APPLI €ATI ON FOR PATENT TI TLE: MORTAR GROUT SPLI CE SLEEVE FOR REI NFORCI NG
.BARS SPECI FI CATION Field of the Invention The present invention relates to
a nortar grout splice sleeve for reinforcing bars utilized for an
end-to-end connection of opposite reinforcing bars used in a cast-in- 5

‘pl ace concrete construction nethod as welll as in a precast concrete
.construction nethod. Background of the Invention In t he cast-in-pl ace
concrete construction nmet hod. reinforcing bars are assenbled to a

building framework in APPLICAT}ON FOR_PATENT
TITLE: MORTAR GROUT SPLICE SLEEVE-FOR REINFORCING BARS
SPECIFICATION
Field of the Invention
The present invention relates to a mortar grout splice
sleeve for reinforcing bars utilized for an end-to-end
connection of opposite reinforcing bars used in a cast-in-
5 place concrete construction method as well as in a precast
concrete construction method.
Background of the Invention
In the cast-in-place concrete construction me thod,
reinforcing bars are assembled to a building framework in
10 the field of construction, in which a reinforcing bar often
has an 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
buijlding in the field of construction, in which, in most,
15 ~one precast concrete member has at- least one 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 reinforcing bars connected with each other in
20 the precast concrete construction me thods.

The prior art mortar grout splice sleeve is able to connect



10, =« the field of construction, in which a reinforcing bar often has an
end thereof "connected to an end ‘of the other reinforcing bar. In

t he’ precast concrete construction nethod, precast concrete members are
assenbled to a concrete building in the field of construction, in which,
In nmost. 15 one precast concrete nenber has at |east one sleeve
therein connected wth an end of the respective reinforcing bar

projected fromthe other menber. Sonetines, i s needed that the bg%
precast concrEi® madeite fade pﬁhéleﬁﬁosuftéhén&§t8f rerdi o 1eding i hy bAF s
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nmet hods. The pri or nortar grout splice sleeve Iis able to connect
openings formed in the opposite ends of the shell, and both

seals mounted on the respective ends of the shell to seal
5 the respective openings of the shell. When the sleeve is
filled with mortar, the seals prevent the mortar from
leaking out of the openings before the mortar hardens.
Conventionally, either of a cap-shaped seal and a disk-
shaped seal has been adopted for sealing the opening formed
10 in the end portion of the shell. Each of the cap-shaped and
dfsk-shaped seals has a central bore to be fitted on the
reinforcing bar.
The cap-shaped seal is resiliently expansible and formed to
cover the end portion of the shell like a cap. Mostly., the
15 cap-shaped seal is formed in the cylindrical portion thereof
with a hole for fitting engagement with a grout port or
exhaust port which is somewhat protruded from the tubular
circumference of the shell.
The cap-shaped seal is mounted on the sleeve as follows: It
20 is resiliently expanded in the extent that it fits on the
end portion of the shell. Thereafter, its hole is

resiliently expanded to fit on the port.

The disk-shaped seal is somewhat rigid and circular. The
disk-shaped seal is mounted in a space formed on the outside
25 end of the shell. The space .is defined both by the outside

hol]ow-cireular "end face of the shell situated somewhat
inward from the endmost periphery of the tubular portion of
the shell and by the internal circumference of the said
endmost periphery. The space has an inner diameter slightly

30 larger than the quter diameter of the disk-shaped seal. The



2 the-opposite ends portions of the both reinforcing bars. The nortar grout

-sptice sleeve has a tubular shell. both openings fornmed in the opposite
ends of the shell, and both seals nounted on the respective ends of the
shell to seal 5 the respective openings of the shell. Wen the

sleeve is filled with nortar, the seals prevent the nortar from | eaking
-out of the openings before the nortar hardens. Conventionally, either of a

cap-shaped seal and_a di sk- ) o .
shell is formed at its endmost periphery with at least a
radially inward protrusion.%The disk-shaped seal is formed

