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A backlight assembly includes a plurahty of light emitting
diode units, each of die plurahty ol'light cmituug diode units
including a I least one light cnut ting diode and a printed circ u11

board niounting the at least one light eniitting diode. and a
reflective sheet on the printed circuit board. the reflective
sheet having at least one hole correspondin to the at least one
light emitting diode. such that the at least one liaght emitting
diode is exposed tlu ough the hole„v, herein the plurality of
light mnittuig diode units arc spaced apart aud are electrically
conniutcd to each other via at least oue lute extending from
the printed circuit hoard. the at least one line is bent toward a
predetermined direction.
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FIG. 1
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FIG. 2
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FIG. 4B
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BACKLIGHT ASSEMBLY AND LIQUID
CRYSTAI, DISPI.AY MODUI.E USIA(1 THE

SAME

The present invention clanns the benefit of Korean Patent
Application No P2006-0057497. filed in Korea on Jun 26,
2006, winch is lmreby incorporated by rcfcrence.

BACKCiROUND OF THE INVENTION

1. Field of thc Invmiuou
lite present invention rclatcs to o backlight assembly, and

morc particularly, to a backlight assembly uicluduig at least
one li ht emitting diode (I,l il)) as a light source and a liquid
crystal display (I.('D) nlodule using the backlight assembly

2. Discussion of the Related Art
Recently„ fiat panel display (FPD) devices that hove the

oilvantage of IiJtt weight, tlun profile. imd low power con-
sumption have bccn commonly uulized as substilutes for
cathode ray tube (CRT) dcviccs. In general, display devices
may be classified, depending on the abilities for self-enus-
sion. into emissive display devices and non-emissive display
devices. The emissive display devices display images by self-
emitting fi+t. whereas the non-emissive display devices
restu irc a light source because they do not cnut I ight by them-
scllcs. For exmnple, plasma display pimcl (PDP) dcvwes,
Iield ennssion display (FED) dcviccs, anil clcmtrolununcsceut
display (I:I.D) devices are commonly utilized as enlissive
display devices I.iquid crystal display (I,( I)) devices maybe
regarded as non-emissive display devices olthouch some
appfications do not require a light source. The LCD devices
ore usually installed in notebook mid desktop computers
bivouac of their hiJt resolutions, color ihsplay capabilities,
ollil hist quail(3'nagi s.

'Ihe I,( I) device includes an I.('I) module consisting of an
I ('I) panel for displaying images and a backlight assenlbly
for supplying ligrht to the LCD panel. In eneraL the backlight
assenlbly may be re arded as either side-type backlicht
assembly or direct-t&pe backlight assembly dcpmlrling tu the
disposition ol'he light source With thc great demand for the
LCD device having a large ihsplay scrix:n, tlm direct-type
backlight assembly including a plurality of light sources has
become more popular to provide more light 'I'he light source
of the backlist assembly may be discharge lamps, such as
cold cathode fluorescent lamps (CCFI ), external electmde
fluorescent lamps (EEFL), and the lil e. Recently. the hght
mnittuig iliodc (LED) has been wulely uulizcd as the hght
source for the backhght assembly to improve color reproduc-
ibility and to increase display brightness.

FI(3. I is a schematic exploded perspective view ofon LCD
module I according to the related art. As shown ui FIG. I, thc
rclottxl arl LCD module I includes an LCD panel 10 that
includes two substrates (not shown) lacuig mich other and o

liquid crystal layer (not shown) interposed betv een the tv o
substrate. a ate printed circuit board (P( l3) 18 and a source
P('B 16 arranged respectively at the edges of the L('D panel
10. a backlight assembly 20 arranged under the LCD panel
10. o main frame 40 surrounduig the LCD panel 10 aixl the
backlight assembly 20, a bouom fmme 50 arrmlgcrl under the
backlight a asmnb1y 20 and comb uicd with thc mam frame 40,
and a top frmne 60 covering the I ('I ) panel 10 and combined
with the main fmlme 40 and the bottom frame 50.

lite backlight assembly 20 uicludes a plurality ol'PCBs 22
on mi uuler surface of the bo (lorn fr unc 50. Herc, lhc pl ura lily
ol'PCBs 22 are ihspo sad in a row and spaced apart lbom each
other. Moreover, each mw of P('13s 22 is provided with a
plurality of I lil)s 24 armsnged in a row In other words, the
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row of PCBs 22 including the plurahty ol'LEDs 24 is repeat-
edly disposed on the bottom frame 50 1 he backlight assem-
bly 20 also includes a reflective sheet 26 disposed on the
P('l3s 22, the

