. The present invention relates to cross- corrugat ed packings. It

applies particularly to air distillation colums on board floating oil
pl at forns or barges. 5 As is well known, cross-corrugated
packi ngs are used in certain disti4lation colums in place of
distillation plates to performexchange of materials and heat between

an upward stream of gas an r@sggsynyva{rgv ntidd r €3 ftelsi qyitg. T

cross-corrugated packi ngs 10, consist of superposed sections. a(?:%?section
is formed — COBTUgaseEckPBFkEBEFugal bd 2RRYIRS eRAFtdCUdAgGdy | hoa air
vertical oveidalsitinllarg om0 3M Bod e PN ing il pl&OFsrEat bpns are
obl i que and directed downwards in opposite directions fromone strip to
the next. 15°2F9%S- The strips generally conprise dense snall-

di aneter Pperforati onfs vis lwed ldegreen of cpesd-coat twgested packibbgsitaf®% to

allow the |iquid t a ' t . 1the cjg[mgat st{lps.
GB- A-1, 004, 0%§e§ndq82- ?elf’%fgg% 823}53%5'21{}&} & 'Such cr ois%g- j;ér(ggggt %8
packi ngs. distillatigncrpiatedr rigaredfpamkignchanggenofal hytentals from

a flat produghd MR YodBicdn Hetlipwdrl thedf BOfgas asd 'd PSowdPErgt i PS
are first of all fol d(_gg (or bent) s%\% as to forma corrugated, sheet in
strip form th&ed ¢ rugéﬂl‘b s of DR§Sch HPBMIFHeatiath re’pktRdso the

axis of 1he stonisistThef fohpetossed pseatohfenEash istiction ecibemed then

ke o oty 87 MR BP Lk e BEDALELL M RROKRY, S ons

descri bes, amvexrgiotHerovdralgk, phane and one against the other. The
corrugations are oblique and directed downwards in
opposite directions from one strip to the next.

15 The strips generally comprise dense small-
diameter perforations, with a degree of perforations of
about 10%, to allow the liquid to pass right through
the corrugated strips.

GB-A-1,004,046 and CA-A-1,095,827 describe such

20 cross-corrugated packings.

A cross-corrugated packing is generally made
from a flat product, namely metal sheets in the form of
strips. The strips are first of all folded (or bent) so
as to form a corrugated sheet in strip form, the

25 corrugations of which are oblique with respect to the
axis of the strip. The folded strips are then cut into
sections, then stacked, inverting one strip in two,
alternately. The packing sections thus obtained are
often known as "packs".

30 WO-A-90/10 497 describes, among other things, a
packing similar to the aforementioned cross—corrugated
packings, but perforated in a different way. The term
"cross~corrugated packing" as used here also comprises

such a packing, as well as any similar packing.

35 Off-shore oil platforms produce residual gases.
For economic and environmental reasons, it is becoming
increasingly necessary to recover these gases. One
method <consists in converting them into heavier
hydrocarbons, in liquid form, and which are therefore



. packing simlar to the aforenentioned cross-corrugated packi ngs, but

perforated in a different way. The term "cross-corrugated packing" as
'used -here al so conpri ses such a packing, as well as any simlar
packing. 35 O f-shore oil platf@ms produce residual gases. For
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col um shoul met t he_packing i nti al uni f ner- over
the entire cPg§$¥een SsecdRdn 1 tFaE c%lhnﬁlﬁeﬁté-}ﬂntse of\nt @S%%\Ebﬁ%ntloned

oscil l atigns rells‘alrement isTocRud stiead, thaelaqhhactdlcsftﬁllb@tlem/%m i el s a

corrugated strlp SS- corru t ng characterized in
that it conmpfi§&s, “n %thf &ﬁg'r &ademﬁﬁfv&gﬁe RGNS I} 1Rast one
downwar dl y- prsm;becttammgally pannéonm tl’mmrm@nt awemf tivei cént$reucdnr<b$|st-t- | f
[err] and [e%gktion of the column, in spite of the aforementioned

oscillations.
15 To this end, the subject of the invention is a
corrugated strip for cross-corrugated packing,

characterized in that it comprises, on its lower edge,

when viewed face-on, at least one downwardly-projecting

pattern, the contour of which is such that, if o, and oy
20 denote the extrema of the algebraic value of the angle

that the tangent to the contour makes with the

horizontal direction, then

-On > Cp and oy > O,

where oy denotes a predetermined angle at least equal
25 to 5°

The corrugated strip according to the invention
may have one or more of the following features:

