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This invention relates to- an improved swaging tool and 
more particularly to an adjustable swaging tool for ex 
panding tubing and the like. 

Various apparatus have been provided for forming tub 
ing, such ‘as automobile exhaust and tail pipes, including 
devices which are used for expanding the diameter there 
of. Many of these devices are relatively inñexible in thei-r 
capability, requiring that parts or components thereof 
must be changed in order to provide the desired degree 
of tubing expansion, or are relatively inaccurate in opera 
tion. 

Accordingly, it is an object of the present invention to 
provide 'an adjustable tool lfor expanding tubing. 

It is an additional object of this invention to provide 
an adjustable swaging tool. 

It is fa further object of this invention to provide a 
swaging tool which may be readily and conveniently ad 
justed for accurately setting a desired degree of tube ex 
pansion. 

Other objects .and features of this invention will be 
corne more apparent through a detailed consideration of 
the following description taken in conjunction with the 
drawing in which: 
FIGURE 1 is a top view of a swaging tool constructed 

in accordance with the teachings of the present inven 
t1on; 
FIGURE 2 is a side cross sectional view of a portion 

of the tool shown in FIGURE 1; 
FIGURE 3 is a cross sectional view of 'a portion of 

the tool shown in FIGURE 2 in a retracted position; 
FIGURE 4 is a cross sectional view of the tool shown 

in FIGURE 2 in an expanded position; 
FIGURE 5 is an end View, partially in section, taken 

along a line 5-5 of FIGURE 4; 
FIGURE 6 is a cross sectional View taken along a line 

6-6 of FIGURE 4; and 
FIGURE 7 is an enlarged View of a portion of the tool 

shown in FIGURE l. ` 
Referring now to the drawing, a hydraulic ram 10` in 

cludes `a cylinder 11 having ñttings 12 and 13 connected 
to the respective ends thereof. The fittings 12 and 13 are 
adapted to be connected to hydraulic fluid lines, Where 
by pressure may be applied through the fitting 12 to a 
piston (not shown) within the cylinder 11 to cause opera 
tion of the rarn. The tool shown in the drawing may be 
used with, and operated by the hydraulic system of, the 
tube bending apparatus described in U.S. patent applica 
tion Ser. No. 528,936, filed Feb. 21, 1966 entitled “Tub 
ing Bender.” Additionally, the ram 10 may serve as the 
source of mechanical power for the apparatus described 
in U.S. patent application Ser. No. 528,938, filed Feb. 21, 
1966, entitled “Swaging Attachment.” 
The ram 10 is mounted on a bracket 15 by means of 

bolts, or the like. The ram includes a piston rod :17 (note 
FIGURES 2 and 4) which is driven by the piston within 
the cylinder 11. An expander 1‘8 has an enlarged cylin 
drical end 19 which is threaded onto the end of the pis 
ton rod 17 and is moved by the piston rod. The end 19 
of the expander 18 and the external end of the piston 
rod 17 slide within a Ibore 20 in the body 21 of the tool. 
The body 21 is secured to the bracket 15 at one end 
thereof, with the other end 22 thereof being threaded 
to receive an internally threaded adjustor sleeve 23. The 
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exterior of the sleeve 23 may be knurled to facilitate 
rotation thereof by hand. A lock-nut 24 also is threaded 
onto the end 22 of the body 21 for locking the position 
of the sleeve 23. For reasons which will become apparent 
subsequently, a portion of threads on the end 22 of the 
body 21 are milled away and a scale 26 (note FIGURE 
7) is provided thereon. 
The expander 18 includes a neck 30 extending out 

wardly from the en-d 19 and coaxial therewith to a frusto 
conical portion 31 having faces 32 providing essentially 
a hexagonal cross section to the portion 31 (note FIG 
URE 6). The extreme end 33 of the expander 18 is 
tapered thereby facilitating the positioning of tubing 34 
onto the end of the tool. 
A jaw '36 includes a plurality of jaw segments 37 ar 

ranged about the tapered portion 31 of the expander 18. 
A groove 38 is provided `about the periphery of the jaw 
36 .and an O-ring 39, which may be formed of a resilient 
material such .as rubber, is positioned therein to maintain 
the jaw segments 37 in place. The jaw 36 further includes 
a flange 40 forming a shoulder against which the end of 
the tubing 34 abuts, and having a peripheral groove 41 
therein retaining a second resilient O-ring 42 which also 
aids in maintaining the jaw segments 37 in position. 

