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ABSTRACT OF THE DISCLOSURE 

A method of forming metal pipes using an indirect 
extrusion press including a receptacle having a bore 
for the ingot, an extrusion ram with an indirect die ar 
ranged in alignment with one end of the bore of the 
receptacle, and a movable plunger with an interchange 
able upsetting ram or main die and a hollow plug mem 
ber which is alignable with the opposite end of the re 
ceptacle bore in conjunction with a piercing mandrel 
which is movable through the plug, comprises inserting 
the ingot into the bore of the receptacle of the indirect 
die, closing one end and advancing the main die against 
the ingot to upset it. Thereafter the upsetting ram carry 
ing the main die is moved out of alignment with the 
receptacle bore and the plug is inserted into the bore 
up to a location at which its inner end is spaced out 
wardly from a position occupied by the inner end of 
the main die when it was positioned there. Thereafter, 
the piercing mandrel is moved through the bore of the 
plug and through the upset ingot to pierce it and the 
indirect die and the plug are moved relatively toward 
each other in order to extrude the upset ingot around 
the mandrel. 
The apparatus for the method includes a press plunger 

which is located adjacent a movable ingot receptacle 
having a bore into which a press die is movable. The 
press plunger carries a pivotal arm with a plunger die 
on one end and a plug having a through bore at the 
opposite end. The plunger die may be moved with the 
press plunger or ram to upset the billet placed in the 
receptacle. Thereafter, the arm may be shifted to align 
the plug with the receptacle bore. The press plunger 
also carries a piercing mandrel which is mounted for 
reciprocation through the bore of the plug to pierce 
the billet. After extrusion the plug is again shifted in 
respect to the associated plunger receptacle bore and it 
carries the residue with it from the receptacle to a posi 
tion in which it may be dropped into a packing press 
located therebeneath. In the packing press a plunger 
compresses the residue to compact it into a small size 
mass which is dumped into a collecting receptacle. 

SUMMARY OF THE INVENTION 

This invention relates, in general, to the construction 
of extrusion presses and to a method of extruding metal 
pipes or similar hollow bodies and, in particular, to a 
new and useful extrusion press in which the billet to 
be extruded is first upset, thereafter pierced and finally 
extruded over a mandrel and to a process for extruding 
metal billets, 
The invention provides an indirect pressing process 

for the production of metal pipes and similar hollow 
bodies from unpierced ingots or billets. The indirect press 
ing process has the advantage of a direct pressing be 
cause of the better flow behavior in the ingot during 
pressing so that substantial energy saving can be achieved. 
Furthermore, the better flow behavior results in better 
metallurgical properties of the product. In addition, no 
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metal flow directed from the surface of the ingot is 
produced during the extrusion so that an additional ad 
Vantage is achieved and that no impurities found on 
the Surface of the ingot can get into the core of the 
seciton to be produced. It is therefore preferred to press 
indirectly “with the shell.' 
Though the indirect pressing process yields qualita 

tively the best results, it is only rarely used. One of the 
reasons is that it is not posisble to produce quality pipes 
and similar hollow bodies in an indirect press designed 
according to modern standards. An indirect pressing 
process for the production of metal pipes is known where 
the unpierced ingot is first pierced and then extruded. 
On the basis of the constructional design of the known 
press, as indicated in U.S. Pat. No. 2,320,071 only those 
ingots can be pierced and pressed having outside di 
ameters which are substantially equal to the inside 
diameter of the ingot receiving chamber or receptacle 
into which the ingots to be pressed are inerted under 
Vacuum or suction conditions. 

