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each other and that the reinforcing bars are fixedly

suppor_ted"i nmredi ately after being abutted in the both construction

met hods. This needs such a nortar grout splice sl eeve that is able

to fixedly hold the reinforcing bar 5 prior to nortar b -
The prior art sleeve has an inner di ameter nuch |arger thangg:'cq&?egghgqD 0
outer dianeter of the reinforcing bar because of being required to
receive the reinforcing bar with a | arge tol erance. Therefore,

the sl eeve

is unable to hold t LeiAhonGl ar fixedly therein
~w thout nortar hardening - 4 leQ:AT ONeFI,afR AT Tb
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Field of the Invention

The present invention relates to a mortar grout splice
sleeve for reinforcing bars utilized in reinforced concrete
construction methods. and in particular to .a splice sleeve
avaiiﬁble_ for an -end-to-end connection of  opposite
reinforcing bars ﬁsed- in a cast-infﬁlace concrete
consiruction method as well as in a ﬁreéast concrete

construction method.

Background of the Invention

In -ithe cast-in-place concrete construction me thod,
reinforcing bars are assembled to a: building framework in
the_field of construction, in which a reinf&rcing bar often
has zén end thereof connected to an end; of the other
reinforcing bar. In the precast concrete construction
method, precast concrete members are assembled to a concrete
building in the field of construction, in which, in most,
one ﬂrecast concrete member has at least oné splice sleeve
therein connected with an end of the respective reinforcing
bar projected from the other member. Sometimes, it is needed
that the both precast concrete members have the opposite

ends of their respective reinforcing bars connected with



cgnnecting the both ends of the opposite reinforcing bars and
flxedly hol ding them at once after being connected. A pressure
wel di ng net hod connects the both reinforcing bars 15 by heating their
abutted end faces with pressure. A but wel di ng nmet hod connects
the both reinforcing bars by wel ding their abutted end portions. A
| ap j oi nt nmethod connects the both reinforcing bars by tying their
over | apped end portions mﬁth steel wires. A screw coupling nethod

Chreaded ergeh | other (SRR 0% 10, re it P aaRe st " Eorpf FAEELY

threaded end portlons I'ng

sl eeve. suppOveNEd hm&utmewesasﬂf@ranslemt ARl g NEA hotle I EBloithi e
apparatus for heating the end portion of the reinforcing bar and
wor ker s smqqﬂﬁﬁﬁ¥¢t¥ﬂne#®¢h¢%ﬁe Thiis negdgdi fsticbulat morg axs groykaspbice g

reliable Well dl n twgél nxs' bdgget?eqfuile:leddly hold tqe O”Etﬁ.‘f%ﬁ-'c%

Besi des, tHe g net res bori Ous preﬁéra?lon
of thesend fpaqe,,oftd hifo o & N FHY Cd 10 ) prior to welding. The | ap

joint nethod requires the
The prior art sleeve has an inner diameter much larger ‘than
the outer diameter of the reinforcing bar because of being
required to receive the reinforcing bar with a larée
tolerance. Therefore, the sleeve is unable to hold the
10 reinforcing bar fixedly therein without mortar hardening
Conventionally, the following methods haye been adopted for
connecting the both ends of the opposite reinforcing bars
and fixedly holding them at once after being connected. A
pressure welding method connects the'sqth reinforcing bars
15 by heating their abutted end faces wifh pfeésure. A butt
welding method connects the both reinforcing ba}s by welding_
" their abutted . end portions. A lap-joiﬂt.methéd-connects the
both reinforcing'bars by tiéng their overiapped end portions
with steel wires. A screw-coupling me thod connécts the both
20 reinforcing bars by screwing their external threaded end
portions into the internal thréads of a coupling sleeve.
However, both the pressure and butt we{ding me thods require
apparatus for heating the end portion of the reinforcing bar
and worker's skillness. At any rate, it is difficult to
25 real ize a reliable .welding work in the field of
construction. Besides, the butt welding method requires a
laborious preparation of the end face of the reinforcing bar
prior to welding. The lap Jjoint method requires the
overlapped end portions of the bars to have an axial length

30 by at least 20 times longer than the diameter of the bar. It.



oyer |l,apped end portions of the bars to have an axial |ength 30 by at

| east 20 tinmes | onger than the dianmeter of the bar. It

3" is not suitable to dlanetrally | arge iron bars, because the

over |l apped portions of the. dianetrally large iron bars

reduce an anmount of concrete to an undesired one. The screw

coupling nethod di sadvant ageously requires an operation to 5 t hr ead
the end portion of the reinforcing bar and rotate ei ther of the
rei nforcing Q@r ds&h? §ngk dlaﬂe@gghibonarge iron %%J%as%e1:JJE3the
end-t o-end connect i on reinrorcin ars t he pr'ecast concret
menber s, the:l’vfkﬂl&paﬁQIh(brorWi(bbisemotfha&he diametrally large iron bars

reduce an amount of concrete to an undesired one. The screw-

coupling method disadvantageously requires an operation to

e

5 thread the end portion of the reinforcing bar apd rotate

ejther of the reinforcing bar and the coupler. In addition,
in case of the end-to-end connection of reinforcing bars of
the precast concrete members, there is another problem that

secondary stress produced by welding hea; may give an

10 undesirable influence to a positional relationship between.--

the precast concrete members to be connected to each other.
The present invention is intended to solve the problems as
described above. It provides a moriar grout splice sleeve
utilizable both in the cast-in-place and precast concrete
15 construction methods. The sleeve receives the reinforcing
bar fixedly prior to mortar hardening. The sleeve also_makes
an easy and reliable end-to-end connection between the both
reinforcing bars without requiring any of a special device
for heating, a laborious preparation, and skilled wprkers.
20 The wuse of the inventive sF;eQe results in that fhe
diamefraliy large reinforcing bars are connected to each
other without reducing a desired amount of concrete, and
that the precast members are free from an inconvenient

secondary stress when connected to each é6ther.

