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Original application July 24, 1939, Serial No. 
286,234. Divided and this application January 
16, 1941, Serial No. 374,695 

(C. 153-79) 6 Claims. 

My invention relates to tools for working 
ductile tubing and especially tools of the nature 
of flaring and SWedging tools which are designed 
to form the cut end of a piece of ductile tubing 
into Some particular shape. 
This application is a division of my co-pending 

application, Serial No. 286,234, filed July 24, 1939, 
now Patent No. 2,278,932. 
Among the objects of my invention is to pro 

vide a new and improved flaring and swedging 
tool which in addition to clamping bars for hold 
ing tubing to be flared or Swedged includes a 
yoke of considerable length upon which can be 
Secured Swedging anvils of a variety of sizes, the 
yoke being Securable in place upon the clamping 
bars thereby making it possible to apply to the 
bars a yoke of almost any convenient length 
suitable for making long swedging flares in tight 
corners or restricted spaces where it would be 
otherwise impractical to perform the operation 
due to the limitations of space. 
Another object is the provision in a flaring and 

SWedging tool of a Swedging tool anvil adapted 
to form a cylindrical enlargement on the end of 
ductile tubing suitable for the insertion of a 
second length of tubing thereinto which includes 
notches in the nature of kneading recesses which 
work the ductile tubing gradually out from a 
Smaller to a larger diameter in order to produce 
a more smooth and even expanded portion. 
There is also included in the objects the pro 

vision of a Swedging anvil for relatively small 
sizes of tubing over which can be placed a series 
of anvil-like caps of different sizes for SWedging 
relatively larger sizes of tubing. 
With these and other objects in view, my 

invention consists in the construction, arrange 
ment and combination of the various parts of 
my device whereby the objects contemplated are 
attained, as hereinafter more fully set forth, 
pointed out in my claims and illustrated in the 
accompanying drawing, in which: 

Figure 1 is a perspective view showing the . 
device assembled for a tube spreading opera 
tion. Figure 2 is an enlarged top view of the device 
with the yoke shown in section. 

Figure 3 is a view partly in section taken on 
the line 3-3 of Figure 2. 

Figure 4 is a fragmentary view taken on the 
line 4-4 of Figure 2. 

Figure 5 is a modified form of the device show 
ing a swedging anvil in use thereon. Figure 6 is an enlarged view of the outside 
element of the Swedging anvil. 
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Figure 7 is a view partly in section showing a 
swedging tool for reducing the diameter of tubing 
ends. 
In order to disclose a means by which my im 

proved swedging tool may be used I have Se 
lected a set of clamping bars and yoke of the 
sort shown and described in my co-pending ap 
plication, Serial No. 286,234, filed July 24, 1939, 
now Patent No. 2.278,932, wherein a set of clamp 
ing bars is provided including a long central bar 
O to which is secured at one end a shorter 

clamping bar 2 and at the other end a sim 
ilarly short clamping bar 4. 
At the left end of the long clamping bar as 

viewed in Figure 2 there is provided a series 
of recesses. 6, 8, 20 and 22 which are the coun 
terparts of recesses fl, 9, 2 and 23, respec 
tively, in the short bar f2 designed for holding 
tubing of different Smaller sizes. 

Similarly, at the right hand end are recesses 
24 and 26 in the long bar cooperable respectively 
With recesses 25 and 2 in the short bar for 
larger sizes of tubing. The short bars in each 
case are Secured to the long bars by means Of a 
screw 30 pivotally mounted upon a pin 32 in 
the short bar which is adapted to extend through 
a hole 34 in the long bar wherein it is secured 
by an adjustable wing-nut 36. 
A slot 38 is provided in each case in the short 

bar to permit the bar to be pivoted about the 
screw. At the outer end in each case there is 
provided a similarly pivoted screw 40 on a pivot 
pin 42 mounted in a slot 44 in the short bar 
and adapted to be swung into a similar slot 
46 of the long bar wherein it is held in place 
by a wing-nut 48. 
A yoke 50 is provided upon which is mounted 

a tube spreading anvil 52 as shown in Figures 1, 
3 and 4, in a manner illustrative of the mount 
ing of my improved swedging tool, the tool or 
anvil being in turn secured upon a stem 54 
threadedly mounted in a cross piece 56 of the 
yoke. At the outer end the screw is provided 
with a head 58 Within Which is looselv Secured 
a cross bar 60 used for manually rotating the 
ScreW. In addition, the yoke is provided with legs 62 
and 64, herein shown long for a purpose which 
will appear later, wherein portions inward from 
the ends have faces 66 and 68 respectively spaced 
a distance apart slightly less than the combined 
width of the pair of clamping bars at either 
end. The legs likewise have outer portions 70 
and 72 at the ends provided with faces 74 and 
76 respectively spaced a distance apart very 



2 
slightly greater than the combined width of a 
pair of clamping bars. 
By having these inner and outer portions of 

the legs spaced apart as described there is formed 
a shoulder 78 on the leg 62 and a similar shoul 
der 8 on the leg 64 which abut against the top 
surface of the clamping bars when the yoke is 
applied thereto. 
Moreover, in the leg 62 there is provided a di 

agonal depression 82 extending as shown by the 
dotted position in Figure 2 in a direction a Way 
from the clamping bar 0 from left to right of 
that view. Similarly there is a diagonal de 
pression 84 in the leg 64 which in the dotted 
position extends away from the clamping bar 2 
in a direction from right to left of that figure. 

