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: | e for’ musuring 3011 'wator.f potential, as
fo: example. by !eauhan anq holmu (1970): *Ceramic- cup’ tonl:l.omotou-"
in the xange 0 ty ~0.8 bars

. - ) ﬁpy eithar mci;‘!a)qdf,;m::‘,,__ ., 858
in" many. appl.i.cations. b iPwo -methods. are available -for-u ainrsthis-gr'anlgf

‘resistancas  block and“the heat dissipation” dioda,(rhone ef"““al““"’”:lb?l“)
‘Were very. oxpenuvo,untn irecently.(see: ‘Appendix: Al ). i

me: suﬁfa: f:om a. numbar ‘of -disadvantag s**which umtt thoir"unfulnods
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o s0il solids "Hhitney et""al (1397} Eittt. suggutod mndr.tng thoﬁ o.lcctr.tcal
resistance of 80i1 to measure its water content. ' Be _ t '
e wator also changu;with uoil‘)wator.contont“'it 48 .;_pou:lbh

‘dniprincipleito” measiire’
--80il water-potential-from soil-electrical’ resistanc “"Bacaugd“*“’of the 1inerent "

variahtl&tty ‘of 7all soil: ‘properties, ‘it is’
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mater.i.a.l a.lso ‘rasult 1n variations in its electrical capacitnhco.
. possible to.calibratea:b : : :
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; “iblock“construction”are not discussed‘in‘ this-report. ' ‘Recipes for " ' - i
making ‘Dlodks have" been published by Pereira’ (195f) and Fourt and" Hi.nuon (1970). o
S Ji

'
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tendency' 'to confuae thoir poor parformanca as :water contont ‘86NSOTS W :
much- bettor performance for moasuting loil wator po

—Wire leads:

' However, providod that’ hlocks are individuany calibratod on a d:yin§ ‘éyclo,
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R T L o e : | | “(Pourt and Hinson, 1970); ' Nos. 2 and 3), at 8ight ‘pressures i
FIGUBE 1 cutnwny disgran of two/types o©f gypsum block tensiometer. a. Concentric Pl““ ’PPS’-"t“”"i' If_ _'?3__‘.‘ ““"'““’MP between ",”““n“ and s
cylinmcal electrodo.ii 8. Parsllel rectangular electrode.. . ... ., I .
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The alope of the log. resistance versus 109 potential cu:ve variu
between blocks, as shown in’ Pigure 3, 4in ‘which ¢ hree-point ‘calibration curves
‘for twelve Soilmoismture Equipment Corp. blocks are given. Taylor et al. (1961)
s ‘also found a similar. va:iation. ‘Bescause of this variation, blocks have to:be

':Although" th calibration 1: more
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_-'iaensiti#e .'mdmt o:_ sojl water poi:ential.
F 'claglly available, manually balanéed Ac b::ldges operating at around 1. 5 kl-lz._ T | . '_ I . A - ,odpo;;n_t_l_.wl;‘chm.
o Alt:.ernating- currenF (AC) is: used to avoid electrolysis- within-the block (polarina- o g e 800 e T At e A 2 e 03‘_ rebrll ‘

. tiocan') which would ogcur’ 1.‘. ‘nc’ were ,used directly ‘(but . see: balow). G Polari : L

cau:ues},a'n” 1nstanténéeus and rapid increasedin resiatance due to gas. hubbles A JU ,
foming on the ele.,’trodea. v S ‘ : = _
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since 1t. is bfeferable to meaaure"the reaia’tance ccmponant of ~the. total,wreactcnco

of == block, a bridge circuit is normany used, with 2" balancing capacltance_hlg
"the " bridge. Circuns have been devised using manual alternators ( Pereira_ -

Farbrdiher 51987
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An example of data ffrom a. solid-state logger using the 'l'm 'mr and Baty c:lrcu:lt y
~is. given in Figure 8. This shows the resistance of - four gypsum blocks menur\odj-
“every hour dur!mg calibration.. ‘At 1605 (P in Figure 8) pm 2nd. February. the

