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ABSTRACT

..Ghou q. theory of turbu]ence is applied 311(‘ce5=f1111y to the wakes behind a
'system of equal distant parallel rods and a square grid. It is found that
both the velocity @and temperature distributions in the first kind of wake
aré the same cosins functions of the coordinates across the w ake and those
for the second kind of wake are just the superpositions of the wakes belind
iwo perpendicular systems of paralls] rods. In hoth eases Taylor’s law of
linear decay of turbulent fluctnation and gquadratic increaso of scale of
“roicro-turbulénde are obtamed

1. ] ntrodu ction.

In the preceding paper! Chou’s theory of turbulence? has been
applied successfully to the wakes behind an infinite cylinder and a
body cf revolution, In the course of solutjon we have introduced the
assumption that thé first derivatives of the triple correlations are
constant across the wake, In order to test the validity of this as-
- sumption, let us consider the velocity and temperature distributions
in the wake behind a row of equally spaced parallel rods in which
the triple correlations play a very important part. It will be shown
below that if the above assumption is used, the mean squared
components of velocity fluctuations Wthh are perpendicular to the

1. N. Hu, Chinese J. FhDs. 5 (1944) 1—29.

2. P.Y. Chou. “On'an Extension of Reyutlds” Method of Finding Apparent
Siresses and the Nature of ’I‘urbu[ence ? Chinese J. Ehys.
¢ (1940) 1-33;
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The veloelty and temperatu}lei d Zc:ﬁs*are“fouh §t lhheA
same cosme funcnon of the coordmate agross’ “the . 3 Thelr
agreement w1th the experlment of (ﬂ‘%n Olsgon i‘s found to be very
good

S ncte”t'he‘a’p valied 'rod¥ dhd ‘éi‘i&'éiﬁ'fééusﬁélhr“ﬁi’e #Hintevices
fé&‘% BdulingsEotFpIe tutbhlénds distustéd! FATTAYIGE s statistical
thesryidiertanfidde itivnrbelinid aPsgudre ¥ivd iwal9o investigsted
with a view to {inding the nature of the tarbulénie atiasrprodicet
and its relation .with Tayloy’s"theefyy It is found that both:the

" velocity and temperature distributions are just-thersuperp,osiﬁon-Qi
the two flows behind the two systems of paralle]l rods perpencicular
o each o;her. in both cases Taylors laws of lmear decay of
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turlpuient ilucfuatlon a(?d uadratlc inérdase 0! tﬁe scale of mxcro-
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9. The wale bélind avoiv éf\.f'eq,uaily SpEBEd Parullel rods: rin v
We shall use the same notatxon as, that oi § 2 of the preceding
paper :and take the z-axw along the axm of any one of the rods and
the z-axis in the’ ﬁxreetrou ol 116w whitH is- perpenéfc&‘lar to*the pldde
of the Tods, Let M be the distance between the nex hbourmg rods,
then the z and 3 Y components of the mean velocity I and V behind the
rods must be a: penodr,c ium:ngm OI Ui .wrth penod M, bemg _ninimum

1" Uk Sj .q 5
aty 0, M, 9M,......, and maximum at y - —M, M; 9 M,
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he U, U mus bé zero at y= - M 3 ‘Ef u ‘- e snfficzenc
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now to find U for O\y.z M Ony“ssmce L~ -y wxll be symmet,ncal
about y-—=0 and antisymmetrical about Ys _M {f we 1urther aaeume
that the mean dxstr;butmns are mmxlar m'"dxf)l’erent cross-aectigns of
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the wake, then wheu z is }erge\we may put- o “
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wheré bothug, ~'@anatéa't, and #(y), the periodie function, are to be
determined presently. That ¥V must bé of this form follows immedi:

\ ﬁml? Imm the’ aquatmn of contingity, :
' : U v
5 RSN A, |

3y
L&si: the velocity . fluctuation wi be proportional fo 1/a® and
jg}@mg} be proportional to y?, then the % component of Reynolds’
equations of mean motion reads, after neglecting the small terms of
‘higher powers of 1/a, as

wmch dives zmm%«imte} Q :
(3) @10,

, The constant ¢ is usually é@{ermimﬁ from the integral of

dragding force. In the present ease this foree per unit length of
A%

z} %

w(? {3}}{2}?}3”83

gach rod is given by (since § %i

3

-8

) 6=f {02~ +0e=p)= | Tuo Yt

o

= PO+ (pe~1)+ D dy

‘“E Y] o ?(jg —r 7 o R+ 4 e
where »_ is the mean pressure of the fluid before reaching the rods.
Since p,—~pec 1725, then in order that ¢ be independent of x, we
must have ' o
v{)‘l ‘ 2(1 ﬁ?f’
Uomparing g@) with {5}, we have
(@ | 8 ':2':,»:{“ (e 1.

