PATENT SPECI FI CATI ON (11) 1 379134 (21) Application No. 38112/72 (22)
Filed 16 Aug. 1972 (19 (31) Convention Application No. 193 312

(32) Filed28Cct—— 1971 1 (33) United states of America (US) (44) Conplete
Speci fication published 2 Jan. 1975 (51) INT. [err] E21B 33/128 (52) Index
at acceptance E1F 44 F2B 13B2C (54) SEAL ASSEMBLY FOR USE I N VELLS (71)

Ve, VETCO OFFSHORE e] astoneric cylinder is subjected to com

I NDUSTRI ES INC., a corppé tlkﬂrg E@IEI@Q&'HON'Y, i nétdhuch 1a879r134
er

or twist- and eX|st|ngu the state of ing actlonls not
i mposed t her eong The) AghichiRh N ssibjbed @haties 10fuhnerd ca, of (PpangaTTPH:
can be | ocked ien p@ a)ceo tioh Applicaiéh N¥est  Stanl ey Avenue, Vepfaggs
circul ati ng and™tenenti ng operations 583Cal i {33 Kiled 28 G800, in Uyl
of comence, s@\t {33 United Btatgscd AnsﬁrlhaﬂJSD hat Anerica, do hereby
i nvention the 5;:1 Compl¢te Spesifi blishedodnfan, 1%75f or whi ch we {pg§ay} e
patent may be V\){_}p Ahoh 2183 el ealing effectiveness grant w\'fs"

t he met hod by 2) prdexgirpo@ st ed before the running tool MO

\ﬁ\n\@ﬂ‘;:f ;
be perforned, to be parEzggcqudy de- running string are el evat \o\‘-u_-x- 2
hol e, 55 scribed in and by the the followng so that addltlonal
pack-off force can be st at emer{t54) SEAL ASSEMBLY FOR USE IN WELLS applied, and

if the seal is stil he Thi s |nvent|on rel ates to, packi n(f as-
h
IS

running tool and r H 1% §;;Cr| %E&u&?ofgéms e;lgﬂ E r“’ﬁﬁ&l“&?ﬂg&ﬁ
assenbl i es  noved and@Bgsting un&eultﬁ €of {hesfatedti Mg ot ﬁ{po!‘réa hefdor| Theand
gas wells. CalifoyragsetUeicbdf Yates kb Ameriogsd dfang@tbbdl)eaanrbg lodhed ﬁlOplzicB b"eih&

drilling of oil Yes Yat AXFUC, ) o VBT sti’? lfé?lll?télg CSMERLiNESo AREF4tia
underwat er site, @?mm gﬁg@ﬁjﬁ% &E%,%n ﬁgﬂg};gge QE 1%
into place so t hatfoxhun:gh twe phptacta Shdnaindyt atco @eﬁt’] THel dealing dMfeOtpRfiess
seal can be effﬁ tge?l(%?e;lta%séaﬁ?@%ube mptép%% gx]lw%‘g Iélt fqaorhettgfmd @esmee@mamtdogaindjgs
tion of the pac f '20“1 & Ft1! ¢ @ple,
encountered at seala htv\eenﬁlt R§ g& f% P 2 1%%;6551& °§e°5k1§2é‘|qﬁj1$

In many cases, a sp”ehas ahvemmusélgmes mstpablh@l ab-al‘hg&iim cudyaﬁ heiag ingl cdnobest

is provided at r(i? ;glieﬁ%e}% § asw L @@@lﬂless%med aPIIEbLE| spitetily rve;g{mmg etctwﬁh%e
bottomto suppo hin ) s RQ1s Qf ant MO esPL“FH eV e
cenented in the \I\/&inherbﬁtéﬁsue dlffg;erilt ca: " @fed! Erc 1 % urﬁgéa{%ﬂé 151;1 VI? B@ﬁt or

25 An exanpl e of h@asﬁmgottv atoccs dr@-ead aroaesreeegedaerba dffe ctas
wth a sup- 70 azg

H’rdoﬂgg‘lif aP ing ffef:tor,ts
exanpl e, by the u%ﬁ[l %??n&yﬂm Ie ulxlr?evc{gor encs? tere s]@t(ﬁfe]}} %ﬁ he pre- 65

ext endi ng t hrough Hohengeisasb\@dmratmrbmﬁiyﬂﬂroc USdaﬁlg)c ur X ﬁhe Qﬁ?&d

the water is by OPHER teSupp| d‘_gﬁlhefdsa wmulzh cértbd)tuemsasmngand descrl bed in

United States tRé" geygzableelatpnpgie
3, 492, 026. ZQ adgée((gi%{% :Bv? Q @,u@g ?@f ms % e gﬁ‘ier\i‘%&,ﬁi’emq’% £§ “ﬁ!‘go

75 Such casi ng harpge axcanuﬂooamhddhx’med mlanhﬁteﬂﬂihgﬂﬁ ahe gaflom da r
t he inside known d’ﬁ%{%ﬁ"l‘?ﬁ @F b%‘;r%‘afl’_% tgdg" at&s Othwdas?mbm d%foésrw biake rey

the seal, betweqg gl gﬁg

cylindri cal bod?avva$dc5 cmini} @ertdpﬁarimﬂuﬂlaéthﬁ'l eia%g @Ehn ﬂéﬁl&s owfi‘nler Eﬁgﬁf%
opposed end ri ngs rrasingh Hﬁera@PWFl%hlS@EC-wa’mérouMh Ipe ' §fahis beal) bamdert he
respective are a%ﬁ'ﬂi%l% (ﬁg dﬂ’ﬁéPPWeé %@%’8@&‘?@/ PY éhe
whi ch are | andedsiwatdr Ren I‘iHuEIh ) osej.ﬁgméjngls%gé)%ff {k
Such el astoneric Mgs hiyeoms wmeh armuaededan my defooiy tBE pRoKingUGke. ITAE Qla‘éthﬁ 1@“
cluded Oring or 0%‘%‘@6 ng‘ s @%Gné?a ghave qum%tprl apy dlew qrhetrabahﬂors ch an

ef fectiveness for FaaBo00 el b Hals Emgf gg gnd fhgyse E%]gl%ﬁti“’lew or
di m ni shed. 40 \Aﬂlvﬂllfbhaf[re c@hﬂdbﬂﬁdﬁﬁ;ﬁecﬁ 5% alI Q‘héi fﬂr iﬁventlo 59]’ §s§cm ly 85
invention is a se?lom 3186 lgaaipere sdial dbo qoalpsﬁn d atvertiahl omterr er

conprising a vertiggRl @@ymﬁgf‘?m” Hoieathasie gn i elabmdlgdmarbﬁqabng sur-
e oo e R D e B B
opposed cyl i ndri46akgiasble | sals, ﬂ&ceackﬁgveéxﬁem:ad»r | RGN cy al € lsurtle ?hf@ 1An'ér 90
effecting the packPadef2smi th such en- said outer body nenber and having an
ex- 45 ergi zable seals, the packing elenment or ternal cylindrical seating
surface, said inner 90 2 1 379134
2 menber being radially spaced from said rings including inner and outer
lip seals ex- outer negher to define an annul ar space tending
circunferentially around the inner

