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in Mewdry, o dolsy of one helf 10 is applisd in the Twensler Unite
{4 Geluy is as effective as an advance, sines the nueber wgpoare atb the
fnpub s every /0 and the transfer is effected only when colncidence
has beon ashisved)e

The Transfey Undt comprises the Trensfer Tenk, together with the
sysben of gatss showm in Plg. 8, to dsternine winther the conditions exist
whioh require o half /0 ol in $he position of the nuwbers Thows gates
are ¢onbrolled by the Helfwoyole Flashing Unit

batibe Deooders, Goder ol Floshdne nita,

4 peooder sonsists of & series of dlode gates syvanged os & Binoey
dlotribution gysteme. They are poovided vwith calinds followers from widel
positive gating é.mefs. ave oblalneds Negalive genwiso., e requived,
ave provided By odditional eatlinde followers in the Distributor Unite.

The Penk HNanber Decoder zorves fo youte o cuinoidonoe pating gcemede
o the m:f;,mwma tenle, It consists of o primwy Decodar end elght
Sevondayy Deogdsrss

Tha prdasyy Devodor vecplves the Colneldoncy vemefe and fwo of the
five oubouts of the Tank hadber Flashing Unide In adiltion it reagolven
aan oubpud fron the Coder Goder gpeaifiving whather the opdey Involveg
trenefer Sabo o ot of Nemopys This provides o route for ths Colngidence

Geundle bu oo of elghd possdlde culpubs, which ave comnectod to Lhe oighd

gecondary Dooodorss In eddifion, sueh of theze recolvesn; in paprallely

the thwee remaicdng cobpubs Oron the Flashing Undt, sp thet of the G
rosaible cubpubs from the Decoflor, the tolncidence ow.meds oy pass Slwoush

"'l

the omo mpecifiede F these G4 ouipubs, 32 ave cumsebed o dmput ¢ auhes
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and 32 to outpub gates of the Hemory tanks, via the Disteibutor Unit, which
also provides the negabive esmfs. for the cleany pates,
The Oxder Decoder differs from the Tank Number Decoller im thaty
{a) only 32 outpubs are provided
(b) the Coinvidence gabing demefs 48 yoplaced Ty a Pixed eemefs
(o) the Alstribubing data are provided by the Geder Flashing
Undt,
and (3) el the outpute are positive, since no oleay gates are
useds  Thus no Distritubing Unit is requireds
The Order Coder is slmply & series of adding diodes and cathode
followers, which convert the Decoder Output to appropriete gating cenefs,.,
and thus fulfils certain of the functions of a distributing units
The gating g.mefe, omitted by the Order Coler are desimoated ss
followas
Gy for exders 4, 8, G, I o 1Y
Gy L
g " * ¢
g " " Haw
g * " Ror k
Oy ® " R
g * &
Gy *® ¥ B1e Bge D' (oonditional trensfer with
opposite ariterion)
Gy ° v ope
011 * mo o



Gyp for opders Zp

"

Et

W

@

Of these, all ave positive ezcepd 1327 {which s negative) and Cig e 617

"

3]

!
]

fiot specified at present
b3
Ty ™ or 1

it

By
1ot spocified at prosent

% op 0
]
Ay 8 Gy Xy FELI S

Tor O

(which mey be edther positive or nepabive)s

4 ¥ieshing Unit consists of e group of fiip=~flops, arranged in
pairs, esch receiving o sebting pulse from the Sequence Contrel {or Onder)
mande through & pate which is opened by the appropriate digit pulse,

each such wnit, & common resebting line is provideds
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he Se Coupubore

The Compubter ospries out all avithnetical operations yeguired in
the solubion of o problens 1% comprises geparate tndts for addition,
complosenting, colleting, shifting end multiplying, but these units cen not
be regarded ss conpletely independente Por example, each muber enterdng
the Accumilabor does o theough the Adder and the Complsuenter - Collater,
even though the toxremponding operations are not necesserily performed on
ite The seconce of operations in the Compuber is am&maaﬁw the &m@um
Control Unit (0.0.U.), vich carvdus out, withdn the Computer, o funcbion
sindlor to that of the Madn Confrol tnil in the Control Sestion.
e operations in the

Binge the Ascwsalotor containg 2 WG, and &
Compuber way ctoupy & nsidersbls mmber of 16, 14 is convenient to |
| fenote & spevific digit pulse by the synbol (m) In, where m vofers o the
pearticulay 35/0 end n $o the pulse position in the WG,

Thus (1) B, dndloates pulee By in HA 3, (0dd) Dy indicates
pulss By dn every odd WA, eto.

