splice sleeve for reinforcing bars utilised in concrete wall structures
col ums and nore particularly to a $plice sleeve having a |ongitudinally
el ongated shell provided 5 over at |east a substantial portion of its
length with a cylindrical external surface to enable a sleeve of less -
dianeter to be utilized for applicati-opn-in thinner concrete walls. Al so,
the | ess dianeter sleeves contribute to an increase 10 in the core ratio
of colums and therefore the cross-sectional area of the colums can be
conpar at i vel y SPAd@F: SLREVRE IROR (CONNEEBING . REDNFORCENGOBARE! f ace of the
sleeve is provided with annular ridges wth the annul ar space between the
15 interior of the sleeve and the exterior of the reinforcing bars being
filled with groutinFhdia Hinventia relates bbosaasplite sldges forthe sl eeve
i nterlocking tr@qntz@rr%lwgt Ibadrhe usdﬁe;afseeé Ofn fé&ﬁékatgowafit ﬁggaeeqrggner ally

aligning the ends q t he 20 rei nf orC|Q%& bars. In one e I ment of the

i nvention, th&FsFOHWYS ARd JORs, PEEELS %F*%rt%uﬁf%EéécﬁhﬁéﬁeYﬁper t owar d
the outer endham.lnlg a Imrfgﬂﬁuanrnadg@s dEoriga©édt SRe FRNBroeigel in relation
2 wedgi o o BYSEr 8o ier i BpRa A ShLh ot TASE 18E (i3e 1 REEERGS PO
rei nforci ng b®¥it¢h pncyddmdaicatb@itraarnabfsuhfacavention, the internal
surface of th@osgﬁkblbsacﬁth@%'%%| %@%tJEEmQESf”@5 gédgg§1hgg@ease in

hei ght fromthe center of the shell toward the outer end to provide
the desired for appllcatlon 1n thlnner concrete walls. Also,

SPLI CE SLEEVE FOR CONNECTI NG REINFCRCING BARS This invention r%lates to\a Lr
or

(A the less diameter sleeves contribute to an increase

10 in the core ratio of columns and therefore the
cross-sectional area of the columns can be
comparatively reduced at structural design. The
interior surface of the sleeve is provided with
annular ridges with the annular space between the

15 interior of the sleeve and the exterior of the
reinforcing bafs being filled with grduting with the
ribs on the bars and the ridges on the sleeve
interlocking the bars with the sleeve for fixedly
connecting and generally aligning the ends of the

20 reinforcing bars.. In one embodiment of the invention,
the shell of the sleeve has interior surfaces
which taper toward the outer ends with all of the
ridges being of the same height in relation to the
internal surface whereby the tapered internal

25 surfaces produce a wedging or compression acticn
with respect to the grouting and reinforcing bars.
In another embodiment of the invention, the internal
surface of the shell is cylindrical and the internal
ridges increase in height from the center of the

30 shell toward the outer end to provide the desired



-2! wedgi ng-or conpression action with respect to the grouting thereby
fixedly interlocking the shell, grouting and reinforcing bars. In further
enpodi ments of the invention, the sleeve 5 at one end thereof has a
smeQi-hly tapering internal and external surface with the internal surface
havi ng annul ar ribs of constant height fromthe tapering internal surface
and the external surface having reinfor-@-~ng flanges or 10 ri dges having
an external edge formng a continuation of the cylindrical surface of the
remai nder of the sleeve or the end of the sleeve may be sharply tapered and
t he remai nder oWedigdngl eeveopginegsdyin rdtiiced wiidthh rerspeat it er nal  and

external 15 SHEfeaE%thtllﬂigt Qﬁerr'egﬁesﬁ%dtl@/e'\:bn@e%ﬁgb?dc é‘g%f&ce progressively

i ncreasing in hel at ent i ssued Novenber
17, 1970, d.sc|§§s§la sﬁpwéénglééﬁer@n@ﬂqn;ung|hqqpqrwﬁﬂuﬁuruuﬁ;spluced

sl eeve is doubl emBBdimehist @£C @MieCalnvieh tad,] FWHeAtd1ewd th the thickness of
the wall beging constant and. the external sur'faces tapering fromthe center

i nwar dl y t Bwar d@tt ABReofRd, thageof \haghpcsmogthin-tapesdrg Ankexnardn is to
25 provide a apndi éxternaleshefaeenutehi het haterdslosug€aeeal | y aligned