- the pattern repeats itself a number of times
along the lower edge of the strip, the patterns being

30 .adjacent to one another or separated by essentially
straight portions; _

- each pattern is obtained by folding a flat
strip into a corrugation of height H, of angle y and of
radius r at the crest of the corrugation, with the

35 generatrices of the corrugations inclined by an angle
8, when viewed face-on, the parameters H, 7, r and
being chosen such that



20 denote the extrema of the al gebraic value of the angle t hat the

tangent to the contour nakes with the hori zontal direction, then
‘-am~=> a[err] and a[err] > aferr], where a[err] denotes a predeterm ned
angle at | east equal 25 to 5[err]. - 3 - The corrugated strip
according to the invention may e one or nore of the follow ng
features: - thgng‘qugrsm:(a REadsy | tsel f a nunber of tines

al ong the | ower edge of the stri - patterns_being 30 adjacent to one

another or separated by essefila rai YiCH i ons; -
each pattern is obtained by b#thhgsh'fg% strip into a corrugation of
hei ght H, of angle [err] andfof S at the crest of the
corrugation, with the 35 generatrices of the corrugations inclined by an

angl e [err], when viewed face-on, the paranmeters H, [err], r and [err]
bei ng chosen such t hat 3- [err]
r.sin(z)-f-ﬁ—r d (90-1) cos(yj
2/ 2 180 2 2
with tan 4 = tand.= =

sin(%).[r.sin(éj +g-r]+cosz(zz’—).r

- each pattern is obtained by cutting two
5 notches in the lower edge of the strip before folding
it.

Another subject of the invention is a cross-
corrugated packing section, comprising a stack of
corrugated strips, at least one of which is as defined

10 hereinabove, with their <corrugations inclined in
opposite directions alternately.

A further subject of the invention is a
distillation column, which comprises superposed
sections of cross-corrugated packing with at least two

15 different angular orientations, at 1least one of the
sections in particular being as defined hereinabove,
and in which there is at least one direction that is
such that the mean of the cosines of the angles that
all of the strips of the sections make with this

20 direction, the cosines being considered in terms of
absolute values, is below 0.5.

When the column 1is on board a floating
structure which has a preferred direction of
oscillation, which is generally the case with barges,

25 the said direction 1is this preferred direction of
oscillation.

In particular, in one embodiment, the
superposed sections consist of sections with strips
parallel to the preferred direction of oscillation and

30 of sections with strips perpendicular to this
direction, the number of the latter being between about
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Uinclined distillation column;
- Figure 4 schematically depicts the
arrangement of the column of Figure 1;

- Figure 5 schematically depicts an alternative

form, in a similar way;

- Figure 6 represents the shape of the
corrugation of the strips of the cross-corrugated
packing of Figure 2;

- Figure 7 represents a corrugated strip of the
packing, viewed face-on;

- Figure 8 represents, to a larger scale, the
lower edge of a strip of the packing; and

- Figures 9 and 10 schematically represent two
alternative forms.

Figure 1 schematically represents an air
distillation column 1 fixed to a barge 2 anchored to
the sea bed. This barge, under the action of the wave
motion, oscillates with a preferred direction of
oscillation, illustrated by the double-headed arrow F
and contained within the plane of the figure. The angle
of inclination to the vertical of the axis X-X of the
column may reach a predetermined maximum value 0@y at
least equal to 5°, and typically of between 5 and 10°.
In this range of oscillation, the column must provide
satisfactory distillation.

Figure 1 schematically illustrates the internal
arrangement of the upper part of the column 1. This

upper part comprises superposed cross-corrugated packs



. -4- 2/ 3 and 3/ 4 of the total nunber of the said superposed

sections. Enbodi ments of the invention wll now be
described with reference to the appended drawi ngs, i n 5 which:
- Figure 1 schematical ly represends. a ~distillation colum

axi al part section; - Figure

“according to_the invention,, in . .