It will be n@md thatin deriving {8), we have used the eondition

that p,—pet wy’. For the case of wakes discussed in the preceding
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paper this condition folisws. directly fiom the: 3 component
nolde’ eguations of fmeath-motion Siweddn the presont cade, 88 e
shiall pee tater, all tering of this cquation ére zeve separately (ch the
note of (18)), the validity of the above condition is questionable.
But we can still obtain (6} Dy an alternative atgiiinent.

We may-‘r@mia q as undetermined dnd put ~ -
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»,.,vhave been neglected
y. X highersorder-according. to.(1).
, vsecond -equation; of,((g) we s¢ge jthat-the terms;.containing
the lpw,@s} powers: o1 1Y 2 are g fisF b2 and (q+1)f /mq*’

4
ceied

From these two terms we.can; conclude,that;
(IO) 2(] +1 ﬂq He 2 banioiatOhos ae i S}l S ai
For if g> 1, t' we can neglect all terms mvolvmg hlgher powers
of 1/L and the only teims left in that equatlon would be

. gl L 2k, 1
AR Y 13.;qu f}" z‘-t\ 0 (\‘2- xq*l f’.

ks i

(A Wk <.

“This, of course, will Jeave the function I3 mdetermmate, Tn other
words(q cannotl"b" greater than unity necesmnl¥ ’
The functxon e :

' A I L I CCr O
(11) S Uon® !
must be. a functzon -of 4 only, bubstltutmg (11) xnto\Jhe thzrd and
fourth equations ‘of (9), we see that in order fs and f, to be differ-
ent from zero; we:must have, g.= 1y, (,qus{rtuxxn% this. yal,ugm Jntg
(3) we still obtain (6). Henge the, assumptmp\po TP wya i8
eqmvalent to the condmon that the motion must be determmate By
the equatxon of monqn fOr the: preqent prablem. . . \

Usmg the value of ¢ apd s, glven by (6) and. puttmg
. ot
(12> fo (y)

and’ neglectmg ‘the terms whrcheane of hngher power of 1(1: we can
reduce the Reynolds’ equations of nilean motlén -and the equatlons of
doubié correjations reapectwely mto the Iollowmg form

8§ Sy ‘-; e ._ ,

v

*1t will be Sliown : later that fy’ and rfs vamsh separntely ds fs is found to

be constant, It is for this reason that'the ro]atlon po -—-pof“ wyz cannot be
. tir

proved ngorouuy
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ofy F' —=hy' = (k¥ = 2)fa, .

() [ Fo F = bt = GeCuny E—2) 50 = Iy’ == (o T = Z)f-u
. .l:""hs —“(k(as}l—Z)f.gu ; l—ZDQ//Uohz e iv R

before that the functtons h % and l are conatants acroas the wake
Sence F’ (0) = f, (0)==0and f, (0), f3 (0) and f, (0) and all
different. from zero, then from: (14) we have

(1) 7,,=-0 o H R RS 0.
ThereIore (14) become o _ .
W10 siewWa b VTS S ISTRRTIN P TS el
£ . - h’l ¥ Zf,F' — fg e 1 4
L k(n)l z+k(u)l 2 fa=" k(12)l 2 k’F
) A 3 —_ - _____l_:;-.;:z-_ t.,
C()‘n?t ]t»' e 5—: ,f:‘(‘)ns

where 2 (k(u) - 2)[]‘s is'a positive: constant

Substituting the secgnd::equat-wn of (18) into the first equai,,_iqt;v
of (13), we have ’

an P (e e,
whic—h, on integr:{tion gives
(i8) F'(y) = A cos ky 4+ B sin: kJ "
Now as F=0 at y—=iM and F’¥0 at y= =0, then Br:O kl=
M /27 and (18) becomes® ; .t
(19) F(y) |F(0) =cos (2my|M). L
With similar process, the temperature distribution "."c"hn be found.
Thus let ' ‘ T
(20) B -B=2ew)

and
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where gis thexmean tqmperqture B, 18 the vValug;o} & at;g O P(y)
is the unknown functlon to be determmed from the theory and 1)* has
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we have, on neglectmg terms of hxgher powers of l/x,