ol 0T g, O, ARSIt 0B SAET AR n kB e o o
ext ernal di anetbtapévingsiéntarnhlnsarface and the .
external surface having reinforcing flanges of
10 ridges having an external edge forming a ~
~ continuation of the cylindrical surface of 'the
remainder of the sleeve or the end of the sleeve may
be sharply tapered and the remainder of the sleeve
being cylindrical both on the internal and external
15 surface with the ridges on the internal surface
progressively increasing in height.
o My prior U.S. patent, No. 3,540,763 issued
November 17, 1870, aiscloses a splice sleeve and
its utility in which the spliced sleeve is double
20 frusto-conical in configuration with the thiCkhess
of the wall being constant and the external surfaces
_— tapering from the center inwardly towards the outer
—/ ends. | '
An object of the present invention is to
25 provide a splice sleeve for connecting the ends of
generally aligned reinforcing rods with the sleeve
having a generally cylindrical external surface on
the shell to enable the sleeve to be formed with a
smaller external diameter for use in thinner
-30 concrete walls and in columns having less
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30 concrete walls and in colums having |ess -3- cross-sectional area.
According to the invention, there is provided a splice sleeve for
connecting reinforcing bars in reinforced concrete construction conprising
an el ongated shell of one-piece construction, said shell having a portlon%’;,
adj acent at | east one end thereof with a substantlally constant di aneter
external cylindrical surface and end <sdmfaces each having an opening for

recei ving the g itdins Hed ei nforcing bars-to be connected, the
internal surface of the shell including a plurali n |tud|nall

{
spaced, inwardly ext &FRAFS Wthdioarths dguze ?lq%duEg§EF|+ﬁ Fﬁﬁlﬁ?%néter as
 they approg@h ildee W&@%ﬁtcdmmlﬁaﬁwﬁcmgtM§hﬁﬂxlreSﬁfdrtéeBernal

surfaces an r|d es bei nstructed Jin a nann $V+h e f dgi ng

action and PR sg:g‘c %e%sﬁ%‘}ﬁ’a’f“b‘-’r outi °%?€? Thsefted into

t he annul abnep@aedeetammrtmlrom nfsaic rehelal shavnbeg tadpént ot he shel |

through tNe RIS A dde ﬁ%ﬁ'tmé&fewﬁhweséﬁgénéysigg use of
y to l'oc ar

t he sl eeve grouting and orcl ng s fixedly
'throughoutCPﬁéqaﬂﬁmiﬁﬁ$eQQRa%ﬁk%ﬁqﬁﬁnc¥%ﬁﬁéﬁkﬁﬂk o faee i arerent surface

of the shelghrdeidey r&c&ﬂdxafdla@%ﬁa wgéﬂmmfdher@é@nsméaew@ a\nah central
openi ngs for recel Vi r}gt he Pl nforg} n%ebarsb Proefrtlarag% % £ g i‘he
shel | adj a®@fttORE & @a‘é} e rEDIPH et FR&I LR RERPAL
surface, sautfrackges |tmet rehecyll i imdriwHing ra ephat akiky ac® portion of the
shel | prognesyi et i Paydued N #ielfal @ CeAfAG! annular ridges of
reducing internal dlameter as they approach the openings at Q}
the opposite ends of the shell, said internal surfaces and
ridges being constructed in a manner to provide a wedging
action and radial inward compression for grouting material
inserted into the annular space'between the reinforcing
bars inserted into the shell through'the openings and_the.
internal surface of the shell during'use of the sleeve
thereby to lock the shell, grouting and reinforcing bars
fixedly throughout their length, the outermost end ridges
on the internal surface of the shell defining end flanges
providing the end surfaces with centrél openings for
rece1v1ng the reinforcing bars.
Preferably, the end of the shell adjacent the at
least one end thereof has a cylindrical internal surface, : v/
said ridges in the cylindrical internal surface portion of
the shell progressively increasing in their inward radial
dimension from the innermost ridges furthermost from the
end opening towards the outermost ridges.
| The shell may be provided with ports adjacent the
ends thereof with one port being smaller than the other to
enable the interior of the shell to be filled completely
with grouting so that the entire annular space between the
exterior of the reinforcing bars and the interior of the
shell will be filled with grouting.



di‘rensi on from the innernost ridges furthernost fromthe end opening
towards the outefnost ridges. The shell may be provided with ports adjacent
t he™ends thereof with one port being snaller than the other to enable the

i nfretior of the shell to be filled conpletely with grouting so that the
entire annul ar space between the exterior of the reinforcing bars and the

interior of -the shell wll be filled anh_groutlng -4 The splice
sl eeve has a cylindricab surface ov east ongd %I |tsﬁgength
one end portion of the SPSeF@HSS e@"ehé"l‘a 2 3y CAad ) r)}ctae}pésrui "Ier1t°é’rerfal

and external amrﬂaaetopna-mynmn@ﬁ'aaS i@mbamewrﬂhspd&ﬂam& pgﬂhnuh|qﬁuthe
Surface, | IhOBEEUROULTING. Il 8% ddbad 1P dletag SNV ddtsher coni cal
portion with Irnwar Ii ring |nter xte aces

i nvention wil EX5erng tﬁénrfeégcﬂrbédCWJ«néfl@ﬁ ﬁmﬂa@e-w Thisefldtdifte to

t he acconpanyipg 1%@%&9.8 sutFacel,n 1nF'091'ér %mladdan@n@,r eaalineted W of the
splice sleeveﬁg; this. i gnt o a Ion |tud|nal sect.iona

view, on an e P&éﬁeégaﬁ °rtIIG§FF%FFﬁ§ IRaFALY: i on of
t he splice sl eaperdngh ihite rnailnfaddciexgelraald am&ﬁ@cyﬂu ng Flgure 3is a

| ongi tudi nal, sectional pyiew of %%C qle%BOQMT% er deégilﬂgﬁemﬁtln&'bars

illustrating the struct aré thereor the aSSOCI i'on . of reinfo
therewith w taxanelgr.omlrthgrsrﬁetrtee@e to the accompanying drawings,

wherein:
Figure 1'is a perspective view of the splice
N\ sleeve of this invention. '