25 Summary of the Invention

A mortar grout splice sleeve for reinforcing bars according
to the invention comprises a tubular metal shell of the type
having openings provided in both end portions through which
reinforcing bars are inserted, and a grout port in the

30 tubular portion through which mortar is injected into the



secondary stress produced by welding heat may give an 10

undeS|rabIe I nfl uence to a positional relationship between
precast concréte menbers to be connected to each other.

t he
The present

i Avention is intended to solve the pro%lens as descri bed above. It
provi des a nortar grout splice sleeve . utili-zable both in the
cast-in-place and precast concrete 15 construction nethods. The sl eeve

receives the reinforcing bar fixedly prior to nortar

hardeni ng. The

nd c nnect i

| | k d | '
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of the inventive sleeve results in that the dianetral ly | arge
rei nforci ng Isarpoartd ngonmeeiedt ionwafhr suppordtimg the hogtinfedgdingg bar -

desired anpu of co rete and t hat s
free from ih ﬁ%‘b ehfeﬁt‘s" provsléic?éind’a'}ye%el?eggg{')\z%ﬁ Bgﬁ.ﬁg ec!mtatr each
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for reinforcing bars according to the invention conpris

es a tubul ar

met al shel | bfoltehetltwtsh whichalinipopeesnysfps bendedhin rigdmif ofisd ngoratons

through MhICQo supporting projections. In general, the

supporting

projections are arranged to receive the reinforcing bar

coaxial to the shell.

10 In the c¢case of the shell supporting one o©

f the both

reinforcing bars, the shell is provided with a set of fixing

means and a pair of the outward and inward
projection.

In preference, the outward supporting projectio

supporting

n is formed

15 integrally with the end portion of the shell. The supporting

projection has a cross-section formed with a

receiving the reinforcing bar. The cross-

recess for

section is

selectively shaped in the form of a hollow circle, a sector,

a rectangle, or a trapezoid. The cross-section

~

can have at

20 least a radial slit. The recess is selectively curved or V-

shaped.

~

In preference, the outward and inward supporting

are joined with each other to form .an oblong

projections

supporting

projection having an axially continuous supporting face

25 longer than a distance between both adjacent ri
reinforcing bar., so that the reinforcing bar

supported at its ridges by the supporting face.

dges of the

is always

In preference, the fixing means is selected from a bolt and

a pin. The bolt is screwed into the hole from

outside to

30 fasten the reinforcing bar to the supporting projections.,

. This Sheet Has Been Replaced




reinforcing bars are inserted, and a grout port in the 30 t ubul ar
portiaon through which nortar is injected into the

4 °  shell. The shell has at least a pair of outward and i nward supporting
projections integrally formed is provided in the internal circunference
thereof with at |east a pair of out war d 2and I nward -supporting projections
for supporting the reinforcing bar. The shell is also provided in each
tubul ar portion between the paired outward and i nward supporting

projections g idep Bel S U0 N1 £ha T bXEDY ) -¥FROS EAneNS i 4 C16F 0661 NG
bar to the supporting proj &t'ions. Th general , € supporting projections
are arrangedid othecdiode theoti ebateidengobatacioaxi ahet oetihd oglkedinig. bETe to

supporting - proiections _are cross-sectionally formed with a Jeﬁgssfto d
receive the WH?nFBPEPﬁé‘B&rFﬂﬁﬁﬁﬁﬁlqﬂ§1fﬁﬁeshéf?.‘s selectively Tforme

to direct the pin perpendicular or _tangential to the
5 reinforcing bar.
The advantages offered by the invention are mainly that the
mortar grout splice sleeve is availéble for an end-to-end
connection of the both'reinforcing bars used both in the
cast-in-place concrete <construction method and in the
10 precést concrete construction method because of holding the
reinforcing bars fixedly prior mortar hardening. The use of
the sleeve requires no a heating device, nor 'a laborious
pféparation for opposite ends of the reinforciﬁg bars, neor
an incovenient operation for rotating either of the
15 reinforcing bar and the coupler. The sleeve allows an
endwise connection of reinforcing bars of relatively large
diameter without overlapping them. All -in all, the mortar'
grout splice sleeve makes a ‘highly reliable endwise
connection of the both reinforcihg bars with-ease.