Ky PO e CTTA
cor[eapondmd to the flrst equatlon of (13) and the second equatjem ;
\ofs(;bt),{espectlvely. --The above equations can b’e solved in-the ssme

« way 88 before anid we obtam the resultmg expression’ for temperature
distribution in the following-iorm:also: o: . R ST Sy

(gg);mx;a 35} f:"f@)ni'(f’.yl) 1% '(?9() g;:sgggs,:_zzw_‘ Gp0R S vy tigmin

where M =27 (Fgan &, -—2//f .
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Fig. 1.—Velocity distribution. o0:x=175 cin,
ATx 100 cm, 3{:'x=125 cm.
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;he“expm'rA entral veloc:ty and temperature
dletrlbutlons obtamed by Gran Olsson®, who usxng the assumption
based upon Prandtl’s:isuggestion:whiehs isiacthally: eguivglent fo.the
second equamon. of (16), obtains the: game results«(l‘)) and (22)
The compauaon el ( )&andk( 22) With, qbnervatxbn gas already been
made in his on%mel paper. It ls eeen from the ilgures that the
agreemént,pf bothsthe shqpé"’bi tb& dlsmbum)n curves and the value
of q Withgxperiment.are yery gaod._ S

quqntﬁ“‘esﬁﬁg p‘ﬁinga of tbe’*pnes’ent sotution wiil be noted here.
ln the. gst place our alaumpnon that the functtons hy" are constants

Kle“dg directl\w €o ‘{he msult ‘that «the mean aguares of the y and z
components of turbulent veloc1ty iluctuatlon should ‘be constant

" acrog¥ tﬁ‘e wa)ée. Tﬁls can be vbrxhe “by direct observation and
taken as a cruclal ‘test of our ongmal assumption. Secondly,
3“95&5&"@‘*“8 (1) and.(3) in t0 the. gechxd keqwanon of (16), we obtdin

.  Tyy 2 8
(23) Tay = — _._(k(p)yg'_r 2)00 @ (const )
‘We see that here again a constant coeiflclent of apparent

glg\urea )\ %ndk\zjar t
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vigeosity across the wake aomes into play in the present case as in the
jets and the wakes® Gehind a single obstacle consider gd bulore,
S Thewake belvind o sguare g1,

The square grid may be considered as formed by two perpendi-
cular systems B8 equally spaced parallel rods. Let us choose the
wa%is in the eizrec,tma ol flow whmh is perpendicular o the plane of
the grid and set the . and zaxid each parallel to one system of rogs,
then the equations of mean mition can be written o8

1{% {fﬁe ecguaiz{mf s}z dﬂubie correia{wns bgeome
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Sel. Bop. National Tsing Hue Uy, (19413




VELOCITY AND TEMPBRATURMKE DISTRIBUTIONS 30

o d e 20V G 3'72:11 _1_- Ty
IS A pz(a x}/r’*‘ ) }) a T »‘0 V(za_ly
— 5 W@:‘i&’.d—ar.}bzwy :h. e
8
s e L0, w, s w_)m,r_ U
- (s bi.}__\a L —’_: a Wz 2 11 v, ES IOA.Z YYI (\1 ~

and two more equatlons obtained- by i trercheangmg tﬁe second and
third components of coordinates and velocities in the above equations,
in the above ejuations U, V and W are the z, y and z components Y
mean velot:lty,,:respeﬁnvely.ﬂulnxéﬂll) and..(25)- we have omitted the
terms mvolvmg z, whlch mizst evideatly vamsh due to symmetry.
1 we~choose t'he mtersecmb“n ofitheiaxis‘of ,any ‘two :perpendicuiar
rods as the ongm then U will be a perlodlc functlon of both y and 2
with the‘same penod equakté\the mésh distaice> M ‘6f thevgrid (which
is defined as the distance befween the nexghbormg parallel rods).

