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ABSTRACT: A method of forming O-ring grooves in a tube; 
inserting an end of the tube within a die and pulling or pushing 
a plunger against a cylindrical resilient member, forcing the 
resilient member to exert a pressure against the walls of the 
tube, thereby forcing the tube against the die surfaces. 
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METHOD OF FORMING O-RNG GROOVES 

BACKGROUND AND SUMMARY OF THE INVENTON 

This invention relates to the formation of O-ring grooves in 
tubing. - 
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In the conventional methods of manufacturing O-ring 
grooves, such as the machining of connectors which are then 
brazed to tubes, two-step die upsetting, and similar methods, 
problems have long been encountered in the high cost of 
manufacture, waste of material, and addition of unnecessary 
weight to the product. 
The method disclosed in this application is preferred over 

any of the known methods since only one operation is 
required and the groove may be formed out on the tube wall 
without adding extra material to the product. 

Therefore it is an object of this invention to provide a 
method of forming O-ring grooves on tubing. 

It is also an object of this invention to provide such a 
method which greatly reduces the cost of forming such 
grooves. 

It is a further object of this invention to disclose such a 
method in which the parts utilized to form the grooves are 
reusable. 
Other objects and advantages of the present invention will 

become apparent from the following description and claims as 
illustrated in the accompanying drawing which, by way of il 
lustration, shows a preferred embodiment of the present in 
vention and principles thereof and what is now considered to 
be the best mode contemplated for applying these principles. 
It is recognized that other embodiments of the invention utiliz 
ing the same or equivalent principles may be used, and struc 
tural changes may be made as desired by those skilled in the 
art, without departing from the present invention and purview 
of the appended claims. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a sectional view of an embodiment of apparatus 
which may be utilized to form the O-ring grooves according to 
the method of the present invention, with the parts in position 
prior to formation of the groove; and 

FIG. 2 is a view similar to FIG. 1 with the parts in position 
upon completion of formation of the groove. 

DETALED DESCRIPTION OF THE DRAWING 

As shown in Flo. 1, a tube 10 is inserted into a pair of 
identical split dies 12 and 14 until it abuts against a stop 18 in 
a collar 20 which is immediately adjacent the split dies. 
A hollow, cylindrically shaped slug of resilient material 21, 

having an outside diameter approximately equal to the inside 
diameter of the tube and an inside diameter approximately 
equal to the inside diameter of the collar 20, is placed in the 
tube and within the die as shown. 
The resilient member 21 may be manufactured from 

urethane or any suitable resilient material. It is preferred that 
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the material utilized be able to regain its original shape upon 
completion of the method described herein. This will allow the 
cylindrical member to be reused, providing greater economy. 
With the two halves of the split die 12 and 14 secured so as 

to prevent their separation, hydraulic pressure is applied to a 
plunger 22 extending through the member 2 so as to cause 
the head 24 of the plunger to compress the resilient material. 
Since the resilient material is confined between the tube and 
the collar, the hydraulic pressure causes the thin wall of the 
tubing to yield and take the shape of the inside diameter of the 
die cavity 26. 

If desired, a solid, cylindrically shaped resilient member 
could be used and the hydraulic force may be applied to a 
piston, which replaces head 24, so that the plunger shank 
would not be needed. 

Although only one embodiment of a machine which may be 
utilized to practice the present invention has been disclosed, it 
will be obvious to those skilled in the art that a great number 
of machines can be utilized to practice the invention, without 
exceeding the purview of the following claims. 
What we claim is: 
1. A method of simultaneously grooving and flaring out the 

end of a tube to a diameter which is greater than its diameter 
prior to forming which is accomplished from within compris 
ing the steps of placing the tube within a die such that the tube 
end is radially adjacent one of a plurality of spaced circum 
ferential grooves in said die, placing a resilient member within 
the tube and confining the resilient member within the tube 
and exerting a force on the resilient member in a direction 

0 coincident with the tube axis, thereby causing said resilient 
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member to expand radially and deform the tube into each of 
said grooves whereby forming of O-ring grooves in the tube 
wall and flaring of the tube end to a diameter which is greater 
than its diameter prior to forming occurs simultaneously. 

2. The method of claim 1 including the step of abutting one 
end of the tube against a stop adjacent one end of the die when 
placing the tube within the die. 

3. The method of claim 2 including the step of positioning a 
plunger head in the tube and adjacent the resilient member 
and moving the plunger head against the resilient member to 
exert the force thereon. 

4. The method of claim 2 including the steps of positioning a 
plunger so as to extend through an aperture in the resilient 
member, thereby positioning a plunger head against the 
resilient material, and drawing upon the plunger so that its 
head moves against the resilient member to exert the force 
thereon. 

5. The method of claim 1 including the steps of abutting the 
tube and the resilient member against a collar situated at one 
end of the die, and drawing a plunger through the resilient 
material and the collar so as to accomplish the step of exerting 
a force on the resilient member by confining the resilient 
member between a head on the plunger, the collar, and the die 
cavity and decreasing the distance between the plunger head 
and the collar. 
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