20 Brief Description of the Drawings

Fig. 1 is a longitudinal view of the mortar grout splice

sleeve for reinfbrcing bars according to the invention:

Fig. 2 is a longitudinal, sectional view illustrating the

structure and association of the splice sleeve with the
25 reinforcing bars and grouting;

Fig. 3 is a cross~sectional view along line A-A of Fig. 2;

Fig. 4 is a cross-sectional view of another embodiment;

Fig. 5 is a longitudinal, sectional view of a part of

another embodiment; '

30 Fig. 6 is a longitudinal, sectional view of a part of _



ln the' case of the shell supporting one of the both reinforcing bars, the
shet|l s provided with a set of fixing neans and a pair of the outward and

i nward supporting projection. In preference, the outward supporting
" pfojection is formed integrally with thg end portion of the shell. The
supporting projection has a cross-section forned wi-th a recess for

receiving the reinforcing bar. The cross-section is selectively shaped in
the formof a hollowcircle, a sector, a rectangle or a trapezoid. The

cross-secti QR GaR NP oAlimefast a radial slit. The recess is selectively
curved or V-shapeé. I'n preference, the outward and i nward supporting

proj ecti onsFdge j 0 netlsw &h daalg iatulddmatlo fogat bena bbl vhgwsupdor tamugther
projection haying an axially continuous supporting face |onger than a
di stance b&DRESATESH adj acent ridges of the reinforcing bar, so that the

reinforcingphgr igs Al WaYS YRR TbRA1 afidd SiflH98FabYns NenSURARLVENG deare-
5 in the cast-in-place concrete construction method;
Fig. 8 is an elevational view illustrafing the sleeve used
in the precast concrete construction method;
Fig. 10 is a cross-sectional Qiew of a further embodiment;
Fig. 11 is a crosstseciional view of still a further
10 embodiment; and
Fig. 12 is a perspective view of a coil-type spring pin for
use as fixing means.

Détailed Description of the Invention

The invention is described in detail below with reference to
15 the drawings which illustrate preferred embodiments.
An overall view of the moftar grout splice sleeve 1 of the
invention is shoﬁn in Fig. 1, in which the sleeve 1 receives
the opposite reinforcing bars 20.
As shown in Fig.2, the mortar grout splice sleeve 1 incluqes
20 a tubular metal shell 2. The shell 2 is of one piece
construction, preferably cast steel. It has two openings 3
formed in both end walls 4 of the shell 2. The openings 3
are diametrally smaller than the inner diameter of the
shell 2, but larger than the outer diameter of the
25 reinforcing bars 20 to be inserted through the opening. The
' shell 2 is formed in the internal circumference thereof
with two pairs of outward and inward supporting projections
5 and 6. The outward and inward supporting projections 5 and
v : 6 forms two supporting points axially separated to support

30 one reinforcing bar 20 cooperatively. The outward supporting .



| pt preference, the fixing means is selected froma bolt and a pin. The bolt
Is screwed into the hole fromoutside to fasten the reinforcing bar to the

supporting projections. Either of a taper pin and a
coil-type spring pinis forced - in the hole fromoutside to fasten
the reinforcing bar to t he suaporting projections. The hole is
sel ectively forned to direct the pin perpendicular or tangenti al
to the rei nforcing bar. The advant ages offered by the

;C;?P;LFQ ?é?oi%kgh p%gﬁanépg formed {Ewéé¥apr9uhitﬁméﬁ§3§LE§¥?tésend
walls 4. Mostly, the both reinforcing bars 20 have the same
diameter. but they can have the different diameters thereof
from each other. The supporting projections 5 and 6 are

5 arranged to support the individual reinforcing bars 20
coaxial to the shell 2.
As shown in Figs. 2 and 3, the outward and inward supporting
projections 5 and 6 have a similar cross-section in the form
of a hollow circle with a circular recess 14. The circular
10 recess 14 is eccentric to receive -the reinforcing bar 20
coaxial to the shell. The outward supporting projection 5
has its eccentric recess integral with the opening 3 of the
sHell 2. tgo screwed holes 13 are formed at_}wogpositions
axially between the respective outward  and ' inward
15 supporting positions 5 and 8 in the tuﬂﬁlar bortidn of the
shell 2. The hole 13 is angularly similar tofthe écCentfic
recess with respect to the axis of the shell 2. A bolt 7 as
fixing means is screwed into the hole 13 from:outside in a
manner that the bolt end thrusts the reinforcing bar to the
20 " supporting projections 5 and 6.
The shell 2 is formed near one of the both end walls 4 in
the external circumference with a grout port 8 through which
mortar 21 is injected into the inside of shell 2. The shell
2 is also formed near the other end wall 4 in the external
25 circumference thereof with an exhaust 9 through which air
flows out of the shell 2 when the shell 2 is filled with
mortar 21. '
The shell 2 has a plurality of annular ridges 10 formed“in
the internal circumference thereof. The annular ridges 10

30 are smaller in radial height than the supporting projections



connecti on of the both reinforcing bars used both in the

cast-in-place concrete construction nethod and in the 10 pr ecast
concrete construction nethod because of holding the rei nforcing
bars fixedly prior nortar hardeni ng. Fhe use of the sleeve
requires no a heating device, nor a |aborious preparation for
opposite ends of the reinforcing bars nor an incovenient
operation for rotating either of the 15 reinforcing bar and the

coupler. The sleeve allows _a endw se connectkgn of reinforcing

n
bars of rel & iadybraTfee annulargiridgess Pt ASut™O\VerFaphfity THAR A1 in
all, the mMytatctions 9" 34 (ﬁgli{;gt?ﬁaﬂa?q\ﬁee {PkESna P sbf Aty arela abf e

endw se connection of t reinforcing bars with ease. 20
Bri ef Descrithtei ashedf]l thef &r abbndéng engageliegt ¥iith amolrdagi-t Thienaghellevd of

the nortar grout_splice sl eeve for reinforcing bars  accordi to the
invention; 1s Tformgdy atjgsa, |langitinding! s%%?f%ﬁal'Qieﬁ%FHlﬁﬂ{%hﬁék

the s %tirr%fm%ge%fa% aghorkati A hhessplifie S| eevaor phevBRt25the

reinforcing bars and grouting; _

) excessive insertion of the reinforcing bar 20. Two annular
seals 12, 12 are fitted in the outward receiving portion of
the end walls 4 to seal the. inside of the sheli 2. The
reinforcing bars 20 penetrate the respective seals 12.