I,lit )s

24, and the inner surface of the bottom
frame 50. Specifically, the reflective sheet 26 is formed with
a plurahty of hoies 28 corresponding to the respective I EDs
24. Thc LEDs 24 pass tluough thc holes 28, thereby beulg
exposed liom the reflccsive shcct 26. Herc, the PCB 22 is
cmlnected to a backlight drivin circuit (not shown) and sig-
nals front the backligilt driving circuit is applied to the I.Ill&s
24 tluough a thin film line (not shown) on the P('13 22 so that
the LEDs 24 are able to emit red, green and blue light. There-
fore, a white li ht is obtained by uniformly mixing the red,
grcmi ond blue hght.

Thc backlight assembly 20 also includes a transparent w in-
dov 30 disposed on the reflective sheet 26 1 he transparent
v indow 3(I is fornled with a plurality of diverters 31 corre-
sponding to the respective I,I!Ds 24 Moreover. a diffusion
plate 3Z for creatin uniform brigttness is disposed on the
trmisporent ivindov: 30. An optical sheet ~Coup 34 is disposed
ou thc dilfusion plate 32 suCh that thc optical shcct group 34
consisting of a plurality ol'ptical sheets arc sequenually
layered When light from the I lit)s 24 is emitted directly or
by retiective sheet Z6. the red, green and blue color lights are
uniformly mixed 1'he unifilrmly nlixed light has uniform
brightness by the diffusion plate 32„and then the li ht is
incident into the LCD panel 10 after passing through the
optical shcct group 34, thcrcby displuyuig a dcsircd image.

How cvcr, there is o su uctura1 luni tauon ui the rcla (cd art.
I:ach mw of P(13s 22 is tilrnled with the plurality of I.I iDs 24
disposed thereon to emit a predetermined color, which
depends on that mw of P('13s 22 to dove the I.I (Ds 24 If only
a few of the LEDs 24 are defective. it is difficult to ~electively
replace the defective LEDs 24, and the whole rov ofP( Bs 22
with the defi mt is c L EDs 24 has to be rcp1uccd w it h a ncw onc.
As a result, mony non-dcfbctis c LEDs 24 ou the PCBs 22 are
waslcd, thcrcby lov,cong productivity aud uicrcasuig the
pioclilc I c(laos

SUlvlivLARY OF THE lisps ENTION

Accordingly, the present invention is directed to a back-
light assembly and an I,('D module using the backlight
assembly that substantially obviate one or more of the prob-
lems due to limitations and disadvantages of the related art.

An object of the present invention is to provide a backlight
assembly and an LCD module using tlm backlight assembly.
iu which LEDs arearrongml in each LED unit so that LEDs
are selectively repaired and replaced

Another object of the present imention is to provide a
backlight assembly and an LCD module usin the backlight
assembly v, ith improved productivity and reduced produc-
ticln costs.

Additional features and advants es ofthe invention will be
set forth in the description which follolvs, and in part will be
apparent from the description, or moy be learned by practice
of the invention. The objectives and other advantages of the
invention will be rcaltztxl and auaincd by thc structure par-
ticularly pointed out in thc wnttml descnption and clmms
hereof's well as thc appended drawings.

To acluel e these and other advantages and in accordance
v ith the purpose of the present invention, as embodied and
broadly dcscnbcd, thc backlight assmnbly including a plural-
ily of light cmi tung diode umts. each of the plurality of light
enutting diode umm including at least onc hght enuttulg
diode and a printed circuit board mounting the at least one
light emitting diode, a reflective sheet on the punted circuit
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board. thc relicctive shint havui ai least onc hole corrc-
sponding to the at least one light emitting diode, and a bottoni
frame arran ed under the printed circuit Ixiard, wherein the at
least one light emitting diode is exposed thniugh the lxile,
wherein the plurality of light emitting diode units are spaced
apart and are electrically connected to each other via at least
one linc extending from thc pnntcd circuit board, Ihe at least
one lute is beni tow urd Ihc bottom fnme.

