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Cbapter III
THE CHEMICAL TESTS

T
I N ORDER TO EXPLAIN what the chemical tests are I have
clecided to follou'a course previouslv adopted,il,ith some success
on occasion of the Brussels S_vmposiurn, October lg5g.

. 
When a chernical operation ii perfornied and repeated several

times, onc will observe di{ferences in the results ol]tairred ove,,
pcriod. It is of course well known that our operations allow a mar_
gin of error that mal be rather large or, un ih" other hand, rather
snrall. This depends on the chemiial svstem emplol.ecl. Til" ,,u._
iations in the results are nonnallv attr.ibrited to experimental errors;
that is, to chance.

But the variations mav be due, at least in part, to external causes,
to conditions which have not been controll-ecl and which exist and
fluctuate independentlv of our wishes ancl about which we are
gerrerally unawarc. How are u,e to determinc their presence? The
solution to this problem was atten)pted b.v dcvising'arr appropriate
rr ret l rod.  onc.  t  apable o[  tor . r l j r ,g  l ro \ \ . 'c \ tenra] ;h"norn" i "  in_
fluence our chemical oDerations,

Two possibilities rveic considered:
1) It is possible that, on modifving external condiiions, the

chemical svstern .,,r' i l l react in a markedly diflerent manner under
t l re  nerv r .ondi t  ions;

2) It is possible that, on modifl,ing the chemical system, the
svstem u'il l react in a markedly clif{erent manner against the same
er ternll in flr renccs.

If the svstem reacts to onc of tltese conditions, it is then possible
to condrrct a diferential erperintent by carrying out the saie oper_
ation twice, simultaneouslr', using the same reactive agents and
nlaintaining equal, at eyerv moment, tlc cornmol phvsiial concli_
tions of the two expcriments :rt hard. ltempereiuie. pressure,
lrrrnridity, light, etc.), but nodiltl itrg in an appropriat" -inn".,
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A) flte sp,aciat conilitions xtrotntling one of the tuo teacting
sq,9temsj or else:

B) One of the reacting chetnical systens.
The results yielded bv the t\ro reacting svstenrs u.ill, as a rule,

no__lolger be identical because of the inrpirsccl moclificatiorr. It
u il l be noticcd, for examltle, tlrat a morc lrpitl scclime rrtation, ir
darker colour, a rroLe abrrnclant precipitatiori or sorue srrclr cflcc,t
rvill be evidcnced bt. one of thc tu'o s\ sterrs.

T l r c l c  * r i l l  t l r e l c l o r e  l , e  u n  o l r r e n : r l r l , . r l i f l e r . , . r , r . . ,  , . i t l r , . r  i r ,  , , r r ,
tl lrection-for extrmplc, a nore rapid sc(linreutation in the nrodi_
fied svstenr (or uncler moclified conditions)-or irt the o1tpositc di-
rection. It may also bc thatno diffcrence rvhatever resrrits brrt tlris
case is crtrernely rare.

The ctrse in which the sedimcntation is proclLrcetl mor.e rluicklr.
in the moclified svstem has been called T, rvhilc R is thc nalrc
given io the inverse case. The case of perfect iclentitv is krrorvrr
as O.

_ Experinrental errors alwavs play their. part accorclirrg to tht,
chancc involvcd (I am noi coisiclcring tirc case of srltenrtrtic
errors) trncl superimpose themselves on thc effects of erternal
phenorrena,

,^I\re 
chance, on a great number of experimerrts gir.es as results:

50tlT, A result that on a great nunber of experinrerrts is cli{fer_
ent from 502, is alwavs significant. Its value jrad to be thar onc
obserr.ecl or more diferent from 50f-that is to strr,_again bcrrcr.
One derixes f ron the differenttal e\)er nent L dASi fl, f n X.
15 NOf DUE TO CHANCE, bq effecting a large ntntber ol
rlifferentktl erperilnents (not less tian 10) eilher simitltoneouslrl o,r
u;ithin u xcnl short space of titne, ald, br.detcrntining the rclative
number of the dillerences produced ii clirection Ti that is, the
percentage of T.

The percentage of T is the numerical resrrlt of tlrc clrctn{cal test.
Tlrc result of the chemical test is therefore S,IATISTICAL unrl

cun ranl from, 0 to 700.
The principal feature of the chernical test is, thcrefore the fol_

lorving:
To protkle a statistical nurnerical resvlt, not bt1 rtcutts of nrcas_

urcments, but by COUNTINC the nunber of times, in a fxed
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nlrmber of biperiments, a giDen clrcmical operation behar:es in a

detenninerl ?ndnncl \\' it l l rcspect to another chemical operation
o{ the same tvpe.

The result of thc chcmical test is independent of temperature,

lrrcssrrre ancl so on; in short, it is inrlependent of all the common
t ru(litional xariables.

TH!] CHEMICAI, ]'EST IN CASE A

External phenomena, {ar awav or close at hand, manifest them-
selvcs in thc space in vvhich u'c lir e, as far as rve knorv, Lrv means
of clectromagnetic or corpuscular ratliation or by field variations.
Thus it is possible to moclifv the sprrcial conditions surrourding one
o{ tlre tu,o chenical svstems in the differcntial experiment bv
enclosing the selected svsterr il a metallic cliar.nber or, at least, by
placing a nretal plate over it. The metal rve lrave chosen is copper.
The svstenr is thus screened, either u4rollv (as in the case of the
chanrber ) or in part (as in thc casc of the plate ) .

The copper screens, or at least partiallv screcns, certain radia-
tions ancl modifies the electrical and electromagnetic field.

If thcre are no {orces acting ir the surrounJing space, or onl}'
tlrose forces rvhicli trre rrot nrodifiecl bv the copper, the response
to tlre clrenrical test will be tlrat chre to chance: 50 (50%T\.

Brrt if in thc surrorurding space forces are acting that are modi-
fied bv the copper, thcn undcnreath thc plate (or rvithin the
chamber) the conditions u'il l difler cornpared with those on the
outside.

A sensitive chemical system will react to the difference in con-
ditions during its evolution before leaching the equilibrium.

In this re{:ard I rvill give tu'o highll' significant examples.

1) Polymerisation of Acrilonytrile

A solution of monomcr acrilonvtrile in water q'as divided and
placed into several iclentical glass llasks. Thc flasks $'ere enclosed
in tr snnll clrambcr or in a rvootlen chest, rvell protected against
temperature variations. Ilalf of thc chest containing the half of
the flasks rvas covered rvith a thin copper screen, 0.I mn in thick-
ness. After a sufficielt length of time the flasks *,ere taken out
and the solid poh'mer that had formecl was filtered, dried and
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\\ 'eighedi Flonr l)ecembcr 1951 to APril t9:>4' 108 e\pcl'i lnerrts

\\'er; carlied out and if u'as establishecl that the ucight of thc

pol\nrer sas less r{nder tlrc screen E0 tinles oLrt of 10E; that is, in

751,i of the cases (Table III ).

TABLE III

Tnr Nu:r.rsrn or. Expeturrx.t'll Gttrtups
Yrslorxc ,q. Gur:lrrn \\ 'srctrr ol Pot,rrrt itt

1951 1)er cntl ,rr

' '  \ l rrch
' '  - \pr i l
' '  \ l , r '

"  j , , h
' '  ()rtobfr

' '  I )(a cnrl icr
l9;,1 J. '1r,xr\

' '  l ' -r , l rruarl
I9;-1 \ l ,Lrch

' '  , \pr i l

OltLtide the j't€en

'-
5

t {
1-1

j

l
2
:
.1

5
t 0

l

!
I
6

I
l

)

0
0
I
0
l

0
' l  

{ ) t 'L l
,-,'

t s
t( i

Frolr ir statistical poilt of vicrv, tJrercfore, the c{Iect of thc'
scleen \\' irs easilv ol)serval)le. Tlie ellect \\' its not aonstant eitlrcr
in sign or iru si:e, all of vi,hich is rluite natural sircc spatial proper--
ties flrrctr rate incessantlv.

2) Precipitation and Sedimentation of Oxychloride of Bismuth

a) 1000 Blank Tests

We hlclrolised identical quantitics o{ thc sane solrrtion o{ tri-
chloricle of bismuth, rvith the san.re quantitv of u lter, in two sets
of beakels. designated bv the colorrrs lecl arrcl blue. TIrc hr<lrol
isis u'as eflectecl in pairs, one red beakcr uitlr one blrre beaker,
s inul tar r rouslv  ard under  idcnt ica l  corr i l i t ions,  10 pai rs  at  a  t imc.

Fron October 15 to November 6, 195'1, a total;f I(X)O paire(l
tests wils ciu ried orrt.

u{l
; l
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In each group of l0 pairs, rve recoldecl how many times the
sedimentation of oxvchloride of bisnruth had proceeded more rap-
idlv in the red beakers, and the pelcentage was calculated. This
percentage constituted the nunerical response to the blank test.

Distributing the different responses according to their values,
between 0 and 100, a curvc was obtained much like that of Gauss

olo

3 0 _
.o.

r0 _

0  s 0  l o o T
Frc. L One thorrsand llanli tests (dotted line) antl one thorrsancl tests P
(black litte) c{tected in groups of ten, distributed according to the percentage
T given by each gloup. On the abscissa: the values of percentage T; on the
ordinate: the frequencv of percentage T. Note the pefect s,vmmetrv of the
distr ibution about v:r lue 50f in the case of the blank test and the dissym

metry of the distr ibution in the case of test P.

(Fig. 1), in symnetrical ratio to the ordinate 50. Tlie general
average of the 1000 resrrlts \r,as 50..1%.

