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AH INVESTIGATION OFVTHF ABSORPTIOK SPECTRA

5 it

Since it has been definltely establishad that ,

‘,ffthe determiuatlon of the intensity of absorptien @f

f;vitamin A concentrates and livax oils of high Vitamin A

" [potemey in the ultra v1elat at 5280 A° gives values which ‘
;agree with the biolegieal testl it 1s posslble that the |

'f;ffmethod might somehow be extenaed to ails of 1ower poteney

;iéwithcut any . loss of accuracy.

,\ ‘ This repcrt deals ehiefly with sueh an attempt,’
%che 0il under investigation being British Columbia Bilehard |
~ body oil. 5 Sevezal methods are. outlined for ebtaining the

‘;fextinetion eoeffieient at 328@ A° the absorption apectrum

‘f'fo ;the eil ia obtainea and inVestigated.,i The diserepaney
‘f; betwean tiological teats and physical tests is diseussed.‘
f , U i Included in the repert are the detalls of
:sa method fer obtainlng the ultra v1olet absorption Spectrum“

 10£ any aelution W1th only ene photagraphie 6XpOSUre, .

1. Cowerd, Dyer & Morton. (1932) Biochem. J, 26, 1593,
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: The extinction coeffleient u is defined.by |
| 1the equation 1= 1 10‘“x. where I 1s the light ineident om‘
"‘fythe absorping solution and I that which is transmittea
~*ﬂ:fthrough x em. of the solutian.,  The value of this '

}7~[ jcaefficient at 3280 A was determined by two diatinet methods.'

““'}The first is & visual metheﬂ using a fluorescent screen; ‘the

 fi: other the photographic proeedure 62 eomparisen of intensities.

fIn the methoas given below the last three are photographic.

The most convenient way of determini gu

'?7  1nc1naeg the use of a eapper are, a filtar, a fluoreneent

‘5§screen and same mechanism for centrolling the intensity of

" fffthe ineident light.k,  Suah & method has been patented by

Aamvwilger Lta. ana the ayparatus namea.a "Vitameter A" :

,;-Fallawing this prineiple an instrument was

’signed and  sed for the Yltamin A teats." It is shawn

1n,diagram ig 1. A is a copper are run at 5 amparea, ‘

V;oﬂ a direct eurrent cireuit of 110 volhs; B and B2 are

o 3
‘;twoi!mall circular aperturea* G ia a 1ight filter which

T(,D~is a cell X

u;tranamits only the radiation near 528

_ffcontaining the selution*unter examination‘ E ks an

uustable eector and‘F*f"fluorascent sereen af Canary glass.

e
iy
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4 balancing glass plate G is placed in the beam which does

not pass through the solution.

Fig.l.

By varying the adjustable sector the intemsity
of the‘light paésing through .’B2 can be varied and the two
images of F can thus be brought tc the same brightness.

From the anguler setting of the sector log I, can be found
and hence u. ?ﬁ

The balancing plate G was necessary to
compensate forrthe loss of radiation by reflection and
absorption caused by the windows of the cell. While
quartz windows would transmit more light at 3280 A?, it
was found that glase windows made from photographie plate
would decrease the intensity very 1ittle. Moreover, G

corrects for any error that might arise because of the
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absorption,

The filter C was a quartz window, sufficiente
1y silvered so that one could just see the outline of =
window when looking through the filter.

If the film is too thieck it cute down the
intensity in the region of investigation. If it is too
thin it is not sufficiently selective, Fig.2 shows
the effect of the filter on the radistion from a copper
arc,

The sector was run at a speed bf & revolu-
tions per second, sufficiently high so that there would
be no flicker and Talbot's law® would then hold.