Therefore we have N N T
a{-l_ 430 .along v, _—;2nM LU, is max ‘when,wis odd,
oY - min, wheii % lﬂ even) ’
. I f———
U _ .5_5]4:0 along z = 3mM‘ v la.maX'-‘when m i8 odd,
o7 a% _ min. when 7 is even)
i i ow 1L al=0 (o bl B850 e fotsps sl g
Let I gibe; gefined BWit sii eomis naidr )\ B Y
M M .
P LT
Ehyis {sz J ﬁdg FERAVEIA S R

it is sullicient to consider the region § Sy < M, 0 5 P s_ 1 M only,
smce U, —-U pust be s, metrlcaL about y=0 and z={0 and also
about y::;]\/f amd zel rM We{put as before

' Ue ._ U,
. 22 F’(y, 2’,) ' V= g1 F (?/. Z) 3
{286) ’ .

U x

= gl (y.'z)-.',
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and from the equatxon of motich we'have g1 e=2g,

. .'e-:.wpw.’:

N,.HD

S 1

-::gT"; fi (’Ua ZD gy == p—'rm' Vo ;— fa(v:2)

(y’ z) v

. U. : GODVOUS &)
wge’Wy ;""};;‘“‘ Ry (!/»z)‘ &7 {ge

EIEv R

"':‘»Q‘*T }L, (y, z),,. W

u JV B Gt

™ Fg‘ h!s £Jv Z) v T

v!,‘ii. '311‘ 4 ‘i I'"". '?Z(:‘|

U ot Yy 3
38 ]L,; (Z// Z), s WWZ ;’T’?"\J;E (J ﬁ) ] ’.x 2

Fxgﬂa hau(% B)io r
SIS § LSS AN S0 2" <o

1f we iurther

assume that Py — P o wy?. then since the flow bf omentuih *
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The ltérnative deris txon -(based upOn T e equatlons of double corre-
latxon analogous to-(9) also leads to the same result;

e ‘U mfé the! ATV values“fopq‘ah‘ﬁ 3, sucsufxtuung (26) (27)
atid /(285" mto”(?i)‘a‘ndf(%) Wi puterdg

L\,.rrn“;', it 03 bhanodye; o0 \.J“’ (e :’”_“3

eyery ‘erose: sectionduve have agbefore .
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e o N
r\’z’/ﬁ‘- ) :\ 2 e o
W S Swwm SN

and retaining only the terms which mvolve tbe lowest powere of 1]z,

\

we have A I I SRR .
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urhere) 14_21490[,&,,‘0, do opninpanr ot ziasizoes ses N, F Dne

Now wg shall mtroduce the; gfam‘e ?gssum{ptlons whxch we ‘have
.used béfore into equatxons (32), “n%uié]y, that 7 a\md the Tirst deflva-
- tives of the function h; are all constants. Since F',’ (0) = f390) &'
fs (O) =0 and {, (0), fs (0) and f (O) are, all d)ffeggnt from zero,

_the: ‘we have W
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have bl b, . By the condlilon that k( o)._fg(g;%)?

(32) can further be reduced to the following forms

— o bf') @_IEI ) aF )’ \ ..
7 k(u)l——z + B(1yi—2 ( oY + 3z !
Voinlagraan ifyeos gy wip 1 DI nrsy b vien Bl pier B
J k(l))l 2 87/ k? a]] ' Yl W
f fa. e OF — 1 ) aFl
i l“(l))l 2 gz kT a7 ]

] b O ERES
l f; lf(‘p\l 2~-consté..l SR S

o B &~

Eliminating 7, and f; between (34) and the first equation:of

, (k”_ == positive constant),

-

( ) we obtam , s

3F. 3P
(35) xang + a~ . +]C.[jl :"'0'“,”:,‘_ PN

A particular solution of (35) is ‘ A o al

(38) Fi:';“' iVCOS (f“/—bp)COE (pﬁ._—g ) T

0y Loy
-~ LN

where »
(37) P o,

and g‘w s gw are constants, The condmon of - symmetry F(‘/,N)

