margaret Fisnesxpes {Fuel Research Board).

Nominated by Co-operating Municipal duthorities,

Dr. John RonerTsoN - - Birmingham,

Mr. A, B, Taxgarp - - Kingston-upon-Hull.

Dr. W. Haxsa - - - Liverpool.

Dr. W. J. HowarTH - - ity of London.

Mr. Henry Mmas - - - London County
Clounail,

Mr. W. Osnonrx Tanorre Malvern,

Professor W. Hainpaxm GEE - Manchester.

Dr. B. W, Sarsox - - Newcastlo-on-Tyne.

Dr. J. B. Woxmson - «  Olcdham.

Dr. J. R. ASHWORTH - -  Rochdale.

Mr. F. HauxwELL * - Bt. Helens.

Mr. J. BAXENDELL - = Southport.

Mr. John Fyrr - - - Btirling.

The Committes iz assisted by a Technical Sab-
Committes, which consists of the following :—
Sir Narmer Snaw, F.R.8. (Chairman)
Mr. J. G, CLARK

De 4, B Owexs of the
Bir John Bosserr, F.R.E, Advisory
Mr. F. J. W. WhairrLE Committes,

Professor W. Hatpaxs GEE
Profeszar H. B. Baxmn, F.R.5.

together with-—
Mr. J. H. Cosre (Chief Chemist, London County
Couneil ),

Professar J. T. McGregor Momrris (FEast London
College and Tluminating Engineering Society ),

Mr. L. F. Rwnarpson (Westminster Training
Colloge),

Me. J. W. Warsn (National Physical Laboratory).

The Committee had also the services of Mr. G. M.
Warson, B.Be., AR.CS., ALC, as Professional
Assistant.

Four meotings of the Committes have been held
during the vear and two of the Technical Sub-
Committes,

{2) ACENOWLEDGMEXTS OF ASSIETANCE.

The Committee acknowledge the provisions made
by the Mateorological Office, Air Ministry, as in past
yoars, for Mr. Watson's services, and for the
incidental expensos of the central establishment of
the incuiry in London.

They have alzo to acknowledge the provizion made
by Professor H. B. Baker's kind assistance for a
laboratory in the Imperial College of Science and
Technology, South Kensington, and for the use of
the ground for the purpose of the visibility research,

As in previous years all expenses for provision,
maintenance and management of gauges, recorders,
and other instruments at the stations, the results of
which are recorded in this Beport. have heen borne
by the munecipal or loeal authorities themselves.

The increasing interest displayed by the publie
in the results obtained by the Committee 18 recognised.
This is evidenced not only by the number of references
in the public press, but also by the application of
the Committes’s methods fo inquiries into specific
cases of pollution and by the commencement of
ohservations on atmospherie pollution at new centres,

{3) Forure ORGANISATION OF INQUIRY,

Tn the last Report reference was made to the
regulations under which the Committee act and the
desire on the part of the Committee that an inquiry
ghould be held into the fulure organisation of the
investigntion.

Such an inquiry has not been held to date,
Negotiations are now on foot and it is hoped that
as a result of them the operations of the Committes
may be continumed.

(4) Resvrrs OpraineD v moe YEan [6H23-24.

The work for the year ended March 31st, 1924, is
referred to in this Repord under eight sections,  Three
of them deal with the results obtained by the vs=e of
the standard instruments which have already been
described ; the remaining sections deal with aspects
of the subject which are in an experimental stage,
as well as particular observations which are of special -
interest in connection with the study of atmospheric |
pollution, |

Sinee the publication of the Ninth Annual Beport
soveral new stations have commenced observations,
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mud there are now in operation in England and Scot-
land forty-five standard gauges under cighteen
authorities, a3 set forth in the next seclion. It is
to be regretted, however, that only one station has
been set up in the open country; that is at Lawes
- Agricultural Trust, Rothamsted, Harpenden, and
while the study of atmoespheric poliution is doubtless
of greatest interest in cities it would be advantageous
if one or two more country stations vould be started.

_ In the last Repor?, tables were given which in-
gluded the average of the past five years for ecom-
parison with the current wvear. In this Report,
such aver are omitted, except for places which
had not the full five years, and in these coses the five.
year average is agonin ineluded,

In Section 2, the results obtained with the auto-
matie recorder or filter are deseribed, but eurves for
hourly variation st two new stations only are in-
cluded as these it comparison with the curves
for other stations published in previous reports,
and in addition present certain peculiarities which
are of considerable intervest,

In congidering the results of the automatic
recorder, attention must be drawn to the arbitrary
divizion of the days mto ** Z days " and “ ordinary
days,”” which division iz based upon the guantity
of impurity presemnt. Days having a maximum
below Shade 4 or 1028 milligrammes per enbio
metre, are ranked a5 * ordinary,” and those having
maximum of Shade 4 or above this limit are ranked
as " & days.” It i5 eszential that some such division
should be adopted, and provided the bazis upon which
the divigion iz made iz clearly understoed the con-
clusions are not likely to be misintorproted.

Good progress Lias been made during the year with
the investigation of impurity of the air by means of
the jet dust ecounter. Of special interest is the
referenee to the presence of organice or mould particles
in considernble numbers during the autumn months.

Reports have arrived from some of the foreign
countries  provided  with  dust  counters by the
Meteorological Section of the International Union of
Gleodesy and Ceophysics, the most valuable and eom-
plete figures being sent from the United States
Weather Buresu at Washington, in connection with
which the first systematic observations of dust in
the uppor sir have been made under the superin-
tendence of Dr. H. H. Kimball. These observations
are referred to in Section 7.

It iz hoped that during the coming vear similay
nbservations may be made in England, but it has
not been possible to arrange for this during the current

Besearches bearing upon new methods of inguiry
have been carried om, notably that into the trns
parency of the aptmosphere as affected by suspended
impurity. Useful results have been obtained by
the instruments referred to in the last RHeport under
the heading  Besearches on the Effect of Atmo-
spheric Pollution upon Visibility,””

A new instruwment designed by Dr. J, 5. Owens for
the measurement of coarse dust such as s met with
i grain warchousis and similar places is8 described
in Bection 6.

The method of measuring water drops in the air,
referred to in the last Report is still in an experimental

stage and progress in this direction has been some-
what slow owing to certain difficulties met with which
are being overcome, but chiefly to the lack of sufli-
cient assistance and the amomnt of other work
already in hand.

SECTION 1.—RESULTS OBTAINED BY
THE STANDARD GAUGE FOR THE
COLLECTION OF DEPOSITED MATTER.
(1) NuMpER OF BTATIONE.

The method of meazurement of deposit by means
of the standard gauge has been fully described in
previous reports,  Eighteen authorities have taken
part in the investigation during the current year,
and 45 gauges have been in operation as follows :—

Meteorclogical Office, 2. One old type standard
London. gange and o1 stone-
WHS.
City of London - - 1. Old type gauge.
County of London - « @, Old type gaiges.
Birmingham - . - 3 Old type gauges.
Blackburn - - - 2. BStoneware galuges.
Bournville—Birmingham: 1. Old type gauge.
Glasgow - - - 0. Ol type standand
gauges,

Hudderstield - . . Ono old type standard
gouge and oo

SLONBW A,

Kingston-upon-Hull - 1. Old type gauge.
Kingston-upon-Thames 1. Stoneware gauge.
Leeds . : - 4. Btoneware gauges,
Liverpool - . = 1. Ol type gauge.
Marple—Cheshirg - l. Stoneware gouge.
Neweastle-on-Tyne - 1, Old type gauge,
Rochdale . . = 2, One old type standard
gouge and one
Eloneware,
Rothamsted - . - 1. Stoneware ganuge.
St. Helous - . = L. Old type gsuge.
salford - - = 3, Stonuwere gauges.
southport - - = I, Blonewars rauges,
Waketicld - - - 1. Ol type gauge.

(2) BraTIONE WHICH HAVE NOT COMFLETE
ReruRMs.

Out of the 45 stations above referred to, 34 have
complete resulis and these are used in the discussion
amd classification which follows. Eleven stations
are not included in the dizenssion, for the following
reasons.

Birmsngham—dston.—In  this station, several
months' observations are missing; the fouryear
average is nob complete for May and June, whils the
current year's results omit July and November,

Birmingham, South Western.—The three months
of May, June and July are missing for this station,
although the 4-year average figurez are complete,

Bovwrneelle, Birmangham.—This station, which is
operated by Messrs, Cadbury Bros., commonced
operations in August last. The complete year iz
therefore not available.

Auwdderafiell — Coaper  Bridge and  Deighton.—
These stations, which were started by the County
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Borough of Huddersfield 8 Disposal Works,
in July, 1923, have therefore three months of the
Vear missing.

Cheshive—Marple.—This station is operated under
the County Borough of SBaliord and commenced
operationg in September, 1923, There are therefore
five months mi:,la.'ihg.

Rochdale (Stoneware Gauge).—Obsorvations with
this gange were not commenced until July, 1923.

Salford—Mode Wheel—This station commenced
observations in June and has therefore two months
Imissing,

Salford—~Regent Squure.~The gauge, which was
altnated previonsly in Regent Road, was shifted to
Regent Sguare and commenced there in June, so
that the monthe of April and May are missing.

Wakefield.—This is ancther new station which
commenced in January, 1924, so that nine months of
the yosar are missing.

London—Meleorological Office (Stoneware Cauge).
—This s the experimental stoneware gauge which
was placed upon the roof of the Meteorological Office,
and owing to the abnormal conditions it has been
thought best to emit the returns from the discussion
ielow,

The gauge has now been shifted to Ravenscourt
Park, where it is placed beside one of the old type
gauges for comparison.

(4} CLABSIFICATION OF DErosim 1810
Grours A, B, C axp D,

In the tables of depesit for the different stations
the annual mean monthly deposit has been classified
into groups A, B, O and I? on the basis adopted in
previous reports. A table showing the limits of sach
group was given in the Ninth Repor! and the zame
limits have been adopted for this year.

The highest nmth dupﬂmt for the year for each
station is shown in black type in the tables and the
lowest in italics, In the figures showing Summer ancl
Winter totals in the tables of mean monthly ﬁgure&
for the year, the highest figure of all the stations is
shown in Black type and the lowest in italics,

(4) Hicnesr asp Lowgst DEPOSIT FOR THE
GENERAL AVERAGH AND FOR THE YHAR

In Table 1 the highest and lowest results sre
given for the year and for the general average,

Tante lo—9Ne Highest ad Lowest Keswlts for the
General Averages and for the Year 192324,

Gieneral Average. 102324,

i
- Roclulale - - Blackluirm.
.| London — Wands.| London—=Golden

Most rainfall
Loast rainfall

| worth Common. | Lane.
Most tar - Newcastlo-on-Tyne | Neweastls - on -
| Liverpoal, Tyne.
Least tar - - Bouthport — Hes.| Loeds—Heading -
keth Park. Loy

Kewessile - on

Most carbona- Neweastla.on-Tyne
| Tyrne.

coous, |

Crnisrisl Average. 1623-24.
Least  earbona- | Rothamsted - -| Leeds— Heading -
CeOLE, ley,

Meost insoluble ash Blrrnl.mghum — Cen-| Newcastle - on -
tra T
Least |, i Hothamsted - «| Losls— Musclinys -

Ia}r,
Most volatile mltal London —  South-| Glasgow—RBlyths-

wark Park. wood Sguare,
Cilasgow — Rich-
mond Park.
Loast . w | London — Wands-| Leeds—Hoacding -
waorth Common. loy.
Most soluble ash -| 8t. Helons - - Blaclkhbum.,
Least 5, o = Bothamated - = Rothamsted,
Most deposib - Rochdale - - Newcastle - on -
Tyne.
Least - Rothameted - «f Leods—Headmg -
oy
Most sulphates - London — Souths I.J.vbt‘jml.
wark Parl.
Least - Bouthport — Hea-| Lesds—Heading -
| keth Park. lsy.
Most chlorimes - 8. Helens - =| 8. Helens.
Least - Birminglinm — Con:| Kingston - on -
| tenl T,
Mot miminonin | LtEtln:luﬂ — Golden| Liverpool.
s,
Least . - southport — Hes-| Southport—Hes -
keth Park, keth Park.

(5) Comparisos o MoxTuLy VALULS FOR THE YEAR
with THE Five Yeans' Avenacz,
In Table 2 the mean monthily deposit. for 1l
current vear 15 compared with the same ﬂg'l:m for
the 5 years' average.

=

Tavre 2.—Compurizon of the Mean of the Mouthiy
Dregiowits for the Ceurvent Year with the samae
flapure for the b years’ average.
Where the deposit for the current year js higher than
the average, it is marked H,

Where the deposit for the current year is lower than
the average, it is marked L.,

Where the deposit for the current year is equal to the
average, it is marked =

M’ Sol Included
5 hll;. in Soluble
E u Matier,
= C &
k: <l |z
STATION 5 a g z E 5
. = ] e
A
g
% : § e g ik
ik HE
& | & E 3 = 3 =
LoxpoxM —
Golden Lane - ~NL|L{HH|B | LJH]L | L}IL
Meteorologicn] Offies | L | H(H H | LI LILIL|L| I
Archbishop’s Park - |H | L | L L| LIHIL)L | L=
Fingbury Park B W e o o R |
Ravenscourt Park - |L | L | LILIL|LJLILILIL
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Insoluble,
E ble. Matter,
s =] 15
STaTion, E g ﬁg ==
—H I B T Z| s e -
£ PN EI R
SRR IRkl El ELELE
I ]
LoxpoN—cont, | | i
Southwark Park - |—|L |L|L| L|LlolL Ll
Victarin Parle - HIL HIL|IL|LIL{L|L|=
Wandsworth Com. H|\L |H H L|L|H|L|L H
mom. |
Birmingham Central | L (L L |L|LiL]lL]lL L u
Blackburn Teehmical | H|L | LI/ L | H|H|H|H|H|H
Colloge. : | _
Ringston-upon-Hull |H H L /H H|L|LJL | H H
LEgDs t— | [ |
Headingley - L e DL LI LD L
Hunwlot - - -iH LIL|LIH HILIH|H|H
Park Sguare - -/H/L/LILH|LIL|L H L
YorkRoad - - |L|=|H[/H|L B|la|L|HIL
Liverpool - - H|L|H/ H H|H|H|L|H/L
Neweastlo-on-Tyne - | L | HIH H L LlH|H LiL
| i, B
Rochdale - « L H H |Hl—|—|—
Rothamsred - SN = L H| LILIL =|=]—
BuHelens . - H|L|H|L L|L|L|L|L|L
Bouthport— | | {
ethPerk - H|=|H|L|LIL]L]lL|L|L
Southport— || —— ==
Woodvale Moss - | H L L Lf—{=—|—
Grasoow — | b |
Aloxandea Park - ' H/L | L|H H|LJHJL|H L
Bellahouston Park- |H|L |L|H H HI|H|L L | L
Blythswood Square |L |=|L|L|H|L|L|L|=L
Botanic Gardens '!L LILIH H HIH] L ]l|IL
Queen's Park <L L|H L|H. LIL|L|L|L
Bichmoml Park - |H|L|L|L | H | H|{H|L | HIL
Rochill Park - « fL|L|L|L|H | LILIL|L|L
Tolleroas Purk - HILILIHH|HIH]LIL|L
Victoria Park = H|L|H I-];I:l LIB|L|L|L

Referring to this table, we can now compare the
monthly values for the whole year with the 5 years’
average.

Rainfall —Out of 31 stations the rainfall in the
current vear was lower than the average in 13 and
higher in 17, while in 1 station, that is, London—
Southwark Park, it was equal to the average.

Tar.—Out of 28 stations the deposit of tar was
lower than the average in 21, higher in 3 and equal
to the average in 4.

Insoluble Corbondaceous Maiter.—Out of 20 stations
the deposit Tor the current year was lower than the
average in 18 and higher in 11,

I'nsoluble Ash.—Out of 20 stations the deposit was
lower than the average in 16 and higher in 13,

. Soluble Lossz on Iynition.—Out of 20 stations this
was lower than the average in 14 and higher in 15,

Soluble Ash.—Out of 20 stations the deposit was
lower than the average in 20 and higher in 9.

T'otal Deposit.—Out of 31 stations the deposit was
lower than the average in 18 and higher in 13.

Sulphates,—Out of 28 stations the deposit was
lower than the average in 25 and higher in 3.

Chlorine.—Out of 28 stations the deposit was
lower than the average in 19, higher in 8 and equal to
the average in 1.

Ammonia—0ut of 28 stations the deposit was
lower than the average in 19, higher in 6 and equal
to the nverage in 3.

Tho econditions shown in Table 2 are not so
favourable as during the previous vear; this is
geen from the meidence of total deposit, where in
last year 23 stations out of 27 showed a deposit
below the average, while during the current year
only 18 out of 31 showed an improvement. In
Table 2, 6 new stations, which include Blackburn nnd
the 4 Lesads stations, ore shown, and in these the
comparison is made with the previous year since the
average figure is not available,

{6) Companisox oF SUMMER AND Winrer
I}ErosiTs.

Tarre 3.—Highest and Lowest Resulis for the Summar
and Winder of the Current Year based on Summer
and Winter Totals.

Genoral Averige. 1923-24
o= !
3 Most rainfall - Rechdale - - Blackburn,
5 Leaat - - Londdon — Wamids-| London — Golden
worth Common. Lane,
W Moat w + Rochdale . « Blnckburn,
W Least rainfall -| London — Wands-| Lesds—Heading «
worth Common, Ly
B Most tar +| Liverpool . -| Nowoastle - on -
D'BI-
5 Leaat - Bouthport — Hes- LeTgcrlu—Hmding-
keth Park. | ley.
W Moat ,, -| Newoastle-on-Tyne ' Newonstle - on -
| ne,
W Least ,, +| Southport — Hes-| Leads— Heading
keth Park. ;
8 Most | Birmingham — Cen-| Liverpool,
carbonaceous.  tral
§ Least ., Southpert — Hes| Leeds—Heading -
keth Park. -
W Most Neweastle-on-Tyne | Neweastlo - on -
Tyne.
W Least Rothamated - - L?mh—Hwthlg-
Cy
5 Most insoluble | Birmingham — Cen-| Newoastle - on -
oshl  tral. Tyne.
8 Loast |, » | Bouthport — Hes.| Kingston = on -
keth Parlk. Thamos,
W Most ,, » | Birmingham — Cens| Nowonstls - on -
tral. Tyns,
W Least ,, s+ | Bothamated - -| Leads—Henling -
5 Most volatile | Glasgow — Blyths-| Blackbuarn,

salts!  wood Square.
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Cleneral Average. 1923-24.
1
8 Least volatile | Rothamsted - -| Leeds—Heading -
salta | lay.
W Most .. » | London —  South-| Glasgow — Rich.-
| wark Park. monid Park.
W Least |, w | London — Wands.| Leeds—Heading -
worth Common. Ly,
5 Most solubla |$t. Helong - = Blackburn.
ash
5 Least ,, + | Rothamsted - -| Rothameted,
W Moat ,, o | 8t Helena - | Blackburm.
W Least ,, ., | Rothamsted - .| Rothamsted.

Most deposit -| Rochdale
5 Loast ,

«| Rochdale,
- Rothamated - «| Leeds—Hoading -

loy.
W Most -, -| Birminghsm — Cen-| Neweasile - on -
tral, Tyne,
W Least |, -| Rothamsted - - Lepds—Hoading
ley.
5 Most :Eulphutea! London — South-| 3t. Helens.
| wurk Park.
8. Loasf o Southport — Hes-| Southport — Hes-
keth Park. keth Park,
W Algst & London — South- Salford.
warle Park. |
W Least - o, London — Wands-| Levds—Heading -
worth Cominor., lesyys
8 Most chlorine -| 8t. Helens - -| 8t. Helana,
5 Least  ,, - Birminghaom — Cen-| Kingston - on
| ceal Thurnis,
W Most - -| 8t. Helens - - Balford.
W Least ., | Birmingham — Cen-, Kingston - on -
| tral Thamnes.
8 Most sinmonis| London — Colden| Liverpool.
Lty
5 Loeasl Southport =— Hes. Southiport — Hup-
keth Park. heth Park.
W Most = Liverpool - -| Blackburn.
W Least " Southport — Hes-| Bouthport— Hes-
keth Park. ket Park.

=

In Table 3 the incidence of deposit in surnmer and
winter is compared, based upon the total for the six
months of summer and winter.  The letters ' 8"
and W™ in the first column refer respectively to
supner ad winter and the table indicates the station
which gives the highest deposit of cach of the elements
of pollution in summer and winter respectively.