This convention will be used when dealing with the vardious pulsos
and gebing eemelse eumilted dn the Codputers

In deseribing the opepation of the C.0.Ve, i ip desirable to

slder Livsh the detalled funchions of the components which it controles

The oompoments of the Computer are shown schemabioally dn Flgs 9

heBle pocuwmilobor.

The Aocumalebor is weod 4o avcepd thw remalt of o compubolione
1t conalste of two tonke, Jmown ag Accwmlator T, of 1290 dolay, and
Ascumletor 1L, of 11/0 = b pulse intervals delaye These touks, topether



with Aesumiator hifeing Undt II, the Adder and the Jeoplemenier - Collater,
forn o ologed clveulating sysism, the total delay in the elseironie
conponente belng noyselly & pules intervals, and the delsy dn the winle
gyaben being 2 ¥, The sscumnlator thus bas the copeoity to store a
67 Vinwry dlglt mwber which may yesult fyronm the waltiplication of twe
Ionig macborss |

he$2 foumilebor SMICGing Undt (A.8.U.)

This is in Ywo perls, shown in sohesatieo foarm dn Pige 10s 4.8.Ue I,

which in uszed for the exbtrection of muwbers from the Joowmlzbor, serves
eles to provide pating ewmelge Hys Koo x§ payd X& socopding to vhethey an
erder i prosent for o right o leff «hifl, this being delernined by the
input ss:‘%? or &y from the Coder Joders  The durabion of the gate celneides
with thet of g5s endtited by the Corpuber Contrel Unlbe

Singe the deley in the Compuber 4s 2 3/0, the muber to be
extracted, of nod mave then 1 10/0, oy be in either of the twd tenks whon
vequired, #o that the outpulb of both is mede avalleble st the oubtpub gate,
The pulses ﬁﬁﬁ, sl ﬁli? for a ghort muiber, are used to dlosge the outpud
pate ot the spppepriste (inge

doBelly XX provides the sethonise fop the actual shifting oporation.
In the case of a pight <BAD%, the gobling eenefoe ave such that Gp and G, axe
claged, while @1 end 93 oo openy 80 that the muder Ly-passes g ond Dhgp
and recslves only one pulst interval delay in Iﬁ:ﬁa This, together with
tws pulse intervals delay e the Adder, yremlts in o $otal cireulation time

of 2 /0 = 1 pulse inderval in the Accwmlstor networl, Comversely, for a

1ef% ahdf%, Gy and 2y ave open, and the nusbey recsives an oddificnal delay
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of 2 pulse intervals in Diy and Dlp, oo that the circulation time ds
2 1/¢ « 1 pulse intervale Gg is used only to provide fresh clock pulsese
beD3e Addere

The Adder conslsts of two halfeadders, as explained in 8 3.4,
The complete unit is shown schematically in Fige 11, The flrst half-adder
has no feedsback, and provides o delay of 1 pede in the spparent sum, and
2 pede in tim carrys The seoond half=adder introdwses & sinilay delay, so
that the output (sum) is delayed by 2 pede

The method of operation of the halfeadders 46 self-gxplanatorye

heSle  Complementer = Collster and Distributing Undt IT1.

These unltn are shown sohematicelly in Flge 12 The
Complementer is used for carvying cul a subbraction (5) orddr, ut is also
vequired for hundling negative mubers $n operations such as milbiplicedions

A1l purbers ceming inte the Accwmlstor do so through the
Multiplicand Ponk and Distributing Unit IIZ. ovom this unib, according %o
the nature of the order, the mumber goes diveotly to the Adder, affer a
delay of 1 pedss ox to the Omplementer oy Coliater, From the Mw
or Collater, 4% is roturned to the Distributing Unit m& through 4% to the

Adder,

Since delays eccur in the Distribating Unit, Complementer and
Collster, it is duportant to consider the 'phase® of a nwber passing into
the Accurmlator. The alternative routes cre shown in Pige 1%

In the elosed elrculating gystem oonsisting of the Ascumlabor,
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Shifting Unit 3T and Adder, the total delay is made up as follows:
Asoumslater I 1w/
Aocumilator I1 1 3/C = L paide
AeSsUe IT 2 pede
Addey 2 pado

the total is $ms exnotly 2 1/0, and thare is no change of
phase in a complete elrculation.