"'pressure in the vessel was changed from 1.43 to 2.88 bars. - By 1200:0n 4th, the

resistances had riaen to-within 90% ‘of: their final' values, taken on 4th March. =
These data give an’ 1dea of the propable r:espons:.vemeu of biocks to rapid potential

changes 1n the fieldy-
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|, “Equipment Corporatioh

st be put hrough at least four_ wlet'.t_in.g

Haine ana Kol.loy (1946) ﬂrnt propoud canbtat:lng blocka 1n a. pto ure:
apparatus., At m bl ocka have been caubratod usj.ng a carmic rassu
apparatus wvith a 15‘”bar_¢:atamic '
; Pigur Calibration should be done '

as near constant tamperature as possible (23.0°C % 0. 5'

proximity to sources of :adiant .energy gain or loss"
, mroided. A number ‘of blocka ate uid s:l.dawayl_f n:

coveud cntirely !m a- thick aqueous slurry of ‘a: pcmdnr contn’:lning

" of silt-sized particles, such as a soil, silica f£lour or chalk (a soft

L ‘limestone, 958 CaC0O4," of uniform siltisize particied). This mu;o_q good hydraulic

-contin. ity hntwaan the blocks. and -the plate, . The 15, bat_‘ prq uréz 1l
_.13‘-‘qu;tpppd'.ﬁiifthj=thrpe's.mphonol '.9--3@ ead through coni ctors. Using eight pins
~on each connector, in four pairs, a maximum. of ‘twelve bloeka may;rbem_cnibratcd
at-dnce. A common ‘earth connection must not be. used;. each b.lock must. hwe

entiz’ely sepatate eloctrical connoctiona.____ e
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Chalk is uwd at 1H to mako the hydraulic ‘contact . botwun block and plato, although
any madium-texturad soil c.puld be used. It must be readily availabla and euy
to .make into - .a& slurry, and must :etain a sufficicnt.ly high unsaturated hydraulic .
conductlvlty at’ low potentials to conduct wator away: fr:om ‘the blocks and to| the '01 “is "cloud and‘ ﬂan‘ olts are tighm.d‘
If ‘the, vessel manufacturer does)

plate.’.In p:::inciple the nature/of the slurry should not'affect the retutance T A .' ach. (] y _
of -the block®s at 8. given potontial. A compariuon between calibration’ done in’ S AP oppoaite ‘pairs’ should be - t:lghtenod. in 'éiécxm' seqguence.:

" chalk and silica*sho\ud differehces no greater than botwun repeatad calibrations kg 18 suggested for the 15 bar pressure’ ‘plate apﬁratus uud”' bf Iil ‘mnuf'ée”‘”"'
(sna PgelBd. o y e e

by the SOilmoisture Equipmont Corporation -Santa_ Barbara -Calif

Abodt 7509 o dry, finoly ground chalk is. mixod 1nto a pauto with wata:. 'lfhii";"

is nufficient. for embedding twelve blocks ‘on a plate. A e = 0 Care fﬂllY 610806-"“ A burette 18" ccnnected t J'um
. o N ' "'quantity of ‘water flowing out. of thi"éﬁparatus

Ve

‘ '-i' t thon t:onnected ‘to’‘the!do

"rhe arranqomnnt of the biocks/ in the vesael immediatoly bofore closing tho ud N R
beoi g sHOWN imﬂgute 9. The wetted ceramic- plate is-placed on-a - triangular B I Y (T g 3 : g S e RARER LT
1 mupport” on - e bottom ‘of ‘the’pressure: vessel, so that the maximum space between:’. . i i "'7"";“3"”*1‘& - - ‘”Srf? :’.-”i’i‘fih:*)“
-tho cdga ofuthg plate and the wall of the presauzre vessel occurs nearest the con- D o ‘ad :
o snluminimn retaiqing r:l.ng. slightly,nmauer_ ;n;diamotor than tho plato,--v---