Table 3 calls for little comment, but attention may
be directed to the incidence of total deposit for the
current vear—the highest for the summer was in
Rochdale, and the lowesi in Leeds—Headingley,
while in winter the greatest deposit was in Neweagstle-
oni-Tyne, the least again at Leeds—Headingloy, The
greatest total deposit for the five years’ average,
was also in Rochdale in the summer, but was in
Birmingham—Central in the winter, the least boing in
both cases in Hothamsted., Here again, it must bhe
remembered that Leeds—Headingley, which shows
a very low deposit, has not sufficient oleervations
vet to provide n five years' average,

The deposit of tar was greatest in Newecastls-on
Tyne in both summer and winter and the least at
Loeda—Headingley for both seasons, for the current
¥OAar,

_— — — =

(7} ImcipexceE oF DEPosiT AT DIFFERENT
STATIONS,

Tanre 4—Comparison of Mean Monthily Deposit
Sor Swrnsner (April-September) and Winter
(Oetaber—March) of the Current Year,

Surmnmer deposit greater indicated by S,
Winter deposit grenter indieated by W,
| Insoluble,

| Included
TR | [
ll -n i i y mtmr'
| | 15 F
g = =
EraTios, 'é: = g g = ;:E
5l |& <l B R
= |2 1] |#]8ls 2
2 4| | § o Bk
E| g 3:__- A2lElE
'3 = ==
|=’ﬂ|-5._-=§3§£u-§
Lo |
AN DON b |
Meteorclogical Uffice | W (WIS IS [ 5 |WIWIW | W[ 3
Archbishop's Park - |[W W (W8 | W | WIS IW W W
Finsbury Park - IWIWIWES | W IWI S W IW| 5
Ravenscourt Fark - [WIW WIS | WIW]IS[W[{W|W
Southwark Park - [WIW(WIW| s [8]s|w|lw|w
Vietors Park - S IWIW W E [ WIWlIw Wi w [ w
Wandsworth  Com- [W W W8 [ W | W]W]W)Ww | w
BT |
Giolden Lane - - IWIW B[S | W WIwlw W&
GLASGOW 1—
Alexandra Park - |8 |8 | 8|S |W(wW]ls]ls5|8|8
Bollshouston Park - | 8 /W [(WIW W ([(SIW]IS|W|S
Bivthawood Square | 8 WS IW|(W |5 wlw|w|s
Botanie Gardens - | HIS | SIS W[(SIBIs|WwW!s
Wueen's Park (g8 8IS WIBIS]Is|W B
Richmond Park - (5[5 (WIS | W WIWIW| 5 |58
Ruchill Fark - S IB (S8 B IW (WIWIW|Ww| &
Tolloross Park -lBE|W|s!Is|w|slals|wls
Victoria Pack - IB W s I8 W Blwls|w!ls
Birmingham Central |8 (5|8 |8 | W (WIS |8 |w W
Blackburn Tochnieal |8 | SIB8 |8 | 8 (B8]858 |W|W
College. —
Blackburn Fovar [W w = Bl—|—|—
Huospital, l
Ringston-upon-Hull | 8 [ & |'WIW| 8 |'WIW]IW W W
Kingston-on-Thames |W W[ W W | w [ wlw]w | w|w
LERDS 1— | J
Hendingloy - «(@WIWIB IS B (RIS]S W! 2
Hunslet - ; @S IWIWIWIW [ WIwlww|w
Purk Sy (B IWIE IS IW I WIsIW|WwW!Ww
York Hoad - . |8 |W[B!8| 8 |w]slw|w|s
Liverpool = BIWIS 8|5 | WESIW|W|3
Newcastle-on-Tyne - | 8 [W W [W|W [ [Wlwlw| w5
b iy gt T i i
Bochdale (Q01d Type | W B H Sl—|—|—
Glange). |
Rothamsted - = | Wl—|8 8|8 W|s]—|—|—
Bt. Helona - - |WIB|B IS |8 |8]5]8|3 |8
Halford County WIWIE[W|W WlIwlw w5
Borough. l
Southport—
H th Park - [W|B WIS W WIWIW|W W
Southport— — e |
Whoodvalo Mo . | 8 8 W Sl—|—|—

Wa may now compars the incidense of depasit
at the different stations in summer and in winter.
Referritg to Table 4 : Rainfull.—Out of 34 stations,
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the winter rainfall was higher in 15 while the summer
was higher in 19,

Tar—Out of 30 atations, the winter deposit of
tar was greater in 19, while the summer deposit was

greater in 11,

Uarbonaceows Matter—Out of 31 stations, the
deposit was greator in winter in 12 and in summer
in 19.

Insgoluble Adsh.—Out of 31 stations the winter
deposit was greater in 7 and the summer in 24.

Soluble Logs on Tgnition.—Out of 31 stations, the
winter deposit was greater in 21 and the summer
doposit in 10,

Soluble Ash.—0Out of 31 stations, the winter
deposit was groater in 20 and the summer in 11.

Total Deposit.—0Out of 34 stations the winter
depozit was higher in 15 and the summer in 19.

A large amount of inscluble matter, as indicated
mnder ** Insoluble Ash ™ above, i8 mainly rezponsible
for the preponderance of the summer deposit over
the winter.

Eufpﬂlﬂﬂf&-—--ﬂut of 30 stations, the winter deposit
was higher in 19 and the summer in 11.

This cor with the distribution of the tar
and as both tar and sulphates are derived from the
combustion of fuel, which is greater in the winter,
the incidence of these impurities i= such as would be
expected.

Chlorine.—Out of 20 atations, the winter deposit
was higher in 256, while in 4 only was the deposit
higher in swmnmer. .

This iz somewhat similar to the distribution in-
dicated in last year's Report and fits in with the
theory that sea-spray is an important source of

L1

-

Ammonia.~Out of 30 stations, in 11 the winter
deposit was the higher and in 10 the summer deposit,

As pointed out in previous Reports, the figures for
ammonia cannof bo taken as very accurate, owing to
the long time during which the water collectod remains
in the hottles before the analysis.

(8) STONEWARN (FAUGE,

In the table showing the number of stationz at
worl, the type of gauge used is indicated opposite
the station, and it will be noted that ten stoneware
gduges are now in operation, including the experi-
mental gauge used by the Committee for comparison
with the stendard.

(B Posrmioxs oF (avcks,

~In previous anoual reports maps have been
anelucded nlmwing the positions of the cleposit gauges
in & number of localities, Sinee this was done,
additional stations for observations with the deposit
gauge, geperally the new patiern with stoneware
collecting vessel, have been establislied.

REPORT ON OBSERVATIONS IN THE YEAR ENDING MARCH 31, 1084, B

In addition several automatic filbers are now in
regular use, as referred to in Seetion 2 of this Report,

SECTION 2. —RESULTHS OBTAINED WITH
AUTOMATIC FILTER.
(1) InsTRUMENTS IN UsE.

In addition to the ten instruments mentioned in
the Ninth Heporf, two new instruments have been
put in operation, one in Stoke-on-Trent and one in
Blackburn.

The records have been dealt with on similar
lines to the Eighth and Ninth Reporte, A somewhat
arbitrary division into daye of much smoke hose,
called & " days, and " Chdinary "' days hes been
made. Days in which the smoke haze was not at
any time abnormally thick are designated ** ordinary "
days, and those in which, probably owing to the
prevailing atmospheric conditions. the smoke haze
was ab some time very thick, as * Z " days.

As stated pmvimwly. the limit lli\"idiﬂH thie two
was fixed af days haviog a maximum bopurity ot
any time egqual to or over 128 milligramomes pene
cubic metre—equivalent to Shade 4 of the standard
scale of shades,

Agnin, the days of the week have been divided
into weekdays, excluding Saturdays, referred to
throughout a8 * weekdays,"' Saturdoys and Sundays,
for the reasons stated in previous reports,

It has not been thought necessary to show again
curves of distribution of impurity for stations such
as London and Glasgow, the distribution of whieh
has already been examined in previous reports,
The results of the two new stations, Stoke anc
Blackburn, above referred to, have been plotied
so @s to bring out the hourly distribution for the
summer and winter porviods, It will, therefore, be
of interest to examine the distribution in these towns
and compare it with that for other places.

(2) BEsUuLnrs roR BLACKBURN AND STOKE-0N-TRENT.

Blackburn—0n referring to the curves for
Blaekbuorn, Figs, 1 and 2, it will be noted that these
are plotted from the results of a considerable nunmiber
of days in all cases, so that the distribution indicated
can be regarded as foaivly representative,

Reeords are available for 200 days out of tho
year, about 100 days being lost owing to various
canses.  Of this number, 133 days are in the sununer,
that is, between April and September, while 136 are
in the winter. Before examining the graphs in
Figs. 1 and 2 it is of interest to note that of the
136 winter days, 72 renked as " Z " days, and 64
as ‘" ordinavy.” 1o other words, on the available
data, 53 per cent, of the winter days were “ 4"
days, giving Shade 4, or 1-28 milligrammes per cubic
mebre or more, while 47 per cent. were ** ordinary.”

Referring to the curves :—The hourly distribution
is Lroadly similar to that found in other cities, such
ad Glasgow and London. There is the same rapid
increase in bopurity riging to a maximum in the
forenoon. There is then a gradual tendency to fall,

(Continuwed on page 27.)
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12 ADVISORY COMMITTEE ON ATMOSPHERIC POLLUTION,
| Grammes per Square Dekametre (Motrio Tons per Hundred Square Kilometres).
1923-24. Rain | Insaluble Matier, | Soluble Matter, Tneluded in Soluble Mot ter.
i S e e —
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* Ash lost—roturned with combustible matter,

1 August omitted.
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Urammies per Squure Dekametre (Metric Tons per Hundred Square Kilometres),
192324, s Insoluble Matter. Solublo Matter. | Ineluded in Soluble Matter.
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SummorTotal- - - (236 | 26 | 065 | Le0d | 500 | 1,851 | 4408 | o514 | 220 | 48
Winter Total - . . |80 | 40 993 | 1.775 602 | 1,374 i'l.':'au 644 | 323 |_ 51
Annual Total - - - | 546 66 | 1658 | 3570 | 1,182 | 2725 | o190 | L.158 540 | 100
LOEN LANE. | 1 i i ]
ril - - e 5 245 383 121 53 1.037 120 a5 23
¥ - - - A2 a L TEHE 256 435 2 (N 248 | 77 B
June - R ) i 224 | 350 100 176 Sl 8 | = i
July - - - - {iti 3 2640 24 265 423 1,388 178 HE 37
Sl | = a5 5 480 | B84 165 361 | 1,685 192 i 27
Beptember - - - | 20 2 191 304 160 343 G20 130 i 13
Octobor - - - - | 106 T 623 832 421 069 2 852 bOs 104 42
November - - < 2 105 e 233 281 si4 (B 0 7
Dooember | o ey fr 253 | 350 [T Jo8 | L0758 | 167 76 18
January - =l TR 7 358 O | 345 4701 | 1,630 | 259 [ 31
February I T 8 209 527 129 310 | 1,278 138 80 | 14
March - - 2 as T 203 | 386 140 243 | 1030 | 103 = 1.1
Mean Monthly - - | 41 5 | 328 | 472 | 204 | 852 | 1980 | 1o1 85 20
B a: | B 1 B | B
Summer Total - - - | 148 27 | 2010 | 2080 | 1076 | Lodo | 7002 T |_ 323 | 139
Wintor Total - - - [208 | 35 | 1,901 | 2733 | La68 | 2,044 | 5681 | 1308 | 461 | 123
AnpuslTotal - - . ld87 | 62 | 3011 | 5672 | 2444 | 4584 |16678 | 2286 a4 | =62
= GLASQOW. . i 1 |
Arexanpra PARK. |
=T T I 10 03 205 127 141 576 115 4 | 16
ﬂ S TSR e 5 132 24 118 217 741 90 | 88 13
Pawn: - - 9+ | M 24 162 444 87 110 AR2 46 15 %
e = o | IT 850 | 2,003 1 385 | 3,186 178 | 138 26
Auvgust - - - - | 187 H2 284 256 595 | 1,157 168 | 97 10
Beplomber . - 1140 12 115 269 156 #3a | w00 124 121 23
Dotobor - - - ol 3 it 175 200 653 | L1ed 150 | 168 14
November - - .| 66 23 185 269 301 471 | 1,229 130 83 7
Dhoeomibar . . « | B0 8 | i 128 4832 aan 1,080 g | (1] (1]
Jdanuary « = - | T (I ¥ 217 375 165 | 8e7 157 | 44 i
February - - =] 13 Lk 156 230 4 127 621 | 5| 25 I
March - - e i ag 21 1oa a2 595 | 55 | 67 4
Moan Monthly - - | 07 10 | 154 | 308 | =215 | %03 | 1018 | 16 | 86 | 12
B B B B B B
| Briemes Total - - - | 483 69 | 1,236 | 3,468 828 | 1781 [ 7382 | 730 | 56 96
Winter Total - - - | 327 53 | e14 | 1,387 | 1,745 | L#s7 | 5686 | e6e | 450 0
.:&nnml Total - - - | K10 122 1,864 4. 700 o073 q.088 12,088 | I, 300 ‘ 10018 | 145




14 ADVISORY COMMITTEE ON ATMOSPHERIC POLLUTION.
Grammes per Squars Dekametre (Motrie Tons per Hundred Square Kilometres).
102324,
Rain Insoluble Matter. Soluble Mattor. 1neladed in Soluble Matter,
L L fall. | Carbon- T G I P P
e | ¢ WOEOS Laoss on HBolids .
DrrnanousToNy PARK, Far, Asli, S Ash, phates ine (LT
| il e (80,). | (Ch. | (NHy)
- | than Tar. l L * L
April = T 9 1] FEE 2H) 230 77l 177 ET 17
My 30 | 4 87 257 108 260 00 02 47 9
June a2 15 a5 253 07 144 637 05 a0 H
July y, JiLE 74 9 114 977 206 gz7 | 1,233 180 55 15
Auvgogt - - - 142 5 99 241 362 a57 | 1,364 140 84 8
Heptember = - . | 1RT 4 () 144 246 350 R77 166 s 1k
Dbk = = oo f el 7 50 154 375 527 | 1,152 178 123 25
Moviahber: e e b liTs i 104 342 205 70 | 1,467 115 106 10
December TG 7] 1 178 Gld il 1,468 152 40 1
January - 85 28 (8] 205 338 i i 173 a0 7
February 13 3 11 186 52 137 | 489 50 18 3
March - 18 14 1356 304 136 185 I #i4 83 25 s
Mean Monthly A = | N 9 | 21 253 a1 | o079 143 57 1
i | * B A B [ B B
Numiner Totel 0+ 2ol (7 : T 554 1479 | 1220 | 2,286 | 5588 | 830 318 72
Winter Total - - - | 877 | 64 | 633 | La8p | 1,810 | 21810 | 6186 | 781 | 371 60
Al oAt L 488 | 1% | rise | 2968 | 3080 | 4447 |11744 | 1580 ) 132
Hivytuawoon SQUARE. | | E
\pril o 31 | 18 1656 483 212 so4 | 1,082 | 20d 63 2i)
May ng | B 163 R 150 260 iGN i 103 ] 18
|11“ |-|“ v ——— | — f— B - —— e _— e ——
Tl 2 |l s | | ase 556 | 361 | 626 | 2,004 | 2: 70 P
Augist - | 136 3 B | 145 260 374 873 128 2 (11
f‘fﬂ.:r!:l;l:-'ll:ll‘!f-r 134 T4 256 | 2306 153 472 1,131 213 111 ]
Oetober - boa | £ 131 274 450 269 1,18F 162 168 21
November 5 | 2 170 266 301 440 1,216 213 117 0
[Deomiber T8 | 12 107 vy | 700 345 1271 231 G9 14
January - RS 25 194 o0 | 626 270 | 1.6 268 fid 7
Fobruary =1 e f 1) 474 1as 152 | 1087 70 25 i
Murch | a2 38 201 429 161 191 | 998 118 57 &
Moan Boniily. -~ il A8 ] CTmil s a7 | ms | a1 | 1205 | 176 78 16
| L& I3 B (8 B
5 —— S = - e . |
Summer Total - 441 | fill] 1,103 I, B85 1,050 205 ih R I RIT B 1TE 1o
Winter Total 36 | 116 | 1,007 | 19w | 2310 | 1782 | 225 | 1062 | 505 73
Xaviad Bartel ae | BT 172 | 2.200 | 3.508 | 3466 | 2,817 113,253 | 1,939 868 182
Boraxie GARDENS. 1 1 | |
Aprif = 0 s i #1 538 1,802 276 490 | 2,666 318 an 17
May . A fh 17 485 (4 252 | m2 120 At i
Jumne a4 b 125 404 el § E L B N B4 ah o
July - 02 ¢ 101 420 | 233 042 1418 928 48 14
August - - 131 | } 85 285 234 501 | 1,138 147 74 2
September - 132 | i T 185 2k 374 87 166 73 17
Ciotaber - 1z | [ ge | =4l §5z s66 | 1,380 171 123 0
November i1 | i 108 | 333 335 78 | 1,159 1396 118 I
fh'l.!'llllﬂ‘*l' e | | 3 w | 152 g23 TEE | Lh48 1810 hi T
J ' — — - : = E o = -~ =
el ! | o | Tl g | asa | g4 78 99 2
March L 2 111 2748 i L] 022G 15 24 i
Mean Monthly S 134 470 | 234 0 | 1,174 150 50 s
: B B B 3 B B
Summmor Total . oz | 1 1,087 a.llﬁi_ I, 2402 TR0 1.073 308 i1
Winter Total 201 30 | 388 L0500 | 1,485 | 2042 | 50056 | 680 | 348 a7
Amoanl Toal - - 796 | 120 | 1475 | #asa | 2097 | woeoc lizm0 | 1763 | @5 88

* Carboy tampoered with.

1 Carboy broken,

I —— —
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Urammes per Square Dekametre (Metrie Tons per Hundred Square Kilometires),

