
Dec. 28, 1943. M. J. DEMPSEY 2,337,804 
TUBE EXTRUSION APPARATUS 

l y 2. Sheets t 

-SN &rst -2 
t N SS S M s &S :S 
N NR NS ŠEN N: s 
NYN N (YS 2: N sN 

2. 
S. 

N 

se 

N 
S s& & s 

A. 

2S M w 3 CN N. 2 iI2 X 

  

  

    

  

  

  

  

  

  

    

  

  

  

  

  

  

  

  

  

  



Dec. 28, 1943. M. J. DEMPSEY 2,337,804 
TUBE EXTRUSION APPARATUS 

Filed July l5, 1942 2. Sheets-Sheet 2 

25 O 13 3 p 

2 33 20 

3 3. 3 36 30 

sksSSRSussarsas SS ; 5 Rá 
is N.W. - - 

SaaSaaSaaSas 

40 

saws 

Sasa r s > 

asus 

Azzez12Y 
yeaey J. Z2nvasey 

744a/ae/s, 

  

    

  

      

  

  

  

  

    

    

  

  

  

  

  

  

    

  

  

  

  

    

  

  

  



Patented Dec. 28, 1943 2,337,804 

UNITED STATES PATENT OFFICE 
2,337,804 

TUBE-EXTRUSION APPARATUS 
Michael J. Dempsey, Waterbury, Conn., assignor 

to Chase Brass & Copper Co. Incorporated, Wa 
terbury, Conn., a corporation 
Application July 15, 1942, Serial No. 450,968 

(C. 207-3) Claim. 

This invention relates to improvements in tube 
extrusion apparatus. 
One object of this invention is to extrude tubes 

having an external surface uniformly free from 
defects. 
Another object of this invention is to extrude 

tubes of uniform or concentric Wall thickneSS. 
With 

will appear to those skilled in the art from the 
present disclosure, this invention includes all 
features in the said disclosure which are novel 
over the prior art. In the accompanying drawings forming part 
of the present disclosure, in which one way of 
carrying out the invention is shown for illustra 
tive purp0SeS: . - 

Fig. 1 is a schematic longitudinal central Sec 
tional view of a tube-extrusion apparatus made 
in accordance with the present invention; 

Fig. 2 is an enlarged longitudinal Central Sec 
tional view of a portion of the apparatus ShoWn 
in Fig. 1, with certain of the parts in a different 
position; 

Fig. 3 is a view similar to Fig. 2 with the billet 
in partly extruded condition; 

Fig. 4 is a view similar to Fig. 3 after the billet 
has been pierced; 

Fig. 5 is a view similar to Fig. 4 after the billet, 
has been extruded into a tube; 

Fig. 6 is a view similar to Fig. 5 showing the 
pressure-plate, billet-remnant or butt and die be 
ing forced out of the container; 

Fig. 7 is a view similar to Fig. 6 showing the 
sleeve-remnant which resulted from the extru 
Sion of the billet, being forced out of the Con 
tainer; and 

Fig. 8 is a perspective view of the preSSure 
block. 

Referring to the drawings, a container to has a 
hole if therethrough in which is adapted to be 
placed a heated billiet of metal 2 tnat is to be 
extruded. An extrusion-die f3 is held in one end 
of the container O by means of a die-holder 4 
releasably locked in place by a U-shaped locking 
Wedge 5 which is Supported against a CrOSShead 
or block 6. When the locking-wedge 5 is moved 
transversely upward by means of the rod aca 
tuated by any Suitable power-means (not shown), 
the die-holder 4 which is carried by an arm 8 
Connected to Suitable power-means (not shown), 
is adapted to be withdrawn through the hole or 
opening 9 in the Crosshead or block. 6. - 
An extrusion-ram 20 is secured to a main piston 

2 mounted in a hydraulic cylinder 22, and is 

e above and other objectS in View, as 

0 

5 

20 

inder 22 into the hole of the container 0, and 
to be moved in the reverse direction by means of 
the pull-back hydraulic cylinders 23 and pistons 
24. The extrusion-ram 20 has a hole longitudi 
nally therethrough to contain a piercing-mandrel 
25 operable in opposite longitudinal directions by 
means of the hydraulic cylinder 26 and piston 27. 
The outer or forward end-portion 28 of the extru 
Sion-ram 20 has its outside diameter substantial 
ly Sinaller than the diameter of the hole in 
the container 0 and has the outer end-portion 
29 of its longitudinal hole concentric with its 
Outer Surface. 
A pressure-plate 30 whose outside diameter is 

substantially less than the diameter of the hole 
f of the container fo has an annular flange 3 
having a free sliding fit in the hole-portion 29 
so as to maintain the outer surface 32 of the pres 
Sure-plate 30 concentric with the outer Surface 
33 of the extrusion-ram. 20. The extrusion-ram 
20 is so mounted as to be capable of movement 
in and out of the hole of the container 0 while 

25 

30 

being maintained concentric with the hole i? and 
therefore the outer surface 32 of the pressure 
plate 30 will also be maintained concentric with 
the hole in the container 0. The pressure 
plate 30 has a hole 34 through which the pierc 
ing-mandrel 25 is freely slidable so as to maintain 
the plercing-mandrel also concentric with time 
hole of the container f0. 
ASSunning the apparatus to be in operable posi 

tion and a heated billet 12 placed in the hole of 
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the container to ready for extrusion, a pressure 
plate 30 is raised preferably by any Suitable pow 
er-means 35 to a position in line with the hole 
lf of the container 0, whereupon the extrusion 
ran 2, and piercing-mandrel 25 are moved for 
Ward to engage the pressure-plate 30 and move it 
into the hole of the container 0 to a position 
ShoWn, for example, in Fig. 2, ready for the start 
of the actual extrusion operation. The extrusion 
ram 20 and piercing-mandrel 25 move forward to 
the position shown in Fig. 3 where the billet 2 
is initially extruded to a Small extent as shown 
in Fig. 3. Now with the extrusion-ram 20 and 
pressure-plate 30 remaining stationary, the pierc 