However, & mamber from the Multiplicand Pank loses 1 pede in
either the Complementer or Collater, or in the Distrilbuting Unlt in the
case of an & = apder,; before entering the clreulating systen, & further
2 peds in the Adder before enteoring the Accumulator, and 1 peds in
extroction fron the Accumulebowrs In possing through decummlater II, it
ia fuwther delayed by 1 3/ = b peis, 8o thot i taken cut of the point &
between the two Acoumilator tanks, the total delay is emactly ) /0, and
the nucher, both at this sbege and b the output of Accumilator I, is iﬁ
phage with the incoming nmudier fvom the Mulbiplicend Tanlks Thus iU nay
be extracted el elthor of thoss pointue

The Collater itself consists sinply of o friple gute, opaned by
the receipt of a ¢ = order, and aduidting every pulse in the incoming
mamber which eoincides with a pulse in the collating wamber {rom the
Yaltiplier Tanke

Le55e  Accumlater Woarning Unit.

The Veyning Unit is used to stop the Hachine and ring an ol
i the sccumilator is overlosded, as shown by dnequality of the two sipgn

pulsess In the case of overlsading, a pulse posses throupgh a pate system
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andl sots o Plip-ficp, which in twn sets & reloy 4o initiste the necesssyy
actione

4e56e  Muitiplication Unitse

The operaticons of Multiplicetion and Collation are proceded Ly
an ¥ = order, which couses the trensfer of the Vultiplier (or Collating
number) to the Multiplier Tank, where it s kepbt in elveulation until
required, The receipt of an N = order csuses the iuitiplicend %o be
transferred from Hemory to the Muliiplicand Tani, and initiates the
sppropriate sequence of additions of pardiel products inte $he Ascumilator,
This involves repeated shifbing of the lulfinlicnnd, which is achivved by
the Multiplicand Shifiing Unit, essociated with tho Timing Control Tank
and its Shifting Unite

e addition of a partial produst dnte the Accumilabor tukes
place only if thewe 4s a pulss in the aypropriste place in the ¥ultiplier.
The ssoquence of soleotion and eddition taleas approxinately 2 fi/{;’, g0 Lthag
a ehift in the Huldiplicand mist take plase every sccond H/Ce

The master pulses conbrolling these operations are enitted by
the Te0.T8.0s, and are kmown as By ond Bpe Dy 48 the pulss which causes
the appropriate digit of the Jmltiplier to Lo sxamineds 49 4t i3 1, a
pulse D (1) is passed to the C.0Je, whioh emibs o gabing emefe 230
adnitting the Maltiplicand to the Accualaboy, 1)}, dg uped to vosod ths
C.C.Ue in readiness for the nexb Dye  Thas, Dy ond By dndtiate and
terminate each transfer, and in evder to provide for o shilh every second

#/Ce they otaur ab the following tlmes:



¥
5
e

E

,}};‘ )
E
R e

The Tolale i & tank of 1 1/ delay, through which & single pulse
way odvoulate. L6 do used, btogether with the Du0.T.8.Ue, 40 provide the

altornate delsys of 1 30/0 mad 1 3/0 & 1 pede, roquired in i*wm&&:gg Ly end Dye
The Te0a0uB4Us o dhowm athensbicslly in Plge 25,  the output pulee from
the T.0.% is possed alternsbely Ulwough Gy el Gg, those gates belng
sontrolled by the oubput of §/Fye  The pulse thvough Gy is delayed by 1 pede
and forus The Dy pulse whioh is sent fo the 0,0.Ue  The pulse through Ggy
without further doloy, goos to the Mulbiplier Tonk as a Dy pulse, provided
an e op % owder ie presents  Dodh pulses ave alsy Ped batk t0 the 7.6.T
for elvoulabione _

The pate fﬁgg‘g opgned ab eaoh :%T‘g% palse, afalds the oaly Dy, pulse
appesring dn this position, nauely 70 Byge

;Eéy’ii‘i alse provides the pabting eemef. Bo for the Multiplicand
Sidting tnite
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a5  Conpubes Controd Unif.