It is always difficult to obtain ingots with correct out 
side dimensions and because the mandrel moves dur 
ing the piercing of the ingot, pipes which are produced 
after the initial production, will have different wall thick 
nesses than will be produced during the extrusion of the 
pierced ingot. Even in those instances where the press 
ing tool can produce the ingots and maintain the cor 
rect outside diameter, it will never be possible to pro 
duce from the inserted ingots quality pipes since even 
when an ingot is inserted with suction, there is still a 
certain play between the outside diameter of the ingot 
and the inside diameter of the receptacle which enhances 
rather than prevents the movement of the mandrel. Thus, 
it is absolutely essential for the production of quality 
pipes that the ingot be first upset in the indirect press 
ing process just as in the direct pressing process so that 
it is certain to fill the receptacle completely before it 
is pierced and pressed. The known indirect presses do 
not permit the quality production of pipes even from 
the upset ingot because the ingot rises after the upset 
ting during the piercing and the necessary space is not 
available in the known indirect presses. 

In accordance with the invention, there is provided 
a pressing device and method for the production of metal 
pipes and similar hollow bodies from unpierced ingots 
in a metal extrusion press which includes means for up 
setting the ingot and to take into account the upsetting 
characteristics of the ingot during the rise thereof. In 
accordance with the invention, the ingot to be formed 
is inserted in a receptacle and is upset therein by means 
of a special upsetting die which is arranged to move 
into the receptacle and to upset the ingot against an 
indirect press die. The main press plunger is then with 
drawn and the upsetting die is exchanged for a hollow 
plug which is of a size to leave a free space in the re 
ceptacle between it and the upset ingot after the recep 
tacle is closed so that the ingot can expand unhindered 
during the following piercing. The plug provides cen 
tering means for a piercing mandrel which moves through 
the plug and pierces the ingot. Thereafter, the pierced 
ingot is extruded over the front end of the shearing 
mandrel which is aligned with the plug and the piercing 
mandrel. 

In the preferred arrangement, a hydraulic metal extru 
sion press is provided with a tool changing mechanism 
which is arranged in the travelling spar and pressure plate 
holder, respectively, to alternately bring the upsetting die 
and the hollow plug, respectively, into the central press 
axis position. The hollow plug extends outwardly by a 
lesser amount in the axial direction than the upsetting die. 

Accordingly, it is an object of the invention to provide 
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an extrusion device having means for upsetting a billet 
to be extruded and thereafter for piercing and extruding 
the same billet in the upsetting receptacle. 
A further object of the invention is to provide a method 

of forming articles such as metal pipes and similar hollow 
bodies from unpierced ingots in a metal pipe press which 
is provided with a piercing mandrel which moves inde 
pendently of the main press drive and which comprises 
upsetting the ingot in the receptacle by means of an up 
setting die acting between the ingot and an indirect die 
and thereafter removing the upsetting die and closing the 
receptacle with a plug which does not extend axially into 
the receptacle by the same amount as the upsetting die, 
piercing the ingot by use of a piercing mandrel which is 
moved through an opening defined in the plug, and there 
after extruding the material of the ingot over the mandrel. 
A further object of the invention is to provide a device 

for the indirect pressing of metal pipes and similar hollow 
bodies from unpierced ingots which is simple in design, 
rugged in construction and economical to manufacture. 
The various features of novelty which characterize the 

invention are pointed out with particularity in the claims 
annexed to and forming a part of this specification. For 
a better understanding of the invention, its operating ad 
vantages and specific objects attained by its use, reference 
should be had to the accompanying drawings and descrip 
tive matter in which there is illustrated and described a 
preferred embodiment of the invention. 

In the drawings: 
FIG. 1 is a partial elevational and partial longitudinal 

sectional view of an extrusion press constructed in 
accordance with the invention; 

FIGS. 2 to 10 are views similar to FIG. 1 indicating 
the various positions of operation of the device in carry 
ing out the process of the invention; and 

FIG. 11 is a partial side elevational and sectional view 
of a portion of the extrusion press and a device for com 
pressing and removing the scrap from the press. 

Referring to the drawings, in particular, the invention 
embodied therein comprises a main press drive 1 which 
includes a press plunger 1'. A counter holder 2 is pro 
vided alongside the press plunger and it operates in asso 
ciation with a receptacle 3. It includes press dies 4a and 
4b which may be alternately positioned for centering in 
respect to a bore 3a of the receptacle into which they 
are slidable. A changing device (not shown) is provided 
for shifting a slide member 30 on the holder 2 for posi 
tioning a selected one of the indirect press dies 4a or 4b 
in an operative position. Ingots or billets 6 are loaded 
into the receptacle 3 by means of a loading mechanism 
generally indicated at 5. 