“in the riﬁg, o 'rha uate'rﬂoutlei of the plate ia connectad to f.i:e 1ud-i:h:ough in L -
tha v_eual wnll. ‘A 11tt10 water is sprayad on tha surface of +he wettad plate. . Ref a3 . o Fi "‘_:"' Bof.oro presautising ths systnm check t.hat re
Whitio 1 an@ s B ysrands ‘stopcocks/Aiand:B, are: ullﬁr"clol opco '

g g b é,;., AR iy ¥ kb il A ) e it

randrragulator ‘Avds ff'opened to give ] prgs re'on“‘gaugelal‘{: ) ovg tha_

;requ:l.red yqquel’f

caa iR b

= - _ — 1 _ . -1 vof 'water-out ofth ol _ 1By__progus iveioperation
in’ chalk slur.‘ry a: olythena sheet is so arranged that any watfer condensing ‘on P : or " 4 rai.ned to a 11 :
_ ‘ R = ttle ‘
lid and. Ea.lling'-»onto _the shaet runs off Ait.and down tha_‘s.xdo of the :_,vnul e d,. on: gauge. Bi if-this el below the required pre aure,.;.l

""“{"‘ = Iw;w.q,.,-a .

pf&

| N . i}
. The =¥y conTa@Cctors -'gta\\arrangnd 8o that the: male, ‘pins; protrndg into :the -vessel, -
. Before placing the.. blocks\on tha plate,. the. loads of four 'blocks are soldered | .
.,J:.o the. pinuuo.!E a. Eema:l.e ctnnector, \using p.'l.n pairs AB,UCD, EF and HJ,. . ...

i Gk u,/ .‘>,er »..:h»,'imﬂ ey gty ad it

:nume ous calg.btation curves over many year 1 s conc;ude
Sendinse on L YROER TeC
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a4 comp
: 1tﬁ"tha ‘block rosistances;  ‘this- would result:’
.an_undareatim&tehof the block \esiatan ~e, during, calibration.,n,‘ This would ,P.,%,,..,..,,,,,,
seriout at:hlsyhires istancoa- ( lou\potantials) wuTypical-insulation:t

- of . modst connescors - varied. betwem Jrore..than 10 megohms., and. 350. kiloﬁms
‘é“bf"’ék s &nEe 6840 KL 1oNE "L PAERT 11" ‘1tﬁ""‘tﬁ‘£“"“’“ e Eota 1 rastseal
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rapidly;
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; :_f_f'-?« cal lha.ation pointz nocaaaa:y

i

daya to roaoh fimal equilibrium. 'ro d.t.otmina uhan oquilibrium j.a# achiavod,
:aadi.nga ‘of block roaiatanoa. appliod pressure and volume of watet outflow are
taken. avo:y fow Aays. Tha'attainmant of equilibrium will depend. on the. ptanuro. -
compoaition and amount’ of the' alur:y, ‘and the hydraulio conductiv.{ty of the blocks.
It is advantageous to plot.the readings against time when equilibrium has been . _
g achie\md. ‘This is moakt important for prcnu:e.a.bgyo 3 bars, when . 1t takes. longor
to achiava oquilibz;lum. Judgamont 1: _subjective as it dopoqda on’ tha zaquired "
praciaion for use in. the £1ald. A threa-point calibration. at potentialo -0 ‘I,
-3 and -10 bars may. take: up- to. éour mont.ha. S e EE

Becauaa of tha 1ong time naadzd to reach aquilibrium, tha amalleat numbat of
o dafi.ne a calibration cutvo adcquataly muat“ ba

assessed. 'Figure 2 .shows tha/t the oporatimal range can- differ ‘between blocks.

