05 10 WELL i ASSEMBLY 15 20 25 2- kn-the drilling of oil and-gas wells w~
it is advantageous to be able to pass large dianeter drill bits and bits
which are slightly oversized through the | anding shoul der bore of a 05
wel | head nmenber. Wil'e it m ght be suggested that boring out the well head
menber to pass such bits would be a solution to this problremit would
reduce the strength of the nenber and its pressure rating. Reduction of
the size of the I|anding shoul der al one would reduce the | oad carrying
capacity of the 10 | andi ng shoul der. One attenpt to increase the through
bore for the passage of large dianeter bits and slightly oversized bits or
vari ougs downhol e pi eces of equipnent is disclosed in U S. Patent No.
3,684,016. Such patent suggests a split support ring that 15 defl ects
radially outward into a 'groove in the well head :
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"hanger. body. However, .such construction, while p055|bly suppl yi ng adequate
suppork has, tendenC|es for the split ring to catch prematurely, or
“allUif the recess s filled with unexpected deposits. 20 Ano
exapple of & string hanging systemis shgwn in U 'S Patent No. 4,29
Such systemincludes a locking ring 60 ich is a split ring spring =
to nove outward and coacts with a shear . pinned | ock posi tioning el ement . 97
which-is a split spring biased inwardly. The_element 97 25 i ncl udes
grooves on its suif g 10 1AL Ifh ey %\éelv%qlsm?.'%t i@f aﬁ%@h@ gbBhLges

against the interior of the casing suspension collar 22 and al so odter
upvar dl y factdighd estite 14d whé€hl @F e r@rdderk QeIIRGE t et 1 twhich
transfer a portion of the weight into the outer.collar 22. Such description
set - fort haren slicthiiat enverssi zied ithredghothe tandiingi shoulyden Wiwe amhe
-portion (grooves on surface 110). is to restrict the devel opnment of radial
forcesdand twellhead memberh 1Wniles itomighisber snadeatedothat boring out
collar 22 Further  upwardly directed teeth 114 will have a nini_num of | oad
bearing capdd?® yWeklRADRIWPeL o mdes AUFNIidS: ¥9uldebr ds§RLF1FPoFPded:
g

this problem it would reduce the strength of the member and

its pressure rating. Reduction of thé size of £he landing '

shoulder alone would reduce the load carrylng capac1ty of the
10 ° landing shoulder.

One attempt to.incréase the through boré for the paésage
of large dlameter bits and slightly oversized bits or various
downhole pieces of equipment is disclosed in U.S. Patent No.
3,684,016. Such patent suggests a slet support ring that

- 15 ,defleéts fadialiy-oﬁtwérd.into a ‘groove in ' the wélihéad
hangér body. However,.such constfuctién,.while possibly
supplying adegquate support has fendenciés fér the split ring.
to catch préméturely, or hot_at all if the recess is filled

" with unexpected deposits.

20 Anohher ehample of a string hanging system islshownfin
U.S. Patent No. 4,295,665. Such system includes a locking
ring 60 which is a split:rihg spring biésed to move 6utward
and coacts with a shear pinned idék positioning élement 97
which is a split spring biased inwardly. The element 97

25 includes grooves on its surface 110 to :estrict the develop-
ment of radial forceé-againsﬁ the interior - of the casing
suspénsion collar 22 and also outer upwardly facing teeth 114
which are recited to engage the casing to transfer a portion

of the weight into the outer collar 22. Such description set



hanger sllps D'fflcultles can develop if the | ocking ring'recess is

bl ocked by deposits or if it 10 can possibly catch on joints or other-
grogvey in the collar. According to the present invention there-is prov;gbd
a W ead assenbly conprising a well head. nenber having a central borew

t hex BQhr ough and an 15 " internal tapered shoulder, a wellhead hanger

W thin the central bore of sai d 'wel | head nenber- and having a downwardly
faci ng external shoul der an energizing ring disposed around said hanger 20
.bel ow sai d shoul der on sai d hanger "and havi ng -an external tapered surface,.

a support ri. :S&P:t S Pale "ﬁeﬁgl%v‘gaftéheg' d6he 8l iéé‘éf%gg an
ext ernal -axi a y extenal ng surrace an an 1 nterna tapere sur ce arranged
'to 25 et M ol BoPei®hnq reeaeeednsgﬁteseeomw fs to> energl zing

ring. the tapered surfaces on said energizing ring and
restrict the development of radial forces and the

'other (teeth 114) 1s to transfer radlal forces to ?

