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Le Cerveau Electronique constitue un développement de la Fusée de
Proximité, par adjonction d'un Servomoteur agissant sur un Gouvernail
de Direction du Mobile. La Fusée de Proximité, elle méme, utilisée pour
la premiére fois seulement vers la fin de la derniére Guerre, en 1945, fut,
a cette époque considérée, par les Américains, comme leur Arme Secréte
No 2, le No 1 étant la Bombe & Fission Nucléaire. Depuis lors, dans plu-
sieurs Pays, un travail intense se poursuit dans le domaine de la réalisa-
tion du Cerveau Electronique, mais seuls les détails constructifs consti-
tuent des secrets militaires, le principe méme étant connu aujurd’hui de
tout le monde, le brevets fondamentaux N°9815 et 9823, comme tels, cons-
tituant une source a la disposition du premier venu.

Par l'ouverture du pli cacheté par 'Académie d’Athenes, la date de
priorité de cette invention vient se trouver dorénavant fixée au 3 Février
1942, précédant ainsi, de sept semaines, les deux brevets cités.
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TEQPTIKH XHMEIA.— New method for the determination of the
wilting coefficient of the soil, 4y Ch. Vassiliadis*. *Avexowv@dn tnd
*. Bao. Kouund.

A new method is proposed for the determination of the permanent
wilting percentage (wilting coefficient) of the soil. This method in outline
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is as follows: 100 ml. of sugar solution (solution A) of known Sp. gravity
and therefore osmotic pressure is filtered through a layer of moist soil.
This sugar solution is allowed to stand in contact with the moist soil
on the filter for 5 min. it is then filtered with the aid of a filter pump.
The filtration must be completeﬁ within 3 to 5 min.

The filtered sugar solution extracts from the moist soil the water
above the wilting coefficient. The filtrate is transfered to a dry 200 ml.
volumetric flask, the container in which the filtrate was collected is then
washed with a few ml. of solution A decanted in the volumetric flask and
the flask is filled with solution A up to the calibration mark, and shaken
thouroughly.

The degree Baume of this solution is carefully found and corrected
for 15° C. For every degree centigrade above 15° C the Baume reading
is augmented by 0.05, likewise the same amount is detracted below 15°
C. Then the Sp. Gv. is easily found from Table “1”. The amount of water

TABLE 1
Be Sp. Gravity Be Sp. Gravity Be Sp. Gravity
1.80 .. .. .. .. 1012.60 235 .. .. .. .. 1016.58 290 . .. .. « 1020149
185 .. .. .. .. 1012,95 240 .. .. .. .. 1016:94 895 .. .. .. .. 1020.84
190 .. .. oo s 1088030 245 .. . o o« 1017:29 300 .. .. o 102020
195 . oo oo o 1013.70 250 .. .. .. .. 1017.65 305 .. .. .. .. 1021:56
2.00 .. .. .. .. 1014.10 255 .. .. .. .. 1018.00 300 ., e oo e 1021.98
205 .. w o o« 101445 2:60 .. - < - 101836 315 .. .. .. .. 1022.29
200 .. .. s .. 10148 265 .. .. .. .. 1018.71 320 .. .. .. .. 162266
245 .. .. .. .. 1015.16 270 .. .. .. .. 1019.07 325 .. .. .. .. 1023.02
220 .. .. .. .. 1015:52 295 v o« o w 101942 230 .. .. .. .. 1023.39
2i25 o ne w0 NONSST 2800 . - oo 101978 336 .« o v o 102875
2:30 4. ..o 1016128 2:85 .. .. .. .. 102013 340 .. .. .. .. 102412

taken up by the sugar solution is estimated from the difference of the two i
Sp. Gravities. The permanent wilting percentage of the soil is found by
substracting this amount of water from the minimum holding capacity
of the soil 1

Requirements.

1) Sugar solution (solution A). 0.150 Mol sugar dissolved in 1 L water,
that is 51.31 Gr. sugar (Commercial fine crystalline variety) dissolved in 1
L water. The osmotic pressure of this solution is approximately 4 atm.
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(3.959 atm). The solution’s Sp. Gravity in degree Baume is carefully de-
termined to within 0.05 Be and corrected for 15° C. as stated above. The
Sp. Gravity is then found by the aid of Table “1” and is expressed in six
figures.

2) One Baume areometer 0 to 5 degrees reading to within 0.05 Be.

3) Atin funnel with perforated bottom 92 mm. and 40 mm. heigh. The
perforations do not extend all the way to the circumferance but leave a
solid ring 3 to 4 mm. wide to permit the good fit of the filter paper.