"The highest potential ‘that r.‘an be'measured is about -0.4 to -0.7 bars, varying

”’f.:om ‘blockito block.: To: obtain a.good Owverlap with tensiometer .measurements (range S

; 0 toa =0.8 bars) the authormconaidarod “that.a three-point calibration;;at 0,6,
d ~4 bars,. for,‘Soi}moiatura*“Equj.pment Corporation blocks. was; adoquato for
---use in ‘the'Chalk . -+ Calibration-at'a highe; ‘pressure - (eg. 10 bars) may be necessary -

“‘where:potentials -Adover: than =4 'bars - can e expected. Calibrations atithe rInatitute”’ Zf”?""'

have been. detarminad on:. *tho drying cycle. atarting at the lowast pralsura (highut
potontial)“““~ . : SE 4 | LR N S ' SN e :

.;‘.we hava 1natalled hlock_s using -iathods similar to thoaa dagpribed hy Pa:aifa ( }.951). e

[ty

~ Blocks =ah6u1d be aaturated
_Lror.u.trad dopth is fixatwmadaww.i.th

A A FA

’tubos”(B*dllf" 1976).” ‘namely ‘an auger )
' S

a M.af £i7

, -Roo]tangular ;-.blookawha#g “to-be'ir - by -thr.
. PVCipipes ‘hole’ wl'i‘ila’fpulling

-upwards-gently on- the leads to hold the block:-in’ place at” the enda~of the pipe, =~

'l'his enaurea that”tho *block doea“not wedge itaelf acroaa the hol*e“*befora reaching

Pvc.npipo.oand thon back-f.illedmto naarw«thamaurfaéo__:'with dry a'o:l.‘l‘.‘

NO Problems have baen experienced over’ lack of contaét

”been /fl.nsta Iled: satis=

T

Racovetx of blocka

| exoa%ticn; “this J.a not aconomica.‘l. for’ blocka daapu than': about 60 cm. Howavar:, =

a method has ;.ﬂ_boan t:iad at IH to anabla blocka to bo raoovaro_d_ £ron_1 tha aoil

. fox ra-us..
- of 2. mch diamator{wc pipa. .cantorad at ‘the raquirod;,dapth
“in the pipe oppoaito each window and the leads’ bx‘ought up the pipa.‘
'of Paris is then’ poured ‘into each window to encase‘the’ blookaﬁg
, _to pravant tha la'tar aproading up or ,down tho,,pi.po‘

| --;-pipa. A profile 'of 'blocks oan ‘thus be installed in a singls pips, whict

installed ina hole made by tools similar to thoae used for- 1nsta111ng nautron

fayidigh " Mg

s

" ‘probe access tubqh"” “Matric poteéntials measured by these biocks agree with thos
F 1nata11ad by thanmore oonvantional mathod“‘daaoribod praviou 1y. :

For A;,,L,,r..:a drardi'y rﬁl Fpr

'v-with ‘pressure transducer’ tensiometera ma an unlinod . 3'0

borehole, and read. manually every week. Thia methdd is specielised rand .

axpana 1vo, howavar.~-

ot e il 2 T

- -potantial in’ tho;'

:peaauring soil templar

: me;mf;
: %ffiﬁ ¢ |
~dnj ooramio p:aaaura“”platoga"a‘:f,r ; iR

_ffrosistuncas of..each .group. of . 12 were. measured.at. different. temperaturaa by-ﬁ--plaoing S —
....each. apparatua in,a.small.chamber. with, indepandant tamperaturamcontrol. N\Eromuth.mw R
-%slopo of the.log & rasistanca versus temperature data..of-Figure 14,

ar,m TR G AF e
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-8 the: blook«aroa1atancaa-u:atwtamporaturuﬂ'r1ﬁandaﬁ
. aloulation,f,‘of .._block, ,resitancaa moueotodwayto,,calihratior&
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Mlntionship botnonx tho
®ean resistance of tm;tv.
blocn ‘and - tolpont qr&““
thru ntor potonti QN .
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P e 4ty -
T e ety
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J:;. telilpo:atu:e co:.‘rection the laboratory cai Ibrat:l.on data can 'he u.sed:g td

