REPLACEMENT SH% T TLE OF THE | anme Cont act fa‘ge of
cyl i nder ‘Cover BACKGROUND OF THE [{NUMSSHSETHIAS BEBN i he i nventi on: o PY
The pfesent invention relates to r ecoREPEACER, f aceliof a flame contact
surface portion of a cylinder cover—for use in land and mari ne diesel

engines. Prior art: Hitherto, for repairlng or recoveri ng a crack or cracks
10 taking place on the flanme contact surface of a c |nder cover, it has

been conventional that the crack®e ‘p“'bqu FHE JNVENTE

Recovered Flame Contact surface of Cyllnder Cover

BACKGROUND OF THE INVENTION
Field of the inveniton:

5 - The present invention relates to a recovered surface of
a flame contact surface portion of a cylinder cover for use in
land and marine diesel engines.

Prior art:

Hitherto, for repairing or recovering a crack or cracks

.10 taking place on the flame contact surface of a cylinder cover,

it has been conventional that the cracked portion is cut out by

a grinder, and a cooling hole is repaired by inserting a pipe |

of same external -diameter as diameter of the cooling hole aﬁd

conducting a buildup welding. It has beenalso éonventional that
15 the cracked flame contact surface is repaired just by welding

the cracked éortion only. .

In the bore cooling type cylinder cover in which a large
number of cooling holes are provided radially from the center
of the cylinder cdver, it is certain that such type of cylinder

20 cover has many advantages such as cooling performance, incfeaéed
horse power, etc., but, at the same time, has a serious
disadvantage of difficulty in finding out a crack taking place
due to corrosion of.the cooling hole bottb_m_ portion aftef a J'.ong
time of operation through inspec_tiohs for crack detection from

25 the flame contact surface side (including color check, magnaflux
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a grinder, and a cooling hole is.repaired by inserting a pipe of sane
éxternal diameter as dianeter of the cooling hole and conducting a buil dup
wel ding. It has been al so conventional that 15 the cracked flame contact
surface is repaired just by welding the cracked portion only. In the bore
cooling type cylinder cover in which a | @&ge nunber of cooling holes are
provided radially fromthe center of the cylinder cover, it is certain that
such type of cghecgkier u28rasonie kuckangeteoinmpges st@hoxercoméi rguch a
performance, increased horse power, etc., but, at the sane tine, has a

serious di sadvéisadeantiagsf foruingpecting diarg fudlyawhethar vaknay phexe igue
to corrosion of the cooling hole bottomportion after a l'ong
any crack an the cooling hole, it has been heretofore conducted

that the cylinder cover is subject to annealing (partly for the
5 puri)ose of stress relieving of the cylinder cover), cleaning of
internal part and troublesome manual inspection by means of an
endoscope before the recovery work. However, once corrosion
takes place, a sérious problem exists in that a crack spreads
over to other portions where no crack has been detected and has

10 not recovered yet, which requires a further repairing work,
eventually resulting in increase in repairing frequency, a great
deal of labor and expenses, and economical loss due to shﬁtdown
(engine operatioﬁ stop).

SUMMARY OF THE INVENTION

15 The present invention was made to solve the above-discussed
problems incidental to the prior arts and has an objec'l:t of
providing an economically recovered flame contact surface of a
cylinder cover capable .of overcoming the disadvantage of th.e
troublesome inspec;l:ion and recovery work.

20 To accomplish the foregoing object, a recovered flame
contact surface "of a cyl-inder cover according to the present
invention is characterized in that a portion damag_éd due to flame
contact is cut out annulérly from a flame contact surface side
along the circumference of the flame contact surface which is

25- seen circular from the flame contact surface side to the extent



time of operation through inspections for crack detection from25 the

fl ame” contact surface side (including color check, magnafl ux 2 check,

ul trasonic crack detection). To overcone such a di sadvant age, for

i nspecting carefully whether or not there is any crack Qn the cooling hol e,
It has been heretofore conducted that thezcylinder cover is subject to
anneal i ng (partlxefor the 5 purpose of stress relieving of the cylinder

cover), cleaniHighayingidethdckpgss rarhing sl @RHNGRREG, 27 FeEBFYRHNT

means of an _ .
flame contact surface of the cylinder cover is formed by
conducting a buildup welding of a corrosion resistant and heat
resistant metai on the cutout portion and providing again
5 cooling holes.