Figure 2 is a longitudinal, sectional view, on an
enlarged scale, illustrating the structufe and association
of the splice sleeve with the reinforcing bars and
grouting. | |

Figure 3 is a longitudinal, sectional view of a
second embodiment of the invention illustrating the
structure thereof and the association of reinforcing bars
therewith with the grouting omitted.

Figure 4 is a side elevational view of a



Figure 4 is a side elevational view of a, anot her enbodi rrent- of t.he
I nvention in which the sleeve tapers at only one end. Figure 5 is an end

view of the construction of Figure 4 as observed fromthe 5 smal | er end.
Figure 6 is a longitudinal sectional view of the structure illustrated inw/
Figure 4. Figure 7 is an end elevational view of Figure 4 as observed from
the larger end thereof. 10 : -5— Figure 8 is a |ongitudinal-

sectional view of another enbodinent of the invention in which the sleeve
is cylindrical substantially throughout its length with a frusto-conical

end portion. JnddHer Lnifodimeaiy @ﬁ eMid | DAdn i GV DA wiEcH Sthe CONSt ruction

- of Figure 8 t%kenffron1the | ar end thereof. Figure 10 i's an end
el evational FEFVE HARe TR v X(ﬁp?ﬁ M yure 8 taken fromthe smaller end
t hereof. 20 Flg%afears'lm arwverspeeidw cof [ yhéo the draw ngs, the

splice sleeve of esgﬂ% nvent| n |IIustrat d.in FI%S. 1 and 2 is
general |y de§i% gt é’cf ™h HIUF dhPT rTeed Thr ptRRe shell 12 |
const rubt ed @matian erslich as cast steel or the like with the shell 25 12

i ncluding a cylindricalg %ﬁ¥§gqgl W fage élsur%PQSégﬁﬁgﬁgf Qi met er

substantial ly throughout S Ieng h™ an aces Per pen ¥ cul ar
t her et o. Theoén¢h§ﬂﬁtnuﬁtqnﬁ(ﬁlldﬂ#mﬁkﬂd wrp Bigueaich. provi ded

Figure 7 is an end elevational view of
Figure 4 as observed from the larger end thereof.
10 Figure 8 is a longitudinal sectibnal view
of another embodiment of the invention in khich the
. sleeve is chindrical substantially throughout
its 1ength w1th a frusto-conical end portion.
Flgure 9 is an end elevational view of the

15 constructlon of Figure 8 taken from the larger end

thereof
| Figure 10 is an end elevational view of
the construction of Figure 8 taken from the smaller
end thereof.

20 Referrlng now specifically to the drawings,
the splice sleeve of the present invention illustrated
in Figs. 1 and 2 is generally designated by numeral
10 and includes a one-piece shell 12 constructed of v/
metal, such as cast steel or the like with the shell

25 12 including a cylindrical external surface 14
having'the same diameter substantially throughout
its length and end surfaces 16 perpendicular thereto.

The end surfaces 16 of the shell 12 are each provided
with an opening or .aperture 18 centrally located

30 therein for receiving the end portion of reinforcing



with an opening or aperture 18 centrally located 30 therein for receiving
the end portion of reinforcing -6- bars 20 which includes external
angtl ar ribs or ridges 22 with the reinforcing bars 20 being of

codwenti onal construction. The reinforcing bars 20 are inserted into the
shell 12 until the inner ends 5 t hereof are in closely spaced or
abutting engagenent. The internal surface 24 of the shell is spaced from
the reinforcing bars 20 and the annul ar-gpace between the internal surface
24 and the reinforcing bars 20 is conpletely filled with grouting 26 which
10 Is inserted into the cylindrical shell 12 through grouting ports 27
whi ch are defi nashhy ZhofHidh of eelud@s bossesndB &nd herexiesi ot of the

shell 12 with one, of t portss 27 being.smaller in dianeter so_that
grouting enterhﬁféaﬁfré%gﬂﬂt?xﬁﬁevﬁ?}S%%FCl%%nB?E?e#é'????gtﬂg cavity due
to the restrict ebrivestthcongel denstructianed, Thhere imfonaingubénse2@4 of the
shell 12 includ L 47Y: subst | al | Vi..SP apnkL ar
ri dges 30 whi chea:{:rezl %Hg%loéé ]b'féoequa? %E%igﬁti%r&?gﬁa h%i ?ﬁeﬁgf o%&?l%om t he

i nternal sirfacethetpoftaane ain pokesely otpacrd i ox cabpatt Eng f endagement porti on