15

182324, T i 2
Insoluble Matter, Baluble Matter. Tnoluded in Soluble Matier,
GLASGOW Roin- —
i fall, Carbon- Total .
o Tosnon | 2olids Bul- Chlar. Am-
QueEeN's PArRg. Tar. e Ash, |4 e Agh, | TUEECL ohates | ine monin
‘ Wian Tar. S ; (80,. | (€1). | (NH,).
i S T TR 15 1] 283 82 | 103 | ©64 | 136 B 16
. . - - 52 4 &0 250 an 2ig il | | 47 &
Jun . . - - 29 ] 338 211 Gd Lish T08 | 47 i 4
July STET I E 13 113 234 101 387 B4 | 130 i1 17
August - - - .| 125 15 114 309 200 368 | 1,015 124 | 4B 4
September e e 1 19 173 215 212 az0 | 939 117 | @5 24
October - - == 10D [} 2 | 18 253 404 | 8228 121 | g2 | 1
HNovember - - .| 78 8 56 148 234 17 | BIT 85 | 105 | 7
Dpeombor . . - 7B 3 i | 116 468 | as0 51 133 o 11
January - = % | ST A 153 328 | g2 G35 126 74 0
Fobruary SRt | B 1| 83 130 63 | &4 371 3 18 I
Mgoh o~ | - | o3 13 | 310 | 408 o6 | 114 036 76 %6 | 8
Mean Monthly - - | 73 o | 120 | 2e | 02| 28 | 72 | 101 | & 9
B i B B B B
Swmmor Total- - . | 401 70 | 918 | 1502 | 758 | 1,680 | 4,834 | @25 | 250 | 69
Winter Total - - 483 43 | e3¢ | tore | L3 | 1380 | 4508 | o4 | @60 | e
Annual Total - = |:874 113 , 1se2 | 2574 | 2201 | 2972 | 9402 | 1.200 B8 113
" RICAMOND DPARE. ] ] |
flﬁr“ . C =P 18 | 161 412 134 | {52 887 | 132 28 | 20
fny L= 1 5 1 10 152 400 116 2ay 504 128 59 10
Jung - . . . (] 13 127 297 74 i 55l 43 4 ]
July = . - | B84 7 & 14 194 fial 1,130 140 T 17
August - - - | 133 23 215 | 544 547 | 1,158 | =487 217 3
September - - | 18% 14 230 456 217 305 | 1,222 212 0 20
October - AR T BT 11 180 318 384 360 | 1.262 | 165 140 22
November - - - | @8 1 115 316 258 430 | 1,138 170 12 4
Dicembor - - - 78 1 161 RN 1,263 | 1,248 | 2991 192 (i ]
dannary - - - T 14 | 248 582 d4n 214 | 1402 243 i o
Fobruary - 15 r | e 138 115 117 473 74 | 21 6
March - - 16 11 236 639 132 213 | 1,231 02 | 23 | 5
Mean Monthly -l 72| a3 | 103 | es | ®6 | 420 [ n3es | w9 [ s [ 13
B Bl el wm|s
Bummer Total - . -I'Jﬂﬂ 85 : e | 2428 Iﬂﬁ-ﬁ _2.4415 | F.200 .Hﬂ2. .r.:;..';-- I -;ﬁ--
Winter Total : 354 THETTE é.&ét_l_j 2,498 | 2,507 | 8407 | 906 305 | 73
Annual Total - 863 157 | 2,003 | 4719 | 3781 | 5043 |1a708 | Lass | 968 | 160
.EI.."LIIILL.T.. F.';:II.I!. | 1 |
Apeil . - - -| 38 i 86 | 103 213 220 | 523 148 26 | I
ay S e [ ] o8 | 104 123 a2] 45 | 90 i 6
Mise - - - |21 | 15 128 914 il 1o 597 i 31 5
July o = i 368 316 126 384 | 1,190 134 8i) 7
Avgust - - - - | 138 | 14} 138 146 226 E63 HLEH 112 [+ 4
September - - - 126 | 12 71 | 126 o1 | b06 | sos | 141 82 23
Ootober = - 1N ! 8 167 514 583 | 1301 | #18 152 13
November - - - | 77 5 86 | 14D 381 | 454 | 1,083 125 114 ]
December -| 78 10 75 118 400 146 837 136 | o2 10
_gnm-r;,- - 0 Ly 115 117 214 277 Tin 136 | &0 i
‘abrunry - -1 21 13 7 | 202 ] R111] 567 e | 24 3
* ’ * 20 ] HE | 205 T4 1t 617 gz 23 A
Mean Monthly - - | 7 10 s | 187 214 287 | BI7 120 | o 10
B B A B B 1]
Summor Total - - - | 478 62 889 | 1,104 80 | 1,688 | 4,093 | 680 348 73
Winter Total - - - | 434 58 | 535 | 1046 | 1130 | 1755 | 503 | 748 | az0 16
- E s B L
Annual Total = S0\ 120 | 1,424 | 2240 | 2571 | 3443 | 0308 | 1,437 768 119
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16
Grammes per Square Dekametre (Motric Tons per Hundred Square Kilometres).
192324, —
Hai Insalulile Matter, Solubles Matter, Included in Boluble Matter.
GLASGOW, e
fall. Carbon- Total
aceous Loss on Solids, | Bul- | Chlor- | Am-
TorLomoss PAkk, Tar. ot Ash. |4 gmition Azh. phates ine | monis
than Tar.| : | (80,). | (1. | (NH,).
o | P e i (] ) 8 225 203 1497 706 136 3 18
May - 67 11 107 Baa 241 Has 1,248 L3 it | ]
June - . - o5 12 359 36 &1 176 44 B8 S0 7
July - - i Aol b 8 216 | 1,266 234 810 | 2,534 154 59 15
August - - | 148 4 a7 381 390 637 | 1,510 188 58 G
Septemhber = 123 ) 147 414 L] 428 1,207 203 | 23
Oetaber - - | 1M i 81 2410 486 LITIE ) 1,417 o8 128 16
Novembar * 7l 23 T 263 B = 1,029 132 o 11
Docsmber ’ gh b l T 171 38 1,074 G20 | 2,208 128 G2 "
January - - . . T H 1] 24 138 201 714 143 40 7
February - . . Ia i 67 rar | il 124 faX TH o2 3
March - - = 16 1 173 444 (1] 1l H2d a8 18 4
Mean Monthily ¥ . 72 | 10 138 ARG 203 4] 1,238 156 o4 10
i B B | ] L B B
Summar Total - 507 53 | o0 | 2008 | 1338 | 2306 | m14e | Loes | 280 78
Winter Total - 350 63 887 ! 1,667 | 2,178 | 2,016 | 8,9 804 363 47
Anual ‘Total: = so6 | 116 | 1666 | 4625 | asie | 4m2 |1a735 | 1.867 643 125
YiIOTomnlA PARE, | | i
April . -] B8 i 338 | 103 269 485 | 1,276 192 18 18
May &3 | LI 224 Lo 241 GG 7 52 12
June i ! [ 944 2 T ara &3 I8 T
July e 18 294 28T 114 433 | 1184 158 a9 17
Avigust 138 13 111 484 182 %4 1,279 127 o9 1]
Soptember 137 I3 163 251 176 586 1,184 152 T a0
(October - oz 11 225 250 453 508 1,456 178 158 22
Movambar Tl 13 119 283 40 409 1373 177 131 [
Pocomboer sl 3 &5 bl Tid 461 Rt 102 iy 10
January - « | 87 2 L5 178 237 158 {0 155 43 [}
Fabruary . 2| Is 13 133 302 =8 16l | 687 it 24 4
March - - £ =1 20 26 241 585 P24 127 1,103 (1] 25 7
Mekn Moitthiy ] 74 10 155 303 a8 356 | 1,044 128 50 12
= B B B B B
Summer Total - lsoe | s2 | noor | npeo | ses | 2858 | 6,107 780 241 B4
Wintér Tabal = - g0 | 68 858 | 1,743 | 1725 | lpe4 | 6,338 747 141 53
- S —— S— | - -
Annial Total - - - | 883 120 | L.865 | 3,833 | 2618 | 4,208 [12.535 | 1,538 T4 147
DI HAM, | |
Bou s viLLeg. | | l
April . - | — - = —- = - = — — —
May - - = = - — t _— | = = - =
June : + . - —= | — — — I - - — . -
July - . . - — —_— — = o ik TE . = =2
Angust - . - - T2 1 124 a2 1L 145 THT o) 22 4
Septembar - eI 16 8T | 2040 134 262 BT B2 4% 2
datober - 4 R . BT 145 1 206 BaG i | 2
Navombar & N 55 101 108 1485 428 46 A 2
Uroaembier sl e 144 161 i {15 ke 43 38 2
January - | 70 B 176 124 1k 52 570 48 d 2
February 15 | 5 121 103 103 128 460 33 32 1
March - - . -| 29 fi Th 14100 l 130 118 480 36 5 1
. , B | | e
Moan Monthly iz . 114 185 128 168 ikt as a% &
I 1 A B I3 £} .
Summier Tatal - - - | 148 H) éél_ F l;'i'l l_. . '.;5; 407 _.i,ﬁ'ﬁ 121 i 6
Wknhor Ttilse et AN 41 601 811 | 78 036 | 3,207 260 236 1
Anmiial Total - 405 il 012 1,482 083 1,343 - 4,781 4=l R 1
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REFORT ON OBSERVATIONS IN THE YEAR ENDING MARCH 31, 1924 19
Grammes per Square Deleamotre (Metric Tons per Hundred Square Kilometres).
{ Fﬂtﬁﬁggﬁﬁh Rainfall. Inaoluble Matter. Soluble Matter. |  Total Solids,
192223, 1922-23. | 1923-24. | 1922-23. | 1923-24. | 1022-23, | 1023-24. | 1922-93, | 192324,
|
April - ZRES S — 71 — 320 - 367 | — 687
BNy e - - s — 109 — 191 — 651 e K42
Jung - - - . - a5 36 316 196 443 198 | 760 fif14
gl = L L . — 124 e 212 I 461 - 873
August = - . . . — T3 — 194 — 200 — 493
Soptember SR 118 164 190 538 434 1,000 624 1,538
October - - - . 19 224 178 326 218 831 306 1,157
November Sk g N 115 138 250 341 605 152 835 493
Decemaber- = - = — 156 — 205 — iy | — 478
JJanopary . - - . = 111 - 211 -— 332 — 43
February - - - - 136 38 211 438 448 482 650 a0
R e e e 25 41 206 150 374 224 550 374
Mosn Monthly - - - | — 106 & 277 P we | — ;_ 741
Bonmmer Total - - -] — 577 5 1,651 = sar6: | — | 4,027
Winter Total - - - o1 03 | — 1,671 — o | ¢ — ‘ 3,065
Annunl Total - - - — 1,276 | — | 3,322 —_ 5,570 |__ —_— _:I;:;.iﬂﬂ_
Grammes per Bquare Deltametre (Metric Tons per Hundred Square Kilomstres).
192324,
Rain Insoluble Matter. Boluble Matter, | Included in Soluble Matter.
e I=
HUDDERSFIELD, fall, Carbon- 1 Total | o . | Chlor- | Am.
Coorer Bripow. Tar. u:mu Ash. éﬁf&:: Ash, Solids. phades | I m_uniu.
{0ld Type Gauge). Aptap i : (80). | (CL. | (NH,).
Ann - - - e — By =2 Ly = - — | - — ==
LT T T S R R N O s
June - - - - | — — — - — — — i —
Sy - - - .| 7Y 8 73 176 156 | 482 874 2101 ¢ 4 Tl
Avgust - - - .| 54 8 50 7 316 425 875 218 | &0 33
Boptember - - .| 42 2 49 87 204 270 704 185 | 23 £7
Botober - - - - | 48 4 113 173 527 503 | 1,320 359 2] B8
HNovember - - - fii 1 il | 205 264 476 997 249 i 33
Docember - - - | 48 4 78 135 321 367 905 187 42 15
Janoary - . - - ad fi 48 132 161 273 G625 1330 40 14
Fobruary -1 13 i 70 107 157 208 H48 100 4d 14
March - - -] 28 8 113 173 24 | 20 T48 140 41 21
Maan Monthly < = | s 5 72 140 208 | 350 844 202 | #1 27
B A A C I B
Bummer Total- - - | 168 18 | 173 | 838 | 768 | Liov | 2468 | @19 | wa 74
Wintor Total - - - | 235 29 473 025 | LO44 | 2,072 | 5,143 | 1208 | 252 | 165
Annunl Total - - - 1408 | 47 | 645 | 1263 | 2012 | 3220 | 7.506 | 1,822 | 367 | =39
 DeigHTON.
f;%'-r‘l‘sr;ra Gauge.)
:Eﬂ i il | i o oo Lh ot e Sl =
1‘ - - - - — _ = — —_— P — — = —
June - - - - = - - —- — - - — - - —
July T et SR T 10 156 256 126 a03 801 68 55 [
Avguste - - . .| 68 10 112 256 141 130 549 il 35 4
g¢ember - . .| 51 5 a5 126 59 108 303 44 24 5
etober - - - . (1% 8 208 248 189 221 548 i 15 T
November - - .| 125 1 260 517 332 436 | 1,555 86 119 10
Degembor - - .| 59 [0 118 333 450 162 | 1,080 142 42 10
Jenuary - - - .| @) 6 117 216 173 249 734 6 (1 15
I%bm-; i R [ 146 341 132 345 73 7 83 17
! = - - - 28 14 57 166 a0 a5 564 71 28 8
Mean Monthly P B 7 145 273 187 233 | 845 &0 51 9
B B B B I B
Summer Total . . . | 225 25 | 393 | o638 | 336 | 4;0 | nse3 | 173 | e 15
Wintor Totel - - . | 370 41 | 915 | LBI8 | 1,355 | L63¢ | 5763 | 547 | 342 67
Pokal~ - . |05 a8 | 1308 | 2456 | 1681 | 2005 | 7.606 700 | 458 82




20 ADVISORY COMMITTEE ON ATMOSPHERIC POLLUTION.

e —— 1 "
Grammos per Square Dekametre (Metric Tons per Hundred Square Kilometres).
162324,
B Insoluble Mattor, Boluble Mutter, Ineliaded in Soluble Matter.
SR} =3k 4 fall. {arban- — | Totsl
EINGSTON-UPON- 2 Bul- Chlor- Ames
HULL. Tar, | BOO0US | Ak, Igmmugg Ash, | Solids. | potes | ine | monia
hian T - (80, | (€. | (NHy).
April r R = e 1 13 o33 438 149 367 1,200 151 76 13
May - . - | 84 o] an4 G4 250 457 1,567 211 108 18
Juns - = - 1 5 145 a0l 142 L i g60 11 a4 4
July 2R B 11 283 B4 240 462 | 1,610 218 83 14
Augtast - - = .| 6@ 15 204 a6d 241 a60 | 1,187 168 115 12
Soptomber - - .| T8 18 181 aoy 195 254 | 1,068 aje2 4 12
Octobor = = = .| 33 0 154 326 176 485 | 1,185 197 a0 10
Novembor . . .| 68 22 318 661 285 606 | 1,872 280 132 18
December : : Al it 15 213 312 177 03 1,020 211 108 18
January - - . - | 47 11 ZR2 344 179 267 1,113 15% by 13
February SRR 12 272 674 298 530 | 1,610 207 118 14
Mareh: - S L Lyl T R 2g3 587 184 a500 | 1,420 170 &7 0
Moan Monthly R [ 13 241 456 202 405 | 1,316 181 02 13
B B I B B B
Sumaier Total . - - | 86# 84 1,325 g8 | 1,220 | 2,907 | 7,582 | 1,071 B2 73
Winter Total = » = | 271 76 1,566 9 84 1,203 | 2581 | 8200 | 1,223 ik g2
Anpual okl o0 &) - oul|| e8n 158 | 2,891 s462 | 2423 | 4858 15792 | 2904 | 1,103 156
—RINGSTON-UFORN-
TEHAMES,
April - S .| 43 16 20 234 7 114 483 37 10 i
May : £ i T 9 133 187 239 [ 110 54 14
Juns = . . . ] i 21 24 40 73 167 31 i1 3
July ; - | 112 4 0 118 134 202 478 73 19 4
Angust = . - 5 [ +4 70 100 141 360 46 36 4
Beptombar . - 11 4 7 26 104 109 252 48 24 4
ODetabor - - - 138 1 54 ki 110 166 416 47 a7 i
Mavembear - = . 52 10 56 i 137 250 fil:t] 1588 53 7
Degomber : z e T i 73 167 128 191 664 70 21 7
January - - = H f4 20 152 157 117 402 BiB 123 44 13
February I 81 117 306 100 180 738 86 24 fi
March -| 3 19 ] 130 344 139 22() 852 o4 31 i
Moan Monthly - .| &8 1 63 146 115 194 529 79 51 7
£ A A B B B
Summer Total - E - | 308 | 40 749 G168 44 871 2350 346 63 a6
Winter Total - - - | amo 88 BAD 1,136 7az | 1,458 i 2,004 603 2ie 45
Annual Total - - - | 682 128 761 1752 | 1976 | 2320 | 6348 040 476 A
CHESHINE, -
Manrie. q
April SR = i s = = S5 = ol — B
ll'n;l.' * — — — Ao = - e o] s e
June = = == s - = = a5 Sl Bty o et
July - - : = - e s b - P - — e — Foy
August - - - S —_— | = - - - o = F e — b,
Soptoember : . « | M7 [} 53 2] 40p 1al #a0 181 pitl 8
October - . - - | 71 & 103 3 132 124 374 0l B 3
November . - - | = 4 a9 1240 147 217 BEG 358 98 3
Decamber B = TS e 76 47 191 138 452 138 73 4
January - - - 7 [l fi 53 26 191 156 432 = 47 2
Fobruary - 26 1a o4 212 53 153 BeT i 64 3
Murch - = Bl il e 2o G 138 476 6 2 B
Mean Monthly iz = _— i o — = — = e : ——. S
Summer T.;:t.a;] . - = ; __: _.:- = .__ i e =y p s T = ==
Winter Total . . - | 437 44 462 632 781 026 | 2,845 716 432 28
Annual Total - = N e e = AT = = = 2= — =
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Grammaos por Sguare Dekametre (Motric Tons per Hundred Square Kilomotres).
e Rain. |  Insolublo Matter, Soluble Matter, Included in Solublo Mattor.
NEWCASTLE.ON. fall, U:a;hﬁ'; N S'I;Titi:. Sul- Chlor- Am.
than Tar. s » Ll
April “ . - . 1. 28 G032 883 208 BE3 2,114 153 08 ]
May - - - |80 | @ | 00| oe | 25 | 334 | 2085 | s01 68 9
J i - - - - 24 33 206 T84 &7 229 1410 0 22 4
July - - - - 440 il 126 1,666 137 442 2,927 211 46 14
Angust - . - - &1 21 476 706 164 40 1,757 206 45 13
Boptember E - - s 45 a2l 8232 L | 2549 1,742 130 27 &
October -« . . - 45 153 1,Hr3 1,163 125 404 2,828 221 44 .l
November* - . - | B8 295 5,106 2,756 192 826 f.174 269 a9 14
Dcomber® . - . 4] Gith 1,833 1,961 216 477 572 203 40 11
TRBRrY .S |t o+ kel 4T 79 458 039 168 374 1,718 191 43 8
February - - - 27 T 1,023 1,438 R3] 322 3,000 150 2 b
- - - - 23 I8 424 b1 17 103 IF7 1287 28 2z L
Mean Monthly - - 51 i) 1,065 1,204 153 386 2 883 193 44 ]
D D D B B n
Bummer Total - . 208 237 | 2,881 5,007 B72 | 2,047 |11,804 DEt 253 13
Winter Total - - 3ol i1t f,846 B.542 972 2,670 | 92,588 1,323 274 &0
Annual Total - - - | 600 905 12,777 | Tedd0 | 1844 | 4017 l34m82 | 2,331 627 105
ROCHDALE Grammes por Square Dekametre (Metrie Tons por Hundred Square Kilometres).
(Old Type Guuge.) fEainiall, Inscluble Matter. { SBoluble Matter. Total Solids.
DI i it R 8 ,
TanieRT B yr.mver.| 1923-24, |5 yr. aver.| 1923-24. |5 yr. aver.| 1023-24. |5 yr. aver. | 1923-24
1930_34 ¥I. AVOT, " ¥r. nver, H I- yr. B - yr. er. -
s P A7 105 4,378 2,143 BT 778 4,285 2,681
ul:; | m 76 109 2,054 2,761 726 1,230 3,980 3,801
June - = - 48 b 54 4,705 aTlo 477 324 3,543 3,034
July - . - - 108 130 2,003 4,294 787 THE &,300 5,062
Auguat - - - - | 151 2104 2607 A 458 2,700 3,156
September- - - - Tl 1327 1,480 2,385 601 578 2,571 2,063
October - - - . 106 158 1,567 1,646 860 B07T 2,437 2,553
Novembor - - - - T4 184 1,155 — | 700 sk 1,864 £
Docember = = - - 108 121 1,376 Lig6 | B2 400 1,458 1,654
January - . . - 117 07 1,310 1,258 | B3 T 1,803 1,807
Fobru - = : 78 40 I, LM 528 1,652
MG 3] i i 67 i 1504 3,014 02 854 1,890 5,898
Mean Monthly - - - 85 108 1,867 2,181 623 628 2,490 2,819
Bummer Total - - - 470 ity 14,384 1, 50 4,124 4,136 18,508 21,126
Winter Total - . - 561 Bali 3,018 T.014 4,354 3,970 11,370 0,584
T e (T 1,300 | 22300 | 24.104 7.470 6906 | 20878 | 31010
(Stoneware Gauge. )
ipril e T e — -- - — - - - -
TR gl (i NS T = = = - = — — =
T e 1 — — = =) - — - —
.1"1.;;,' 2 e TR S = - 2,605 3,604 787 314 3,300 3,828
Aupust . - . . e e a0 a.935 H06 3045 2,700 #6030
| Ssprember - - * - — — L850 1,608 a4l L 2571 2,200
. October - - - - — — 1,567 1,00 220 BEE 2,387 1,661
) MNovember .~ « o« = = — 1,155 1,024 708 134 1,804 1,758
- December - - - * — —- 1,376 — 52 — 1,468 —
- Janunry : - - . - . -— I 1,310 843 BG83 44 1,883 1,243
Februsey - - . - . - 1,10 1,280 52 475 L3z 1,755
March - - - - - — 1.5 — | 442 —- 1,008 1,263
Mean Monthly - - - s — — at 4. o — 1
D Sammes Tatal - - | — & 6587 | 7382 | #2074 1815 | 8,661 8,667
Winter Total - =« | - - — - | =1 = —
‘-_ Anmual Total - - - -~ — =) =5 Pe= —

&

1t From range gauge.

* Abnormal pollution caused by factories in neighbourkuod.
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REPORT ON OBRERVATIONS IN THE YEAR ENDING MARCH 31, 1924,

25

Grammes por Square Delametoe (Motric Tons per Hundred S8quare Kilometres).