In another aspect, the liquid crystal display module
includes a backlight assenibly including a plurality of hght
emitting diode units, each of the plumslity of light enutting
diode units including at least one li ht emitting diode and a
printed circuit board mounting the at least one li ht emitting
diode, and a rcflcctivc shcci on the printed circuit board. thc
rcflcciivc sheet having at )cast onc hole corresponding thc at
least one light emitting diode, wherein the at least one lmht
emitting diode is exposed through the hole. wherein the plu-
rality of light eniitting diode units are spaced apart and are
electrically connected to each other using at least one line
extending from the pnnted circuit board. a bottom fmrne
under Ihc baci light assembly, a hquid crystal panel disposed
os cr thc bacl light assembly, a mrna I'rame surrounding the
liquid crystal panel and the backlight assembly. and a top
franie surroundmg a front edge of the liquid crystal panel,
wherein the at least one lme is bent toward the bottom frame.

It is to be understood that both the foregoiitg general
description and the following detailed description are exem-
plary and explanatory and are intended io provide further
cxplaildtiou OI tile ulvclltlon ils CldllllCd.

BRIEF DESCRIPTION OF THE DRA)VIN(IS

llic accompanying drawuigs. wluch arc included Io pro-
1 tdc 0 fllithCI undCISL'Illdlllg OI Ihc'. hlvClltliul slid IIIC IIICOI-

punted in and constitute a part of this specification, illustrate
embodiments of the invention and together with the descrip-
tion serve to explain the prmciples of the invention. In the
diuw111gS:

FIG. 1 is a schematic cxplodcd perspective view ofan LCD
Ilxxluic dccordlllg to tile Iclalcx! Srl:

FIG. 2 is a schematic cxplodcd perspective view ofan LCD
nioduieaccordingtoanexempLsryembodimentofthepresent
11'IVCiltlou:

FIG, 3 is a schematic cross-sectional view illustrating a
connection structure of an LED unit according to an exem-
plary embodiment of the present invention:

FIGS. 4A and 4B arc schematic views showing a cotuim-
uon structure of LED units according to im exemplary
embodiment of the present invention, in which III(i 4A is an
exploded perspective view and I'l(i 4)3 is a cross-sectional
view;

FIG. 5A is a schematic cross-sectional view slmwing a
bottom frame bavin a hole according to an exemplary
cmbodimcnt oi'he prcscnt invention, imd

l1(i 5)3 is a schematic cross-sectional view slxiwing a
bottom frame bavin an embossed pattern according to an
exempLary embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Reference will now be made in detail to the preferred
enibodiments of the present invention, examples ofwhich are
illustrated in the accompanyin drawings.

FIG. 2 is a schematic cxplodcd perspective view ofan LCD
nioduie IUU according to an exemplary einbodiment of the
present invention As shown in I'I(i 2, the I CD module 100
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includes a LCD panel 110 thai includes two substratcs fitot
shown) mid a liquid crystal layer fnot shown) interposed
between the tivo substrates. a backbght assenibly 120. a main
frame 140 surroundin edges of the I.('D panel 110 and the
backlight assembly 120. a bottom frame 150 covermg a back-
side of the backiight assembly 120 and combined with the
minn friune 140, imd a top friunc 160 surrounding thc LCD
panel 110 and combuuxi with thc mrna frame 140. In flus
exemplary einbodinient, the main frame 14U and the top
frame 160 have square shapes, respectively

A gate PCI I 118 and a source PGI3 116 are disposed at the
edges ofthe LCD panel 110, respectively. Here. the gate PGB
118 and the source PCB 116 are connected to the LC:D panel
110 tluough a flcxible circuit board (not shown). Moreover.
thc gate PCB 118 and thc source PCB 116 arc folded toward
a side or a backside of the bottom frame 150 during a modu-
lation process of the I ('I ) module 100 to thereby be close to
the [.('D panel 110. Although not shown, the gate P( l3 118
scans and applies ON/OFF signals of a thin film tmsnsistor to
the plurality of gate lines. whereas the source PCB 116
dppllcs illlilgc slgllills ni Illc pluI'IIIII)'f dan'I ines.

