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To all whom it may concern. ???? 
Be it known that I, NIELs CHRIsföPHER 

FRANDSEN, a subject of the King of Den 
mark, residing at Copenhagen, in the King 
dom of Denmark, have invented a new and useful Improvement in Dies, for U-shaped 
Pipe-Bends, of which the following is a specification. 
My invention relates to a die by means of which two pipe ends may be so shaped that 

they can at once be welded together to cont 
stitute a single pipe united by a U-shaped pipe bend. 
My invention has especial utility in the 

manufacture of superheater pipes for Smoke tube superheaters, such pipes generally hav 
ing two or more adjacent legs united by U shaped bends. 

Riy invention will be better understood by referring to the drawings accompanying in 
which 

Figure 1 represents an end elevation of a 
preferred form of a die; Fig.2 represents a 
section taken along the line. 2-2 of Fig. 1, 
a pipe end being shown in situ; Fig. 3 repre 
sents the die opened as is required for the re 
moval of a formed pipe end; Fig. 4 repre 
sents in central longitudinal Section a pipe 
end ready to be formed; Fig. 5 represents in 
section two formed pipe ends as they appear 
when positioned for welding or after being 
welded, the section being taken in the plane 
of the pipes; and Fig. 6 represents in Sec 
tion a complete pipe bend having its point 
reinforced. 

Essentially my die embodies a body por 
tion comprising two, preferably, substan 
tially similar hinged sections each of which 
is scooped out in the form which half of a 
pipe end is to have after it is bent. The two 
sections of the die being c?osed together, 
provision is made for an inner horn, or man 
drei attached to the die to be SWung into that 
portion of the die which represents the bend 

45 of the completed pipe end in such a way as 
to constitute a core spaced away from the 
die waliks (i. e. the walls of the scooped out 
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portions) so that the pipe end when suit 
ably heated and forced into the die will be 
bent into the required curve between the 
horn and said die-walls. 

Paterated Dec. 21, 1915, 
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My invention will be better understood by referring to the drawing in which A des 

ignates the lower section of the die and B 
the upper section which is hinged to the 
lower section by a pintle C at the left of 
the die. At the right, each section of the die is scooped out so as to conform to the shape 
which a half pipe end should have after said 
pipe end has been bent ready for welding 
to the other pipe end. When the two halves 
of the die are closed together, therefore, 
these two scooped-out portions exactly con 
form in configuration to the shape of a fin 
ished pipe end. . . . . . . 
A separate piece ? extending beyond the 

top and bottom of the combined and closed 
die sections, is provided with tongues F 
which closely embrace the die when the two 
halves are thus closed together. These 
tongues are suitablv cut away so as to engage, 
journals E fixed to the two halves of the die. 
The piece H has attached to it, midway be 
tween the tongues F, a curved horn or man 
drel D so positioned that when the piece H 

55 

60 

7 

75 
with its tongues F is rotated upon the afore 
'said journals E, this horn will register with 
the curved portion of the die in the region 
corresponding to the tube end so as to be 
substantially concentric with but spaced 
from the curved walls of the die. 
horn is thus positioned, a flat bolt M is 
slipped through suitably located bolt holes 
G which have been formed both in the 
tongues F and in the two die halves A and 3 

When the 
80 

so that said two halves and the horn D are rigidly locked together. 
The operation of the die is as follows: A : 

pipe end of diameter corresponding to the 
scooped out portion of the die is, sawed off 
at an angle L (Fig. 4). This pipe end is 
then heated to a red heat and forced into 
the straight portion of the die opening at 
N. (Fig. 2), so that the point L of the tube 
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end will strike the curved portion of the 
die at I; this will cause. the pipe end, if Sulf 
ficient, pressure be applied, to be bent around 
the curved portion of the die opening be 
tween the wall thereof and the horn i). 

If it is desired that the pipe end shall be 
thickened or reinforced at and near its point 
at the outer side thereof, this may be readily 
accomplished by having the Scooped out 
portion of the die in this region eilal'ged to 
any desired extent, as shown for example by 
the dotted line N, Fig. 2. By suitably de 
fining this region of enlargement, the Wall 
thickness of the finished pipe end may be 
made to lessen gradually from a maximum 
at the point of the pipe end to a normaal 
thickness at any chosen distance from said 
point. Fig. 6 shows a finished pipe bend 
thus reinforced. This reinforcing is very 
desirable in superheater pipes in order that 
they may withstand the heat of the furnace 
gases which is most intense at the points of 
the U bends lying adjacent to the fire box. 
A single pipe end having been formed as 

above described, the bolt M is knocked out 
and the piece H with its tongues F rotated 
upon the journals E, so as to withdraw the 
ho’n D from the die opening. A Suitable 
number of pipe ends having been formed, 
they may then be joined together in pain's as 
indicated in Fig. 5, and the ends welded in 
any convenient nanner. 

