07 JUN 2004 CLOSED END SEALI NG PLUG The invention relates to a cl osed end
sealing plug for blind installation in a suitable hole thereby to plug and
seal it, e.g. against high-pressure fluids. Blind 5 installation neans that
the plug is installed by access through only one end of t@z n&@@ Q her
types of sealing plug (e.g. those known under the trademar J EAL and
KOENI G HK) conprise a hollow cylindrical sleeve and a stemw th a tapered
head portion which is drawn into the sleeve causing it to expand radially
until it fills the hole. The princiﬁgggghﬁgggQQSage of this type of plug
is that the surface finish portion of the stem nust
be controlled to a high standard to avoid a potential |eak path between
the stem head and the sleeve. In order to ensure the high standard of

surface finish is consistently achieved, the stemcompanapton b aranuf act ured
ei ther by cok, fRegidtorelatemon desaggnsaries Bﬁlﬁﬁ rhb%c)fual ity surface finish,

or else it is machined from bar so that the high G%JJaéha-%é sgﬁ,{dace finish is
pr oduced béaqﬁqhﬁo\ £ ROIQPenasdadil, 6. BorGRN NEFRRREE" ne fiods have a cost
'S

penal ty ¥ esiTtable froma cost point of vi e\ﬁ\llf %r?%%ﬁraamgg%ﬁire th_heh
ve specia ig

stem by col d, f.or g s Whitaled by ansess BEHFEY

qualily Wﬁ‘é’&%ﬂ %e%ﬁgﬁ'@@?‘éwe\gi of achieving this is to have,acrGlesgd end'

desi gn whereby the s|e seeatiﬁé)Fﬂgf(l@_gtthbse kmowrendgidprt e‘%a%%ﬁ instead of a
eatlie

hol | ow cyl i ndertheH¥RES & 0 designs of such closed _rﬁgaﬁl ugs, e.g.
g

those shown in GB 2314904B ERncARnkiceat 2od anterd 9d8208Pe"
sat i sfyi PENES HEe 8OMBS %hﬁ‘ilgu s@enci al quality wire for th

i nh hor t cor ngs, Fi Besaismiine eppaasidaivorit nuedrelbe s
i nher ent shortconi ngs. Fi.rs auamhdite empadsd Ve is
achi eved gytier aiiicR arﬁlﬁ’"t'%tﬁg‘b%alest 2 head conpl etel y through and oyt .of the

bore of the sleeve, the |ength af.dheun Wahiteheeotsednishyot gPFF or der to
naxi ni se The prirgiealgisgHvantage & tnls(?ypet SR

i [ tential teak
10  head portion of the stem must be controlled ta @ high standard to avoid a po

i tandard of
path between the stem head and the sleeve. in order to ensure the high s

i '« manufactured either by
surface finish is consistently achieved, the stem component is nai uf:

i it i hined from
cold forging from wire which has a high quality surface finish, or else it is mac

ini ration. Both
bar so that the high quality surface finish is produced by the machining opé

iti i int of view to
15 of these methods have a cost penalty and it is desirable from a cost point ©

high quality surface finish.

' i sleeve
One way of achieving this is to have a ‘closed end' design whereby the

i r, earlier
component is in the shape of a can instead of a hollow cylinder. Howeve

i 904B and FR
20  designs of such closed end plugs, e.g. those shown in GB 2314

i ity wire for the
Application No 0908304, whilst satisfying the need not to use special quality

pansion of the sleeve is

stemn, have two inherent shortcomings. Firstly, because the ex

f the bore of
achieved by drawing the tapered stem head cormpletely through and out ©

i i imise its retention
the sleeve, the length of the plug is necessarily long in order to maximise !