Thc backlight assembly 120 is disposed under thc LCD
panel 110 as a light source. A plumshty of P( l3s 122 are
disposed in a matrix on an inner surtace of the bottom frmne
150 On each P('l3 122. a plurality of I Ill)s 124 emitting, a
predetermined color are mounted In this exemplary embodi-
ment, the LEDs 124 are arranged in a pattern and emit light
toward the LCD panel 110. As shown In FIG. 2 for example.
onc PCB 122 and some LEDs 124 on thc PCB 122 are delinod
as one

I,ill )

unit 136. Moreover. if one I.I i)) 124 is able to emit
the predetermined color. the I

Ill )

unit 136 niay include only
one I El) 124.

The backiight assembly 120 also includes a reflective sheet
126 disposed on the LED units 136 The reflective sheet 126
is Ibrmed with 0 plurality of holes 128 corresponding to Ihe
respcctivc LEDs 124. EaCh LED 124 passes through Ihe
corresponding hole 128. thereby bmng exposed from Ihe
reflective sheet 126 As an example, the reflective sheet 126
may be selected fmm a white colored sheet or a silver colored
sheet. Moreover, a transparent wmdow 130 is disposed on the
reflective sheet 126, a diffusion plate 132 is disposed on the
transparmit w indow 130 Io realize uniform bn ghi ness, and an
optical sheet group 134 is disposed on the ih ffu sion plate 132.
Although not shown. the optical sheet group 134 may include
at least a reflective t)pe polarizing sheet, a light concentmsting,
sheet and a diffusion sheet

As described above, the LED unit 136 includes at least one
LED 124 emitting a predetemiined color and the PCB 122 on
which thc at least onc LED 124 is mounted For cxamplc, Ihe
ai least one LED 124 may emit wlutc light as thc prcdcier-
nuncd color by uniformly mixing oi'hc emitted hghn Spe-
cifically, the I,ill) 124 may emit light using I.lil) chips
Accordingly, the plurality of I.III) units 136 aie divided into
individual LED units 136, each of ivhich may be driven as an
independent unit. Therefore. ivhen some LEDs 124 are found
dcfcctivc on one LED unit 136, only tlm LED unit 136 havuig
thc dcfcctivc LEDs 124 is selectively repaired or changed by
repairing thc defccin c LED umt 136 or replacing thc defec-
tive I,l I I ) unit 136 with a new I. I ID unit, thereby reducing ti inc

and costs of repairing and exchanging the defective I.E))s
For example. one LED 124 may include any one o fred, green
and blue LED ciups. and is disposed usin a cluster arrange-
ment instead of onc LED 124 incluihng rcd, green and blue
LED chips. Altcmatii ely. thc LED 124 may Include onc LED
ciup enuuing a white color. or may Include a plurality ofLED
clups emitting red, green, blue and white colors. respectively
1'he I,EI) unit 136 may have the plurality of I,IIDs 124
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i

arranged ul a single row or ul pluml rows on die PCB 122.
Accordingly. light front the I.I ID unit 136 is einitted directly
or by the refiective sheet 126 'I'hen it is modified into a
uniform plan light by passing through the tmnsparent windov
130. the diffusion plate 132, and the optical sheet group 134.
Thus, an image having a desired brightness can be displayed
in the LCD panel 110.

As cxplmncd above, the LED urut 136 may bc operatcxl by
the backlight driving circuit, which may be disposed at a
backside of the bottom frame 150. thereby minimizing the Ia

size of the backlight driving circuit. Accordingly, the 1.11D

units 136 are connected to the backlight driviilg circuit v.ith
an interconnected state For this exemplary stnicture. St least
onc I ule (not shown 1 is I'onncd from thc PC B 122 with respect
Io one LED unit 136. Thc at least one lute of thc PCB 122 is
connected to a thin film line (not shown) for electrically
connecting the at least one line and the plurality of [,I il )s 124
by soldering for example I'he connection structure of the
LED unit is explained below using several exemplary
embodiments. lo

FIG. 3 is a sclmmatic cross-sectional viev, illuslrating a
conncxtion structure ol'n LED uiut 236 according to an
exemplary enllxidinlent of the present invention. As shov n in
11 ICi. 3, the l,l:I) unit 236 includes a P('I 3 222 and a plurality
of

1.ill )s

224 mounted on the P('13 222 in a roiv 'I he I,I:D unit
236 is spaced apart from an adjacent LED unit 236 on the
bottonl frame 250.