The blank test tltus rendere(l the result due to clnnce.

b) 100(t P-Tests

Simultaneouslv rvith the blank tcsts, 1000 tests were carried out
that u'ere identical to those previo:us,but the redbeakers u)ere coD-
ercd bith a copper screen. This constituted ,est P.

Distributing thc various results according to their values, be-
tween 0 and 100 tr curve was obtairred that was quite different

0
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from thit of Gauss, sho.ii 'nrg an asr.mmetrical rapport g,ith thc or-
dinatc 50. The general average of the resLrlts was 70.1?.

Test P therefore renderecl a result quite clifferent frorn that of
the blank test. ?his la,as no longe r ch,ticc Ttlatling it.\ lrlrt. bti th(:
influence of ex.terior actions.

THE CHENTICAL TEST IN CASE B
Orie of thc chemical s\,stenrs rnav bc nroclified bv chemical or.

physical ntcans. \\re have chosen, for.practical ,"r,rorrr. 
" 

verv sim-
l l le  p l r rs icr r l  meurs.  S i rce the l ) r i "c i l ) ; t r t i , ) r r  t r f  osrq l l ler ;dc o i  1 ,1r-
nuth, pror.oked bv the hvdr.olvsis oi trichloricle, ilas adoptecl for.
our routjlre tests, rve rnodified the s ater. bv nrerns of phttical rcti_
tation.

"A 
brrlb of mercury, that is, a closed glass glolre containing a drop

of nrercurv and neon at reducecl pressure rias gentll.stirrei in thc
water. On nior.ing the bulb, the mercur.y slides rqron thc glass;
the dotrble clectric layer between the, mercurv arii the qlass rs
strippt-.cl ancl an electrical dischrrr.gc is ltrodrrcccl irr the interror
of ihe globe. The water utich is iir contact lvith tlie bulb is thrrs
lctivatecl. \Iercury bulbs as rvell as other devices, Iravc been enr_
plo)'ed in indrrstrrjfor the "phvsical" dcscaling of'boile.s,

The nrercurv bulb has been the subject of altudv br. Ilalla and
\ovotnr'. The sliding of the mercrrr-r 

'rrpon 
thc gt"i. j,rJ,,""a 

",, i
electrorrrugnetic emission. This entission Iras ,rit becn forrnd at
lrigh- frerluencies , but onlq at lot t'requencies, 3-4 KIIz. But thc
lo$-ire(lucnc). enission is nodulated at an extrente]r, srna]l frc_
quencr', l0- Hz-that is to strr, tlre 3-{ lr.Hz ernissiori xppcars lr
packagts of 10 IIz. It is rrseless at tli is point to qrcak of ihe pll.s_
ical-chcnrical problents that actir,.ation presents,- thc, stnrctrrrc ol
water  et ( .  I t  is  enough to know no$. that  i t  is  possib le to  Pre l . rar t ,
two lots of q'ater, cliemicallv identical (of tlrc sanic cc.niesiural
chemical composition ), but pirvsically di{Ierent.

\Yith norrnal u;ater and actixated u)ater \ye arc trblc to conchrct
a d,iffercntiul erperiment ils in case B ancl to use it as a chcntical
test,

Suclr a test mav be conducte d out of doors, irr thc opcrr air: that
is to sar', in a location where there is no nretll ples(rrl. f.hi\ con_
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stitutes test F. On the other liand, the test ma)' be conducted
indoors, rvithin an area shielded bv copper (or underneath a
screen ) . This constitutes tcst D.

THREE CHEMICAL TESTS
The three typcs of chcmical test which x,e have employed up

to the present are collccted in the Table I\'.

TABLE IV

c",d,,i",: 

ir 'om,arcd 
"'"u "'r*o,,,oo 

,,

Test  P norual  *ater  nomral  * .ater
spacia l  condi t i ( )ns spacia l  condi t ions
unmodiGed: open air rtolilied: un<ler copper

Test F nornral watcr r.tiut.tl w er
spur. i r l  condi t ions spacin l  condi t ions
unrnodi f fed:  open ai r  unmodi f ied:  open ai r

Test  D nor l l ta l  waier  )d j l r led \ | . . ler
sp.rc ia l  condi t ions spacia l  condi t ions
a:oli.{i'l. undcr cc,ppcr noctilied.. nnder coytper

RESEARCH ON THE CHEMICAL TESTS
With regard to thc cliemical tests, two types of research were

carried out:
a) Special research, designecl to improve our knowlcdge of tlie

chemical tests.
b\ Routine reseurch, given to the studv of exterior actions, with

',vhich u'e deal later.

Special Research

1) Clt'sed and Open trletal Screet (Conpletely Sedled Copper
Chamber and Llorizontal Copper Plate)

It was vcrv important to know if, instead of working within a
completelv sealed copper chamber, rve could obtain results that
did not differ too greatlv bv rvorking undcr a copper plate. This
was necessarv since we had to conduct routine tests in places
rvhere it was impossible to employ a scaled metal chamber.
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TBsr b*Three series?of 200 diserential precipitations (normal
water-activated u.'ater) carried out in \Iay 1953, one in the open
air, one beneath a horizontal copper plate and one in a sealed
copper chamber (thickness of thc copper of the chamber and tht,
p later  0.1 r rm),  r ' ie lded the r .esul ts  co l lected in  the Tablc  \ ' .

TABLE \T

In opcn . r i r

l leneat l  the platc

\\:ithin thc chanrlx r

i ; . 0

Thus therc was no great difierercc betq.cen the tu.o tests D.
We nav safclv assume that exterior forces fall dorr.nvvard upon tJrt,
Earth from above. Therefore the "roof" u,ould be thc rnost rn_
portant part of thc chamber for the purposes of the chentical tests.
All of this has onlv an indicative value sincc the tests g-ere so ferl,.

Tnsr P Five vears later (1958) it *.as obscrlcd that test p fol_
lowed a clifferent behaviour pattern from that follos,ecl bv test D.
The results of test P obtained bl using a hor.izonttrl r,rcial plirtc
showed a lrelraviour alntost rexersed to that slrorvn bv the resrrlts
of test I'obtained simultaneousll rrsiug a cornpletelr sealed copper
chamber.

_ 
This cxplains why the test P results obtained in Florence usrng

thc copper cliamber lrave shown a positive ancl significant cor.re_
lation rvith solar activity, rvhile the resulis obtaincd in diflerent
stations during the ICY, wlen of necessitv simplc copper platcs
rvere enrploved, have showrr a negative ancl significant 

"n.."Ltjnrr.'[ 'he screeli obviorrsl]' plavs a I'er1,. important part in the chemical
tests .

The problem of the screcrr is highlv complicated ancl requircs a
separate strrdr'. On the other hand, how are u.e to compare tlre re_
sults of the expe ments carried out in 1953, rvith a ncar.minirrr rru r
of solar activit,r', with the results of the cxperinrents cardecl out irr
1958, rvith a near-maximurn of solar activitr,? Variations in solar
rc l iv i t t  nr r r5t  be c losely  considcred in  t l r is  s tudr . .
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2) Nature c,f tbe Metal ol tbe Screen

Numerous series of tests were canied out, activating water and

precipitating oxychloride of bismuth within small chambers of

illfi"r""t metals-copper, aluminiurn, iron and lead-so as to deter-

nrirre whether the nature of the scr€en was of irnportance, that is to

sar-if the action of the screen was merely electrostatic, or if it

s'is comparable to the actiort of a filter or selective rnirror.
The results of four series of 6,900 tests each ( normal water-acti-

r atecl rvater) carried out between Januarv 6, tg54 and l{arch 26,

1955 are collected in the Table VI geleral averages.

TABLE VI

In open air
Undcr Fc
Unde r , { l
Under Cu

% ' f

16.1
15.1
42.2
39.6

s Pecifr
electrical canductance

0.10r
10 .

It is evidcnt tllat the nature of the metal plal's an important rdle
\Ve mav conclude that the most important characteristic of metal,
as far as tlre chemical tests are concerned, is its electrical conduc-
tivitv. Unfortunatell ', phvsics has nothing to tell us on this sub-
ject. What we know regarding Faradav's cage is valid for electro-
static phenomena, brrt lot for the phenor.nena which rve are study-
ing, rvhere an entire range of electromagnetic waves falls on our
screens,

)) Structure ol the Steen

Since u'c have not onlv the nature of the metal to consider, but
rilso the structure of thc screen, we have carried out some orientirtg
tests witlr ';t cornpact screen-^ continuous nietal plate-and a dis-
continuous screen or poutler screen-a metallic paint: that is, a
mctallic pou'der borurd bv an insulating paint.

\\'e hale tried out arr aluminttnr plate with a thickness of 0.7
mnr and a piece of cardboard cotrtecl rvitL 'a "pure alurninium

paint," Three series, each of 500 simplc tests (three single precip-
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itations ) ; one in the open aii, one beneath tltc paintecl cardboard
and one bcneath the plate, were canicd out betriecn April 7,
1955 and Aplil 14, 1955. Thc thrcc serics u'ere latcr corrrpared,
ancl give the lcstrlts collected in the Table VII qeneral aveltgc.

TABLE VII

o,,r or doors-*.ith ptrte i; '"
OLrt of doors-rvith po\{r lcr ;1.6
\ l ' i t l ,  plrte rvi th po*'cl  r  l ;6

It is cvident that tLe screen {orrlcd lrv a metallic p<xvclcr u'itlt
isolated grains also procluces a rotc$.ortlrv eflcct, alnrost likc
that produced bv the nretal plate.

