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ONTO STRUCTURAL RODS (71)   We, ZEITGEIST AG, a Swiss    One object of the
present invention is to Body Corporate of C/o. Trust Firm Ernst  provide
new or improved apparatus for 50 Hunter, Baarer Strasse 77, 6302 Zug,
fastening a steel connecting sleeve to Switzerland, do hereby declare the
adjacent rod ends which overcomes or 5  invention for which we pray that a
patent  minimises the disadvantages hitherto may be granted to us, and the
method by  inhereint in the use of such sleeves. which it is to be
performed, to be    The type of rod with which the invention  55
particularly described in and by the  is concerned is that which is either
formed following statement:-                  with surface deformations or
which has 10    This invention relates to apparatus for  such deformations
introduced as, for connecting steel reinforcing rods, such as  example, by
interposing a steel wire helix are used for structural purposes, in end to
between the rods and the sleeve.  60 end relationship.
Another object  of the invention is to When  structural steel reinforcing
rods  privide portable apparatus for the purpose 15  are positioned prior
to casting concrete  stated  which can be used in relatively around them,
it is a common practice to  confined spaces. overlap the adjacent ends of
rods which are    A further object of the invention is to  65 disposed so
that their longitudinal axes are  provide apparatus which will be capable
of substantially co-planar. The object is, of  fastening the sleeve to rods
which may 20  course, to minimise the risk of a weakness  differ in
cross-section within the range of in the junction zone. This practice is,
permissable tolerance which may be as however, wasteful of steel.
much as 12 per cent in some cases.     70 To obviate this disadvantage, it
has been    A still further object of the invention is to proposed to
accommodate adjacent rod  provide apparatus which will effect a 25  ends in
a steel sleeve and to crimp the  satisfactory joint with relatively low
power sleeve onto the rods in a number of  requirements. different parallel
transverse zones by means    In accordance with the invention,  75 of a
hydraulic press. The chief disadvantage  apparatus for fastening to
adjacent of this proposal lies in the  fact that the  substantially
co-axially disposed reinforcing 30  necessary hydraulic equipment is
usually  rod ends a sleeve of uniform externalcross- bulky with the result
that in many cases it  section throughout its length and having cannot be
manoevred into the required  internal cross-sectional dimensions to  80
position because other reinforcing rods  enable it to receive and embrace
both rod block access. It will be understood that the  ends, comprises at
least two fluid pressure 35  equipment must be positioned transversely
operated jack units each having a cylinder, with respect to the
longitudinal axes of the  a piston and a piston rod; latching means rods.
for releasably securing the jack cylinders  85 It has also been proposed to
effect a joint  together in parallel spaced relationship to by compressing
a steel sleeve onto adjacent  one another around one of the 40  rod ends by
means of an explosive charge.  reinforcing frods in a zone not occupied by
This proposal suffers from the disadvantage  the sleeve; at least two die
segments, which that it is noisy and is liable to damage or  collectively
provide an axial bore at least 90 displace adjacent formwork and concrete.
part of which is dimensionally smaller in If welding is resorted to, the
operation is  cross-section than the external cross- 45  realtively slow
and it requires a skilled  sectional dimension of the sleeve, loosely
welder to produce a good joint.  mounted on the free ends of the piston
rods Furthermore, he must necessarily use bulky  so as to be capable of
limited rotational  95 equipment.                             movement
relative thereto in a longitudinal    
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2 direction; die segment retaining means at  axially disposed inwardly
projecting ribs the extremities of the piston rods; pusher  and, in the
circumferential zones between means associated with the jack cylinders
-the ribs, axially disposed  recesses so that extending in a direction
towards the die  the sleeve is deformed by the die segments 5   segments
and which engage one end of the  to engage the rod ends only along  70
sleeve and prevent it from moving axially  longitudinally extending
circumferentially relative to the rods; ring-shaped locking  spaced  zones
corresponding  to the members for temporarily securing the die  projecting
ribs of the die segments. segments in operative relationship one to    One
embodiment of the invention will 10   the other  and which permit the
aforesaid  now  be described  purely by way of 75 limited rotational
movement thereof; and  example, with  reference  to  the complementary
formations on the die  accompanying drawings, in which:- segments for
receiving the ring-shaped    Figure 1 is an exploded perspective view
locking members.                        of apparatus for fastening a sleeve
onto 15    The invention also provides apparatus for  adjacent rod  ends
constructed  in  80 fastening to adjacent substantially coaxially
accordance with the invention. disposed reinforcing rod ends a sleeve of
Fig. 2 is a part sectional elevation on a uniform external cross-section
throughout  reduced scale of the apparatus of Fig. 1 its length and having
internal cross-  assembledto the rod ends. 20  sectional dimensions to
enable it to receive    Fig. 3 is a sectional elevation of the die  85 and
embrace both rod ends, comprising at  segments on an enlarged scale. least
two fluid pressure operated jack units    Fig. 4 is an end elevation, also
on an each having a cylinder, a piston and a  enlarged scale, of the die
segments of Fig. 3 piston rod; mounting plates to which the  showing the
means  by which they are 25  jack cylinders are attached and through
connected together.                      90 which the piston  rods pass;
latching means    Fig. 5 is a cross-section, also on an for releasably
securing the jack cylinders  enlarged scale, on the line V-V in Fig. 4.