In the recovered flame contact surface of above
construction, the entire portion which is most easy to be cracked
on the flame contact surface is recovered, resulting in
prolonging a of life of the cylinder cover.

10 In the cylinder cover provided with a large number of
cooling holes, the recovered flame contact surface accérding to
the invention exhibits-advantages such that inspection for flaw
detectionrequiringa1ongtimeandmuchlabarisnombreﬁedessary,
and that the cylinder cover of the recovered flame contact surface

16 may be completely free from recurrence of cracks, eventually
resulting in sighificant economical advantage.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a sectional view with a partially enlarged
sectional view both showiﬁg a structure of the recovered flame

20 contact surface of a cylinder cover;

Fig. 2 is a bottom view seen from the recovered flame
contact surface of a cylinder cover;

Fig. 3 is a partially sectional enlarged view of the
recovered flame contact surface;

25 Fig. 4 is a partially sectional enlarged view showing a
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"Elowey@xr'—sABr&EéNc rrosion takes place, a
serious problemexists in that a ITaC p@ﬁ_@m over jlto other portions where
no crack has been detected and h €d yet, which requires a
further repairing work, eventually resulting in increase in repairing
frequency, a great deaI of Iabor and expéhses, and econonical |oss due to
shut down (engi ne ope n sg SUWARY OF THE | NVENTI ON 15 }g '
present i nvenf9he g/a afrmg@r%“ g tIF?é’%\?Q of sEANBRThI EREEAGR ¥t al
to the prior grts and has an o rqvidj ng an_econonically recovered
flame contact 10§PFAEBIOR B"E?I%‘kc}é’re grllBﬂpéBf‘é; n<favercom ng the

di sadvant age of theF‘ ig. 5 is a a partially sectional enlarged view showing

endoscope before the recovery Wor

a manner of f£illing the entire circular section of the cooling
5 hole with the recovered flame contact surface.
DESCRIPTION OF THE PREFERRED EMBODIMENT
Referring now to Figs. 1 to 3, the flame contact surface
2 of the cylinder cover 1 is subject to buildup weldin§ employing
a corrosionresistant and heat resistant metal to forma recovered
10 flame contact portion having a thickness reaching the cooling
hole 3 annularly from the flame contact surface side (i.e., from
underside in Fig. 1) along the cicumference of the flame contact
surface A formed into a certain width of circlar part when seen -
from the flame contact surface side of the cylinder cover. It
16 is preferable that alloy of nickel chromium steel or chromium
molubdenum steel is employed as the corrosion resistant and heat
resistant metal.
Then, a process for forming the recovering flame contact
surface 2 of the cylinder cover is hereinafterdescribed. First,
20 the oylinder cover 1 of which flame contact surface is damaged
is subject to ennealing in a annealing furnace. Then, being
placed on a cutting machine direoting the flame contact surface
side to a cutter eide ’ the.damaged surface portionof the cylinder
cover 1 is cut out annularly from the flame contact surface side

256 along the circumference of the flame contact side to form an
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troublesone i nspection and recovery work. 20 fo acconplish the

for egoi ng obj ect, a recovered flar E‘?% BEtT sfgee® §f a cylinder cover
accor'ding to the present invention it %gu zed n that a portion

damaged due to flame contact is ¢ nm- atyp=FFom a fl ane cont act
surface side along the circunference of &he fIarre cont act . surface which is
25 seen circular fromthe flane contact surface side to the extent 3 of

havi ng a t hi cxarekar pacti af cextmin nhinknessarrprehing sherfegling hole 3,
whereby the flame contact surface welding hole 4 is formed. In
" this fegard, the cutting to form an annular part reaching the
cooling hole includes a cutting to a depth of semicircular portion
5 (up to 1/2 of the diameter of thé hole) of a circular section .
of the cooling hole 3 and a cutting to a depth of permitting a
full circular section of the cooling hole 3 to be cut out.

