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57 ABSTRACT 
Coacting swaging dies for swaging a splice sleeve onto 
a reinforcing bar. The dies each include a recess in their 
coacting surfaces. The recess in each surface includes at 
least two longitudinally extending ribs projecting from 
said recess for forming longitudinal indentations in the 
splice tube when said tube is squeezed between said 
dies. The lands between immediately adjacent ribs are 
concave. The ribs are so located that when the dies are 
in contact the recesses conjoin to form an overall polyg 
onal shaped opening, with the ribs being equidistantly 
spaced thereabout. 

6 Claims, 4 Drawing Figures 

  



U.S. Patent Nov. 23, 1982 Sheet 1 of 2 Re. 31,084 

  



Re. 31,084 U.S. Patent NOV. 23, 1982 Sheet 2 of 2 

  



Re. 31,084 

SWAGING DES 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica- 5 
tion; matter printed in italics indicates the additions made 
by reissue. 

This invention relates generally to die parts and more 
particularly to die parts for use in swaging a splice 10 
sleeve onto bars or wire ropes in end-to-end or overlap 
ping relation. 

Various apparatus have been disclosed in the prior art 
and are commercially available incorporating a pair of 
dies for swaging elongated metal members such as ca- 15 
bles or reinforcing bars in an end-to-end relation. See 
for example, U.S. Pat. No. 676,292 (Wigtel) and U.S. 
Pat. No. 2,533,943 (Klein) and British Pat. No. 
1,293,954 (Zublin). Various dies of the prior art, due to 
their particular construction present several drawbacks. 20 
For example, due to the construction of some prior art 
dies the use of such dies requires at least two mutually 
perpendicular swaging operations or bites to effect the 
securement of a sleeve onto a bar. This is a time con 
suming and expensive operation. In addition, in some 25 
applications, e.g., wherein the members to be joined are 
disposed in a confined area or disposed in a closely 
spaced array swaging in mutually perpendicular direc 
tions may be rendered extremely difficult if not pre 
cluded by the physical space available. 30 

Accordingly, it is a general object of this invention to 
provide dies for swaging sleeves on the reinforcing bars 
which overcomes the disadvantages of the prior art. 

It is a further object of this invention to provide a pair 
of swaging dies which enable the maximization of swag 35 
ing bite lengths while retaining the ability to operate in 
very confined spaces. 

It is still a further object of this invention to provide 
a pair of swaging dies which produce an efficient distri 
bution of swaging sleeve material during the swaging 40 
operation. 
These and other objects of the instant invention are 

achieved by providing for use in a press for swaging a 
sleeve onto a bar a pair of coacting high strength metal 
dies. Each of said dies comprising a longitudinally ex- 45 
tending recess having a ribbed medial portion including 
at least two longitudinally extending ribs projecting 
upward from the recess. The ribs are so located that 
when the dies are in contact with each other a polygo 
nal recess is produced with the ribs of the dies equidis- 50 
tantly spaced about the periphery of said polygonal 

CSS. 

Other objects and many of the attendant advantages 
of the instant invention will be readily appreciated as 
the same becomes better understood by reference to the 55 
following detailed description when considered in con 
nection with the accompanying drawing wherein: 

FIG. 1 is a side elevational view of a pair of coacting 
Swaging dies in accordance with the instant invention; 
FIG. 2 is a sectional view taken along line 2-2 of 60 

FIG. 1; 
FIG. 3 is an exploded perspective view of a sleeve to 

be swaged onto a pair of reinforcing bars by the dies of 
the instant invention; and 

FIG. 4 is a perspective view of the dies forming a 65 
Swage joint. 

Referring now to the various figures of the drawing 
wherein like reference characters refer to like parts, 

2 
there is shown in FIG. 1 a pair of coacting opposed 
metal swaging die parts 20. The pair of die parts in 
cludes an upper die part 22 and a lower die part 24. 
Each die part is adapted to be secured in a press, not 
shown. In U.S. patent application Ser. No. 710,489 filed 
herewith now Patent No. 4,047,420 and whose disclosure 
is incorporated by reference herein, there is disclosed a 
press particularly suited for using the dies of the instant 
invention to swage a sleeve onto reinforcing bars to 
splice them together. The press disclosed and claimed in 
said application forms no part of the invention of the 
instant application. 
As can be seen in FIGS. 1 and 3, each die part 22 and 

24 has a recess 26 therein. Each recess is formed of a 
Substantially central, generally semi-cylindrical portion 
28 which communicates at each end with a semi-frusto 
conical portion 30. A semi-circular cylindrical portion 
32 is contiguous with and communicates with the semi 
frusto-conical portion 30. The extreme ends of the cy 
lindrical portion 32 are chamfered as at 34. 
A die half 36 (FIG. 1) is constituted by the inner 

surface of each semi-cylindrical portion. 
In accordance with a preferred embodiment of this 

invention each die half has plural ribs 38 (FIG. 1) ex 
tending longitudinally long the mid-portion of the re 
cess 26. Each rib includes a generally planar top portion 
40. the ribs 38 project inwardly of the recess and are so 
located that when the die pair 20 is in the position 
shown in FIG. 1 the ribs 38 in the recesses 26 are spaced 
equidistantly apart around the conjoined central and 
generally polygonal shaped opening or recess which is 
formed thereby. The portion 42 of the recesses 26 be 
tween immediately adjacent ribs 38 are of generally 
concave shape as shown clearly in FIG. 1. 
As can be seen in the embodiment shown in FIG. 1 

each die of the die pair includes four ribs equidistantly 
spaced apart so that when the dies are together the 
conjoined central opening formed by their recesses is of 
octagonal shape. 