But this depends upon the radiation frrll in{: upon thc screen. It
u'ts noticed ntuch later that the trluminium ltltrte scrccnecl to a
noticeablc extent the radioelectric emission of l0 Ki{z fi.erlLrcncr,
but that thc carclboard presented htrrdlv no obstacle to tire sarlc
emission. So thcn, which ravs are stoppccl lrv tlre cliscontinLrous
screen? This ploblcm as well should bc studied lrv thc applo-
priate metlxrds. It is a mattcr of experimer)tirig rr.itlr verv diffcr-
ent freqnencies, above all with the ven. lou. freqrrcncies (\'LF),
ones for rvlrich rve carr find no scryiceablc instmnrcnt. eithcr trars-
mitter or rcceiver. It would be necessar..r' to builcl tlrcrrr all spe-
c  i a  l l r ' .

The problt'rn of the screens is slou'lv'beirr11 forcccl upou us,

1) 7'est D, Tcst P and Screet Tbickness
In order to establish whether tlte screcn plaved an irDportant

rdle in our tests, a long series of tests u,ils curricd orrt, actir,;rting
rvater *'ithin Icacl boxes of difierent thickness: 0.3, l5 ancl ll0 nrur,

Betu.een June 25, 1953 and April 10, 19il, 7130 tests ucre car-
licd out usilg the chamber of 0.3 nrnr tirickness, and 7130 uith
the chamber of 30 nlnr thickness. From January 26, lg5.1 to
April 10, 1954, 1500 tests were carried out using the chamber of
15 mm thickness, contemporaneouslv u'itlr tlrosc for ilrc 0.ll and
30 mm chanbers. The results ue collected in thc Table VIII

5 I
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TABLE YIII

Pb  0 .3  Pb  1J  Pb  3A

Scrir:s of ?130 tcsts i l97 129

Series of 15()0 tests '10 -1 '12 9 '1I '1

The eflcct of thickness is not verv rcmarkable for the thicknesses

o,ra'^*t trt questiorl, even tliougll the tltickness was,\'aried lrom

i ," fOO. The'g"neral pattenr seenrs to follow Rossi's curve' be-

:";;;h" 15 ,tt, ' lt ,"."",i vielcled results a bit greatcr than the 0 3

.,rA SO 
"r- 

screcn. Brtt ilti ' do"t not hclP rnuch in the study ot

"r. "f*-t"rf 
tests. If that rvhich lvas observed comes within the

solrere of interactions bcts eerr cosrttic tadiation and den'se screens

,,lr,iLr"""-"t a probl.rn of secolclarv radiation' then the dense

,.**, 
"f 

g.eat 
'thicktless, 

presents nothing but a useless compli-

"riir., 
*f 

""",-ifl 
introduccd We then attemPted to discover it an

cxtrcnrc l t t  l l t in  sener t  l rad an i : r f l r rcnte on I ' l te  chemical  tests '

il;;;; be able to esteblish a' nrinimum lilni' for practical thick-

,r"ir. 
"

Alu-irti.,m screens were placed on cellophane by sublimation tn

o tulr,rr-, and were emplovert accordilrg to the tcst-P technique'

\rerv notes'orthy efiects rvere constantly obtained' even with

*r"*t *ftaft w'cre so thin (800 srgstrom ) that thev- allowed the

filtration of a weak blue light u-Len held tlp to an electrlc. tamp'

iil;-;;"it agrees with thise obtained by Bortels-on biological

tests. A veryihin sheet of alumit.iium foil, like that from cigarette

;;;k"g"t, *o, 
",rough 

to procluce nottrble eflect on the micro-

biological svstem'- 
i" ?aatat"", three series of I00 simple tcsts were carried out

according to the test P technique, simultaneously - 
precipitabng

."r"iuia. .f bisniuth in the ipen air' underneath a screen of

ln tnt t t t ' reJ gol . l  t  go ld ler I  usvJ for  t l 'e  g i ld ing '  0  5 t l rousrndt l rs  o[

,. -ttlt,tt",.ltn thilkne,s, epplied to caldboard)' and underneath a

,"r""n nf golcl clepositvrl byiublimation on cellophane (8-10 gr' of

o"fa f", t? tn,t"ie rtretc's of srrrface, about 50 angstrorn in thick-

i"sr. ff* iesults which s'erc obtaincd are collected in the

Table IX.



a
Tlrc ClrcnticaL Te;ts

TABLE IX
?

5.1

Open rir clcposited gold
Opcrr air hanmered gold
I)cposito<l golcl-hrmmcrrd gold

I c  
'1  

(Cc ie r t l  , t t  t t rse t  t

.15.0
7 L 0
? 6 .0

It is eviclt.nt that the hamlnered gold shorvs a verv noteworthv

aliflererce oLrt of doors while the depositecl gold rcveiils a sliglrt

alral negiitivc cffect. Fortl''-fir'e is not far from ffftr', u'hich rvould

bc the iesrrlt clttc to cltance. Or.r the othel liand, I nlere 100 tests

docs not p.'rnit us to clrarv ant' definitivc corrclusiorrs All tlrt:

srne, it i; ol)\' ious that a Yerv noteworthY cfiect nla\' \ 'ct be ob-

tained rvith tlricknesses less tltan onc micron.

With rcgard to the chenical tests, it will be neccssnn' to Pursu€
the studv of tLe eflects of screens of verv srnall tltickncsses This

:rr-ea is cornpletelv new, even from the poillt of vie$' of tlrc irlter'-

action of sclcens on electromagnctic ficlcls

1) Electronagnetic Fields ol Verl Lor Frequencl' (VLF) und

the Chenical T ests

)Jatural electromrgnetic fields of rerdioelectric frecltencv pre-

sclt a rathcr particular point of interest, for tlrcv are capablc ol

quite visiblv infl,.rencing colloidal svstens in evolutiorl if tltc

ficque.ro' is sufficierrtlv small. It u'otrld have been highh' irrter-

estii.rg to have correlated the results of mv chenical tests rvith the

irrteniitl of utmospherics (VLF). tsut in Italy tlie intensitl ' of

atrnosDherics $-as not measurcd; to have madc ttse of infornatiorl

fronr ilunich or Hambulg and so forth, places verl far lron Flor-

cncc, v'ortld rtot have madc sense.

So trvo series of simple tests werc carriecl out, one at a distancc

of 2m and the other at a distance of 20n from a transmitter rrith

a strength of 10 W, regulated on a frequencv of 10 KHz. At 2{hti

the intensjtv of the electro-magnetic ffeld, measttrcd bv a field

meter, \\ 'as a great deal weake; thar rt 2m. Ten sintrrltaneous

pairs of precipitations of oxvcLloride of bisnruth $'ere eflected in

ihe norrrral rnanner'; we then counted hol lnartt'tirnes the sedi-

nentation proceeded more raPidly {ar from the transmitter'
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l-rc.2, Aboxe: the behaviour of test P ir) June 1956 (screen efiect), Belou:

the behaviour of thc near-far chemicil test under the influx of an electro-

magnetic fielcl of I0 kHz frequeocv. Note the parallelism'

It was therefore a case of 2' naar-far test perfectly analogous to test

P, which is an ind oors-outdoors test.
From September I1, 1955 to February 29, 1956 ten simultaneous

pairs of precipitations were efiected each morning at th 30, for a

total ol r /zu Dalrs.
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At 20nr, the sedimentation of oxvchloride of bisrntrth proccctlerl

nrore rirpicllv in i2.i ',t of the cases The scd;neritatiol v'ns tlttts'

on tlrc averar:e, retarded cluring the pcliotl irr clrrestiott llv tlre ef-

fect of the electrornagnetic field.
The tests were contintted bets'een Jrrnc 1. 1956 altl Jrrnc 25.

1956 usirrq two difierent freqrtencies: 10 arrcl l20 KIlz. ancl cflr'r't-

il( l6U lr.rirs of precipitrtiolrs for elclr ftccluctlcr'. ' l ' ltc tl 'o serrcs

ui t . i t ,  t , . lJet1 prac l ica l l r  t l re  s t t l t rc  lcst r l ts .  The pat te ln of  t l r t '

nelr far lesponse for both thc 10 KIIz ucl tlrt ' I20 KIIz tlctlrrelr-

cics, s'as rlmost parallcl to that of test I' (! ' ig. 2l

Thcre is  no doubt  that  e lect rornagl ret ic  f ie lds p lar ' . t  v t r l  iur -

poltant rdle in thc chen-rical tcsts

6) Eflect al Ahirude on tbe Cheuical'I 'ests

It urrs latlter necessarv to ktlolv, frorl a geneliil poirlt of r itrt,

if tl ic altiiucle of the locltion \\lele tcsts r.'"t. ' 1-'1111ist1 eltl rlls

of anv irrpoltancc', so ils to be able to colnpale lcstrlts olrtairrcrl

in di{Ielcrt places.
Prof .  Fr i tsch of  thc Vierr r ra Techrr ica l  Hiq l r  School  (1 ' t 'chnisc l r t '

Hochsclrule \\' ierr ) olgiirlized sttrtlies, irr collabor'.rtior r u itlr tts' rtt

Kapr-un \[urserboden, altitucle 2000 nl, end Kriprtrrr \\ 't 'rksir:rl-

Iung,  a l t i tLrde E00 n,  on the I lohcntr r t rc t t r  (Aust l i l ) .  thLr i r tg  t l rc

coustruction of tlic gleat ll 'clroelectlic cltlls, ltorl \lav to I)ecelrr-

ber 19,5-1.
OtLcl studics rvcre carried out oler a six-rrorlth petiotl lrorlt

Octobcr  1957 to \ larch 195E br ' lhe pcrsorr t rc l  o f  t l rc  ' \s t lor rot r r ica l

Institute of the L\riversitv of Tuebingcn, cUrectecl lrr Plof. Sicclcn-

topf, ut Jrrngfraujoch (3578 rn) and at Tuebingcn (li2li m) Thc

total results are collectetl in the I'able X.