After cutting annularly fromthe flame contact surface side
to the semicircular portion of a circular section of the cooling

10 hole 3 along the circumference thereby forming the the flame
cbntact surface welding hole 4, a pipe 5 of the same diameter
as the cooling hole is inserted in the cooling hole 3 (see Fig.
4), and the entire circumference of the mentioned cutout portion
is subject to buildup welding manually or by automatic welding

15 machine from above, whereby the annular recovering flame contact
surface 2 of corrosion resistant and heat resistant metal having
a thickness reaching a cooling hole 3 is formed, and thereafter
new cooling holes 3 are provided again by drilling, thus
completing the recovered flame contacf._ surface according to the

20 inv,ention.._

In one aspect of the invention, after cutting annularly
from the flame contact surface side to a depth of the semicircular
porfion of a circular section of the cooling hole 3 along the
circumference of the flame contact surface thereby forming the

25 the flame contact surface welding hole 4, the remaining 1/2 of

This Sheet Has Been Replaced




flame contact surface of the cylinger—cover—is—fters
bui | dup wel di ng of a corrosion reslistiqiBtSHERT HIERBEENS

cutout portion and providi ng agai n{|5 cooRépgACEDes. Ilfp the recovered flane
contact surface of above construct i on which i s nost

easy to be cracked on the flane contact 6urface is recovered, resulting in
prolonging a of life of the cylinder cover. 10 I'n the cylinder cover
provi ded wi t h the ZepdcizepdaropossdPindert] 80t & Qaktoid e’é{hlffl%é%féht%lct
surface according to the invention exhibits advantages such that inspection

for flaw det eQIERsioguresRtant and heake resdskank nelisdr by mapnajpwelding,
necessary,

by conducting a
stant netal on the

then the entire circumference of the mentioned cutout portion

is subject to buildup welding by automatic welding machine,

5. whereby the annular recovering flame contact | surface 2 of
corrosion resistant and heat resistant metal having a thickness
reaching the cooling hole 3 is formed, and thereafter new cooling

holes 3 are provided again by drilling.

In another aspect of the invention, as shown in Fig. 5,

10 after cutting annularly from the flame contact surface side to
a depth of permitting a full circular section of the cooling hole

3 to be cut out, along the circumference of the flame contact
surface, thereby forming the the flame contact surface welding
hole 4, the entire circumference of the mentioned cutout portion
15 is subject to builddp welding by automatic welding machine,.
whereby the annular recovering flame contact surface 2 of
corrosion resistant and heat resistant metal having a thickness
reaching the cooling hole 3 is formed, and thereafter new coolihg

holes 3 are provided again by drilling.

20
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and t hat the cylinder cover of the recovered flanme contact—surface 15 may
be corrpl etely free fromrecurrence of cracks, eventually re
signi ficant econom cal advantage. BRI EF DESCRI PTI ON OF THE Mmmmﬂm
is a sectional vieww th a partially enlarged sectional vi
structure of the recovered flame 20 conyact surface of a cyllnder cover;
Fig. 2 is a bottomview seen fromthe recovered flane contact surface of a
cylinder covewhaki fjs Glatmed piaysti al | y secti onal enl arged view of the
recovered flanme contact surface; 25 Fig. 4 is a partially sectional
enl arged vi ew showi kg & recovered flame contact surface of a cylinder cover,
characterized in that a surface portion damaged due to flame
contact in the cylinder cover is cut out to the extent of having
5 a thickness reachinga semicircular portionof a circular section
of acoolinghole 3 thereby forming a flame contact surface welding
hole 4, an annular recovering flame contact surface 2 of corrosion
resistant and heat resistant metal having a thickness reaching
the cooling hole 3 is formed by buildup welding in the formed
10 welding hole 4, said annular recovering flame contact surface
2 being formed annularly from a flame contact surfaceA side along
the circumference of the flame contact surface A of a cylinder
cover 1, and cooling holes 3 are provided again.
2. A recovered flame contact surface of a chinder cover,
156 characterized in that a surface portion damaged due to flame
contact in the cylinder cover is cut out to the extent of having
a thickness permitting a full circular section of a cooling hole
3 to be cut out thereby forming a flame contact surface welding
hole 4 , an annular recovering flame contact surface 2. of corrosion
- 20 resistant and heat resistant metal having a thickness reaching'
the semicircular portion of the circular section of the cooling
hole 3 is formed by buildup welding in the formed welding hole
4, said annular recovering flame contact surface 2 being formed

annularly from a flame contact surface A side along the

25 circumference of the flame contact surface A of a cylinder cover



REPLACEMENT SHEET 4 manner of form ng the recovered flanerdanLact surface
by inserting a pipe in the cooling hole; and Fig. 5is a artlally

sectional enlarged view showng a nmanner of filling the ent"ﬂﬂ"ﬂ"ﬂ
section 5 of the cooling hole with the recovered flane co ' ay,”""
DESCRI PTI ON OF THE PREFERRED EMBODI MENT 8

1, and cooling holes 3  are provided again.