The C.0.0. sporvises the operation of the Computer Componenta
descaribed aboves It 3u shown schomatically din Pig. 15, and 48 divided
into a nunber of panolse

The combrel of cperationy in the Corpuber depends on the
emission of vorivus pulscs o gabling e.mefs., the wore fuportant being
a3 follows:

iﬁ}ﬁ"tié,% Grelite 2:@:&

Designation Froduced in fazposo
g3 C.CU{1) WA gate for owtput Prom sccwmledtors 1 aad IR
8o TolsTeidalin Feiiiplicend end Shifbing dale
83 C.0.0, (VIL) Mslbiplicsnd cubpud
= GoCo0e  (VEIX) Congplenenter gale
gy G0 (133) secumilater shifbing gnte
&g Calliie {17} Multiplicand shift for A.8.0. arders

Garning Undt Forning gate

€3 0.0 11) Po0a T, Clos gate

g9 C.0N.(Ix & XT)  Acoumlaor olear gate
836 doe ulviplier % =
g1 e i *.%:s.pmma L
By HuOeUe Stage I of wmain contiol

813 dive HStage IT of wain vontrod
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Dy & sign guestiondng pulse for D orders Dy(D) = voturn pulse if neg.

Dy # » "8 He onders By(i) 5 A
Dy d - B 7 Re arders 3:33(3?.} » ¥ " »
B @ o = N A %‘5‘?&!‘ ks g}g-f{ég } 3 o) noow
1'%? # w L @ .‘?‘;}'%ﬁ@?ﬁ gw{g}.} £ 5 W
D, digit " ® v ultdpler D) " R ¢ &

By resebting pules afber sddition of parblal producd
Dg  suppressien pulse, cocurring of ove [0

S1» Sos Ry 8y = sbimlating end reseliting pulses dn nudn conbrol ssquences

fe ond Pulse Boission e« Danel Xe

Sdnen a nuwber in the Accumilator may occur in olither of the

2 1/G, 1% is necossary to have two sete (gy) of goting eemefse, one for the
o6d 10 and one for the even. These are provided by ;‘%‘/El, which is
siternntely sot and voset by saccessive §, pulses, by means of Gy and G
in sddition to providing gy, ponel ¥ also ssiccts the fellowing pulses,
whdch ave reguived in vardous operations: | |

even I, fwom Gy

odd D, dwou Gg

evan Dy foon Ggg

odd Dyg fvom Gy

# D' order is D « order with opposibe criterion for franafer,



| Muldinldootion = Panele 7%, TIT and VILT.
These pusls deal with the dnitistion of o miltiplication, when

the Malsiplier &s alveady prosents  In the presence of an I or H* (ﬁg) aprder,
the first diglt of the arriving mulbiplicend sets 7/Pp, which allows the next
even Dy (0Dy)s Prom section I, to pass to the T,0.7,8,0, and elsowhere, ag
a staxd pulse for the whole operations This pulse, delayed by 1 /0 = 1 pefle
in ths phantastron Blrgs loks the next Dag threugh 85 to veast B/Pge In
the progence of an I = order {ﬁm), the sign qestioning pulse I, from the
0,7, 8.0 passes Gyy end goas to the Hulbiplier Pels  If the Multiplier
is negative, the return pulse D,(N) seta F/¥y, pormitting the gate Gyg b0
edoit & saosession of 1's Yo the sccumiator, witil F/fg ds weset Ly even Dy,

The reburn pules DL(i) from the mdtplier (if the appropriate
diglt de 1) sets ¥/Py which emits 83, to allow the Multiplicand to pasa to
the Ascumlatows  1/Fy is pesel by the noxb Dge  Bf¥g, which ie used to
provide the gating g.mefs fop %32, is veset by the next even D

This provess do vepented unkil the end of the J0th M/,

frrespective of whether the nuubsrs voncerned ayg long or shopl.

