
SPLICE SLEEVE FOR CONNECTING REINFORCING BARS This invention relates to a
splice sleeve for reinforcing bars utilised in concrete wall structures or
columns and more particularly to a splice sleeve having a longitudinally
elongated shell provided 5    over at least a substantial portion of its
length with a cylindrical external surface to enable a sleeve of less
diameter to be utilized for application in thinner concrete walls.  Also,
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 bars being
filled with grouting 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 action 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- wedging or compression action with respect to the grouting thereby
fixedly interlocking the shell, grouting and reinforcing bars. In further
embodiments of the invention, the sleeve 5    at one end thereof has a
smoothly tapering internal and external surface with the internal surface
having annular ribs of constant height from the tapering internal surface
and the external surface having reinforcing flanges or 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. My prior U.S. patent, No. 3,540,763 issued November
17, 1970, discloses a splice sleeve and its utility in which the spliced
sleeve is double 20   frusto-conical in configuration with the thickness 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    -3- cross-sectional area.
According to the invention, there is provided a splice sleeve for
connecting reinforcing bars in reinforced concrete construction comprising
an elongated shell of one-piece construction, said shell having a portion
adjacent at least one end thereof with a substantially constant diameter
external cylindrical surface and end surfaces each having an opening for
receiving the end portions of reinforcing bars to be connected, the
internal surface of the shell including a plurality of longitudinally
spaced, inwardly extending annular ridges of reducing internal diameter as
they approach the openings at 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 central
openings for receiving the reinforcing bars. Preferably, the end 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 



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.    -4- The splice
sleeve has a cylindrical surface over at least one-half of its length with
one end portion of the sleeve having either a gradually tapering internal
and external surface or a cylindrical surface. This latter cylindrical
surface, in one embodiment, terminates in a relatively short frusto-conical
portion with inwardly tapering internal and external surfaces. The
invention will be further described by way of example, with reference to
the accompanying drawings, wherein: Figure 1 is a perspective view of the
splice sleeve of this invention. Figure 2 is a longitudinal, sectional
view, on an enlarged scale, illustrating the structure 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    another embodiment of the
invention in which the sleeve tapers at only one end. Figure 5 is an end
view of the construction of Figure 4 as observed from the 5    smaller end.
Figure 6 is a longitudinal sectional view of the structure illustrated in
Figure 4. Figure 7 is an end elevational view of Figure 4 as observed from
the larger end thereof. 10              Figure 8 is a longitudinal
sectional view of another embodiment of the invention in which the sleeve
is cylindrical substantially throughout its length with a frusto-conical
end portion. Figure 9 is an end elevational view of the 15   construction
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              Referring 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 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    -6- bars 20 which includes external
annular ribs or ridges 22 with the reinforcing bars 20 being of
conventional construction. The reinforcing bars 20 are inserted into the
shell 12 until the inner ends 5    thereof are in closely spaced or
abutting engagement. The internal surface 24 of the shell is spaced from
the reinforcing bars 20 and the annular space 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 the
shell 12 with one of the ports 27 being smaller in diameter so that
grouting entering the larger port will 15   completely fill 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 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 tapered or frusto-conical end    -7-
portions with a  center portion being cylindrical along the internal
surface of the shell 12.  This tapering of the internal surface at 34
duces a wedging or compression action which together with 5    the annular
ridg e     and the ribs 22 on the reinforcing 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 illustrates another embodiment of the splice sleeve of this
invention designated by numeral 40 and which includes a shell 42 having a
cylindrical external surface 44 and a cylindrical internal surface 46 with
both surfaces having a 15   constant diameter throughout their length.  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 receiving 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 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 illustrated, 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    -8- surface if a line i. extending through the
inner edge surfaces of the ridges 56-62. The cylindrical shell 44 is also
provided with grout holes 64 for introducing grouting between the internal
5    surface 46 of the shell 44 and the reinforcing bars 52 with the
progressive increase in height of the ridges 56-62 producing the wedging
action or compression 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 reinforcing 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 vary 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 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    -9- concrete walls as
compared with a splice sleeve having an external surface with a large
central diameter as compared to the end diameters as illustrated in my
prior patent No. 3,540,763.  Also, 5    the grouting used is the same as
disclosed in the above-mentioned patent with the grouting being inserted
after the reinforcing bars have been inserted into the sleeve. After the
grouting expands and hardens into intimate contact with the 10   ridges or
grooves formed on the exterior of the 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 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    -10- sleeve shown in
the previously mentioned patent and the smaller diameter sleeves
contributes to an increase in the core ratio of concrete columns thereby
enabling the columns to be provided with a 5    reduced cross-sectional
area when designing the columns. Figures 4-7 illustrate another embodiment
of the splice sleeve 70 which includes a one-piece shell 72 having
substantially one-half of its 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 gradually tapering 



external surface 82 and internal surface 84 with the 20   external surface
including integral longitudinal flanges 86 having outer edges which form a
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
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    -11- the grouting port 80 so that
grouting inserted into the shell 72 through the port 80 will completely
fill the space between the reinforcing bars and the sleeve 70 due to the
flow restriction and pressure 5    build-up of the grouting internally of
shell 72.  In this embodiment, the sleeve 70 has a single frusto- conical
end portion with the thickness of the wall being constant and the 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 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 sharply tapering frusto-conical end portion 112 having an
inwardly tapering inner surface 114 and an inwardly tapering outer surface
30   116 having a grouting port 118 communicated therewith    -12- which is
smaller in diameter than the port 110. The internal surface of the
cylindrical portion of the shell 102 where it joins with the tapering
portion 112 is provided with internal ridges 120 which 5    progressively
increase in height and the tip end of the tapering or frusto-conical
portion 112 is provided with a similar ridge 122 which cooperates with the
ridges 120 to provide a progressive decrease in effective diameter of the
ridges from the innermost 10   ridge 120 to the end ridge 122 to provide
the wedging action previously described when the 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- C L A I M S 1.  A splice sleeve for connecting reinforcing bars in
reinforced concrete construction comprising an elongated shell of one-piece
construction, said shell having a portion adjacent at least one end thereof
with a substantially constant diameter external cylindrical surface and end
surfaces each having an opening for receiving the end portions of
reinforcing bars to be connected, the internal surface of the shell
including a plurality of longitudinally spaced, inwardly extending annular
ridges of reducing internal diameter as they approach the openings at 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 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 inwardly toward the ends thereof
with each of the ridges being of equal radial height from said tapering
internal surface. 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. 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 dimension    -14- from the innermost
ridges furthermost from the end opening towards the outermost ridges. 5. A
sleeve as claimed in claim 4, wherein the internal and external surfaces of
the sleeve are cylindrical throughout their length, said ridges
progressively increasing in their inward radial dimension from the
innermost ridges toward the outermost ridges. 6. A sleeve as claimed in
claim 4, wherein the portion of the shell adjacent the outer end thereof
has a longitudinally tapering internal surface. 7.  A sleeve as claimed in
claim 6, wherein the 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 outer surface of the portion of the sleeve having a
constant diameter external surface. 10.  A sleeve as claimed in any
preceding claim, which includes ports of different sizes to enable
hardenable 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.    -15-
13. A sleeve as claimed in any preceding claim, when in use with
reinforcing rods extending thereinto and held thereon by hardened grouting.