It will become apparent that the bottoms of 
these depressions are relatively parallel to each 
other and are so formed that the perpendicular 
distance between them is substantially equal to 
the combined width of two clamping bars. The 
depressions in the legs of course have a length 
86 slightly greater than the thickness of a clamp 
ing bar so that the bar may be received readily 
into the depression and the upper edges are co 
incident With the shoulders 8 and 8) which 
thereby are utilized as guides for siding the re 
cesses over the bars. 
The depressions, moreover, are located inward 

from the lower ends of the legs a slight distance 
so that lips 79 and 8 respectively on the legs 
62 and 64 are provided near the ends which are 
designed to engage the underside of the clamping 
bars as shown in Figure 3. 
When it is desired to apply a yoke to either end 

of the clamping bars the anvil need by Withdrawn 
an amount Only sufficient to allow the tip or 
point of it to paSS, or almost pass, over the end 
of a length of tubing 88 secured by the clamping 
bars. The yoke is then placed immediately above 
the bars on the top side as viewed in Figures 1, 
2 or 3. The bar is then located so that the point 
of the anvil fits into the end of the tube and this 
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position is made possible by reason of the fact 
that the distance between the faces 74 and 76 is 
slightly greater than the combined Width of the 
clamping bars. 
The yoke is moved toward the bars until the 

shoulders 8 and 8, previously described, a but 
the top surfaces of the bars, at which point, in 
the embodiment shown, the yoke is rotated in a 
right hand direction so that the depressions 82 
and S4 surround the corresponding edges of the 
bars, without however dislodging the anvil from 
its axial alignment with the tube to be flared. 
In this position the yoke becomes clamped to 

the bars since the lips near the ends engage the 
undersides of the bars while the side edges of 
the bars are pressed against the bottoms of the 
recesses, thereby holding the yoke against the 
bars while the anvil is screwed into the end of 
the tubing to spread it into the form of a flare 
or SWedge. 

After the swedge is completed it is necessary 
only to loosen the flaring screw and then rotate 
the yoke in a reverse direction until the faces 14 
and 76 are parallel with the sides of the clamp 
ing bars. The yoke is removed by withdrawing it 
directly upward from the bars on the same side 
from which it was applied. 
The yoke thus described is extremely Well 

adapted to swedging tools which are in fact a 
particular form of tube spreading or flaring tool, 
the outstanding difference being that in a Swedg 
ing tool the end of the tubing is flared over a 
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greater length and is at the same time flared into 
the form of a cylindrical enlargement having an 
inside diameter Sufficiently great to admit the end 
of a tube of the same size wherein it is ordinarily 
SWeated or Soldered in place. 
Since tubes when Swedged must have an en 

largement made of substantial length it is neces 
Sally to Withdraw the spreading anvil a corre 
Spondingly great distance to provide for it. In 
order, therefore, to withdraw the anvil a correct 
distance it is well to have a yoke of Sufficient 
length to permit Such movement and it is only 
with a yoke which can be applied from the free 
or open side of a pair of clamping bars such as 
disclosed by the applicant that the use of a long 
yoke becomes convenient and practical. 

In the SWedging element herein provided, as 
shown especially in Figures 5 and 6, a screw 90 
is used in place of the screw 54 of the regular 
flaring tool device but is mounted in the yoke 53 
in the same manner. The free end of the screw 
90 is provided with a series of stepped cylindrical 
portions 92, 94, 95 and 98, each larger than the 
next preceding cylindrical portion so that a small 
er cylindrical portion having a diameter approx 
imately equal to the inside diameter of a tube of 
a given size may act as a pilot entering the tube 
While the next larger portion having a diameter 
approximately equal to the outside diameter of 
the tube forms a spreading member which en 
larges the end of the tube to such a diameter 
that it will receive the end of an unflared piece 
of similarly sized tubing. 
To nake the SWedging tool adapted to a variety 

of Sizes So as to accommodate all of the different 
Sizes of tubes Which can be clamped between 
the bars shown in Figure 2, the screw 90 in addi 
tion to the various cylindrical portions integral 
With it is adapted to be provided with die-like 
caps it having a screw-threaded upper end O2 
With the same thread size as the screw 90. 
The cap is likewise provided with a lowermost 