10
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20

25



Ref erring nowto Figs. 1 to 3, thfFFome—eentact surface 2 of the cylinder
cover 1 is subject to buildup 10 WW&%*EEEW@M_:W ' a corrosion

resi st'ant and. heat resistant netjal__t o AERLACED ecovered fl ame cont act
portion having a thickness reaching the --"—'--c—--e-—:_i annul arly fromthe
flame contact surface side (i.e., fromumdderside in Fig. 1) along the
circunference of the flame contact 15 surface A formed into a certain

wi dth of circRECOVERED WNANESCONTACPSUREACEGE €enNiRbERSEOVERE Side of the
cylinder cover. It is preferable that alloy of nickel chrom umsteel or

chrom um nol ybdenum steel is gqulioved 35 R HP5EO5s0HE Fesi stant and heat

resi stant netal .

A cylinder cover provided with a large number of cooling
holes which is free from troublesome work of crack detection as
well as from recuurence of crack. A damaged surface portion of

5 a cylinder cover is cut out to a depth of having a thickness
reaching either a semicircular portion or a full circular portion
of a circular section of a cooling hole 3 thereby forming a flame
contact surface welding hole 4, then an annular recovering. flame
contact surface 2 of corrosion resistant and heat resistant metal

10 having a thickness reaching the semici.rcular pc'artion or full
circular portion is formed by buildup welding in the formed
welding hole 4 annularly from a flame contact surface A side along
jthe circumference of the flame contact surface A of a cylinder
éover 1, and cooling holes 3 are provided agaiﬂ.

15

FIGURE 1
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20 Then, a process for formng the recovering flame contact surface 2
of the cyllnder cover is hereinafter described. First, the cylinder cover 1
of whi‘’ch flane contact surface is danaged i s subject to annealing in a
anneal i ng furnace. Then, being placed on a cutting 25 machine directing
the flame contact surface sirde to a cutter side, the damaged surface
portion of the cylinder cover 1 is cut ?g annularly fromthe flanme contact
surface side along the circunference of the flane contact side to forman
annul ar part of certain thickness
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REPLACEMENT SHEET 5 reaching the cooling hole 3, whereby the flane contact
surface welding hole 4 is forned. In this regard, the cutting to forman
annul ar part reaching the cooling hole includes a cutting to a depth of
semcircular portion (up 5 to 1/2 of the dianeter of the hole) of a
circular section of the cooling hole 3 and a cutting to a depth of
permtting a full circular section of tlkgscooling hole 3 to be cut out.
After cutting annularly fromthe flame contact

FIG.2
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10 surface side to the semcircular portion of a circular section of the
.cooling'hole 3 along the circunference thereby formng the flanme contact
surface welding hole 4, a pipe 5 of the sanme dianmeter as the cooling hole
is inserted in the cooling hole 3 (see Fig. 4), and the 15 entire
circunference of the nmentioned cutout portion is subject to buil dup wel ding
manual |y or by automatic wel ding machi from above, whereby the
annul ar recovering flame contact surfac of corrosion resistant and heat
resi st-ant nmetal having a thickness reaching a 20 cooling hole 3 is forned,
and thereaftepimev cooling holes 3 are provided again by drilling, thus
conpl eti ng :
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the recovered flane contact surface according to the invention. In one
aspect of the invention, after cutting 25 annularly fromthe flame contact
surface side to a depth of the semcircular portion of a circular section
of the cooling hole 3 along the circunference of the flame contact surface
thereby formng the flanme contact surface welding hole 4, the remaining 1/2
of the semcircular 6 4/5