Each indirect press die 4a and 4b contains at its front 
end a matirx holder 4 and a press matrix 4', as indicated 
in FIG. 8. The plunger 1 of the main press drive 1 in 
cludes a pressure plate 7 which is arranged in a pressure 
plate holder or travelling spar 7. A changing mechanism 
or carriage 8 is mounted for slidable transverse move 
ment at the forward end of the plunger 1. The carriage 8 
carries at spaced locations a plunger die 9 and a plug 10 
which may be selectively positioned in alignment with the 
outer end of the pressure plate 7 and aligned with the 
bore 3a of the receptacle 3. The spacing between the up 
setting die 9 and the hollow plug 10 is selected such that 
the plug 10 can be easily freed of the adhering press 
residue when it is in the eccentric position disposed on 
one side of the plunger 1, for example, see FIGS. 10 and 
11. With the plug 10 in the eccentric position, the upset 
ting die 9 would then be centered with regard to the 
press axis. 
The axial extension of the required setting die 9 is 

chosen in accordance with the available volume of the 
ingot 6 and the size of a piercing mandrel 11. The pierc 
ing mandrel is carried at the outer end of a shearing 
mandrel 14 which slides in a bore of a sleeve 32 which 
is aligned with a bore of the pressure plate 7. 
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4. 
In accordance with the invention, the carriage 8 may 

be shifted to align the plug 10 with the axis of the press. 
The plug 10 thus provides both a press disk and a guide 
for the piercing mandrel 11 and shearing mandrel 14. 
For this latter purpose, the plug 10 is provided with a 
bore 10' sufficiently large enough to accommodate the 
shearing mandrel 14 which is made of a slightly larger 
diameter than the piercing mandrel 11. 

In accordance with the method of the invention, the 
billet 6 is deposited within the bore 3a of the receptacle 3 
when in the position indicated in FIG. 1. At this operat 
ing position, the upsetting die 9 is arranged along the 
axis of the press and the press plunger 1' is indicated in 
the retracted end poistion. The piercing mandrel 11 and 
the shearing mandrel 14 are also in the retracted position. 
As indicated in FIG. 2, the main press plunger 1 is 

advanced to the right in the direction of the arrow under 
low pressure and pushes the upsetting die 9 against the 
ingot to force it into the diameter 3a of the receptacle 3. 
The ingot loader 5 then returns to its starting position. 
The ingot 6 is then partly supported by the receptacle 3 
in a position clamped between the indirect press die 4a 
and the upsetting die 9. 
As indicated in FIG. 3, the receptacle 3 is moved in 

the direction of the arrow indicated and is pressed against 
the pressure plate holder 7' secured on the plunger 1'. 
The ingot is then upset by advancing the main press 
plunger 1 in respect to the receptacle in the direction 
of the arrow indicated in FIG. 4. The upset ingot is 
designated in FIG. 4 by the numeral 6. After the upset 
ting, the main press drive 1 is relieved and the main press 
plunger 1' retracted in the direction of the arrow indi 
cated in FIG. 5 to permit the displacement of the tool 
carriage 8 in the direction of the arrow indicated to posi 
tion the plug 10 in alignment with the center of the press 
axis (FIG. 5). 