10. Then, hereinafter described is a way to use the mortar grout
splice sleeve 1.
Firstly. the sealé 12 are slidably fitted on the respective
réinforciné bars 20. The {einforcing bars 20 are inserted
into the shell 2 through the respective openingé 3. The both
15 reinforcing bars 20 have their endwise positions defined by
the separator 11. Thereafter, the bolts 7-are so screwed in
the holes 13 as to press the.indiQidual reinforcing bars 20
to thé fespective supporting projections 5§ and 6. Thus, the
both reinforcing bars 20 are fixedly supported amdng~.the
20 bolts 7 and supporting projections 5' and 6 in an gxial
alignment with the shell 2. Each seal 12 is mounted in the
end wall 4. Thereafter, the shell 2 is supplied with the
mortar 21 through the grout port 8 until the shell 2 has
its internal void filled up with the mortar. An outflow of
25 mortar from the exhaust 9 indicates that the shell 2 is
filled up with the mortar. The splicing of the reinforcing
bars 20 finishes when the mortar 21 hardens. The sleeve 1
holds the reinforcing bars 20 fixedly priﬁr to mortar
hardening., so that the reinforcing bars 20 are always free

30 from being out of order.



FLgi.S;rs,a cross-sectional view along line A-A of Fig. 2; Fig. 4

IS a cross-sectional view of another enbodi nent; Fig. 5is a

| ongi tudi nal, sectional view of a part of anot her enbodi nent: 30
Frg. 6 is a longitudinal, sectional, view of a part of

6 anot her enbodi nent ; Fig. 7 is a longitudina
sectional view of another enbodi nent ; Fig. 8 is an
el evational view illustrating the sl eeve used

By the use of the mortar grout splice sleeve 1, an easy and
reliable end-to-end connection between the opposite
reinforcing bars 20 is made in the cast-in-place concrete
construction method as shown in Fig. 8. The sleeve 1 is also
5 available for an easy and reliable end—to-end connection of
the opposite reinforcing bars 20 projected from the both
precast concrete members 22 in the precasf concrete
construction method as shown in Fig.9.
The outside supporting projection 17 is separable from the
10 end wall 4 as shown in Fig. 5. The outward supporting
projections 18 is integrally formed both with the inward
supporting projection and with the end wall 4 to form an
oSlohg supporting projection having an axially continuous
suppofting face 28 longer than a distancé between both
15 adjacent ridges of the reinforcing bar 20 as shown in Fig.
6. The outward supporting projection 19 is separated from
the end wall 4 and joined with the inwérd supporting
projection to form an axially continuous supporting face 29
as shown in Fig. 7. |
20 The supporting projection can have any cross-section shape
| suitable to receive the reinforcing bar coaxial to the shgll
in cooperation with the fixing means. As shown in Fig. 4,
the supporting projection 15 has a rectangular cross-section
with a semicircular recess 27. The bolt 7 pushes the
25 reinforcing bar 20 in ‘the recess 27 to hold it coaxial to
the shell 2. The supporting projection 25 has a sectoral
cross-section with a V-shaped recess 30 as shown in Fig. 10.
The supporting projection can have any longitudinal section
shape suitable to support the reinforcing bar parallel to

30 the shell” in cooperation with the fixing means. The,



i n'the cast-in-place concrete construction nethod; Fig. 9 is an

el evational view illustrating the sleeve used . I n the precast

. concrete construction nethod; Fig. 10 is a cross-sectional view of
a‘further enbodi nent: Fig. 11 is a cross-sectional view of
still a further 10 enbodi nent; aA@ Fig. 12 is a perspective
view of a coil-type spring pin for use as fixing neans.
Det ai | ed Description of the Invention The invention is described
in detail below.wth refe nce s which trate
preferred enBS§if&Hins 16" dAn”ovE?&Fl t\th evxf%sfpet?lg ‘fforféFhérSE?lspl 'ce
sleeve 1 of tli@ilateral 4MVAddPori PosdPVdiRNali ecliohd WRisClEHIwn HReve
1 receives t he opposite reinforcing bars 20. As shown in

Fig.2. the m§r—taThgrdml§plT cewsl eewewzdl nénudtdse 2(bwle 43 t&bullaqﬂdrreftfbﬂ

etaegy Dl oo A B S et £ e

5 nd 7, the oblong projections 18 and 19 have the
respective solid and hollow rectangular longitudinal"
sections. The bolts 7 are screwed in the holes 13 to hold
the reinforcing bars 20 coaxial to the shell 2.