5 collar 22. Further-upwardly dlrected teeth 114 will

€)

have a minimum of load bearing capacity as compared
'to'dowhwardly dfreoted teeth usoallﬁ provided in
hanger slips. Difficulties cen.develop if the
locking ring recess is blocked by deposits or if it-
10 can possibly catch on joints or other_grooves in the
collar- | | ' | ' : - .. '_.._
According to the present inrention there is |
provided a weiihead essembly cohprfsiog a wellhead.
.member havxng a central bore therethrough and an
15 1nterna1 tapered shoulder,
| " a wellhead hanger within the central bore of said
wellhead member and having a downwardly facing
external shoulder
an energizing ring disposed around said hanger
20 - below said_shoulder on said hanger and having an
- external tapered surface, ' _ _ : .
a support ring seated on said wellhead member
shoulder and heving en.external axially extendiqg
surfaoe and an internal tapered surface arranged to

25 mate with said external tapered surface on said



sai'd support. ring* extending an angle substantially 0 | ess than 45 with
respect: to the axis of said bore 5 ' the | ower end of said:
enkrgizi ng ring ext'endi ng bel ow sai d support ring when they are in
suppoyting engagenent between. said hanger and said wellhead nenber, "a
means -on the -l ower exterior surface of said 10 = hanger for engagj
supporting said .rings thereon during running and-pulling of said ha ggf?f;
the tapered surfaces of said rings coagting when supporting said hanger tg

transfer at |least a portion of .the hanger |oad through said axially
extending 15 surface to the. surface of the bore of said well head
menber above its FPREEFHBINEHOMAYer. The invention will be described now by
way of exanple only with particular reference taq the:-acconpanyi.ng -drgw ngs.
I'n’the drawings: 20  the tapersd kurfaqes R, sald. APeTaleiBlar L0Tearer a
wel | head assenbly t L Weld ot ;€ ' ver ¢ thepal view
of the inproved we %%e%gpgéésigr%ﬁ{ﬁ Oef:ﬂ[eﬁtglgxrggSégf},{a@ﬁg%\%%hﬁ%%gﬁﬁié&? 3.is an
elevation view, partly in segfion, R ) _
' - less than 45 with respect to the axis of said bore

5 | " the lower end of said energizing ring extending

oy

) beléw said supbort ring when they are in supporting
engagement betwéen’said hanger and said wellhead
_member, and | . |
means on the lower exterior surface of said
10 °  hanger for engaging and suéporting said rings thereoh
durihg runningpand pulling of said hahger,
the tapered surfaces of éaid rings coac}iﬁg_when
sﬁpporting7said.héhger to ttansfer_at lea;;ia portion
of theghangef.load through Said axialiy extending-
15 . surface to the surface of the bore.oflsaid.wellhead
| membef.above its internal shoulder. )
The invention-will-bé described now by'wéy.of
example only with pafticula: referencé.to the |
_accompanying drawings. In the drawings;
20 Figure 1 is a vertical sectional view of a
wellhead assembly of the prior arﬁ;
Ta _ Figure 2 is a vé?tical:sectidnal view of the
impéoved wellhead assembly of the present inventiqn;

Figure 3 is an elevation view, partly in section,



of: .t he- i.mproved support r|ng of the present i nvention. Wel1head assenbly. 10

- of "t he prior art as shown in Figure 1 includes well head nember 12 having -

boPe\14 t herethrough with | andi ng shoul der 16 facing upwardly 5 @hd\)

orting: relatlonshlp .to hanger 18. Hanger 18 has downwardly facing

nﬁ=1' y and hanger 18 with support ring 20 seated on | andi ng $houl der-\J6 .
" 22 with seal ring:24 p03|t|oned bet ween shoul der 22 and t he' upper

end of support ring 20 Nut 26 is&0 t hreaded onto the | ower exterior.