182824, Rata. Insoluble Matier, | Soluble Matter, Included in Saluble Matter.
ST. HELEN'S. fall. Coshon- s si'l‘i‘d“i Sul- | Chioe- | Am:
Tar. m Ash. Ig':;l":l"‘;ﬂ Ash. | phates | ino | monia
than Tar. : {80,). (CL. | (NHy).
] - - 0 F-] $u43 GBl= lis 347 1AL (ETI i &
a!l:y SRR BT 58 741 | 1,011 185 592 | 2,587 243 173 12
June - 4 e 4 51 168 63 177 463 6 i1 1
e 32 146 501 360 | 1,190 | 2,319 512 278 30
e 11 197 463 315 408 | 1,484 155 126 8
Beptember - - .| Bl 30 303 468 182 669 | 1,652 295 142 6
October =y =1 M 27 582 S5 150 405 | 2,002 153 133 .
Movember - - - | 105 2 £3 il 247 483 720 159 147 7
Decomber - - - | 185 12 321 380 203 371 | 1,296 251 115 8
Tnoary - - - | 75 6 183 212 187 244 832 162 47 15
mry S0 et e 8 395 322 120 168 843 56 i) 5
- Cwh S SR 12 216 362 82 181 853 B 57 4
Mean Month S T 19 277 464 102 434 | 1,388 106 124 0
i C B B B B | "B
iﬁumrmr Total- = - | 419 198 | 1,771 | 83z | n2is | sael | 80 | L415 877 62
B intor Totel - - - | 479 67 | 1,650 | 2,946 | 1,088 | 1,752 | 6,642 939 600 47
= - —F e P - AS
: Total - - 808 231 | 3391 | 5568 | 2300 | 5213 l1esaz | 2356 | 1488 | 100
SALFOLLD.
5 Courry Bonouvaw. |
ri ST T 1% 987 451 150 251 | 1,166 103 6 5
S byl R (T 32 404 540 380 333 | 1,898 202 117 ¥
= ) T Sl ) 18 451 461 77 203 | L0 89 48 &
TR R ) 57 381} 508 184 184 | 1,201 125 92 7
= - «| 88| 80| w8 | -] 187 | ais | 1518 | 2m 214 1
S et och 118 87 354 539 216 agl | 1,597 338 1465 3
Byl g 7 a1 345 423 213 ags | 1,285 o 179 4
P B i R 24 201 410 332 341 | L410 298 132 &
e W KT 10 108 505 315 453 | 1,400 305 114 6
S g 20 301 a0 89 219 Gl 108 i 3
- - - a8 24 308 ahD 114 248 1149 ap 87 2
S 25 321 477 215 anh | 1,337 196 116 5
: D (& B i B B
ﬁmm-‘ram- 2 Sl e 135 | 1,830 | 2,538 987 | 1287 | &778 782 | 537 35
'Ewhmrmnl g v o R 145 | 1,507 | 2,716 | 1,376 | L9988 | 7,040 | 1,878 7246 24
3 unl Total - B4 BRI 3.537 5,254 4 362 3,885 | 14,718 2.1656 1,263 i)
20 | 26 | 240 | 108 | 1N 165 657 106 63 10
104 i1 235 52 108 918 | 1,244 80 104 8
107 11 616 152 246 463 | 1518 160 120 6
Lo 0 408 L LTS 218 329 1,303 278 165 8
116 an 464 475 137 350 | 1.355 369 152 3
118 B0 493 687 189 530 | 1,959 75 a4 12
106 11 605 | 1,183 312 a55 | 2,266 260 126 7
8B 72 712 573 318 486 | 2171 324 123 i
23 20 412 436 80 286 | 1,183 117 ™ [
36 a0 427 467 05 s06 | 1,215 02 80 8
83 27 &1 | 810 181 | 828 | 1,407 208 125 7
C &) B B B B
| BED (1] 1,408 278 73 1,206 4,325' 633 461 a3
487 203 | 3,013 | 3821 | 1040 | 2072 |10,149 | 1,646 S 40
827 271 | 4511 | 5000 | 1,88 | 3217 lwon | 2279 | 1285 72

Hoesults useless owing to leakege,



il ADVISORY CQOMMITTEE ON ATMOSPHERIC POLLUTION.
2 Grammes per Square Dekametre (Matric Tons per Hundred Square Kilometres).
1923-24. — .
- Insoluble Matter. Soluble Matter. Included in Boluble Matter
SALFORD. l}ﬁ:l Carbon Total
ReceEnT BQUARE. y 1 i Solids Bul- {ﬁlﬂur- Am-
{Unofficial Gauge.) Tar. m Ash, I"“”wm on.| Ash. “ | phates s r;nﬁlin
{than Tar. {50, (€1} ( a)
April - = & . R — = = i —— HV — =T o,
May - = = — o= - — — — — — — —
Juns = a = — _— - - e, — e = = —
July 3 . - = a— — — — i e - — — e
Aupgast - - * 3 . R, T - — == — — — ——
Septembar = = - | 1o7 17 477 258 311 a1 1,374 bLILL 111 11
Oectober - = o = 124 a5 434 433 227 300 1,409 A58 110 12
November . o =128 13 4325 H2d Water| Last.
Decembor - - = | 110 a9 377 544 231 255 1,429 266 144 fi
January - . . . &0 — 288 043 ang 416 1,480 383 111 7
Fabranry - - - 24 a5 430 488 e 319 1,256 125 Gl 4
March - - - 38 17 480 HR0 153 569 1,410 127 e £y
Mean Monthly - = e — — — B e — = it b
Surmmor Total - - 3 - ! e = —_— — - - = = = ==
Winter Tatal = = 376 80 | 1,999 | 2,588 | 919 | 1,459 | 6004 | 1,250 | 536 36
_-'ln;ug'l"uml z - 31 I = —_ == iy B — = =i s _]
BOUTHEOIRT,
Hesgern PArg. 3
April e | 7 11 158 ang BE 125 A1 B8 - 43 Trace
Moy = - [ 4 76 B3 H2 180 425 42 1 i
June . . I7 1 T [iE 41! 83 260 1& 26 P
July - - . 77 3 26 a7 a3 77 22 a7 42 e
August - - - - | 114 3 73 75 192 176 618 78 a] 3
Boptember - v 4 4 21 45 108 118 296 44 B4 1
Oetobar - - - - | 120 d &0 a9 11% 150 11 (115 127 Trace
November - - . | 185 6 87 128 219 a75 B18 Bd 213 "
Decombor . « | 124 3 04 102 173 168 570 f.2 i
January - . - | 43 (1 130 105 69 121 431 4 53 Trace
Fobrunry - - - 18 1 61 B 68 o0 264 22 L "
March - - - . a0 2 a0 a9 g2 &8 203 k11 30 "
Mean Monthly - 77 4 71 88 100 150 417 53 b 1
A A A B B A J
Summer Total - - - | 430 26 | 425 | o663 | o660 | 769 | 2328 | ere | 877 F
Winter Total - = | 481 aa 434 404 T20 1,041 2681 an2 547 :
Annual Total - - - | 820 45 &850 L027 1.270 1. 5000 5,004 Lk a4 15'51
Grammes pir Squars Dekamotre (Motrie Tong per Hundred Square Kilomatres).
SOUTHPORT. "
(Woonvats Moas.) Fainfall. Insoluble Matter, Soluble Matter. Total Solidas.
1918-23. 5 yr. aver.| 1923-24. |5 yr. aver.| 1923-24. |5 yr. aver.| 1923-24, |5 yr. aver. | 1823-24.
April. - - z £l 61 77 06 ETT) 121 367 756
May - = = . . 40 i 168 317 75 265 433 BRY
Juna - B - - 44 14 178 RIS asl 162 i) a0
July - = . [ b 143 a4l @74 179 17 220
Avga i =i 74 107 186 186 669 257 856 a4
Boptember . - - 84 B0 177 2538 Th 257 788 405
Uctober T 47 50 114 28 300 170 414 “198
November - - . - | 41 05 149 120 958 333 407 463
Devember - - - B7 03 218 13 477 462 695
January - = - 63 G 112 5 410 147 bl 20
Fobruary - . = . 52 15 10K (k] 247 L1 347 I
March - i 0 20 86 141 324 216 415 407
Mean Monthly - - 59 65 142 141 261 208 533 36
Summer Total - . - 340 403 919 1,005 2,665 1,341 3,584 2,43
Winter Total - <] e 374 782 57 2,087 1,307 2,800 1,64
Ammual - - . . 700 777 1,701 1,602 4,602 2,738 6,303 4,4

+*




REPORT ON OBSERVATIONS IN THE YEAR ENDING MAROH 31, 1934, &7
Grammes per Square Dekametre (Metric Tons per Hundred Square Kilometros),
1a3-24 Rain- Insoluble Matter, Soluble Matter, Ineluded in Soluble Mattor.
fall, 3 E
WAKEFIELD Sation =38y gotal | gul. | Chler. | Am.
Tar. i Ash, Ignition. Ash. * | phates ina monia
than Tar. (504). (Ch). (NH,).
I
=R T 34 | 258 | 232 915 | 1,833 | 3272 | 1052 | 145 | 7
- - - 24 24 207 243 o84 TLk 1,767 455 1649 i
- - = 24 32 211 236 6499 T34 1,912 414 126 9
Summaer Total - = _— - —_ —_— T T RN O e —_
B4 —
ﬁiﬂjﬂr Total - - 41 o 676 T1i 2,188 3,297 6,951 1,921 I‘ 440 22
Anousl Total - - - | — - — —_ — — — — I — —

-
(eontinued from p. 9.)

followed by a subsequent rise to a second, but lower
maximum late in the afternoon.

.~ The summer curve shows a uniformly lower
npurity than the winter and the curves themsslves
resomewhat smoother, indicating steadior conditions.
The distribution, however, has some important
peculiarities ; for instance, the rapid rise of impurity
in the morning commences in the summer about
4 a.m., and reaches its maximum on weekdays and
Saturdays at 7 a.m., while on Bundays the maximum
8 not reached until 10 a.m. Thus, it would seem
B_‘.'llt- the people of Blackburn are carly risers on
weekdays, but take a long apell on Sunday mormings,
Again, in the weckday and SBaturday curves for
ith winter and summer there iz a second maximum
" ing between 10 and 12 in the forencon. This
8 particularly well marked in the winter curves,
the second weekdny maximum occurs at
13 o'elock on " Z" and * ordinary " days, and this

‘higher than the first maximum which occurs at
m., In both “2Z" and “ ordinary "' weekdays
he second maximum is higher than the first and
there is a four-hour interval between them. It
i spom, therefore, that in Blackburn there are
o main gources of amoke which make their maxima
different times. We get a clue to the position by
pmining the Sunday corves, which show no
e of this double maximum in the forencon.
therefore inclined to conclude that the first
AK] is due to the industrial or factory furnaces

d the second to domestic fires, In support of this
fact that while in the winter thesecond maximum

or than the first for weeludays, in the summer
irat is higher than the second. This fits in well
. the theory that the second maximum iz due
nestic amoke.

o Sunday curvea fall in all cazes below the
y or Saturday, indicating o greater purity of

.

the air on Sundays due to suspension of factoriea.
It is somewhat remarkable, however, that the curves
for weekdays, Saturdays and Sundayz lie very close
together after the second maximum in the forenoon
lne beon reached; the groatest  difference in all
cases 15 in the foremoon. This is particularly well
marked in the winter 2" days,

The relation between the total smoke on Bundays
and on weekdays is as 2,000 to 3,077. Thiz iz bazed
on the ordinary winter days, and if the Sundayv
smoke s assumed to be domestic while the weekday
ig- domestic plus factory, the ratio of factory te
domestic smolke becomes 1 ¢ 185,

Stake-on-Trerl—From Stoke-on-Trent there are
records from a total of 222 days. Part of the year
was not included owing to the instrument having
been mowed to aveid proximity to » source of
special  pollution.  Included in the records are
128 winter days, 82 of which were ranked as “Z "
days, and 44 as “ ordinary.” Thus, of the winter
days recorded, G5 per cent. wera * Z " davs, amnd
356 per cent. “ordinary."” aa defined above, or,
roughly speaking, Stoke-on-Trent appears to suffer
from smoke haze on two out of every three days.
This is, perhaps, not to be wondered at, since in the
pottery ndustry it is most difficult to prevent smoke.
_ Turning now to the curves in Figs. 3 and 4, there
15 & definite rise in all the curves starting between
4 and 5 am, In all the cities for which curves are
shown, the minimum amount of impurity is about
4 aam., while between midnight and about § a.m.,
the quantity does not rise much above the minimum
referred to. This is, therefore, the part of the 24
hours which has the purest air. In Stoke the im-
purity beging to increase about 4 a.m. on weekdays
and about 5 a.m. on Sundays.  On summer weekdays
and Saturdays a maximum is reachod botween 7 and
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8 m.m., in the winter on weekdays and Saturdays
the maximum is somewhat later, between 8 and
9 a.m., while on Bundays in the winter, the maximum
is delayed until about mid-day.

In both summer and winter curves, the impurity
is maintained at & high level during the whole after-
noon, with remarkable cacillations, producing mazima
at intervals.

The impurity both in winter and summer does
not deerease to any marked extent until about 10 p.m.
and, as already mentioned, has its lowest valus at
about midnight. /

Again, it is noticeable, referring to the winter
ordinary days, that the amount of impurity on Sun-
days is not maorkedly less than on weckdays, the
ratio between Sundays and weekdays being 2022 to
23958, 1t iz evident that here there are conditions
which malke it impossible to apply the method already
used for ascertaining the relation between factory
and domestic smoke s this method iz based on a
eeasation of factory smoke on Sundays. The general
inforence ona would draw from the eurves for Stoke
appears to be that the sources of smoke obey no
general Tule as to sterting and stopping, and this 18
what might be expected when dealing with pottery
kilns, the firing of which would not follow any
definite arrangement ns to time, nor would the omis-
gion of amoke from such cease on Bundays,

There is definitely less smoke in the summer
than in the winter as will be seen by comparing the
summer curves with those for winter. This is
donbtless duae to the reduction in domestic smoke
due to the warm weather.

A somewhat remarkable feature of all the Stoke
curves for both summer nnd winter is the faot that
in every case the Saturday forenoon maximum is the
highest. This would be caused should there be &
custom of lighting ovens on Friday night or Saturday
morning, and on inguiry this was stated to be the
CEE,

(3 Covrantzon oF DiFERENT DAYS OF THE
Weer,

The method adopted in the last Repori for com-
paring different days of the week by plotting the
avorage amount of suspended impurity for sach day
of the week is open to objection, 08 a single bad
smoke haze might place one day of the week at the
top a4 regards maximum impuority, and partieularly
so if there were not a number of other lesa hazy
days to reduce the average. The eurve hasad on
svarage  impurity 8 thorefore liable to mislead,
and it eannot be inferred that bocouse s day has a
maximum in this curve it i8 the dirtiest day of the
week, To get over this difficulty and obtain & fair
comparison between the different days of the week,
another method has been adopted.

In Table 5, for six stations the total number of
vach of the days of the week available is given, that
is the number of Mondays, Tuesdays, ete., for which
thers ara records available:; alse the number of such
days which rank as “ Z,"" as defined above, and finally,
a figure showing the percentage of “Z" days so
defined,

Tants G—Table showing for the Winter Monthe th
Incidence of Smoke Fog on different days of the Week.

London.
&4 .

|5 (E5E | |

s m == ;-

== Elg (385 |2

Ak HE

= g Q'ﬁ b E

:|2\528225 |3

- - :

Total Mo. | 17 | 18 | 14 | 20| 18 | 1

Monday - Z days of 6] 7| 3]11}1

53 | 50 | 50| 15 | 58
Total Mo. | 19 | 18 | 16| 14 | 18 | 1
Tuesday -4 Zdays |13| 9| 8| 1|11

o 60 |60 |6a| 7|68 7
Total No. | 14 | 18| 16| 16 | 20 | 17)
Wedneaday - Zdaya |12 | 10| & 2|13 | 18
o BG | 63 | 63 | 13 | 63 | TE

Total No. | 18 | 20 [ 12 [ 21 | 20 | 1
Thuraday - Zdays | 14| 8| 6| 4| 8|13

b T8 | 40 | 42 | 19 [ 40 | 7

Total No. | 21 | 10| 17 | 18 | 18 | 1
Friday - Zdays |10 | 8| 9| 3| Ll
%, 48 | 42 | 58 | 17 | 68 | 67

Total No. | 14 | 18 | 156 2% 1: 14

Saturday - 7 da, 3| 6| & i
{ %'ﬂ g1 | 26| 38 ) &6 | 47 | b0
Total No. | 15 | 19 [ 12| 21 | 10 | W
Sunday - Z days | 1| &) 8] .7 :
o 33| 5|42 | 14| 37 | 87

The results of this table have been plotted i
Fig. 5, which brings out graphically the incidence @
smoke haze, It is evident that there is & genera
tendenecy in practically all stations to a minimuam o
“ 7" days towards the end of the week and a maximiurg
near the beginning.  An exception to this rule is &
Kow, which shows a slight maximum in favour o
Thursday, but the * Z'" days are scattered compa
tively uniformly over the week at Kew. In Victori
Btreet, Westminster, there is a maximum number
“ %7 days on Wednesdays, with a minimum on Satu
days. At the Meteorological Office, Bouth Kensington,
there is a masimum on Wednesdays and Frids
and a minimum on Saturdays. Westminster Bridg
shows the same maximum on Wednesdays, but i
minimum is on Sundays, the second lowest being
Saturdays. Stoke-on-Trent shows a maximum
Mondays and a minimum on Sundays, there bein
practically steady fall during the week from Mon
to the following Sunday. Blackburn has its maxi-
mum number of “Z" days on Wednesdays and i
minimum on Bundays.

It would seem that there is some general tendeng
towards & maximum in the different stations abou
Wednesday, with a minimum on Saturday or Sunday
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ADVISORY COMMITTEE ON ATMOSPHERIC POLLUTION.
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REPORT ON OBSERVATIONS IN THE YEAR ENDING MARCH a1, 1924,

al

8 four out of the six stations shown have s
pximnum on Wednesday, while two show a minimum
f!msurﬁny. and three a minimum on Bunday. It
be well to re-state here that the figures plotted
ow for each day of the weck, the percentage of
o total number of days on which the maximum
npurity exceeds o certain figure, the Ggure being the
e for all atations. The eurve, therefore, shows
s incidence of “Z" days as distributed over the
. It further permits an easy mmparu-un to be
of the amount of suspended impurity at the
different stations.  Strictly speaking, such a com-
is mot valid unless the same number of days=
E compared for sach day of the week and for each
m Table 5 shows that there is not n great difi-
betwesn the number of days compaved for
E different stations, so that the curves in Fig. 5
p'a roughly indicative of the quantity of impurity.
. The figurés for the hourly variation of impurity
at the different stations are given in Table 6. the
orage for a number of daye being given and the
vigion already referred to being made into weekdays,
turdayz and Sundays. All times are converted
GMT. The summer, from Aprl to September,

. i

s kept sepoarate from the winter—from October to
March, and again the winter days sre divided into
“E" and * ordinary " days.

Owing to the change to summer time, introducing
a8 complicating factor, the 21 days in April before
summer time came into operation and the 14 days
in Beptember after the return to GMT. were
omitted in the preparation of the figures for the
summer months.

(4) CoMPARISON BETWEEN THE AvToMaTic FILTER
AND THE Jer Dosr CounTER.

In comnection with the experimentz on  the
messurement of wvisibility, and other work, many
rocords taken by means of the jet dust counter have
been examined and conmted.

The counts have bean compared with records
taken simultansously by means of the auntomatic
filter, with the result shown in Fig. 6i. As in the

Annual Report for the yoor ending March 31st, 1923,
the filter results, oxprossing the 1|||p1.i|.‘Lt-}r 1 mmilli-
grammes per cubic metre are plotted as abeisse
against thonsands of particles per co., determined by
means of the jet instrument, as ordinates,

Comparsorx oF Avromario Friozer anp Jer Dost CouoxTER RECORDS.
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. Tho two sets of results show a good agreement
hen allowance is made for the uncertainty which
referred toin the last Annual Report regarding the
s of very heavy records when the standard
et was used. As already mentioned, the
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number of particles in dense rocords was thon almost
ﬂart.a.ml} under-estimated, so that the portion of the

graph in the last Annual RKeporl, representing more
than 3-20 milliprammes of s matter per
cubic metre cannot be regarded as reliahle.
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Referring to Fig. 6, the point representing 65,600
particles per ve. wns obtained by the use of the
instrument with the double slot. A record giving
42,900 was obisined during a fairly dense smoke
haze on November 26th, 1923, when the amount of
impurity indicated by the automatic filter was repidly
increasing, Conditions were not steady ancd the
surprisingly light shade of the filter rocord is almoat
cortainly due to the fact that the instrument did not
operate continuously, and a rapid local variation in
the intensity of the smoke haze may have been
missed. The 656,600 result was obtained only a
fow minutes later, during the same smoke haze.
Omitting the doubtful point, the remainder seem to
indicate n straight line relationship between the
number of particles per ce. and the total weight of
the suspended matter per unit wvolume, pointing
again to a remarkable uniformity in the size of
particles usually present in the air.

From the graph it appears that ten thousand
particles per ce. correspond with about 0-8 milli-
grammes per cubic metre, a fairly good agreement
with the previous conclusion of 10,000 particles to
a milligramme.

SROCTION 3.—DARKNESS OF WEDNESDAY,
JANUARY 23rp, 1934,

Wodneaday, January 23rd, was marked by a
smoke haze or cloud of an abnormal character in
London and surrounding districts, The amount of
impurity registeted by the automatic filters in
Westminster and South Kensington was not unusually
large, but n thick bank of smoke overhead, due
no doubt to an inversion of the lapse rate, seriously
obscured the daylight in most parts of London, light
ponditions about mid-day being similar to those
during the night.

In Westminster the really abnormal conditions
commenced at about 11 a.m., before which time the
|'|'|r1|_-.||.:inj.: was dull nnd Hk'.‘_l" ovoreast,. From 11 aam.
to | pan. the light failed gradually until the whole
of the sky visible from the office window in Victoria
Htrect appeared completely blaek, the darkness
appearing to spread from a northerly direction;
novertheless shop window lights could be readily
goon in the street approximately s quarter of o mile
away, indicating that surface visibility was still
comparatively good,

In & southerly direction no lights were visible
further away than 8t. Stephen’s Church, in Rochester
Row (about 5600 vards distant), but this building
could be distinguished quite easily, suggesting that
this was by no means the limit of visibility. To the
naked eve, the air in the immediate vicinity of the
office appeared to be perfectly clear, but this was
no doubt dus to the absence of the familiar scattered
light from suspended particles, since filter records
showed that the suspended impurity at that tima
varied between 1 and 2 milligrammes per cabig
molre.