As the fixing means for use-with the nortér grout splice
10 sleeve 1, a pin is also utilizable .to fasten the reinforcing
bar 20 in place of the screw bolt as shown in Figs. 10 and
11. The taper pin 23 is forced into the hole 24 of which the
axis directs radial to the common axes of the reinforcing.
bar 20 and fhe shell é. The pin 23 has its end thrusting the
15 reinforcing bar 20 in the V-shaped recess 30 of " the
suppdrting projection 25. As shown in Figﬂ.il. the shell 2
is selectively formed in the tubular poftion_fhergqf with a
hole 33 directing chordal to the circular cross—Section'of
the shell 2. The taper pin 32 is forced into the hole 33
20 tangential to the reinforcing bar 20. The pin 32 has its
side pushing the reinforcing bar 20 to the supporting
projection 30. The aforementioned taper pin can be replaced

by a coil-type spring pin 34 as shown in Fig. 12.



i ametrarly smatier than the inner arameter o tne |1 AEMMINANN

but larger than the outer dianmeter of the 25 rei nfror é&i ny barss *
20 to be inserted through the opening.lIhe shell 2 is formed in
the internal circunference thereof with two pairs of outward and
I nward supporting projections 5 and 6. The outward and i nward
supporting projections 5 and 6 forns two supporting points axially
separated togsuppor.t 30 one reinforcing bar 20 cooperatively. The

out war d suppgﬁ%giéiﬂ' = 7

projections 5 are formed integrally with the opposite end wal'l s 4.

Mostly, the both reinforcing bars 20 have the sane

1 1. A mortar grout splice sleeve (1) for reinforcing bars
2 having a tubular metal shell (2) formed in both end walls
3 (4) thereof with opposite openings (3) through which
4 reinforcing bars (20) are inserted, and in an tubular
5 portion of the shell with a grout .port (8) through which
6 mortaf (21) is injected into the shell, characterised in

7 that the shell (2) is formed in an internal.circumference
8 thereof with at least a pair 'pf outward and inward
g supporting projections (5, 6, 15, 16, 17, 18, 19, 25, 31
10 for supporting the reinforcing bar (20), and at a position
11 _a}ially between each paired outward gnq inward supporting
12 ﬂprojections in the tubular portion of zhe shell with a hole
13 (13, 24, 33) through which fixing means (7, 23, 32, 34) is
14 inserted to fasten the reinforcing bar (20) to said
15 supporting projections.

1 2. The sleeve as claimed in claim 1, wherein said supporting
2 projections (5, 6, 15, 16, 17. 18, 19, 25, 31) are arranged
3 to support the reinforcing bar (20) coaxial to the shell
4 (2).

1 3. The sleeve as claimed in either of claims 1 and 2,
2 wherein said outward and inward supporting projections (5,
3 6. 16, 17) are axially separated from each other.

1 4. The sleeve as claimed in either of claims 1 and 2.
2 wherein said outward supporting projection (5, 18) is
3 integrally formed with the end wall (4) of the shell (2).

This Sheet Has Been Replaced
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Sach ot her - The.suppor (1 ng. proj ections 5 and 6 ar 2‘” 5 ||||l||lll|lll|lﬂ|||1|'lll|||

support the individual reinforcing bars 20 coaXial tb the®
shel | 2. As shown in Figs. 2 and 3, the outward and inward
supporting projections 5 and 82have a similar cross-section in the
form of a hollowcircle with a circular recess 14. The circular 10
recess 14 is eccentric to receive the reinforcing bar 20

coaxial to the shell. The outward supporting projection 5 has its
eccentric recess integral with the opening 3 of the shell 2. Two

screwed hol &s, 13haresieeved & twWaipedi tidneither ofaxébhhigs bletwadn 2.the
respective: out war d and i nward 15 supporting 905|t|22 spd 6 in
t he tuBuIarW&ﬁRQRnt(ﬁatqma°“tward SHepPPrtingThRrAILE t14M; o ¢ gulé :

simla tA bé’l e.;Pesnet rAlpat:ely ferectq'Fes Md edBSPERt £ {he axd b1 of2f ! he

shel | means is screwed into the hole 13 from
outside in a manner that the bolt end thrusts the reinforcing bar
.tO the1 6. The sleeve as claimed in any of the preceding claims,
2 wherein said supporting projection (6, 15, 25) 1is cross-
3 sectionally formed with a recess (14, 27, 30) to receive the
4 reinforcing bar (20) cbaxial to the shell (2).
1 7. The sleeve as claimed in any of the preceding claims,
2 wherein said outward supporting projection (18, 19) .is
3 joined with  said inward supporting grojectioh to form an
4 oblong supporting projection with ;n axially continuous
5 supporting face (28, 29) longer than a dtstance between both
6 adjacent ridges of the reinforcing bar (20).
1 8. The sleeve as claimed in any of claims l'to.7. wherein
2 said fixing means comprises a bolt (7) screwed into said
3 hole (13) perpendicular to the reinforcing (20).
1 9. The sleeve as claimed in any of claims 1 to 7, wherein
2 said fixing means comprises a pin (23) forced into said hole
3 (24) perpendicular to the reinforcing bar (20).
\
1 10. The sleeve as claimed in any of claims 1 to 7, wherein
said fixing means comprises a pin (32) forced into said hole
3 (33) tangential to the reinforcing bar (20).