d is drawn
25  force within the hole being plugged. Secondly, the stem tapered hea

e and removed, and the whole

completely through the reduced bore section of the sleev



25 force within the hol e being plugged. Secondly, the stemtapered head is
drawn conpletely through the reduced bore section of the sleeve and
renoved, and the whole I 0 7 JUN 2004 stemis discarded; td;@rﬁ@?[mf t here
is no remaining solid core to the installed plug. The eff lJ his is to
all ow a greater degree of elastic recovery of the expanded sl eeve than
woul d be the case if the stem head portion remained in the sleeve after
installation, as is the case with the present invention. These rel i er
desi gns 9%1,94 HOS,AEE (HBRUEre! dehaismoremaminiuesid oofd icciheinsylise PB!%S@W ng. In
ot her wot S, sonetines the plugs leak at relatively |ow Ercgglsurqe ﬁﬁnd can
even be forced, out .o B Rk qMietdl elddfic Fuloeenysif tite @XI280¢4EFHY
pressure%f%cgﬁ%h%tﬁ% teoc%llog?ﬂ he pregent invention is to provide a closed end
pl ug which overcones | 6L@BS réfiaind® iMteataivagifigr inttakatipnedelit

I nventi o‘HO‘H?gWr&F’egf‘;‘sﬁ .B&E%ZQB?S%E aspects, a sealing plug as defined in
claiml1l. Further, preferred f r fadiie deRiRBlF plga e kekintediavdacl ai ms
2 to 7. Weﬁ%wthéh%ﬂrﬁaﬁ% Vnet%ﬂ%é{ ftf’ﬁ[:‘é&%lenvlentioir(‘lg Wi IF be described by way of

exanple and wth reference to the i@ s dRa BBy feak whiatdtivalye
sect ifonsretdhﬁ%@ﬁﬁm&“§3é‘éflR?W‘W'ﬂa,O%qﬁ%gﬁé lllmasmd %grgt of an installation

toal being shown in axial sectjon an iR eheSHA¥Rsihg relatvedt i on. | n
the dr aniowgeessUrpgandcan 8YRIS rﬁﬂ%‘%é%@t&ﬁ?g?@’ﬁ gures 2 t% 5 show

successive stages in the installation of the plug, Figure 6 is simlar to
Fi gure 4idwprestioes. a slightly nodified formof plug, and 20 Figure 7 is an
enl argenent of part of Figure 6

One object of the present invention is to provide a closed end plug which
overcomes these deficiencies.

10 Accordingly, the present invention provides, in one of its aspects, a sealing plug

as defined in claim 1.

Further preferred features of the invention are defined in claims 2t07.

A specific embodiment of the invention yvill be described by way of example and

with reference to the accompanying drawings, which are sections through a sealing plug,

15 the sheli and part of an installation tool being shown in axial section and the stem betng

shown in elevation. In the drawings,

Figure 1 shows a plug before use,
Figures 2 to 5 show successive stages in the installation of the plug,

Figure 6 is similar to Figure 4 but shows a slightly modified form of plug, and

20 Figure 7 is an eniargement of part of Figure 6.

Referring to Figure 1, the plug comprises a closed end sleeve 1 and a stem 2

which has a weakened portion in the form of breakneck 3. The stem head 4 has an

enlarged portion 5 and a sortion § intermediate the enlarged portion 5 and the

breakneck 3, which is substantiéliy the same diameter as the pulling portion. 7 of the

25 stem. The enlarged portion 5 has its circumferential face 20 slightly tapered, as shown.

The transition between the eniarged portion 5 and the portion 6 is in the form of &



Referring to Figure 1, the plug conprises a closed end sleeve 1 and a stem
2 which has a weakened portion in the formof breakneck 3. The stem head 4
has an enlarged portion 5 and a portion 6 internmedi ate the enl arged
portion 5 and the breakneck 3, which is substantially tHe7 JEh#0gi amreter as
the pulling portion,7 of the 25 stem The enlarged portion 5 has its
circunferential face 20 slightly tapered, as shown. The transition between
the enl arged portion 5 and the portion 6 is in the farmof a 2 07JUN2004
shoul der B. The circunferential surface of the enlarged portion glof t he
head is slightly tapered. The agpen | Sey of theiteall v shightni t h a
rel at i vahpusho®.t Tlﬂm@@”ﬁﬁ?’e@ﬁgrﬁﬁgceﬁﬁﬁggﬁl%F‘léeeraggtoziﬁguI ling portion 7 has