.J"—V\




bet ween said sealing surfaces, one of said and outer surfaces of said
packi ng sl eeve, body nmenbers having an abutment, sup- said inner and outer
I'Tp Sseals of Sard fings 5 porting nmeans on sai d 1 nner Nenber  ant——
confronting each other, said packing sleeve 70 novabl e | ongitudinally
toward said abut- and inner and outer lip seals of bath rings nent, a
packi ng assenbly carried by said being dinmensioned initially to nove
freely supporting neans, said bﬁ@k&hg assenbly domnmardly witRin said
anmular _space for_conprising a packing steeve of et astonmeric  dr sposition
bet we 81mEH;| bFI@eaﬂ Smﬂe@af salior 3 @elpding inper ‘gpe'ier gné’ageew metal lic

B S T e "Sai d_suppor L ng

Means podyaadntbers"BRX S arﬁ@dutm@r&? Kﬁ}ﬂg salaSﬁﬁ & outé&alli éeﬁ%lc E'lh g said ring
dir e%pd)ryng meameomp&qmnendembdnanéb omfmmnamth;otltenmdqbasmgdl utorent portion

of saPf@vabk - pf bt gith said abut-

d, sgi I dip|
one” o e e «aarréﬁgﬁ%ﬁm el SO B sl g
upper cdmpiing @Watkingl Hee @W‘Bﬂas[drr{b@cdldlsﬁ&itioy BeOvekd &alhoééﬂfngesﬁi ag@rtion said
| owtd mraierr 20 ugbeo rone-picgeneictelipping s an@ Omesns sfai dngying krsan sippetig, 75ai d | ower

ring o aﬁ*’s@%&g SSe e e i R o vhol 3 by

, | Gbepd, CLV&yek N t@eﬁ Lkdid 1 & i sa @rﬁye each of said
ri n omerpidcerd1erag1c|rfn|,emeanw<ahhngamdl In[bhEﬁn’daherashﬁt eaxde;rpaaim§mwﬁmce and and

out 1°WPIi @aq'SStO thacdowsraind gortien r said tlpw% t% ogfe ae&rcn%mswe@l/e to expand
20 cuf %Erp 01 oy, Héckﬂﬁefal s e e
seal Ssl ofr $aR06NR msrualﬁ Gﬁi&rownﬁ&hl iRaaki dilﬂ e$ mrfa inner into
bri dga oumd hpretsaIISI | extedmgi rap- én caesndsadummklnlgr eseab sexpdndsar d rings
corft e T R oS g lhmber, said
packi Jiy ke o carrmesageﬁeﬁ £ bR iEehn i p_seal s of
bot h éacﬂgshehedamgpaaﬁing sleevAlin@ | B@idces)Fesp dagvept esent | nvent | on 25 apted to
lpnseelapfjbtah nmgabelr%)ﬁg qupwnb fﬁles’eqsrrberdrent

y of
exa?r“pﬁ‘é e Sl e, i& f‘%?éﬁ% Qo M any "f‘ﬂp‘?’e‘f er ence 1o the
acconpanibiife GhidWs upg&fmérm{daﬂg a8@1 GhngS Ui RMidh l-ﬂg nmeans a I ngs, in which: -
packi pgkingassemidlyy cemied i thetebyt Hepeby Fib.ong |a-combﬁreg .Sldé. eie&tlan @@wbr ned side

| fudi ﬂ“W fosard ﬁé.‘l‘t nt t@ ¥esan lo&b‘fﬂd stectf t udi |
e R AR %crr%’ ﬁmrrgﬁﬁ e Sand e

assocmaztme nQQ@&h&thﬂSaddﬂSd rse alﬂnb tér hen shift said upper ring toward
sa| d pacwngmfnq@t(:lthembewmm apd \Nren:)vamdborleguhe}fea Ifxagmentary | vowsal wettivg t o shorten and
nio

comy S50 LT USSR e LR e mps ey, o xpand
Fi 97 duks ah Ga i @'a Kalidh oh&EYE | NLO Seallng
engagmnarﬁnquteln hptsdfaﬂsocugiottt tegs @t i ngh};rasn enreraq:p@lrfadguentawvehlc% sai d internal
and eR‘t“@SF“Iﬁ 4mdsIHFtF]él ggalig Gnﬁ%em%r tssctlprr ?W& i & wermghcki ng en- 100
cau&,es agf?fiﬁ?fﬂ? AGC SRR SUEA5CS UL o i i@‘@{ B 82 S eal gng)scondr tion;
i nner " a &&Erﬁrln%hﬁorﬁﬁadlﬁ) wén bat h v rmgsnng rfﬁeqoackm inGaciddbf c8hl enl ar ged
fragmmaraypava;ust mcladilnz)arvchgucaig dand dn@nal I | Cc Selgrléclr ng enga ement section,
showi TR wi i & sn‘Er’@'r nal surfaces,
re- 45 o ?Qca seahr% Suktlac @ ri)‘jre tlcaﬁ’i os d 4\&{ hﬁy éﬁgﬁ }A gygﬁggn lfn 1112‘1;;tra1te<ilnsc)c e 110
Fi g. dnd Bava:gvaneeme@m rcelsraﬁmhsmgacbo nlam.gn n al%llfae Arms&Ringiaavention is al so
wel | bmoeed tb MEWIYI aerdefgpaeklﬁn%? erbvevpbeqiyr of oyptercans rﬂg appar at us
I nCl um avm g gﬂt#ctmé@m% an inter nal

cyl 5mabutme Eeiwu @&l sedling sa} @! ke Gh ﬁpﬂﬁéa% tidor &Rt Ak apal iBg surface, a
verti p«ahhgémdarspmseld lmbodiydzggemlbve |cwenC|q§rreiasvehd lavest dimbetet swe- 45 i nner