]

I

Fig» 28 o

2, "The apparent intemaity of an intermittent light is
-proportional to the time of each individual flash,
provided there is no flicker."
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R The photographic method for comparison
of intensities requires the "calibration" of each photo-
graphic plate because the relation between the intensity
of the incident light and the blackening of the plate
is so complex that’it cen not be determined by formula,.
1% is necessery, therefore, to obtain experimentally a
éﬁrve showing this relation. (See Fig. 5}§ Knowing
the density or blaekenimgvpro&ueedAby an unknown

{ntensity, the latter can be directly read from the graph,

Fig. 3.



i _funetion of %. the wavq&ength it is necessary to have :

M"'fjby masking the dark sliae opening 80 that only the radiation

"5jvery necessary. unloss the calibration is dane im one

”  vte the con&ensing 1ens. When placed at an appxeeiable~'

 i\d1stance from the lens, it was found that they caused

e ?aga 6 =

Bince the relation meﬁtioned above is a

5calibration curves for every wave length for which u is
‘;to te determined, - This method however, ooncerns enly
fmonoﬂhromatic light of )\ s 3280 A i A small Hilger

‘jqnartz apectregraph was used al a monoehromatic illuminater'
 ;fof the two streng 1ines 1n the oopper aro at 3247 and
‘”~[3274 A° would be exposed to the ghotographic plate.‘“

w, For ealibration purpeses. a steaay 1ight is

For this reason an argon

 ;81°W lamp,of the tyne whieh is used in the study of   ,
V fminera1s by fluoreseence was emplayea. N  An image ef
 1the scuree was foousaed on the slit of the spactrograph
’ {by means @f & Quartz eondensing lens.  : Intensitles were

'i'Varied in known ratioa by means of meshes placea adjaeent

: shedow effects 1n the. illumina’cion of tha slit,  There

 Z}was no trace of‘sueh a disturbing affeet when the soreens  ~'

1fwere placea elose to the lens. ‘

The transmitﬁing pawer of the screens was'

,measured by plaeing a photo~electrie cell iu the positian B : §f
} oqcup;ed¥by1thgasllt»of the~apeeﬁragraph.~;' The cell was




‘J'14“ screens were #1 56, a%; #a 41.2%; #z 20, 4%, #4 5.71%s

, VV”ﬁo cut the original 1ntensity, arbitrarily designate&
7_f5;‘as 100 down to 1 in eight or: nine steps,

7,ﬂwou1d have passed through the abserblng selution.

?1 Intensitieé of the absorbed and unabsarbed radiation and

: "';elppea in Rﬁdinal whieh haa less tendency to fog. the

k" the developer the plate was kept moving vigorously. ;Iﬁ~

- Pase 7o

;*first tested to see if 1t gave a linear relatien betweem
‘fthe photoqelectrio current and . intensity by using $he

”'inverse square law, The transmltting powers of the

'5 Using these singly and 1n eombinatlons 1t was pcssible

’“typical plate. - The radiatiom

-g  tho eopper are were obtainedfby placing’the absarption
w*wcell 1mmediately in front of the upper half of the slit
| Bo that the radiation fallln on this part of the slit

“ hanee u were then determined from the ealibratlon eurve.ﬂy
"T‘All exposures were for 8 eanstaut tlme 5@ secs. |
B i Eastman 55 plates were usea and were dev-

‘*?plata than the ordinary pyro deve10pers 3;l,i Whlle in

}jusing a aamel-hair brush tc ebtaln even detelopment i

: ‘5;ng§@Harr1som; J,Gpﬁ.gsbe,zijAmer.r,Mar;1954.
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wes found thet the emulsion was usually scratched in
the process,
Density measurements were made with a

Moll recording miecrophotometer.

LT TR

s B
e L e

Fig, 4.

Method III,

A sector photometer (Adam Hilger Ltd.)%
was used to determine the absorption spectrum and
in particular the absorption coefficient at 2280 AP.V

A tungsten-steel spark was used as a light source.

4, Catalogue of the Manufactures of Adam Hilger Ltd.
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Fig. 5 shows a ppectrogram taken by this method,

<\

Fig.5,

Method IV.
This remaining method involves the use of

cell

slhit ( Step el
/

Fig.6
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Fig.7,
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a step-sector for calibration purpeses.
Fig.6 illustrates how the absopption
speetrum of a solution and calibration
intensities can be obtained simultaneously
on & photeographie plate. Light from

a point source was condensed upon the
slit of a gquartz spectrograph (Hilger El)
by means of a shhero-cylindrical lens
such that light remained parallel in the
vertieal plane. Therefore, when the
cell was placed adjacent to the slit in
the path of the light, the horizontal
portion of the wall of the cell cast a
distinet shadow on the slit. The
spectrum was therefore divided into

two portions, the upper part being the
light which passed through the cell and
the lower part being the unabsorbed
spectrum,~as in Fig.7.

