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This invention relates to electrically forming 
tubular shapes as in the forming of conically 
shaped tubular blanks from cylindrical blanks 
by the process set forth in the application of Sven 
Westin and Axel Westin, Serial No. 376,669, filed 
January 30, 1941, for improvernent in Method of 
treating metallic bodies, now Patent No. 2,309,561, 
dated January 26, 1943. 
The invention has been applied in the manu 

facture of airplane struts of tapered or conical 
shape where the inside surface of the struat is 
Smooth and devoid of scratches or defects that 
night cause failure from fatigue. The inven. 
tion may be applied to the upsetting of tube ends 
and to the fortning of various tubular shapes. 
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The principal object of the invention is to elec 
trically heat and form the blanks and to iron 
ou% undesirakole variations in thickness without 
injuring or Scratching the inside surface of the 
blanks. 
Another object of the invention is to facilitate 

the rotation of the blank in the fortning die and 
substantially retard the tenderacy of the blank to 
twist spirally, 
Other objects will appear in connection, with a 

description of one embodiment and practice of 
the invention illustrated in the accompanying drawing. 

in the drawing: 
Figure 1 is a diagrammatic axial section 

through the forming apparatus, blank and drive 
therefor; and 

Fig. 2 is a similar view showing the completion 
of the forming operation. t 
In carrying out the invention, a cylindrical 

tubular blank is clamped at one end in a rotary 
chuck 2 having a conically-shaped mandre 3 
supported concentrically within the blank. 
The mandrel 3 has its large end secured to 

the chuck and is of a diameter approximating the 
inside diameter of the blank . The small end 
of the mandrel 3 extends axially out of the free 
end of the blank. 
The forging die 4 is disposed in axial alignment 

with the free end of the blank and mandrel and 
comprises a plurality of electrode die segments 
circumferentially separated along longitudinal 
lines and connected by leads 5 to a suitable source 
6 of heating current. 
The inside forming surface of the die 4 is coni 

cally-shaped with the end of largest diameter 
constituting the mouth of the die and having a 
diameter Sufficient to receive the blank as the 
latter is fed longitudinally into the die and rotated 
by the chuck 2. 
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As the blank noves into pressure contact 
with the electrode dies, heating current is passed 
through successive circumferentially adjacent 
areas of the blank in recurrent cycles. As the end 
portion of the blank softens by heat the blank is 
gradually fed into tie die reguiting in the pro 
gressive heating and forming of the blank. until 
the cone is completed as show iri Fig. 2. in 
the last stages of the forgning operation the man 
dre 3 contacts with the is aside stiface of the 
blank and, rotating therewitt, teads to press the 
bank uniformly against the die So as to iro out 
any unevenness in Sick: ess that inay exist. 
The taper of the na:ndrei 3 and of the inside 

surface of die 3 mare the Sakae SG as to obtain 
a more negry aniforay haic CO2e. However, 
it is preferable in the Enaking of Stats and the 
like to provide a sightly steeper taper for time 
mandrel 3 to compensate and allow at east in 
part for the endency of the clank to thicken 
at the smaller egati of the CGrae. 
By having the maindrei rotate with the blank 

there is less tendency for friction therebetween 
and for scratching of the interior Sa 'face of the 
pianis. The free end of the Rolars: siso ass less 
endency to twist, under the fiction of i23 tie 
since as soon as the Zaandrei coines into CORa8.8% 
with the blain: i: supports it and strengtheias it 
agains, twisting. As a result, the piani is lore 
uniforniy shaped. Where the form of the asticle 
being produced is such that the mandrel is i 
contact with the blank for a longer period this 
advantage becomes more pronounced. Movement 
of the nandrel longitudinally resulting from a 
further feeding of the blank into the die after 
the mandrel first contacts with the inside Surface 
of the blank substantially evens out any irregi 
larity in thickness in the blank. 
The invention is applicable as an improvement 

upon that set forth in the copending application 
of William E. Crawford, Serial No. 466,135, filed 
November 19, 1942, for Apparatus for electrical 
ly upsetting pipe ends, now Patent No. 2,325,480, 
dated July 27, 1943. In such application of the 
present invention, the rotation of the mandrel 
with the blank serves to facilitate the forming 
of an upset end on pipe. 
Various embodiments of the invention may 

be employed within the scope of the accon 
panying claims. 
The invention is claimed as follows: 
1. The improvement in the process of the class 

described which comprises employing an intero 
"nal mandrel for supporting a tubular blank 
against the forming operation of an external die, 



2 
and rotating the mandrel with the blank as the 
later exters the electrode dies to prevent injury 
to the inner surface of the blank during forming 
and obtain a more uniform shaping of the blank. 

2. The improvement in the process of the class 
described which comprises rotating and feed 
ing an internal supporting mandrel with the 
black into the tubular electrode dies. 

3. In apparatus of the class described, a, die 
having a plurality of electrode die segments con 
nected c & source of heating current, an internal 
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die Inerner forting with said die a die cavity 
for receiving and forning the end of a tubular 
blank, means to rotate a tubular blank and feed 
the same into said die cavity to heat and form 
the fols.ne, 2nd Emeans to rotate said internal die 
reaker. 

4. 53 apparatus of the class described, a die 
having a plurality of electrode die segments con 
nected to 3 source of heating current, a longitu 
dinally movable internal die member forming 

. With said die a tie cavity for receiving and form 
ing the end of a tiguals: olar, neans to rotate 
a tollar biasis end feed the sazine into said die 
cavity to heat and for the blank, and means 
to rotate said internal die meme with said 
siaLa. 

5. Era 22:23:8tus of the class described, a die 
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having 8, plurality of electrode die segments con 
nected to a source of heating current and de 
fining the outer surface of a die cavity, a man 
drel for Co-Operating with said die and form 
ing the inner surface of the die cavity, means 
to rotate and feed a tubular blank into said die 
cavity, and neans to rotate said mandrel. 

6. In apparatus of the class described a die 
having a, plurality of electrode die segments con 
nected to a source of heating current and defin 
ing the Outer surface of a die cavity, a mandrel 
for cooperating with said die and forming the 
inner surface of the die cavity, and means to ro 
tate and feed said mandrel and a tubular blank 
Surrounding the same into said die to form the 
blank. 

7. In apparatus of the class described, a die 
providing a circular cavity confined externally 
and internally for receiving the end of a rotat 
ing tubular blank to form the same, one of the 
confining surfaces constituting a plurality of 
electrode die segments spaced circumferentially 
to supply heating current to the blank during 
forming, and the other confining surface of the 
die being disposed to rotate and advance with 
the blank to thereby support the same against 
forning pressures. 

WAV C. HEATH. 