body myp devrnydly Hagcu gy peg ét(f;l"(%}na Hhd] W%ErandzIPﬁe'Frg 1, in con-
110" affi havi R %,g abte C Mwmdrah&%é‘fkaurhtaraeby aframenocw £ a well bore A
und egr y;rdrygm&nsampmale spae, 3fid paéd-t &F. abibppsed peicexl iHer iter Satigk isa@emo or ot her
body oMz assembly eomprisirg aj pecking aleevs urifterenedipts ftuingnefacesiapdliexendingace t endi ng
domW%ff ?’L?Z"“f°f15@a§%%‘§gﬁ§$§fiﬂ‘%§f t*??fn%li@iﬁrrﬁ,‘? i ggi o SEHTHgdi es having “an
Rbas ol thS sBAMPRMSA edkeab® AW i ts sealing
sur’smﬂe uspep- endopnrndme ob(seﬂnpdclkmgr temohtcrarorly emd antalojyrﬂwkedlth&eqpomﬂ ng means on

sai d Elever gp}bﬂ’ has C n{: v ar’?Pl"atlil ﬁ%‘ﬁ" ah’elt"é'r sus- novabl e
down PSP msérfr e HEATTI A L HE ARG ooy D re- rent,
a paclsreeﬂe, L E ynﬁgoaérng poreal dirauSit | B@nékpRN RGTALE G sre E on the base
sup©d wholhygby saidapaskingsiatve, rq:mhactilseld tats-PateanNo| kB, ttbe dody By13 suitabl e

|l ock ring 55 wardly into said annul ar space, said pack- G Disposed within
the outer casing is an 120 ing assenbly conprising a packing sl eeve

I nternmedi ate string of casing H extending of elastoneric material, an upper
one-piece down into the well bore and suspended netallic ring carried by
said supporting from a suitable casing hanger body J re- neans, neans
securing said ring di recl']ly to str ng upon a corrpanr on tapered seat K |n 60

.




65 whol |y by said packing sleeve, each of said States Patent No.

3,321,217, to the body D130 3 1
379 T34 3 the bl owout preventer, in
turn, being con- body J and in radially spaced relation nected by a
suitable hydraul i:c or:other therewi th, when the hanger body cones to
connect Rto a flexible joint S f rest upon its conpani on,seat, to
provi de sectlons secured to a nmarine-conductor _an annular passage 34.

Above thi g, sg BRG] Ime’%% Bod-© phiif 7AL4d lih NGaih Vé%}! GhariaUr f ace 33,
the hangezlésb%" Suicibie EAld ik bﬁe%m i e ot form or
ext er nal dmmazemek tp @r fidxibie ,Bﬁxt [Srmadedﬁd rest tuporD its aorfifao@t i sexg, ‘IﬂESJS(BIIldeOI’

structuresecﬁl\ Sl Wﬁ pd tg Q’I af@ ag ec B i Aboye] aeals ring of
casi ng - s e e RS Bl SRt
ac- havi ngq éefﬂﬁtlﬁg'l%sdeﬂblostﬁ ﬁgkﬁﬂ&rd thfeudit% lﬁ@wﬁic@@s\/ﬁl]L%V havi ng an
i nt er nal tsﬂmmeaﬂ cdbgithg dwlogd rng \Mnschbiysanﬂdbtcedtdlyme @kedackeGSC-rreshl ng

with th d’° J oy ¢g %%WH:Q ‘f"ﬁ |th1’% I? H}% 'aje hanger
. 3 the 11 Tea
Thi s pa@&é’%ggi‘ﬁ %1}#&% 81 dé&”&%\ﬁﬁ% ) Yac atifd 14 sdpﬁorksnangonnec'[ ion
with the bedy b, aﬂJdSJO 1£i§ﬁb<§nn€d’ﬂxoﬁ)§mﬂ1 the O vl aa@mmﬁtara apalomrea el aa seal

bet ween thPSJVGB{’BI bkbetwkén ameaﬁbig ggéﬁ;(ahwb%;%ﬁg% e{%}towen nger

appar at re\%féi;p% n r ng| 1 e t he
opposedﬁ@m@ GaRE haet gmd b inbeatior h@a&é&w et W D, s 10,
33, in accorldaxneenaaiatdwhaﬁﬁexsmay JI nasent [ O’Ilhel auduseleaead .is connected to a t he

i nvent i on lov&s dde%"@rfqﬂbé@eﬁw &ahloe s~ P %1 Cé?fn@d‘ih ﬁatgg@“gggdy J has a

1 h 1
The acty cﬁiur%ﬁr%‘ﬁ?a%”n ‘Qﬁ@%ﬁ& 2t ddls Q‘ﬁg a{ INgs seat or
shoul - @@lft iHReRérRIgt dé bte Rt 31 i d)fCé]rchﬁfer Rt spA&ed ad@Meowhi ch is
| ocat ed amhaving &r npger, nﬁdubedled mafxm &8. ppet pion 42 Jex ndhmg en,tommvdntedl PO

crrounter V'Zea‘heﬂ??@ﬁgﬂﬁgé “f‘“ kil %ﬁ;ﬁﬁi%ﬁﬁ%é* g o

ci r cunf €r esthdl db eY).O rnﬁl ah&her vhﬂghaﬁhtuﬁ@aﬁynndnaﬂemrf vzzsl ed sur f ace
18. que mtmalzl@hedctceln@rfn Blmwbwh magr tod dheTsurrdbuiime ltaheerlb@ékJ piththisgr oove i s

an i nter g &L A ?adl%*r:?éf:;sseffmméf: SRS TSRl SRATI ace 19 o
cyl i T izG b obst B GhEastar bu&&fe (S ridkng sh® tm§e@dm e et 25

above thi 21 s:eﬂl ccﬁlw’lfsaﬁesplns inbdre@tly abigje cherely, bulttsﬁomp[aﬁdl deg@ribédoim vl ch i s
adapt ed td"asfeﬁ’ G< tﬂe il _hivinee ap uopdti cHioreiae nétN nofREL6) tﬁfrgal nst the
i nt er nal §Y ab ﬁi;fza;gf klnﬁ}ﬁé r% Vgl \‘E’qo gﬁ Oﬁiﬂ’ grdi Sahi ch may
of the sy sﬁmm kd%g angepr nJ b b@ct&eaxoo @arx@s SRS 6r 165 t he
seal surf &ewger. smve {he odytindrioal suzfaeada t edbtt opeloexp@/axdlyemmdhh@ upAacifher