It is necessary in this
method to have even illumination all
along the 8l1it, exeept where the shadow
of the cell wall is, before the absorb-
ing material is introduced into the

cell, Cyclo=hexane was the solvent
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‘uaea and since it has negligible absorption in the region
under investigation, and since quartz windows were used
for the cell, (Pig.8) any difference of illumination

between the two portions of the spectra would be dus to

Fig. 8.

reflection on the cell windows. Whereas in the upper
beam, when the e¢ell is loaded, there is only one refleecting
surface of importance, while in the lower path there is
two, there will undoubtedly be an error arising whieh
can be overcome by methods suggested below.

To escertein whether or not khis error

was of importance a photograph wes teken with the cell
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filled with solvent only and the densities of the two

spectre compared on the microphotometer, Fig.9 shows

the negligible result,
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However, to overcome even this small error
it would be necessary to design a double cell which had
two compartments, one for the solution, one for the solvent.

This would then compensate for the reflection,
The introduction of a step-sector® between

the slit and thé cell, and the adjustment of the cecell so
5. GeR.Harrison, J. Opt. Soc. of Amer. Mar.1l934.
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“*i’}that about 2/5 of the slit length can be used for\

'ffcalibration intensities glves 8 flnal phetograph 81milar

'fz,;;to Fig. 7.

Using the iron are as a eeuree, it is

g ':‘}'iy e

 ”fjpessib1e to obtaln u for a sufficient number of wave-lengths

”e‘[fto~plot;the'ebsorption spectrum,, A small »8harp abeorption

not.

 }~{band of width less that 25 A° might be aeteeted in some

°7ff§region8o"~ Using a eontinuous souroe, this difflculty

‘e"would disappear.
e ‘The windows of ‘the cell in Fig.s are

figmnch larger than neeessary. Rather than. cutting them

:t“f,jinto & more canvenient size, they were eementea en a8 they

"ffwere. i Different eements were tried fer this purpase.

ase the cell had te be dismantled frequently to elean it

ffe‘gitiwas found best te use "liqu1& solder“ which aoes not

4er?harm the,polisheﬁ surfeee of the winder“ This'eement

fﬁiiﬁie alse insolubla in chlaroformofether and o&elo~hexane.

In preparing the selutiens, several

'fﬂf preeantions were found necessary., Pippetﬁes were re=

\[!eealibrated beeause of the visceue oil., Solutions

' 1[HBhou1d be allowed to stana Gvernight.fvaiﬂ

én thls pro=

“”?~caution wag not taken, that is, when readings of the' o

- ;,extinction~ceeffleient~ofra selution~were/taken~sean aftér‘

" ﬂffits preparation, it was found that &ifferent partiona cf

‘Gerthe solutien had different densitles.e; The tOB pertion

| i;in the test»tube haa a smaller coeffieient than the next
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 ‘;whi1e the solution at tha bcttom of the tube wag very

‘},"much more dense.s’~ This resulte& even though the solution
]}/had been shaken immeaiately after its preparation. S
1.,  ‘ D6 be certain there was no conﬁamination S

”7 ﬂfrom the corks, solutions were. always prepared in 20 c.e.

' “fj g1ass-stepperea bottles.

Micraphotometer readings were dene in the

}{usua';way using 1@g?;fﬂfor the definition of 1ntensity. :

| L ‘The ‘step- seetor ueed in method Iv. for
,1 “ca1ibratien is’ shown in Eﬁg. Qa. : It was censtrueted so
‘*fthat both the light beams would be. 1nterm1ttent.ya  ,$§@
use of aectora for the reduetiom of 1nten81ty for -

  photograph1c work has been prove& t0 - eause no errors,6~

The oxidation of the oil samples was per=

r7;farmea by bubbling air throughfﬁhe 611 for 30 hours.  In

‘ ’qoxidizlﬂg the eample to obtain curve a, Figala air was

CAE

fbubbied through ‘the oil at 609 0. for 81x hours and

 °f7expose¢ to ﬁhe radiatlon from 8 eepper are for eight hours.