of the internal & fage Haraslyside P dheccendngl 1 PPEtE9Rced £¥bhndri cal
as at 32. However, the}P rtion of the ¢q%§inﬂ% surface 2 outwardly of
%%‘f i &

the cylindrical W¥htred ¢ingh s g S YL }F $RPEFs inwardly as

at 34 so between the internal surface 24 and the reinforcing
| bars 20 is completely filled with grouting 26 which
\— 10 is ‘inserted into the cylindrical shell 12 through
grouting ports 27 which are defined by short
" projecting bosses 28 on the exterior of ﬁhe shell 12
with one of the ports 27 being smaller in diameter
so that grouting entering the larger port will
15 completely £ill the cavity due to the restricted
discharge. "
As illustrated, the internal surface 24 of
the shell 12 includes a plurality of substantially
equally spaced annular ridges 30 which are all
- 20 of equal height or radial dimension from the internal
surface. The central portion of the internal
o/ surface and a portion of the internal surface on:
each side of the central portion is cylindrical as
at 32. However, the portion of the internal surface
25 outwardly of the cylindrical central portion 32
‘inclines inwardly or tapers inwardly as at 34 so
‘that the end portions of the internal surface 24 are
‘of lesser diameter than the central portion which is
_ ‘cylindrical as at 32 so that, in effect, there is
30 provided a double Eapered or frusto-conical end



&

that the end portions of the internal surfacéwgz.are of | esser- di aneter
than the central portion_which is cylindrical ‘as-at 32 so that, in effect,
there is 30 provi ded a Wbl e tapered or frusto-conical end -7- e
portions with a center . portlon bei ng cylindrical along the internal et
surface of the shell 12.:-This tapering of the internal surfacé at 34

'duces a wedgi ng or'conpreSS|on action which together with 5 t he- annul ar
ridg e ~and the ribs 22 on . the reipforcing bars provide a very secure
and rigid bond and interaction between the grout 26, the reinforcing bars .
20 and the cylindrical shell 12 of the splice sleeve 10. 10

Figure 3 ill lmmaitcess awniott Hh et ecmmﬂérrqmmbiom hiee g i cel $héeveadf this

i nvention de d Dby, C ngl udes shgll 42 having a
cylindrical Sa ﬁeth’és)ulr'ﬁagc;er{%% Qge%lé ng?léc% ?ﬁt ?hal 'ﬂ] UPface 46 with
bot h surfacestamﬁmr@ ®f Fhe cldh'éﬁml dsunbace ahrdd @ucﬁelﬂ | ength. The
end of the shaRMfids ¥ W 46@4\/\%& eg@tmf@ggghélg“ g£ dhgghar to the

cylindrical surflaces 44 an the end surfaces u I ng an openi ng

or aperture 3B AN vﬂﬂf- ) ‘H@)r?‘?%nrblf’sazéoon F’é?nf orcing bar 52

having ribs afe iviftgasi g . fbal@@nae@étpn@éc@ﬂé m&lrkgsmn nmanner .
The i nt er nal tgs)l_‘sci)ace 46 of t

gl lurality of
| ongi t udi nal | a0 1 q?ﬁﬁﬁ%ﬁas %ﬁﬁﬁ?ﬂ)$ rg%%°%% ¥% tgﬁpaﬁgaGEt&n?h

reinforcing bars 20 and the cylindrical shell 12 of

the splice sleeve 10, _

10 Figure'3 illustrates another embddiment of N\

| the splice sleeve of this invention désignﬁted by

numeral 40 and which includes a shell 42 having
a cylindrical external surface 44 and a cylindfical
internal surface 46 with both surfaces having a

15 constant diameter throughout their iength. The end
of the sleeve is provided with end surfaces 48
perpendicular to the cylindrical surfaces 44 and 46
with the end surfaces including an opening or
aperture 50 for recgiving an end portion of a

20 reinforcing bar 52 having ribs or ridges 54 thereon
in a conventional and well known manner.

The internal surface 46 of the shell 44 is J
provided with a plurality of longitudinally spaced,
inwardly extending ridges 56, 58, 60 and 62 with

25 the outermost ridges 62 being in the form of flanges
defining the end surfaces 48 having the opening 50
therein. As iilustrated, the ridges 56-62 increase
in height or increase in their radial inward extension
from the innermost ridge 56 toward the outermost