Cylindrical portion (6 which as shown in Figure 
5 acts as a pilot for the tubing 108 there shown in 
a flared condition, and a succeeding cylindrical 
portion of slightly larger diameter for spread 
ing the tubing 8 to a proper dimension. In the 
center of the bottom of the portion 96 there is 
a recess f4 designed to receive the end of por 
tion 92 and assist the threaded upper end in 
centering the cap on the screw. 
To further facilitate the spreading operation 

there are provided between each pilot portion and 
Spreading portion a series of peripheral notches 
f2 which may be in any convenient number and 

which when spaced about the somewhat curved 
shoulder between cylindrical pilot and spreading 
portions form intermediate each pair of notches 
a Series of Solid Sections 4. 
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In Operation, When the element. 90 is forced 
into the end of a piece of ductile tubing the cylin 
drical pilot portion (6 will first enter within the 
inside diameter of the tube after which the round 
ed Shoulder Will Start spreading the tubing. As 
the element progresses into the end of the tubing 
the end reforms around the cylindrical portion 

G. Similarly a portion 6 may form the guide 
for a hexagonal Swedging portion 8 since the 
particular cross-sectional shape of the Swedging 
element is not material. 
In order to prevent reforming of the tubing 

too tightly against the element the alternate 
notches 2 and solid sections 4 are effective in 
supplying a kneading action upon the walls of 
the tubing as the element progresses inward, flex 
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ing the walls a slight amount so that the tubing 
is worked while the Swedging action is taking 
place. The tubing thus worked loosely hugs the 
larger cylindrical portion next behind the pilot 
and the fared portion may be easily removed. 

It will be further noted that the notched por 
tion of the tool is made in the form of a flare 
as at is for example, in Figure 6, cooperating 
with corresponding flared ends 9, 09' in the 
tube clamping recesses 28 and 22 respectively, for 
example, thereby making a decided flare at the 
point where the tube is spread. 

Moreover, by providing the die-like caps with 
right hand threads of the same dimension as the 
threads of the screw 90 these threads are per 
mitted to perform a double function, one holding 
the cap in place and the other of advancing the 
die through the yoke. 

Furthermore, all of the threads being right 
handed and the depressions 82 and 86 in the yoke 
50 being likewise cut on such a bias that clamp 
ing is accomplished by rotating the yoke in a right 
hand direction the flaring operation may become 
Simultaneously one of securely clamping the yoke 
to the bars, thus minimizing the chance of dis 
lodgment. 
A modified form of tool designed for Outside 

SWedging or reducing the size of a tube at the 
end is shown in Figure 7. An element 28 is de 
signed to be attached to a screw 90' and is pro 
vided with a large aperture corresponding in di 
ameter to the outside diameter of a tube to be 
SWedged, and a smaller aperture 24 correspond 
ing in diameter to the inside diameter of a tube. 
Separating the two apertures is a flared shoulder 
25 provided with notches ; 28 for working the 

tubing end to the Smaller size. The element is 
manipulated to Swedge tubing by use of the 
notches in much the Sane Inanner as the ele 
ments designed for SWedging from the inside out. 
This type of SWedging is especially adaptable 
When it is desired to have no enlargerments where 
one piece of Swedged tubing is joined to another. 
There has therefore been provided a flaring and 

Swedging tool of simple construction wherein all 
of the parts cooperate one with another in such 
a manner that a very small number of individual 
parts are needed in order to assure the positive 
working of the tool and in preserving the oper 
able parts in accurate alignment. 
The tool is furthermore so constructed that it 

can be made in proper dimensions to accommo 
date different kinds of tube spreading operations 
which can be performed with a maximum of con 
Venience under conditions which render the op 
eration of such a tool ordinarily extremely difficult 
and in some cases prohibitive. In addition a novel 
type of SWedging element or die has been dis 
closed Which is suitable for use on any of a variety 
of tools designed for holding tubing and the op 
erating tool while the Swedging action is taking 
place. 
Some changes may be made in the construction 

and arrangement of the parts of my device with 
out departing from the real spirit and purpose of 
my invention, and it is my intention to cover by 
my claims any modified forms of structure, or use 
of mechanical equivalents, Which may be reason 
ably inciuded within their scope. 
I claim asny invention: 
1. In a Swedging tool, a Swedging element hav 

ing a stem adapted to be advanced rotatably 
through a Swedging operation into the end of a 
tube, said element including a pilot portion of 
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eter of the tubing and a portion adjacent thereto 
having an outside diameter larger than the pilot 
portion substantially equal to the outside diam 
eter of the tubing, an annular fillet separating 
said last portion from the pilot portion, and a 
sequence of circumferentially spaced depressions 
in the fillet spaced from the large end of the 
fillet for kneading the tubing at the plane where 
in the diameter is spread from smaller to larger 
dimension as the Swedging element is extended 
rotatably into the tubing. 