TABLE X

' , ' r ' l  (G, t t r : !  :u t r : .qc:)

I I ) P

{3.4i  ; l  I

: l E . i  . 1 5 . . 1  6 1 . 0
'1 i .J  5-1. i  1r l . :

I ' , rprur  \ \ 'erksicdlung

KLrpruu Nlooserboden

1-L,c l ) ingcn

Jungfraujoch

E00
!000
328
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\\rlrile at Kaprun verl'small dillerences wcre observed between
the tests cfiected at 20b0 n and at 600 m, the Jungfraujoch tests
levealed much higher values for tests F and D and lou,er values
for test P than was thc case at Tuebingen.

It must, Iiowever, be kept in nrind tlrrt thc Kaprrrn tests were
conclucted irr 1954-that is, during tlrc minilnum of solar activity
-rvhile tLe Jungfraujoch tests werc conducted in 1957 and 1958,
cluring tlre n'L{tr.ilnulr of solar activitr'. !-urtlremore, we rnust re-
nrenrber that Jungfrarrjoch is 1,500 meters higher than \{ooser-
bodcn. A perfect sohrtion vvould clcmand being able to carrv out
st i l l  nore tcsts ,  du l ing both a r r t i r inr t r r r r  l rd  a-maxi rnum of  so lar
activit\ ', in the same place and using identical methods.

t
6 0

1 9 5 3
I

t l l t l
8  9  1 0  1 1  1 2  1

I, 'rc;. 3. ClLerrl ical test F rt Vienna:rnd rLt Kaprun \looscrboclen from Ucto
lrcr 1953 to \tav 195.1 (monthlv aleraqes) . DoItcd lhrc: test F rt Vrerrna
L:rrter(ullrrcrbach (alt itrrdc 280 rn). Blac& lircr tcst F at Kaprun \looscr
boden (alt itucle 2000 m). The distance bctrven tl ie two places about 2g0

km. \otc the sinilarit) of thc behaviour.
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1 9 5 4
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It is interesting to notE that the belraviour of thc tcsts li and D

at Karprrrn \Iooserboden ar)d.in \rienna s'as pllctictllv tlre sane
notwithstanding the distance betueen thc t*"o stations (300 km)
and the clificrence in sca ler el ( 1800 n ) . The tests obevecl a qcrt-

cra lphcromcna (F ig.  3  ) .

7 ) Diurr Eflect

It si:enrecl reasonuble to rr orrcler if tlrcrc cristecl l tl irrrrral ellect.
llut bectrrrse of the clifficulties involvecl in calrvirq out cortjnllous
tests  dur inq the n ig l r t  (evcrv n ight  fo l  sevc la l  r r rorr t l rs) .  I  ha lc
cleferrcd srrch a stuclr'.

At tlrc Tnebingcn Astrononical Olrselvaturr', directetl l l Plol.
Siedentopf, Dr. U. \{aver crrlicd out tests at noon trncl at rnithriqlrt
cluring tlie nonths of \Iar', Junc ard JrLlr', 1958 fol a total of 360
cliffelential precipitations at r)ool ancl 780 at nrichri(lrt, Thc results

are collccted in the Table XL

TABLE XI

19 ; ;
\ l , t i

J ' r r '
J L, lv

l 9 5 l
. \rrqust-S.pk'rnb( r

lk) i t t l  , ' ! {rrrgcs)

Dat ;Ebt t'. T (ifu'ttLlt ttettset)
D^Y Nr{;rrr-

F I ) I ' F I ) I '
J:.8 60.0 2rl .r l  116.; i j , l .  j  l , l . j
. l t . t  55.2 -1;.;  -15.0 58.r j  -1.9.1

lt! 11! N,-t 3{ll .rr i je l
i t .6 5.1. i  i6.:  .10..1 ;S. l  r l1.(J

i l l . ( t 51 . ,1 ;ai.0

I have olrtainrrl this rlitLr privatclr'fionr \liss \laler'.
Accold ing to t l ie  Tuebinger  lesrr l ts .  i t  u-orr lc l  seern t l r r t  t l r t ' r ' t ,  rs

no notel olthv clar -night e{Iect. But tlre proltltrrr of clirrlnitl r lLnl
tion rnust bc studicd fruthcr. It cunnot lre ltsoh t'cl u'itlr oulv ts o
sc l ics of  cx l ler imcl r ts  a c lar ' .  \ l r t t l r t r r t '  f j . r Ie l ,  r l l ro  I l is  c , r r r . l r rc ter l
n ig l r t - t inre tests  at  Uccle-Blussels ,  p lans to rcsuure t l r is  I in t '  o l
strrclv irt lr opportune n.lonent.
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8) E lJec:t of Turbulence
The attention of manr. scientists is todav being drawn to*,ard

the plasrnas-the fluicls macle Lrp of clech.icalh. 
"fr"org"a 

p".ti"f"r,
positive ions and clectrons. trr the field of astropli-ysici, the at-
mosplieres of stars, interstellar natter., nebulous goirJ, urrlt 

"o_"t,
:l::, Tll:1.:".1 

rs heirlg p1x511.,".. rn the fietcls of lh_vsics and phys_
rcrl-ctrcnlistr.\ . nretrll ic liqlids and flanies 1"bove ail salte.l flames,
l l t e  l t t l n c s  o l  I  l r l .  e l , 1 . t r i c  i l l c , , l c .  ,  i r r e  t . o t r s i d e r e d  a s  h e i n g  D l a s m a s .It is not vet knol.rr if an elcctrol-r tic solution 

"outa 
il"-"?Iria"r"a

asl ,e inq r r  l ) l rs l r r r  r , I  a  prgt ic l  l r l .  t r  pe.

.l 
o-dt\' .i plasrrrir tlrror.r, lrrrs been devcloped (Alft.en ancl otliers)rvhich lias also led to laborat.,r v experini.nts w,hich are openrnglrJ) ir r('\\ fialdi ]l(tgtu.tultytlrulrpntnirs. \l agle Lolryclrodviamrcs

rs , rc  s t rd)  or  t l /c  lno\crn{ . r t  u [  ar r  erec l r icafconductor  f lu id  ia ,  onagnctic field. The clcctrical currents resulting f.orrl tlr" _ou"_
ment modifv the field ancl, at tlie srme time, aI thel, flo_ in thenragrretic.fielcl, proclrrce urechanical for.ces which modify th" _ou"-
ment of the fluicl.

Sincc rvater. salinc solutions ancl colloidal solutions are alsoH r t i t l s , c o r r t i t i r r i r r {  r ' l e c t r . i ,  , r l h  c . J r r r r q " . t  1 , " r t i " l " r .  i i . r r ,  
" " n " , i , " " , , oc s t i l n i r s t r  \ ! l l e l l r l r  U t c  r r r , , r , . r r r , . r r t _ t l r e  t r r r b r r l e r r C t , _ O f  l r  I i q r r i d  S u C I r

ils water $.as ari il lpoftant or iur insignilicar.rt factor in our,chemical
ICSt)^.

. 
To tlris end uc efk:ctecl, bet*,cerr \larcli l9 ancl April 12, 1955,tlrree lurrrdrecl pairs of di{Iercntial tests *.itfr _^i"i-*Ulf, fr"a

lcrneincd rrrolionl rr Ior I long tintc, uncler a cardboard screen and
ult(ter I copper scr telr ' l-lrc 

precipitations rvere carried out in tlte
opcr air'. 'fhe qcueral a\.errgc \\,as 50.O_the r.esult due to chance.

Betrveen \'lar.cli l9 arid \lat 1,1, lgJ5, rye carried out 350 parr.s
of differcntial tests $,itl l meclranicall_r. stinetl svater ir, t*o flrsks,
ole inside a calclboar.d box arrcl tl ic othcr insi.le tr copper box. The
prccipitations v.eLe carried out in tlic opcn air. The^ gerreral a,rer-
ageri rs 56.8 Tlris v'as no lolger chauce, Therc hadireen a slight
eltect.

Iletween April 28 and Julr. 15, 1956, rvc canicd out a further 790
pails of differcntial tcsts u.ith u.ater.rvhich \\,as agitated by bub_
bling in tu'o Ilasks, one insicle a ca.,..dboarcl box ancl ?he other'lnside
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a copper box, bothyith the sarne modalitl '. The general avcra{e
was,5.1.4. Once again we \!'ere able to note an effect, sliglrt lrrrt
meaningful.

Tlre daily data ynoothed ouf over decades, r'arv bctwecn 45 ancl
55 and iheir fluctuatioDs corresDond nerfectlv with the fluctuations
of test P (on another scale, of c'oursej. This demonstrated that tlrc
sarne factors that have influenced test P har-e iuflucnced our ex1n.
ipent  (F ig.  4  ) .

Our expcriments have thus revealcd sornething highlv unrrsuaJ:

A tffeLt ot' the s, reen in the taater. But this is onlv the beginning.
Unfortunately, the problem of the screens sUll hai to be studied. 

-

o n
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I
Frc. .1. rlbor:e: TestP. IJeloa: test wlter stirred under cardbotr.d-rvrter
stincd under copper. On the tLbscissa: the tinre. On tle orclirutte: tIrc ptr_

centage of the two tests. Dail) lverages smoothed bv ten.
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The Routine Research

Atter having sho$n tlre rcsults of studies specially conducted
with the aim of understandnrg the propertics oi the clemical tests
and of setting out the problenis thai u,ill have to be resolved in the
future, we mav speak of the roLrtine tests, conductecl in Florelcc,
at the Insiihrte of Physical Chemishy of tle University, u.ith the
particular aim of estaLlishing r.hether the cLemical teits respond
to exterior actions and, in the afirmative case, whether it is pos_
sible to detcrmine which are the cxtemal phenomena which tn_
f luerrce t l re  resul ts  of  the c l renr ic .a l  tcsts .