of hanger 18 Hold down screws 28 thread through well head nenber 12 and

engage With tdye dHuvembRoriddoRu@bodt0R48g38 i BhthpresbRrti orvehtignder 18 to
ensure that hanger 18 remains in |anded position. Seal flange 32 is

suitably 15 Jdlhecd asiskemblypal efidthé pelibheadtnmesbshod? im such
prior -art structure, the dianeter of well head nmenber 12 bel ow | andi ng
shoul der 16 |%L§prn§ell e&mé@dtee weldheadageagerof 2t heVﬁaggbsteslée of drill
bit expected to be used. 20
therethrough with landing shoulder 16 facing upwardly
5 and inwardly: and hanger 18 with support-ring 20 seated. "
| on landing'shoolder 16 in supoorting relationship to |
hanger 18. Hanger 18 has downwardly fac1ng shoulder
22 with seal ring 24 positioned between shoulder 22
and the upper end of support ring 20. Nut 26 is
10 threaded onto the lower exﬁerior of hanger 18;. Hold
down screws 28 rnread throogh wellhead member 12 and
engage'with.the lower portion of groove 30 in the
"egterior of hanger 18 ﬁo ensure that hanger 18 remains
in landed position. Seal flange 32 is suitably
15 .secured to the.upper'end of wellhead member 12.
| In.such orior_art structure, the diameter of
wellhead member 12 below landing shoulder 16 is
.preselected to pernit passage.of the largest size of

drill bit expected to be used.
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16t He pressure rating of wellhead nenber is reduced and if it is enfar/

Fbméver, when a drill bit is slightly oversized, it will rot pass throyghi m
wel | head -menber 12. |f the bore 14 is enl arged above and beLOW/shoque;/,
(Y

-
v
v

on[y“baLOM/EhOUI- 05 der 16, the. loadfcarrying capacity of I|anding\
shoul der 16 is reduced. The foregoing prfblemis solved by the inproved

wel | head : 40 in R . | d I i nglyde  ”i
ue] | head assRERLYSL0 HANS IS Ag AT aRTReS 405 S8R
46 therein ag&@ﬁ{gf&é@ i tled 8 ted wighighagldhead nrRIMen 42638
herei nafter tdescribed. - In an assenbly of the ‘Same size and pressure

rating, the ypoes &ha@nssBéw odhoErdey 142, halow adiadderAGngs JRngar Hdaan
t he i nner dianeter of nenber 12 bel ow shoul der 16 shown in FlI GURE 1.
Hanger 48 15membéricigdesddoatwandl \iff adi nigs sérdldxksrd Sohl s elaelow nghS@l-ener -

gizing ring 54, with seal ring 52 positioned between shoul - der 50 and the

upper. 8ad ofdenclqi zthey load) Greinmararadiky 3§ vidansting gdpasd deandiéng s

shoul der 46 and the bore above shoul der 46 and ring 54 and retai ner nut 58

t hr eaded ontEedwee®q’ | ower exterior of hanger 48 as shown. Hold down -

Pt o of or coveh s YeFed G nEchyBm A8 (i L5Eh BY bhe, RBROYPRIMRLIBRR,

42.  seal flange,6f, 1 fo SUILAP' n SATHRY 2.0 Wil ihead assembly 40 includes

S wellhead member 42 having.bore 44 therethrough withllanding

10 ~ ghoulder 46 therein and hanger 48 which is supportéd withiﬁ
wellhééd mémber 42 as héféinafter desc:ibed. In an assembly
of the same size and pfessurélrating, the inner'diameter of
member 42 below shouldéf'46,is iarger than thé inner diameter_
of.membef 12 below shoulder 16 shown in FIGUkE 1; :Hanger 48

15 includeslﬁownwardly-faciﬁg.shoﬁldér 50; seal ring SZ,_ener—
gizin§ ring 54, with'seai ring 52 poéitioned between shoul-
dér 50 and the upper end of energizing riﬁg 54, support
ring'SG-thch engagés landing shoulder 46 and the bore above
shoulder 46 and ring 54 and retainer nut 58 threaded onto the

20 | lower exterior of hanger 48 as shown. Hold down screws 60
thréad thrdugh member 42 and are adapted to engage the lower
‘portion of groove 62 to retain hanger 48 in seated position
within member 42. Seal flange 64‘is“suitabiy secured to the .
upper end of wellhead member 42..