2 represgnts%ﬂ1?ﬁﬁ pgéﬂ&h}ﬁﬁu?a%ftgelﬁhﬁﬂin?BnﬂﬁCX*kﬁgﬁkﬁ##ugéﬁbd
packi ng; occupying tHegwrtiYd Srosscisemhiiion W&lh%zfdo\l@mnﬁ,f an .
inclined distillatio X . - Figur schematic y
depi ct's t he ar%ra;cglggrre:nkt 3of(FtJT%urceol2L)m1lso1gnq§egu‘i‘% ‘1’_,5 "’lSSt‘f"c}‘ of
Fi gure 5 sch&evsbugdited geipiins 4nwatheobdtique corﬁuganiqqseﬁsinhgae ray;
- Figure 56 giapnpse i1§  HRIAR brebR8t EEUOBLLOR OLpfRgesStrips
of t%e crgss-ﬁrﬁa%ﬂ ¥ acki n(? O_P |15|f ureeg; gg ' SH gu?e 7
represents aSUFTATFat édeser i gash t Herip ‘gach@isng,a vVeRgdcpacegeneral
- Figure 8 reasssgnt allt ctlfe | 3t@epbsSCatE, tRE samel WEIgRAge 20fy acglrip of

t he packing; and . -.Figures 9 _and 10 schemmtically represent two
25 gl ter ngt ic\alberlﬁ‘ugrar%l.ons are INCLipPQ,A@ oPe ChEREHCRI AP rdhrERBnts  an

air di st idthetri @l teginately finced dne sthamer? e hosed. tThus, the sea
bed. Thigg bfirc%%r,%é%rontsheof(:ttih%n chj 5%t¥\a¥%rips T a5Y l(';%égts. wth a
preferred direction of . _

many points of intersection.

_ There are two types of pack 3: packs 3A in
which the strips 4A are oriented parallel to the
preferred direction of oscillation F, that is to say to

15 the plane of Figure 1, and packs 3B in which the strips
4B are oriented at right angles to the strips 4A.
All the packs 3 have the same number of strips
4, but the packs 3B are present in greater number than
the packs 3A. In this example, there are twice as many
20 packs 3B as there are packs 3A: the upper pack is a
pack 3A, then, working downwards, there are two packs
3B, a pack 3A, two packs 3B, etc. Of course, this
arrangement may repeat itself right along the length of
the distillation column, that is to say the low-
25 pressure column and the medium-pressure column when, as
in this example, the device in question is a double
air-distillation column.
In consequence, the liquid which flows down
through the column, distributed at the head of the
30 column over the entire cross-section thereof by a
distributor 6, flows mainly over the strips that are
perpendicular to the direction F, which strips
effectively discourage the liquid from being deflected
in the direction of inclination. The packs 3A
35 discourage this deflection to a lesser extent but their
presence is needed to ensure that the liquid is
redistributed at right angles to the strips 3A at
several levels down the column.



.30 oscillation, illustrated by the doubl e-headed arrow F and

contained within the plane of the figure. The angle of inclination to
the Vertical of the axis X-X of the colum may reach a predeternined
maxi mum val ue aferr] at | east equal ¢o-5[err], and typically of between

"5 and 10[err]. 35 I this. e o scjllation,.the colu nmust pyovide
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i nt ersecti ondenotes the anmgdee of eingbingpien oPfpddiki|s: apheksBAha

which the seritpsald4AFigiee Qni.ented parallel to the preferred

direction of oscillation F, that is to say to 15 the plane of Figure 1,
and packs 3B in whi c?\[tt (851§ p3hown gﬁaﬁr é'j‘&rsi SffdEAion Frctayi s to the
strips 4A. proportionall ltot theparken ¥ ke ahHdhaeadRNWbhethdfandléPs

4, but the pagks 3B1arecpregft LP PLgatgh nYNRer, At o with the
direction F, these cosines being considered in terms of
15 absolute values. The proportionality factor depends

only on the type of packing used.

With the conventional arrangement with
alternating packs 3A and 3B, the mean M is 0.5 when the
direction F corresponds to one of the two orientations

20 of the strips, and exceeds 0.5 for any other direction
F. For example, M = 0.71 for an inclination whose plane
makes an angle O = 45° with the planes of the
corrugated strips.

In Figures 4 and 5, 0 denotes the angle that

25 the plane of oscillation makes with a reference plane,
the line of which is assumed to be horizontal.