with their  mounting plates together in             Fig. 6 is anexploded
perspective view of parallel relationship around one of the  the means for
connecting the die segments 30  reinforcing rods in a zone not occupied by
together.                            95 the sleeve; die segments
corresponding in-  Fig. 7 is a perspective view showing a number to the
number of mounting plates,  sleeve assembled to two adjacent rod ends which
collectively provide  an axial bore at  beforedeformation of the sleeve.
least part of which is dimensionally smaller    Fig. 8 is a perspecitve
view showing a 35  in cross-section than the external cross-  sleeve
assembled to two adjacent rod ends 100 sectional dimension of the sleeve,
loosely  after deformation of the sleeve. mounted  on the free ends of the
piston rods    Fig. 9 is a longitudinal section on the line so as to be
capable of limited rotational  IX-IX in Fig. 8 on an enlarged scale.
movement relative thereto in a-longitudinal    Referring to the drawings,
the apparatus 40  direction; die segment retaining means at  is constructed
in two separate halves which 105 the extremities of the piston rods; pusher
may be secured together around ribbed means on the mounting plates
extending in  rods I and 2 and their embracing cylindrical a direction
towards the die segments which  sleeve 3. engage one end of the sleeve and
prevent it   Each half includes a die segment 4 having 45  from moving
axially relative to the rods;  holes  5 to permit of its  being mounted 110
ring-shaped locking members for securing  on the free ends of piston rods 6
of hydraulic the die segments in operative relationship  jacks. It -is
emphasised that the die segment one to the other and which permit the  is
not a tight fit on the piston rods and that aforesaid limited rotational
movement  it is capable of a limited rotational 50  thereof; and
complementary formations on  movement relative thereto in a longitudinal
115 the die segments for receiving the ring-  direction. The piston rods 6
carry circlips 7 shaped locking members.                  on one side of
the die segment 4 and The pusher means are preferably spigot  retaining
nuts 8 on the other. The jack members which in the preferred practical
cylinders 9 are secured to a mounting plate 55  implementation of the
invention, havesuch  10 disposed in parallel spaced relationship 120
extenal dimensions that they can pass into to the die segment 4 and through
which the the bore of the die and so ensure that the  piston rods 6 pass.
The plate 10 is formed sleeve is deformed throughout its entire  with a
recess 11  which partially embraces length.
-the  peripheral surface of the rod 2. 60    Spacer elements may be
associated with    The mounting plates 10 are providedwith 125 the
ring-shaped locking members which are  spigot elements 12 which are
adapted interposed between the die segments when  to bear against one end
of the sleeve 3 and 



the locking members are engaged.        prevent it from moving
longitudinally with The borecollectively providedbythedie  respect to the
rod ends. Furthermore, the 65  segments may have symmetrically arranged
spigot elements are tapered in a direction 130    3
1,535,138                                            3 towards the die so
as to permit them to pass    When a die as described above is used, into
the bore of the die and so enable the  the sleeve will be caused to adhere
firmly to sleeve to be deformed throughout its  the rod ends in the
longitudinal zones length.                                   defined by the
ribs 29. At the same time, 5     One pair of jack cylinders 9 is provided
surplus material from  the sleeve is  70 with bored lugs 13 through which a
hinge  displaced into the recesses 30. In the result, pin 14 passes. The
pin 14 carries strap   an initially cylindrical sleeve will, after the
members 15 which are adapted to be swung   die has passed over it, have a
substantially over lugs 16 carried by the other pair of  square
cross-section with rounded corners. 10  jack cylinders and locked by means
of bolts  When the die is under load, the segments  75 17. By this means
the two halves of the  4 are forced slightly outwards relative to apparatus
are  removably  connected   one another until further movement is together
at the end of remote from the die  arrested by the ring members 23.