This Sheet Has Been Reﬂlace




20 - Supporting projections 5 and 6. The shell 2 is fornmed near

one of the both end walls 4 in the external circunference with a
grout port 8 through which nortar 21 is injected into the inside of
shell 2. The shell 2 is also fornmed near thé other end wall 4 in the
Axternal 25 circunference thereof with an exhaust 9 through which air
flows out of the shell 2 when the shell 2 is filled with nortar
21. The AblsdlrlacX lofs tdhepllmvarnttivof annul ar ridges 10 formed in

the internal circunference thereof. The annular ridges 10 30 are

smal | er in radi gorMairgfrouars rR S WIRGE O RORY HEIRYING BARS

8 5 and 6. The annutar —T1Tdges10—as wert—asthe—supporting

A mortar grout splice sleeve (1) for reinforcing bars has a
tubular metal shell (2) formed in both end portions (4)
thereof with opposite openings (3 through which
5 reinforcing bars (20) are inserted, .pnd in an tubular
portion of the shell with a grout port (8) through which

mortar (21) is injected into the shell.

The shell (2) is formed in an internal cirqumference thereof

with at least a pair of outward and inward supporting

10 projections (5, 6, 15, 16, 17, 18, 19, 25, 31} for
7 supporting the reinforcing bar (20), and at a position

axially between fhe paired outward and inward supporting
projections in the tubular portion of the shell with a hole
(13, 24, 34), through which either of a bolt (7) and a taper
15 pin (23, 33) is inserted into the inside of the shell from
outside to fasten the reinforcing bar (20) to the supporting

projections (Fig.2).



projecttons 5 and 6 increase the internal surface area of - the shell
2 for bonding engagenent with nortar. The shell 2 is formed at a

| ongi tudi nal center in the internal 5 circunference thereof with a
separator 11 to prevent the ﬁzgessive insertion of the reinforcing
bar 20. Two annul ar seals 12, are fitted in the outward

recei ving portion of the end walls 4 to seal the inside of the
shell 2. The reinforcing bars 20 penetrate-the respective seals
12. 10 Then, hereinafter_described is a way to use the nortar grout
splice sleeve 1. FlGFiri}ly, the seals 12 are slidably fitted on the
respective rerntor&ing bars 20. fhe reinforcing bars 20 are

i nserted into the shell 2 through the respective openings 3. The
both 15 reinforcing bars g ¢

the separator 11. Therda '
hol es 13 as to ptressrtl
respective supp 'Ejhg‘;

20




bot:h reinforcing bars 20 are fixedly supported anong the 20
and. “supporting projections 5 and 6 '
the shell 2. Each sea
the shell "2 is supplied with the

8 until the shel

the shell- 2.is
rei nforcing

1. hol ds the _
har deni ng, so that the reinforcing bars 20

bei ng out of order.

2 has
nortar. An outflow of 25

FIG.2

nortar from

in an axi al : al

12 is nounted in the

bolts 7
gnnment with

end wall 4. Thereafter, .
nortar 21 through the grout port ~
its iaysernal- void filled up with the
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t he exhaust 9 indicates that
filled up with the nortar. The splicing of the

bars 20 finishes when the nortar

reinforcing bars

21 hardens. The sl eeve
20 fixedly prior t
@ al wa g)free

o nortar

30 from
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"By-the*use of the nortar grout splice sleeve 1, an easy and
reliable end-to-end connection between t he opposite
reinforcing bars 20 is nade in the cast-in-place concrete
construction nmethod as shown in Fig. $, The sleeve 1 is also 5

avai l abl e for an easy and reliable end-to-end connection of t he
opposite reinforcing bars 20 projected fromthe both pr ecast
concrete nenbers 22 in the precast concrete construction

nmet hod as sh ' | §. 9 The outside supporting projection 17 is
separabl e frofnit . fSend wall 4 as” shewn in Fig. 5. The outward
supporting projections 18 id3jintedrally fornmed both with the

i nwar d supporting projection and\ygbet he end wall 4 to form an
obl ong supporting projection having an_ax y_continyous, supporting
face 28 longer than a di fFEnee—REVERIROLTNAS <IN 2] acg®® ridges of
the reinforcing bar 20 as s jwﬁ:}ﬂﬁFiga;?; =.; 6: - The.Myidhar d s\pporting

projection 19 is separated fr —
the inward supporting o [ [ =] =




pndTectfbn to forman axially continuous supporting face 29 as shown
in Fig.” 7. 20 The supporting projection can have any cross-section shape
suitable to receive the reinforcing bar coaxial to the shell in
cooperation with the fixing neans. As shown in Fig. 4, t he
supporting projection 15 has a rectang&/ér Cross-section with a

sem circul ar recess 27. The bolt 7 pushes the 25 reinforcing bar 20 in
the recess 27 to hold it coaxial to the shell 2. The supporting
projection 25 has a sectoral cross-section with a V-shaped recess
30 as shown in Fi AIO(:} ES The support’ing projection can have any
|-ongi t udi nal sectto * “Shape suitabl g to support the reinforcing bar
parallel to-30 the  shell in cooperi‘ion with the fixi'ng neans.
The : 10

| 20

FIG.9
22 20 / 20

22




'gréjectigns 16 and 17 have the respective right-angle and

equi | ateral triangular |ongitudinal sections as shown Fig. _ 5.
The bolt 7 is screwed in the hole 13 to hold the rei nforcing bar 20
coaxial to the shell 2. As shown in Hgs. 5 6 and 7, the oblong
projections 18 and 19 have the respective solid and hol | ow
rect angul ar | ongi t udi nal sections. The bolts 7 are screwed in the
holes 13 to hold the reinforcing bars 20 coaxial to the shell 2.