First I will set out the sum of the work carriecl out in this sohere
(  T a b l e  X I I ) .

TABLE XII
Nulrtrn or Tesrs Couucreo BnrwrEN
\'{ancrr l, 1951 lxn Ocronrn 3I, Ig60:

14b304

357r0
35709
22110
19880

Test F
'Iest D
Test P
Test P ICY

Bh3o.
36035
36038
22150

)8h30n
19350
l9rl50
181 r0

Total
9 r095
9109?
693?0
r9860

Cleneral total 287 412

The ffgures concern the period from lvlarch 1, lg5l, to October
31, 1960, a total of nine and a half vears. The routine tests F, D
and P rvere conducted every day, inchrcling holitlays.

Beginning October l, 1952, routinc testiwere initiated at tsrus_
sels by Madame Capcl Boute, Chef des Trayaux at the Institute of
Electrochemistr_v and \Ietallurgv of the Universit6 Libre, with the
assent, assistance and advicc of IL Decroly, Director of the Inst!
tute. Since July 1, 1957, studies have been carried out. thanks to
the kindness of M. Bourgeois at the Belgian Roval Observatorv, in
a titrv wooden pavilion that has no metal constitucnts.

Beginning February 13, 1953, routine tests were carried out at
Untertullnerbach, near Vienna, at tlre Wiental-Wasserleilulg,
thanks to the kind iuterest of enginecr H. Doat, Director of the
W. !V. Society. The tests were interrupted on December 31, Ig55,
because the W. W. was taken over by the Citv of Vienna. It was
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trulv trnforttrnate that a scrics of tests that hatl gonc orl for forrr

r.eai's shoulcl be interruptecl riglit in the lriddle of thc IGY.

During the IGY and the subsequcnt IGC (International (ittr-

plrvsical Cooperation ) routinc tcsts were Put irrto opcration in scv
cra l  local i t ies in  the * 'o l ld  (Table XI I I ) .

TABLE XIII

Rrt ; ; t l ;  (  U ccle)  -Obscn atoi re Rolal  dc Bclg iquc.
I i r . r ; , r { r r -Astronomisches lnst i tut  der Uni \  ers i t re l .

J  ! , .q i t . i ia .L \ teteorol{ }g ical  Obscnatory
l: i 4 t] r ( Lt n I ert 

" 
I l, e/ barr./ \\:iental Wasserlciturg.

7 /iril Oss€rvlLtorio Ceofisico Sperjtrentale.
(,trr,.r -lnstituto Cleofisico e Cerxletico dcll'Lrnircrsiti.
Rd (Cr:re l lana G/rr le)-DistaccaneDto del l  

' Is t i tuto 
c l i  F is icu dt l l  t  r i \1r l i t i r .

Librer rlle Sewiae \f6t€orologiclue du Cabon.
L.apal i l  i l le-Stv iac \ I6t6orologiquc du Congo r t  dc l i r r r ( l i t  Unrn( l i .
F. / t  Dapb;n Scrv iccs \ Iat€orologiqucs t lc  \1adag,rscar.  c les Clonlr rcs ct  r l ,  l ,L
RdLrni0n.
Kt turelen I : laal :  Etabl issement Scieni i f i , tue dr  Terr i to i r r  dcs l In1,s - {1r \ t r . r l fs  (  t
Antrrct iques Frangaises (T.A.A.F.) .

5r l /ara-  -Scbrxr l  of  l r ledic ine,  DepaftDrcnt  ot  PhysioLrgr ' .  I lokk,r ido Lrr i rer ' i t r
Krntnoro-Rtsearch Inst i tutc for  Diathct ic  \ fedic inc.  Dcprr t i l l ( r ) t  of  l ) l , r ' i . l , , r r
ancl  f lygicne,  Ku amoto Univeis i t ) .
l iouel le , lnt ter tLan Etabl issement Scient i f ique drr  Tcrr i to i rc r l ts  Terrcs \ r r . l , , r l ,  '
e i . \nLir r rhques Fran(r isc\  (T.-{ .A.F).
l | t  e t?at  8*drt in (Ant3rct ical  Etrh l issencnt  du CoDtre Nr i ion. l l  d |  Rolr , r , l r , . .
I '>ola i rcs de Belgique.  2.  eme Expcdi t ion Antarct iq, ,c .' r ' r , ,1, .  

Nordlvsobsen ator iet .

The data gathered at Florencc has bee.l stucliecl Loth lrr nrr' '
self ancl bv specialists: Prof. C). Burkarcl, firivcrsitv of Grrz: Dr.
Becker, Fraunofer Institute, Freiburg i,,/B; Dr. \losctti, Geoltlrvsi'
cal Observatorv, Trieste; Prof . Ber..g, Unit ersitl of Coloqrreq Dr'. Lr.
\ [lver, Universitv of Tuebingen.

'l ' lte relationship betaeen test D and, solar actbittj imrnediatclr'
becane eviclent. Nonetheless, it $'as rrecessar\. to establish strrtis-
ticallv its degree of accuracv and to rutcovcr rlv otler lrlirtiorr-
sLips that might not appear so openl\'. It is in tlris aret tlrrrt l l ie
u'ork of tLe above-named specialisis has been so \aluable. '1'lr('

follorving is :r sumnarv of the results thev lravc attained.

Tmr D

Seculor Y uriation The annrral, rlonthlr. and dailv aveltg('s r'(.-
veal a sccular variation, markecl bv a ven' ]orv minimun) in I9.i>J,
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in perfect correspondence with the minimum of solar activitv (Fig.
5). Becker has demonstrated that this correspondence is statrs-
ticallv valid.

? o -

Frc. 5. Secular variat ion of test F (dotted l ine) aod test D (black l ine).
,{nnual averages. On tlrc abscissa: time il vears. On tlre ofdinate: tl\e per

centages F and D. Note the minirntrm i l  1954.

Annual Variation One observes an annual variation marked by
a very low minimum, corresponding to the month of March (Fig.
6). Also noticeable is a secondary minimum which corresponds
witli the month of August. Becker has demonstrated that the
l\{arch minimum is real and that the August minimum is no longer
so. We must wait until we have more information. But today,
after ten years, the August minimum exists always and we can con-
sider it. The existence of an annual rhvthm leads one to envisage
a relationship between the result of test D and the movement of
the Eartli. I will return to this point later.

Short-term Variation. These variations, often verv marked, rnay
be connected with difierent phenomena. During the long periods
a parallelism was ascertained between the behaviour of test D and

5 0

4 0

1 n

F N ( r ) $ l O r a l N @ O )
l r ) | ' ) r n ( o l J ) t n ( o r o r o
o r o t o ) o r o r o r o r o o !
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Frr;.  6. -A.uru.r l  Yi lr ixl ion of test
t l t t  abscissa: t l re t inc. On t/ l

l  r l a  L  / t r  , t l t r , . /  L  \ / \

\i
\ l

.i,,:

D .  l ) r i h  i L r c r , r q r  s  s r r r o o t l , r  r l  l r  t ,  r  ( ) l
'  t , l i t ,  ,  .  t ' . ,  1 , .  \  , t .  r  ,  ,

5 0
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A r
\ , 1 1 \
i r i  l ur/\i ill fl

tl le intensitl of tlte cosntic racliutiorr r.r,cor.tk,rl lrl l,r.of. S tt,ir l rri r r rr i.r
a t  I la fe lekar ' ,  near  hrns l r ruck (F ig.  i ) .  I Iost , r . t , r . .  i t  Ins not  l r t , r , r r
possilie to pursue these stuclies at anl lclgth. ' l.lrc 

cnrissiorr ol
particles frorl thc sun is rclatccl to tlre solar lc,tii itr.

Tr:sr F

Sacular Vuriatiotr. Tcst F rer eals a Irighlr t,r itlclt secrrlal i irr.irL_
t ion,  a l t l rough i t  is  less nar .kc,c l  t l ran t l ra t  o l  test  D i | ig .  51.  T l rc
val ' ia t ion a lso revea]s a r r r i r r 'n turr t  r r . l r ic l r  cor . tes l tonr ls  , . i t l t  t t t j t .
but rrot as low as that of test D. Tlte scctrlrit ltelt,l, iotrr o[ tcst l-
appt ' l rs  d is turbecl .  This  shorr ld  r rot  l te  sr r r l t r . is i lg ,  [o l  tcst  1 . .  is  r rot
plotccte'd, as is Test D, agairst naturlll e]ectr.olngrreti(, Ii(,1(ls.
Beckcr has dentorrstrated thtrt the gcrreraJ r.elatiorrsirip lrr,tu.t,r,rr
test F ancl solar activity is statisticalh. \.alid
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Frc;. 7. Tt_'st D in | lorencc rDcl the int.rrrsi t ] .  of cosni ic radiat jon on theI{rLfelc'k.rr ' ,  ( Innsbm&) durirq t \ \r  perio(ls ui t t , ,"" ,nuntt, ,  
"""t i . '  

f ru ,nnd./rrci$alr the t jr l re. On t/ra o?..1i |diar lcsi l )  l t rcl  thc intensit),  of thc cosrnrc
ra(l i l r t ion iol l rbitrar.r,  scrr le).