30 ridge 62 thus, in effect. defining a frusto-conical



25 the outernost ri dges 62 being in the formof flanges defining the end
surfaces 48 having the opening 50 ttherein. As illustrated, the ridges 56-62
i nErease in height or increase in their radial inward extensi on from the

i nnef nost ridge 56 toward the outernost 30 ridge 62 thus, in effect,
~defining a.frusto-coni cal -8- surface if a line i. extending through the
I nner edge surfaces of the ridges 56-62. The cylindrical shell 44 is also
provided with grout holes 64 for introduging grouting between the internal
5 surface 46 of the shell 44 and the reinforcing bars 52 with the
progressive ingrease in height of the ridges 56-62 produci ng the wedgi ng
action or conpresstbacbeifleenlihe intexvahdshgf aheodgh the gnasti ng.and the

rei nforcing bars t 0 d arsecgyre Lati.onship
bet ween t he shel?gii,Q?ﬁggg?%u?anﬁgngféﬁg rgﬁnggFC|ﬁé gYE? grﬂgagrOV|de a
secure bondi ng a#iielht €4 atsi ahsbepreendefewsphi geostebodeant4t he

reinforcing bar Sfoi'tlh@r&@u@iﬁ@' Qis'éu{:i‘ﬁé BQ@wBHHbﬁﬁea'ﬂFltéPﬂShng of the 15
ri dges 56-62 nmay vary but _a e ri have a center oriented al ong

the center »f th%“?ﬁ?%?néf %Gr?%%esﬁﬁlkngﬁ #Re tBatEpinforRéngpRAFRg 50
al so being on thszo@ntnrtné phegeaeéivé4lﬁaréhaé thehéegn£066|agebars 52
are generally aI| nserted into.t ce sl eeve 40. By
usi ng the cyllndﬁ mgge?%a?rgé Y E LR gﬂﬁ g??ﬂéPgtﬁgLfgﬁe?an i nt er nal
surface in Flgureompre351on between the internal surface 46, the
grouting and the reinforcing bars 52 thereby
] 10' producing a secure fixed relationship between the
shell 44, the grouting and the reinforcind bars 52
to provide a secure bonding and interaction between
the splice sleeve and the reinforcing bars. It is
pointed out that the number and spacing of the
15 ridges 56-62 may véry but .all of the ridges have a
center oriented along the center of the internal
surface 46 with the center of the opening 50 also
being on the center of the shell 44 so that the
reinforcing bars 52 are generally aligned when
20  inserted into the splice sleeve 40. |
By using the cylindrical external surface
W, and either the tapering internal surface in Figure 2
or the cylindrical internal surface with the
progressively greater radial dimension of the ridges
25 56-60 in Figure 3, a splice sleeve of less overall
diameter can be used to effectively connect the
reinforcing bars thereby enabling the splice sleeves
_to be constructed with less total cross-sectional
area throughout their length .thereby enabling
30 the use of such splice sleeves in thinner reinforced



or the cylindrical internal surface with. the progressively greater .radial

di nensi on of the ridges 25 56-60 in Figure 3, a splice sleeve of

1 3

| ess

overal |l dianmeter can be used to effectively connect the reinforcing bars P
t hereby enabling the splice sleeves to be constructed with | ess total et
cross-sectional area throughout their length thereby enabling 30 the use . -
of such splice sleeves in thinner reinforced -9- concrete walls- as
conpared with a splice sleeve having ag.external surface with a large
central dianmeter as conpared to the end dianeters as illustrated in ny
prior patent No. 3,540,763. Also, 5 the grouting used is the sane as
di scl osed in tdo cdedee-wEITs Qi cogm £dd Wi th tHesgl Deld | ¥De @ Ng i nserted
after the reinforcin b%ggﬁﬂgvg&been insertq% in£o t he sIeevg. After the
grouting expamds eﬂﬁ’d%{br SN FYHI TR OOt ab1T 9 tRERRE2h0  ridges or
.grooves fornediameter e erompamdEd tte thee ndrod cd hamébess aasl t he ridges or
grooves f or med 14 e, Y16 SHF TR0 pddien s ROV ey, 446T FedS anpogitive
| ocki ng engagenent Dbetween. tﬁlf‘ey plice ps+ eeve, (?_'h_e grout ng anﬁ $§r nf or ci ng
bars. FoPces &lér 9&@usrings usatels dihf gratn@dadsselosedeln hehe
I ongi t udi nal | v HesaieH 8 e pd thn Wi R Nch dagr ¢ e elle i 5g NOT €
effectively resisted due to the wedge. shaped action of the Tnwardly
tapering int erfferdsd Afem thee 18 igier Qﬁﬁﬁﬁﬁ$ﬁﬂﬁv%fb?ﬁ% sl eeve and by
the 20  progries¥rted rnoteastthd Blhadwid &ftadi the reMSing '
expands and hardens into intimate contact with the
10 ridges or grooves formed on the exterior of the o/
_ . [
reinforcing bars and the ridges or grooves formed on
the inner surface of the sleeve, there is a positive
locking engagement between the splice sleeve, the
grouting and reinforcing bars. Forces exerted on
15 the reinforcing bars to move them longitudinally
outwardly after the grouting has hardened is more
effectively resisted due to the wedge shaped'action
of the inwardly tapering internal surface in the
Figure 2 embodiment of the sleeve and by the
20 progressive increase in height or radial dimension
of the ridges 56-62 in the Figure 3 embodiment of
the sleeve. This provides a wedging action or W/
compression action with respect to the grouting and
. this construction provides a positive wedge-like
25 retainment of the grout encased ends of the
- reinforcing rods in the splice sleeve with the:
manner of use being further disclosed in the above-
mentioned U.S. patent. This construction enables
the splice sleeve to be used in concrete walls
30 having less thickness as compared with the splice



of* the ridges 56-62'in the Figure 3 enbodi ment of the sleeve. This provides

a wedgi ng action or conpression action with respect to the grouting and

t Bi-s. construction provides a positive wedge-like 25 retai nment of the

groet encased-ends of the reinforcing rods in the splice sleeve with the

manner of use béing further disclosed in the above- nentioned U S. patent.