i il

,hwt&ﬁ"' potential, Aitchison. et al., (1951). obtained’ aif. value- o£~0 002
ar mqthod. and prountad a-nomogram for, corrnctinqf...f.ielg-ma.u“ﬁ«:“.ut_
1d::Taylor (1974) obtnined“'aﬂ valuav’tof 0 0036 by ‘a”simils oced

sinﬂ blocks .at . saturation only.-
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example in Mioromftrortran 60 for the Res arch’
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D:If 1““*”‘“*""”333‘3“5‘“5.-::5 CP/M 418K operating ayste

. .:..;_,bqtueen block rgnistanée ':-and“"'matric potantinl
if. onl umi.,.,,quantitativq ’are;needed; then’’a’linear:calibra-
‘ r;78710g-10g calibras i

e Uy by N, B

'.t'h relationsh:l.p betwu' :rru:l.stano ‘ana’mateic” potential is_ Attt Sttt e
. on:a-log=log-scale over the’ working-,rang m,( Figures.: “The-calibrationi«s i
_can thus be .used to .obtain a straight-

:l.al” ,

»el'\ Il Tyl




roots, and below,
o end Bell, 1982).1

is epportioned to .
be seen in Figure

-._(and hence, the eoi.v weter flux ) is zero. Ahove it weter meves upwarde

© water content chenges above and below the ZFP with time. Upwerd moving water

L :
. K oY
g : o

to plent
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Blocks do drift in the field, however, leading to an increaeingiy "irregular
" potential profiie with’ tima. If data are taken from a'set of blocks in two
successive years (Fjgure/;’G), dr\. ft r.an be seen as a differenoe in’ thefpotential
profile at closely si,.ui'lar soil water contents..
drift of each blook can then be estimated. by the differences in potentials between
Years, using the same calibration for both years. Although this results 4n errors,
. the shape of the potential profile - and the position of the 2FP - may still '
‘be determined if drift is 110t too severe, as in Figure 16.
potentiels may be in error by as much as + 205, however. Calibration Aarift -

- probably represents the largest Source of error in determining matric potentials

~but- if only the 2ZFp degth is required for estimating actual evaporation in water
,__b_a.'l.ance caicul_ati_ons-, this error may: bel,acceptable.
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“c‘ Assumgtion of an incorrect calibration eg: uation R T | s e

The assumption of equation (3) to represent the re tionship !between block resis"
‘anceand matric’ potential is obviously a sin blif’i, ion which results, in some:- ...
errors. R Figuretz sh w8 that this relationship is simplistic eltl'loughl satisfactory
. 4n. ‘the. working. range (see page "), The error resulting from using equation

3y varics acéording ji'o'
~of a particular’ block from equation (3). A typical error is. 5% of the potential
at a gil.ven resistanc d n rror greater than 10%.-:has been found.:: This: rror
. may’ be’ .reduced by a £ ' Davy' andﬁi‘aylor,(tls‘_l =
- fory,axample; used’ a seventhiorder polynomial although' this cannot be recommended

as.. it suggests ‘unwarranted accuracy. .o
Ud) “pysterests *
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o1 t.i ‘1 of a. gypsum block., .8een..4in.the: difference between
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Our recommendations ;
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Our conclusions from the,. field J

with those of Holmes, 'I'aylor.u_anq 2N hevds (1967). Even though‘
. may: be imperfect in- somer of” théiri nnracteristics. they appe__

for measuring water potentials in the ,20.7 to -10 bar: range, .

tively .cheap, between $3 and 510 each. However. they do suffer from‘ths
: iimitationsz REL

Calibration drift appears to oc’r-ur with time. e M e
_Blocks must. be individually. calibrated for. quenritative work-.‘.: SRS
~ _The effect f soil‘ ‘sali‘ it i
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A precision pressure gauge must. be used. to measure the vessel pressure
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Thil p:ogram is writton in Hicrosoft Fortran 90 for tho R.