conventional pulling grooves 9 for engagenent with a conventional blind
rivet inaperetation tool. The sleeve 1 is manufactured fromrelatively soft

mat erial such as alumnium and the stem 2 i . g omdredl abbmegry hard
materi al suchTiesomsnesid of Thesigp¥el & fermed ‘?ﬁ’&@ﬁ%?g%%gﬁto the stem2 in such a

way that there is an 10 abutnent of sleeve material against at |east the
radi al I yqputer part of the shoulder 8 on the stem head. Figure 2 shows the
pl ug engaged in an installation tool of which the annu k@ce 10 is
the leadi ng paré steansLlingsgartiend? has convEBLANG emlmg groNot gﬁgre%“gﬁ?%ﬁéme

nosepi ece has a conical projection 13, the | eading edge of which is of a
smal | er di.anet aterkBnilAind riket ihstekationdost.er 14 of the sleeve 1. Nosetip 10
has a projecting bass 15 of appropriate dianeter to fi V\S/iath%miuwe hol e
11, which hasﬁ@%le%@é‘?% mehufzetessirorg mm@e'mg@matenal such a ;

and the stem 2 is made from relatively hard material such as steel.
The sleeve 1 is assembled onto the stem 2 in such a way that there is an

i 8 on
10 abutment of sleeve material against at least the radially outer part of the shouider

the stem head.
Figure 2 shows the piug engaged in an installation tool of which the annular

i i . The
nosepiece 10 is the leading part, and inserted into the hoie 11 of workpiece 12

i ichi iameter
nosepiece has a conical projection 13, the leading edge of which is of a smaller dia

i jecti 15 of
15  than the bore chamfer 14 of the sleeve 1. Nosetip 10 has a projecting boss

. . u
appropriate diameter to fit within the hole 11, which has the effect of recessing the piug

i " f
within the hole 11, so that the plug sleeve 1 is entirely within the hole 11, the length ©

the sleeve being less than the thickness of the workpiece 12.

. : ,
The instaliation tool is of the type commonty used to install breakstem rivets 0

ippi i temb
20  lockbolts. It includes pulling jaws (not shown) for gripping the protruding piug s y

jece
engaging the pulling grooves g, the jaws being retracted away from the tool nosepie

tan
10. The nosepiece reaction force is against the open end of the sleeve 1, sotha

i [ i i ct to the sleeve 1.
increasing tension force is applied to the stem 2 with respe

. . 10
Thus. referring to Figure 3, when the toot is operated, the stem 2 is drawn int

i i tool
25  nosepiece 10 and thus the stem head eniarged portion 5 IS drawn towards the

inst the
nosepiece 10. The initial effect of this is to force the sleeve bore chamfer 14 agai



within the hole 11, so that the plug sleeve | is entirely wthin the hole
11, the length of the sleeve being | ess than the thickneﬁs of the

-wor kpi ece 12. The installation tool is of the type conmon giﬂﬁéﬂmto i nstall
breakstemrivets or 20 |lockbolts. It includes pulling jaws (not shown) for
gripping the protruding plug stemby engaging the pulling grooves 9, the
jaws being retracted away fromthe tool nosepiece 10. The nosepi ece
reaction force is against the open end of the sleeve 1,1 SO th’(%trifiﬁﬂ

i ncreasi ng tension LS 18ppkinedpliing faecesihermageuthensip@sgee t he

sl eeve T@Seﬂ'ﬁﬁ,copgf%ﬁofe%bto Fi gurep3, when the tool is operatgepl,t the stem
2 is drawn into 25 nosepiece 10 .06k bRt tesSoreat hetaly entvargediDortion 5
i s drawihet@@k%“d@?rﬂgnf®%IAO%%gl§épicece 0. The initial effect of this is to

force the sleeve bore chanfer | NSthd Bemprelsive fdbe B&B4endzepi ece
coni cal cb:sngQE}&an‘ﬁ‘tflg"?s FRg %‘él@?e?{g ‘force iﬁcreases, the sl eeve nateri al

in the region 16 around the ngsepie ' Sdusirennd ateid or oee
r adi al | shouitler® asthR e hepp el T BasEh s HtrSftesPOIsIignd frater el P The