At 110 pom. the sky towards the north beeame
alightly luminous and of & rosy coloar, bui the south
waz gtill black, From this time the geky cleared from
the north:; at 1.30 pom. it appeared grey in the
north, about equal in depth to Shade 6 or 8 of the

standard zonle of shades used in matching records o
the automatic filter ns illuminated by a 100-watt
gas-filled lamp about 3 fect above it. In the wesh
the sky then appeared equal to about Shade 15.
About 1,30 p.m. an intermittent noise very much
like distant thunder was heard.
During the next few minutes the light improved
gonsiderably, and the Rochester Row church became
readily visiblo, but the Westminster Cathedral tower
could not be distinguished. In a southerly direction
nothing whatever was visible beyond the Rochester
Row church, owing partly to the absence of suitable
landmarks. At 1.45 p.m. a shower of very fine rain
commeneced and clouds of white mist could be seen
blowing past the Victorin Street building towards
the south, 3
Conditions then eame back practically to normal,
with some fuctuations apparently caused by the
indeterminate wind which arose.
About 1,65 p.am. there was a particularly bright
period, but at 2.5 E.m. the sky in the north had
darkened again to Shade 6. At 3.5 p.m. the haze
was white, rain was falling steadily and the v
was very indefinite. The sky was lighter than
Shade 2, judged under conditions similar to Ehose
deseribed above. The Cathedral tower, about 80{F
yards away, was not visible. '
As the daylight failed towards evening, conditions
seomed to follow exactly those experienced from
11 a.m. onwards, and at 5.35 p.m. everything appeared]
the same as at 1 p.m.
At Cheam, Surrey, sbout 12 miles from London
in a south.westerly direction, there was a dark period
about 1.33 p.m., but the conditions were not really
abnormal., At 2.35 p.m. the sky was very dark and
rain then began falling, suggesting that the conditic
prevailing in Westminster at L.45 p.n. had then
just reached Chean.
Tt was thought possible from thiz that the dis-
tribution and method of dispersal of the smole
cloud might be followed if the time of maximum
darkness in different localities could be found. A
cireular letter was accordingly sent to the engineers
in charge of a number of electric power stations in and
around London, nsking for particulars of the
following :—
(a) Time of commencement of abnormal con
ditions,
(b} Time of maximum darkness,
(¢} Time of clearing,

as indicated by the current consumption for electrig
lighting at different times of the day, of which it wa
anticipated that o record would bo kept at each
station. Any further available information regarding
local weather conditions was also asked for.

The greatest courtesy was shown by the engineers
sud a mass of information regarding local weathe
conditions, fog, ete., was furnished, but as regard
the question in hand, the results were aornaw ot
disappointing owing to the fact that no distinet ol
could be made between eleetric lighting and po
loads, and also that Wednesday was early closing daj
in many of the districts, which reduced the lightin
load by sn unknown amount.
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of South Metropolitan Co. from 3 to 4 pm.  The time
of maximum given by the Metropolitan Electrie
tramways and Lighting Co., Ltd., Button, was
3 p.m.

It iz probably not mere coincidence that all dis-
tricts to the north of London were free from abnormal
darkness whereas those to the south reported dark
conditions all day. The comparison of Bromley,
Guildford and Dartford with Hertford, Woking,
Luton and Hitehin is of interest.

The northern limit of the darkness appears to
have been Finchley Road, whers there was a slight
maximum at 1 p.m., but the eonditions were hardly
abnormal.

Ohservations at Croydon Aerodrome showed a
completely overcast sky throughout the day, with
very low elouds. At 8 a.m., 8.30 aan., and 9.30 a.m.,
for instance, the height of the lowest clouds was less
than 150 feet: most of the hali-howly obeervations
gave the height as 225 feet and the highest recorded
was 450 feet. Nevertheless no really abnormal
darkness was sxperienced.

The result of the investigation, if net very definite,
is supported by the reports from the stations of the
Meteorologieal Office, in which a light wind from
NE or NNE wasz generally indicated. At Kew
Observatory, Richmond, the wind direction at 1 p.m.
was given as NE.NNE, and the velocity as 1-3 miles
per howr. At Kensington Palace, the direction was
NNE or B, and velocity 4-7 miles per hour, and
Greonwich was similar,

Hounslow appears to have been rather exceptional ;
at 7 aan. the wind was W., and for the rest of the day
SE.

One result, however, is perfectly definite. The
electrie load disgrams for stations within the area of
the dense haze bring to light something of the cost
to Londoners of smoke effects of this deseription,
and bear striking testirony to the nesd for reform
with regard to pollution of the air,

Reparding the amount of sespended impuarity
present near ground level, the following figures were
ohtained from the records of the automatic filbers
in operation in Westminster and South Kensington : —

— —— e

Vietorin Street. South Kensington.

: Mgs. per ; Mgs. per
Time | cubic metre LTDIE: cuhic metre.
]
.00 | 1-28 0,05 <64
0. 5 .54 fL.66 48
10,15 1=02 10400 | g
11.00 1- 60 1L2ZY | - 45
1154} 1-28 12. 11 - 4
12,30 - 0 13, 00F <l
13,10 =32 13,540 < il
135, 64 1] 14.45 —
14 10 - B 15,30 —
14. 50 - 11] 1615 =&
1510 | B4 | 17.10 -80
156.560 II - 15.00 <hd
i

It is worthy of note that during dense smoke
hiazos in London, 6-4 milligrammes per cubic metre
have been indicated on many occasions, and in the
usnal classifieation employed during the preparation
of curves showing hourly variation of suspended
matter & day is not regarded as ranking as “Z "
until the amount indicated reaches 1- 28 milligrammes
per cubic metre.

A pecord was taken by mesns of the jet dusb
counter at 1 p.m., and subsequent counting gave the
number of particles per ce. as 16,250, generally
less than 1 micron in diameter. The most general
gize of the particles so far as could be judged was
about } mieron in diameter, but the smallest ranged
down to the limit of resolution of the 1/15-inch oil
immersion objective used in the examination.

The recond contained many irregular pieces of
crystalline material, generally nearly three mierons
across, and many aggregates or masses of crystals
with the appearance of sugar eandy.  All the
crystals were dry, no drops being present on the slip
at the time of counting but there wers no character.
istic shapes to give any indication of the nature of
the material of the erystals. Some roughly eircular
elumps of crystals composed of individuals varying
from 1-5 to 3 microns across were as large as 20 to
25 microng in diameter,

In addition to the masses of crystals, there were
a few apparently tarry aggregates of black particles,
and occasional reddish, glassy spheres from 1-5
microns to 2 microns in diameter, exactly similar
to the spheres always found in eertain kinds of flue
dust, therefore presumably derived from chimneys.

A second record wos taken as o check at 1.5 p.m,
This gave a similar eount to the above, but probably
owing to some temperature effect during the mounting,
the slip carried a number of drops of liguid of
different sizes and shapes, but all apparently eolour-
less, The largest of these drops were 15 microns
in diameter, and there was an obvious increase in
their number on the actual linear record, pointing
to the presence of definitely hygroscopic material
eollected from the air. These drops usually covered
a number of particles which were not loosened from
the glass or in any way altered in their distribution,
which points to the drops having been formed
subsoquently to the taking of the record. Some of
the drops contained brownish, sugary-looking masses
of crystals, and oceazionally needles.

The cover slip bearing the above record was
removed from the mounting and inverted. Most of
the drops evaporated immediately, leaving sugary-
looking masses of erystals similer to those obtained
in the 1 p.m. record. When the slip was breathed
upon, drops condensed on all parts of the slip, but
appreciably larger on the dust record, and the sugary
masses af onee disaolved.

Other apparently erystalline matter was present
in the form of flakes =imilar in a rance o
muscovite, which, however, wero not visible between
erossed micol prisms, - This was not soluble in th:
condensed water. '

It is of interest that when the process of breathing
upon the record to dissolve the crystals, and
evaporation had been carried out several times,
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erystals seemed to disappear entirely; this was no
doubt due to the fact that the evaporation was very
rapid, and the erystals eould not form together as
befare, but remained as independent bodies only two
or three microns in digmeter, and could not be
rocopgmised as orystals.

. The slip was re-mounted on o ring conted with
Canada Balsam. The few obvious crystals which
remained in the resord did not become surroumnded
by drops, and drops did not appear where the masses
of crvstals were known to have existed before. On
the slip, however, there wers some small fragments of
the original resin adhesive which had become seatterad
as the slip was removed from its first mounting, snd
thesa immedintely formed iolo deops of perfectly
regalar outline, very similar in appearance to some
of the smooth organic cells deseribed under a gepamte

i These drops evidently had Httle or no
'r.om!nnev to spread over the HIII'fﬂ(‘F of the glass, and
were q'uit.a different  in  appearance from  thoso
originally pregent, which had a tendency to spread
ancl were therefore less pepular in outline,

The inferenes is that the ariginal drops were drops
of sgueons solution due to the presence of hygroseopie
material collected in the record from the air.

SECTION 4.-—THE JET DUST COUNTER.

(1) Tae Dovenr Stor MersonD

Many recordz taken by means of the jet dust
counter hove bemn examined in connection  with
other sections of the research work, and eall for no
wpecinl mention, On two or theee oecasions, during
nmusually dense smoke fogs, the instroment with the
double slot mentioned in the Nith Annwal Report

wis used.

The double record so produced 15 more difficult 1o

examine than a single track of particles and the time
tukom in the counting is grenter. The results of the
‘gount, however, appear to be reliable and show
definitely that in the counting of a heavy record
ta,]-;an h} means ‘of the single slot mstrument the
mumber of particles is liable to be under-estimated.
For instance, on November 26th, the recond taken
by means of the standand instrument did not appear
?ﬁ-ﬂ be more donge than had been obtained on many
pecasions previously when the count had not exceeded
52,000 '!]ﬂ[‘l:lﬁ!ﬂﬁ- per oo, A recond taken by means
the instroment with two slots was counted with
at. care, at least two hours being spent in the
punting of one strip of about 360 squares running
armpletely aeross  the  double dust  trace.  The
I for the strip was 5,600, representing 82,300
ieles per ec.
The single slot fails whoen the dust particles are
nmimerons 85 to be deposited one on top of an-
er, o difitulty easily overcome by increasing the
pefave length of slot used ns described, or by
pelueing the volume of air drawn through,

(2} Ax AvreEryamive Merion or REpuomse
‘e DeExsiry.

An alternative method of reducing the demsity

of the record taken by means of the single slot
uring o heavy smoko haze by o known proportion,

by providing a by-pass of known area of cross.
soction, is also being investigated, and may prove
to be as satisfactory os the use of the double slot.
In each case the greatest difficulty which presents
itself iz the maintenance of the nequired velocity in
the air jet to produee a compact record and efficiently
rotain the whole of the dust particles. The greater
the area of the passage for the air to the pump the
greater §a the difficulty in reaching the extremis
velocity reguived by the prineiple of the instrument,
but any slight loss of efficiency in this direction if
present ig evidently more than compensated by the
advantags gained in the counting, The vse of the
deuble slot is, however, only ealled for during the
densest amoke fogs experienced in the winter,

(3) RECORDE FROM PETERSFIELD AND ATHENS.

Among the interesting records counted in the
laboratory may be mentioned a sories of twelve
tiken by Captain Cave ot Potorsfield, which are
dealt: with later in thia Report, and which contained
organic particles of definite structure; alro a series
of twenty-four records taken in Athensa and submitted
by Professor D, Heinitis, Director of Observatoire
National Astronomigue et Météorologigue, Athens
Although  the information gained from these latter
aliles was not 50 great as might liave been hoped owing
to  defective manipulation of the instroment
when  taking the records, some unusual particles
almost  certainly organic in origin, were found.
These were (uite different from the mould eells
found in English records both in shape and in size.
Some cells were from 40 to 70 microns in length ;
soma wers most probably epithielial cells, but they
were not. présent in sufficient nomibers to allow of any
attempt to  idemtify them hy chemical means.
Oeeasionally crystals were found, but it is not cortain
that these were part of the actual record ; they may
have developed on the cover slip subssquent to
mounting, in & manner described in this Report
under the heading ** Deterioration of Records with
Keaping.™

(4) Droaxic PARTIOLES ¥ THE Ain.

It was reporied on Aogust 26th, 10238, by Dr. H.
H., Kimball of the United Btates l'hpnriment of
Agriculture Weanther Bureau that during the whaole of
August unusnal and comparatively large opalescent
particles had been encountered in records taken
in Washington by means of the jet dust sampling
instrurmnent supplied to him through the International
Union of Geodesy snd Geophysies. These particles
had not yob been identified, They were present in
large numbers in records token both on the pround
and from an asroplane.

At the beginning of September, a specimen slide
containing some of the particles was received from
Dr. Kimball. These particles had the appearance of
definitely organic structures, some onicellular and
goma bicellulnr; they wers unusually olear, turgid
and spherical or oval, but gometimes ireegular, with
aq many 85 nine short but well-defined Protubcrunm,
No nuelei could be ssen in the cella,

Drawings of the best defined particles wers made,
and these were exhibited by Dr. Owens at the
gointe of the British Association in Livorpoaol,

L
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Somewhat similar particles of evident organic
origin, eonsidered to be pollen grains or spores, had
been obtained occasionally by Dr. Owens in records
taken in the country. The numbers were, however,
always very small and no such particles had ever
been notieed in records of suspended matter in
Laondon.

On Dotobar 10th, 1628, a record of 1,000 ce.,
taken at South Kensington in the usual way was found
to contain two large bodies identical in appearance
with some of the opalescent particles in the American
record. Thesewere single oval cells filled with finely
granular matter, each 6 microns long by 3756 microns
wide, and ecach with o woell-defined iHl:Flilll ot ono
extremity. The cell wall appearsd rough and pitted
and was appreciably thinmer at the tip of the papilla
than at other points. From this date, particles of
definite structure were found in a large number of
records taken in or near London.  On the following
day, October 11th, they were present to the extent
of about 2 per litro at South Kensington. A record
takon at 10,15 aam. contained a peorfectly clear
spherical body, 5 microns in diameter, with smooth
eurface. a similar cell with rough and erinkled wall,
and a cigar-shaped body divided in the middle and
containing two definite oval cells. The latter was
not turgid, but bent over in the middle. The particles
were obviously organic cells, but for confirmation,
saveral simple tests were applied.

Water was introduced under the cover slip: the
cigar-shaped particle immediately became turgid
and apparently split open near one end. The length
of the extended particle was 10-3 microng and the
contre partition dividing the body into two equal
eolls was then well-defined.

A =mall quantity of a solution of Gentian violat
was introduced under the cover slip. The cigar-
ghaped particle and the sphere with the rough wall
at onee took up the stain and became almost black,
but the cloar sphere was unaffected,

Further records were found to contain similar
oval and spindle shaped particles, which readily
tock up the stain when mounted in blue glycerin
jelly,

A number of records were subsequently taken at
different times of the day and night from which it
was ooncluded that the organie particles were not
present ot all hours in Londen. For instance;
records talken in Bloomsbury on Sunday, October 14th,
at 1 aan. and at 12,15 p.m,, contained no definite
organic stroctures, but many square and hexagonal
ervatals some of which were quite well formed.

Apain, at 830 a.m., on Oetober 17th, records
wore taken simultanecusly at Cheam and in London,
at Bloomsbury. The Cheam recond eontained at
least 20 definitely organic particles per litre, genorally
oval in ghape and ap to 12 microns in length, together
with approximately G630 smoke particles per co.,
whereas the London record conteined only & or 8
hodies, all less than § microns in length. The
numbor of smoke particles shown by the Londeon
record was approximately 5,000 per ec.  The organic
particles from the air of Cheam on this occasion
were of particular interest. Three roughly oval
cells, each about 4 microns long by 2} microns wide
were found connected together end to end, and the

- —— e - -

two end cells showed signs of further subdivision by
a pronounced thickening of the walls about the middle.
Another body took the form of a single oval cell,
10 microns long by 67 microns wide, full of clear
colourless matter. The cell wall was smooth and
at one extremity there was a very well-defined
papilla, giving the whole a shape rather like a lemon.
Another somewhat cylindrical cell, 12 microns long
by 3-8 microns wide bore side markings suggesting
points of attachment to other cells, which gave it an
appearance resembling a portion of & cabbage stalk
stripped of the leaves.

Yet another cell, roughly square with a side of
3-8 microns contained s reddish brown ball of 4
microns diameter with rough surface—possibly a
£ e

? The volume of air through the instrument
in taking the above records was in each casze 500 ce.

A further record taken on the same day in
Westminster shortly after 4 p.m. contained one
clear oval body, 6:7 microns long by 3:3 microns
wide, on which appeared 6 small bud-like pro-
tuberances, irregularly spaced on the surface. The
record waz kept under observation and at 4.20 p.m.
five of these buds appeared equal in size, the
sixth being much smaller; fifteen minutes later,
two of the processes had practicelly disappeared,
while two of the remainder had appreciably increased
insize. At 4.50 p.m. four processes remained, ong of
which had still further increased. Forty minutes later
the smallest. which had hitherto remained unchanged,
was found to have disappeared and its former position
was marked by a small black particle not more than
half o micron in diameter, just appreciably separated
from the main body, suggesting at first sight that
the proces= had now become completely severed.
It is, however, more probable that this was a smoke
particle at first unnoticed, owing to its being hidden
by the process which had now been withdrawn into
the main cell,  Of the three remaining, the largest
process had further appreciably increased since
5 pm., and took the form, roughly, of a hemisphere
of radiuz somewhat less than 1 micron,

On the next morning, October 18th, the oval body
appeared as a single eell with no protuberances, un-
altored in size within the limits of aeccuracy of
IMeasuramet,

This cell appeared to be not guite turgid and the
former positions of two of the processes were marked
by the slightest irvegularities in its outline. Beyond
this no traces remained, but the single smoke particle
near the body already referred to was visible. It is
thus probable that the rapid change first noted in the
appearance of the body may have been due to loss of
water by evaporation owing to the focussing upon it
of heat rays by the condenser of the microscope.

The alide was gently warmed by placing it under
the microgcope lamp for four hours, but no change in
the nppearanes of the body was detectable. ]

Another record containing organic particles was
mounted upon a slide face upwards. When the slide
waa breathed upon, drops condensed round the cells,
which swelled up very considerably, and in '
casez thin projections were thrown out, only to
return to the original condition as the elide dried,
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thus affording confirmation of the drying theory of
the above phenomanon.

The 12 records taken at Petersfield between the
end of August and the middle of October, 18923,
referred to above, were submitted by Captain Cave
for oxamination. These, sgain, were found to
contain spore-like  particles of definite structure,
similar in all respects to the organie particles already
referred to,

were generally single, smooth, oval cells,
each with a well-defined papilla at one end, varying
in overall length from 4-3 to 10-5 microns, but
vecasional particles of different form were present.
In a record taken on October 4th, there was an
oval cell 6 microns long by 3 microns wide with a
rough surface coversd with black markings, and in
a record of Oectober 6th there was a cigar-shaped
body 15 microns long and 4 microns wide. The
record of August 3lst contained four smooth oval
bodies attached end to end in a string 225 microns
long, and several strings of smaller particles with the
appearance of hyphs dividing into separate cells
were encountered in other records. The record of
October 16th contained a large particle 24 - 75 microns
long by 6 microns wide, divided into six well- defined
compartments. There is little evidence of variation
of the number of particles with the wind velocity at
the time of taking the records, as given by Captain
Cave. This is shown in the following table .—

No. of
Date, Wind Force | Humidity Organio
1923, Beraufort No.| Per Cent, Particles
per 10,000 ce.
Aug. 3l - 3 G2 40
Sept.1 - 2 90 32
] - 3 B | 24
[ - 1 B8 30
26 - 3 01 5
27 - 2 B85 15
Oct. 4 - & B4 T0
5 - 2 | 13
[ - 2 0 16
, 9 - 4 99 60)
- 13 - 4 A | 20
.16 - 4 54 10
i.
" The.connection between the number of particles
h{_ wind foree is not very definite, but this may be

lnimable by the fact that in no ecase was the volume
air drawn through the instrument greater than
500 cc., and these cells could not conceivably be
uniformly distributed in the air, but would vary
ith every eddy and change of direction of wind.
loreover, several of the records comtained erystals
various H of development, which were
ically indistinguishable from the smaller organic
8, #0 that some measure of uncertainty exists in
s counts of the organie particles.
No conneclion is apparent between the nunber of
p bodies snd humidity or wind direction. As is
win later, the number would probably be dependent

rather upon the humidity of the air somoe hours
previously, and the wvaristion in wind direction is
not suflicient to form any basis of comparizon.

{5) Oniciy oF Orgaxic Particnms.

The occurrence of particles unlike anything
previously noted both in Ameriea sand in England
appeared at firat sight to suggest & common origin,
and it was suggested by several that this might be
the severe earthquake which had recently been
experienced in Japan. It is known that under
gaitable cirenmstances voleanie dust may be carried
great distances, as in the case of the Krakatoa
eruption of 1883, and it is conceivable that quantities
of dust may have been raised from the ground during
the earthguake to the high levels in the atmosphers,
and carried far. It was noted that the organic
bodies  were partienlarly in evidence during - wet
weather, when rain would be more likely to eause o
down draught of air from higher altitades than to
stir up particles from the ground.

This suggested origin of the bodies is, however,
improbable; the difference between the number of
particles present in London and st Cheam at the
same time pointed rather to & local soures, the meost
probable sxplanation being that they were spores of
some [ungus, the growth of which was favoured by
the wet weather. A portion of a whitish mould—
probably mucor or ovstopus—found on a fallen
apple at Cheam was examined and found to contain
a large number of readily stainable globular eells,
gimnitlar i =sze to those obtained in the records,

In #ize and all other respects, the orgenie bodics
correspond with spores of almost any mildew, rust
or smut, which, according to one text book ** fourish
in proportion to the wetness of the season or the
dampness of the locality.' Spores of corn emut and
grass smut, and indeed of most of the Ustilaginacea:,
corresponed  ¢losely with the particles found, as do
also the conidia of white rust.