Determination. \

The wilting coefficient is determined in not more thafi 2 mm. of air
dry soil. The air dry soil moisture content is first determined (soil dried at
105° C) and calculated for 100 Gr. oven dry soil. A filter paper is then
placed on the bottom of the funnel, moisted with a few drops of water
and then weighed. 100 + moisture Gr. of air dry soil are placed on the
funnel, leveled and packed by smartly striking the funnel stem against the
table five times from a height of approximately 1 cm. The funnel is then
placed in a beaker full of water and allowed to soak well untill it is
completely saturated, that is about 30 min. The funnel is then placed on
the filter flask.and the water held in the Jarge pores drained and rejected.
The filtration is carried out in a vacuum of about 620 to 650 mm. Hg. If
there are any salts present in the soil (saline soils) 100 ml. distilled water
are filtered through it to wash them away. The filtration takes about 15
min, when in that time the water held by the large pores hasbeen drawn
off. The funnel is then weighed. The weight found minus the weight of
the funnel + filter paper 4 100 Gr. of oven dry soil give the weight of
water held by 100 Gr. of oven dry soil. (Minimum water holding capacity).

For example, let be the minimum water holding capasity 33.9 %,. The
funnel is again placed on the filter flask inside which a dry beaker has
been placed to receive the filtrate. 100 ml. sugar solution (solution A) is
then addedon to the funnel and allowed to stand for 5 min, and then
filtered in a vacuum of 620 to 650 mm. Hg. The filtration must be com-
pleted in about 3 to 5 min. The last drops are not needed. The filtrate
then is transfered to a 200 ec volumetric flask and the procedure outlined

above folloved.
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TABLE 2

The results of the experiments

81

Hygroscopic Wilting coefficient det.ermined o
Soil o by suga;;' solution <
class (oven g;‘)y soil) o odry Lt PR
: (M)

Sandy 0.9 1.5 1.7

» 0.7 1.3 1.7

* 0.5 0.9 1.9

Sandy silt 3.9 59 1.5

Sandy loam 26 4.5 1.7

Sandy loam 12.6 19.6 1.5
(salines)

loam silt) 8.1 10.5 13

> » 6.0 8.5 1:3

» » 5.6 7.6 14

> 3.8 6.0 1.5

» » 4.8 y 8.2 Vol

> » Sl 55 1.4

» » 4.7 7:5 1:5

» » 5.2 8.1 | )

» > 124 169 1.4

S 49 7.8 16

» » 56 79 1.4

» » 7.9 10.2 1.3

» > 9.2 11.9 1.3

Silty loam 10.4 15.6 15

> » 112 14.2 +.3

» » 8.9 124 1.4

» » 7.3 10.9 1.5

clay silt 9.8 13.7 1.4

» » LA 14.4 1.3

» » 8.1 12.1 155

» > 9.3 11.1 142

» » 1.7 w 1552 123

» » 8.0 11.7 1.4

clay loam ° 19:2 234 - 1.2

» » 191 24.9 3

e 16.0 20.0 1.2
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TABLE 3

Plants cultivated on fields

Wilti fficient
ko t‘ R c(;’; cuvae | Wilting coefti-
roscopic etermine
i g - TR cient on the field Cultivated
% solution °
. : o plant
(oven dry soil) o boiae il
ven dry so
(oven dry soil) L4
4.7 ) 71 egg-plant
5:2 8.1 75 » »
8.1 12.1 12.5 corn
11:7 15.7 159 lemon-orange tree
TABLE 4
Plants cultivated in pots
Wilti fficient :
% : m‘g ST Wilting coeffi-
Hygroscopic [ determined by sugar : : 2
o ; cient in pots Cultivated plant
b solution x
2 o in pots
(oven dry soil A 7
; (oven dry soil)
(oven dry soil)
2.6 [ 4.5 4.1 corn
3i7 95 4.9 v
1157 15.7 15.8 sunflower
8.1 12:1 11.8 >

Example.

Let the degree Baume of the sugar solution before the filtration be
3.15 calculated on 15° C which corresponds to the Sp. Gravity. . . . 1022.29
The degree Baume of the sugar solution after the filtra-

tion calculated on 15° C. let it be 2,80 corresponding

1022.29-1019.78 =

2.51

1019.78-1000.00 = 19.78

22.29

spec. grav. of water .