at its peripheral part with at leaét a cut-off for axially
fitting engagement with the radially inward protrusion of
5 the space. The inward protrusion allows the disk-shaped seal
to fit in and.out of the space only when it is in alignment
with the cut-off of the seal. The inward protrusion supports
the seal in the space from outside to prevent the seal from
dropping out of the space once the seal is fitted in the
10 space and then rotated to have the cut-off axially apart
from the inward protrusion.
The disk-shaped seal is mounted on the sleeve as follows: It
is entirely fitted in the space with its cut-off axially
aligned with the inward protrusion of the shell. Thereafter,
15 it is partly rotated to have the cut-off turned apart from
the inward protrusion. |
However, it disadvantageouslj requires a somewhat fine
finger work to mount either of the cap-shaped seal and the
disk-shaped seal on the sleeve in the field of construction
20 in which many reinforciqg bars and frames are so overcrowded
to prevent the finger wofk from being made on the sleeve
between the opposite rein forcing.bars.
The present inyention is intended to provide an improved
mortar grout splice sleevé of the iype having easily
25 mountable seals. It solves the problem of how to mount the
seal easily on the sleeve in the field of construction in
which many reinforcing bars and frames are too overcrowded
for a finger work on the sleeve between the opposite
reinforcing bars.

30 Summary of the Invention




shaped seal. has been adopted for sealing the opening fornmed 10 . in the
end portion of the shell. Each of the cap-shaped and di sk-shaped seal s has
‘a central bore to be fitted on the reinforcing bar. The cap-shaped seal is
resiliently expansible and fornmed to covger the end portion of the shel
like a cap. Mostly, the 15 cap-shaped seal is fornmed in the cylindrical
portion thereof with a hole for fitting engagenent wth a grout port
or exhaust port which is somewhat protruded fromthe tubul ar circunfergnce
of the shel | A RS tah-&hapédseddice sl afoimtirF ofe t MEo &F bRgbaE st Go i 10§
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having openings provided in both end portions through which

reinforcing bars are inserted, and a grout port in the

5 tubular portion through which mortar is injected into the
shell. The sleeve has both annular seals mounted on the
respective end portions of the shell to seal the both

openings. The seal has a central bore for slidably receiving
the reinforcing bar and an external circumference tapered
10 toward the shell for fitting engagement with an inward
tapered internal circumference formed in the end portion of
shell.
In preference, the external and internal circumferences of
the seal and the shell are conically shaped and axially
1s longer than the outer diameter of the reinforcing bar fbr an
automatically slidable fit with each other.
The seal is slidably fitted on the reinforcing bar before
the reinforcing bar is inserted into thé shell. The seal is
mounted on the sleeve by a simple handwork, since the
20 tapered external circumference of the seal 1is slidably
fitted in the tapered internal circumference of the shell.
The handwork is easily made even in the field of
construction where the reinforcing bars and frames are so
overcrowded to prevent a finger work on the sleeve between
"~ 25 the opposite reinforcing bars.
Once the seal is’' mounted on the sleeve the tapered external
circumference seals the inside of the shell in close contact
with the inward tapered internal circumference of the shell.
Furthermore, the central bore defines the reinforcing bar

30 coaxial to the shell.



end portion ‘of the shell. Thereafter, its hole is resiliently
_expanded to fit on the port. The disk-shaped seal is sonewhat rigid and
circul ar. The di sk-shaped seal is nounted in a space forned on the
out si de 25 end of the shell. The spage 1is defined both by the outside
hol lowcircular end face of the shell situated sonmewhat inward from

t he endnost periphery of the tubular portion of the shell and by the
internal circunference of the said endnost periphery. The space has an
i nner di anet drhesiagmar yages offargdr bovhavhe hinvra eionli anet sriofl yt Hhat the

di sk-shaped %%Wtaghgrout splice sleeve is suitable for an end-to-end
connection of the both reinforcing bars even in the field of
construction in which the reinforcing bars and frames are

5 too overcrowded for a finger work on the sleeve between the
opposite reinforcing bars. The sleeve permits the seal to be
mounted on the sleeve by a simple handwork. All in all, it
is contributable to improve a work efficiency in the field
of concrete construction.

10 Brief Description of the Drawings

Fig. 1 is a longitudinal, sectional view of the mortar grout
‘splice sleeve for reinforcing bars according to the
invention, illustrating the structure and association of the
splice sleeve with the seal; and

15 Fig. 2 is a perspective view illustrating both the seal and
the end portion of the sleeve.

Detailed Description of the Invention

The invention is described in detail below with reference to
the drawings which illustrate a specific embodiment.