Many of the spores of the Ustilaginaces are
eoloured ; this may possibly account for some of the
izolated coloured, spherical particles which have
been oecasionally found in previous records, although
it iz known that coloured glassy spheres are also
produced in furnnces,

Comidia of white rust (Cystopuz candidus) are
normally of about 13 or 14 microns in diameter. In
the presence of moisture these swell and at one
extramity of each there is produced an obtusze papilla.
In the process of growth vacuoles are then formed in
the contents of each conidium and the protoplasm
becomes separated by fine lines of demarcation into
5 to § portions, whicl develop into zoospores in the
course of from 14 to 3 hours. If mot immersed in
water the conidia of eystopus may remain unchanged
for az long as a month,

Thus, every kind of definitely organic particle
eneountered may be explained on the basis of
spores  of microfungi, snd the recent abmornal
iherease in their numbers may be the outcome of
weather eonditions particularly favourable (o their
development

It is probably more than a coincidence that tlhese
mould cells appeared in the autumn apperently for
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the first {ime, at least were dotected then for the
first time, and one naturally looks for something
which oceurs in the autumn and not at other times
of the year to account for this. The fall of the leaf
iz one of the most abvions signs of autumn and when
the leaves are dead and exposed te continuous danp
they are likely to support the growth of moulds of
differemt kinda.

One can easily coneeive of threads of mould cells
growing up from the surfaces of dead leaves, and the
spores produced being swept away by the wind.
Also, when the leaves have fallen they are carried
about in the wind and rubbed against each other
<o that any mould en the surface is more than likely
to beoome detached and set free in the air.

To test this hypothesis a pumber of dead leaves
from the trees in the naighbourhoad of Cheam wers
collected by Dr. Owens and on examination uncder
the microscope there was evidence of mould on some
of them, but not in any quantity. The leaves were
dey at the time and possibly any mould would have
become cetached, but in the angle between the
mid-rib and the lateral ribs of the leaves at the
back there were in many c¢ases masses of white
thread-like material. A piece of one of these leaves
was placed on a drop of water under a watch glass
and within 12 hours s plentiful erop of mould hod
appeared with branched threads of spores.

It appears probable, therefore, that dead leaves
were the chisf source of the mould cells found in the
air.

Az a further teat, on Oclober 2Uth, a dize was
et from o leaf of suwitohls dimensions to fit in thio
jot dust counter; this was sterilised by boiling and
a reeorcl was taken on i ot Faam. h_'," dm“'hlﬂ 1,000 e,
of air through the instrument, The dise of leaf was
placed under a glass in a drop of boiled water in a
dark place, in the hope that spores collected on the
leaf would produce & growth of mould similar to
that already found upon the unaterilised leaves, The
result was negative, but this may have been dus to
complete absence of spores in the litre of air drawn
through the instrument on this oecasion.

A number of the leaves were placed in a box lined
with moistened absorhent materisl, over a micio-
seope slide, though not in actual contact with the slide.
After un interval of ono day the slide was removed
and was found to be densely coversd with organic
bodies containing specimens identical with every kind
previously encountersd in the records of the jet
instrument, thus affording strong evidence that the
latter wers actually derived from moulds growing
upon the dend leaves, the growth having probalily
been assisted by the abnormally wet weather which
had prevailed for some time,

Many photomicrographs of the organie particles
found i various records, and also of the mould
cells collocted from moiat dead leaves were taken, and
typical ;n-m]m]:h-_-,t are furniEhed o Figs, # and 10,
The similarity between the bodies from thess two
sources ig very marked when thoy are seen avtually
under the microscope, although the appearance in
the photographs is somewhat different. This i= due
o the fact that in the reconds of the jet instnument,
the cells are projected on to the zlips at high velocity
and make good contact with the glass, so that they

lio in one plane and may be brought into foeus more
satisfactorily than those which bave settled down
slowly.

The possibility of fungi growing on the blotting
paper lining the walls of the damping chamber of the
ingtrument s not been overlooked, Records wers
taken for comparison using a damping chamber
which hacl been in use for some months and o chamber
freshly prepared with new blotting paper. The
rezult in ecase was the same, and no growth
whatever could be detected on the old blotting paper
after removal from the instrument.

(6) CRYSTALS 1IN THE AR,

The occurrence in dust records of crystals of
varions kinds, sometimes well-defined and sometimes
skeletal has been noted on many occasions.*  Several
records taken in October, 1923, contained abnormally
large mmounts of erystalline matter. For instance,
records on Sunday, October 2lst, both in London
and at Cheam contained many erystals, some square
and undoubtedly eonsisting of sodinm  ehloride.
This iz mentioned as being of interest in view of
the severs gales just previously experienced, particu-
larly on the south coast, during which quantities of
salt were doubtless thrown into the air. 1

{7) Coeaxrso or COVER SLIPS.

Reference was made in the last dnniual Report to
doterioration of records on keeping, due to con-
densation of drops of liquid on the lower surface of
the cover slip.  This condensation was apparently
independent of the dust record and it appeared
possible that it might have been due to hygroscopio
material left on the cover slip after cleaning. The
most convenient method of cleaning is rubbing by
means of u handkerchief, which leaves the surface
free from particlos, but care must be taken that the
handkerchief 12 not previously handled otherwise
vory obvious smoars of gressy matter may be loft
on the slip. The risk of comtamination of the
handkerchief by hygroscopie salts from contact
with the hands must be always great and may aceount
for the subsequent condensation of drops on the cover
glip. Oecasionally instead of drops, perfectly formed
dry crystals, or small particles, probably erystals
too sinall to ghow any characteristio shapes, develop
on the slip, apart from the dust record.

The nature of the dvops is diffieult to determine
since they immediately evaporate if the cover slip is
raiged from the mounting, but they probably tonsist
of :—

{a) Bomething volatilised from the adhesive
el

1 .

or (B Water condensed on hygroscopic el

With regand to the former possibility, Canada
balsam or other coment containing a volatile solvent
cannot be used for drey meunting the eover alips since
the solvent rapidly condenses into drops in the closed
cell under the cover slip. For this reason the
resinous adhesive now always used was chosen and
it zhoull contain no readily volatile constituent, As

* Ninth Repord, M.CL 200,
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already mentioned, the drops under discussion are
very readily volatile. It has, however, been noted
repeatedly that the drops form most abundantly
upon slips which are well sealed down round the
wdges; if the ring of adhezive iz not continuous and
communication exists between the cell within the
ring and the outside air, the tendeney to form drops
is definitely retarded.

On the other hand, when a meonl contains
hyvgroscopie nuoclei, sueh as erystals of sodium
ehloride—small erystals of which are very hvgro.
seopic—eondensation takes place upon these nuelei,
which supports the water condensation theory of
the origin of the drops.  Again, when water is allowed
to flow under & clean cover slip, as in experiments on
staining of particles from the air, the glass for some
distance in front of the advancing edge of the water
becomes very densely covered with drops, which
often run together and make the actual boundary of
the water quite indefinite, thus showing the great
temdency for waler drops 1o condense on even
earcfully cleaned slips,

evidencs of the i ee of the drops
and the dust records on eover =lips i= given by examples
such a2 the following :(—

On il 25th, 1923, reconds were taken at 10.5
at 10.30 pom., and the eover slips wers
-moimted under identical conditions side by side on
the same slide: both cover slips were well sealed

f

On May 15th, 1923, the 108 pon. record
as good as when first mounted, the slip being
quite clean apart from the linear dust trace, but the
cover slip with the 10.30 p.m. record wus densely
The inference is that the slip

ng.
may be conveniently referred o as A B, C, and D.
The slip A was cleaned by means of a soft hand.
kerchief of fine texture which had not been unfolded
sinee washing and was mounted upon a slide which
been kept with its adhesive for three weeks
in the case of the dust counting instrument.
The slip B was cleaned by means of & cheaper

effects due to volatile matter
which may heve fallen on to the slide when in the
case of the instrument, two other slips, C and D,
cleaned in & similar manner to A and B respectively,
were mounted upon a slide freshly fitted with tin
rings= coated with adhesive. The portion of the slide
wumder C was cleaned by means of the soft handker-
chief and the portion under D by means of the
cheaper cotton handkerchiof. All the slips A, B,
C and D were practically free from markings and
would be regarded as elean enough for use in taking
. reenrids.  No drops whatever were present on
ny of the slips,

Twenty-four days later the slides were examined
L wried i

o

U A there were no drops but the slip was
coversd with very small, dry particles. At the edges
of the slip, near to the tin ring, the particls were
larger and spaced further apart, and very close to
the adhesive there was & clear ring entirely free from
patticles. In the ecentre the number of particles,
all on the limit of resolution of the microscope. per
square millimetre of surface was spproximately
#0,500, and the scattering was apparently imdis-
criminate. Near the edges, however, the larger
particles were definitely formed into symmetrical
group=—evidently the beginning of some erystalline
structure, and in places the orientation of thread-like
ervstals which were forming suggested the move-
ments of the handkerchie! during the cleaning of
the slip.

The =lip B was covered with equally disiribuied
particles muech larger than those in A, of bluish
transpareni appearance. The number per sSquare
millimetre was approximately 20,400. No drops
were present and there was no sign of symmetrical
arrangement of the particles or other surface markings.

On C there were neither drops nor particles: the
slip wa= &= clean as when first mounted.

D) was eovered with particles not arranged in any
symmetrical pattern, but there were no drope.  Each

rticle took the form of a fne thread about

{} microns long, with a slight knob or thickening au
one extremity. The number of these per square
millimetre was approximaiely 3,0040.

The shides were then stored for exactly ohe year,
when they were resxamined. The adhesive showed
marked deterioration which had evidently begun
where exposed to the air. Here it was opal=scent
and hard and the decay was spreading evenly under
the elges of the eover ship.

The bottom of the ecll under A had become
densely covered with particles, apparently all cry=tals
of iwo kinds. Some were clear and roughly sphereal
with & square tendency, generally from 1.7 to 3.5
microns across and others were very fne blosh
needles approximately 35 microns long.

The number of large erystals per square millimetre
of surface was approximately 3,300 and the number
of small needles about 24,500,

The ecover slip was densely covered with drops
approximately 550 per ’::Eum millimetre, curiously
grouped into clusters, patches of dry eryzials,
but there were practically no small black particles.
The drops varied in diameter from 3.5 to & microns.
There were numbers of long threads of eclouriess
erystals up to 5 millimetres long, curled into spirals,
and branched in all directions. Other dry, rhomboid
crystals were present and one dense circular patch
of needle shaped erystals was .57 millimetre
diameter.

The slip B was covered with drops, but no
particles or eryvstale. The drops, up to 20,400 per
square millimetre, were generally about 7 microns
in diameter, but the Iargest wore up to 14 microns
in diameter and the smallest 1.8 mierons.

The slip C was also covered with drops of the
=ame sige, up to 6.500 per aguare millimetre, with
no particular arrangement exeept ocvasional streaks,
suggesting the movement of the handkerchief during
cleaning, together with a very few small, glassy
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looking particles about 1 micron in diameter, each
surrounded by a dreop of Hguid.

No drops wers present on glip D, axcept at the
extreme ocges, where they were evidently derived
from the adhesive. but it was denzely covered with
perfectly  formed dry, rhombeid crystals up to
11 microns in length, together with an enormous
number of very fine particles on the limit of resolution
of the microscope—approximately 44,500 per square
millirmetre,

Ii appears to be impoasih]a that the relatively
great amount of material present upon the four cover
slips could be derived from the handkerchief used in
cleaning the slips: the crystalline matter at least
probably comes from the adhesive, which is in an
obviously unstable chemical condition. The large
erystals would be hardly likely to interfere with the
counting of any ordinary dust record, and the most
gerious form of rapid deterioration appears to be
dug to hygroscopic matorinl left on the slip dar-
ing cleaning, which emphasises the necessity for
keoping & special eloth for the purpose, and the
cxclusion of dust from the slides before the cover
slips are mounted. The best plan would probably
he to keep a stock of well-washed cotton slips, each
to b used onee only, when the records may be
cxpected to remain in good eoudition for n considerable
time. No better adbesive than the resin mixture
cmploved has vet been found and for the present an
absolutely permanent method of mounting  the
records dry cannot be given.  They may be mounted
permanently and preserved indefinitely immersed in
a medivm  such as Canada  balsam, but the
disndvantogo of this method, sueh a8 the complete
disappearance of a lorge proportion of the smallest
particles and the difficalty of manipulation outside
the lahoratory, render it unsuitable for general use.

[(H] SPFECIFICATION OF MicROSCOPE FOR THE
Exanimmarion or Dust BHEOODRDS

For the conventenes of those wishimg to nndertake
A microscopic examination and counting of duost
particlez in the air obtained by means of the jet
ingtrument for dust sampling, a specification of a
microscope suitable for the purpose is given below,
together with brief instructionz for the use of the
dust counter.  With such an instrument and acces-
soried the counting of dust records should present
no diffienlty. This specification has been prepared
because many veally good microscopes, excellent for
Uﬂ!'l.‘:' purposes, are not suitable for this particular
WOrH.

Microscope Body ond Stand.—The microscope
itself should be of good, frm design, suiteble for the
use of high power objectives, Tt should be provided
with a built-in mechanical stage with two movements
at least 1 cm. in extent, at right angles to one another,
atidd preferably the top plate above the moving
mechanisim should be capable of rotation, so that a
particular line on the slide to be examined may be
sot parallel to one of the traversing movements of the
stage. Failing the revolving top, large clips per-
nitting the slide to be orientated in praetically any
direction on the stage may be used, but nom-
rotatable mechanical stages with special clips for

' holding the slides in one fixed position, such s are

fitted to many mieroscopes, are unsuitable, Vernier
scales are useful, but not really necessary.

It is possible t0 make use of o microscope with
fixed stage for counting dust records by the addition
of a small fitting designed by Dr. J. 8. Owens,* but
this is not nearly so convenient as a built-in mechanical
stage, as above recommended.

Below the stage there should be & focussing
sub-stage, with centring adjustment, fitted with &
condenser of the Abbe type, with stop carrier below
the bottom lenes,

A double or triple nosepiece—preferably of the
dust-proof type—is slmost s necessity, and the
objectives carried must centre fairly accurately one
with another, otherwise difficulty will be exporiencetl
in finding the dust record under the higher powers.
Other means of changing the objectives are not so
convenient as the rotating nosepiece.

Objectives.—Three objectives at least are advisable,
the most useful for ordinary work being & §-inch
(16 mm.), }-inch (4 mm.) and y-inch (2 mm.) oil
immersion. An essential property of all the objectives
ig fatness of field, which generally entails some
sacrifice of numerical aperture. Special research
objectives of wvery high numerical aperture and
correspondingly good power of resolution are not
suitable for the present purpose, for with them it is
impossible to bring into focus at the same time more
than a small section of the field of view, while they
present in this case no compensating advantage over
the more usual and cheaper objectives.

Atmospheric dust records must be mounted and
examined dry, that s, not immersed in any mounting
medium, otherwise many of the smaller particles
near the limit of resolution of the micro > dis-
appear completely, and the difficulty of obtaning a
medinm sufficiently free from particles not to interfers
with the counting is appreciable. Thus an air
is necessarily introduced into the system above the
condenser and the high numerical aperture of an
oil immersion objective cannot be effectively utilised.

Furthermore, with the low power it is essential
to use dark ground illumination, which cannot be
casily accomplished under an objective of
numerical aperture, unless the aperture is reduced by
the insertion of a special stop.

A 2/8-inch of numerical aperture -28

achromatic,
a 1/8& s ” 0-74 :
semi-apochromatic.
a 1/12 " " 1-28
achromatie.
and a 1”:5' " " o 1-3ﬂ -
somi-apochromatic.

have been used for some time at the laboratory aad
have given every satisfaction. Objectives of similar
make and type can be obtained with mounts of
such length that on changing from one to the other
by turning the triple nosepiece practically no move-
ment of the tube is necessary for re-focussing, a
property which is of the greatest convenience,

* Ninth Annual Report, MLO. 260,
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Eyepicces.—Lyepieces of magmification = 6 and
= 10 are generally sufficient, but a higher power,
say 20 iz useful. Twao eyepices reticules, or
migrometers, are necessary; one, which is used for
counting the particles, ruled in millimetre or- half-
millimetre squares, and the other bearing an ordinary
seale for messuring the dimensions of the particles.
A stage micrometer is required for calibrating the
reticules.  Beticules produced by a prainless photo-
graphic process serve quite well and may be ohtained
comparatively cheaply. It is of importance that the
lines, however produced, should be on clear glass;
one form of reticule specially designed for use in

sex involving counting under the microscope.
in which alternate squares are slightly tinted in &
chess-board design should be avoided. This form of
micrometer may be satisfactory for the counting of
relatively large bodies, such as blood corpuscles, but
it 18 unsuitable for counting small dust particles.

The reticules may be used in conjunetion with the
# 6 eyepiece, if this is of the Huygenian type,
supported within the mounting on the usual hight
stop.  This arrangement, however, leaves no satis-
factory provision for focussing the scale Lo suit the
gight of different observers, and it is very much
preferable to use a special micrometer ocular, in
which the top lens is mounted upon a sliding tube
for focussing. One such ocular may be used, but
to avold constant changing it 15 generally worth
while providing a separate one for each reticule.

Aeceasories.—A series of about three stops to fit
the carrer in the condenser should be provided for
mrposes  of dark  ground illumination, and the
%nma.l]mt which will Egl;va i good black backgrouncd
with the $-inch or 16 mm. should be used. Occasion-
ally, for rapid approximate counting, it is desirable
to use dark ground ilhomination under the J-inch
objective, with numerical aperture suitably reduced.
In this cass it may be necessary to use & larger stop
than is required under the §-inch.

A polariser and analyser are useful fittings,
lqmially when it is desired to investigate special
dust likely to contain mineral matter, for instance,
particles from the air of mines or factories.

The interposition of a piece of pale blue glass—

- not Spitta blue—between the source of light and the
~ microscope often improves the definition appreciably,
; which is of importance when particles near the limit
of visibility arve being counted,
l For illuminant, an ordinary 60-wall pas-filled
lamp with white-opal, or imitation opal bulb, i=
~ highly zatizfactory, and is recomumended in preference
to any other light source for general convenience

jmd suitability for dark ground illumination.

Daylight is not suitable. |
Where electrie light is not available an oil lamp
~ flame or ineandescent gas may he ased.

(B) PREPARATION OF BLIDES,

A convenient fnethod was described in the last
Annual Report for the mounting of dust counter
rocords dry, that is, with the parficles not embedded
in any solid or liguid medivm.  This dry mounting is
i gince if mounted in & liguid the larger
icles are liable to be swept away and the smallest

particles near the lunit of resolution of the microscope
disappear, no doubt owing to the similarity between
their refractive index and that of the mounting
medivm,.  For this reaseon the method of mounting
dey, which admittedly has certain small disadvantages,
was evolved, in which thin rings of tin coated with
a special adhesive are lixed upon microscope zlides,
The adhesive dees not drey, but remains tacky, so
that after teking o record all that is necessary is to
place the cover glass upon the ring, record downwards,
and press gently, when it is at once firmly mounted
and cannot be removed without warming. The
record i8 thus mounted in air on the underside of the
cover glass,

For the preparation of the lides for use tho follow -
ing procedurs has been found convenient ;-

Clean the suriaces of the required number of
glides and lay out on a level table.  Press the tin
ringz between two flat surfaces, such as two slides,
g0 as to remove bends and make them lie guite
flat. Melt the adhesive over a bunsen flame, not
allowing to become hot enough to give off visible
fumes, and into it dip the tin rings one by one,
held in a pair of long, pointed metal foreeps slightly
warmed in the bunsen flame.  This warming prevents
the collection of adhesive on the forceps and the
formation of strings of adhesive. In removing
the ring from the adhesive touch the surface of the
liguid with each ring to remove the hanging drop,
and then place the ring in the required position
on the slide.  Onee the ring is on the slide its position
eannot bhe easily altered. Place the slides with
ringz one by one on a flat piece of metal and warnn
the motal gently until the adhesive just melts and
flows into an even eosting on the rings. Remove
the slides and plaes in s lavel position to cool.

The rings will then be cemented all round to
the slides and will have a coating of adhesive also
o their free surfaces. The slides should be
placed in a box free from dust until required
for use.

Slides thus prepared should remain suitable for
use for several weeks, after which the adbesive
becomes opalescent and hard. The rings may then
ba conveniently removed from the slides by immersing
them in a tall narrow beaker of henzene, after which
they. may be recoated with adhbesive. It s
advisable to prepare suflicient slides to lsst for
pbout three weeks only owing to the hardening
referred to.

(1) Taxmso THE DUusT SAMPLES,

Fix the pump to the body of the inetrument,
remove the plug and place on a bench with the
thres-claw spring upwards, Then clean a microscope
vover glass by wiping with a rag moistensd with
benzene or xylol, if necessary, and finally by hreathing
om the glass and polishing it with a clean, soft cambrc
haudkerchisf reserved for the purpose, wubbing the
slip enclosed in the handkerchiof between the finger
and thumb, After s little practice it is possible
to tall by the ' feel ' of thi slip when all dirt is
removisd, On examination under the microscope,
with o low EZ{E" objective and dark ground ilhunina-
tion deseri below, the slip should be free both
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from dust and from smears of grease. A silk hand-
irorchiof is not recommended a3 it is not suitalle for
taking off fine smears of grease, which are the most
troublesome markings to remove.