I have described my invention as applied 
to a die for forming one pipe end at a time, 
but dies embodying my inventive idea, and 
providing for bending a number of pipe 
ends simultaneously may easily be arranged. 
As described muy die is operated by hand 

but it may, if preferred, be operated by 
power within the scope of my invention. 
Ilaving described my invention, claim: 
1. A die for bending pipe ends comprising 

a body portion provided with a suitable die 
opening, having the form of a completely 
inclosed bore, part of which is curved, and 
an integral horn held rigidly within said 
curved part but spaced from the walls there 
of during the bending process the cross sec 
tion of said horn becoming less as its eld 
is approached. 

2. A die for bending pipe ends compris 
ing a body portion provided with a suitable 
die opening, having the form of a com 
pletely inclosed bore, one end of which is 
curved while the remainder is straight, an 
integral horn held rigidly within said curved 
part but spaced from the walls thereof dur 
ing the bending process the cross section of 
said horn becoming less as its end is ap 
proached, and means for instantly releasing 
and removing said horn, when the bending 
process is completed. 

3. A die for bending pipe ends compris 
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ing a body portion having separable sections 
and provided with a suitable die opening 
part of which is curved, a horn movably at 
tached to said body portion and adapted to 
be inserted into and removed from Said 
curved part, and means for simultaneously 
locking said sections together and for hold 
ing said horn within said curve : part dur 
ing the bending process. w 

4. Á die for bending pipe ends compris 
ing a body portion having separable Sec 
tions and provided with a suitable die open 
ing part of which is curved, a horn adapted 
to be inserted within the curved part said 
inorn being provided with tongues which 
closely embrace the die when its sections are 
closed, and means for locking said tongues 
to said body portion so as to hold them 
closed and the horn inimovable. 

5. A die for bending pipe ends compris 
ing a body polition provided with a suitable 
die opening part of which is curved. While 
the remaining part is straight, an integral 
horn rigidly attached to the die but spaced 
there from and extending through the curved 
part into the straight part, the inner con 
tour of the horn con forning to the inner 
contour of the curved part of the die open 
ing and then having a straight part con 
forming to a straight part of the die open 
ing and the outer contour of the curved part 
of the horn being continuously curved so as 
to join the inner contour of the horn, and 
leans for disattaching said horn when the 
bending process is completed. 

6. Al die for bending pipe ends compris 
ing a body portion provided Sith a suitable 
die opening part of which is curved while 
the remaining part is straight, the cross-sec 
tion of said curved part being enlarged in the 
region of its outer end, and an integral horn 
attached to the die but spaced therefrom and 
extending into said curved part, the space 
between horn and die being greatest in the 
region of the ou ter end of said curved part. 

7. A die for bending pipe ends compris 
ing a loody portion provided with a suitable 
die opening part of which is curved while 
the remaining part is straight, the cross-sec 
tion of said curved part being enlarged in 
the region of its end, and an integral horn 
attached to tlhe die but spaced therefrom and 
extending into said culved part, the cross 
section of said horn in the region of its base 
being also enlarged and the space between 
horn and die being greatest in the region of 
the outer end of said curved part. 

- 8. A die for bendling pipe ends compris 
ing a body portion provided with a suitable 
die opening part of which is curved while 
the remaining part is straight, the cross 
section of said curved part being enlarged 
at its outer end, an integral horn rigidly at 
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tached to the die but spaced there from and 
extending through the curved part into the 
straight part, the space let Ween horl and 
slie being greatest in the region of the outer 
end of said curved part, the iller contour 
of the horn conforming to the inner contour 
of the curved part of the die opening and 
then ha ving a straight part con fornig to 
a straight part of the die opening and the 
outer contor of the curved part of the 
horn being continuously curved so as to join 

the iller c tour of the horn, and means 
f'()' i} stat ) t } y disa ita ehing suid horn when 
the entity: "ocess is conleted. 

In tesi inony Whereofi have hereunto set 15 
my hall in the 'esence of two subscribing 
Witnesses. 

Ni EJ,8 CHRISTOPIER FRANDSEN. 
Witnesses: 

!”. Il () º A1, A N BANG, 
W "...A LI) E. Mi .. A : (" { Iiris''EN sEN. 