50 

ing-mandrel 25 is moved forward to the position 
shown in Fig. 4, to pierce the billet 2 and start 
the extrusion of a portion of a tube. Next, 
the extrusion-ram 20 and piercing-mandrel 25 
move forward to the end of their stroke position 
ShOWn in Fig.5, which completes the extrusion 
of the billet into a tube. Tne locking-wedge 5 
thereupon is moved to unlocked position and the 

adapted to be forced by fluid pressure in the cyl- 55 die-holder 4 is retracted within the opening 19 



2 
away from the die f3. After the extruded tube 
has been severed from the butt or remnant 36 of 
the ingot 2 by any suitable means, the extrusion 
ram 20 is forced forward and tears the sleeve 
portion 37 from the main sleeve-portion 38 which 
remains tightly jammed in the hole of the con 
tainer f0, and pushes the pressure-plate 30, the 
butt or remnant 36 and the die 3 out of the hole 

of the container O. The extrusion-ram and 
piercing-mandrel are thereupon withdrawn out 
of the hole of the container O and a stripper 
block 39 which slidingly fits in the hole if of the 
container 0 is placed in position as shown in Fig. 
7 and the end of the extrusion-ram is forced 
against the stripper-block 39 to cause it to force 
the sleeve 38 out of the hole of the container 
iO, as illustrated in Fig. 7. 
Inasmuch as the outer surface of the pressure 

plate 30 is held concentric with or uniformly 
spaced from the wall of the hole of the con 
tainer 0 by means of the extrusion-ram 20, and 
as the outer or forward end of the piercing 
mandrel 25 has a sliding fit in the hole 34 of the 
pressure-plate 30, the piccing-end of the pierc 
ing-mandrel will also be guided in a concentric 
relation with the wall of the hole of the con 
tainer . By virtue of these facts, sleeve-por 
tions 3, 38 of waste metal which is stripped 
from the ingot during extrusion operation is of 
Substantially uniform Wall thickness With the 
consequence that the defects Originally present 
in the outer surface of the billet are all substan 
tially removed and remain behind in the sleeve 
portions 3 and 38, so that the external surface 
of the finished tube will be substantially free 
from the defects which wel'e present in the ex 
ternal surface of the billet. And inasmuch as 
the piercing-mandrel is maintained concentric 
with the hole if of the container f0, it is also 
maintained concentric with the hole of the die 
3, thereby extruding a tube whose wall is of 

unifornia thickness. 
Instead of employing a single pressure-plate 

for carrying out operations of extruding a large 
number of tubes, it is preferable to employ a 
set of pressure-plates so that each pressure 
plate only extrudes every sixth or eighth billet, 
thus helping to retain the heat treatment or 
temper of the pressure-plates and prevent them 
from being forged out of shape from overheat 
ing as a result of contact With the highly-heated 
billets. For similar reasons, the piercing-end 
portion of the piercing-mandrel is preferably de 
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2,887,804. 
tachable by screw-thread connection or other 
wise, so that other piercing-ends can be sub 
stituted. 
The invention may be carried out in other 

specific ways than those herein set forth without 
departing from the spirit and essential char 
acteristics of the invention, and the present em 
bodiments are, therefore, to be cosidered in all 
respects as illustrative and not restrictive, and 
all changes coming within the meaning and 
equivalency range of the appended claim are 
intended to be embraced therein. 

I claim: 
Tube-extrusion apparatus including: a con 

tainer having a hole therethrough; a die adja 
cent one end of the container and having a hole 
therethrough leading outwardly from the con 
tainer-hole; an extrusion-ram whose Outer end 
portion is substantially smaller than the con 
tainer-hole, the ram being mounted for move 
ment of its said outer end-portion in and out 
of the other end of the container-hole and sub 
stantially concentric thereof, and the said ram 
having a central longitudinal hole extending in 
wardly from its outer end and providing an inner 
peripheral surface which is substantally concen 
tric with the outer peripheral surface of the 
outer end-portion of the ran; a piercing-man 
drel carrier mounted for longitudinal movement 
in said longitudinal hole and carrying at its for 
ward end, a piercing-mandrel of substantially 
Smaller diameter than the diameter of Said inner 
peripheral surface and piercing-mandrel carrior; 
and a pressure-plate substantially Smaller than 
the container-hole and abutting against the 
outer end of said extrusion-ram and having 
centering fiange-means extending into the Space 
between the said ran and the Said piercing-man 
drel, the outer peripheral surface of said celliter 
ing fange-means removably fitting the said inner 
peripheral surface of said outer end-portion of 
said ram, and the said pressure-plate having a 
longitudinal hole therethrough substantially 
centric with the said outer peripheral Surface of 
said centering flange-means and slidably fitting 
and guiding the said piercing-mandrel; and said 
pressure-plate and said outer end-portion of 
said ram being sufficiently smaller than said con 
tainer-hole to cause a billet which is being ex 
truded, to form a sleeve surrounding said pres 
sure-plate and said outer end-portion of sai. 
3. 
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