To extract the pigment of the pllehard 0il,

L the oil was flrst dlssolved in cyelohexane, S little

‘JV,diatomaceous earth added and the mixture ahaken, ,Ahsorpticn '

‘":f; foi1dwéd7the,@racedure»given by-Baumanu»and steenback.

‘,(measurements were taken after filtering,

The extraction af the unsapenifiable fractlon
7

. 60 G. R‘ E&rrlsoa, J. Gpto Soe. Qf Amel“. Marc 1954:0
‘ 7. 0. A.‘Baumann & He. Steeanek J. Biolg Ghem., 191,
g : 547~6® 1955. S
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REBULTS
Method I.

Several samples of pilchard oil were studied,
one or two reference cod-liver oils, and a standard solution
of Vitamin A obtalned from British Drug Houses Ltd. To
obtain the Vitamin A content in terms of 1934 International
Vitamin A units, the extinction coefficient for a one-
percent solution of 1 om. length was multiplied by the
conversion factor 1600,

To prove the consistency of the measure-
ments8, readings for different concentrations of the seme
0il were taken and a greph plotted to illustrate Beer's
law, which postulates a linear relation between the
extinction coefficient and concentration, Fig. 10 is

such a graph.

Sample MNPy

24 em ce

®

S

Extinctisa Coepicient

&

X

% Comeentrafion

Fig.10.
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S e Sector¢~f’Absorptiom Vitamin ‘A
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Absorption eoeffleient values in Table I. are for 8 oell of
length 2.1 em.  Those marked * arq@verage values for R
1% aclutions obtained from graphs similar to Flg. 10.
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:    , i ;v u This methed was not used for Vitamin A

f'measurements because of its ineonvenience comparea with

'f;Method I, Eewever absorption measurements were taken,

  which shawed the aecuracy of the pracedure.

As in Mbthod I., a graph was obtained for

two dlfferent samples of cod-liver eil, showing the

J “1inear relation between eenaentration and abserpti°ﬁo~

V~  See Fig. 11.

Mocsilbtin Colptiienl”
= )

.

Methqd IlI-' -
T mhis procedure was ad.ollteimainly for

the purpase of cheeking the results of Method I. ~ The
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follawing table will show how the two different egperiments 

give the same results.~

T&ble II¢ e :
o ‘Extinetion

CToET

mp 7 | 1 .76 ) ,i,aa o  ;5¢~1
ey U e 1.0 449 .51
B 45 .22 .21

2 45 .23 L1

S ' ; In the manner deseribeﬁ it was founa

 ; possib1e to record eonvenlently on a photographic plate

:f, the absorption epectra of several samples of oil, For |

5ffreasans pointed out below the following abserption .

 fspeetra were obtained.

8. Pilehard 0il. §.2.C. 1.;"
,‘”b; kf_ v?; ‘tF' L @;;»f - pigment extracted
| wlth diatomaeeous earth, , ;
,kce Unsapcnifiable fraction of Pilehara oil WeCaTsl

d o omm o gp oxidized Pilchard 011
: . B ) : W G Iql :

These are shawn in Flgs. 12 & 13.

;'Jl‘ ‘;‘QJ 3. "’ \1\ k
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”’;1fﬁto Table II.

