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This invention relates to methods for forming 
branch nozzles on pipes. , ' 
.It is an object of the'invention to provide a." 

'~ method whereby a branch nozzle, free from 
5‘ cracks and splits, having a wall of substantially 
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uniform thickness, and a smooth-curved en 
trance, may be formed simply and inexpensively 
from the material of the pipe itself. 
The best modes in which I have contemplated 

applying the principles of my invention are 
shown in the accompanying drawings, but these 
are" to be taken as merelyillustrative for it is 
intendedihat the patent shall cover by suit 
able expression in the appended claims what 
ever features of vpatentable novelty exist in the 
invention as a whole. ' 
In the drawings: _ 
Figure l is a plan of a' section of a pipe show 

ing how an opening may initially be formed. 
where the branch nozzle is to be located; 
Figure 2 is a longitudinal section, as on line 

2—2 of Figure 1; . 
Figures 3, 4 and 5 are a plan, a perspective 

and a. side view respectively of an improved‘ 
forming tool suitable for practicing one of the 
steps .in;my_improved method; ' , 1 - 
Figure ‘is a longitudinal section, as on line 

6-4 OLFigures '7 and 8, showing the result dur 
ing the ?rst drawing step of the method; 
Figure 7 is a transverse section, as on line 

'l—-l of Figures 6 and 8; . ' 
, Figure 8 is a plan view of Figure 6; 
Figure 9'is another longitudinal section show 

ing the result during another drawing step; 
Figure 10 is a corresponding transverse sec 

tion, as on line Ill-H3 of Figure 9: . 
Figures 11 and 12 are longitudinal and‘ trans - 

verse sections as on lines H-H and I2—l2 of ' 
each other showing the ?nished work; I 
Figures 13 and 14 are plan and side views re 

spectively of the forming tool shown‘ in Figures 
9 and 10; ~ 

, Figures 15 and; 16 are plan and side views re 
spectively, of ‘another forming tool; and 
Figures 1'7 and 18 are plan and side views 

respectively of still another forming tool. 
Referring now more particularly to the draw 

ings, the pipel is at the outset cut in some con 
venient manner to provide a hole It shown in 
dotted outline in Figure 1. This hole is appre 
ciably smaller than the opening to be ultimately 
formed-and may be cut round as shown or may 
be of somewhat elliptical con?guration. A suit 
able swaging tool (not shown) is next used to' 
enlarge the hole and form a substantially ellip 
tical opening 2 with its longer or major axis 
parallel to the longitudinal axis of the pipe. 
This enlargement of the hole by the swaging tool 
necessarily e?ects a thickening or reinforcing 

Figure 2. The pipe is now prepared for th 
drawing operations. ' > 

The ?rst drawing step is accomplished by 
means of a ‘forming tool 3 such as is shown in 
Figures 3, 4. and 5. This tool is of novel de 
sign, being approximately semi-spherical vor 
ovoid, but having opposed ?at sides 31;. A cen 

' tral threaded hole 31) is provided so that a rod 
4 may be engaged with the tool through the 
opening in the pipe wall. If the pipe is made of 
brass, bronze, copper or other non-ferrous ma; 
terial it- may be worked cold but if made ‘of 

' iron. steel or like vmetal, the region in the vicin 
ity of the opening ‘may be heated until suit 
ably ductile before the tool is forced'outward 
through the opening. _ 
‘It is a feature of the invention to e?ect this 

. initial drawing step with the tool disposed with 
its ?at sides 3a parallel to the longitudinal axis 
of the pipe.‘ This is important because as the 
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tool enters the opening 2 and begins its draw-, ‘ 
ing operation on the pipe, the greatest force is 
necessarily exerted by the curved faces 30 against 
the sides 2a of the opening which may be said 
to lie along or transverse of the longitudinal 
axis of the pipe, near'the ends of the major 
axis of the elliptical opening. Accordingly the 
material in these ‘portions of the pipe is more 
sharply turned outward than is, the material 

' ,at the sides 2b near the ends of the minor axis 
of the opening. Although the latter ‘material 
is also turned outward, the turning is not nearly 
so abrupt because of the natural curvature of 
the pipe wall‘ at thesides. ' The ?at sides 3a. 
of the tool also permit the material in contact 
therewith to stretch as the opening is enlarged 
thus relieving the ‘tendency of the material at. 
the ends to stretch and thin and possibly split. 
As a result, the size of the opening is primarily 
increased along its major dimension, 
stretching as does occur to any appreciable ex 
tent taking place along the sides of the opening 
where the ?at faces of the tool offer less resis 
tance thereto. When the tool is ?nally 'with 
drawn the wall of the nozzle will be partly 
formed, being substantially elliptical with some 
what ?attened sides parallel to the major axis 
and with curved‘ sides near‘the ends of this 
axis. . _ 

Another forming tool. isnow inserted in the 
pipe, such as the tool 5 shown in Figures 9, 10, 

such . 
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13, 14. Thistool is semi-spherical except for a ' 
truly cylindrical zone at its bottom which is of 
the same size as that of the desired branch noz 
zle. This 'tool may likewise be engaged by a 
rod 4,.as previously described. If the pipe is 
of ferrous material the already partly formed 
nozzle and the pipe walladjacent thereto may 
be again su?iciently heated for the operation or 

55. 

of the edge of the opening as clearly seen in / the tool thereon. Ah; this semi-spherical tool is 6° 
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drawn outward its curved surface operates on 
all sides of the opening but more so on the sides 
2bnear the ends of the minor axis. These sides 
are forced outward and away from the center of 
the opening to effect a more rapid increase of the 
minor axis than occurs along the major axis. 
As the tool is ?nally withdrawn the opening is 
truly round and of the same vsize as the desired 
branch nozzle. . ' 