Wi Y Bk
dl
YR

hecomes: ..y

(3By

RS U 5 E RN LR e
== 4 cOS [y co8 Wz, . o



" Substituting (39) into (38) we have
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The boundary conditions may be stated as that F';:is maximum
at.y ==mM, z-~nM and minimum,at y —= (m+3 WM, 2-=(n+ ‘)M
where n and m are integers or zero. Now gince maximum and
minimium;values; ok F'P" arev—i—l and:—lurespectively; the: above cons
ditions may be expxessed more COnvememe as follows-:" Ce
ad 3Ganss oy

géu:.::
€ABY

s ofeet o
R 1Y

G,

(41) 4 1 =cog W mM cos }mM s

" YiE L

7!--1 ’l‘

(42)
where ¢ and ¢’ are positive integers of zéro, We also see from(4 1)
that the negative sign in the le{t~hand side is mmossxble since this
would require that one of &' and I’ iilst Bé"even and the ofher
myst; be;odd whilg m:and 7 are any-integers: Onthe other: hapd, the-
positive sign is permissible for we can choose s)-and.45,t0 be bofh-
even such that cos pmM and cos u'nM always have the same sign.
Next we shall mtroduce the second condutxon (40) into (41).

Then we have

3% Uy

J‘)L LR, He I&z:iaglg—“cc‘)s‘p‘ (m'h:?)'iw .c.o.s,,u(n-i- 2)M

It follows that

' (43) o cos M(n—}- )M_u cos}L'(;n+'%)M=~{:1

.

Then we have L R O

22‘/”"'
"M ‘

WA sed )y g baa £ L b e sy gpe o
where ¢*¥nd ¢” die positive inteders or zero, Comparmé “(43) with

T 28"
4 _—g.
(54 -')' Y 5 Forerog IU- X ZvI;‘; »
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(M/‘,,We‘ Obta]n Justlnoae ]

(43 ' .

DI ETCANAT T BRI P PRtE o

Hencevg!. )anﬂa t’l are allreven~aLLresultJ winch JS eons)stenuxthh: oun
foregoing requizements . iasiusvios siomm be seeem‘_s ad wreo oo 3ib

We also see from (43) that pb(m—l—l) and W’ (n—}— ) Carnot be
both even or both odd“From (44 ) it folféws thak ¢ and #” cannot

be both even QY_EPQ."J}. odd.. ; Tnus,we may.differentiate sthe Tollowing
SRR AT S : Tt . S
twoO cases
vad sy Lol eint S0 00 haidpiitaded
(i) §’=2s, 1,”:215—}— i;
' Lyt aon et e - (1B
(i) —
Esiips od o f-._,a 00 Dd xw{ ISR T 558

where s and { are posmve mtegers or. ze;o Biptr vl ia 0o
We shall first consider the case (1) Usmg (44) we may wnte
(38) and (37) respectlvely mto the iollowmg formS'

5 (1 4 (4t+2 (D L
T f,cf(&)zf,coé s y LOS B rM ’)“ T g AT R

v(l

For gase: (1Y 1—t’1~s=!0my HECEEEALY ¥ Lo lﬁterchange bhe"quant;hes "3%

anjpyd”’vd Thumwelh‘évé' S3C0US 8D & w0l ok

©onhie smise od) vt zeswig bisd
(4t

(48), .1 ) o

where s and ¢ are still connected by the relation (47).
A more genéfdlitorin ofEF’ *:s ‘thé finsar eombmatmn of (46) and

(48): : Mgt ot A

(42) B ety cos (—45—]{52# ()
£y (4t 42)7 ‘457&:5,051 g oy
+L_ , €08 ~—7q--5--r y cos -

t [y

Since any solution of (35) rmust be symme{rlcal With respect to y and
m the present problem, we have A ;.B"UJ‘_,{_ Besides, .there may
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_éxistmoreithian one pairg.of integers Qs. iy satlsiymg (’47) ~Thus the
generan Jorm of % may the written agvL 5. .s

R TS S S

ps

.-A(.q L.t{,cos 4;;“ YCO8 ___._—-——\41—*—4)'“' 2

CBYUGsL) Bis b AW -
o oo L2 g o i )
Wheré' thesumunation ‘8 tulien overalkpalra of’ mtegers (.s, t") satm«
fying (47). s RE T id

It will be noticed that 2 M? niust be independent of both M/ and
the Reynolds number according’ lo‘(*ﬂ) as the distribution of mean
velocity must remain sumlar when both: the. value;.,q,i,,/ll and-the;Rey-
nolds numoer age Luanged {1 the value of %2 M3:is known then the
form of (50) can be determined unxquely'trom:(‘-47;);- Now f?M?* is
aiso g,ven by the lonowmg relanon