The pulse 70 Dgg seto T/Fyy, which ensires that the parsial
oduot wesulbing from ¢he sign digit, posses to the Corplemenber instead of
the Mders s this produst is subtrected 1P the BWiltiplisr is negative,
wihile ths parbial product is O i€ the Multiplier is positive, end therefore

makes no contribubion,
The coubination of gates, Ggg to 38, provides for the
complementary operadions o talke place in the case of o W'~ vather then

& I = opdep,



It should be noted thet the opevation of Panel II doco nok
comenoe Wil the sxeival of o pulse in the Multlplicnds If the
daltiplicand de mero, a {lctitlons additionm of O du corried oub, o admit
By through Gy as an end pulsce

Shdfking - Panoly 73 end T1ie
in the cage of a ghift m&éx-, L or B, the mumerical part 1s coded,
not 4n binary form, but by the position of a mingle pulse in the train 0y to

Oy0e

The proeess is indtieted by & stimlating ﬁmlse fyom the M.V,
which sets I/Py ond allows the first ev Dy to pass as o Do £0 the TuCeTs
In tho case of a right shift, the next mamuim, paseing thwough Geg, i
usod as Dy, to exomine the sign Qigit in the fecumiletors  If negative, the
return pulse D, (i) provides for the sddition of complenentery 1'e Jjust as in
maltiplications In this case, howsver, only mea womplenentary diglt ds
added, sinos shifting m*:s only by one diglt ab a timee This is dune
through B"/ﬁ"lﬁ and Ggge

The pulse {0)D, alse goes to Gy and is delayed 1 pede in Iy,
beeoming (0)Dy, which seis ?’ﬁ}‘, Thia provides a gating e.mels gy which
goes $o the Ascwmlebor Shifting ﬁniﬁ§

The shift thon carries on, one place af a time, undil mimiﬁenéa
is reachod in Gy, between the order poaition pulse and Dee AL this stoge,
¥/P3 is set, sllowing the next ev Dy through to reset F/F, and F/Fyqe
F/FB is also reset after a delay mz’% Pede, aftor allowing the noxl ev I,

through as an end pulss,
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Adition, Subbrastion, Oolistion w~ Sonsl I¥.
i vemels Uy W

iy O Uhe seguenve ip indfisted by en R, pulse fram the Me G U, whieh

The gabl s Por mny of the onders X, W, 4,

sebe ‘5@“:5‘3. Addation alweys comtences immediately alter odd Dy, and the
addend alwys goes to the svcywmlabor via the Multiplicand Temke F/¥y
opens (g 0 adult the first odd Dy, Which sets F/fype  This produces the
evmells g5, which provides foxr the %mmﬁr of ﬁ!w nusber in the .mai@mm’
Ponls bo the Asoumilabor, via Dictributing Undt TIf aud, if the order i
& @z;é G, vie the Complemsnter gr Collatere In $he cose of a U= oxdow, gg
aleo sdnits the colleting maber in the valitfplier Penkk to the Collatere -

s
s
2

Peg is weset by the neut ev Dy, vhich also goon wub as an end
pulsce | | | |

Shen adding o nogebive murdwr dnto the s&ams:mﬁmzwg it 4s
negessery o ald the ofiitlonal sign pulze. %o do this, Gyy allews the
g of the ausber dn the

next Dyy o gmm as pulse by, whilch m&w% the alg
%mlﬁzmllﬁ;ﬂmﬁ Tankze If this ig negative, tho return Pules Dy {4), delayed
By L pele in Dig, allows the next ev I, to pass Gy and &0 to be added into
fs%m Ascwmlsbors |

The dopuet % appearn Loy @ﬁik‘faﬁw & By or Zy erdore  This «llows
the stimlabing pulse 8, frem the M. lf:éf Us %o poas %wugﬁ &? and sot 3;%?’%? 'y
widoh dn tuen allows the nest odd Dy to pass Gge Thio éﬁte& Z%',f}é"w and
also passas through Gy, when Oy {ﬁ?& srder) is ppesente '

The positive ocultput from Ff'ﬁw m&w the nexb ﬁmg which mush

e old, to go to en odding dlode throagh G if €0 {%& oriler) is pregents
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The output adde 1 In the wpropriste position in the scoumletor, thus
comploting the pounding-olf cxde. ‘,«’:‘m elay allows the sexb ev Dy to pass
a5 e end pulse, end reseln lbsell and ¥/Fge

The Zeonder doss med indlude the transfer to Mewmxy of significant

flgures, whidh muat b oo by & fronsfor ordore

Glesydng Compiter Tanks w» Paneld IX.