i nt er nal c}‘i‘ergecglﬁ % %}ﬂﬁ) @theftenc" ft“‘w t allﬁlg‘r’ﬁifheé‘?aéé‘%ﬁ f"g{‘& ng part of
30 22 ope re' th E J; naf Jnﬁr‘ﬁfic%m f}éz% e %r@ﬁ act uat' ng
t ool (nai dibawars labadwhioh isaprdGided Stola dunhifd) @oPiMd Ywa&ed througR R 105 b
shovvn and adseedz‘q b@maﬂ ﬂlrt&gire’ﬁtmah@t 201 Ilog;igﬁemp tct@a pl'rgavT datahe g &;‘
T u C

laf or ement 'ri ffg#bpgwlg% % tg‘gdlzlgag 1@26910 l:g}iursjtr EE‘?’F %{eg‘g whx the anger for

ocki ng i rknoW®ans Eds 3 Y énf'iit $atPy Sa&@ thePlock
subs eque‘ﬁt I ’yhe qasing hdgvn apeara(usu(w mmﬁace:dngcmj sl qegBactyd dres ket ®warlly M he seat
35 shown) 2 Rodg @8 h% 1°W 29t uﬂﬁ? Fdé Se+ arbypess duralajesr ti cal | egs
48 of thec }‘;1; Q;Ela rﬁgyli ‘f’?béﬁ oo St open
upwar dl y tehyeidgBat 30 ddQM@J éﬁgﬁ h@u €lin adl@efhe ar Oiéﬁfowﬂn' facing
shoul deriomrtﬂi fachng sea S rﬁmemn@ur'dubar hadbmsse cmuramsa.mﬂvehi hns 180l ar ged

When the HAREELOH, b 62 ‘Héhebb’ | bore 1y BE R i nt er nal
cylin- Caﬁé ex%rzp ‘bgﬁgmet \Ri?ﬂg&e%row - %ym,%d&eﬂ% casin @ éf@%[ sdggrédﬁjngl g&lﬁl%z ce 26
above whi glagdable mtavmdedwert@daofrmanbdkg 160 | passagts @ding thevugh thdhe 105 a

sui t abl e55|rmge17 thentﬂm dargep body, ig h@verda ger tmsr e@mndhmamge 4|d7e T2cand t he
equi p- boc{?te‘% MH§QUWd1mm its %é- lﬁh’i} Jﬁn Qhen hfﬁ;{jij lro%?‘;ﬂﬁer ebel ow t o
twee

the posit |t&ﬂalF§?§dv€ h6th&Ncomtrhdiing pieiallyO OannuBS spase inFig 3
i n whi ch tilearliigragé raclossothm shoulder 32 so as sembly and the enlarged bore 20 of thelr@dy 28 rests

upon i ts605‘éé‘t°ktiLtBe %ﬁ%ﬁ’%}%@&%nwceme %ﬂ A ¢ Y,Q UBVg ¥ #2 udes
ring 17 h E?P iig ﬁ ower
hanger thrmda 9extefrr€h¢,l i‘wma Ueges’ Mnﬂ%‘ggaeﬁd .T%Ut ihfd oﬁ&%ﬁ}ect ed to

t he casi g33W'19dfs edirgdendd toppesiet the mcss:a!gelaém agtl sthiyee, e e sutfacelrégglkims appar -

bel ow. THi¥? HBEW’"I‘F&?S‘”&“H&WRN&?’H# Vengsici mgFe raptisslaky hrver #d desribedi il ¥y hanger
body J tapered seat 30 adapted to engage the up- including the annul ar
space 34. As shown, 50 wardly facing seat 15 in the surrounding this

by- pass conmuni cates with the an- 115 hanger body J. Above the seat 30 is a
re- nulus 62 in the well bore surrounding the duced external dianeter
portion 31 provid- suspended casing Y and includes a plural- ing an
upwardly facing shoul der 32 en- |ty of CI rcurnc erentlal I Y. spaced

Y b1 o ~~




ternal groove 16, then contracting partially annular space 64 between the
pack-off as- inwardly and across the shoulder 32 so as senbly and the

enl arged bore 20 of the—ex=—60-to |-ock—the hanger-body—28—n-ptace—by -
ternal casing hanger, and thence inwardly 125 preventing its upward
novenent . through a plurality of fluid by-pass hol es Above the
clock shoulder 32 is a reduced 65 forned through the upper portion of

di anmet er ex4erna|, cyI | ndr| cal seal surfmaas the actuator sleeve 37 tmythe
interior o —di-sposed—oppostet—the—+nterrat—tat-ter—and—

t hence, to thehcsafpremcmom atenlt Noa$496,'52$ealprsmﬂ13060ﬂtﬁvaﬁﬂytkk&l Sivefgaiutiydi Ng
hanger nore paftd @ %SS"@HQY\A% cu@g e sw maFEH!BBGaﬂgCS 88 and 89 at the 1o

1379134 lower Séri“o’i?‘iﬁ the threaded packing ao- S"°°“V?°Effﬂ“3 éé?ﬁrfgg}fﬁﬁ.ﬁ tent
No. 3,492, 028.tuato)EIe4vE 3T BY mARWONGI chiivel, Afibbve oV ke Nt BAGKSEe 70
assenbly 39 i retlusiéel alnludffsracsnhtnanagymruaﬂg 72l amgeb;m&&alan@ lyatcortvhleememdwpper

or support ri t“g:fflé’é ”{atn 1§1E T bt &9 hej es of
e oher por (R B ot PRt s e q; &if’%&‘bﬁévf el oS et ne
t he under cutl05s pmaﬁarbes»beeem aB:?ua by sreany clingSYhy ed s gb@ana rdifh@ses | i ps
86 and 87 eng étmosumwlamma thﬁhéﬂeu&e@ anE | et he‘tlaelfrper deponiged7 2 Cor-

conpl enent al b BRI WYENDR SRHE o ggﬁ"s%y SBALE e 73 i
the walls of b, BeKI fihabd o arld utarq s 9S4 1 %@fﬁlgan
internal gr dé\ﬁkev?ém amdla Ypwerp memaandﬁe Ltpﬁaﬂﬂyeaﬁd [l &gﬁpIpOﬁ'ad mﬁtgtnbleso

support ring 7 h?ﬂﬂé?“db@ath? saE ||f qs@alané | ats e@n@goqﬁd 33
when the 10 i § r@ kgﬁfﬁ? */‘t’” o@ﬁw 79 is
moved downwar dhagn ta,§s ansl ah ehesm)gaont :or mse $‘1 8peS &@wsrdlyw |

be her ei naf2f ellow teskeveliddo rota}@mthmarrotae rcom&tgnt wﬁet hailstofrtbé @bdking idze8¥ i ng