Annual Variation. Test F in thc vears of rare sun activity re-
vcals an annual sinusoidal variation;.hich dife.s ercattil lr;m thatof test D. The nrinimurn occurs in slrmm€rJ ttt",rlorirn'r_ ir, *rrr_ter. This variation has bcen studied bv Becker. In tf*,a"^,t

Fl^".1,,1:l'tU) ,a1,r. 
behrriorLr. of test F results not too difierently

trom those ol tcst D.
Slutrt-ternt Yariation. Test F r.er.eals sliort_term variatiols rvhich

mir.r' lle connected rvith cliflcrent phcnomena. n""1". lr", a"rn-
onstrated tllc existencc of a ver1.hiil l iarrt efiect uI soti, eruntiorc
l r i d  B r r r k a r d  l r i t r  t c r r r r l e d  t l r c
stor.ms. 

exrsteDce oi en eflect of magnetic

TEsr p
Tcst P has been studied both b,r Brcker and br trIarer. I canonll list ver.r. briefty the information *itl, *ni"ii ti"i ;;;; p,,_
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vi l te lv  furn ished n le.  T l rese aLr t l ro ts  l lave not  i is  \  ( ' t  Prr l ) l is l r i ' ( l  t l r r l i r

r e s u l t s ,  r v h i c h  a r o  ( i l r i t c  t t ' c ' t ' t t t ,  I  r v i l l  r r r t t r ' l t  s ; t t  l l r i r l  i  r ' r /  / ' r r t t r r /

a l s o b e c o n n e c t e d t i t l t s o k u u : t i t i t r 7 . ' I ' l r c l t ' s r r l t s o l  t o l l t ' I r r I i r r r r r r r r '
significant and positive for tlie Flolercc tL'st. Tcst l) lras lii ldcrl
s igr i f icant  and negat ivc lest r l ts  i r r  o t l rcr  krca l i t i t ,s .  . \s  I  h l r t 'su i r l
beforc, onlv in Florence clo r.r'e util ise a conrplttt.h.scrlccl coppt'r'
chartrlrer. The otlrer stations usc nothing ltut a siurple cripper
p latc  u i th  u 'h ich t l tcv covcr  hal f  o f  t l r r  beakcls  i r r  * l r ic l r  t l r t '
l l.th'ollsis of oxr,chlorickr of bismrrth is takirq pliicc. As st' Ir,n c
said, the problenl of test l ' is rclatecl to tlre ploblenr of thc scrt'crs.

Sincc laborirtorv tcsts Irave clc n r or rstratecl that clcctrontaglctic
fielcls of lelativelv lov'fleclrrencv in{luencc tlrc flocculation irnrl tlrc
seclinrentation of the oxvchloriclc of l)ismLrtlr, it u orrld also bc rrcc,-
essarv to relate tlre result of test P to tltc uttnosplrcric.s ot, in getr
era l ,  to  teuestr ia l ,  so lar  ancl  cosnic  radioelc t : t r ic  t : t r i is r ior r .  l t  r lor r l t l
conscr l r rcnt l l '  be ncccss, lv  to  f r r l t l rc l  le la tc  i t  to  t l r t '  s tat t '  o l  t l r t '
ionosphere, that is to sar', to solar phenomcua. Er cn tlring is bonncl
rrp il an inccssantlr-fluctuating rvliole.

THE CON{PUTATION OF THE ITESLTLTS

\\'c have counted alu'avs thc r-esrrlts, as l e lnr c saicl Lrcfolc. I p-
on ilre suggestion of Prof. \rarr c'lel Elst, \l ls. Capel BoLrtt, lras cr-
aminecl  the possib i l i tv  of  increasing t l rc  lcsul ts  o l r t r r i led l l .  lo l r r l r l
l irethocl rvitliout doing othel clrcnicll operirtior rs.

I t  Js enough,  i l  e{ l i :c t ,  for  th is  to  be ablc  to  rotc  t l rc  succcssrLrr r
olclel of thc scdimentations in caclr sclies of cliflcr-cnt crltcrinx,nts.

\ -au c ler  Els t  h : rd ascer ta i r tcc l  nrat l rcr r t r t ic l l l l  t l r r t  or r r .  cr r t  rL ls , r
obta in for  N pai r  o f  s inu l tanc, 'us pruc ip i t r t ior ;5  \  r '  rn l i r .  l ,u t  o l
those lesults onh'2N-1 rvcre inclepenclent.

Orc of thc t$'o succcssive operltions strinclarclisecl ftl tlrt l(l)
Icsearch consist of 5 pairs of sirnultarrcorrs Pr.cciPitatioDs for clclr
test, and thev u'erc capablc of giririg 2.;-l 9 r'csrrlts instt'acl ol
5. Totalh': 18 results irrstcacl of 10.

-I'o lellise this appleciable gair irr tlre stltistical fit ' lt l flonr tliLilr
rcsrrlts, rvithout naking neu' precipitatiorrs, \[rs, Crpcl BoLrtt, .LrlrL-
cd a svstem wl)ich aided in establisJring tlru ulcler il rviriclr tlrt ' st'i l,
imentations came, The data obtainccl fron Yan clcr Elst s nrctlrorl
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\\.'elc Qalled cor?rplete results, the normal data rvere called di.ogonal
r esults.

Tlie observation and calculation of the complete results in
Brussels was made from December 1, 1957, until September 30,
1958. From a conparison of the diagonal with the complete data
it \\ 'as appiuent that ther. give practicallv the sante results. Our
ffrst method of counting rvas also good. We could therefore con-
tinue to usc the normal method.

CIIENIICAI, TESTS AND TE\{PERATURE
Tlrc routine experinter)ts havc givcn lrs a way of determining

ovel a long peliocl of tirne if tl ie great fluctutrtion of the chemical
tests dcpends rrporr the varittions of tlre ternperature of the en-
virorrrnent. The great fluctuatiorrs ol the chcniical tests are inrla-
petttlent of tha ternperature \ ar.iatioDs ( Fig. 8 ) .

In spite o{ the extrerne complexitv o{ the research, in spite of
difliculties rvith rcgard to nraterial and personnel, the chemical
tests havc viclded results that are verr.precise and yery clear.

Tlis is tle fist time that a xerq conunonplace chemical operu-
tion, conductetl uccording to u nerD nethocl, relatixe and statis-
tical, has prociderl tlrc nteans of tliscoxeri.ng whether important
phe.nornena arc laking pluce in utrrouncling space and, ab,oxe aII,
on tlrc Sun.

Arrd, firiallr', it is tlrc first tinrc tlrut it lrus been possible to ascer-
tain, by chenical means, thcther something is disturbing our
colloidal systetns in eaolution ond, corrsequentty, our biol6gical
systems.
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IaffSr.."r_ 9, 10, 11 and 12 are shown the monthly averaqes ottest F ancl D over ten years and thr.ee scries 
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POLYN{ERIZATION AS A CI.IEMIC,{L ]'EST

Thc Polymerization of the Acrylonitryle as a Chemical Test
){erv and more precise experinrents on acrvlonitrllc \\'clc crr-

r i .d  orr t  in  1960.  accor t l ing tJ t  l re  test  P tcc l ,  n  i ,1r  rc ' .
A single solution of acrylonitnle in u'ater, to uhich uas aclclccl

tlie proper quantitv of potassium persulphate as an activator, \\ 'as
divided in etlual mcasure into 20 flasks. Ten flasks $'ere placcd il
a blackened cardboard box and the remaining tcn \a'ere plrced ir) a
copper container which was likev'ise blackened and wliich v:rs
idcntical in shape and dimensions io tLe ffrst, The trvo contiliners
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$'ere tl.ten put into a double-tvalled cardboard box which was later
wrapped in a laver of wool for better insulation. It was verified
that the apparatus assured the samc thermic historv in the two
containcls (between 0.1" C). .{fter 2_l hours the boxes were
opened and the polur.rer q'hich hard formed in the flasks was fil-
tered, dried and weighed. The surface tension of the clear liouid
was molst r red.

Tlre surface tension of an aqueous acrvlonitryle solution lessens
as the quantitv of nronomer rcn,louitn.ie present in the solution
incrcases. Polvrner acrrlonitlr,le has no efi-ect on surface tension.
For this reason, the neasurenent of sLrrface tension tells us horv
muclr nronorner ircrvlonitrl lc, lras remainccl in the so]Lrtion and
t l r r s  h o u  n r r r r l r  l c r v l o r r i t n l e  l r u s  l , e e r r  p u l r m e r i z e d .

Si r rcc t l rc  prrh r r rer  is  Lr  c l r r t .c l .  t l re  , i rant i t r .  o i * l r t " r .  r .ernarnrng
orr  

. t l rc  _ l )o l \  mcr  r  ar  ies c leperrd i r rg orr  t l re  le i rg t l r  o f  t l re  pol .mer
molecules:  marrv shor t  c l ra ins hold mor.e water  t l ran fewer ' long
chains, the amount oJ polvrler acn,lonitn.le fr"irrg tfr","*", U"i
cause a greater. nurnber of heads is involved. Tlte gross oeight
o{ tlie poh mer nra_v thus vary depending upon thE manner rn
rihich it is polrlrerizcd, even tllouglt it conlin; the same quantrtv
of acrrlonitrvle.

The rceight of polynter and tlte rluuntity of auylonitrtlle poly_
t t r r i :c .J  t lo  ut ) l  tu  r ' " . ru l l t l  n t r r ( \ toy l .  [ . .o ,  ih i ,  ie , rson r r "  Lr , . "
taken hotlr figLrr:es into tcconrrt, thc u.eight of the polt,rner and the
quantitv of acr.r'lonitrvle polr.merized.

Thc thermostatic cardboard box u,as placed in a room situated
on the first floor of our Institutc, jrrst bclow the roof, rvhich is of
rvood ancl terra cotta and contains no notcworthv metal cornpo_
ncnts, and thercforc not uble to scr.een appreci;bly the atmos_
pherics. This rvas verificd u,ith an appr.oprrate instrument.

Evcrvthing was arranged so that ;ltei 36 hours the quantity of
poll nrcr lormed should not itnrount to nore than half oi the rlon_
omcr introducecl, ancl so that it should, indeed, bc considerabh.
ress.

