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1. 
3,147,725 

METAL WORKING DES 
Thomas Francis Tribe, Castle Mill Works, Dudley, Eng 

land, assignor of one-half to British Federal Welder 
and Machine Company Limited 

Fied Mar. 26, 1962, Ser. No. 182,568 
3 Claims. (CI. 113-52) 

This invention concerns metal working dies such as 
used for reducing the end of a metal tube either to close 
the end or to form a neck therein, the shaping operation 
being performed while the tube is hot or cold. The in 
vention relates to dies for use in shaping a workpiece 
(e.g. a metal tube) wherein the die is rotated relatively 
to the workpiece. For convenience a die for this pur 
pose is referred to as a rotary die though the die may be 
stationary, the workpiece being rotated. 

According to this invention a rotary die comprises a 
body portion and a plurality of angularly-spaced, strip 
like members carried by the body portion each with an 
edge projecting from the body for engagement with the 
workpiece, the projecting edges of said members having 
profiles such as to shape the workpiece in required man 
ner. Preferably the strip-like members are disposed 
radially of the axis of the circular die. 

It is a feature of this invention that the strip-like mem 
bers are removable from, and replaceable in, the body 
portion. In this way sets of differently profiled mem 
bers may be used in the same body either to produce dif 
ferently shaped workpieces or to accommodate work 
pieces of different size e.g. tubes of different diameters. 
The members may be between the confronting radial 

faces of a pair of adjacent sector-shaped elements which 
constitute the die body. Thus, for example, the die body 
may have three sector-shaped elements held in a carrier 
ring and there are three strip-like members, one between 
the side faces of each pair of sector elements. A strip 
member may be secured to one of the confronting side 
faces of a pair of sector elements or to both confronting 
side faces of the pair of elements. The sector elements 
may be separated by an insulating layer between the con 
fronting side faces and the layer is disposed between the 
strip elements when a strip element is secured to both 
side faces. 

Alternatively, or additionally, a sector element (or 
each such element) may carry a strip-like element 
or a plurality of angularly-spaced elements-between the 
side faces of the element. 
The strip elements may be secured to the body portion 

by bolts being located, for instance, by dowel pins. 
The strip-like elements are the parts of the die assem 

bly subjected to heavy wear. By providing such elements 
which are removable and replaceable it is readily pos 
sible to re-shape the profiled edges of the elements (e.g. 
by grinding) to correct for wear and also to modify the 
profile of existing elements to produce a closure end of 
slightly different outline to that previously formed by 
the elements. 

This invention particularly concerns a method of clos 
ing the end of a metal tube wherein the tube is urged 
axially towards a circular, multi-part die having converg 
ing walls while the die and the tube are relatively rotated 
and simultaneously passing an electric heating current 
through the tube from one part of the die to another. 
By the method of the kind referred to the end of the 
tube within the die is heated electrically and the axial 
force on the tube urges the heated end into contact with 
the converging walls of the die so that the heated metal 
is caused to converge and close the end of the tube. 

Dies according to this invention are illustrated in the 
accompanying drawings whereof: 

FIG. 1 is an end view of one construction of die, 
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FIG. 2 is a section on the line II-II of FIG. 1, and 
FIGS. 3 and 4 are views corresponding respectively 

with FIGS. 1 and 2 and showing another die construction. 
Referring to FIGS. 1 and 2: the die 109 is held sta 

tionary and is co-axial with a metal tube 11t which is 
rotated in the direction of the arrow X. At the same 
time the tube is moved axially in the direction of arrow 
Y into an opening 11 of the die. 
The die 109 comprises three sectors 113 which are 

separated by electrically insulating strips 114, the sectors 
being clamped together by a carrier ring adapted to main 
tain the electrical insulation of the sectors generally indi 
cated at 115. Each sector is separately connected to a 
source of electric current supply. 
The die 109 comprises a body and three equispaced 

strip-like members 12. Each member 112 is located in 
a radial groove formation at the confronting radial faces 
116 of a pair of adjacent sectors 113, the member 112 
and an insulating strip 14 being sandwiched between 
said faces. Each member 112 is secured to a sector 113 
by bolts 117. 

While in the arrangement illustrated only one member 
112 lies between each pair of sectors 113 it may be ar 
ranged that two members 112 are so provided, each being 
secured to one of the pair of sectors 13 and the insulat 
ing strip 114 being sandwiched between the pair of mem 
bers 12. The second such member 112 is shown chain 
dotted in F.G. 1. 
The edges 118 of members 112 project from the body 

of the die (as at 9) for engagement with tube 10 so 
that the shaping operation on tube 110 and the electrical 
heat is generated in tube 10 across the members 112 by 
said members. The members 12 may be relatively wear 
resistant whereas the body of the die is of a relatively 
soft material. 

in the arrangement of FIGS. 3 and 4 the members 112 
are within sectors 13 and each member is received in 
a radial groove in one sector. The members 112 are 
boited at 20 to the die body. The members in this con 
struction project from the die body as above described. 

Since the members 112 are removable from, and re 
placeable in, the die body sets of differently profiled 
members may be used in the same body either to produce 
differently shaped workpieces or to accommodate work 
pieces of different size e.g. tubes of different diameters. 
The strip-like elements are the parts of the die assem 

bly subjected to heavy wear. By providing such ele 
ments which are removable and replaceable it is readily 
possible to re-shape the profiled edges of the elements 
(e.g. by grinding) to correct for wear and also to modify 
the profile of existing elements to produce a closure end 
of slightly different outline to that previously formed by 
the elements. 

In use of the rotary dies as described, a tube end with 
in the die is heated electrically and the axial force on the 
tube continuously urges such heated end into contact with 
the profiled tool edges so that the heated metal is re 
duced by being caused to converge to close the tube end 
or form a neck therein. 
In each of the arrangements illustrated it will be seen 

that the tool members 112 each abut radially outwardly 
against the shoulder delimiting the respective groove 
formation so that the backing metal of the sectors 113 
resists the generally radial outward force imparted to the 
tool members. 

I claim: 
1. A die to reduce the end of a metal tubular work 

piece with relative rotation and axial movement between 
the die and the workpiece, comprising an annular die 
body constituted by a plurality of separate solid metal 
Sectors, a plurality of electrical insulating layers located 
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in planes radial of the body to separate and insulate said 
sectors from one another, and a carrier means to re 
leasably hold said sectors and interposed insulating 
layers clamped together with the said sectors insulated 
from one another, said sectors each presenting at least 
one radial groove formation delimited radially outwards 
by an axially extending shoulder of the sector and pre 
senting an axially extending opening radially inwards of 
the sector, a plurality of strip-form metal tool members 
positioned one in each such groove formation abutting 
radially outwards against said shoulder and presenting 
axially extending profiled edges which project radially in 
wards of said die body to engage the workpiece, and 
means to locate said tool members removably and re 
placeably in such position, said sectors being separately 
connectable to an electrical source to provide for passage. 
of heating current through the workpiece during reduc 
tion from one sector to another via the respective tool 
members. - 
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4. 
2. A die according to claim 1 wherein each sector 

presents said radial groove formation at a radial side face 
of the sector and the respective insulating layer lies with 
one radial side face against the co-planar radial side 
faces of both the sector and the tool member located in 
said groove formation. 

3. A die according to claim 1 wherein said radial 
groove formation of each sector is spaced from the radial 
side faces of the sector. 
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