‘;;ﬁ;SGUsgiqﬁzoEngsﬁrms;;‘

; , Beeause the flrst preeedure deseribed in he
ffearlier pant of the report 1nvelves no photography and
f:gives readings direct it 1s by far the most eonvenient ;

"f"method.“ It not only gives con31stent results (see Fig.le)‘
"{but also cheeka With the photographic method according i

Sl "However. if the values of the thamln A i
 eontent obtained by M“ﬁhod I are eampared w1th blological

 €&88&‘8 mada by the Bzologleal Board of Canada, 1t is faund

;fthere is a 1arge diserep&ncy between the resuxts of the

~}5physlca1 and biologieal methods as shewn in Table III.f

| - Spectroseopte Blologicsl

CEBGL o 580 e

?fFurthermore,‘the usual value of pilehard 911 from rat tests,
‘,rangee from 100 - 200 Int. units of Vltamin A per gram.‘
;Therefore Mbtho& I and indeed any speetroscoyie measurement
v"81nae Methoa I haa been shown to glve readings eonsistent
;}with other methods gives inearrect values ef the Vitamin A ,
':“eontent.  ?'

This is to be expeeted gince in oils of 1aw

fpoteney the contrlbution to the total absorption by other
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,}'météfiéisfinﬁfhé'régiohiof1528§¢géHiS‘Of considerablem 
;;importance. f””Siﬁée‘it‘is haraly‘poss1b1e that this
‘irrelevant absorption is related to the Vltamin A content

f or that is constant in all nilchand OllB, no correction

écan be used to allow for it.
LRy In an effort ta explain this extra abserption

;":t was eonsldered that it was dne to the free Tatty eaids

 in the oil, the plgment ‘or some other uassponifiable

 ~substance.'« The examlnatlon of the two spectra in Fig. 12
|  shows that whlle extrantien of the pigment euts down the
rffabsorptien im “the visible by 80%, there is ot st equal
diminution of the eoefficient at 3280 A% | This proves
f’that tae plgmeﬂt 13 net responsible for the bulk of
?éthe absorption in thls 1atter region. Ia decolorizing
‘; the oil the vitamin may have been partially exhwaeted
£y wh1ch would eause a decrease 1n the absorption in the ultxam

i

1vialet the diatom&ceous earth might have abserbed e 11ttle g

g

,vof the oil whleh 1s ‘more possible 81ace the decrease is“"

;‘ n0t conflned t@ the Vitamln A region: or the plgmemt may

:have SOme sllght abserption in the ulﬁra—violet.

. (i Flg.13 shaws the results of an 1nvestigatlom
| [)to determlne the imnortance of absorptlon by the unsapcni»
;‘fiable fraetion. : From curve "et it 15 seen that the

viiam;n~A‘band.is,onftheve&ge,cf~a large absorption bapdﬂ\'
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 1;whieh extends dewn 1nto ‘the ultra~violet., It is this \
 “Q'band that eauses the 1ncreased abscrptlon at 528@A° ‘,.mhis
"has been found in other oila of 1ew petemcy.s__ | o
P;gl;: _¢f, ,, Mbasurement af the Vitamin A éontent of
g_pilchard eil by a direct readlng of its extinction eoefficlent
1i is therefcre imp0381ble.j - Hewever, 1f ‘the Vltamin A -
’”f;eould be eliminated cempletely from the oil and the extinca‘}

“iftion coeffleienhmbefore and after remeval eempared a f*

 Cquantitaﬁive determlnation should be able to be made, .

W th this in mind the oil was exidizea a8

 5;Z deseribed and the unsapnnifiable fractlon studied. Ry

- Gurve "an, Pig.13, Shows the result.k ) wmle there ise
u‘difference in the abserptian eoefflcient at 5280A between

'**eurvee "cﬁ and "a" equivalent ta 180 Vitamin P uniﬁs thare

"ffhas also been a declded ehange in the shape of the whole::

 "curve. f Thia must be due %0 the destruction of the‘

’“,funsaponifiable materials ather than Vitamin e Beeause‘

V of thig it is diffieult to make any definite eonclusion

 ‘ﬁ_Qeoncerning the Vitamin A content. ‘Before the apeetro»

‘fseopie method of Vitamin 4 determination in Pilehard 011

‘can be used it will be necessary to devise means for

"’ removing the Vitamin A eempletely without destroying any

; of ‘the other unsaponifiable materlals in the-oil,

. N N 7
5’ rR F? Mor‘(‘on o I M- He(((:rm'n '&lochem s.S ‘Q—z.% 22, a8
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lt shonld be netea here that absorption