Because of the fact that the upsetting die 9 and the 
plug 10 may be alternately aligned with the press axis, in 
accordance with the invention, it is possible to obtain a 
free space within the bore 3a of the receptacle 3 to permit 
an elongation or rise of the ingot 6. During the piercing 
as indicated in FIG. 6, the main press plunger 1 is moved 
forward in the direction of the arrow until the pressure 
plate holder 7' bears tightly on the receptacle 3. The re 
maining free space 12 between the ingot 6' and the plug 
10 permits the ingot to rise freely while it is being pierced. 
As indicated in FIG. 7, the piercing operation is car 

ried out by the advance of the mandrel 11 which moves 
forward along with the shearing mandrel 14. The piercing 
mandrel 11 pierces the ingot 6 with a piercing force and 
ejects the plug 13 obtained during the piercing into the 
tubular interior of the indirect press dies 4a or 4b. The 
piercing mandrel 11 is guided through the bore 10' of the 
hollow plug by a somewhat thicker extension or inter 
mediate portion 14 which slides in contact with the in 
terior of the pressure plate 7. At the end of the piercing 
stroke, the mandrel shoulder of the extension 14 is aligned 
With the outer edge of the plug 10. A stop 15 is provided 
at the outer end of the piercing mandrel 11 which abuts 
against a stop member or latching device 16 when the 
latching elements are closed in the direction of the arrows 
as indicated in FIG. 7. When the shearing mandrel por 
tion 14 is to be extended, the latching stop members 16 
are moved out of the position indicated in FIG. 7 by 
spreading the members apart as indicated by the arrows 
in FIG. 8. 
As shown in FIG. 8, the main press plunger 1' is ad 

vanced together with the receptacle 3 at a high pressure 
and presses the ingot 6' over the mandrel 11 and the 
shearing mandrel 14 through the matrix 4' to form a 
pipe or similar tubular body 19. After the extrusion, the 
main press plunger 1' and the receptacle 3 are in the 
position represented in FIG. 8. The press residue 18 ad 
heres to the plug 10 at its dovetailed front face. After the 
pipe 19 has been extruded, the piercing mandrel 11 is re 
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lieved and the double latch 16 is opened. Then the pipe 19 
is separated from the press residue 18 by axial shearing 
by means of the mandrel shoulder of the shearing mandrel 
14. The piercing mandrel 11 is then returned to its start 
ing position in which the tip of the mandrel will be located 
beyond the outer end of the plug 10, thus permitting the 
transverse stroke or movement of the carriage 8. The re 
ceptacle 3 is moved back so that the matrix holder is ex 
posed and subsequently, the main press plunger 1' is re 
tracted in the direction of the arrow indicated in FIG. 9 
to pull the press residue 18 with the shell 18 out of the 
receptacle 3. 
As indicated in FIG. 10, the tool carriage 8 is moved 

transversely in the direction of the arrow indicated in or 
der to position the upsetting die 9 in the operating posi 
tion in alignment with the press axis once again. The 
plug 10 with the residue 18 and the shell 18' will be lo 
cated in the eccentric position at which it will be located 
over a packing press 20 located therebeneath. A stripping 
cylinder 19 is arranged to move downwardly as indicated 
in FIG. 11 to strip the residue from the plug 10 and to 
direct it into the packing press 20. The packing press in 
cludes a plunger 36 which is moved against the residue 
to compact it into a small sized mass 6' which is dumped 
into a receptacle 22. The removad of the residue from the 
plug does not require any additional down time since the 
receptacle 3 is reloaded at the same time with a new ingot 
by the loading mechanism 5. 
While a specific embodiment of the invention has been 

shown and described in detail to illustrate the application 
of the inventive principles, it will be understood that the 
invention may be embodied otherwise without departing 
from such principles. 
What is claimed is: 
1. A method of indirect stamping metal pipes and sim 

ilar hollow bodies from an ingot using a receptacle hav 
ing a bore for the ingot, an indirect die arranged in align 
ment with one end of the bore of the receptacle and a 
movable plunger with an interchangeable main die and 
a hollow plug member selectively alignable with the op 
posite end of the receptacle bore, and also using a piercing 
Imandrel which is movable through the bore of the plug, 
comprising inserting the ingot in the bore of the receptacle 
with the indirect die closing one end and advancing the 
main die against the ingot to upset it, moving the main die 
out of alignment with the receptacle bore and inserting 
the plug into the bore to a location at which its inner end 
is spaced outwardly from the position occupied by the 
inner end of the main die when positioned in the receptacle 
bore, moving the piercing mandrel through the bore of the 
plug and through the upset ingot to pierce it, and moving 
the indirect die and plug relatively toward each other to 
extrude the upset ingot around the mandrel. 