During the ?nal drawing step the walls of the 
nozzle may be somewhat reduced in thickness, 
but it is a feature of- the invention that whether 
so reduced or not the wall as a whole is of sub 
stantially uniform thickness. Thexouter edge of 
the nozzle may be machined to give a. ?nished 
beveled edge 2c as shown in "Figures 11 and 12, 
which is particularly suitable for the welding 
thereto of a branch pipe. 
When it is desired to increase the length of 

the nozzle so that its ?nished edge 2c will stand 
out farther from the normal wall of the pipe,‘ 
forming tools such as are shown in Figures 15 
to 18 may be used during the ?nal drawing 
operation instead of the semi-spherical tool of 
Figures 9, 10 and 13, 14. The tool 6 of Figures 
15 and 16 is called a “bullet-shape” tool for ob 
vious reasons, being shaped much like the curved 
nose of ‘a bullet. The tool ‘I of Figures 17 and 18 
is a frustrum of a cone terminating in a short 
‘cylindrical portion ‘Ia at the base. Both of these 
tools are of appreciably greater length than the 
semi-spherical tool and are so designed in order 
that the spreading of the opening may occur 
'more gradually and the drawing out of the ma 
terial-be more pronounced. This results in the 
?nished nozzle being longer, with a somewhat 
thinner but still substantially uniformly thick 
wall. - 

A decided advantage gained by the invention‘ 
is that the entrance 2d to the ‘nozzle from the 
interior of the pipe is a rather gently curving ‘ 
smooth surface. This is conducive to smooth 
?ow avoiding to a marked extent the eddying 
and resistance to ?ow heretofore deemed objec 
tionable in branch nozzles. 
The method of the present invention has been 

shown and described in connection with a nozzle 
of » smaller diameter than that of the pipe, but 
it is to be understood that nozzles of the same 
diameter as that of the pipe may be produced by 
the method herein disclosed, it being only neces 
sary to use forming tools of larger size than 
those shown as illustrative of the invention. 

' The means disclosed herein for practicing the 
improved method have been made-the subject 
matter of a divisional application, Ser. No. 111,673 
filed November 19,. 1936. ' 

I claim: > _ 

1. The method of forming a branch nomle on 
a pipe which comprises forming an opening in 
the pipe wall and then forcing a forming tool 
outward therethrough to partly form the nozzle 
in elliptical shape with its major axis parallel 
to the longitudinal axis of the pipe, followed by 
increasing the minor axis of the partly formed 
nozzle'until the nozzle is made circular. 

2. The method of forming a. branch nozzle on 
a pipe which comprises forming an elliptical noz 
zle on the wall of the pipe with its mapor axis 
parallel to the longitudinal axis of the pipe and 
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with the portionsof the nozzle near the ends of 
said major axis reinforced, followed by making 
said elliptical nozzle circular by increasing its 
minor axis. ' ~ 

3. The method of forming a branch nozzle-on 
a pipe which comprises forming an opening in 
the pipe wall smaller than the size of the desired 
nozzle, > followed by drawing "a ‘forming tool 
‘through the opening to turn the edge thereof 
outward and initially shape the nozzle as an 
ellipse with its major axis parallel to the longi 
tudinal-axis of the pipe, and thereafter further 
turning out the said edge until the .nozzle is 
circular in shape. 

4. The method of forming a branch nozzle on 
a pipe which comprises forming an opening in 
the pipe wall smaller-than the size of the desired 
nozzle, followed by drawing a forming tool 
through said opening to turn outwardly and_si 
multaneously reinforce the edge‘ thereof while 
initially forming the nozzle in elliptical shape 
with its major axis parallel to the longitudinal 
axis of the pipe, followed by further turning out 
ward the edge near the sides of the pipe to make 

_ the nozzle ‘circular. ‘ 

5. The method of making a branch nozzle on 
a pipe which comprises cutting a hole in the pipe 
wall, swaging the edge thereof to thicken it, fol 
lowed by drawing a forming tool through the 
opening to turn the edge thereof outward and 
enlarge the opening without material change in 
its shape, followed by drawing ‘another forming 
tool through the partly formed nozzle to draw 
the wall thereof further outward and simulta 
neously change the shape of the nozzle to a cir 
cular cross section. 

6. The method of forming a branch nozzle on a 
pipe which comprises forming an opening» in the 
pipe wall and drawing a forming tool there 
through in such manner as to force outward the 
sides of the opening which are transverse to the 
longitudinal axis of the’ pipe, while permitting 
the intervening sides of the opening to bend 
outward and stretch longitudinally of the pipe, 
followed by further forcing. the edges outward 
with the said intervening sides being forced out 
ward more rapidly than the sides transverse to 

v the longitudinal axis, 
7. The method of forming a branch nozzle on 

a pipe which comprises cutting a hole in the 
pipe wall and then upsetting the edge thereof to 
thicken it, followed by drawing a forming tool 
through the opening to turn said thickened edge 
outward and reduce its thickness thereby form 
ing a nozzle with a substantially uniformly 
thick wall. ' 

8. The method of forming a branchnozzle on v ' 
a pipe which comprises cutting an opening in 
the pipe wall smaller than the desired nozzle, 
drawing a forming tool through said opening in 
such manner as to partly form a nozzle of ellip 
tical shape having itsimajor axis parallel to the 
longitudinal axis of the pipe and'having its edge ' 
near the ends of saidmajor reinforced, fol 
lowed by drawing another forming tool through 
the partly formed nozzlev to increase the minor 
axis thereof at a faster rate than the major axis 
is increased, thereby to draw out the material 
in circular shape to produce a round nozzle. 
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