" measurements of the exidlzed oil itself are higher than that

o of the fresh 011. : (aee Tabla 1 ) An 0il which ‘had beem

,k‘the eontalner,ﬂiijy

‘ﬁ‘kept at room temperature for one month insteai af 1n a

‘~‘r'f'_~refri391'9'1’°r shewed. a 20% inareaae in absorptlon altho’agh

'f is due to 1ncrease of the fatty aeid eontent of the oil.,

M@asuremﬁnts of a eodnliver oil and a Vitamim

. fﬁA staﬂdard showed ﬁhe reading of the extinetien ceeffleient"

 ;jwas a reliable method for Yitamin A assay.,‘ The Vitamin A

o atandard was guaranteed te conﬁain 12 5@0 Int. units per
5ﬁgram. : Tha value aeeordlng to Methed I was ll ?00. & Thls

‘ ? is as cerreet as euﬁl& as eoula be expectea. “ The codw

 j711ven oil had bean tested blalagleally and ahoued a value

Q,f:of 600 Int, unita. These twe results oempared with the

'previous ones on pilchard bedy 011 shew the B608881ty fer
‘ a new method for a physieal determlnatien ef the Yitemin A

1ffcontent of 1ew poteney oils.

9 Latibuey, Blochem. T, 1059, 28, 235¢

“'ﬁ; wag tight corked. L This 1ncrease‘,~f‘



IHE ION CONTENT OF THE AIR

~ LuTRowwoTION

o pnl Many experlmanters have found that the _’
ffmeasurement of Very small direet currents by amplificatign
iiwith thermionic tubes is more canvenient and just as
' :fiaeeurate as the cld style eleetrameter m@thod. '

This report shows how the GenenaihEteaﬁﬂic

S   anT¢54 Eliotren" has been usea for the measurement of

' 'extreme1y small dlreet eurrents in the study of the

“',]ion content of the atmespherea ‘ The method is fundamentally

1 but with several modifleations.

?éthe same as that of Koller:
":;imhe tube was also usea to measure 8 capacity af the or&er
7L550 x 10 farade. e |

e | Ineluded in this paper are the rea&ings‘
l ftaken over 8 perlod of ame month %o show the variation

| of the ion content with atmospherie comditlons. ‘

';f”EX?ERIMENmAL

, , ; ~The usual method far measuring- tha ion
 ‘eontent of the air is the "aspiratian" method.z | 1¢‘
'i'consists ef an. asPirator through which the air is drawn
Tiat a knewn speed. Ao electric fleld in the tube forces

' the negative or p081tive icns on & callector and the

1. Koller - Jour. Franklin Inst. ‘Hova 1952. : :
B “The Electrical -Conduetivity of the Atmosphere and
o Lite Oausea“ = Vietor 7. Hess. Consﬁable, London. (1928)
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 quantity of eleotrlcity thus celleeted is measured by the
; change in voltage of the colleetor.,z In using the EP«54‘

;fthe colleotor is connected to the eontrol grid and allowed

"*}tq "fl°at" Tor 50 or 60 seeondas; The change in voltage L

,, can be determined from the tube eharacteristie,
e The tube spaelfications given by the