....... 1019.78
. 1000.00

The 22,29 m.1. of sugar solution of sp. gr. 1019,78 contain 2.51 m.L.

of water and therefore the 200 m. 1. contain:
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2,51 X 200
22,29
If we subtract this water from the minimum water-holding capacity

22,29: 2,51 = 200: X X = = 22,59

of the soil we determine the wilting coefficient.

In our example the water-holding capacity is 33,9 % then 33,9 —
22,5 = 11,4 %.

The filtrate of sugar solution is sometimes slightly turbid or colored.
This has not any effect on the results.

" Further, the controle of the results of our method was made by cul-
tivating plants on fields as well as in pots. At the time the plantsy‘;eer
permanently wilted it was determined on samples of soil the water remaing
in same. (by drying at 105¢ C) (Table 3 and 4).
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Typasiay 7 cuvteheotny 9 onpelov papaveswg Tob putol elg 6 Edxpog Ovo-
uklopey 76 Udwp, T6 6mwoiov meptéyst To #dagpog émd Toig °/q (Empot 28dpouc) xad Hv
oriypwhy dexiler T0 QuTov vk popatvetar povipws Snhady dixTmeel anv pdpavow
adTob %ol kv TV Emopévny mpwiav. To (dwp Tolto cuyxpateitar loyupde, xupiwe
oo T@v Edxpuedv xoxxiwy (oM hed@v) A dmodidduevov elc T putdv. Ieportéom
haylotny GdutoxwpnTdTnTe TOD Eddpoug %Kahobuev TO wosdv Tob Udxtog, TO
6moloy cuyrpxTeiTar Om adTol peta &moppdpnow O Hmomésswe Tod USatog TRV
peyddlwy wépwy xal Touxoeddy. ‘H onuasta Tic yvdoews g Oypasixg mapdvoswe
&v T &ddper 3 ZpdeuTinods oxomodg elvan peyioTyn. AdTt doaipobvree Thy Oypxstiay
popdvosws &x Tig EhayioTng dxtoxwenTixéTyTog £dplonopmey TO dxdéoipov Gdwp
Six TO QUTOY.

‘H wéyor ohuepov dpappolopévn nuprwtépx doyaastneiaxy wédodog Sk Tov wpos-
Sropiopdy THg Oypaotxg papdveewg v TH ddger xol 7 wepiocbtepoy wAncidlovae
wpog THY Ty paTéTY T, oTnetleTar énl Tob wpoodiopiopold Tig GyposxomindTyTog
Tob 8ddpoug xal molhamhasiacpob adtiig Eml Tov &vdloyov cuvTehea Ty, EExpTdhnevay
g% Tob eldoug Tob &ddopouc. ‘O cuvTereothg 0bTog rupaiveTan amd 1,2 — 1,7. ‘O -
2p07ep0g GuvTeAeaTg dpappdleTan dik T& EpYAADDYN Edden %ol 6 peyaliTepog dik
T& pupwdn. To ddoxodov Spwe Tig pedddouv Eyxeiton elg Tov mwpoodioptauoy THe Hypo-
cxomné’f‘n‘rog Tob 3dgpoug xadéTi drarteitar péyx xevév (10 —20 m. m. othlng
53papyldpon) xal Skt mEpimToL TEVTE TLep@y.

"Ernione 4 Oypaxcte papdvoewg ddvatar vé mpoodiopiodj dix gureldoews omdpwy
el Soyelx mwepéyovro 10 Tpos EEéTacy Ydpx, dpéoews Tpog dvamTuEw, elTa Staxomig
Tob woTlopatos xal Tpoadlopiopod THg Oypaaiag Tob ydpatos wad v oTiyphy
Gpxtler v& papaiveTar TO vexpdy ouTdy.

‘H 09’ fuédy wootevopévy pédodog cuvictaton elg Thy duidnow 100 ». éx. cax-
yapodyov Sraddpatog mweptéxovrog 0,150 Tob ypappopopiov xadapocaxydpov els TO
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AMrpov (dvrisToryodvros cle dopwTily mieow weplmou Tecodowy drposputpdy (GxpiPde
3,959 dt.), 3¢ dpropévou wosob Hypob Eddpoue, Tob dmolov yvwpilopey THY TweptERTL-
x6TnT el B3wp. ‘O ypdvog Enagiic Tob caxyxpolyov Srxddpatos pevd Tob Oypob
yopatos slg T0 ywviov déov va elvar b Aemtd 7 3¢ Sikprerx dinBhocwg v Tweémer
v OmepBf émiong v& 5 hemtd (3 -5 demtd). Kal tovvo, Sidt:, dc Stk mohhédv metpo-
potwy demotddn, adfavopévov Tol ypdvou Emxpiiz ToU caxyxpolyou dixAbytog
peta Tob 8dxpous, adbdveTtar xal TO mwostv TOD wpochouPavouévon ISxtog GO TOL
caxyapobyov dxhdpatos, Emopévwg EhatTtolTar 7 bypwoia papdvoswe. Eig why mept-
nTwow THe adffocwe Tob ypdvou Emapiic paivetan §Tu gyopev dukyuaty Tob diepyopé-
vou coxyapolyou dedbpaTog ol avapby ped U8atog cuyxpatovpévou &ml Tic dme
Qaveiag T@Y x0Ahoetddv xxl wy &modidopévou eig o outdv. ‘H Suhdnoig puduilerar
T4 Bonely 68pxcpavthing 7| &vTilag xevol.