In Ilus exemplary mnbodimcnt, a tlun lilm lute 242 is
formtxl on Ihc PCB 222 of Ihc LED umt 236 mill serves as
electric interconnection means for the I

Ill )s

224 A line 238 lo

maybe connected to an end portion ofthe thin film line 242 by
soldering for example 1 he adjacent I.J'.D units 236 are inter-
connected by the line 238. Here, since the line 238 is con-
nected to the thin film line 242 by soldering at the top surface
ol'Ihc PCB 222. the linc 238 m beni toward a reflixtivc sheet ls
226. Accordulgly, a portion of Ihc relhxuvc sheet 226 corrc-
spondulg to a space betw eml the adjacent LED umts 236 has
a concave portion 244 to prevent the reflective sheet 226 front
contacting the line 238 That is. the reflective sheet 226
includestheconcaveportion244 sothataprojectedportionof so
the line 238 is not pressed by the reflective sheet 226.

FIGS. 4A and 4B arc schematic views showing a cotutm-
uon structure ol'ED units according to another exemplary
muboilimcnt of the prescnt invention. FIG. 4A is an exploded
perspective view, whereas liKi 413 is a cross-sectional view.
As shown in Ill(JS 4A and 413, a thin film line 342 is formed
on the PCB 322 of the LED unit 336 and applies an electric
signal to the LED units tllut are mmlnged in n row. Further. a
linc 338 is connected Io thc thin 1ilm hne 342 at im cnrl portion
ol'he tlun Iilm lute 342 by soldenng method lbr cxiunple. o

Morcoi cr, the LED units 336 are inierconncxted by Ihc line
338

In this exemplary embodinient, the line 338 connecting the
LED units 336 is bent toward the bottom Jbame 350. In other
ivords, with respect to the bottom frame 350. the line 338 is s.
prolcctcd toward thc bouom dirccuon. Further, the thin lilm
lute 342 is bent toward Ihe bouom direction along a stile o f thc
PCB 322 from an edge of thc PCB 322. Duc to the structural
modification of the thin filni line 342, the line 338 is disposed
at a bottom position of the PG13 322 and is bent toward the ro
bottom frame 350. Here, the bottom I'rame 350 has a concave
portion 344 tov, ard the projected portion of the line 338 to
prevent the linc 338 from bculg prcssix! agmnst the bolloul
Iraluc 350.

FIG. 5A is a schematic cross-scciional view showulg a ss
bottom frame 450 havmg a hole according to an exmnplary
embodiment of the present invention. FJ(i. 513 is a schenlatic

cross-sectional view showing a bottom frame 550 having an
embossed pattenl accordion to another exenlplary embodi-
ment of the present invention As shown in lii(i 5A the
bottom frame 450 may include a hole 452 corresponding to
the projected portion of the line 338 (of FICiS. 4A and 4BJ.
The Jmle 452 may be formed. for example. by punclung in the
bottom friuue 450 as shown in FIG. 5A Altcmauvcly, as
shown ul FIG. 5B, the bottom frame 550 may include an
embossed pattern 552 correspondin to the pmlected portion
of the hne 338 (of liICiS. 4A and 4133 In other words, the
bottom frmne 550 has a convex portion toward the backside
thereof. such as the embossed pattern 552

Accordingly, the plurality of LED units 336 may be dis-
posed on Ihc bottom frame 350, 450 or 550 and bc ultcrcon-
nixted by Ihc linc 338. Thc rcflectivc sheet 326 is disposed on
the P('ll 322 and the bottom frame 350. 450 or 550 and

exposes the plurality o f I I I I )s 324 using the plurality of holes
in the reflective sheet 326 I'or exanlple, the P( 13 322 inay
include a metal core PCB so that resistant heat is dissipated
quickly v:hen the LEDs 324 are activated.

As cxplaulcd above, accoriling to thc present invention,
addilional modiiication process for thc rcflcctivc shcct is
unnecessary, thereby improving, brmhtness. color uniformity
and preventing color spots. Moreover. because the backlight
assembly of the present invention includes a plurahty of

i,Ill )

units that are individual LED units. only damaged individual
LED unit may be repaired or changed without replacing the
mltirety of the LED units. Thcrelbre, productivity can bc
improved and producuon costs can bc reduced. Furlher, thc
line between the I,EI) units adjacent to each other is bent
toward the bottom fmlnle and is projected away from the
reflective sheet, thereby removiim the additional modification
process of the reflective sheet. Consequently. bri/Itness and
color uniformity can be improved and color spots can be
plcvclltcil.