SRS AR A AL - o f L esndeall tenHolehethis
nosepi eclg dfrice slases (ar@g%’qhﬁg)oﬂms%aqngﬁ %fﬁhg sténl?)%% F&R

in zonhe 5 17 of the sleeve

(around the portions 3 and 6 of the ste t Idrbsdeiendn®l e i n
this reaghon AAshe hadfodteToFeEaSS: ﬁﬁée@%&%{eﬁﬁlgﬁgﬁ%%fsn%tseri al in zone 17

Is pressed hard against the surface of the ho L o LOgE apngageent . Up
to this peint tesurtloatohthe hae inte HESE PRIRRE 'ep;aa{{)%ggﬁhst choul der 8 i s

sufficient to sustain the load. Referring to Fi Lljrgle/ffo A£s the installation
t 0ol appieagecuenatgtiaageinst shader @ it AENCIEH 19158 18 Bt rent face of the
sl eeve begins to plastically yield under t

This creates ppfeN@ftofigarteet, as i @stag@t@gstgglga r‘ggég%egrﬁéteg rclgg?/ gﬂg%d.e{ hg
Ba: Fl(bg szg(%(::e :t?utrirez'tj fggeto??heuspi)g;!re brz]ag%nfs tc(J) ];Jla}sggaﬂsyl y?e%’ Sn&ér tﬂ_@ﬁrésgﬁﬁeqj'is' ng
the shouider 8. This creates an even greater radial pressure between the steeve and
the hole in region 18 around the upper half of.the sleeve 1. The increasing pulling load
causes the head 4 to move forward relative to the sleeve, leaving a cavity 21 behind it.
The enlarged portion 5 of the stem head has a conical surface 20, and as this is drawn
15 into the zone 18 of the sleeve 1 adjacent its open end, the conical form 20 has the effect
of creating a substantial increase in the surface pressure between the sleeve and the
hole 11 in zone 19 adjacent the leading end of head entarged part 5. As the installation
tool continues to apply a pulling joad to the stem, the load increases to the point where
the breakneck 3 on the stem fractures. The tool with nosepiece 10,with the tool jaws
20 - holding the stem pulling portion 7, are removed from the workpiece, leaving the stem
head portion 4 securely retained in the installed plug, as shown in Figure 5.
Compared to other sealing plugs referred ta earlier, a relatively small amount of
axial movement of the stem is sufficient to create an effective seal between the piug and
the hole. The extent of the stem movement can be gauged from the length of the
25  remaining cavity 21 in the sleeve (Figure 5). Because the stem head portion 4 is

i i i large
securely retained within the instalied plug, any radial relaxation of the sleeve IS to a larg