Each of the jaw segments 37 has an inclined surface 
44 which mates with one of the faces 32 of the ex 
pander 18. Thus, as the expander 18 is retracted (moved 
to the right in the figures by ñuid pressure applied to the 
fitting 12) by the force of the ram 10, the jaw segments 
37 of the jaw 36 expand as indicated by dashed lines 45 in 
FIGURE 6 to expand an end 46 of the tubing 34. FIG 
URE 2 illustrates the periphery of the jaw 36 just engag 
ing the interior of the tubing 34; whereas FIGURE 3 
shows the jaw 36 in an expanded position whereby the 
end ‘46 of the tubing 34 has been expanded. After the 
tubing 34 is expanded, ñuid under pressure is applied to 
the ram 10 through the fitting 13 to extend the expander 
18 thereby allowing the jaw 36 to retract to its normal 
position. 
The adjustor sleeve 23 may be screwed back and forth 

on the en-d 22 of the body 21 to select a desired degree 
of jaw, and thus tubing, expansion. With the expander 
18 having a given length of movement when it is retracted 
by the ram 10, it will lbe apparent that the particular po 
sition of the sleeve 23 will thereby determine the degree 
of expansion of the jaw 36. Thus, if the sleeve 23 is 
screwed substantially all of the way onto the 'body 21 
as shown in FIGURE 2, the expansion of the tubing 34 
will be slight; whereas if the sleeve 23 is screwed further 
out on the end 22 of the body 21 as shown in FIGURE 
4, the degree of jaw expansion will be greater thereby 
providing greater expansion of the tubing 34. The scale 
26 shown in FIGURE 7 provides an accurate and handy 
visual indication of the necessary setting of the sleeve 23 
to provide the desired degree of tubing expansion. 

It Will be understood that although an exemplary em 
bodiment of the present invention has been disclosed and 
discussed, other configurations, structural arrangements 
and applications are possible ‘and that the embodiment 
disclosed may be subjected to various changes, modifica 
tions, and substitutions without necessarily departing 
from the spirit of the invention. 
What is claimed is: 
1. A swaging tool for expanding tubing, and the like, 

comprising 
jaw means having a tapered interior, said jaw means 

being formed of a plurality of movable segments, 
retainer means coupled with said jaw meansfor «re 

taining said jaw means normally in a closed position, 
expander means adapted to be moved by hydraulic 
ram means, 



3,385,087 
3 

said expander means being mounted coaxially within 
said jaw means and including a tapered portion hav 
ing a plurality of faces thereon equal in number to 
the number of said movable segments of said jaw 
means, and 

adjustor means coupled with said jaw means for ad 
justing the longitudinal position of said jaw means 
with respect to said expander means to thereby ad 
just the degree of expansion of said jaw means upon 
movement of said expander means. 

2. A swaging tool for expanding tubing, and the like, 
comprising 

a body adapted to be coupled with hydraulic ram means, 
expander means mounted within said body and having 

a portion extending from said body, said expander 
means being adapted to be moved longitudinally by 
`said hydraulic ram means, 

said portion of said expander means extending from 
said body including a tapered portion having a plu 
rality of faces thereon, 

jaw means mounted coaxially over a portion of said 
expander means and having a tapered interior for 
substantially mating with the tapered portion of said 
expander means, said jaw means Ãbeing formed of 
a plurality of movable segments and being expandable 
by said expander means upon longitudinal movement 
thereof, 

retainer means coupled with said jaw means for retain 
ing said jaw means normally in a closed position, and 

adjustor means movably mounted on said body for en 
gaging said jaw means and adjusting the longitudinal 
position thereof with respect to said expander means. 