The Accumuledor, Multinlier and Meltiplicand fanks ave not
sutonstically cleared by now inputs ag in the case of Hemory tanks.
Erovision has thesefore to De wade %o ﬁl@&* then ab the sppropriate timess

For o trsnalfer order, Gy, appears and allows the g pulse to mﬁ
E‘/Eﬁ‘%, widch permits the next odd B, to sed I?V’);»‘*‘w. The negative outpub
poes to the Multiplicand eleny gate, while 7%:2‘& positive ontput, gabed by CGopy
is reversed end goes ¢o the Acoumlabor clear gute.

in the pressnce of en Weondor, 6% sppeays and connsg the
mzl‘ai?‘ﬁ:%@x tank also to be cleareds

U, which oppears in the presencs of a Oy Ay 8, H, W' or U Under,
aliows the sﬁimzéﬁim pulse 8By o poss to 3‘/%%. E‘/‘Ew mwovides a gating
eotefle Which allowvs the next ev D, to veseb /Py, and 7/Pige

Conditional Trensfey = Panel X,

Tho eetlefs Gpge in the preasace of o Desxder, allows the newb
0dd Dy to pass as the investigating palse, Dy, o the Accanulatore 1t olso
aliows the following pulss, ov D, to ruset m*m and also to pass through
& normally open gede o the i, €, Us I the nwder in the lcowmletoy is

negative, a Uy (D) pulse sppears (ot Dyg) end, efter o delay of 1 peie and
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raversal, closes the nopuelly open goke Oy, 80 thel the MWOJs does not
reoceive a pulses  The delgyed pulse, howevsr, 18 gated with ev D, %o
provide an end pulse, so that the medhine will cavpy on with 468 novual
HOIBNTOy

Hogminas,

Provision is made in the ¢.00. for spopepvlate aotion to be
taken in the case of @ ;‘&Bmmsm ox nf &wammg frem the Ascumilator
Teyndng Undt 49 the fecusmlepow is overivadeds

bebe  Gubnut,

Tha operation of the (utpub, on recelpt of sn Deonder, is very
gimilar to thot of the Imput, Coincidoncs s Pound ol the four digits
speciftled in the order are transferred o flashing units which sel relays.
A Y1Y ds then afded $o the 5,0.Tes ond the moohine carvies on with 4ts
sequenoe, the daba dn the reloys bedng 4o anaferred momwhile to o stmdard
teleprinter outout wechonism, pither os punched bape, or In printed tabuley
form, ve reqirveds This transfer 4o schioved by o sob of solencids, which
ot wp the fingers of the telsprinter mechanism in eccordance with the date
en the relsyue

Tohibition of the next Ceorder, 47 4% overlops the O-arder being
exooutod, is provided as in the Topub. /A5 scon as the mechenien io seh wp
for printing, the relays and Flasghing unibe mve r@aem amd the Inhiibition
somovely

Peinting talos plase on receint of the newl Oworder, and it is
thavefore necegsawy Lo provide mn eAditional exbitvery O-order when
programnings  Pelnding orders, ooded in sgcordance with teleprinter proctioce,



appesy ao Qegmiers dn Heepry, end mesb sleo bo bakdn dndo stopunt wien
beie  Iulse Generebors snd Pewer Sunplios,

Clock and 4igit pulses ave required &n vericus parts of the
vaghing, ond are provided Yy wnlts which cennut logicslly be included in
any of the ssoblons of the machine sliesdy describeds

The olovk pulge gencrebor conslats of e besds osvillabor with &

Lrogency of epproshmdely 500 Boloey the output of which o squaved

thug formed dnto elovk pulses, The cutput is scaled doun twice by o
factor of 6 in phantestron olroultey providing o nincy &y0le gating eends
It is propoged to replace the exdsbing cseillator Yy ansther whope
Crequenty will be controlled Ty & mosguvy delay line, for ressons given
in 8 3ole

The digit pulee generelor asceepts the WU gating eemefs from the
elook pulse genereter, and produces palse 1:}?, togethor with & gating el
for Dyy . Thls, 4o fumy i used to produce e ‘;.W&%p and o gabting esmneds
for 32%% )mﬁ; 8o one  Uathode Jolliovers are provided for eseh oulputs |

ihe mechine, ag plenned ot present, will contaln soms 3000 op
mw velves, including @lodes, nd will requive o He% suply o 250 Ve
vith o copaclty of 12 » 15 smpss  The hoater Joad will be spprosiuately
G Hele  The dogres of stebilisetion reguived has yob to be determineds