25 - 8ince landing shoulder 46 is smaller it will not support
as much load as it would if it were larger. In order that
the load capacity of the improved wellhead assembly 40-of the
present.inveﬁtion is not sacrificed to the larger bore 44,

energizing ring 54, support ring 56, hanger 48 and the



.upper end of wellhead nmenber 42. 25 . Si'nce | andi ng shoul der 46 is
snaJler it will not support as nuch load as it would if it were larger.. In..
Noat the | oad capacity of the inproved well head assenbly 40 of- the‘ \J

i nvention is not sacrificed tothe |larger bore 44, energizing rigg

port ring 56, hangef 48 and the. I nterior of mellhead menber 42

o provide such increnmental |oad capacity as hereinafter explained
Energi zing ring 54 has an inner surfface 66 which is parallel to and -
slightly larger than the dianeter df 5 . the hanger surface around

whi ch ring 54 iintegdori oficdeThbeasit menber of 21 ¢oyec 54t rpt endiede uppar
cylindrical surface 68, |lower. cylindrical surface 70 and tapered surface

72 therebet vveeﬁnSlﬁleF“&ééaiZ1Paﬁef5§966%¥\/a¥ﬂl Beppinabbes g3PE g angl e

substantially | ess than [err - angd prefera ween Jerr] and
urges support PPﬁggﬁélaﬁtﬁéP% %g hes anpis ?Foﬁu¥€?g%n€ er 42

h f h.has_th fac
7276 1ing o4 BadaAsd th 365" STESREATLERNRRRRS, %%ré“%%%e # hating -

surface 78 andthe hanger surface around which ring 54 is positioned.

The exterior of ring 54 1ncludes upper cylindrical
surface 68, 1ower cy1indrica1.surface 70 and tapered

surface 72'therebetween:. Surface 72 tapers doanardly

) and inwardly at ahn angle substantlally less than 45°
10. and preferably between 15° to 23° and urges support
ring 56loutwar§1y into a position for engaging mgmbe;
a2, |
' -“-Suppo;t ring 56 has inner surface 54 whiéh.ﬁas.
the mating taper to surface 72 of ring 54_and ends in
_15 _ _inner cylindrical surface fs,-séating surface 78 and
exterior groqyedgsurface 80;_ Seating surface 78 is
tapered downward and_inwérdly at the same angle as
landing shoulder 46 for seating thereon. . Groo&ea
surface 80 is preferably-Serrated'witﬁ "phonograph"
20 grooves, such $s a 1/32 inch (0.79 mm) pitch thread,
-hdwéver{ such grooves may have downward by facing | i
‘teeth. o | . |
s . The interior surface 82 of wellhead member 42

above landing shoulder 46 is substantially the same



'éxtefior grooved surface 80 Seating surféce 78 ‘i s tapéred downwar d and
inwargly -at the same angle as |anding shoul der 46 for seating thereon.
‘Rooved surface 80 is preferably serrated with "phonograph" 20

~grooyes, such as a 1./32 inch (0.79 nmm) pitch thread, however, suc ooQés;
may have downward by facing te€th. The interior surface 82 of well head o
menber 42 above ‘| andi ng shoulder;46 is substantially the sane  dianeter

~as the exterior of support ring 56 MLth1any sufficient clearance so that
expansi on of support ring 56 into gripping engagement does not expand it .
beyond its el asticdiiameterFes eéhanpkeermornaf| suppoot ertmzeS& with orlfy
0.015 inches per. inch of -dianeter ((0.015 nm per mm of di aneter) woul d be

al towed but with tisaffiicdent cheanenen 8ot bhetarkransiem| gt SWP T hahd per

“inch of diameter (0.005 nm per nmm of dianmeter) is used to ensure that ring
56 is not expanded5§é96ﬁ8 sfépepagtF69§eement PPR® tnOt S XRANY Yy 56

"lf preferably made , %s %1%%%1%tiEHLgSS §E§eéxample, normally a tolerance

5 - :of 0:015_inches per inch of diameter (0.015 mm-per.mm'
of diaméter).wpuld be allowed but wi;h the present
invention.a tolerance oflénly 0.005 inches per inch of

':diéﬁéter (0.005 mm per mm of diameter) is used to
ensuge:thét.riﬁg 56 is néﬁ expanded beyond its elastic

10. limit. 'Also}_support.ring-56.is pteferably-made of a

414 stainless steel.

e



Lnner surface 84 of wellhead menber 42 -above surface 82 is"of a larger
di,ﬁﬁter so that ring 56 noves readily therethrough.. Wen hanger 48 hag.