Take up the clean slip by the edges between the
finger and thumb and place upon the spring of the
plug, when it will be supported free from contamina.-
tion, with the lower surfuce protected from falling
clust,

1f in the open, where it is too windy to place the
cover glass down, or whers there is no convenient
place to do so, it will be found easy to hold the clean
cover gliss by the edges between the linger il
thumb of the leit hand, taking care not to tonch its
sl e,

Having ensured that the blotting paper m the
damping chamber is wet, take up the apparatus by
the pump. aveiding touching the demping chamber,
andl elose the hole for the plug by pressing against it
e base of the thumb.  Withdraw the pump handle
gix or eight times to fill the damping chamber with
air to be tested, pick up the cover slip by the edges
and place in position in the cell, with the lower pro-
tereted =surface downwards, Screw in the plug amnd
pull gut the pump plunger smartly so as to draw one
ot mere volumes of air through the jet, allowing an
interval of about 10 seconds between each stroke,

Romove the plug and ilrop out the cover slip on
to this hand, The record is now on the upper surface
of the glass, therefore pick up the =lip by the edges
without delay and invert, By holding in a bright
light and examining against & black background, it
is usually possible, in cities, to see the direction of
the linear deporit of dust,

Place the slip, suitably orientated, upon the tin
ring of a prepared slide with the record downwardz,
Hold the slip in position for a few sceonds under the
thumhb. when it should be firmly sealed down all
round the ring. The top of the slip may now (ITH
elennad,

The slicles should be labelled with the following
particulars :—

I. Mumber.

2. Place of taking record.

3. Time of taking recond.

4. Yolume of air drawn through i1!ta\.|
8. Date.

It will generally be more convenient (o munber
thie glicles aucl to enter Tull particnlars i 8 notebook,
where a record of prevailing weather conditions,
windl direetion, visibility, &e. may also be kept,

(11) Exasinarion o KRCORDS,

There 15 generally diffienlty in finding  the dost
recorids under the microscope unless dark groand
illwmination iz emploved. When uzing a low-pewer
objective, such as a 1 inch or § inch, sl a centre
stop of suitable dismeter is placed in position in the
carrier nler the condenser, the ivs disphragm being
opened to itx fullest extent, the centre vays whicls
would normally pass direetly through the objective
to the evepicee are ent out, with the reasult that the
ohject viewed is strongly illinimated from all sides,
bt the background appears black, Thiz & termed
# dark-pround illumination.”  The stop v #hwouldl

= —— e

be the smallest compatible with the production of a
dark background, when with an illwminmant such ns
already specified above, the smoke particles stand
out vividly as bright spots, and the dust record is
eagily visible, even when containing comparatively
few particles,

For pecurate counting and measurement of par-
ticles it iz essential that an oil immersion objective
should be vsed. A rongh count may be made under
u }inch (4 mm. ) objective and dark ground illumina-
tion, but this fomishes no nformation a3 to the sie
of the particles, the majority appearing as spurious
diffeaction dizes, and further the number of particles
soen depends upon the strength of the illumination
employed.  The smallest particles generally cannot
be detected by this means. Dark groond illuming-
tion of particles mounted dry is possible under o
} inch when a special stop is mserted in the
objective to reduce its numerical aperture. Special
condensers for the procduction of dark ground illa-
mination with objectives of high numerical aperture
are not suitable for use with dry-mounted specimens,

{12) ARRANGING SLIDES FOR EXAMINATION.

The glide should be placed in position on the stage
and arvanged, either by sliding it about under the
holding-down elips or by means of a rotating plate,
o that the record runs parallel to one of the move-
menis of the mechanical stage and at right angles
to the other. Thus by turning one milled head the
record can be examined from end to end. and by
turning the other it is moved across the field. The
f.inch objective and dark ground illumination should
bo used ad this stage.

During counting it is necessary to move the record
laterally by means of the mechanical stage. keeping
some part in view alf the time. Consequenily, the
movement of the stage must be very steady. In
most microscopes the to-and-fro moverment 1% effected
by means of a rack and pinion, and the left to right
movement by means of o serew. The latter is more
easily controlled than the former, and should be
reserved for the above lateral movement of the
record for ecounting, It is thus desirable that the
dust trace should be arranged at right angles, and
not parallel, to the longth of the microscope slide, if
a stage of this 1ype is used.  Should both movements
be operated by screws, the record may be arranged
longitndinally on the slide, if desired.

The net-ruled micrometer eyepiece should then be
inserted and placed so that one set of rulings runs
parallel to the length of the record.  Without movin
the eyepiece or slide, the high-power objective s-'lu:lulﬁ
be bronght into operation. It is asswmed that the
various objectives are correctly centred with regard
to one another and to the substage condenszer. The
stop must be removed or definition will be had. The
light should be adjusted by means of the iris
dinphragm to give the best resolution. A piece of
pale blue glass interposed between the source of
light and condenser will often improve the definition.

The width of the record will now more than Gl the

fiekl of vision, hence the necessity for setting: the
recond parallel o the divection of movenent of the
stage under the low: power.
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If it i3 desired to employ a microseope. without
hugilt-in meehanical seage, by utilising the small special
fitting to which reference has already bean made, it
iz best to mount the records with the linear deposit
in the long axis of the slide; alzo, as the attacloment
rafses the microscope slide a few millimetres above
the stage, it will be necessary to adjust the height
al the condenser to suit the level of the slide,

(13) Counming..

It is required to count the particles in o strip one
pguare wide, running completely weross the recond ot
right angles to its length. Since the record i= in the
form of a line of known length and of uniform width
and seatter, simply multiplying the count of one
strip by a factor, depending upon the magnification
of the microscope, will give the total number of
particles in the record. To ascertsin the factor, the
number of such strips in tho length of the record may
firat bo counted under the low power, Supposing o
§-inch objeetive iz used for comnting the mumber of
strips, and theie are fifty strips in the length of the
record :  ther, if the i-iul'_‘h magmifics four limes s
mineh as the §-meh, the number of strips when using
the d-inch will ba 200, IF the -inch magnifies ten
times a8 mowch a8 the §-inch, the nunber of strips will
be 500, when examined ander the oY-inch. I the
magnification produced by the varous objectivis iz
noti known, it may be ascertained once for all by the
use of a stape micrometer, that iz, a glass slide on
which is ruled a series of fine lines at known distanecs,
=ay, 0-001 em. apart. Core must be taken that the
draw tube of the microsoope is in ils correet position.
for the objective used, wid the same position must
be adhered to in making connts.  Supposing that in
u partienlar case 300 particles wre found in & sivip
across the record when examined wuler the [p-inch,
and thae 50 e.e. of air have been deawn through the
jet, the nuwmber of particles per c.e. will by

300 x 300
TR = (s
Generally, if:— it
S represents the number of strips in the length
of the recond, ;
N ropresents the number of particles per stop,
€ represents the nurmbor of coo. deswn through
the jet in taking the recond,

thea:— .
Number of particles per c.e. of air s=-—"—

To simplify matters it will be advisable to use the
same volume of air for each record ns far as possible,
and to connt under the same eyepiece and objective,

Thus the Imtnrg will remain conztant.

By turning tho milled head of the mechanical
stago shift the slide so that the record moves just off
the right band side of tho field of vision, Select a
row of squares near the middle of the reticule to
‘define the strip to be counted and slowly move the
record into view, counting the isolated outlying

icles as they cross s convenient vertical line.
hen the. thinly scattered outlying particles are

-

pansseil, Bhe rost of the record should be counted squars
Ly square.  Bring the last of theso scattered particles
to the edge of the left hawd square of tho selected
strip and write down the number of particles visible
in each suecessive square to the other end of the row,
Then, by means of the mechanical stage, bring
the last particle eounted back to the starting squsee
and eontinue with the counting. . This may be
repeated antil the oppozite side of the record is
reached, when the few isolated scattered particles
ot that side may be counted as before while moving
thie stage.

The image produced by the objective may not he
aufficiently good to permit of counting the particles
in the squares ol the edge of the reticuls.  With ono.
particular objective it has been found best Lo use only
the middie four squares in the eyepiece and to move
the stage several times in the counting of each strip
aeross bhe record.

It is advisable to count two or thros transverse
strips at different parid of the linear record ad to
take an average of the results, which should agree
to within 10 per cent.,

It i= easiest to obtain a reliable count of a record
when the maximum number of particles per squane of
the reticunle is about 200 to 30, which, after a little
practics, ecan be fairly scceurately estimated at a
glanes. A pecord of this density is just eonveniently
visible to the naked eye and permits of easy mounting
in the correct orientation on the slide.

Thring an ordinary winter day in London, it is
sufficient to talke only one stroke of the pump; on a
clear summer day in the country as many as 40
strokes (2 litres) may be necessary. On the other
hand, in o dense smoke fog 50 co. may give too dense
g record, as already referved to under *f Double
Blot,”" Section 4, Ninth Repord,

li a record 1= wavy or broken this is due to the
presemes of dust in the slot of the instrument which
ghould be eleancd by means of a slip of 1hin papos
pushed through from below, moistened with xylol
if found necessary,

{14) Sizr Axp NaTURE OF PARTIOLES.

In addition to the number of particles connted a
note should be kept of their dimensions, shape ond
other chorseteristies. The sizes may be measured
by means of the eyepiece scale, previously standard.
iwed by comparison with p stage micrometer.  The
recond may conzist of minute black smoke particles,
erystals, spheres—transparent or opadgue, and aggre-
gates of numbers of particles,

It will generally be found that smoke particles tend
o b oof & uniform size, which should be noted, {oget her
with the maximum diameters of isolated particles,
aggregates, ete, The smallest generally grade down
to the limit of resclution of the mieroscope; particles
below a critical dimension appear a= spurious dises
due to diffraction, this dimension depending apon
the ohjoetive used,

(15) MeETHoD OF OBTAINING URYSTALS FROM
THE DErosir

An alternative methosd of using the instroment,
which provides additionsl informaetion ss to the



i ADVISORY COMMITTEE ON ATMOSPHERIC POLLUTION.

nature of the dust was referred to in the Eighth
Annnal Report. This is brisfly as follows:

In taking a record for the purpose of counting the
instrument is held in the hand by the pump barrel
and the volume drawn through iz adjusted so as
not to get too heavy a deposit. In the method
now referred to the instrument is held with the
damping chamber in the left hand; this slightly
warms the damping chamber and more water is given
to the air drawn through the jet. A sufficient
volume is then drawn through to give a heavy
deposit, say 20 times the volume required for
counting. The effect obtained under these con-
ditions is that a comparatively large quantity of
water is condensed upon the record and filters through
it, being blown out laterally as the air flows away
along the surface of the cover glass.  As the water
evaporates the soluble salts contained in the dust,
which have been dissolved in the water, crystallise
out upon the cover glass, and the form of record
obtained shows dried-up stream beds flowing out on
each side of the dust deposit.  In the beds of these
strearms, at the ends, crystals may often be observed
and these can be examined in the usual manner.

(18) Exammxixeg DusT FOR ACIDITY OR
ALKALINITY.

By taking o heavy record, as described above for
crystals, upon & cover glass on which two half dises
of thin neutral filter paper are stuck, one made
read with acid methyl orange zolufion, and the other
vellow with alkaline solution, the characteristic
eolour changs due to acid or alkaline dust can be
obtained. In this eass the record should be taken
across the junction of the two half discs so that
one half shall be on the red, and one on the yellow
paper.

SECTION 5 —SPECTROGRAPHIC ANALYSIS
OF SUSPFENDED IMPURITIES.

A preliminary experiment was made on Decem-
ber 21st, 1923, to test the practicability of a spectro-
graphic analysis of matter collected from the air.
The unpurity was collected on a glass cover shp
by means of the standard jet instrument connected
to s filter pump, from which the discharge of air was
passed through o gas meter, ond moasured at
atmospheric pressure,

The pump was maintained in operation for two
liours, 19 eubic feet of air being drawn through the
instrument, when a heavy deposit was collected
upon the cover glass,

Severnl photographs of the spectrum of an arc
passing botween electrodes of pure copper were taken
by means of the guartz spectrograph, different
exposures being given, The electrodes were then
thoroughly cleaned and the collected dirt trans-
forred a2 completely as possible to the flat end of the
lower one. The other electrode, which was pointed,
was pushed through the dirt and made to touch the
lower electrode. The whole was then arranged in
front of the slit of the spectrograph and the earrent
wag ewitched on. The copper poles were just
iy terl and the deposzit of dirt volatilised in the
are.

P

The result was not satisfactory, no lines due to the
volatilised matter being wvisible, but the metheod
prezented no obvious diffieulties, and after further
experiments vegarding the necessary exposure of
the photographic film definite results should be
obtainable., It is proposed to deposit the dust
directly on to platinum foil in a special form of
collecting apparatus, and to volatilise in an are betweon
thiz foil and a platinum wire, thus eliminating all
danger of econtamination of the deposit during
transference to a geparate electrode.

SECTION 6.—THE SETTLEMENT DUST
COUNTER.

The object of this instrument is to enable a true
count to be obtained of the number of dust particles
or bacteria contained in the air, even when such
dust particles are very coarse. The ondinary method
of exposure of a plate or dizh for a given time, while
giving o roughly comparative result, has litthe valoe
as & quantitative method, since the amount of dust
deposited upon a plate exposed in the open depends
upon many variable ‘factors, such as size of dust
particles, their density, temperature of air, de
of turbulence of the air: while, in addition, the
deposit is obtained from an unknown velume of air.
The present instrument 18 designed to eliminate these
sources of unceriamiy.

The instrument depends upon the prineiple of
enclosing a definite volume of air to be tested in a
small vessel with suitable precautions, the height of
the vessel being known. The dust in s column of
air of thiz height iz allowed to settle upon the surface
of & cover glass, whero it is subsequently counted,
Thus, the avea of the base and the height of the
column being known, the amount of dust per unit
volume of air can be caleulated.

To permit the measurement of bacteria, the
instrument is of such design that it admite of being
easily sterilised by heating,

Referring to Fig. 11, the instrument consists of a
heavy platform, or bed plate A, on the upper surface
of which a eylindrical air vessel G, open at both ends,
is placed. An annular ring is formed in the upper
surface of this bed plate to receive the lower end of
the cylindrical air vessel. A loose cap H is also
provided for closing the upper end of the air vessel.

Referring to the air chamber G, it will be observed
that this is a plain, open-ended meotal tube. It is
made in this form intentionally to permit it to be
easily filled with the air to be tested by sweeping it
axially through such air, and also in order that vessels
of different height may be used if desived,

The diameter of the air chamber is made very
large compared with that of the cover glass, with the
object of eliminating any effect which might be
produced by the sides of the vessel.

Situated eentrally under the axie of the air
vessel f8 a circular hole penctrating the bed plate,
which permits dust settling from the air to pass
through it and on to & mieroscope cover glass ploced
beneath the hole, as subseguently described.  The
mnder surface of the bed plate has a circular recess
formed therein, cceentric to the axial hole, the recess
receives s drum C pivotted at its centre to the bed

B —
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plate by a pivot B, and held in position by a knurled
nut F. Around the cireumference of the drum
capstan arms 1) project, by which it can be revolved
round its spindle. A stop J is provided, which
serves to limit the rotation of the drum. The drum
has six equidistant holes and the upper part is
recessed to receive cover glassés,  These holes lie on
o virelo eoncentric with the drom and the number of
capstan arms projecting from the drum is equal to
the mumber of holes and cover glass recesses.  Thus,
as shown in Fig. 11, theve are six holes with six
recesaes for cover glasses, and consequently there are
alss six capstan arms.  The stop J is so disposed
that when one of the armg engages it o hole with its
reecss will appear contrally under the axial hole in
tho bed plate under the middle of the air vessel.
An annular recess is formed on the under side of
the bed plate above the holes and recesses, wipch
gerves to hold the cover glasses in position, and an
index with numbers on the side of the bed plate
indientes the number of the cover gloss appearing
wnder the air vessel.

The ubjeet of the design is t enable a representative
sample of air to be enclosed in the air vessel and
subsequently to permit of the simultaneous closing
of the top of the air vessel and exposure of the cover
glass.  The need for simultaneousty elosing the top
and exposing the cover glass arises from the fact
that immediately the cap is placed upon the top of
the vessel the air is imprisoned, and since settlement
is going on all the time any interval between the
closing of the top of the vessel and the exposure of
the cover glass would introduce ervor. It will b
poted thot surrounding the rim of the eap is a sories
of open holes; the function of these holes is to
prevent the imprisonment of excess gir during the
process of placing the cap in position upon the nir
vessel, If any excess air were thus imprisoned it
would escape partly through the hole exposing ‘the
pover gloss and might cause o deposition of chiist
during its passnge.  There s very Eilllh probability
of such oveurring with the arrangement shown.

The instrument may be nsed in two wayvs :—The
first method is intended to provide a means for
grading the dust, that 18, ascertaining the time
required for settlement of the different sized particles,
and alao the numbers of each grade. This I8 DeCCSEATY
i orler to asceriain the time of exposure Lo zettlement.
which iz reguired to obtain a true record of the amount
of dust of any particular size or shope. To use the
instrnent in this way five of the recesses in the
dram are provided with clean cover glasses, the
sixth is left empty, and when the drum is replaced
the empty hole is put under the air chamber. The
air vessel s removed and the instroment placed in the
air to be tested.  The aiv vessel is next swept axially
through the air and placed upon the bed plate in its
annular vecess. The stop J iz next adjusted by
making o vomplete revolution of the knurled head in
an anti-clockwise dircetion.  This moves the stop to
the other gide of the eapstan arm, which is poshed
alightly forward in the process. The drum is then
free to revolve when required, 5o az Lo eXpose A COVEFR
glass: the eap H, which has been placed mouth
downwards to prevent contamination with dust, is
now placed upon the top of the sir vessel, while

simultancously the drum is revolved to bring cover
glass No. 1 in position under the air vessel.  The stop
J is again moved so that cover glass No, 2 may be
brought into position when necessary, and after o
measured interval has elapsed cover glass No. 2 35
revolved rapidly into position; the same process is
repeated for the glasses Nos. 3 to 6, the interval for
settlement depending upon the nature: of the dust.
On removal of the deom the five cover plasses will
have deposited upon them fractions of the total
dnst which settled in the intervals given. Thuz, by
examination of these records, the time required for
settlement of the dust it is desired to examine may
he ascertained.

Having ascertained the time of exposure the
required records may then be taken as follows :
Three cover glasses are placed in the revolving drom
in their recesses, leaving three alternate holes without
any cover glasses, each cover glass being thoroughly
cleaned before being placed in position. The drum
i replaced in the bed plate, the knurled nut F 4
serewod home and the stop J 80 adjusted that a hole
in the drom eomes under the hole in the bed plats in
the axis of the air vessel. The instrument is then
taken into the air to be sampled and, having placed
the bed plate on a suitable bench or support, the air
vessel is removed, the bad plate is waved through the
air to fill the cell at the bottom of the air chamber
with the air to be tested, after which the air vessel is
passed two or three times axially through the air
and brought down on to the annular recess on the
top of the hed plate. The stop J is next revolved
through a complete revolution in an anti-clockwize
direetion enusing the revolving drom to move slightly
and shifting the stop pin to the opposite side of the
capstan arm with which it was in engagement, thus
leaving the drum free to revolve when required,
The vap for-cloging the top of the eylinder is next
taken in one hand and placed upon the top of the
gir vessel, while simultaneously the revolving droam
is moved by the finger of the other hand until brought
up by the contact of one of the capstan arms against
the stop. This brings a cover glass under the hole in
the top of the bied plate and, after a suitable interval
i allowed to elopee for settlement. depending upon
the nature of the dust being sampled, the drom is
again revalved so as to bring the exposed cover glass
under the shelter of the bed plate.  The test may be
repeated, using a second or third cover glass if so
desired, after which the instrument iz removed to
clean air, the revolving drum taken out and the cover
glasses mounted.

If the dust record obtained is too seattered it may
be repeated as often as desired, using the same cover
gla=z, or if & higher air chamber is available this may
be used.

When the air vessel, having been filled with the
air to be tested, is placed upon the bed plate, setfle-
ment of the dust commences, but as the top of the
air chamber ig open no error is introduced in the
dust count, sinee dust which settles out at the bottom,
falling through the open hole in the revolving drom,
iz replaced by a corresponding amount of dust, which
sottles into the open upper end of the air vessel. It
i= only when the vessel is closed by the cap H that
gobtloment inside becomes important and to avoid
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crror then, as already pointed out, the elosing of the
vessol and the exposure of the cover glass must be
simultaneous.