As the fixing neanzaf e Wity the nortar grout splice 10 sleeve 1. a
pinis also utiliz IIGfﬁ\é\lthhe ret nf orci ng 2 bar 20 in place of
the screw bolt as shown in Figs. ;gzﬁnd ¥1. The taper pin 23 is
forced into the hole 24 of which th&® ~———H directs radial to the

common axes of the reinforcing shell 2. The pin 23
has its end thrusting the




15 rei'fnforcing bar 20 in the V-shaped
.supporting projection 25. As shown in Fig. 11,
‘selectively fornmed in the tubular portion therg
directing chordal to the circular cross-sectig
The taper pin 32 is forced into the hohp 33
reinforcing bar 20. The pin 32 has its
reinforcing bar 20 to the supporting

r e RESEACBHENGT SHERES SG
t EDséveiptioR : paged . & paged ..
o Gidifa(sd  : peged .\htl gaB8 12
N[PDrawing(s) : pged .50 paged .=
2D Abstract angesdddal.. td pegddhE.
side pushing the :
j &t

oy

af orenenti oned taper pin can be replaced

34 as shown sheil. Fitg.shéllhas at least a pair of outward and inward supporting projections integrally formed is- 11

—provided in the internal circumference thereof-wi

-prejections: for supporting the reinforcing bar. The shell is also provided in each tubular portion
between the paired outward and inward supporting projections with a hole through which fixing
means fastens the reinforcing bar to the supporting projections. In general, the supporting
projections are arranged to receive the reinforcing bar coaxial to the shell. The supporting

projections are cross-sectionally formed with a recess to receive the reinforcing bar coaxial to the

shell.

In the case of the shell supporting one of the both reinforcing bars, the shell is provided with a set of

fixing means and a pair of the outward and inward supporting projection.

In preference, the outward supporting projection is formed integrally with the end portion of the
shell. The suppbrting projection has a cross-section formed with a recess for receiving the
reinforcing bar. The cross-section is selectively shaped in the form of a hollow circle, a sector, a
rectangle or a trapezoid. The cross-section can have at least a radiat slit. The recess is selectively

curved or V-shaped.

In preference, the outward and inward supporting projections are joined with each other to form an
oblong supporting projection having an axially continuous supporting face longer than a distance
between both adjacent ridges of the reinforcing bar, so that the reinforcing bar is always supported

at its ridges by the supporting face.

In preference, the fixing means is selected from a bolt and a pin. The bolt is screwed into the hole

from outside to fasten the reinforcing bar to the supporting projections.




W claim - 1. A nortar grout splice sl eeve ( bar s
‘including a tubular nmetal shell (2) W|th oppo H mmmﬂwm @ forrred in

both end walls (4) thereof through which reinforcicngtbats g
i nserted, and a tubul ar portion of the sheII havi ng a grout port (8)
t hrough which nortar (21) is injected into,the shell, that wherein the

shell (2) has at |least a pair of outward d i nward supporting projections
(5, 6, 15, 16, 17, 18, 19, 25, 31) integrally forned in an internal

ci rcunferencegth of for supporting the reinforcing bar (20), wherein
fixing means “Ts provided for insertion through a hole at a position

axi ally bet n ¢
Che tubular por t 1o mor Y Sy bERE £ ¥ el AR s MR bkl d b R
sai d support :1(2? Er OI eét I ons 9@3&%@ {)1 the @é{)\&g}r{hhn 0j ect.j ons .are
Cross-sectio C r%?’lﬁ%s?%*e 936%5 S
X : d
gaggl)?![ i LS :)?tgi gg{a reéxgc?rcigg b@g?&(ﬁ%ﬁ@gﬂa eclksaenéﬁe anciag-ag-laa&%ar’po\puho%ro? the sigli
-with-having a grout port (8) through which mortar (21) is injected into the shell,-eharacterised-in

+that wherein the shell (2) is-formed-in ith has at least a pair of
outward and inward supporting projections (5, 6, 15, 16, 17, 18, 19, 25, 31) integrally formed in

an internal circumference thereof for supporting the reinforcing bar (20), and-wherein fixing means

is provided for insertion through a hole at a position axially between each paired outward and

inward supporting projections in the tubular portion of the shell swith-a-hole-(13-24-33)-throush-
-wh*eh—ﬁaang—means—(—?,—%él;é@qs-me%d-to fasten the reinforcing bar (20) to said supporting
projections gnd wherein the supporting projections are cross-sectionally formed with a recess o

receive the reinforcing bar coaxial to the shell.

2.  The A sleeve as claimed in claim 1, wherein said supporting projections (5, 6, 15, 16, 17,

18, 19, 25, 31) are arranged to support the reinforcing bar (20) coaxial to the shell (2). _

3.  Fhe A sleeve as claimed in-either-of claims 1 and or 2, wherein said outward and inward

supporting projections (5, 6, 16, 17) are axially separated from each other.