2. In a Swedging tool, a Swedging element, hav 
ing a stem non-rotatably attached thereto 
adapted to be advanced rotatably through a 
SWedging operation into the end of a tube, said 
element including a smooth cylindrical pilot pol 
tion of diameter Substantially equal to the inside 
diameter of a selected size of tubing and an en 
larger Snooth cylindrical forming portion for the 
inside of the expanded portion cf the tube sub 
stantially equal to the outside diameter of the 
tubing, an annular fillet separating said enlarged 
cylindrical portion from said pilot portion and a 
plurality of notches peripherally disposed in the 
fillet and spaced from the free end of the pilot 
portion providing alternate ridges therebetween 
for progressively kneading the wall of the tubing 
during the spreading operation and for spreading 
the enlarged portion to a size slightly greater 
than the enlarged swedging element to facilitate 
removal of the Swedged tubing therefrom. 

3. In a swedging tool for tubing of a plurality 
of sizes the combination of a yoke and a stem 
having a threaded portion mounted in the yoke 
adapted to advance said stem progressively into 
SWedging position when rotated, said stem includ 
ing a Swedge at the end integral therewith, and 
having a cylindrical end portion smaller in diam 
eter than the inside diameter of said threads and 
a die-like cap having an internally threaded por 
tion of the same dimension as the threads on said 
stem securable thereto by means of said threaded 
portion, Said cap having on the outside surface 
a pilot portion substantially equal to the inside 
diameter of one size tubing and a cylindrical 
Spreading portion substantially equal to the out 
side diameter of said tubing with the wall there 
of parallel to the wall of the end portion of said 
SWedge, said cap having on the inside a depression 

0 in the end Wall surrounding the stem and the 
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bottom thereof adjacent the pilot portion, said 
depression having a Wall in contact with the end 
portion of Said Swedge for strengthening the 
mounting of said cap thereon. 

4. A Swedging tool for tubing of a plurality of 
sizes comprising the combination of a stem and a 
die-like cap, Said stem including a swedge at the 
end integral therewith having a pilot portion sub 
stantially equal in diameter to the inside of one 
size of tubing and a cylindrical spreading portion 
Substantially equal in diameter to the outside of 
said one size of tubing, said die-like cap having 
an internally threaded recess of the same dimen 
Sion as the threads on said stem securable thereto 
by means of said threaded portion, said cap hav 
ing on the outside surface a pilot portion sub 
tantially equial to the inside diameter of another 

Size tubing and a cylindrical Spreading portion 
Substantially equal to the outside diameter of said 
other size tubing, said cap having on the inside a 
depression with the bottom thereof in a position 
adjacent said pilot portion and said spreading 
portion, a part of said bottom being fitted around 
the end of said Swedge in contact therewith for 

diameter substantially equal to the inside diam- is strengthening the mounting of said cap thereon. 
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5. A Swedging tool for changing the diameter 

at the end of a length of tubing comprising a 
Swedge adapted to be rotated relative to the tube 
including a cylindrical guide portion of one diam 
eter for engaging a Wall of the tubing, a second 
cylindrical portion of another diameter adapted 
to engage the Wall of the tubing after the change 
in diameter has taken place and an inclined an 
nular fillet separating said portions having 
notches formed integrally therein and confined 
Substantially to the fillet, said notches having a 
position. Such that they are adapted to contact 
With the portion of said tube. Where the change 
in diameter is taking place, said notches being 
adapted to knead the tubing wall during the 
SWedging operation to effect said change in 
diameter. 

6. In a SWedging tool for reducing the diameter 
of the end of a length of tubing, a Swedge having 
a cup-like stem adapted to be advanced rotatably 
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through a swedging operation against the end of 
a clamped tube, said Swedge having a large Outer 
cylindrical hole extending inwardly from the free 
end and having a diameter not less than the di 
ameter of the outside of the tubing to Serve as a 
guide and having an inner Smaller cylindrical 
hole in axial alignment with the outer hole and 
substantially equal in diameter to the inside di 
ameter of the tubing, an inclined annular fillet 
joining together adjacent circular ends of the 
Walls of Said holes and for reducing the diameter 
at the end of Said length of tubing, Said annular 
fillet having a Series of notches Spaced from the 
Walls of said holes and about the circumference 
of the fillet for engagement with the tube during 
a Swedging operation and adapted to knead the 
Wall of the tubing to facilitate the reduction in 
size While the SWedge is advanced through the 
SWedging Operation. 

EDGAR. E. KELLEMS. 