3. A swaging tool for expanding tubing, and the like, 
comprising 

a body adapted to be coupled with hydraulic ram f 
means, 

expander means mounted within said body and hav 
ing a portion extending from said body, said ex 
pander means being adapted to be moved longi 
tudinally by said hydraulic ram means, 

said portion of said expander means extending from 
said body including a tapered portion having a plu 
rality of faces thereon, 

jaw means mounted coaxially over a portion of said 
expander means and having a tapered interior for 
substantially mating with the tapered portion of said 
expander means, said jaw means being formed of a 
plurality of movable segments equal in number to 
the number of faces on said expander means, said 
jaw means being expandable upon longitudinal move 
ment of said expander means, 

retainer means coupled with said jaw means for re 
taining said jaw means normally in a closed position, 
and 

adjustor means movably mounted on said body for , 
engaging said jaw means and adjusting the longi 
tudinal position thereof with respect to said expander 
means to thereby adjust the degree of expansion of 
said jaw means upon longitudinal movement of said 
expander means. 

4. A swaging tool for expanding tubing, and the like, 
comprising 

a body adapted to be coupled with hydraulic ram means, 
said body including a scale thereon, 

expander means mounted within said body and having 
a portion extending from said body, said expander 
means being adapted to be moved longitudinally by 
said hydraulic ram means, 

said portion of said expander means extending from 
said body including a tapered portion, 

jaw means mounted coaxially over a portion of said 
expander means and having an interior tapered sub 
stantially the same as the tapered portion of said 
expander means, said jaw means being formed of 
a plurality of movable segments and being expandable 

4 
by said expander means upon longitudinal movement 
thereof, and 

adjustor means movably mounted on said body for 
engaging said jaw means and adjusting the longi 
tudinal position thereof with respect to said expander 
means, said adjustor means exposing said scale to 
thereby indicate the degree of adjustment of said 
jaw means. 

5. A swaging tool for expanding tubing, and the like, 
10 comprising 

a body adapted to be coupled with hydraulic ram 
means, said body including a scale thereon, 

expander means mounted within said body and hav 
ing a portion extending from said body, said expander 
means being adapted to be moved longitudinally by 
said hydraulic ram means, 

said portion of said expander means extending from 
said body including a tapered ,portion having a plu 
rality of faces thereon, 

jaw means mounted coaxially over a portion of said 
expander means and having a tapered interior for 
substantially mating with the tapered portion of said 
expander means, said jaw means being formed of 
-a plurality of movable segments and being expandable 
by said expander means upon longitudinal movement 
thereof, and 

adjustor means movably mounted on said body for en 
gaging said jaw means and ladjusting the longitudinal 
position thereof with respect to said expander means, 
said adjustor means exposing said scale to thereby 
indicate the degree of adjustment of said jaw means. 

6. A swaging tool for expanding tubing, and the like, 
comprising 

a body adapted to be coupled with hydraulic ram 
means, said body including a scale thereon, 

expander ymeans mounted within said body and hav 
ing a portion extending from said body, said ex 
pander means being adapted to be moved longitu 
dinally by said hydraulic ram means, 

said portion of said expander means extending from 
said body including a tapered portion, 

jaw means mounted coaxially over a portion of said 
expander means and having an interior tapered sub 
stantially the same as said tapered portion of said 
expander means, said jaw lmeans being formed of a 
plurality of movable segments and being expandable 
by said expander means upon longitudinal movement 
thereof, and 

adjustor means including a sleeve threaded onto said 
body, an end of said sleeve engaging an end of said 
jaw means for adjusting the longitudinal position of 
said jaw means with respect to said expander means, 
said sleeve exposing said scale to thereby indicate 
the degree of adjustment of said jaw means. 

7. A swaging tool for expanding tubing, and the like, 
comprising 
a body, 
hydraulic ram means coupled with said body, 
expander means mounted within said body and coupled 

to said hydraulic ram means for movement thereby, 
said expander means having a tapered portion ex 
tending from said body, 

jaw means mounted over a portion of said expander 
means and having a tapered interior for substantially 
mating with the tapered portion of said expander 
means, said jaw means being formed of a plurality of 
radially movable segments and being expandable by 
said tapered portion of said expander means upon 
predetermined movement thereof by said hydraulic 
ram means, and 

adjustor means movably mounted on said body for en 
gaging said jaw means and adjusting the longitudinal 
position thereof with respect to said `expander means 
to thereby adjust the degree of expansion of said jaw 
means. 
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8. A swaging tool for expanding tubing, and the like, portion of said expander Imeans to thereby adjust the 
comprising degree of expansion of said jaw means upon longi 

a body adapted to be coupled with hydraulic ram tudinal movement of said expander means. 
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