causes the head 4 to nove forward relative to the sleeve, leaving a cavity
21 behind it. The enlarged portion 5 of the stem head has a coni cal
surface 20, and as this is drawn 15 into the zone 18 of tfbe]jleeve 1
adj acent its open end, the conical form20 has the effect * ‘o UNHBat i ng a
substantial increase in the surface pressure between the sleeve and the
hole 11 in zone 19 adjacent the | eading end of head enlarged part 5. As the
installation tool continues to apply a putting load to the stem the | oad
increases to the point where the breakneck 3 on the stemét{éq Ctu%lﬁlsch The
tool with nosepiece 10 w,th . : 90} s 8168 bROveertbbdiasye €A i ng
portion E;deafr@reF%?fﬁ?}etguﬁ'—@méﬁga%\o?kpi ece, |leaving the ste?h hea@ﬂﬁgorti on 4
securely retained in the ins | M@ Athespiogard metFnglindngins ared to
ot her seare ggﬂ#jﬁtﬁésduf‘égg?er@a%atﬂ%tkog'g%%irer,r arelatively small %gmfnt of
axi al nmovenent of the stemis, suffici L@ ot abimeain ekfiesialedddeal
bet ween tgheg tmlajgeaiﬁﬂex@ﬁé‘%l‘@?‘eﬁ?gﬁtéﬁ%ﬁt of the stem novenent cgn(be
gauged fromthe length of the 25 remai ning.caui g dddignf tieesteind®ae. (Fi gur e
5). Because thégwbe@lar@aﬁs’b@’i’taipt’?ﬁ5‘ﬁ|ei ‘SH‘@%};‘@?@ y ret ined within the
installed plug, any radial relaxation, of t | BEME oioové @2 adlaaegiehd 0 7 JUN
2004 ext effs Risewenttenh haaduportions i UHV‘P%%WQF%B%QESWE%S bet ween t he sl eeve
and the hole which are generated during the installabign,aeetirabitas tiod t he
plug are L&l aidied Tine gunpodensitibae pwgve BRiRto oY Sé?eé’gtrlé% extent than if the
stem head were not retained in the installed pl ' e5tln agretersibow a
possi bl e padi Ligcatd pio ofe dideved esialfg @f‘“@ﬁé"‘@{%\?rg%z‘i@cg:% 5 this case the
stem head portion 6 is provided with an annul ar grogve 22.adi@aeasuldbe
shoul der By The. HWithrse elecveenghestalied piug- BH%“ ‘\%vysﬁ' %'gn\}e material to
flowinto |%h as the stemis drawn into the sl,eeﬁe.h %rS%TfE@Eo@e-ri ng of
mat eri al 230c}qzlggﬁ RS ¥ih§ asrelersehapear ondie hert! PHPOT Re' §PBMW thin the sl eeve
on the in&{&116 %I ug. Alternatively, a simlar ef-LS%Ehgn%%h%uQﬁgm of

10 The sealing plug of the foregoing example will provi

i i hen
sealing. For example, @ plug designed to seal 2 hole of 8mm diameter will, whe

properly installed, resist a pressure of about 600 bar.

The invention is not restricted to the details of the foregoing example and

possible modifications.



produced by having a reverse taper on the head portion 6, instead of a

.groove. 10 The sealing plug of the foregoing exanple wll provide enhanced
‘strength of sealing. For exanple, a plug designed to sdgn}] JéNIgj e of 8mm
dianeter will, when property installed, resist a pressure of about 600

bar. The invention is not restricted to the details of the foregoing
exanpl e and possible nodifications. 5 07 JUN 2004 CLAIMS 1. A sealing plug
for blind installation in a suitable hole thereby to plug and seal the
hol e, which sealing plug conprisefk sl eeve having one end closed; a
stem having a head at | east part of which is radially enlarged with respect
to the remai nder of the stem the stem head being within the sl eeve and the

stern protruding fromthe open end of the sleev assi| pough a part
of the sleeve, m@ﬂg%namstdﬂb@mmﬁla Mtes@@éﬁ%&eqygﬁaﬁ‘gaaﬁ‘ﬁe%%ﬁ@n | ess t hat
aa,

that of'-tA&eEHNGR the stem head having a shoul der, and there being an

abut nent of sl eeve ter| ai%@'s_nst at least the radially outer part of
t he shoul B@Pgw?‘ﬁgsgg@?ﬂ élllelgsont‘)‘ei ng of a material which is harder than that

of the sleeve and  _bein gséd:t h a weakened portion at a position
i nt &r nedi ateaﬁlﬁév%aa‘ﬂ”%gagtghge 15 'part of the stern remote ther m