segments 4.  The positioning of the         The die is drawn over the
sleeve 3 by 15  connecting means described above at the   admitting
pressure fluid into the cylinders 9  80 cylinder ends remote from the die
segments  and the ribbed configuration of the rods I & enables the out of
balance forces which will  2 housed within  the sleeve sets up an be
encountered to be resisted.            oscillating rotational movement of
the die The die segments 4 collectively provide a   segments 4 relative to
one another as the 20  bore  18 at least part of which is
diemovesoverthesleeveandcompressesit  85 dimensionally smaller  than the
external   onto the rods. dimension of the sleeve 3. This part :is
Within  the restrictions imposed by denoted by the numeral 19.
practical considerations of weight and size, As shown more particularly in
Figs. 3, 4  the apparatus is not capable of forcing the 25  and 5, the die
segments 4 are adapted to be  sleeve down into intimate contact with the
90 assembled  to  the rod' I in spaced   rods over the entire length  of
the relationship  to  one another. This  compression plane since if it were
required relationship is maintained while the die  to do so, the force
applied would  be segments are not under load by means of  unnecessarily
large. 30  spacer bars 20 which are inserted between'  What actually
happens is illustrated  in  95 the two halves of the composite die. The
Fig. 9. The sleeve is only forced into firm bars 20 are bored to house
spring-loaded ball  contact with the rods in the zones of the clips 21
which engage with corresponding  ribs 31 on the rods. In the intermediate
recesses 22 in the opposed faces of the die' zones the inner peripheral
wall of the sleeve 35  segments 4.                              is out of
contact, with the rods. In the result, 100 The two die segments 4 are held
together  the peripheral surface of the sleeve in the when assembled around
rod 1 by ring  zones of the die ribs 29  is corrugated as members 23 which
are engaged over flanges  shown in Fig. 9. 24 on the ends of the die
segments 4. It will   In Fig. 9:- 40  be noted that the ring members 23
have    [err] is the inner diameter of the deformed  105 circular portions
25 and a central portion 26  sleeve and it varies from [err](min.) to which
is defined by the tangent to the      [err](max.). circles. The spacer bars
20 are located in this    [err] is the diameter of the rod core i.e.
central portion 26 and are held in position   excluding the ribs 31 and it
will vary 45  by locking bars 27 and screws 28 so that the  from
[err](max.) to db(min.) with any  110 spacer bar and ring can be
manipulated and    given  rod  in  accordance  with snapped into position
as a single unit.       manufacturing tolerances. Mention has been made
earlier of the        h is the height of the ribs 31. fact that the die
segments 4 are capable of    [err] is the outer diameter of the deformed 50
limited rotational movement relative to the   sleeve in a zone which does
not include  115 piston rods 6. This movement is not           a rib.
prevented by the ring members 23 because    D2 is the outer diameter of the
deformed the circular formations of the latter engage  sleeve in a zone
which does include a with the correspondingly shaped flanges 24    rib. 55
on the die segments.                    The desired joint is effected by a
120 The bore of the composite die is formed  combination of:- 



with  four axially  disposed  inwardly     a. The folding away of surplus
sleeve extending ribs 29 and the diameter           material by the die
design. This is measured between the opposed pairs of ribs    achieved by
having  four die 60  is less than the external diameter of the
compression planes corresponding to  125 sleeve 4. In the circumferential
zones        the die ribs 29 and the relieved or non- between adjacent ribs
the die has axially   contact area of the die in the disposed recesses 30.
The distance between    circumferential zones between the ribs the opposed
recesses is greater than the      29. 65  external diameter of the sleeve
4.         b. Having a correct relationship between  130    4
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4 [err] and [err]. This relationship is  together in parallel spaced
relationship to  65 calculated  from  the [err](max.), h   one another
around one of the reinforcing relationship  and  varies from    rods in a
zone not occupied by the sleeve; [err] to [err] where   at least two die
segments, which 5  a is a variable and is empirically   collectively
provide an axial bore at least established  after consideration  of   part
of which is dimensionally smaller in 70 [err], the yield stress of rod and
cross-section than the external cross- sleeve, and the hoop strength of the
sectional dimension of the sleeve, loosely sleeve cross-section.