!
. - k(lz) -2
31y .. L BAIMT= 2 s M3,
¢ 5 T B R

Using the third chz_’}ififon‘ of (7) ajx‘g& the last equation of (14):we

nave

i LR
et ci)

o e (i B Y [T Y
It is seen Lhat [he quantit es in the ught hand s;de oi above equanon
are all measurable: guantltxes exccpt the constanr IL(1°\, Wh]Ch may
be either eliminated;0y two.sets of observations if 2px/\*U, and
(wy? (U (.L/M)? -axe not constant separately or equated to the
samue valueobtained m the case of flow behind a system of parallel

rods. [hereiore théorder of magmtude of k24 ? can be determined
and, eompqred with’ the; yaive obtained:by. gheaio Uowing augument., .

(,ompaung the resulfﬂﬂf“l;astl ssection; we: find: thatsthe, yalueof
k1M? for the wake’ behmd the system of pamllel rods is also given
by the ‘same equation” (52).1, Singe' the quaritities.in the right:hand
side of (52) must have the same order of magnitude for both cases,
it followaithatrihievalies of c3pf? - for theitwo cases mustialsdihave
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the same order.  Now iroin thevesult #7340 a% =4 of the last sec.
tion we see that the same guantity Tor the flow behind the grid can-
1ot have 4 value greater than 100, The followiag table gives al] the
possible forme of 7 for & M* ;w = 100, It iz seen that the foun
given in the second, third and fifth rows of that table do not take 37
ag peringd, wo they st be exeluded:  Now we introduce the further
condition that 7, cennot vanish wore than once along the curve
g0z within the Interval U<yl 1t cap easily be seen that ihig
forms given in the fourth

Table 1

A oon

o (4.4 A oos

£3
o .
88 SIER A eos Lt
o . | 4 £
52 (L1 A oo

3 ; ; 2wy {]
485 €8,0) A bdos “T poe STY
M M
00 (0.2),(21) 4 cos 9T L 4 co
' ) &

@:’}ig} oBie “Byip
¥ M
[ : 4 Bty 2 8’""‘;
_ vy 05 “)
§ ; - 5 3 i}’f M
and sixth rows must also be excluded,  Thersfore the only solution
which satisfies the above the conditions is

{583 _ #,

poonn also by

£
Yl

& following §{%§f
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-'othei" Ul .
The temperature dlstubut}on 8’ al§6’ iound ‘ny the same process
vto be offhe io‘llowmgfiorn R I I : :
. vl 11 Lngante v P A A P T E A
(55) $(,2)[$(0.0) =} cos %%;.,%' + 1 cos zﬂ'”_” ,

where $(y,2) has the similar meaning a8 ${y) defined by (20).
It is seen from the foregdoing treatment that in both kinds of
wakes the root:mean-square values of turbulent’ velocity fluctuations

decrease as 1/2. This is the linear law formulated by Taylor for the
flow behind theé grld“ If we put

N 1,—(7— .. N3
(56) s (w) =
then from (52) we have

C2va __ k*M?a+42

(87) U T TRam b, say.

Since k2]4? is mdependent of U, and M, it follows that if ¢ is inde-
pendent of U and M, b must also be 80, Ehmmatmg % between(56)
and (57) we have

where A will be independent of U, and M.(i.e. a universal constant)
if o isso. The above result is just the same as obtained by Taylor
in his statlstlcal theory of isotropic turbulence.

Our ioregomg results shows that the’turbulence produced behmd

5. 3.1 Paylor, Froc. Rob. Soc. A, 151 (193D), 421-478,
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a square gridig .not 1_gotr6plc although it ube‘yl all the laws deduced
from the assimption of 1botropy. * The vahdnty of the above two pre-
},_dxlet-lons (B4 ).and (aﬁ)tbhogl:dmb:e, V{gn_‘fiab‘lxe !by du;ect :observation.
Lhat Lalculated from ’52)'usi‘ng e\:perimemal data in order t(_)jgl‘;_(;ét
;,.ghﬁoqgfl.?lsgﬁﬂﬁy‘()&ﬂ\%, Presentitheory. i i1u. siisisomyr g7

In conclusion, I wish to express u:;_)@;(hpégggvggg;Egojggs;qr},l?__ X,

Chou for sugdesting to me the present problem and for hie kiud help,
o v A .