71. respondl e “%{:ff ‘}g&@ rmg e gﬂ‘g]\}w oA ’«%‘ h% nest
peer e ot igbige AL 1800 S R B e
coni cal surf aggin ﬁcaqznreﬁx tlty he e pmﬁ@ g 178 liddhovel @SwiArand 9 prOJ ecting
15 sl eeve 325aimg 78 thalpea! anosipstamesintmdterial,dg eThmE;mrHI andaffidmeli be rcopappsddy 90 r om

ast W@bﬁﬁ keo )| talh 9L ¢
(et Sopects @hfﬁ;w e Bt o

peri pheri es Ofing l3& uahchtmectabted ltcngmglagns ny ong btﬁlw’ct h7cBe bﬁimwwdlssmoaﬁd be-

80 whi ch def r‘l’éfdtbh@ Eld@ﬂl aPWéer?ﬁ{%e %Wedqmgd%ﬁe 77
to These I|p B0 9,8 'Z{f’rﬁ ] I’feggi, gf%"{ rotate

W t hout rot at ﬂowxﬁﬁ?dl?h@ﬂrﬂle $b QmV@- 1g$ 3Q Taddl f&@la férﬂﬂtx&nh& upper

support rin ﬂib position of Fig. ?I,QtOemﬂtharsml i} akehet laeerl B welBﬁs addl &e‘tqrmaum- ofThe

| oner end o e%‘tf “°S 1t Wil e S % R melzkgiﬁ e 3 100
opposed engage g éé @ppURQﬁlrg 76N 704 tafly frofe Baéﬁ‘t'\%%fs M—’Lﬁ d 33
when t he packisngroelyécu ﬁIsC&bwnWaEdly dpexiig y3 fthy paltiof siow@ikih MG, 4 TOGLIRO | S
nmoved down dh@ercu2§r dqvntgﬂeﬂggrmd&oﬁ whigh @Wl deemat3érdoa?hwardlyﬂrtelsr ngs
71 and 80 egz'l a gﬁc mte 7’3& asa)g I'jo béé?taa S m S’[{)gtslt%;(% tge @ I‘O C

mal | eabl e net s ith i)acﬁ’i'hg@ alsBnbISAIE thrONE fso RRY u&&@ 3D 36K 38 G ng 79
en- silient mhe slpswn‘nglcsﬁr@e a;adaptoeidd firgo beheda&tuag:aglleﬁg afd6n Hé[Haodet body a

| over, abut ggHe sumrtmdmspai a!i P BFeTi r2&urPFI@Ft€’ﬂlb’4 us é‘alacmﬂton le8@ whi c

i s adapt ed tO :gg@%&?a rted 0 %ﬁé& gglmve[r nb Im h§ @3}%&&030

wardly facings Be 3 arme’n ;velc%snn%&%ﬂ prdVided By t  rindfyen
packi ng 95 boawr@iﬁoridmgbwthet éovseadr shsnrrﬁa!&e %hen\/\khenpackmm leoe '@I eemeveEIQ | s

radial l'y defgft éo hepged, Iy ?%f’ é‘l; PR, ?W‘%'l‘f o [‘:§ F’ th“' : 19
conpr essi on. ﬁ"‘ °1avn sieﬁﬁr mgdlfgfii? hitE abibhatd %vhfentf’ 5.3 to
packi ng ring di&vang Thasitkd afdmam:cmmgo theh@ctpmet tdl@e Qhuskd Guxiall, conmd Set

the seal in a7l %Ma 8[{18@111 %qhe pggnwermg a8 ﬁadlpwlssmietﬁfoﬂlmalsfoﬁem rREing gledved- of f
mec anica ] in a

condi ti on. ual fast jt;rs d the sﬂh&l C! @ﬁé@% ns1o bo y el"g nln% Q%g@}cf f‘@ﬁl 100

Referring tO Eabfs 1 sié'pab ingMads SHe 1 srrwerme L 90fined

sl eeve or nut bsesity ﬁlhﬂtedtohlehelm for mix3y. or umetp mgﬁgememgmtm:he &thgmuaicby from

t he position sﬁéﬁms aﬁeFl? Wdelds ‘E V?C&é%w Ii”ha gv %ﬁ%ﬂ‘@ﬁfﬂ h% to t he
i at ?(I ng

posi tion shgyieroEi tﬁ% cyf % i
which the aCth@iECﬂ[usﬁ taeyrﬁb Y, tiden ItBe iﬂ@s e aﬁa QiUEiddeBaC

79 has a com arelibabetbdby the rﬁsnmtwen dtrmss aabig wHioWA pndrbh mknsl@ﬁrepdneﬂant al

end flange i nf'e 15, QOE ptipularly) ﬁs % 1%% glaﬁtﬁﬂgﬁg"ajei@l @5@3 A??CICSEZE ringd9seat
protec- t he6§ s’i‘:p 2 1a‘ﬁgggf§§5ar:7d éoiug pregfan f}'a th h@O
threads 36 and 3 he el astoneric ring nay be no I'nto the actuator
sl eeve and on the hanger body the supporting ring 71 or they may be pres-
28, respectively, cause the actuator sleeve 45 sed together, but in either
case, the pack- to nove in a sealing direction, the support 110 ing ring 79
I s supported on the actuator ring 71 remaining non-rotative due to the
sleeve or nut 37 by the support ring 71. sw vel connection provided by the

ey o~




pl enental |ower flange 85 on the packing gressive further downward
noverent of sleeve 79. Thus, the upper and |ower rings the actuator
sleezg causes axial com ,71 and 80 and the packing ring 79 are pression of
t he ¢l astoneric packing sleeve mechani cally held in assenbly w thout the
79 with regultant radial or lateral ex37dBausual fasteners, and the swdvel

| ock §i fg 72 pansion in bhoth directiens—thereby—forcing—t20enabtes the

uni tijzed packijngassemphy atimstihRid fight 186 un&?mmrwo@e in9 1ald HPer] mlz |r% per -