2. A method of forming metal pipes and similar hollow 
bodies from an ingot using a receptacle having a bore for 
the ingot, according to claim 1, including with drawing 
the receptacle from around said mandrel and withdrawing 
said mandrel within said plug to strip the residue from the 
receptacle, and thereafter removing the residue from said 
plug. 

3. A method of forming metal pipes and similar hollow 
bodies from an ingot using a receptacle having a bore 
for the ingot, according to claim 2, including positioning 
a new billet in the bore of the receptacle while the residue 
is being dislodged from said plug and while said main 
die is being aligned with the axis of said press. 

4. A device for upsetting piercing and extruding an 
ingot into a hollow article such as a pipe comprising, a 
movable ingot receptacle having a bore defined there 
through for receiving the ingot to be formed, a main 
plunger arranged adjacent one end of said receptacle bore 
and movable toward and away from said receptacle, a 
carriage on said main plunger transversely movable in re 
spect to said plunger, a main die on said carriage, a plug 
having a bore defined therethrough on said carriage at 
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6 
a spaced location from said main die, said carriage being 
movable to selectively position said plug and said main die 
in alignment with the bore of said receptacle, an indirect 
die arranged adjacent the other end of the bore of said 
receptacle, said receptacle being movable relative to said 
indirect die to cause said indirect die to close one end of 
Said receptacle, said plunger being movable toward said 
receptacle to direct said main die against an ingot in the 
bore of the receptacle to upset the ingot, said plunger 
being movable away from the receptacle to bring the main 
die out of the receptacle, said carriage being shiftable 
to move said main die out of alignment with said recep 
tacle and to position said plug in alignment with the bore 
of Said receptacle, a mandrel axially slidable in said 
plunger and through the opening in said plug to pierce 
the billet in said receptacle, said main die being mov 
able relatively toward said indirect die under pressure to 
extrude the upset pierced ingot around said mandrel to 
form a tubular article. 

5. A device for extruding pipes and similar hollow 
articles, according to claim 4, wherein said indirect die 
includes a mounting die carrier, a plurality of tubular die 
members mounted on said carrier and being selectively 
alignable with the bore of said receptacle. 

6. A device for extruding pipes and similar hollow 
articles, according to claim 4, including loading means 
for loading a billet into the bore of said receptacle. 

7. A device for extruding pipes and similar hollow 
articles, according to claim 4, wherein said plug includes 
an outer flange with an inner recessed rim forming a dove 
tailed configuration for engagement with the press residue 
when said pierced ingot is being extruded, and means for 
dislodging the press residue from said plug after said plug 
has been removed from the bore of said receptacle. 

8. A device for extruding pipes and similar hollow 
articles, according to claim 4, including stop means for 
limiting the movement of said mandrel during piercing, 
said stop means being removable to permit said mandrel 
to move after piercing said billet. 

9. A device for extruding pipes and similar hollow 
articles, according to claim 8, wherein said mandrel in 
cludes an outer piercing mandrel, and an intermediate 
shearing mandrel of slightly larger diameter than said 
piercing mandrel, said indirect die including a press matrix 
through which said shearing mandrel portion extends 
when material is extruded through said press matrix and 
around said piercing mandrel. 

10. A device for extruding pipes and similar hollow 
articles, according to claim 9, including means for stop 
ping said mandrel after the piercing mandrel penetrates 
the ingot, said stop means being removable to permit fur 
ther movement of said mandrel to engage in said press 
matrix for the extrusion of the material. 
1. A device for extruding pipes and similar hollow 

articles, according to claim 4, including a residue com 
pacting device disposed adjacent said movable plunger, 
said carriage being shiftable to place said plug with the 
residue attached thereto in a position over said compact 
ing device, and means for stripping the residue from said 
plug into said compacting device. 
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