At first, we consider.ed onh thc rveiglt of tlre polr mcr formed.
The studv of the fluctuations in tlre rluintity of acrtlonitrr le polr.
mcr ;z(d r  measrr reJ ln  s , r l f i tce ter r i iu l  )  was postponed r rnt i l  e
later datc.
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Fbr the sake of siniplicitv \,! 'e noted the total rrclglit of thc l)ol\'-
rner acrllonitrvle ob'tained from the 10 fl:rsks in the carclboarrl lrox
and the 10 flasks in the copper containcr: we then coLrntctl /rorr.
nmnq lhnes in the space of one month tIrc quu tittl of pohlrtar
hatl lteen greater in the copper container and rclatccl thc rcstrlt to
100. In this way, the opcration camc. to corresporrcl to a tnrt' unil
propcr  tcst  P.

In tlre room under the loof, tlte tenperature varittl colsidcnrltlr
f ionr  one dav to another  and v ' i th  the arr i ra l  o f  t l re  f i rs t  sr r r r r r r r t i r
heat it u'as often necessarv to reclLrcc tltt 'clrraltitl of ltcrsLrlltltirtc
adclccl to the solution so ihat the polvnrerizatio,i u orrlcl rrot takc
place too rapidly, reachin€i a total pol.rmcrizttion of ntonollr.r.'I ' lris did not invalidate the differerrtial niethocl.

The percentage of times that a greater ri 'ciglrt of polrlrer u'as
obtained in the copper container in tltc-'course of a nroltlr rrlricrl
oxer the montls. The patterns of the rnonthh' percentagcs r.elitiVc
to the polvrnerization under the roof I'ere also parallel to that ol
inorganic test P(oxvchloride of bismuth).

TLis neans that the very actions that had nodifiecl the poh rrrer'-
iz.ation process- had also modiffed the precipitation of os clrloricle
of bisn.ruth.

One sees tlrat thcsc actioru lracl to be a certain clLrration. bc-
catrsc tlrt' proccss of polyrnerization as clesirecl ll us is r u.r s]os.
Irr spite of this, the total result rvas practicallv the slnrc as tlrirt of
tlre inolganic te.st P.

Silcc tlre drrration of polvnrerization rrar be corrtlollcd tt l i l l.
we arc able,  I ry  ernploy ing acnlorr i t r r  le .  t , r  t r l , t . r i r r  test r  r l l r i r , l r
iutegrate the effects of external forces in the best lxtssiblc u.ar.

Polvnrerization and the Lovr-frequency Electrorragncric Field
In Chapter III rvc rcferr.ed brieflr' to the srrbject of polr.rrt:rizir

t ion of  acrv loni t rv le  in  an aqueous solut ion,  t rc l t i lg  t l rc  pro l r l l r r r
as one cloes a problcrn of natural scicrrce. \\'e triecl to slrorr. lrorr.
t l ie  l lhcnomena rvh ich takc p lacc i r r  the sptce u l r ic l r  surLorr r rc ls  r rs
act uPon the polvmerization of acrvlonitn le.

.  
I t  is  not  hard to admit  to  a pc l ig ; l  1111.  i l r f l r r r .nce ( l rc  t , ,  \ f  ac i i i l

plrenontena; the free radicals plar. a verv irlportant role in thc
polvntcrization of rnanr. substances. \\re knorv that fr.ee rldrclrts
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of water prime the poll'merization of acrylonitryle. These radicals
are generated not only by appropriate chemical reactions (e'g.,

hydrogen peroxide l ferrous sulphate ) and by other phvsical-
chemical processes, but also bv ionizing radiations.

It is enough to know then that the ionizing radiations originat-
ing in surrounding space can reach the Earth, in order to concede
that the pohlmerization of acrylonitryle uill aluays be subiect to
soontaneouslu establislrcd conditions which are bevond our con-
trol. and whi;h //rctrdte inccssanllt1.

However, natural phenomena other tlnn ionizing radiations can
influence the plocess of polvnierization. One can demonstrate the
existence of tlris influence in a rather general way by conducting
tests outside of and ra'ithin a thin copper screen.

Piccardi and Cini have studied at lensth the influence exercised
lrv a low-freqrrencv electromagnetic field ( 10 kHz) on the precip-
itation of oxychloride of bismuth and they wanted to study the
influence of the same low-frequencies on the polymerization of
acrvlonitryle.

The new experiments rvere routine and for this reason thev were
standardized.

Solution A; iUonomer acn lonitrl ' le (Badische-Anilin und Soda
Fabrik) dissolved in distil led rvater, in the proportion of 60 ml per
litre of solution.

Solution B: ,10 gr of persulphate of ammonia dissolved in I litre
of distil led water.

Solution C; 3.5 gr of bisr.rlphite of sodium dissolved in I litre of
distil led water.

To each litre of Solution A we added 10 ml of Solution B and 20
rnl of Sohrtion C (Solrrtion ABC). Solution ABC thus prepared
remained pcrfectlv limpid a sufficientlv long time, at least a half
hour at 20' C; it coulcl be divided and placed in sevcral containers
and the containers taken and put awav without dificulty, before
the polvmerization began to take place.

Blank Tests

Solution ABC was poured into three sets of l0 flasks, numbered
1, 2 and 3. The flasks, of Pyrex glass, had a capacity of 100 ml. Tnto

each flask we poured onlv 50 ml of solution so that the flasks were
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half fi l led and the solution ofiered the greatest possible srrrfat'tr

towarcls the top. Affer fflling, the flasks rvere closcd u'itli rrrbber

sropP€rs.
ihe th.ee scts of flasks werc placed in one wooclen box, rvhiclr

rvas long and narrow, irr three parallel rows. Thc bor rr-as serlctl

br,. rtooclen cover and it u'as lcft bv itself in a cklsccl room. Aftcr'

l i-1.1 hortrs the flasks were removecl arld their cotltents filterctl

The filtering was carried out with a PumP, using tliree iderrtit 't l

funnels, numbered I, 2 and 3, each rcccir ilg the colitents of tlre

corrcsponding set. Thus we collected thc total tparrtitv o[ poh nrer'

fom.rcd in each set. The polymel u'as dried at 110 C, ttntil a trrtt-

stancv o{ v'eight was reaclted, then it was u'cighed. The qtrarrtitv
of rnolorner remaining in the litpid rvas checked bv measuremcnts

of surftrcc tension (4).

The rvcights of polvmer obtained varied fretgeritlv from one

dav to anotlrer, bn| for one single erperintent, tlte reiglis gitttt

bry each set u)erc equal or nearly equal. The clil lererrces lre\ er srlr-

passed 2%.
The method of operation thereforc seened to be vcrv satis[ac-

tor\',

Tests rvith the Electromagnetic Field

The flasks of the ihrce sets v'ere fil led with Solution ABC .is irr

the case of the blank tests. Thcn rvere distribtrtecl in tbe follorr irrl

fashion:
Sef I - The flasks were placed in a c1'linclrical copPcr contairlcr,

set on the ground, rvhich could be corrpletelv scalt.cl bv a copPer

cover, On the inside of this container, a sccontl, snrallcr, crlincler

of copper was fixed coaxiallr', electricallv isolated fronr tlre first.

Tlic flasks were placed betwcen the two c! lirrdcrs. TheIr thc covt't '

u'as put in place and an electromagltctic field lvas appliecl bctu ccrr

tlrc tu'o cvlindcrs.
The field was produced bv a gerrcrator u ith a porver of 10 \\'

tbe .^\F \{od. lC: 101, of t}re Firm Darniani & Ciappi, Flot'cnce.

This u'as the samc gcnerator used fol sttrth'ilg the precipitltiol of

oxvcliloride of bismuth. It rvirs regulatecl orr l30 knr uavc lettt]tlr.

that is to sav on a frequencv of 10 kFIz, as il the case of thc cxr'-
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chloride of bisnrutlr. Tlie copper screen constituted a shield
against the exterior fields.

Sel 2 * The flasks were set in a container quite identical to that
o{ Set 1 TIre positiorr of thc flrsks rvrs the sanre. Onl1,, the electro-
magnetic ficld u'as not applied. Tlre cUppcr screen corrstituted a
shielcl against the cxternal ficld.

Saf ,3 - The flasks rvere set in a blackencd car.dboard contarner,
identical in sizc'and shape to the trvo previously described. The
position of the flasks was agaiu the same; no electrt.rmagnetic field,
no copper errclosing the flasks. Tlre cerdboard screen did not con-
stitute a shield against the external fields.

The tests ri-ele. begun at 7 p.m. arrd were interrupted at 9 o'clock
the following morning, for the polyrnerization wis not to be al-
lou'ed to surpass, generally, fuT, of the monomer. The three con-
tainers were permanentll ' kept irr a room rvith the temperature
carefullv regulated ̂ t 2l + 0,I C. The generator. completely
screened, was also in the same roont. A field indicator tuned on
the 30 km wave length did not show anv appreciable emission in
the room while tlre generator was runnrng.

We mcasured the temperatrrlc inside ihe cortuiners lnd insidc
the flasks and found that if polvmerization did not take place, the
temperature inside the flasks w-as identical to that of the roonr.

If polymerization took place, the temperature in the flasks rose
sonre tenth of a degree bccause of the heat given ofi by the poly_
merization.

The bisulphite sodium solution was also daily controlled by
iodometry, so as to assure the constancy of its reductive power.
Expcriments were made from December 1, lg59 to January 7,
1960.

Three tests out of 37 did not gir.'e anv polvner, in spite of the
constancv of the experimerrtal conditiols. These tests are nol be
reiected bt must be consiclered as quite successful tests whiclt
gar. e a nil weight of polllter.