20 As shown in Fig. 1, the mortar grout splice sleeve 1
includes a tubular metal shell 2. The shell 2 is of one
piece construction, preferably cast steel. It has two
openings 4 formed in both end portions 3 of the shell 2. The
openings 4 are diametrally smaller than the inner diameter

.25 of the shell 2, but larger than the outer diameter of the
reinforcing bars' 15 to be inserted through the opening 4.
The shell 2 is formed near one of the end portions 3 in the
external circumference with a grout port 5 through which
mortar 16 is injected into the inside of shell 2. The shell

30 2 is also formed near the other end portion 3 in the



3 shell. is forned at its endnost periphery with at least a radially

‘inward pretrusion. The disk-shaped seal is forned at its peripheral part
with at least a cut-off for axially fitting engagenent with the radially
i nward protrusion of 5 the space. Thg inward protrusion allows the

-di sk-shaped seal to fit in and out of the space only when it is in
‘alignment with the cut-off of the seal. The inward protrusion supports the
seal in the space fromoutside to prevent the seal from dropping out of

the space OQQQe#JEﬁSQthuh%ere%Q%d thQnEb? 10ith SWACExhandt tédrennh riolgat ed

to have the cut-off axially apart )
which air flows out of the sheltl 2 when the shell 2 |is

filled with mortar 16.
The shell 2 has a plurality of annular ridges 7 formed in
5 thé internal circumference thereof. The annular ridges 7
increase the internal surface area of the shell 2 for
bonding engagement with the mortar 16. The shell 2 is formed
at a longitudinal <center in the internal circumference
thereof with a separator &8 to prevent the excessive
10 insertion of the reinforcing bar 15.
Two annular seals 10 are mounted in the respective end
portions 3 of the shell 2 to seal the inside of the'sleeve
1. The seal 10 is made of a synthetic resin material. The
reinforcing bars 15 slidably penetrate the respective seals
15 10. The seal 10 has the tapered external circumference 11
thereof fitted in the inward tapered internal circumference
8 formed in the end portion 3 of the shell 2. The external
and internal circumferences 9 and 1] are tapered inward to
the shell 2 and longer than the outer diameter of the
20 reinforcing bar 15.
As shown in Fig. 2, the seal 10 is shaped in the form of a
frustum of cone with a central bore 17 for slidably fitting
engagement with the reinforcing bar. The end portion 3 of
the shell 2 is formed with an internal conical
25 circumference 9 to receive the external conical
circumference ll'of the seal 10. Hereinafter described is a
handwork to mount the both seals 10 on the sleeve 1.
Firstly, the seals 10 are slidably fitted on the opposite
reinforcing bars 15. The rejnforcing pars 15 are inserted

30 into the shell 2 through the openings 4. The both



fromd he i nward protrusion. The di sk-shaped seal is nounted on the sl eeve

as follows: It is entirely fitted in the space with its cut-off axially
"altgned with the inward protrusion of the shell. Thereafter. 15 it is
~partly rotated to have the cut-off turned apart fromthe inward protrusion
| However, it disadvantageously requires a sonewhat fine finger work to nount

ei ther of the cap-shaped seal and the di sk-shaped seal on the sleeve in the

I field of construction 20 in which many reinforcing bars and franes are
so over crowdedlip 6o peévenbatite IS fgere WO ki f ronfBéFAgPRAdS ion St It Kinsdl Y

between the ppposife reLn §OLGiA9nPRE shett 2.

When each seal 10 is somewhat forcedly s!id on the
reinforcing bar 15 toward the end portion 3 of the ;hgll 2

5 by hand or by .the use of a hammer, if necessary, it 1is
easily mounted in the shell 2 due to an automaticall&
fitting engagement between the tapered external
circumference 11 of the seal 10 and 'the inward tapered
internal circumference 9 of the end portion 3.

10 This simple hand work allows the seal 10 to mount on the
sleeve 1 in the field of construction where the reinforcing

bars are so overcrowded as to prevent a finger work on the

sleeve.

Once the seal 10 is fitted in the sleeve 1, it rests in the
15 end portion 3 of the shell 2 and seals the inside of the

shell 2. Thereafter, the shell 2 is supplied with mortar

through the grout port 5 until the shell 2 has its internal
void filled up with the mortar. An outflow of mortar from
the exhaust 6 indicates that the shell 2 is filled up with
20 the mortar.
When the seal 10 is mounted on the sleeve 1, its central
bore hoilds the reinforcing bar 15 coaxial to the shell 2.
The tapered external circumference 11 of the seal 10 makes a
close contact with the tapered internal circumference 9 of
25 the shell ‘2. resulting iIn that the seal JO prevents the
mortar 16 from ieaking out of the shell 2 prior to mortar
hardening.
The splicing of the reinforcing bars 15 finishes when the

mortar 16 hardens.