be edsily i nsfignt eah@gwextga@namttumme sqelmg3remng| ide ugper the -

seal ifng surfawellsl\/l?aamsl Sir %é gforee E;lefggﬁ% e q(fm Sec
engagement Cqm[eﬁ tolﬁnileve?a seall 1 ;%zrlmto B ses ﬁi\ﬁg‘gmﬂcut @Oopﬁ |Sﬂ@ lowerc 70 i ps
$t he sed ACAS shlify s mﬁarrmgsecea\nu sdd IW ad pstinest J and

arrier s3j)r| dgi ng the spaces o Pa %g h r
et syl e S g S e
or at eﬁjO7F‘?;P1 0&%&3 nﬁﬁ-ééﬁone 5 r&gatd Rdjd yakkisg ]sEevan@bnﬁﬁsesoa as to
nt rebifine paastdnetit arseyl dpyetpjled t SraQve nin @ et
al of tlpeov;datkbyn erlm ingg F&Cg ge- u%%éen% ?ﬁ%ﬁﬁ@!ﬂ Pt Qfidevel, | NG
£xtrudi né"'ﬁ"ﬁ‘“ﬁ’y %a e }:}t E&ﬁ se@tﬂﬁx@é‘sﬁd lewdn ingro | i ps
86 arﬁd 87 h@@ﬁipi@ﬁﬁlh@n m‘axodé mﬁlgggeeve cBmprises 12‘1, dgf)vetaﬂed 80
1 379; 134 gr 2‘19
deforjrs it intoWHAFhWE LA Mdder cut . gr geqvegleﬁfgtal% iﬁ%ﬁﬁégﬁ% é;e?’gc &
seal i pg engagenkn ng 3 YRRY SOREENE ineiali NG. swmd snn@mba mstmcbldmgf sal d
val | g 19 andgg ik 1@ ngsuﬂfmya ﬁn@&snmhea ﬂf‘é‘ cﬂg E“&ﬁ% %gfr ‘&gvgf ans
secutii ng net albolly psm&ﬁ wiijh gm’d‘f ‘t{g 1 S’;,o Lo T f Sﬁ,ﬂggwé Gysaid
packi:ng sl eevé’eée'ﬁih e %ﬁmg é%ﬂ Lngr G digiving N exterpdli Ses
an under cut gr% ‘ga &wlmemetgﬁgﬁrremlmdmc@hsmﬂqge g@gjedn agqjlape?ajlgs 19
and ‘ring re;sefﬁn\élangansaladsﬂam/\bntW®mdm¢G¢aﬂm spspedafsom said tﬁ“fg)‘:ngurfa“ S o
sai d packing sfudes. OnfT hésal% ol an annu ﬁgﬁ atment %oi\rts agsenbly
as claimed in & @Pm“e ‘nﬁﬁmﬁg}ggﬁn h nfgﬂiuﬁhcel smpmrm@ md:am orswd gneri N
whi ch said rrea,gga,a,aegawwugneﬁaladpampgmsséxﬁblf' a@p mF beg S
an in- ri ngs(t ansai dy pmd(lsngmg#neeii’éaléo it §?§ t‘?‘ﬁ“ EEU m&f sec"fgleent
el ast omeric fing ﬁﬁbmgg’amm ¥ 5Pt e 2l ddwhianay i Somat Gpdcsiodid by
the packing r ' spletc ic ring %ht‘ﬁle@gy s&ld sﬁ;ﬁ aehmntassbmlbly aergeprisiog %anadtmg

formation of rEifp B ME Sncars mtmhgtlsaedln sl:\zgg lgﬁgrcngm grmal

100
packi ng sl eeyedirestn|te theyuppss epd % ﬁ"ﬁ A The & gggmn

means. secur i “gpz?’"%i@ﬁ%@cﬁﬁ st 10RerS gammf:gtihe waei ey tm@evf o
apparat us. ] Gkd Mves lefi portion mprsaide spackinfn vleaveri ¢ éQWCBG’ngP‘qg?v’@etPlhc sai d

means securing sai
| ower ring receaokmgg;leavecm lajanTin e@EA' gn i:‘gc to the lower end rt1on of sald 105

plemental flam S‘?Mfﬁ@ﬂ OGN Packi 515@3, sa@S@BD g BERIEUPSI Ng a

ver- of said Q geQ:‘ﬁ-&mﬁ‘ Lefally Obtbidid bty by lsraad/pg:kag S1emee¢a|qlal

4. Vell bore cag Rgerapp appiaat weioncdlgid) CEO & qa}dn audiigprcngnd QpeL R, a
g 5(1}}1% circum eg o%l é{ &1 ar

vertical inner ingaslages tS41é aftfil
Wi thin said dé'tsgp %@1 ev nl%!ln rdl uteQYI Elsréa»le ﬁ&lainndagmauﬁffeameseaa ofer-

ber and havi ng @g{g beiyga retlcaibe Qeal sald trme T d aths ersalﬁody
Suppot e by | il ietmsal bR UGS T Gk, A, oy

and having an elias rf’&(fa"é’(f d %]d?ﬁﬁggd éﬁ“:g% ;fla teer mdvenf%@ry d&wrslerdly within 115
cylindrical <@ rsg(ﬁ “p&%,pg% Qoyanqimkﬁidﬁfa ya1<25mﬁ1ilamesp@n fmdusnoanors beteesn
bet ween sai d saakirdgaid apaceat tb reogrgs sdid 19we mov

surfaces, one oingswihdsa fj‘gj fa[aNT Y eaélgvﬁl’b,g;%aé:g"%,as
one of said an ‘ﬁ’B’H Wa%ggﬁr“ Feakse ogi@idtm{%