-oarch Machinn 3802
microeamputa:, uung the Digital Research CP/H disk operating lyatom. v'rho block
v 'resistances rud in, tho £ield are ‘corrected to laboratory: cuibution tomporaturo

"'_'“"(23":) using thernmistor readings taken simultaneously at the. same depths as the

| _blooks The temperatuta - ‘corrected block resistances are written with their’ date
'and daycode, to random accasn fnu salled ucrpp.m'r on ﬂoppy d:llk. whoro n .'i.l i
‘ two-lgtter aita 1ndex, und pp a two-figuro p.‘l.ot numbo:. )
_.ji;:_'rhe firqt recozjﬁ =tlc‘h data fno containn the aito nnmo. plot number. th'é': data
file name. the £ of blockn in the ‘Profile (INO)-and: the total number of: ‘records
“in‘the ‘'gi1e - (NREC). 'The ‘block’ dapths. and the slope and intercept of the. calibra-

| tion equation 3 are 8tored in order of 1ncuuing depth from the 2nd to'the LR

Ino+1’)th"frncard. ._ 'x‘he b].ock :uiatanco data» aro ctored dn; nubs-quont ucordl.
‘ Th.ts ptog:am storos tho data only; other programs have’ been written to print out

‘matrie and t°t¢1 Potantialn and to plot total potent
:oufjin.s. B + SHd TO plot total p ial ptofj.lu uung graph;cs 7

F’RUGRAM GYF'(J

S wellinqs"dl

o

T

l?r-og’r'gugw;to c:alf:ul am ,,temparature-currect.ed matri c

‘Potentials from gypgum, block registar
:tu gtnrp data nn disk. Te et
soil ta A

calibratimn lzne mtercept
o | uuu;:-;:i S slo Leb s B 0 g 4

Bt -1 is site index; ppis piot number.
matr‘ic putenti lals, cm H20. . —
L. sail” t,empbf’étur:es AR deg. Co
.emp-ccarr‘ec'ted block. rasiatance
x «---...wb]cmk««« rpaisfancps reacl N ld.

INTEGERS: ..
IDyIM 1Y ~date as ddmmyy, read 1n 312 format
ipay daycode G e
INO -no. of blocks in. prafile e PRI
QIDK.IBDNT,IDD integers to control functian of program.jjj;
"ILEAP, IYEAR  integers to allow for leap year - o
ICSR,IB . integers to control. cursor. movements

IRVI IRV2 | reverse video on/aff

ol

LOBICAL IFILE(il) ANAME424) APLOT(A) . . . L
DIMENSTION POT (20) REBF(ZO),IDEP(Eﬁ),CALB(“O) CALI(”O).-"T
&IMOC12) ,RESC(20) , RDG(ZO) : | SRR
. COMMON TENP(ZO)_M = | e ,
- DATA IFILE/2x" “'G*;ﬁy*'4**' ’D' ’A‘ {T’/TJRVIIIB/,IRVZIZOf
: DATA E/ﬂ.30259/ TEMPL/23 0/, TFAcT/o.o123/ 1B/8, ‘ICBR/SI/M-
DATAIMO731; 28, 31 30,31, 30, 31 31 30 31 30. Ve -
< WRETE &drg 2 OQO)ICBR,IRVI IRV2 PR A
‘ﬂ\CQLL“TEMPﬁtTEnP) |

e NJK"‘TE’(i 1013) IB I, IB, IB, IB, IB, IR - ’ :
FEAD(J,].OS)IF‘ILE(U IF‘ILE(Z) IFILE(S) IF‘ILE(&)f NDRIV-

" {iDR=NDR1V-64 ~

he; ssBYpp DA

Si te 'namen ‘(QNANE) A JDI bt numbar (APLOT)w!nwt‘h;ﬂ? 4.