In order to make ihe reconls permanent it is
nicessary to troeat the cover glass before exposure so
that the deposited dost will adhere thereto, To da

this a dilute solution of Canada balsam in xylol is

prepared, containing 15-20 per cent, of Canada balsam.
The cover plass, having been thoroughly eleaned, iz
taken in & foreeps and one-half is dipped in the solu-
tion, the remaining hali being kept dry. The cover
glass is lifted slowly from the liquid =o as to allow
all excess to flow away from the glass, and allowed to
dry, which it does in a few scconds, leaving an
axcessively thin continuons film of hard balsam on
the part of the surface which was immersed. A
sufficient number of cover pglazses are prepared in
this way and kept in the dust-proof receptacle
provided with the instrument. After taking a record
the drum containing the cover glass is removed aned

under & glass cover provided, the roof of
which has & dise of white blotting paper which is
previously moistened by the addition of a few drops
of xylol. In a few seconds the film of Canada balsam
on the cover glass i= softened by the xvlol vapour
and the dust particles adhers firmly. On removal
of the eover the balsam re-hardens in a fow seconds,
when the records may be removed and mounted
upon slides prepared with tin rings coated with
adhesive, such as are employed in mounting the
records of the jet dust coanter. Tt has been found
that cover slip= on which dust is deposited without
any adhesive dischoarge their dust very easily, the
eleaning of the glasses electrifies the surface and on
touching the cover glass to mount it the dust is
sometimes driven off and all deposited on the bottom
of the cell. The dust cannet be mounted in Canada
‘balsam in the ordinary way, since the particles
bocome detached from the glasz and lose theiy
relative positions, so that it becomes impossible to
eount the record. Moreover, many of the particles,
being practically transparent, almoest disappear when
immersed in Canada balsam. The portion of the
cover slip left uncoated with balsam permits the
particles to be examined dry, if so desired.  The
cover glasses, having been mounted in position on
tileir eells, the film of balzam on the upper surfice
may be removed before examination, by wiping with

& eloth damped with xylol.

For examination of the particles amd counting o
low power, such as a §-inch objective, may be used,
and it 8 advantageous to use dark ground illuming-
tion. A square ruled micrometer eyepioce, having

IO, SOUATes, auch as is used in connection with the
et records, is calibvated hy means of a stage micro-
meter so that the area covered by the squares is
known. The number of particles on the record is
then counted inside a definite number of sguares,
from which figure the number per unit volunme cin
e ascertained,

Care must be taken that the instrument = kept
free from dust, that is, it must be cleaned cavefully.
It iz intended for use in dusty air where coarse dust
particles are settling rapidly and therefore it will
soon bocome coated with dust and it should be

carefully cleansd after wse and before replacing in
ita oo,

The eover glasses which have been previously
prepared with balsam must be pretected from dust
while placing in the mstrument : should dust settle
upon them it may be removed by using a clean
camol’s hadr imwsh or blowing upon the surfaee, but
it is preferable never to attempr to place clean cover
glasses in position in very dusty air,

SECTION 7—DUST IN THE UPPER AIR.

{1] ProgrESS OF ATTEMPT TO GET
AEROPLANE REcoRDE,

Reference was made in the last Report to observa-
tionz which were heing carried out i the United
States of Americs and Belgium on the diztribution
of duzt in the vertical, and the hope was expressed
thnt data might be obtained in England also in time
for publication in this Beport,  Unfortunately, it has
not been possible to obfain any records from aerc-
planes or halloons in Eogland =0 far, but the
arrangements referred to last vear are now nearing
completion and there 15 a possibility that something
may be available in time for the Eleventh Heport,

(2) UsiTED STates’ WEaATHER BUrREAU REFORT oX
Dusr x e UrreEnr Aln,

Valuabla resuliz have been obtained by Dr.
Kimball of the United States Weather Bureau. He
commeneced observations in April, 1923, using the
jet dost counter and taking the records from aoro-
planes, A nomber of diffieulties were encountored,
some of a nature hardly to be anticipated without
trial, but these are now overcome and periodic tables
of results are sent by Dr. Kimball to the Committes.

Az illustrating the type of difliculty met with in
taking dus=t observations from aeroplanes, Dr. Kimball
found that while it was pogsible to take a series of
records ot different heights during the ascent of the
acroplane it was not possible to do so during the
descent. The reason was ascertained to be that at
‘high' altitudes where the air temperature was com-
paratively  low  the instroment aottained the
temperature of the air or approached it, and when
descending rapidly there was a lag in the warming
0 that it remained sufficiently cooler than the aie
drawn through to promote serious condensation of
water upon the cover glass.

Dr. Kimball has taken over I records from
seraplanes, while 45 records have beon taken from o
ballpon, The records were tileen ot different heights
and under differont conditions from the ground level
to a maximum height of 14,000 feet from seroplones
and 7,000 feet from the bhalloon.

The resulta of these obeervations are published in
& valuable article by Dr. H. H. Kimball and T,
Irving F. Hand in the United States Mothily Weather
Jeevieir for March 1924,

Tablez and ewnrves are given bringing out the
relation of number of dust partieles to visibility,
seasonal varation in gquantity of dust, and variation
of dust content with height., Tt wes found that with
a clear sky in the morning there s more dust
near the ground andd less between 2,000 and 7,000
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foot than in the afternoon. Often with clear skies
there was 8 marked increase in the dust content
with elevation up to about 2,000 to 5,000 feet and
then a gradual decrease as the height increased.
The means of the Ootober-November reries gave the
following Agures :—
Altitudes in feet
No. of particles per
ct-—Means -
Altitudes in feet -
No. of particles per
ce.—Means - %4 86 63 8656 43
It is, however, shown also that the average
diameter of the particles collected at the surface
was about four times that at 10,000 feet, and singe
the volume varies as the enbe of the diameter the
average volume of each particle at the surface was
4 times that at 10,000 feet, so that the total weight
or volume ot the surface as compared with the
10,000 foet level was about as 530 1o 1.

0 1000 2000 3000 4000 HOOO

357 308 282 235 157 104
GOOO TO0D 8000 9000 10,000

SECTION 8.—RESEARCHES INTO THE
EFFECT OF ATMOSFHERIC POLLUTION
UPON VISIBILITY.

The research on the obstruetion of light by
suspended matter in the atmosphere has been
continued during the current year by the two methods
adopted at the beginning of the investigation,
i.e., by the use of a surface brightness photometer
in conjunction with an illuminated hollow cube,
and & * contrast ’ photometer in conjunction with a
specially modified searchlight.

During the preliminary experiments last year
several minor defects were discovered in the contrast
photometer and these were first corrected. The
prism in the eyepiece was moved to a position so
that it could mot offer any obstruction to light
passing through the telescope tube and the iris
diaphragm in front of the object lens was fitted with
a new scale and pointer permitting easy reading.
The iris diaphragm was calibrated for the new scale,
The setting of the instrument during cobservations
could generally be made consistently to within one
Lalf of o millimetre division.

The services of 8 technical assistant were provided
by the Meteorological Office for two hours four
times a weel, and systematic observations by the
two photometric methods were commenced early in
November 1023. At each observation records of
the suspended matter in the air were taken by means
of the automatic filter and the jot dust counter, and
in addition the humidity was messured by means of
an Aszsmann psychrometer.

It appeared certain that the results from the
contrast photometer wers more trustworthy than
those from the surface brightness photometer, and
attention was therefors coneentrated upon observa-
tions with tho former instrument.

Maoreover, the contrast photometer could be used
during davlight, when obzervations were of more
value than after dark.

Readings were obtained on moest of the abnormally
foggy days during the winter, but it was not thought

necessary to multiply observations on non-foggy days
in view of other work in hand.

(1) InLoMmINATION PHOTOMETER.

A number of experimental difficulties not inherent
in the method have been experienced in the application
of this method during the current year, and since the
number of reliable observations secured is small
these have been omitted for the present, and will be
embodied in a future report. The possibilities of the
method have not been fully investigated, but results
obtained justify the belief that with small modifica-
tions its application will present little difficulty in
the future,

(2} ConTRAST PHOTOMETER.

{a) Discussion of use—The results obtained by
means of this instrument appear to be reliable and no
difficulty of any magnitude has been experienced.
It was expected that following the remowval of the
eyepiece prism from the path of the light in the
tube, the results eould have been worked out by the
method outlined in the Ninth Annual Repor, i.e., in
a similar manner to those of the lumeter. It was
found, howewver, that this led to erratic results,
and it often appesred that the cpening of the jris
diaphragm when the instrument was adjusted at
250 feat from the searchlight was smaller than would
have been anticipated if this method of interpretation
were applieable. The explanation of this pheno-
menon may lie in the complicated nature of the
images of the illuminant produced by the Enmbuliu
mirror of the searchlight. BSince the fullolite lamp
used as light source was of considerable dimensions,
anid was situated only a little nearer to the mirror
than the principal foeus, there iz probability of the
formation of a complicated system of i real
and virtual, with the result that in addition to the
condlitions assumed in the first consideration of the
principle of the methoed, light may be concentrated
into caustics or into definite points of focus along
the path of the main divergent beam. This may
account for an abnormal amount of light falling
upon the object lens of the photometer when set up in
position for working at 260 feet.

These objections, however, are of no great
importance since all the readings obtained at each
distance ave strictly comparable among themselves,
and no objection can be made to their interpretation
by the method involving the use of clear air standards. -

In taking ohbservations by means of the contrast
photometer the usual procedurs  ad wWihE A
follows :— Readings were taken at 100 feet, followed
as quickly as possible by others at 200 feet and 250
feet, the number of settings at each distance depending
upon their agreement among themselves, but generally
being about ten. The photometer was then brought
back ta 100 feet and readings taken to check with the |
first series in order to detect any varation in
conditions during the progress of the experiments.

(b} Clear Air Standards.—This method of inter-
pretation, already deseribed in a previous Report,
involves the knowledge of what the photometer
reading would be at each distance in clear air,
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If, as should theoretically be the case, the light
from the searchlight entering the object glass of the
photometer varied proportionally with the area of the
image formed on the sereen, the reading in clear air
would be independent of the distance {Annual Report,
1922-23). Thiz condition, however, apparently does
not quite obtain, probably owing to the complicated
beam from the searchlight. A slight variation of the
readings in clear air is also indicated by the numerical
ratio between them, obtainable by ealeulation from
ohservations at the three distances during steady
conditions.

The elear air readings may be obtained by several
methods . —

(i) By eomparison of contrast photometer
resulta with those of the illumination photo-
meter ohtained on occasions when atmospherie
ponditions werse ﬂp‘[hm‘entl_\' staady.

(ii} By plotting for a number of ohserva-
tions the diameter of the iris opening against
the corresponding fgure for the amount of
suspended impurity in the air, obtainsd by
means of the dust counter or sutematic Glter
and extrapolating to find the aperture corre-
sponding with clear air.

(iii) By direct measurcment in clear air on
suitable oceasions.

Method {i}.—With reference to the first method,
the number of relinhle illumination photormeter results
available in the present instance is small, The
evening observations by means of the lumeter were
made chiefly with a view to furnishing an absolute
measurement or datum from which the results of the
contrast photometer could be stendardised, and
therefore the comparable observations with the latter
instrument were generally made at one distance only,
namely, 100 feet in order to save time and avoid
errors doe to alteration of the railing conditions,
The meathod involves the use of the following formule,
Bupposs—

ilyge = dinmeter of aperture of the iris dinphragm

of the contrast photometer when
matehed.

100 = corresponding diameter in clear air.
y = percentage transmission through 50 feet.
I, = intensity of the searchlight as would be
mpeasured by the photometer in clear air
at. 100 feot,
I = the intensity sz actually observed.
Then :—
o LI
we = Thoge
but :—
L - (100 )"
1100 {Cre0)®
Therefors :—
Yaon
G = 100

The aperture Ce is termed the elear air standard

for 100 feet.
The average from five sets of lumeter observa-

tions by one observer gave Ujg = 20756 mme., and
& TN

the average from four sets of chservations by three
other obsorvers gave f,, = 30: 18 mms.

Method (ii).—The resulta obtained by method (i)
appeared to be satisfactory. In Figs. 124, B and C
the diameters of the iris apertures when the instru.
ment was setoat 100 ft., 200 ft. and 250 ft., respect-
ively, are plotted against corresponding shades of
the automuntic filter records.

Owing to the large number of points which would
otherwise be involved, average values of the diaphragn
iiameters were used in plotting these grapls. The
number of obszervations for each point is shown by
the adjacent figure. The resultz obtained by different
observers were treated separately.

The points in Fig. 12 may be raised on the vertical
axis by the presence of water fog, but no corre-
sponding factor can operate to lower them: the
curve, therefore, should be made to pass rather
through the lowest points than through the average
of them all.

In Fig. 13a, b and ¢ the corresponding iris
diameters are plotted agninst the number of particles
as determined by means of the dust counter,

The larger particles during dense smoke haze
would place the points higher on the vertical axis
than if the dimensions of the particles were alwayvs
the same. For this resson, the graphs in Fig. 13
must be expected to eurve upwards as the dense
smoke haze portion is reached. Bince this portion of
the curve, though instructive, is of no eonsequence
in the present instance, the points to the right in
Fig. 13 were not taken into acecount in drawing the
CNrves.

A regular relationship between the amount of
suspended impurity in the air and the obstruction te
light is shown in both Figs. 12 and 13, It is thereforo
justifiable to apply the method of extrapolation to
find the clear air standards.

The clear air standardz obtained in this way from
the filter records are —

For 250 feat . . = 31:0 mms.
For 200 ,, . . - BB .,
For 100 ,, - . = DERNs,
From the dust counter records Lthey are :—
For 250 feet - - = 3156 mms.
For 200 , - - = sl:5 5
For 100 ,, - . « 520

Method (iii)—During June the air appeared to
be perfectly clear on many occasions late at night,
and elear air standards were determined then by
direct measurement. On June Z2Ist, observations
were taken from 11.22 p.m. to midnight in the usual
manner, readings being teken at 100 ft,, 200 ft.,
and 250 ft. The =mall stop was used in the photo-
metar, The diameters of the openings of the irvis
ohtained on this oceasion, redueed to the basis of
the large light stop, were :—
dies = 31:8
dogy = 91:7
d!H‘ T LR

A dust counter record talken shortly after midnight
showed the presence of only 210 particles per e.c.,
all extramely small, and the automatic filter recorded

D
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62 ADVISORY COMMITTEE ON ATMOSPHERIC POLLUTION,

no impurity whatever. The searchlight beam was
practically invisible showing that the air was very
nearly free from suspended impurity.

On June 22nd, conditions were not so favourable,
but no impurity was recorded by the automatic filter
until after a zet of observations had been completed.

The walues of the clear air standards obtained
WOrD t—

Crop = 3009
Cioe = 50+82
Cyge = 30-09

The averages of results obtained by all the
differont methods are:—

oo = 31-23
oy = 3147
Cigg = Bledd

These were accepted as being correct and used in
working out the whole of the results of the
investigation,

(e} Results olained.—The results obtained with
the contrast photometer at 100 ft., 200 ft., and 250 ft.
are given in Table 8, the time, diameter of iris open-
ing d, and percentage of transmission in 60 ft. y
being given under each distance. In paralliel
columns, for comparison with the transmission are
given the number of suspended particles in the air
and the time of taking the record, and under the
heading * filter records ™ are given time and amount
of impurity present in milligrammes per cubic metre.

Eacli light transmission entry in this table was
prepared from the average of about ten readings
g0 that the total number of readings represented is
approximately 1,200,

The results of November Gth, 8th and 13th,
respectively, although included in Table 8, were
obtained under slightly different conditions from the
rest, and for this reason they are marked distinetively
in Fig. 15,

On November 6th, observations were taken from
10.31 to 10,456 a.m. in the usual order, 100 {t., 200 ft.
and 250 ft., and then again at 100 ft. for confirmation.
The filter record showed that the air was clearing
at the time; the resultz of the photometer obeerva-
tions are as follows :—

From 100 f. result at 10.31 a.m. transmis-
sion y = 84-76 per cont.

From 200 ft. result at 10.36 a.m. transmis-
siom § = 85- 40 por cent.

From 250 fe. result at 10.40 a.m. transmis-
sion 3 == 88- 35 per cont.

From 100 ft. result at 10.45 a.m, transmis-
sion y = 87-64 per cent.

The clearing from 10.31 1o 10.40 a.m., followed
by loss of transmission at 10.45 a.m., is bably
a genuine effect of the fluctuations of the hage.
It was noted repeatedly that following a gust of
wind thers was an appreciable momentary alteration
in the reading of the instrument.

The results of November Sth are of interest in
view of the very rapid clenring of the smoke haze
as shown by the filter and dust counter reeords,
and the simultaneous falling of the relative humidity,
with the corresponding increase in the percenitage
of light transmission through 50 [t of wr

In Fig. 14, A, B and C, the percentages of obstruc-
tion of light are plotted against the corresponding
records of the automatic filter. In these graphs
the results obtained by certain different observers
are marked differently in order to indicate any personal
factor in the observations. The results do not
show very great regularity, but it is to be remembered
that no allowance has yet been made for the presence
of water fog, and the four outlying points representing
an obstruetion of approximately 78 per cent. were
all obtained on November 26th, 1923, during a
particularly dense fog, when the effect of suspended
water drops may have been considerable.

In Fig. 15 the percen chstruction of light,
irmpmtillirn of the dimmh which the mﬁ?nga
were taken, iz plotted against the number of particles
per ce. as obtained by means of tne jet dust counter,
the interval between the taking of the dust record
and the photometric measurement being in no ease
more than o few minutes, unless otherwise stated.
‘This graph suggests that the greater the number
of particles the greater the obstruction of light
per unit. This may be due to the fact that the
conditions favourable for the formation of a dense
smoke haze also tend to produce a water fog, and
also hecauze the size of the particles during a beavy
smoke haze is generally abnormally great.

id) Theoretical Obstruction by Suspended Particlea,
—To investigate the probable effect of variation of
size of the particles, the obstruction was worked
out theoretically assuming ideal conditions,* that is,
simple obstruction by the projected area of the
partieles, and making due allowanee for the proba-
bility of particles falling one behind another. In
genernl :—

Ii I, vepresents the intensity of light entering a
eolumn of air;

I represents the intensity of light emerging from
the eolurmmn ;

n represents the number of particles present
1) L LTLE
: ! represents the length of column of air in ems. ;

A represents mean area of diametral plane of
the particles;

Then :—

o an,

1]
In the present cose —
If I, is taken as 100 arbitrary units and I = 50 f&.
= 1,620 cma. ;

Then :—

I. becomes the percontage transmission of light
through 50 ft. and compares with that measured
by means of the contrast photometer.

The obstruction as indicated by the above formula
was worked out taking a number of different values
of n, for particles of mean diameter 1-20 microns
and 05 micron respectively. These results are
also plotted in Fig. 156 and they show the considerable
variation in light obstruction produced by the diffe-
rence of size of the particles. 1t is noteworthy

s [.. F. Richardson, Proc, Roy. Sec., Vol. 88, 1919,
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that with two exceptions the experimentally deter-
mined points fall between the two theorstical ourves,
thus, apart from all other disturbing influences all
irregularity in the results may be accounted for by
variation of size of the particles.

The point which represents the obstruction
for 65,600 particles per ce., gives, by the application
of the exponentinl formula above, an average
diameter of 1-219 microns,

Referring to Fig. 15 the curve must be asymptotic
to the line representing 100 per cent. obstruction,
since when the whole of the light is eut off, the further
addition of particles can produce no effect, that is it
must eventually become concave to the number of
particles axis, The initinl curving upwards of the
graph for numbers of particles from 0 to 24,000 may
well ba due to the increasing diameter of the particles
as the heavier smoke hazes are reached and the sub-
sequent fattening out towards the horizontal, to the
fact that the particles were here approaching their
maximuwm size, and the other factor was becoming
prodominant,

The curves in Fig. 14 do not show so marked a
tendeney to being concave to the partieles axis, which
ig probably due to the fact that in the method of
int ation of the filter records some account is
taken of the size of the particles and the result
ropresents rather the total weight of the suspended
maiter than the number of particles.

(e) Suspended Water.—As a preliminary investi-
gation of the efiect of suspended water upon the
results;, the obstruction of light on each occasion
was divided by the shade of the ecorresponding
automatio filter record and thoe result was plotted
against relative humidity at the time of the experi-
ment (Fig. 18), as determined by means of the

Assmann psychrometer, Though the psychrometer
gives no indication of the amount of water suspended
in the form of drops, it shows when drops are likely
to be present. The results shown in Fig. 16 were not
definite but gave some indication of a water effect.

The resultz for 100 ft., 200 ft and 250 ft., are
plotted separately, since during dense fogs, when the
most definite indication of the effect of water drops
might be sxpected, the photometer could not con-
veniently be used at greater distances than 100 ft.
from the searchlight. Tn the 100 ft. results, the
ratio of light obstruction to weight of impurity
became much more erratic when the humidity was
sbout 00 per eent., snd this may be due to the
presence of water drops,

On drier occasions it is possible that the ob.
struction of light may be influenced by condensation
taking place upon hygroscopic nuclei before the air
is nearly saturated, but such an effect eould hardly
make itself obvious in 100 ft. The need for an
independent instrument for measuring the amount of
water present in the air in the form of drops is obvious,
and it is anticipated that in ebeservations in the near
future such an instrument; the wvapour pressure
hygrometer referred to in the Ninth Annual Report,
may be brought into use.

It appears that roughly a loss of 50 per cont. in
B0 ft. is causad by the presence of 32,000 particles per
c¢¢., or by 2:6 milligrammes per cubic metre, which
shows satisfactory agreement with the corresponding
results obtained in last year's investigation.

It is anticipated that during the coming winter,
this research may be concluded, and that a complete
statement of the results obtained may be availabla
for the next Annual Report,
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