A vdid Joveen nng 120

abut ment bel oW rgbe and eRgAnd rmidbﬂerevamo mwtamaei |ab u rildnzillleln ShlfF

surf ace, suppors‘ealmg mmemml@eﬁaﬂl i caf“bv\@gl §Qe V%i ﬁ“‘t‘vf;‘a J}Q
assenbly body 9¥Efms A Gélgflé i% m 5 O i@k dbeteenC add' b d¥ai& Qleble into
supporting meang,ie gébﬁf, S id iR Bid: maalpa(séah ezgggearmﬂ ltbgud”l@tdm%and 125
packi ng assenmcys@mgobm@gangntawph@kndn terpah CHEM i ig: a i Agacing
novabl e sl eeve m’d inferngk aJlalmaln @E f° RGeS b 1

annul ar space, S, & %tﬁ’@ﬁami dldl uppeng liﬁasfeilingde eBéit 1ﬂupaid eptam %
assenbl y corrgy,r;1 ROsa@l B gngeep@rcbmpngpemangpd gernal Sgé@a?r iresgectizdlyd ri ng 13

sl eeve of elastonerlc material, an upper 35 directly to the upper end
portion of said one-piece metal lic ring carried by said sup- 100 packing
sl eeve; a | ower one-piece netallic porting nmeans, neans securing said ring
ring, means securing said lower ring directly to the upper end portion
of sai® directly to the |lower end portion of said packing sleeve, a |ower
one-pi e@e netallic packing sleeve, said |lower ring benig sup- ring, neans
securing said lower ring 40 ported wholly by said packing sleeve, each
dlrectly to the Iomer end portlon of sald 105 of sald rlngs |nclud|ng |nner

. o o .



i ng sleeve, said inner and outer |ip seals of seals extending
circunferentially around 45 said rings confronting each other, said the

[ _oute ' 110 packing sleeve and inner and
outer lip ing sleeve, said inner and outer lip seals of seals of both
rings being adapted to be dis- said rings confronting each other, said
posed in said annul ar space between said packing sleeve and inner and
outer lip sealisng surfaces, and neans for 1yizag seals of both rings being
di mensi oned ‘- i ; -

freely downwar dl yeldtdnitrio r13;§-59 Sﬁﬂﬂsy[t mfoaﬂight fd uhdeesue Ryoove |liDNGidt wppen atidgy re-
sai d annul ar spacethffnors geme theesealing o wgiyipk wﬁdumbutmnmomqy ehgaid

sald lower sald S n@‘d k¥of° il = iy %%a&v:‘;zﬁf
abut ment and t hegiys eaals 1mg£}ﬂgial bRASAPROT bHRY die ¥1d Agwer 70
upper ring towardg@am t [vothethe kdaligy supfagkidP -and semblrycewa:grsaeldlotwhereﬁb)pomon of

downwar dl y t owar d3%5 ten and corrpress sai eev

abutment to engag "a q%ﬁ"ni]gﬂa ??g‘eﬁ be(; }% g{“ éve

into wth sai d1(a RBionsal & smaid gl tbnglde@gmgnmb gg

I nternal and uppmaﬂm&tmmd ws@mbm\erseail edslxmove extsadna:bersnné anses
11

and to cause sai dPo% aij}% ““%‘gﬁg g?g oo end N On t:%lggéi‘tgéef’fslse'éve
¢ w1 Q W% eﬁ?égé’c'ﬂ k 10

to expand said i nGaP
into 60 seal s ofs batal srdfml@&akxﬁgma dpgdrings. and smt padking skewl wﬂ@rleagagﬁma
with said internal and 125 lic seal i ng engage ve iy fld lowirgringxeesivingl a com-
external surface ari gaseag ssem% hacki ng, Eﬁg@;t@éﬁ i pafdatower, end portion
respectively. tlca‘iloﬁ{%i/%ocf &?ﬂh lavo'g;ﬁf‘ﬁltérm r ANy cabih® agparai} iASRERL! ¥

as clai ned i n ch®icyhindrgal sﬁ&@ surfage, la hxcﬁllmm |amemchiiy| digroseg (ﬁ bt Bdvingiafl 85

whi ch sai d neans getb/utmmlgr githig S%‘[E etPr bady alipt al Stlﬁacs,a# gver-
external 65 ring {ff Y4H"pRAkE % B DY i 9&4;{1 m%lfnpog&gm?{
surfaces, respect latfyeiﬁéced from outer Member to de- cylmdncal surface opposed to and laterally
379 134 25 fine an annular space between said sealing 5p@¢€h§pmngxd| wterriah guria@e tke fapmndy

it into right re- SufEfRlepns if Q9die mpbesshayin p@%&a g’lp‘i‘:g theé‘me‘iw oncaof pidg
engagement wi th t g %é’&ﬁ'@ s“dﬁfﬁi“ifmﬁ’@a%h‘@lf 9D Qb SRSeeD Bhopirtith 4 fl A
19 and 33 and al soovfealrd &g abdmerSa phkingae b]@gbo }emVﬁberaﬁmlalﬂﬁﬂ AWRAINS toward
securing netal [30parish, b%klén@pﬂ@ﬂn&memm aid| E‘ abgtme%i p pagkingr dssegrbly seeyzd 5

packi ng sl eeve cofk &%E’l fory §§§P§ Wag’i: uw’?‘gﬂé I el s c&&%

an undercut groovend-p SedBIR bdﬁq;niihﬁ
and ring receivi gnde vmfanersd:u 1saubmrrgf sB@ve of elastomeric material, an_upper

i d ki | 86 WE cthr the; aigper rPé‘érI@ft{O 1§ nlaeta“lc gng gyriedshy, Pat0o
el 4 o m Bt SRR el R SRR

sai d neans securi mgealal HE PSwer dfpaﬁjoﬂg)flyadomaasngt ﬂedild: raemweprase ped mdtallid)-
ring to said packlpngg;;l desvee sgiddprer givg bgnig Sup- e%g lataes Fe@!ﬂngl asid lower ring
mn

el astonmeric sedP PIERE rﬁ?éb’g"gm ﬁg‘g i?%eiﬁjabrgél awer said 05

oy
d low Y
packi ng ring, the g exfe %olﬁr 1 321915 cféemé%&
whi ch serves to hahedinhéreandi quee rofedaxd kthﬁnsardfrugau lu ﬁn
seal s in sealing éfhé‘ﬂ‘@ “WF’( Hldt T di e@Fﬁlﬁwg n er’f‘fs%IIHf @E‘Z‘?‘ naro
oer ring to 195 ﬁﬂ%&?ﬂ T R é@ﬁm ghio

sl eeve conprises a&e ggda@tweo bédisal 1d oEr cdﬂfrﬂg:ml’geaﬁhvb & Asaidd M
WHAT WE CLAI M | S: -posed in said annular space betw eemintwkma ah%e srmen ahd)welterelnd

portion 1. A seals? ;%’ﬂ:g e%éﬁ)
tical outer bod;ﬁ0 aég%“rp ﬁg@@fm iy mally4 iti ¥ Eﬁ\c& %wnsvé%%;e ithin 115

i ncluding 20 cyli rtdﬁar«tadld @ Btinem osngageaaei loaen/eaatdl saalingmuﬁmes aad \tmﬁd tbalnlxoy