The 34 remaining tests gave thc following results:
l) The total u'eights of polrmer given in the three sets, in one

sirrgle experirrrert, differed among tlrcrnselaes nuch more than
uas the case in the blank tests: up tu 5A
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2) Compar ing the s 'e ig l r ts  of  Set  1 ( f fe ld  a: rd s l i iek l )  r l i th  t l rc
corrcsponding u 'e ights of  Set  2 (no f ie ld ,  sh ie ld) ,  i t  rvas forrnt l  thrLt
Set 1 gave a greater g'eight of pollmcr 19 tinres over 3.1. TIrat is
alorrt 567.

3 )  Conpar ing the l .e igbts of  Set  1 ( f ieJc l  a l r l  s l r ie lc l )  r l i t l r  t l re
cor lesponding weig l r ts  of  Set  3 ( ro f ic ld .  lo  sh ic ld) ,  i t  q .as forr r r l
that Set I gave a greater $'eiglrt of polvnrer 20 timcs ortr 3-1. .l.lrat

is aborrt 597.
.1)  Conpar ing thc ueig l i ts  of  Sc i  I  ( lo  f ic ld ,  s l r ie ld)  r l i t l r  t l rc

correspondi r ig  u 'e ights of  Set  3 (no 6c ld,  no shie ' lc l ) ,  i t  v .as fornrc l
tJrrt Set 3€rrr c :l qreatcr u.eiqht of polvrner. l9 timcs over tl3. TIrat
l s  i l l ) o l r t  J / " .

\\ 'c, tlrerefore obscrved un effect ot' the electronugnettc h(ld.
snrrrll lrLrt appreciablc, and an effect of shielr!, also snrall lrut alrlrr e
cilblt. It is evident that, being gi\.en the chcrlical iclentitr.ciI t]rt,
poh rncr izable mi l ter ia l  Lrnd t l re  idcnt i t l  o f  t l rc  tenrperat r r "  enc l  o f
tlre otlrcr trlditional variables, the t'actors ,"r7.,orrrilrl" t 'or dislttrlt-
ing tlte pohlnterizatiotl bere onltl tlutsa introdrrcetl ltrl ortsaltt,.s
( elcr:trutmgnetic feltl und sliekllor those of a spacial origin. llft
in tlris conncction it is le.cessarv to tlke nott of 

",, 
a,,c,, ,,,,-,,.,, ,,,,

polt,int fact, it seems to us:
5) Thc total ueight of polvnrcr collectcd in a sct of l0 ilasks

lar-ies grcatlv from one dav to anotlter-: froIrt 0 to l9 gr., for:10 gr
of nronorner irtroduccd into the l0 flasks; that is toiar.. frorrr (t
to  63i l  o f  the rnonomer.  A l l  o f  th is  i r r  sp i te  o l  t l rc  |e1f1,c . i11; ,11, , , . , , ,_
itv of i-ohrtions A, B and C, rvhich,,r"." 1r."1,u.",1 arrcl rreasrrr.ccl
aneu' each dar..

J'lre variation is fclt a, the satne tinrc bry tlte //rree sels, rr.hic,lr
sinrrrltaneorrslv give either verv smlll *.eiqlits, nreclirul u.eiqlrts,
lalqe leights or ven'ltrrgc rveights.

Correlation *ith Chemical Test p

lividerrtlv tlrere are natural phenonrerut uhich operate r itlt
nrLtclt tnore force than our fekls and screens. \\.e har e tlrcr.efor t
conelated the weights of pohrner frrrnishecl bv Set l3 (uo fie)cl. rro
slrield) rvith the results of Test p (5) u,hicli $.ere registcr.d rit
F'lorence.
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The correlation is significant-or better-very goocl. The Rarver's
correlation number, is indeed 0.28. It therefoie Lrecones rreces_
sary to think that the obsen'ed r.ariations are trulv due to the in_
f l r rence of  spacia l  p l renomenl .

_The poll'nrerization of acrylonitryle in an aqueous medium,
which is certainlv clepeudeut on tlie structure o-f water and on
variations in this structure, seerns then to be infuenced br,:

I  \  a  low-f reqrrcncr  e lect r . r  ' r  r  rugr  ret ic  f ie ld .
2) a metal shield;
3) natural phenomena, for the moment unidentified, which

op,erate much nore porver{ullv than an electromagnetic field of l0
kI{2, and thc effect is thercforc not completely 

'eliminated 
bv a

t l r in  copper  s l r  ie ld .
Thc same "forces" rvhich act upon the polymcrization of acry_

lonitrvle are felt by a quite different chemical process; the hy_
drolvsis of trichloricle of bismuth *,itli formation 

-of 
insoluble oxy_

chloride in a colloidal state. Brrt uncler tlese conclitions, polvmer_
ization is a ratller Iong process, hvdrolvsis of trichloride of biimuth
is extremely rapid.

These two proccsses, so di{Ierent, have nothing in common save
tlre medium in which thel' take pl ace: *^ater.

Tliis is most instructive fol us.

A Remark
In mv expositiorr in this particular chapter perhaps I have gone

too far ir)to minute details prolonging the discussion, but, given
thc complexitv and singularitr.of the rlaterial, there was no other
recourse.

BIBLIOGRAPHY
I. Piccardi, C.: Some external inflrrences orr the polvrnerizatiou. Il-

terrrational Svmposium on \Iacromolecular Chemistry, trIilan,
September 26-29, 195.1, Turin, Septernber 30_October 2, 1954.
Supplemento a "La Ricerca Scientiffca." Anno,25,7gES.

2, Piccardi, G., and Cini, R.: The irction of an electromagnetic ffeld
of 10 KHz frequencv on the chernical testsi the problem of the
influx of "atmosplrcri.cs." Geofiicu e lleteorologii,4;25, 1g56.



Tlrc Clrcnical Tests

3. Pjccardi. G.. and Cini, R.: poh mtrization iurrl Io\\ _lrcq uer rc\. (,1(,c-
trolnagDetic field. Internatiorrirl Sr rrltosiurl orr \l.rc'r,rnroiccul.rr
Chemistn., \Ioscorv, June 14_lS, i96b, !ortrwrl of potrltin r sci_
.tnce, ln print.

APPENDIX

.(lnstructions lor lGy research)
Prcparation of the Bismuth Chloridc Solution
Chemiculs

I ) Concentr.atecl hr..clrochloric acid ( crrnrnr t,r.cial rrrrr.c ) .
2 t  B isnuth car .borrate (comnrerc ia l ) .  

- ' - " ' -  r - " ' -  I '

i3)  Water  (c l r inkable) .

Pre paralion

Dllute 7:8 the acid rvitli drinklblt, u.ater., lor. cx. atld i l iter.s
water to I liter acid. \tr/e obtain 6liter.s hlcLochl,;.lc,rclcl t.; \.( apploximateh').

Dissolte 35 grnrs bisntutlr carborrate per Iiter trcicl l. j \. l.lrrsor l .on rs  ready tor 'se.  I t  is  necessa^, to ascer t . i r r  i f  t l re  d issorr r_tion is complete. \\' itb a glelter amorrnt of solutiou 1 ,=rff-Oti-iit"., ,t l r c , ( l r s 5 o l u t i o n  p r o c e s s  i s  c u n r P l e t e  i r l t i , r :  I  l r , | | 1 . \  r r l , . , r r 1 .  1 ,  . .  
, , , . , , , _e r l r ' l t '  t o  f r c p : r r e  a  l a r g c r  a r r r o r r r r l  r , l  s o l r r t i r , r r  r r r r r l  k e , , 1 t  i l  i r ,  r r  1 1 l r r . :or plirstic dernijohn.

Ilecot'ering

Bisrtruth is clear, It is convcnient to recover
contents of the beakers after the experiment,
lirluicl and keep the u-hite precipitate of giOCt.

Ren ark

i t .  Asscntb le t l rc
decarr t  thc c lc l r

_ 
It is not neccssarv thtrt the cortrpositiorr of tlrc solution be alrso_Iutell exact. It is instead necessary to take thc solution front tlrt,same bottle for each experiment.

P-Tesr

Nuntber l0 beakers frorn I to l0 s.ith blue colorrr ancl l0 u.r rre<l colonr.
Pour in each nurnbered beaker 5 ml solution.
Take 20 beakers without nurlbcr and pour 25 nrl u.ater in cacL.
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Place the blue numbered beakers in open air and the red num-
bered beakers under a large plate of copper-or better in a room
completelv covered with copper plates.

Place 70 beakers without number (containing 25 ml water)
rrear the blue numbered beakers and 10 near the red nuurbered
beakers.

Pour the v'ater simultaneouslv in a blue numbered beaker and
i r r  a  rec l  nr rmlrerec l  beeker  u i th  : ,o ,n. , ,umber.

When the sedimentation begins, take the beakers and pair the
beakers with thc same nrrmber, one blue and the other red.

Reatl how many times the precipitate is lower in the red num-
bered beakers and calculatc tlre percentage of these, This per-
centagc is thc nrrmerical anss'er of thc chernical test P.

F-Test and D-Test

For F and D tcst the opcratior.i is similar, but we must fill the
blue and the red numbered beakers alternatively r,"'ith normal and
activated water-that is, the odd numbered v'ith nonnal and the
eoen nrrmbered with activated water.

Forur the pair rvith an odd numbercd and an even numbcred
beaker of the sarne colour.

Better than glass beakers nre polvstvrol tubes fr-rr phamaceutical
r.rse. The diarneter of the beakers is approximately 30 mm (in-
ternal ) .

For activation use a glass bulb u'ith mercury and neon (already
described in this cliapter) or magnetic field.

N{echanization of Chcmical Tests
For the rcscarch during thc IGY a svncronoLrs rnixer (\Iodel 20

A) u as br-rilt rvhich pernits tht-. cficcting of 20 plecipitations
simultaneouslv under standard conditions.