To SimYodpevov sanyopobyoy Sikhupe Zpxipel &x Tob Oypod Eddkgoug T6 dve THg
Oypaoiog papdvosmg Gdwp, dnh. 76 Swxdéstpov elc 10 Qutdy. Emopévwe o 83wp, To
6molov GUYXPATEL 107 TO Edapog pETX THY raTepyxstay Tadtyy clvar TO pl &wodidd-
pevov el T0 QuTév. Awk wpoodopioped Aomdy Tob UdxTog TOU &WO TOU Goxyapolyou
Srehdporrog mapahnedévrog ol doaipéocws TovTou éx Tob H3xTog, TO Gmwotoy TwepLéyst
70 xonowmomorndiy dypov apog (Bhayiotn S3xtoywpnTindTme) copicxopey THhy dyoa-
olay LapavVGEG.

To $3wp, T6 6motov mapélafe o canyxpobyov diklupx chploxetar Sk wpoo-
Swoptopot Tob PBadpot Baume, wdoov Tob wpod i dmdoewg ocaxyxpoldyov Sux-
Adpatog, Goov xal Tod peve Thy drfdnoy TowdTou pé peyddny mpocoyhy xadl &xpi-
Bety 0,05 wob Badpob. ‘Ex wob Baduod Baume, <4 Bondely mwivaxos, edploropey
Ta avricToyx eidink PBdpn. 'Ex Tig Sixpopdc Tadv eldundyv Pxpdy Suvdpedx vk Omo-
Aoyiowpy T0 070 Tob caxyapodyov Sixhbpatog wapalnediv idwe.

‘H mapousia ahdtwy év T 23dpet Exst énidoxow Enl Tdv dmotelespudTov TTc
psdodou. Eic viv mepimrwowy tabdtyy dmopanplvopey T& &hata St dxmwhboewg Tob
Oypob ydpatos 3’ 100 % éx. Gdatog dmesTaypévou wpd g dmdhoewe Tob caxyx-
podyov Swhdpotos. Big T xavovink &3doy div ypeewkleTar Exmwlucie TOD Y OLXTOS
3¢ Bdarog xadéTL ) woadTng TGV EhdTwy sivar pixpd, uh Exovce Emidpacw Eml TdV
ATOTENEGPUATOV.

Awx Tov Edeyyov TOV dmoTeheopukTwy THg U@ Huedy mweoTewopévne peddSou Ehd-
Bouev dg Bhow THv Oypaciay pwxpdveewg, THv 6moiay ehpioxomey mwolhamAaoidlovreg
™V 6‘{poo'\xomxé'rn'rac Tob Eddkpoug Eml TOv avdloyov ocuvteleathv EExprdpevoy Ex
Tob eldoug Tob &ddpoue, K¢ émiong xal T& dwoTeAéopuaTa TOU TEOGOLOPIGROD TG Oypx-
olog popavoewg pepuedy Edxpdy nl TéY 6molmy elyov xaxdlepynds Sidpopx QuTd.
‘Qoiopéva  Tepdyix tév dypdy adTédv Oy émotilovro péxpg Zmoavicewg wpovipou
RoPEVOEWS TGV QUTERY, drertnpoupévne (Tig wapdvoewe) xat Thy Emouévyy mpwiay. THy
oTiypy ocdthy ElapfBdhvovto defypato Eddkpoug éx Padoug, TO 6molov &vTimpOGWTELE
0 peyahbtepoy pépog Tob prlixol, ouaTHpaTog TOU QUTOL %ot TposdiwpileTo | Hypo-
ol dux Empdvoewg elg 105° ‘O Eheyyog éyéveto Gpoiwe xad B¢ dvamtifewe QuTdy
glg mhlwe Soyetx (yAdoTpse).