"_)in

di sposed outer bodi gna%sn aahmﬁ e idh sapgp
internal cylindri era{lg’ﬁl ckl bs%d Asimde & y w% g 120
cylindrical seal’? thg;waadeé Sﬁﬁﬁ(ﬁ it nReve MAOAYywiiiRgHor i day aindl Othé&l Is @Camd

sai d i nner menber swémm naaament with j safid ommal #mid upRerdritgateiveng sand le\mrermab sherf

spaced from said c?fﬂ:’%‘ﬁto %Fgﬁd m"‘ggs ealslzlé | g 8bbe "T‘% Fﬁ% ?a"i?klflle ve
laterally 25 fing safs n{@, Ales IS GRS 2l gdgslnen§ 5111&1125
i nt er nal surface tlio dealing) &@agemerit aveiths sald)rm:emil sratedm tbl‘&u awdnlglck@gl

annul ar space theraeg)ell%@rf“ff ! seﬁ’@n;"bo _prslappterolip
said bodies havi ng“adiat] Eﬁ“}gg;% %upggalhc % o

| ongi tudi nal |y @5nghgStlshidCackibgl RleeVet mg)nmeaais 420 1stam sumeﬁ rE@lMﬁfl 130
abut nment, a packing assenbly body nenber novabl e downwardly toward 30

carried by sai d supporting neans, said said abutnent, a packing assenbly

secured 95 packing assenbly conpri sing m I d supporting neans
and novabl e sl eeve of elastoneric naterﬁmm umm)m,”mwnwardl y into said
annul ar space, said one-piece netallic ring carri'edsby*said sup- packing
assenbly conpr|5|ng a packlng portlng means, neans securlng sald r|ng

o e o, oy Y



ring, nmeans securing said lower ring directly to the upper end portion
of said directly to the lower end portion of said packing sleeve, a |ower
.—one-piece netallic packing sleeve, said |ower ring benig sup- _ring_means
- securing said lower ring 40 ported wholly by said packing sleeve, each
directly to the lower end portion of said 105 of said.rings including inner
and outer lip packing sleeve, said | ower ring being sup- seals extending
ciregunferentially around portﬁmlmholly by said packing sleeve, each the

in iMiner and
out er Alppﬁgatsd ecdaim e@an dlaimn Aein am:heolat ﬂamgé |opsaadaaadmr aid pgtal s ext endi ng
cir cuﬁ"i’fl ;z%ﬂa}flyswﬁ%&nses‘WB“SZElgd qf ﬁ‘ Q’a ﬁ eacgmot h&t, said the
i nner c@t (ﬁ augﬁﬂﬁz Te f\tlllréas El'befﬁ a d inner and
out es ubpep end Ipgriidh & \seid Sikifk sIEREr aamchscsu&vaf inl the as&al pSn g &&l s of both

ri ngs atybaidy magha oednawdo@weh xng tosangs ri ngs confronting each ot her, said
posed HH ST, I R, PR it Fhner and

“‘ﬁ%ﬁe s |
out er dyeP et mdagofsswa sl Meed®n e% AHVAsNGhows SAKE &coROt h rings being
di nﬂamSlmnAdparﬂus wclsmednsdmpontmn@ammawngt packing as- itially to nove

freel th f@aﬁﬁdITH“§€Wbly car&g thereby longitudinally said
% Pd
ﬁﬁh

annul f‘? > b8t ween to the P88t nent to engage sai d

| ower ce“s@g uﬂu est, sa;ad nMeansGRAHANDWATT &@on t h sai d abut nment
and 13 kpmer $hd fportiomiof saldmgcls@ deesupportl nGharewd PatendAgatki ng as- upper ring

t owar 9:1 éj‘%m %&gﬁguﬂﬁwﬁm vf gL senbly céﬂé%‘ﬂl E%éﬁeeby downwar dl y t owar d
55 te ing sl eevlgond&alvanqbut ment to engage said
Iomer rlng 120 therebetmeen and expand said sleeve into with said abutnent

and then shjft, said seall e mnth |nternal upper ring

C onBLH e, dlt MR s e PO M plol it B BBl S0P kg
ten and conpress said pac%ﬂh@‘*%ﬁ@eve sl eeve to expand said i nner and
outer lip therebetween and expand said sleeve into 60 seals of both rings
into bridging and netal - sealing engagenment with said internal and 125 lic
seal i ng engagenent with said external external surface and to cause said
packi ng and internal surfaces, respectively. sl eeve to expand said
inner and outer lip 2. An assenbly as claimed in claim1, seals of both

rings into bridging and ch said means securing said upper lic
seal i ng engagenent with s a@!ﬁ”’ ﬂMng to said packing sl eeve
conprises an and |nternal*sumf tively. 130 6

1 379 134 6 5. Apparatus as clained
inclaim4, in plemental flange of said |ower end portion which said neans
securing said upper ring of said packing sleeve. 20 to
sai d packi ng sl eeve conprises an under - 7. A seal assenbly
substantially as cut groove in said upper ring receiving said

her ei nbef ore described with reference to 5 upper end portion of said
packi ng sl eeve, and as shown in the acconpanying draw and said neans
securing said lower ring to ings. said packing sleeve conprises an

under cut 8. Well bore <casing apparatus sub- 25 groove in said | ower
ring receiving said stantially as hereinbefore described with | ower end
portion of said packing sl eeve. reference to and as shown in the accom

10 6. Apparatus as clainmed in claim4, in panying draw ngs. which said
means securing said upper ring to said packing sleeve conprises a
For the Applicant dovetailed groove in said upper ring re- ceiving a

conpl enental flange of said GRAHAM WATT & CO., 15 upper end
portion of said packing sl eeve, Chartered Patent Agents, and said
means securing said lower ring to 3/4 South Square, said packing
sl eeve conprises a dovetail ed Grays I nn, groove in said | ower
ring receiving a com London, WC. 1. Printed for Her Majesty's

Stationery Ofice by The Tweeddal e Press Ltd., Berw ck-upon-Tweed, 1974.
Publ i shed at the Patent O fice, 25 Southanpton Buil di ngs, London, WC2A 1AY,
from whi ch copi es may be obt ai ned.