wY owered to the position shown in FIGJRE 2, the melght of hanger 48- ahd
Jtting (not shown) 05 whi ch L% supports is exerted. by shoul der 3@/
-ugh seal ring 52 to energizing ring 54. The load is itransferred to _
support EZnngr56urfincegf4toé vepbhead suenbeesty ahowe aurfape $2edsands ring
56 into tight engagenent with surface 82 so that a ortlon of the load is
transferﬁegaFéeﬁnélé@?FﬁédS%yt%%F ring SGfQR%?QEEea ®ShERUgh-r i ng 56

' I nt d _ t t I t th I d and
Lhe upwar d moYERBnPABPSEAEP Ghat et ripdr e T i 53@% {388 ring

56 CONt T 3gkBE0) 't§h8r{vg%,5‘ﬁ{: 3hapenpld #naRg g@geggp na@'gﬂsa& enber

42. SinCE ring 56 per nanen expandlng I'nt
SURBOT U1 Rg 1 BROZGCTRPpopdd) §é”exéf‘€é‘d SRy bhoﬁ&&ebesbef £h@BubRN$RR148 and

reused during further running operatlons
ring 52 to energizing ring 54. The load is transferred to

support ring 56 through the tapered_Surfaces 72 and 74. This
expands.-ring 56 into tight engagement #ithesurfece 82 .so that. .
a portiéon of the load is transferred to and béiried by sur-

10 face 82. The'expeheion ef ring 56 is maintained within ifs.
elastic“limit.so that on relieving of the load and the upward
movemen£ ef'enerQiiing rihg 54 by the.engeQement of nut 58,
ring 56 contracts to its origiﬁal shape and can be moved out
of wellhead . member 42 Since -ring 56 is not permanently

15 -deformed in expanding into supportlng engagement with' sur--
face 82, 1t may be left on hanger 48 and reused during

further running operations.
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CLAIMS 1. A wel | head assenbly conprising a wellhead 5° menber haw
central ‘hore therethrough and an internal tapered shoulder, a wellhe
'hahgét_mnthln the central bore of said wellhead nenber and_havi a
downpar.dl y f aci ng external shoul der. 10 - | Ell[lg“jﬂLn R
-di sposed around sai d hanger bet ow sai d shoul der, o * haV|ng
an external tapered surface, a support ring seated on sald wel | head . nenber
shoul der and havi ng an ‘ext er nal aX|aILg ext endi ng 15 surface-and an

i nternal tapered surface arranged to e wth said external tapered
~surface on said energizing ring . thetxgpe ed surfaces on said energizing
ring and -said support ring extendi ngan.angle substantially 20 | ess than
[err] with respect to the axis of said bore the lower end of said
-ener gi zi ng ring extending bel ow said support ring when they are in
isupportlng engagenent ‘bet ween said hanger and said wel | head nenber, and.

“

*.' : _ 1. A wellhead assembly comprising a wellhead
o 5 - | member having a central-bore therethrough and an
internal- tapered shoulder, |
a wellhead hanger w1th1n the central bore of sald
wellhead-member and having a downwardly facing |
~ external’ shoulder. |
10 - an energiiing'ring-disposed aronnd said hanger
| below. said shoulder on said hanger and having an
external tapered surface,
a support ring seated .on said wellhead member_
shoulder and having an external ‘axially extendlng
15 . surface and an-lnternal tapered-surface arranged to
mate with said ekternal tapered surface on said
energizing ring.
the-rapered surfaces on said energizing ring and
said support_ring entending an angle substantially

20_ less than 45° with respect to the axis of said bore

N7

the'lower.end,of,said_energizing ring extending
below said support ring when they are in supporting
engagement between.said hanger and said wellhead

member, and.



means’ on the | ower exterrdr surf ace bf-safd-hanger for engéagi ng and
suppQLting said rings thereon during running and pulring of said hangere.-

_ S : : : -~
o ranster ai feast a portron ot ARAAMIAMIMSG <a8*8

.extending surface to the-surface of fhe® bdre™of ssatd wel | head

above its internal 'shoul der. 2. A wel | head assenbly according to
claim1l 10 wherein said external surface of said support ring has
phonogr aphi ¢ grooves forned therd&n. 3. A well head assenbly according to