Figure 4 corresponds to the arrangement of two
packs 3B - one pack 3A described above. 8 = 0 is the
direction of the strips 4A. In this case, for 0 = 0, M

300 = 0.33; for O = 45°, M = 0.71; and for O = 90°, M =
0.67. Thus, the deflection factor is reduced when the
preferred direction of oscillation F is chosen such
that © = 0 or a similar direction.

As an alternative, other arrangements may lead

35 to a reduced deflection of the liquid. Thus, in the
example of Figure 5, the packs alternately make an
angle x = +60° and x = -60° with the reference
direction @ = 0. In‘'this case, 0 = 0 gives M = 0.5, 0 =
30° gives M = 0.43 and 0 = 90° gives M = 0.87. It can



the packs 3A. In this exanple, there are twice as many 20 packs 3B as

there are packs 3A: the upper pack is a pack 3A, then, working
‘downwar ds, there are two packs 3B, a pack 3A, two packs 3B, etc. O
course, this arrangement mnay repeat7itself right along the | ength of
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height H measured parallel to the direction D, by its

15 angle y at the crests, and by the radius r of the
rounded portions 8.

When viewed face-on (Figure 7), each strip 4 is
a rectangle, the corrugations 8 of which are inclined
by an angle 6 with respect to the horizontal.

20 When the flat starting sheet is folded at the
angle 8, by wrapping it around an appropriate obligue
mandrel, its upper and lower edges assume a sawtooth
shape, as represented in Figure 8 in the case of the
lower edge. There is thus, when viewed face-on, on the

25 lower edge, a series of downwardly-projecting
protrusions 9. Compared with the horizontal direction
oriented towards the. right, the tangent to the contour
of the protrusions varies between a negative minimum o
and a positive maximum ou.

30 When the 1liquid which trickles along the
corrugated strip reaches its lower edge, each
protrusion 9 constitutes a low point which encourages
the liquid to drip onto the lower pack and prevents it
from travelling as far ae the'end of the strip. For

35 this phenomenon to occur 1rrespect1ve of the
inclination of the axis of the column, in any direction
whatsoever, up to the aforementioned angle og (0 2 5°),
the parameters H, r, Yy and 8 are chosen such that:

-0y > Op and Oy > Og.



. denotes the angle of inclination of this axis to the 10 vertical (Figure

3). It can be shown that this deflection factor is

proportional to the mean M of the cosines of the angles that all of the
_strips 4A and 4B make with the di ~e@®ti-on F, these cosines being

consi dered in terns @fu§5caﬂb§> ! B‘o%a;\ﬁ@lduqi th-ghefole. SRYS | on%l 'tt%/ Factor

depends only on the type packi n

conventional 1S é?Féﬁﬁéﬁ@nt mnth alternatlng packs 3A and 3B, the nean

Mis 0.5 when the di rection F corresponds to one of the two

orientations 20 of the strips, xgeeds 0.5 for any other direction

F. For exanple, M= 0.71 fq4 ﬁh( i whose pl ane makes an

angle [err] = 45[err] mnfﬂ&mvg %ﬁ@%ﬁ of the corrugated stri ps.

In Figures 4 and 5, 0 denotes at 25Co8fe pl ane of oscillation

makes with a reference pl ane 1+nuﬁyh§nFL5. of which is assuned to be

hori zont al . Fi gute 4 corres ds to the arrangenent of two

packs 3B - one pack 3A described above. = 0is the direction of the

strips 4A. In this case, for [err] OTéi for err] = 45[err],
M= 0.71; and for [err] 90[err] mm(g 67] deflectlon
Lre dl Qﬂsg

factor is reduged when thgn ct oscz Iatlon Fis

chosen such Bihat [err] 0 or | ar ﬂ raqtl As an
alternative, other arrangenents -3 flection of the
liquid. Thus, in the exanpl e of igure , acks ternately nmake
an angle x = +60[err] and x = -60 mnth the ref erence

direction [err] 0. In this case, [err] = 0 gives = 0.5, [err] =
30[err] gives M= 0.23 aﬁﬁpféﬁﬁPthQOEérrFW?RRQ?Pw&=0a8¢ LO,carthe

existence of low points along the lower edge of the

strips 4 for the on-board column can also be achieved
by making along this lower edge, before the sheet is
folded, a series of notches 10 which have any

10 appropriate profile: arc of a circle or of an ellipse
as depicted, but also polygonal, etc. These notches 10,
which delimit the protrusions 9 between them, may be
separated from one another by straight portions (Figure
8) or may be adjacent to one another (Figure 9).