_ ro
wher eby, when the seali r}%ﬁglaﬁgﬁgtspgmwﬁmsirazdiallysanlarﬁﬁﬂ BHREESOECHI% 1 t he
e “hol e,

sl eeve entiasleyn GRYRT A and increasing tension force is applied
to the stemwth

the remainder of the stem;

i en end
the stem head being within the sleeve and the stern protruding from the op

i i | cross-
of the sleeve by passing through a part of the sleeve which has an intema

10 sectional dimension less that that of the stem head;

i material
the stem head having 2 shoulder, and there being an abutment of sleeve

against at least the radially outer part of the shouider;

: ichi jeeve and
the stem head being of a material which is harder than that of the s

ition 1 i d and the
being formed with 2 weakened partion at a position intermediate the hea

15 part of the stem remote therefrom,

i i i sleeve
whereby, when the sealing plug is inserted in a suitable hole, with the

entir h M i rce | i he stem with
ntirely within the ole, and increasing tension farce is applied to the S
- ]

i i the sleeve
respect to the sleeve, axial compression iS applied by the shoulder to

dially to
material abutting it thereby causing the sleeve to deform and expand radially

?

the head remains within the sleeve.

i thereby o
2. A sealing plug as claimed in claim 1, in which the stem head is tapered, y

i ve.
assist in the radial expansion of the adjacent part of the slee

i i i f the sleeve
3. A sealing plug as claimed in claim 1 or claim 2, in which the open end ©

25 is provided with an internal chamfer.



respect to the sleeve, axial conpression is applied by the shoulder to the
sleeve material abutting it, thereby causing the sleeve to deform and
expand radially to 20 engage with the hole, and thereafter the stem breaks
at the weakened portion so that the head remains wthin Qfejiyigrve. 2. A
sealing plug as clainmed in claim1, in which the stemhead is tapered,
thereby to assist in the radial expansion of the adjacent part of the
sleeve. 3. A sealing plug as claimed in claim1 or claim2, in which the
open end of the sleeve 25 is provided with an internal ﬁg?hrrfqr.veG 0 7 JUN
2004 4. A, s6alddl6q Bludtsagaisedimesin 8 ichaioniee ifemaiNeR e "Int'eftal chant er
of the sleeve cooperates with a conical projection on the n?scﬁpi ece of the
instal | ation BBé}%ate%SwitH DeRes ipngediensdre horepEck 9 HgIN$IBEI08 PHE st em wi t h
respect to the"sfeeve to create radial expansion of the plug in the region

near the open 8 51cROY ShpliSd B thA stszabith gegpleattodise BAYSHACTFA®any of
t he precedi ﬁ'bc"%%%?ﬂ%n%?n Wr?i ch@tphe head is provided with a |ocking portion

of reduced cr&%g? se%éiioggrld—{eg%@m%@%gima@lﬂ}e opdmesnd dfliee sleevd/e i s def or med

as af oresai d2 A | eeve at |east partially enters the |ocking

portion to assist in |ocki : i el Aek onmeictsthedneed 15, A
seal i iy pPud® 822EEAET Fﬁ%fféﬁ%ng,eﬁﬁﬁ p\aé}{%grﬂ@t he | ocking portion is

provi ded by an 10 annul ar._groov Gdd. E1GtiBha) GirAenstdraiwvimedeiynwbei m 4,
in which therPYERY w&hﬁgP‘?ﬁ‘%ﬁp? Iorﬁ?for\%ﬁ‘éégﬁﬁy a reverse taper on part of the

head. 8. A sealing plug subst antiald yofsaNer el gelesectesaridigens b

ref erence t ohesingveii e acconpanyi ng draw ngs.

the locking portion to assist in locking the head into the deformed sleeve.

6. A sealing plug as claimed in claim 4, in which the locking portion is provided by an

10 annular groove.

7. A sealing plug as claimed in claim 4, in which the locking portion is provided by a

reverse taper on part of the head.

8. A sealing plug, substantialiy as hereinbefore described with reference to, and

illustrated in, the accompanying drawings.
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