, manufacturers are as follews° S

:Plate current

~~~,Eilament ;q-,a.s volts Q4 09 amperes.
Plate = "= 6 voltg,
~ Gentral grid - =4 volts,
~ Space charge grid «‘~4,Yglts.~« ;
- Input resistence - 10L€ ohms,

40 microsmps, -
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| The eircult used 13 shown in. Fig.l, (T -
was found that the petential dr0p acress the filament was’
i .54 volts when the filament current If was .OQ@ ampse:
'\“?Ré must then be 4@ 7 ohms to make the plate voltage 6v
,with respeet to the negative side of the filament. R4 was :
(made twiee 35 80 that the. petential of the space eharge grid
"fwould be & 4 volts,u,,‘ Se that the current flowing thr@ugh

‘ 5”4;and RE would be negliglble R was maae squal to 1000 ehms

“~5 ;ﬂ;and R 500 ohms, ?he total current going thraugh R5 will

k fthernfore be .094 am@s,‘ o To get 8 grid voltage of -4 velta]'
| Rs should be 42 5 ohms,

 , The grid voltageaplate eurrent oharaeteristis
 .~was obtainsd . by applying different grid voltages with a

‘fpetentiemeter. g Ehe curve obtained is shawm in Fig. 2.

T e we e iie T %8 :

Fige2



Fig 3 shows how tha iom colleetor was i

',1?eonnected to the grid of the tube, a4 A elockwork

' faut0matica11y set the grid circuit at~~§ vo1ta eveny 5o 
éfseccnds,~ = ' D e S T e T s
‘1‘ | , The plate eurrent was measurad with a mirror
ﬁ,galvanometer of law sensitivity, i The regular current
7of 46 mieroamperes was balanced eut with a ary cell end

 fvar1ab1e resistanceo

Cl Clekwerk

A

i opliatrew I

 Fig. 3.
; 5 In‘1éﬁér work thé‘cdlleotor in Fig, 5 was
"Hredesigned 80 that there woula be ne petential ‘barrier
‘:’at ‘the entrence of the aspirator.ly The method fellows’

: that of Swann 5~? Fig. 4 shaws tha arrangement.
5. Terr. Magn. 19, 171 (1914) |
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, b whe plletron itself wasxuaed to measure the
'fcgpaeity of the grid eirouim Gg.“~“ Standara condensers of
| "écapaelties 42 b z 1@ =12 fargas and 15 2 x 1@ £arads were

”‘ ;bui1t.‘f ?heae were of the ecaxial eylinder type the outer

':eyllnder was 10 em. 1ong and had a raaius of 0 54 em.i‘ |
'18u1phur was usea a8 8 dieleetrio and all tests were maae while
“ithe sulphur was still qulte fréeh, , Gapagitiasywere
’ealeulated alrectly fr0m the formula,

. o 73f108ira/rif

‘The method of findlng Gg was as followsz

f;The standard eondenser of aapaeity cg was charged and them  ‘
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"";:‘;Gmnwteﬁ to the Erid. The resulisant voltage v ‘was

7 ;idetermined from the plate. eurrente I Cr is the :esultw

' 7;ff}ant capaaity when the grid is connected to the standard

e 9ondenser, we have

G+ G -C
G R

N\~ \l

e Using this formula, the average value ef Cg |
,_l?was betweem 51 and. 52 x 1@’12 farads. - Two different

”*fgetandardxeonaansers were used to obtaln & check on the methﬁd

‘i:ffThey were mountea vertieally and could be ccnneeted to the b

"{sgrid by awinging them abeut their own axes until a small‘
‘f wire»arm joined to the imner cylinder touehed it.

Air was drawn through the colleetor by

 "fmeana ef a faa arlven by an eleetric motor at a veleeity

’{  °f 515@ ce. per see. This value was determinea with an

 éanemometer. ; Taking the mutual oonduetanee b fram the
?tcharacteristic eurve as 18&1 microamp/VOIt ‘then we can

‘:>5ea1culate the number ef lons per ¢a. per microamp. change

| f  in Ip per 60 sees. "

This number

Cx 3K(oq el

= ~{a
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_ : Dally readings of humlaity and ion cantent
?;shbw a elose relation to each other."',ﬂhisAis shown in
jﬂFig. 5. | o

o . Beeanse of the presence of a large number

‘;:fof droplets in the air when the humldity is high, ions
{will tend to collect on these and became "large 1ons“ of low
“mobility whioh are not cellected by the apparatus.

‘ Daily readings beside an open window wore

, jtaken over a period of two months,  No relation between |

,_any weathex eondltions, except humi&ity, and the ien eentemt

’ ‘ eoul& be found¢~,‘ &he average ion content over the period

' 4‘jana 1600 cc.

iwas 52@ ions per ce. - The. values ranged between 180 co

fﬁhevpresanee of the experimenter in the room

| - in which Beadings were taken Weula tend to deerease the ien

~ ¥eontent. Ruem readings were always eonsiderably 1ower
;when the Wlndaw wasg shnt than when it wes open except on

Nkexeeedingly moist days.f'