15 In the case of Figure 9, -ap = oy = 45°, and, in
Figure 10 -op = oy = 90°. These values change somewhat
after the sheet has been folded, but remain very much
greater than the recommended values o« for the
application in question, which values are between about

20 5 and 10°, as mentioned earlier.

As will be wunderstood, the invention also
applies to distillation columns which are stationary,
but whose axis is not perfectly vertical.



-7~ be seen that the deflection factor is reduced when the
preferred direction of oscillation F is chosen such

-a simlar direction. In this case there are, of cou“lﬁ lbﬂ hmum
~directions F which are 5 suitable. -9 - The cons

| ower edge of the strips 4A and 4%&% now be descri bed wrth ref ef ence
to Figures 6 to 10. When A end-on (Figure 6), each
corrugation 10 has a triangular overall shape, with straight flanks 7

which are syqmetric &6&&u§§§88c% gﬁ rg%yeggbgchorru bggathgnéogﬁﬂgatlon

rounded portions 8 at the“crests corrugati on
i s defined bghpracterared inhdhgth 4#rﬁﬁﬁ@ﬁ%§?%ar9pléFStéQM%§(ﬂQQﬁﬂlon D,

by its 1% apgkf [veérvledatfatceeoer e%TtS,lea%ltdob))é tdlﬁvrfvi&iidl%ﬂpﬁﬁjécfﬁn% :
strip
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edge Trleje i s thug, when aHewgd>f age-on, on the 25 Iovver edge, a
series downwar d] y- proj ectin rotrusio S, ared with the
ot i zontal dFPECE Bt GSRARahrt o B EAREPATLARE FIGHe he LERAGeRIEL t he
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and a positiye mext mBLEhagtha Ssnrip,  aclfdiad e b Ikt o,
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liquid tig dr{gnBREO NG R RARK Al PLEYENLEghtof the strip (4),

the patterns being adjacent to one another or separated

by essentially straight portions (11).
3. Corrugated strip according to Claim 1 or 2,
characterized in that each pattern (9) is obtained by
20 folding a flat strip into a corrugation of height H, of
angle ¢y and of radius r at the «crest of the
corrugation, with the generatrices of the corrugations
inclined by an angle 6, when viewed face-on, the
parameters H, ¥, r and 8 being chosen such that

sin&.tanp.sin(%) +C0s0

1+ tan? y.sinz(z-)

25

< cos «,

N

with tan u = tand." _—

4. Corrugated strip according to Claim 1 or 2,

characterized in that each pattern (9) is obtained by

cutting two notches (10) in the lower edge of the strip
30 before folding it. '



fromtravelling as far as the end of the strip. For on
to occur I rrespective of t he i nclination of lmm HLHE Hm
-colwm, in any direction what soever, up to the afor angl e
alerr] (af[err] 5), t he paranetersigl-r, [err] and [err] are chosen

such that: L r > a[ . .
- 8- >- Thi scégﬁgbgg%kflg?ﬁég Ha ?ﬁggf (L)‘;I%I oW ng ccgjnaaga}clto%rlzedi S
satisfied: f[srrihat it compris&s a staclasofy epee'seqabd CGnrug'a'm es 9
and 10, thg s€Xis$t enge 0 oi lang &

Xia§t @‘E 1% stOWnR offt %vh%c% 44 " da%’é% %QQ%BKI

strips 4 for tﬁe on-board col um can a SO achi eve

n aI ong
this |ower c8B¥ BE Rl FheiBhedt tos 4, with their corrugations (8
5 inclined in opposite directions alternately.
6. Distillation column (1), characterized in that

it comprises superposed sections of cross-corrugated
packing (3A, 3B) with at least two different angular
orientations, at least one of the sections in
10 particular being in accordance with Claim 5, and in
that there is at least one direction (F) that is such
that the mean of the cosines of the angles that all of
the strips (4A, 4B) of the sections make with this
direction (F), the cosines being considered in terms of
15 absolute values, is below 0.5.
7. Distillation column according to Claim 6,
characterized in that it is on board a floating
structure (2) which has a preferred direction of
oscillation (F), and in that the said direction (F) is
20 this preferred direction of oscillation.
8. Distillation column according to Claim 7,
characterized in that the superposed sections consist
of sections (33A) with strips (4A) parallel to the
preferred direction of oscillation and of sections (3B)
25 with strips (4B) perpendicular to this direction, the
nunber of the latter being between about 2/3 and 3/4 of
the total number of the said superposed sections.