REf 112, F DLy IMLTYL, IDAYL, (RESCT
WRITE(1,1018) (ANAMELI) , I=1,24) , DLy MLy TV

o WRITE(1,1010).18, 18,18, 1B, zawza s i i
‘waﬁsnn<1 »106) 1D, 1m,1v e n
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: ' - " - " | in”thE‘firSt”record;

Read hlock depths and calibration parameters £rom ssavpp DAT file. s s
“The block depths (IDEF), calibration slopes (CALS) and interceptq . | NREC=NREC+1

(CAL.IY are read €rom record numbars 2 +o (ING+-1) . N - "WRITE(6,101, REC=1)(ANAME(I) I=1, 24),(APLDJ(I) Ial 4),
| S 1 T &(IFILE(I) 1=1,11), IND,NREC =~ - i
NRITE(& 1012 REC”NREC)ID IN,IY IDQY,(RESC(I)

PO 3 I=1, IND
ENDFILE -

IT=]41 - S

g

HEAD (6, 102, REC“II)IUEP(I),CQ|S(I) ' CALI (1) . | S Y 7T v LT e A
L Any more data to analyse? Present the menu.“a

G0 g
£ b

U 1 3
s 2% wm ax Np

Enter black resistance values, one at » time. o - 3 o c -
- B L U1Sm: 23 WRITE(L, 1ooe)xcsn,13 |
wHIT§<1 1001) TR | | | | | | . . READ(1, 107)ICONT
READ L, L07) 160X - - ~ | ) B R ;" IF(ICONT.E@.0) GO TO 7
IF(IBDX EQ.2)60 TO 20 | | S ST e e gy TR CTCONT ERL D BT S R
DO 1 I=1,INO . o o sey o CIF(ICONTIER.2)B0°TE B8 T T
WRITE (1, IOOQ)IDEP(INWIB IH, IB IB IH IB ' S o _ ﬂ-_; ‘; e WRITE(L, 1007) P R
o READ (1, 100)REGF (1) 4 . e e e X Mka.au@FQRMATcpé oy _f»wvw~w~~wvwﬂwww«‘- i
s Wﬁllﬁ*l VAMDIRESF CI) (BB - e e 'ﬁ*“”ﬂﬁfFURMATtlx 24A1, 11X, 4R, IXT1AL 1X, 12, 1x.13>
105, READ (1, 107) 100 a | \ | FORMAT (14, 1X,Fb.4,1%, F7 4) | ‘
L los:  IF(IDOLEG,. 180 70 30 LT TR IR *lf‘i FORMAT%ZIFSJZY !
-107¢ o ”UNTI”UE br T g e e quﬁfi 104" - FORMATA21F&,0) -« iy
1ogs WRITE (1, 1nuﬂ)(REqpcI) =t rem | | o “ . FORMAT(2A1, 1X,2A1, 1X,A1).
| | : -.FORMAT(EIZ) ” |

1092 , B0 TO 22

DO 21 1I=1,INO : T e i i
CWRITE (1, 1014)IDEF(I) 1, 1u.xm B - o e e e ey g ”FDRMATTF4TT7“ o

__READ(1, 108)RUB(1) e _
WRTTE(l inlﬁ)RDG(I).IB T I e ST ;”: St z ‘
READ(1, 107)IDU . O S U Lo ATl H g VE) Wj”ﬁfwtﬁak
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WRITE (1,1014) (RDB(I)Y, 1=1, IND)
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aF BE aw

S SN

'Gheck mn VDU +m gee if data enf@red arm mw .

REQD(1.107)IUP _
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Lok 1014 FORMAT (1 X, 2088, 1) T LR
mads 1017 FOERMET Y Dete of new data iz *.312//° Do vou ‘imaht' to
35y . weontinue ? Press RETURN if ye*" enter 1 if nm =' WAl
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207 &7 197 I?/) ‘ I O o
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;”’pIMENSION Al14), BtM) c<14) mgs'r(m)
COMMON TEMF(14) . o
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