.claim1l or clain1%ww%gr%hntﬁgi?ﬁgggpgékggéggSEQrfgéeuggngégazed positjon

fits closely adjacent said wel I nterior whereby

energi zi ng SajhgetPRRL! enigdgidgesnBOLupy6eednit §ahastihgs | tHdteod . A
wel | head assenbly according to any precedi ng claimwherein the angl e of

sai d t aper ed @irifrc @ utintiligr angeghltianghefasasdohanged, central  bore 20 _
is between 150 to [err] 5. A well head assenbly according to any preceding _
cl airm wher ei n sai d¢heugaperedi sgrifacassofi daid rings coacting when T
5. | supporting said hanger to transfer at least a portion |
of the hanger: load through said axially extending |
. surface to the surface of the bofe of said wellhead
member above its internal shoulder.

2. A'wellhead.éssgmbly according to claim i

10 | wherein séid'external surface qf Said'éupport ring has
phonographic grooves formed thereon;'l

3. A wellhead aséembly according to claim 1 or

- claim 2 wherein saié Suppqrx':ing in its ﬁhenergized
poéition fits cloSely adjacent said wellhead member
15 interior whereby.energizing said support ring—dbes not
f exceed its elastic limit.

4. A wellhead assembly according to any
preceding,claim wheiein the angle of said tapered
surface wiﬁh réspect té the axis of said éentfal.bore-

20 is between 15° to 23°.
| 5. A wellhead“assémbiy according*to'any
preceding claim wherein said support.riﬁg'is a_solid'
ring. |

6. A wellhead assembly according to any



_rrng 6 ‘A wel [ head assenbly accordrng to any precedrng cl ai m-wherein

sai d.shoyl der on said wel 'lhead nenber is small LQ—PLQMLde_an—+neFeased

t heou§h _bore 7. A Well head assenbly according to an 'i'
wheregn vertical stresses are 5 o transferred gf gm' red
surfaces of the energizing rijng and support ring *Stresses ;Qﬂ

transmtted to said well head Inenber. 8. A wellhead assenbly according to
any precedlng cl ai m whereby said energizing ring and 10 support ring
~are wedged tightly so that at |east a portion of wellhead hanger |oads are -
supported on the‘ﬁﬁééEéHHglﬁma%nPfh%%an“%|Ebeéﬁoﬁﬁﬁgﬁr hNskD8 RLEPhead
contacted by the support Ting. 9. A wellhead assenbly according to any 15
_preceding cl ai m ineisist nigs asneAdl toi P opddiet manédcbeaveenthabdghebdhead. ,
menber and sai d wel | head hanger and between sai'd energizing ring and said
domnmerdly f aci ng shoULdeM4mekimeadhamgembly according to any '

e S ' preceding claim wherein vertical stresses are

5 tfansferred'throughsthe tapered-surfaces of the

M

energizing ring and support ring into horizontal
stresses transmitted to said wellhead member.
8. A wellhead assembly according to any
preceding claim-wherebY'said energizing ring and
lO support ring are Wedged tightly so that at least a
portion of wellhead hanger loads are-supnorted on the
straight-bore'of said wellhead member .in the area
contacted by the support rlng.
er A wellhead assembly accordlng to any
15 preceding claim including
a seal ring positioned between said wellhead
member and said wellhead hanger and between said
energizing-ring and said downwardly facing shohlden'on-
sald hanger, | ‘
20 ' the landlng of said hanger on said wellhead
; - member compressing said seal ring between sald
| downwardly'facing shoulder and said energizing ring.
10. A wellhead assembly according to any
preceding elaim wherein said hanger has means for

25 supporting a tubular string from the lower end of the



.20 ' the | andi ng of said hanger on said. wellhead fenber
ppr-essi ng said seal ring between said downwardly facing shoul der and *sai- d

' @v zing ring. 10 A wel | head assenbly accor ding to—any precedi-ng cl ajff

" herei nbef ore described wit:h reference to and as $h09vn § n | gures .
of the acconpanying draw ngs. i?

- <.
hanger. B _
11. A wel;head-assembly-substanéially as
hereinbefore described with reference to and as shown

in Figures 2 .and 3 of the accompanying drawings.

~ W¥ePkin said hanger has neans for 25_ suppow tring tbm -
“the | ower .end of the hanger. . 11 A wel | head Hmm,“" mnl aI I y as -

R

. s