It should be pointed out at this juncture that the num 
ber of ribs in each die recess can vary, e.g., there may be 
two, three, four or more ribs in each die recess, but it is 
essential to the invention that the die opening or recess 
have an overall polygonal shape. It is also preferred that 
each die of the die pair includes the same number of 
ribs, although it is contemplated that the dies of the die 
pair 20 may be so constructed as to form an odd number 
of ribs when the dies of the pair abut. 

In use the die parts 22 and 24 are located in a press, 
preferably one constructed in accordance with the 
teachings of the aforementioned co-pending United 
States patent application. That press comprises a cylin 
der having a longitudinal axis with a piston therein and 
reciprocal along the axis. The cylinder has an end and a 
pair of spaced arms extending from the end in a direc 
tion generally parallel to the cylinder with the distance 
between the outer surface of the arms measured in a 
direction transverse to the longitudinal axis being less 
than the outer diameter of the cylinder. A bridging 
member or cap is detachably secured to and bridges the 
arms. The bottom die part 24 is secured to the free end 
of the piston and the upper die part 22 is secured to the 
cap. Movement of the piston along the longitudinal axis 
towards the cap effects the concomitant movement of 
the lower die part toward the upper die part to urge the 
die parts together. 
As shown in FIGS. 1 and 2, a plurality of screw holes 

44 are provided in each of the die parts 22 and 24 for 
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effecting the connection of the die part to the corre 
sponding portions of the press (not shown). 
As shown in FIGS. 3 and 4, die parts 22 and 24 may 

be used to secure together two reinforcing bars 46 by 
means of a metal splice tube 48. To that end, one end of 
one reinforcing bar 46 is placed in one end of the splice 
tube 48 and the two parts 46 and 48 are thereafter 
swaged together by a force applied, via die parts 22 and 
24, in a press. The second bar 46 is then located in the 
other end portion of the sleeve 48. The connection 
between the bars 46 is completed by swaging along the 
length of the splice tube 48 in successive swaging opera 
tions or bites. In each case the metal of the splice is 
deformed into tight engagement with the bar, with little 
or no elongation of the splice. As a consequence, the 
number of bites necessary to secure a splice to the bar 
can be reduced to a minimum. 
As will be appreciated by those skilled in the art, the 

ribs on the dies are effective for causing equidistantly 
spaced indentations about the periphery in the swaged 
sleeve, thereby ensuring an efficient distribution of 
metal during the swaging operation. 
The concave portions of lands 42 between adjacent 

ribs 38 effect the formation of a plurality of peripherally 
spaced longitudinally extending ribs 50 (FIG. 4) in the 
formed connection between bars 46. 
By using the dies of the instant invention a splice 

sleeve can be pressed onto the reinforcing bars 46 in a 
single pressing direction, thereby avoiding the necessity 
of two mutually perpendicular swaging operations, or 
bites, as has characterized the use of some swaging dies. 
The number of bites will, of course, depend upon the 
sleeve length. It should be pointed out at this juncture 
that it is a feature of the dies of the instant invention that 
when they are utilized in a press constructed in accor 
dance with the teaching of the aforenoted co-pending 
application, the longest possible bite length may be 
achieved during the splicing operation while retaining 
the ability to operate in very confined spaces. 

In one practical example of a swage connection 
formed as described hereinabove the mean tensile 
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4. 
strength achieved was 556N/mm2 with little significant 
difference between maximum and minimum values. 

Without further elaboration the foregoing will so 
fully illustrate my invention that others may, by apply 
ing current or future knowledge, readily adapt the same 
for use under various conditions of service. 
What is claimed as the invention is: 
1. For use in a press for swaging a sleeve onto a bar 

a pair of coacting high strength metal compression dies, 
each of said dies comprising a recess extending parallel 
to the longitudinal axis of said bar and having a ribbed 
medial portion including, said recess including a medial 
portion of uniform size and shape extending along its entire 
length, the surface of the medial portion of the recess being 
in the form of a plurality of radially projecting ribs ex 
tending along said axis, said ribs projecting upward 
radially inward from said recess, surface with the 
recess portions of said recess between immediately adja 
cent ribs being concavely relieved, the ribs being so 
located that when said dies are in contact with each 
other their recesses medial recess portions conjoin to 
form a polygonal opening of uniform profile along its 
length, with the concave relieved portions of the dies 
equidistantly spaced about the periphery of said polygo 
nal opening, said dies being arranged to be brought to 
gether in a radial direction by said press, with said sleeve 
and said bar disposed therebetween to compress the sleeve 
onto the bar so that upon swaging the material of the 
sleeve adjacent each of said concave relieved portions 
conveniently flows into said relieved portions. 

2. The dies of claim 1 wherein each die includes at 
least three longitudinally extending ribs. 

3. The dies of claim 1 wherein each of said dies com 
prises at least four longitudinally extending ribs. 

4. The dies of claim 1 wherein each of said dies in 
clude plural ribs whereupon said cylindrical opening is 
Octagonal. 

5. The dies of claim 4 wherein each recess has a semi 
frusto-conical portion at either side of the ribbed por 
tion and opening outward thereof. 

6. The dies of claim 5 wherein each semi-frusto-coni 
cal portion opens into a semi-cylindrical portion, the 
outmost edge of which is chamfered. 
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