" This construction enables the splice sleeve to be used in concrete walls 30
having | ess thickness as conpared wth tdwp-splice -10- sl eeve shown in

t he previously nentioned patent and the smaller dianmeter sleeves

contributes to an increase in the core ratio of concrete columms thereby

enabl i ng the col wheeveo showmr dn ddek \pudy imudsly megdticated rpsteerstecindnal

area when desi gnithg tdi 10Q U ISmdddl L% drds iédd@éf@%@% hg{ enbodi ment
of the splice sleeve 70 which includes a one-piece shell 72 having

substantial | y ondnexeasss in $hep cone it HrafyiRArsf i eelymisdri cal’
external surface thbraby @nadliny iRl dolfiRlts Wd ahoviady yitpd with a

plurality of internal rigggf 78 whi.ch progressively_ increase in radial

hei ght from’the i SFg& 4 LR Lo G ey fAesiaming dfuting 15

port 80 being praoldemsadj acent the end of the shell 72 having the ridge 78
g Rl 8 bl P Sl P o "o
of the splice sleeve 70 which includes a one-piece
shell 72 having substantially one-half of its
W, 10 length provided with a cylindrical external surface

74 and a cylindrical internal surface 76 provided
with a plurality of internal ridges 78 which
progressively increase in radial height from the
innermost ridge to the outermost one with a grouting

15 port 80 being provided adjacent the end of the shell
72 having the ridge 78 extending radially inwardly'
to the greatest extent. The other end portion of
the shell 72 has a smoothly and graduaily tapering
external surface 82 and internal surface 84 with the

20 external surface including integral longitudinal

_ flanges 86 having outer edges which form a
U | : continuation of the cylindrigal external surface 74

of the shell 72 with the wall thickness of the
tapering portion 82 of the shell 72 having a constant

25 wall thickness and the internal surface 84 being
provided with a plurality of ridges 88 which are of
constant height. A grouting port 90 is provided in
the end portion of the tapering portion 82 of the
shell 72 with the flanges 86 terminating inwardly of

30 the grouting port 90 which is of less diameter than.
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external surface 82 and internal surface.84 with the 20 external surface ¢
including integral |ongitudinal flanges 86 having outer edges which forma
continuation of the cylindrical external surface 74 of the shell 72 with -
the wall thickness of the tapering portion 82 of the shell 72 having a o
constant 25 wall thickness and the internal surface 84 being provided -
with a plurality of ridges 88 which are of constant height. A grouting.port
90 is provided in the end portion of tjhe tapering portion 82 of the shell

72 with the flanges 86 term nating i nwardly of 30 the grouting port 90
which is of less dianeter than -11- the grouting port 80 so that

grouting i nsethedgiroue inke pairel }8'07%_d ftnﬂ&b h;rtdlg:?ﬁtirf&ﬂﬂéémﬁ% 2 ®! ?t e{%
fill the spac e e.reinforcing bars the sl eeve .due to e
' fIOM/restrict?Bg %ﬁ%ﬁgrggs&Pé°§g% %@ﬁIﬁfﬁﬁ)éﬁ]W¥i}gﬁQﬂR¥?Ef¥¥nernalIy of
shell 72. | nftihilstbebsgarentbe tivee nstdwy & et fltarsc imgS ibid ér[désgrﬁ; co[n cal I
end portion w e7hhlckness +af [ constant_ and t he externa
p W5t Bet/Be 70N gakNeS t?ire tfq%ﬁ\g@céesrﬁré&on a(ﬂé; ressyr

and internal surfaces tapering omthe I"maardl 0 ‘%ne 10 end
with thedpl urBridg-8p pifathes ggoutdingg imft erina ldamotheibgtitl @2 4 hetrext er nal

surface of thenskeewBoalimbRe,CeRkes13R%et 1D ih%fse&f@irai@% o e
h I ar ridg

tapering portion of the sleeve has equally spaced ann es which are
of equal hei gRPR&Falagndl PArkdRE Wi ths thef thhckne sy tdle walklace. Fi gures