The present

intended to provide an inproved nortar

I nvention i
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bars. 30 Summary of the Invention 4

We Claim:

1. A mortar grout splice sleeve (1) for reinforcing bars
having a tubular metal shell (2) formed in both end portions
(3) thereof with opposite openings 24) thrdugh which
reinforcing bars (15) are inserted, and an annular seal (10)
mounted in each of the end portions (3), said shell being
formed in an tubular portion of thereof with a grout port
(5) through which mortar (16) is injected into the shell.
said seal (10) being formed with a central bore (17) to be
slidably fitted on the reinforcing bar (15), characterised
in

that said seal (10) has an external circumference (11)
tapered toward the shell (2) for fitting engagement with an

inward tapered internal circumference (9) formed in the end

portion (3) of the shell (2).

2. The sleeve as claimed in claim 1. wherein said external

circumference (11) and said internal circumference (9) are

conically shaped.

3. The sleeve as claimed in either of claims 1 and 2,
wherein said external circumference (11) and said internal

circumference (9) are axially longer than an outer diameter

of the reinforcing bar (15).



A martar grout splice sleeve for reinforcing bars according to the
i.nvention conprises a tubular netal ‘shell  of the type having openings
provided in both end portions through which reinforcing bars are
inserted, and a grout port in the 5 tubul ar portion through which
nortar is injected into the shell. The sl eeve has both annul ar seals
nmounted on the respective end portions of the shell to seal the both

openi ngs. The seal has a central bore for slidably receiving the

rei nforcingybar.aRdoan (g%t auRal, Gigcunf erence tapered 10 toward the
shell for— fitting éngagement w'th an inward tapered internal
circunference fornmed in the end portion of shell.

MORTAR GROUT SPLICE SLEEVE FOR REINFORCING BARS

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

tubular metal! shell (2) formed in both end portions (3)
thereof with -opposite opeﬁings (4) through which
5 reinforcing bars (15) are inserted, and an annular seal (10)
mounted in each of the end portions (3). The shell is formed

in an tubular portion of thereof with a grout port (35)
through which mortar (16) is injected into the sheli., The
seal (10) has a central bore (17) to be slidably {fitted on
10 the reinforcing bar (15). The seal (10) has an external
circumference (11) tapered toward the shell (2) for fitting
.engagement with an inward tapered internal circumference (9)

formed in the end portion (3) of the shell (2) (Fig.l).



- In preference, the external and internal circunferences of the seal
and ‘the: shell are conically shaped.- and axially 15 | onger than the
outer diameter of the reinforcing bar for an automatically slidable fit
wi th each other. The seal is slidablyfshtted on the reinforcing bar before

the reinforcing bar is inserted into the shell. The seal is nounted on the
sl eeve by a sinple handwork, since the 20 tapered external
circunference of the seal is slidably fitted in the tapered internal
circunference of the shell. The handwor k is easily nmade even in

t he field of construction where the }éinforcing bars and frames are so
overcrowded to prevent a finger work on the sl eeve between
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+ 25 .~ . the opposite reinforcing.bars. Once the seal is nounted on the

st eeve the tapered external circunference seals the inside of the shell in
cl’ose contact with the inward tapered internal circunference of the shell.
Furthernore, the central bore definggz the reinforcing bar 30

coaxial to the shell. 5 The advantages offered by the invention are

mai nly that the nortar grout spl ice sleeve 1is suitable for an

end-t o-end
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(57) Abstract

A mortar-filled reinforcing joint (1) comprising a tubular slecve (2) provided at both ends (3) thereof with openings (4), into which
reinforcing bars (15) are inserted, and ennular seals (10) mounted in the respective openings (4). The tubular sleeve is provided at a tubular
portion thereof with filling ports (5), through which mortar (16) is injected. The annular seals (10) comprisc a central hole (17), into which
the reinforcing bars (15} are slidably fitted. The seals (10) have a tapered outer surface (1 1) so that they can fit into inwardly tapered holes
(9) which are formed in the ends (3) of the tubular sleeve (2).
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The shell 2 is formed near one of the end portions 3 in the external
circunference with a grout port 5 through which nortar 16 is injected
into the inside of shell 2. The shell 30 2 is also forned near the
other "end portion 3 in the 6 external circunference thereof wth

an exhaust 6 wdwmaegd Whi.ch air flows out of the shellpcrdpoiasssz t he
shell 2 is filled with nortar 16. The shell 2 has a plurality of annular

ridges 7 formed in -1 - -
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5 .the internal circunference thereof. The annular ridges 7