4.  Fhe A sleeve as claimed in either-of claims 1 and or 2, wherein said outward supporting

projection (5, 18) is integrally formed with the end wall (4) of the shell (2).

5. -Fhe A slecve as claimed in -either-ef claims 1-aud or 2, wherein said outward supporting

projection (17, 1) is formed separately from the end wall (4) of the shell 2). [ peo e
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18, 19, 25, 31) are arranged to support the reinfor xial to
the shell (2). 3. A sleeve as clained in clai mﬂll@nlm'fmﬂnn sai d
outward and i nward supporting projections (5, 6, 16x 1¢) arer axl a
separated from each ot her. 4. A sleeve as clainmed in clainms 1 or 2,
wherein said outward supporting projectioE%(S, 18) is integrally forned
with the end wall (4) of the shell (2). A sleeve as clained in
claims 1 or 2, wherein said outward supporting projection (17, 19) is
formed separately fromthe end wall (4) of the shell (2).

6. -Fhe A sleeve as claimed in any one of the preceding claims, wherein said supporting
projections €6;-+5:-25)-is are cross sectionally formed with a recess (14, 27, 30) to receive the

reinforcing bar (20) coaxial to the shell (2).

7. The A sleeve as claimed in any one of the preceding claims, wherein said outward
supporting projection (18, 19) is joined with said inward supporting projection to form an oblong
-~ supporting projection with an axially continuous supporting face (28, 29) longer than a distance

between-beth adjacent ridges of the reinforcing bar (20).

8.  Fhe A sleeve as claimed in any one of claims 1 to 7, wherein said fixing means ¢omprides

includes a bolt (7) screwed into said hole (13) perpendicular to the reinforcing bar (20).

9.  -Fhe A sleeve as claimed in any one of claims 1 to 7, wherein said fixing means-eemprises

includes a pin (23) forced into said hole (24) perpendicular to the reinforcing bar (20).

10. -Fhe-A sleeve as claimed in any one of claims 1 to 7, wherein said fixing means-comprises-

includes a pin (32) forced into said hole (33) tangential to the reinforcing bar (20).
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12 6. A sleeve as clained in any one of,-the preceding clainms, wherein
sai d supporting projections are cross sectionally formed with a recess
(14, 27, 30) to receive the reinforcing bar (20) coaxial to the shell (2).
7. A sleeve as clainmed in any one of the preceding clainms, wherein said
outward supporti-ng projection (18, 199 is joined with said i nward
supporting projection to forman oblong supporting projection with an
axi al l'y continuous supporting face (28, 29) |ongerthan a distance between
dj acent ridges of the reinforcing i eeve as clained in
any one of clainms 1 to 7, wherei A & FOR & {Eﬁ+cludes a bolt (7)
screwed into said hole (JRrAReFREHM: GbarRETRFoRUEMEEH BbORTI Ng bar (20).
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SPECIFICATION

Field of the Invention

The present invention relates to a mortar grout splice
sleeﬁelfor reinforcing bars utilized in reinforced concrete
consiruction methods. and in particular to.a splice sleeve

5 . avaiiable for an -end-to-end connectioﬁ-' of opposite
reiniorcing bars ﬁsed in a cast-infﬁlace concrete
consiruction method as well as in a ﬁrecast concrete
construction me thod.

Background of the Invention

10 In ithe cast-in-place concrete construction me thod,
rein;i_orcing bars are assembled to a building framework in
the %ield of construction, in which a reinfércing bar often
has Cén end thereof connected to an end; of the other
reinforcing bar. In the  precast concrete construction

15 method, precast concrete members are assembled to a concrete

-building in the field of construction, in which, in most,
one p}ecast concrete member has at least one splice sleeve
therein connected with an end of the respective reinforcing
bar projected from the other member. Sometimes., it is needed

20 that the both precast concrete members have the opposite

ends of their respective reinforcing bars connected with



90 A sleeve as clained in any one of claims 1 to 7, wherei
means includes a pin (23) forced into sai d hol e (24) per pend
reinforcing bar (20). 10. The A sleeve as clained in any d@

to 7, wherein said fixing neans includes a pin (32) forced
(33) tangential to the reinforcing bar (20)

Hintio 93 HoP %%

AN F SrEeT

ng of clains 1

Abstract of the Invention

MORTAR FILLING TYPE_REINFORCEMENT JOINT
MORTAR—GROUF—SPELECE—SLEEVE—FOR—REINFORCINGBARS

A mortar grout splice sieeve (1) for reinforcing bars has a

tubular metal shell (2) formed in both end
thereof with opposite openings (3) th

5 reinforcing bars (20) are inserted. .and in

portions-(4)
rough which

an tubular

portion of the shell with a grout port (8) through which

mortar (21) is injected into the shell.
The shell (2) is formed in an internal circumfe
with at least a pair of outward and inwar

10 projections (5. 6, 15. 16, 17, 18, 19,

rence thereof
d supporting

25, 31 for

4 supporting the reinforcing bar (20), and at a position

axially between the paired outward and inward supporting

projections in the tubular portion of the shel

(13, 24, 34). through which either of a bolt (7

| with a hole

) and a taper

15 pin (23, 33) is inserted into the inside of the shell from

outside to fasten the reinforcing bar (20) to t

projections (Fig.2).

he supporting