. folded, a series of notches 10 which have any 10 appropriate profile: arc

of a C|rcle or of an ellipse as depicted, but also polygonal, etc.
‘The'se notches 10, which delimt the protrusions 9 between them may be
~ Separated fromone another by straight portions (Figure 8) or may be
adj acent to one another (Figure 9). 15 In the case of Figure 9,
-[err] = a[err] = 45, and, in Figure 10 -[err] = [err] = 90. These
val ues change sonmewhat after the sheet has been fol ded, but remain very
much greater than the recomended: - values aferr] for the
application in question, which values are between about 20 5 and 10, as
mentioned earlier. As wi Il be understood, the invention al so
applies to distillation colums which are stationary, but whose axis is
not perfectly vertical. 9
CLAI V5 LIAIR LIQUAIDEGaSOCIETE pNOYYMEr 8OBRCDI EUFAEeBTpacki ng,
character! zed ekehbalokORRE! PROCESRS ERORBRST coflgge O then vi eved
face-on, east one ommmar -projecting tern (9), the contour of
which is such that, if [err] and aferr] denote the extrema of the

al gebrai c vakieroly aE@% strlénﬁbﬁ EE@%SLE@rEGBEQBH backﬁﬁgcaaaoq&snakes Wi th
t he horlzonﬁéc&dlrectlon a efr] and aferr] >

aferr], FéPP]t&eﬁBF%§a§dpFé3§PéFﬁFk88 %ﬁ&P@ gt | east equal
to 5[err].

ABSTRACT OF THE TECHNICAL CONTENT OF THE INVENTION

This corrugated strip comprises, on its lower
edge, when viewed face-on, at least one downwardly-
projecting pattern (9), the contour of which is such
that, if on and oy denote the extrema of the algebraic
value of the angle that the tangent to the contour
makes with the horizontal direction, then

-On > Op and Oy > 0Og,
where «p denotes a predetermined angle at least equal
to 5°. )

Application to air distillation columns on
board floating oil platforms or barges.

Figure 8 -



2. Corrugated strip according to Caim 1, characterized in
that the pattern (9) repeats itself a 15 nunber of tinmes along the | ower

. edge of the strip (4), the patterns being adjacent to one another or
.Separated by essentially straight portions (11). 3. Cor rugat ed
strip according to Caim1l or 2, chqbﬁfterized In that each pattern (9)
i s obtained_by 20 fngLﬂg_é_LLg;sztrip /o a corrugation of helgh
angle y aan(IyE iédi u at the t of the corrugati on, S ﬂ’«;/;;

. 'Y 3 ‘.&’.\\U

generatric e corruy ns
vi ewed face-on, the par anmet er
that 25 [err] A 4,
1 or 2, char act{eri zed in that ea
cutting two notcheg (10) ®imythe |owe
it.
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10 5. Cross-corrugat ed packing section, characterized I n that
It conprises a stack of vertical corrugated strips (4), at |east one of
which is in accordance with any one of Claims 1 to 4, with their
‘_corrugations (8) 5 inclined in opposite directions alternately. 6.
Distillation colum (1), characterized in that It conprises superposed
sections of cross-corrugated packi2?2(3A, 3B) with at |east two

di fferent angul ar orientptions, | east one of the sections
in 10 particular being in@acordance mnth Caim5, andin, that there
Is at | east one direction ' that the mean of the cosines.
of the angles that ajl of
this direction (R), | A ‘n5|dbred in ternms of 15
absolute values, is b : :
to Cam 6, char 4 ' ' It isXon bgard a floating

' ' oscillation (F), and

in that the said direction{F) this prefesfed direction of
oscillation. 8. Distillation colum according to Cdaim 7,
characterized in that the superposipTSSE ons consi st of sections (3A)
wth strips (4A) parallel to the erred direction of oscjllation and

of sections (3B) 25 with strips (4B) perpendicular to this djifection,
t he nunber of the latter belng betmeen about 2/ 3 and 3/ 4 f t he
total nunber of the sSa¢ R-C5r 5

10 9 10 am
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