II will bc apparent Io those skilled in the art tllat various
modilications and variauons can be nuidc in a backlight
assembly and a liquid crystal display nlodule ususo the smne
of the present imention ivithout departing front the spirit or
scope of the invention. Tints, it is intended that the present
invention cover the modifications and variations of this inven-
tion provided they come within the scope of thc appended
ClailuS iillil IhCll CqilivalCllm.

Wlrat is clallucil ls.
I A backlight assembly, comprising
a plurality of light emitting diode units.
each of the plurality of light emitting diode umts including,

at least one light enlitting diode, and a printed circuit
hoard on which the at least one light emittuig diode is
mounted;

a reflective shcct on Ihc punted circuit board, Ihc rcflcclivc
sheet including at least one hole corresponding to the at
least one light emitting diode, such that the at least one
light emitting diode is exposed through the at least one
hole: and

a bottom frame ammgcd under thc punted circuit board,
wherein the plurality of light emitting diode units are

spaced apart and are electrically connected to each other
via at least one line extendin fmm the printed circuit
board, the at Icosi onc linc bculg bent toward thc bottom
fl"aluC, allil

wherein the bottom franle has a concave portion accom-
modating a bent portion of the at least one line.

2 Thc assembly according Io clsun 1, wherein thc concave
portiml includes a depth that is less than a thickness of the
bottom frame
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3. lite assembly uccording to clmm 1. whcrem the concave
portion includes an opening corresponding to the bent portion
of the at least one hne

4. The assembly according to claim 1. wherein the concave
portion uicludcs mi embossed pattern corresponduig to a

slmpc of the bent line
5. The assembly according to claim 1, further comprising a

tramparent iiindov includmg at least one diverter corre-
sponding to the at least one light emitting diode. the transpar-
mii w uidow being disposed on thc rellectivc sheet.

6 'I'he assembly according to claim 5. further comprising
an optical sheet gmup armn ed on the transparent window.

7. The assembly ac cord uig to claim 1, fur(lier compri suig a
backlight driving circuit contmlhng an operation of the plu-
rality of the light eniitting diode units

8. The assembly according to claim 1, further comprising a
tlun Iilm linc arranged on the prus(cd circuit board, the tlun
lilm lute connixuug tlm at least onc hght emitung diode and
(lie at lutist olli: litle.

9. The assembly according to claim 8, wherein the thin film
line is bent toward the bottom frame.

1(l. 'I'he assembly ac cord ui8 to claim 8, wherein the at least
one line is connected to an end portion of the thin film line by
solderinv

11. The assembly according to claim 8, wherein the at least
one light emitting diode receives a signal tin ough the thin film
line.

12. The assembly according to claim 1, wherein the ut least
one light emitting diode emits a white light.

13. I'he assembly according to claim 12, v herein the at
least one light emittin diode includes at least one red. at least

ouc greco and at least onc blue light cmiuing diode chips (Itat
emit the white light by mixing colors

14 'I'he assembly according to claint 13, wherein the at
least one red, at least one green and at least one blue light
emittin diode chips are disposed in a pattern on the printed
circuit board.

15. A liquul crystal display module, compnsuig
a backlight assembly, thc backhght assembly includui .

a plurality of light emitting diode units, each of the plural-
ity of light eniittin diode units includmg at least one
light emitting diode ands printed circuit board on which
the at least one light emitting diode is mounted; and

a reflective sheet on the printed circuit board, the reflective
shcct including at least one hole corresponding to thc at
least onc light cmitung iiiode, such that thc at least onc
light emitting diode is exposed through the at least one
hole,

wherein the plurality of light entitting diode units are
spaced apart and are electrically connected to each other

io using at least online extendin from the prmted circuit
board;

a bottom Ibmnc arranged under the bucklight assembly,
a liquid crystal panel disposed over the backlight assembly;
a niain fraine surrounding the liquid crystal panel and the

backlight assenibly; and
a top frame surrounding the liquid crystal panel,
wherein the at least one line is bent toward the bottom

fl"alllc, allil
whcrcin thc bottom frame lms a concuve portion accom-

nmdating a bent portion ot the at least nile lme
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