8-10 illustrabeingf yohbeaneraad #RBt external and internal surfaces
tapering from the center inwardly toward one
10 end with the plurality of flanges 86 being “of the \/
same height as the external surface of_the'sleeVe at
the center and the internal surface of the tapering
portion of the sleeve has equally spaced annular
ridges which are of equal height or radial dimension
15 from the internal surface. ' '
Figures 8-10 illustrate a further embodiment
of the splice .sleeve generally designated by numeral
100 and includes a one-piece shell 102 having
a cylindrical external surface 104 and a cylindrical
20 internal surface 106 over a major portion of its
length with the wall thickness of the shell 102
being constant throughout. One end of the shell 102 W
is provided with equally spaced internal ridges 108
which progressively increase in height toward
25 the end thereof with an inlet port 110 being provided
for grouting. The other end of the shell 102
includes a sharpiy tapering frusto-conical end
pdrtion 112 having an inwardly tapering inner
surface 114 and an inwardly tapering outer surface
30 116 having a grouting port 118 communicated therewith



b N
of the splice sleeve generally designated by nuneral 100 and includes a
one-pi ece shell 102 having a cylindrical external surface 104 and a
cyl indrical 20 internal surface 106 over a mmjor portion of its length
W t h.-t he wal | "t hi ckness of the shell 102 being constant throughout. One
end”of the.shell 102 is provided with equally spaced internal ridges 108
whi ch progressively increase in height toward 25 the end thereof with an
inlet port 110 being provided for groutifig. The other end of the shell 102
i ncludes a sharply tapering frusto-conical end portion 112 having an
inwardly tapering inner surface 114 and an inwardly tapering outer surface
30 116 having whfouis nsgnapmér 1ih8 @Dsm@ﬂéﬁatledntbﬁéepbth 110;: 129hehich is
smal ler in dianmeter. thaf % %&}\fw llnéernai sur ace o
cylindrical porti®OrEge r&?%% ¢ o2 WheFE 12CFbFAs RP 1?ﬂe é@?lng
portion 112 is pshoad HelD2viwherat Bt nibins dgesh 180e whapér 5ng pprbgonssi vel y
i ncrease in hei end, ,of , e r oni ca
portion 112 is g‘ﬁow ogoélh&f]ﬁha Sulv:htl: 11%@&%&3?1%&8%8 %Eég'?)ﬁgrgt es with the
ridges 120 %o pmmtkeesasweigy e:srscpwa@l@cmalselqﬂmteam@ctheetdpaﬁe@er of the
ri dges fromthe | %RE{& rdd Jé%blébﬁb nﬂoffggﬁ 122 {g provide

S

t he wedgi ng actlon preV| desc 102 1.s filled with
grouting and t hePraiided W*ﬁhr%n?ﬁ@#%@ﬁgrbﬁg% %?% vhieli ePePEHRKRE to the

sl eeve in the nafei ©&9d Fiddds 120 to provide a progressive decrease
in effective diameter of the ridges from the 1nnermost
— 10 | ridge 120 to the end r1dge 122 to provide the
wedging action previously described when tke shell .
102 is filled with grouting and the ends of the
reinforcing bars are therefore locked to the sleeve
in the manner set forth.



-13- CLAI MS 1. A splice sleeve for.connecting reinforcing bars in
rei nforced concrete construction conprising-an eIongated shel I” of one- pi ece -
construction, said shell having a portion adjacent—atteast—one—end t hereof |
with a substantially constant di aneter external ace and e'nN
surfaces each having an opening for receiving tﬂmﬁl ﬂwﬁl HBH!& . J
reinforcing bars to be connected, the |q£ernal ell

including a plurality of Iongitudinallf' spaced, inwardly extending annular
ri dges of reducing internal di amatCErLaPs Imays appr oach the openings at the
opposite ends of the §hell fg Sﬁ%éﬁ%ﬁé ggfﬁ gpégg
constructed in a mannér to pro glng a I 'on and” rad

conpr essi onbegs gmouﬁ1m§Qﬁﬂﬁ§|QﬁnqqﬁﬁﬁtQ9P$¢ﬁQFtiﬂmeﬂﬂmp%wssmmc@nbetmeen

the reinforghRgghaly igheant oF Iﬁ@ﬁl%é@ﬁsémwgsht%p@eﬂwf and the
i nt er nal surface of the shell durin g use of the sleeve therepg to | ock the

“shel |, grout@¥dngnd Borfion:iady 4% R3St MRGRAI ERHESOL 1 BhER N2 the

out er nost esdbstaged aQl y ke ngvarnal i seterc eexfe il s@eiindi:eiwl ng end
fl anges prOV|d|n t he end urfgges with.central o enl s, for rece|V|ng t he

rei nforcing SBEFE ezaqg §h&e v QiSRS iR 9 (£2hd porti ons
of the int elrlealelsumfgad:é\eofertd]@oerttaldnst aqﬁarreiiwmmgng dversl tdvebends t her eof

W th each. of, m%crtgﬁqe eiﬂ&e‘}f féﬂ adﬁ @h%%f@é@i&#ﬁ&eéi ng

i nternal sur eeve as c alne e
plurality of longltudlnally spaced, 1nwardly extending
annular ridges of reducing internal diameter as they

approach the openings at the opposite ends of the shell,

U

said internal surfaces and'ridges being constructed in a
manner to provide a wédging'action and radial inward
compression for grouting material inserted into the annular
space between the reinforcing bars inserted into the shell
through the openings and the internal surface of the shell
during use of the sleeve theréby to lock the shell,
grouting and reinforcing bars fixedly throughout their
length, the outermost end ridges on the internal surface of
the shell defining end flanges providing the end surfaces
with central openings for receiving the reinforcing bars.