FI1G.4

CYLINDER COVER |
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portion left not cut out is filled wiwth a corrosion resistant and heat
resistant metal by manual welding, then the entire circunference of the
menti‘oned cutout portion is subject to buildup welding by automatic 5
wel di ng machi ne, whereby the annul ar recovering flanme contact surface 2 of
corrosion resistant and heat resistant netal having a thickness reaching
the cooling hole 3 is formed, and there8fber new cooling holes 3 are

provi ded again by drilling. 10 I n anot her aspect of the invention, as
shown in Fig. 5 _.after cutting annularly fromthe flame contact surface
side to a deptth%“bernitting a full circular

1 CYLINDER COVER

-3
COOLING HOLE

FLAME CONTACT SURFACE
2 WELDING HOLE

RECOVERED FLAME
CONTACT SURFACE




section of the cooling hole 3 to be cut out, along the circunference of the
flame, contact surface, thereby 15 formng the flane contaci_surface

wel ding hole 4, the entire circunference of the mentioned| agbPNEERMBNTISHEETS
subj ect to buildup wel ding by automatic wel di ng nmachi ne, Wﬁ b Et Ee

er eby
annul ar recovering flame contact surface;2 of corrosion rieg étamlzmqwt
resi stant netal having a 20 thickness reaching the cooli gi-_gle S5

fornmed, and thereafter new cool i rarhel 68 Bl AwENGtoftied again by drilling.
Recovered Flame Contact Surface of Cylinder Cover
_ BACKGROUND OF THE INVENTION
Field of the invention:

5 The present invention relates to a recovered surface of
a flame contact surface portion of a cylinder cover for use in
land and marine diesel engines.

Prior art:
Hitherto, for repairing or recovering a crack or cracks
10 taking place on th_e flame contact surface of a cylinder cover,
it has been conventional that the cracked portion is cut out by
a grinder, and a cooling hole is repaired by inserting a pipe
of same external diameter as diameter of the cooling hole and

conducting abuildup welding. It has beenalso conventional that

15 the cracked flame contact surface is repaired just by welding
the cracked portion only. |
In the f:ore cooling type cylinder cover in which a 1a£ge'
number of cooling holes are provided radially from the center
of the cylinder cover, it is certain that such type of cflinder
20

cover has many advantages such as _cooling performance, increased
horse power, etc., but, at the' same time, has a serious
disadvantage of difficuity in f_inding out a crack taking place
due to corrosion of.the cooling hole bottom portion after a long
time of operation through inspections for crack detection from

256 the flame contact surface side (including color check, magnaflux



7 What is clainmed is: 1. A recovered flane contact surface of a cylinder

cover, characterized in that a surface portion danaged |gUue att
REpLEORUENY SHEET
2 co@ TnNOVd886 3

in the cylinder cover is cut out to the extent of havirp
reaching a semcircular portion of a circular section gf

a}? a'n‘nu-l a.r .............

thereby formng a flanme contact surf ace_, wel ding hole 4

recovering flame contact surface 2 of coftrosi on resistant and heat
resi stant netal havin

bui | dup wel di nﬂapﬂe{fhgff StP%giﬁ%g%?‘ﬁeF%gg’j"g%o?ih%%gﬂ‘gl g&%%llﬁfgﬁfrf%é’f&?e?d >

flame contact §{gE3¢§ng a pipe in the cooling hole; and

10

15

20

25

Fig. 5 is a partially sectional enlarged view
showing a manner of filling the entire circular section
of the cooling hole with the recovered flame contact
surface.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now to Figs. 1 to 3, the flame contact
surface 2 of the cylinder cover 1 is subject to buildup
welding employing a cérrosion resistant and heat
fesistant metal to form a recovered flame contact portion
having a thickness reaching the cooling hole 3 annularly
from the flame contact surface side (i.e., from underside
in Fig. 1) along the circumference of the flame contact
surface A formed into a certain width of circular part
when seen from the flame contact surface side of the
cylinder cover. It is preferable that alloy of nickel
chromium steel or chromium molybdenum steel is employed
as the corrosion resistant and heat resistant metal.