I ncrease the

internal surface area of +the shell 2 for bonding

engagenment with the nortar 16. The shell 2 is formed at a [|ongitudinal
center in the internal circunference thereof wth a separator 8

prevent the M@;ﬁl ve 10 insertion of the reinforcingppgpokipaas? VO
annul ar  seal s

are mounted in the respective end portions 3 o

shell 2 to seal the inside of the sleeve 1. The seal 10 i s nade of a

synthetic resin material.
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The reinforcing®bars 15 slidably penetrate the
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9 fornmed in the end portion 3 of the shell 2. The external and internal
circunferences 9 and 11 are tapered inward to the shell 2 and | onger
than., the outer dianeter of the 20 rei nforcing bar 15. As shown in
Fig. 2, the seal 10 is shaped in the formof a frustumof cone with a

central bore %;3.,% a3/ idably fitting engagement w th the reipctrapweass?bar .
The end portion o% t he shel | 2 S for med wth an I nt ernal
conical 25 . ci rcunference 9 to _receive t he ext er nal -
conical circunference 11 of the seal 10. rei nafter described is a
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reinforcing bars 15. The reinforcing bars 15 are inserted 30 - into
the shell 2 through the openings 4. The both 7 reinforcing
bars. 15 have their endw se positions defined by the separator 8 within the
shell. 2. Wen each seal 10 is sonewhat forcedly S|Id on t he

rei nforC| ng bfeo %&ﬂmrd the end portion 3 of the shell Soriapbo Jgand
or t he use a hammer, if necessary, it is eaS|Iy nDunte
t he sheII 2 due to an automatically
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fitting engagenent bet ween t he t aper ed ext er nal
circunference 11 of the seal 10 and the inward tapered internal
cikcunference 9 of the end portion 3. 10 This sinple hand work all ows
the seal 10 to nmount on the sleeve 1 in the field of construction where
the reinforci g PAeSHgare so overcrowded as to prevent a fingefapssrosison the
sl eeve. Once the seal 10 is fitted in the sleeve 1, it rests in the 15

end portion 3 of the shell 2 and seals _the inside of the shell 2. -
Thereafter, the shell 2 is supplied wth nortar through the grout port
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t he exhaust 6 indicates that the shell 2 is filled up with 20 t he
nortar.. Wien the seal 10 1is nounted on the sleeve 1, its central bore
holkds the reinforcing bar 15 coaxial to the shell 2. The tapered external
circunference 11 of the seal 10 nakes a close contact with the tapered

internal circ e 9 of 25 the shell 2, resulting pdpypoddadds the
seal 10 prevgﬂﬁgﬁggﬁe nortar 16 from | eaking out of the shell 2 prior

to nortar hardening. The splicing of the reinforcing bars 15 finishes
when the nortar 16 hardens. -6 -
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8 W Jaim 1 . A nDrta rout sleeve (1) for reinforcing
bars 2 havi ng a tubuli"ﬂ!ﬂ ﬂ @i""p) formed in both end portions 3
(3), thereof wth oppo t hrough which 4

reinforcing bars (15) are |nserted and an annul ar seal (10) 5 nmount ed
I n each of thg, 643'89@9” ions (3), said shell being 6 f opeedrosiosssan

t ubul ar portil? hereof with a grout port 7 (5) through which nortar

(16) is injected into the shell. 8 sa+d seal (10) being formed wth a
central bore (17) to be
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9 slidably fitted on the reinforcingjbar . (15), characterised 10 I n

11 that said seal (10) has-aﬁhfﬁeXtérnal circunference (11) 12
tapered toward the shell (2) for fitting engagenent with an 13 i nwar d
tapered internal circunference (9) formed in the end 14 portion (3) of
the shell (2).wdomnezs The sleeve as clained in claiml. wheseyiposasssh
external 2 circunference (11) and sahdz internal circunference (9)
are 3 conically shaped. 1 3. The sleeve -as clained in either. of
claims 1 and 2, 2 wherein said external circunference (11) and said
internal 3 circunference (9) are axially longer than an outer dianeter
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of thg reinforcing bar (15).
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