2. A sleeve as claimed in claim 1, wherein end _
portions of the internal surface of the shell taper W/
inwardly toward the ends thereof with each of the ridges
being of equal radial height from said tapering internal
sur face.

3. A sleeve as claimed in claim 2, wherein the
central portion of the internal surface is cylindrical'and
the outer end portions taper inwardly toward the ends of
‘the shell. o _ |

4. A sleeve as claimed in claim 1, wherein the
end portion of the shell adjacent the at least one end .
thereof has a cylindrical internal surface, said ridges in
the cylindrical internal surface portion of the shell
progressively increasing in their inward radial diﬁension



c%ntral portion ‘of the internal surface is cylindrical and the outer end
portions taper inwardly toward the‘ends of the shell. 4. A sleeve as

claimed in claim1, wherein the end portion of the s”m"’m H
y'l'

Ieasi one end thereof has a cylindrical internal sur
the cylindrical internal surface portion of the shell *progriessive
increasing i'n their inward radial di rens+bé- -14- fromthe innernost

(i dges further ot {£0m Ll £00. OPERLO LOVBRdPnbRE ULA" ISt oLhIBEE iRy A

sl eeve as clained in cl _ ] ernal "and externa ace
t he sl eeve aret@vatﬁﬂrthal°¥h¢b@©ﬁbu¥1@%©$r | ength, said ridges"’

progressively increasingsin Ah§1ée¢@W@éch§ﬂméé gh”@ﬂﬁiﬁn4frﬁﬂb29§n the
i nnernost ridges toward the outer A sleeve as clainmed in

st rid
claim4, mhere&%F?%%aboﬁ?éoﬁFEﬁ‘?gg SpEfe %ﬁJ%EeHFetﬁ%eﬁﬁ?e?’%nd t her eof
has a | ongi tuohyuairhcyri@aalartmgomglh@mﬂatheﬂffnsﬁegtﬂ, sdisl eea@eas clained in

claim6, wherein the ann e t he ering_Lnte rface.are of
constan her grited e ETRELE 15446881 88 LN EPEL hTa kR EhRRaL P iRRRS PRT
wherei n the oufxompthe i bmefmese sh®¢¢8mx¢haadtaperedténmesharlégeSace al so
has a tapered external Sﬁrfaﬁeslgevé‘§éeéygﬁﬂédciﬁ'€?91 n4clghg}§?nm@ﬁée|n

said tapered portion of the sl €eve is.provi plural
Iong|tud|naJI;PQ%&%ﬁRh?E)E&?eﬁﬂ%}lf?@h@%%nttﬁ%eo%?E?feﬁﬁé Bhefﬁ%ffhaﬁgés

bei ng.strai ghtionyi { (IIMATL P tapering internal surface.
_ 7. A sleeve as claimed in claim 6, wherein the
o/ annular ridges on the tapering internal surface are of
constant height from the surface.

8. A sleeve as claimed in claim 6 or 7, wherein
the outer portion of the shell with a tapered internal
surface also has a tapered external surface.

9. A sleeve as claimed in claim 8, wherein said
tapered portion of the sleeve is provided with a plurality
of longitudinally extending external flanges, the outer
edge of the flanges being straight and forming a
continuation of the ocuter surface of the portion of the
sleeve having a constant diameter external surface.

10. A sleeve as claimed in any preceding clalm,
which includes ports of different sizes to enable
hé;denable material to be inserted, in use of the sleeve,
through the larger port and restricted at the smaller port
to ensure complete filling of the space between the wall of
the sleeve and the exterior of the reinforcing bars.

11. A sleeve as claimed in any preceding claim,
wherein the internal ridges are equally spaced apart
lengthwise of the shell.

12. A splice sleeve constructed and arranged
substantially as herein described with reference to and as
illustrated in the accompanying drawings.



continuation of the outer surface of the.portion of the sl|leeve-having a
. constant diameter external surface. 10. A sleeve as clained in any

-preceding claim which includes ports of differ i e ’
hardenabl e material to be inserted, in use of tﬂmummﬂ““mN'HML t he i
| arger port and restricted at the smaller port to ensute tonplete filling ?J-
of the space between the wall of the slléeve and the exterior of the
“reinforcing bars. 11. sl ge clyai rein
the internal ridges aré eq Sagﬁe@%eagg %ggébgdagﬁgt 2& ﬁﬂ§§§§1%ﬁﬁ 12. A
splice sIeeVBeBoh§tPﬁétEat&néeéﬂﬁaﬁﬁéégsﬁS@ﬁamﬁﬂﬂqﬁ}W&Sqﬂ%ﬁﬁ#ﬂ?&ﬁﬂﬂq bed
wi'th referepgeat enardoasbyl hagheaead grduthagacconpanyi ng drawi ngs. - -15-
13. A sleeve as clained in any preceding claim when in use with
reinforcing rods extending thereinto and held thereon by hardened grouting
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