Then, a process for forming the recovering flame

contact surface 2 of the cylinder cover is hereinafter

" described. First, the cylinder cover 1 of which flame

contact surface is damaged is subject to annealing in a.
annealing furnace. Then, being placed on a cutting
machine directing the flame contact surfaée gide to a
cutter side, the damaged surface portion of the cylinder
cover 1 is cut out annularly from the flame contact
surface side along the circumference of the flame contact

gside to form an annular part of certain thickness



2 being forned

annularly froma flame contact surfaceA side _along the

circunference of the flame contact surface A of a cyli ﬁ%ﬂ#ﬁb E§7:£E$*
cooling.holes 3 are provided again. 2. A recovered fl alfe %?4 surface pf
a cylinder cover, 15 characterized in that a surface q6tidh dﬂﬂﬂg_ due
to flame contact in the cylinder cover is cut out to tHe EXteni "GF A3y 1 a

t hi ckness permtting a full circular sectiog of a cooling hole 3 to be cut
out thereby formng a flane contact surface wel ding hole 4, an annul ar
recovering flane cophRclg stid a66oRig BOLE 05| ORhdPebyethst Elamendditalct
having a thickness reaching the semcircular portion of the
circul ar secti omurffdde webdimg hole 2 iis ffonmedl.by Bui tHip wegairdg itdet he

resi stant netal

formed wel di ng

10

15

20

25

hol e
cutting to form an annular part reaching the cooling hole

includes a cutting to a depth of semicircular portion (up
to 1/2 6f the diameter of the hole) of a circular section
of the cooling hole 3 and a cutting to a. depth of
permitting a full circular section of the cooling hole 3
to be cut out.

After cutting annularly from the flame contact
surface side to the semicircular portion of a circular
section of the cooling hole 3 along the circumference
thereby forming the flame contact surface-weldiné hole 4,
a pipe 5 of the same diameter as the cooling hole is
inserted in the cooling hole 3 (see Fig. 4), and the
entire circumference of the mentioned éutout portion is
subject to buildup welding manually or by automatic
welding machine from above, whereby the annular
recovering flame contact surface 2 of corrosion résistant
and heat resistant metal having a thickness reaching a
cooling hole 3. is formed, and thereafter new cooling
holes 3 are provided again by drilling, thus completing
the recovered flame contact surface according to the

invention.

In one aspect of the invention, after cutting.

annularly from the flame contact surface side to a depth
éf the semicircular portion of a circular section of the
cooling hole 3 along the circumference of the flame
contact surface thereby forming the flame contact surface

welding hole 4, the remaining 1/2 of the semicircular



4, said annul ar recovering flane contact surface 2 bein

flame comtact surface A of a cylinder cover 1, and cf

0_faornmed annul arly

froma. flanme contact surface A side along the 25 circujfggs w&Nf EET
Ollngﬂﬁ%'ﬁﬁv e

provi ded again. 5 10 15 20 25
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portion left not cut out is filled with a corrosion
resistant and heat resistant metal by manual welding,

then the entire circumference of the mentioned cutout

portion is subject to buildup welding by automatic

welding machine, whereby the annular recovering flame
contact surface 2 of corrosion resistant and heat

resistant metal having a thic'knes.s reé.ching the cooling
hole 3 is formed, and thereafter new cooling holes 3 are

provided again by drilling.

' In another aspect of the invention, as shown in
Fig. 5, after cutting annularly from the flame contact
surface side to a depth of permitting a full circular
gection of the cooling hole 3 to be cut out, along the
circumference of the flame contact surface,. thereby
forming the flame contact surface welding hole 4,_the
entire circu'mference of the mentioned cutout portion is
subject to bui_ldup- welding by automatic welding machine,
whereby the annular recovering f£lame contact surface 2 of
corrosion resistant and heat resistant metal having a
thickness reaching the cooling hole 3 is formed, and
thereafter new cooling holes 3 are provided again by

drilling.
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RECOVERED FLAME CONTACT SURFACE OF CYLINDER COVER
ABSTRACT OF THE DISCLOSURE

A cylinder cover provided with a large number of
cooling holes which is free from troublesome work of crack
detection as well as from recurrence of crack. A damaged
surface portion of a cylinder cover is cut out to a depth of
having a thickness reaching either a semicircular bortion or
a full circular portion of a circular section of a cooling
hole 3 thereby forming a flame contact surface welding hole
4, then an annular recovering flame contact surface 2 of
corrosion resistant and heat resistant metal having a

thickness reaching the semicircular portion or full circular

portion is formed by buildup welding in the formed welding
hole 4 annularly from a flame contact surface A side along
the circumference of the flame contact surface A of a
cylinder cover 1, and cooling holes 3 are provided again.

Figure 1