mounted on the free ends of the piston rods 10    c. Having a controlled
link between the   so as to be capable of limited rotational die segments
to accommodate the   movement relative thereto in a longitudinal 75
difference between [err] and [err]. This is  direction; die segment
retaining means at brought about by the ring members 23  the extremities of
the piston rods; pusher which are designed to withstand the   means
associated with the jack cylinders 15      ultimate bursting forces of the
die and   extending in a direction towards the die which operate within the
"elastic"   segments which engage one end of the  80 characteristic of the
material using the   sleeve and prevent it from moving axially material
elasticity to accommodate the   relative to the rods; ring-shaped locking
difference between [err] and [err], in   members for temporarily securing
the die 20      conjunction with limited die rotation   segments in
operative relationship one to which is controlled by the spacer bars  the
other and which permit the aforesaid  85 20 which are also used to position
the  limited rotational movement thereof; and ring members 23 when the die
is not  complementary formations on the die stressed.
segments for receiving the ring-shaped 25    It has been found highly
advantageous to  locking members. cause the sleeve to grip the rod ends
only in    2. Apparatus for fastening to adjacent 90 a plurality of
longitudinal zones which are  substantially coaxially disposed reinforcing
circumferentially spaced from one another.  rod ends a sleeve of uniform
external cross- Among the advantages flowing from this  section throughout
its length and having 30  method of operation the following are of
internal cross-sectional dimensions to special significance:-
enable it to receive and embrace both rod  95 (i) The joint is of adequate
mechanical  ends, comprising at least two fluid pressure strength. Tests to
destruction have  operated jack units each having a cylinder, shown that,
provided the sleeve is  a piston and a piston rod; mounting plates 35
suitably dimensioned, the rods will  to which the jack cylinders are
attached- break outside the zone of the sleeve  and through which the
piston rods pass; 100 



while the joint itself remains intact.  latching means for releasably
securing the In other words the rod will not pull  jack cylinders with
their mounting plates out of the sleeve.                together in
parallel relationship around one 40    (ii) Less thrust is required to
force the  of the reinforcing rods in a zone not die over the sleeve.
occupied by the sleeve; die segments 105 (iii) There is a lower bursting
forced   corresponding in number to the number of imposed on the die.
mounting plates, which collectively provide (iv) There is a smaller
elongation of the  an axial bore at least part of which is 45   sleeve.
dimensionally smaller in cross-section than (v) Less metal is required for
the sleeve  the external cross-sectional dimension of 110 than would be
required to obtain the  the sleeve, loosely mounted on the free same
cross-sectional area after  ends of the piston rods so as to be capable
deformation  if the sleeve were  of limited rotational movement relative 50
caused to grip the rods over their  thereto in a longitudinal direction;
die entire circumference.              segment retaining means at the
extremities 115 (vi) There is probably less wear on the  of the piston
rods; pusher means on the die.                               mounting
plates extending in a direction towards the die segments which engage one
WHAT WE CLAIM  IS:-                    end of the sleeve and prevent it
from 55    1. Apparatus for fastening to adjacent  moving axially relative
to the rods; ring- 120 substantially co-axially disposed reinforcing
shaped locking members for securing the rod ends a sleeve of uniform
external cross-  die segments in operative relationship one section
throughout its length and having  to the other and which permit the
aforesaid internal cross-sectional dimensions to  limited rotational
movement thereof; and 60  enable it to receive and embrace both rod
complementary formations on the die 125 ends, comprising at least two fluid
pressure  segments for receiving the ring-shaped operated jack units each
having a cylinder,  locking members. a piston and a piston rod; latching
means    3. The apparatus of either of Claims I or for releasably securing
the jack cylinders  2, including spacer elements associated    5
1,535,138                                     5 with the ring-shaped
locking members  spigot members are of such external which are interposed
between the die  dimensions that they can pass into the bore segments when
the said locking members  of the die and so ensure that the sleeve is are
engaged.                             deformed throughout its entire length.
5     4. The apparatus of any one of Claims 1    7. The apparatus of Claim
2, including   25 to 3 in which the bore collectively provided  four fluid
pressure operated jack units, two -by the die segments has symmetrically
mounting plates each of which has two jack arranged  axially disposed
inwardly  cylinders attached  to  it and  two projecting ribs and, in the
circumferential  complementary die segments. 10   zones between the ribs,
axially disposed    8. Apparatus for fastening a sleeve to  30 recesses so
that the sleeve is deformed by  substantially co-axially disposed
reinforcing the die segments to engage the rod ends  rod ends constructed,
arranged and only  along  longitudinally  extending  adapted to function
substantially as herein circumferentially  spaced  zones  described  and
illustrated  in the 15   corresponding to the projecting ribs of the
accompanying drawings.                35 die segments. 5. The apparatus of
any one of Claims 1          J. A. KEMP & CO., to 4 in which the pusher
means comprises             14 South Square, spigot members.
Gray's Inn, 20     6. The apparatus of Claim 5 in which the         London
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