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The present invention relates to a method and appara 
tus for localized swaging, also known as setting down, of 
pipes. More particularly, the invention relates to‘ a 
method and apparatus for providing comparatively thin 
walled tubular blanks with swaged-down end portions to 
facilitate engagement of such end portions by draw-bench 
tongs or similar gripping devices when the blanks are sub 
jected to one or more drawing operations. _ _ 

It is well known to produce seamless pipe by subjecting 
a tubular blank of ductile material to a series of consecu 
tive drawing operations in a draw bench or the like. In 
order to enable the gripping mechanism to properly en 
gage the end portion of a tubular blank prior to the start 
of the drawing operation, the end portion must be swaged 
down in such a way that it remains strong enough to with 
stand all tensional stresses which arise during drawing. 
It is normally desirable to provide the blank with a swaged 
down end portion whose diameter should not exceed the 
diameter of the ultimate product because such setting 
down enables the draw bench to perform two or more 
draws while its gripping mechanism engages the swaged 
down end portion. On the other hand, and in order to 
insure that the blank may be subjected to two or more 
consecutive drawing operations, it is necessary to make the 
end portion so strong that it can safely withstand all clamp 
ing and tensional stresses which arise during drawmg. 
It is equally desirable to set down the end portion of the 
blank in such a way that its axis coincides with the re 
mainder of the blank and that it provides at least one pas 
sage for the ?ow of a ?uid medium into and from interior 
of the blank. By making the swaged-down end portion 
coaxial with the remainder of the blank, the end portion 
may be readily introduced into and engaged by the grip 
ping mechanism of a draw bench, and by providing at 
least one passage for ?uid the swaged-down end portion 
will allow for evacuation of pickling liquid, tallow and 
other types of ?uids which are used between consecutive 
drawing steps. 

Serious problems arise in swaging down of thin-walled 
tubular blanks. The end portions of such blanks are 
normally too weak to withstand substantial clamping and 
tensional stresses which arise in the course of the second, 
third, etc. drawing operation. Thus, the end portion is 
likely to tear off or to be destroyed by excessive squeezing 
in response to'engagement with the gripping mechanism. 

In order to avoid the likelihood of destruction, the end 
portions of thin-walled tubular blanks are often provided 
with corrugations which are separated by gaps so that the 
liquid is free to ?ow into and from the pipe. However, 
it was found that such types of corrugated end portions 
cannot withstand very high gripping stresses and are not 
satisfactory for repeated drawing. According to another 
proposal, the end portion of a thin-walled tubular blank 
is swaged down to be provided with a pair of bent-over 
portions, and the thus treated end portion is thereupon 
squeezed to form ‘a body consisting of adjacent layers 
which completely seal the respective end. Of course, such 
blank is hard-to-handle because any liquid which has been 
admitted into its interior cannot escape through the end 
portion. 
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Accordingly, it is an important object of the present 
invention to provide an improved method of swaging 
down end portions of seamless metallic pipes and similar 
tubular blanks in such a way that the end portions can 
withstand very high tensional and squeezing stresses but 
will allow for substantially unobstructed flow of liquid 
therethrou'gh without necessitating the provision of one 
or more drilled bores in the end portions. 
Another object of the invention is to provide a method 

of the just outlined characteristics which may be used with 
particular advantage in connection with thin-walled tubu 
lar blanks which must undergo one but normally at least 
two or more drawing operations. In such thin-walled 
blanks, the wall thickness is a small fraction of the diam 
eter. 
A further object of the invention is to provide a method 

of setting down end portions of tubular blanks which con 
sist of ductile material and which must be subjected to 
repeated action of redrawing dies because the depth of 
the desired draw is so great that the material may frac 
ture if the shape change to ultimate wall thickness is 
attempted in a single draw. _ 
An additional object of the invention is to provide a 

novel apparatus for the pracitce of my method and to 
construct the apparatus in such a way that the blanks may 
be provided with swaged-down end portions with little 
loss in time and with a high degree of uniformity. 

Still another object of the invention is to provide an 
improved swaging die which may be used in the apparatus 
of the just outlined character. 

Another object of the invention is to provide a swaging 
die which may be put to use in many types of presently 
known machine tools whereby such machine tools require 
minimal alterations to accommodate the die. 
A concomitant object of the invention is to provide im 

proved swaged-down end portions on seamless metallic 
pipes and similar tubular blanks so that such blanks may 
withstand very high tensional and other stresses when they 
undergo repeated drawing in a draw bench or a similar 
machine tool. 
The novel features which are considered as characteristic 

of the invention are set forth in particular in the appended 
claims. The improved swaging apparatus itself, how 
ever, both as to its construction and its mode of operation, 
together with additional features and advantages thereof, 
will be best understood upon perusal of the following 
detailed description of certain speci?c embodiments with 
reference to the accompanying drawings, in which: 

FIG. 1 is a side elevationalview of a tubular blank in 
the form of a seamless metallic pipe of ductile material 
one end portion of which has undergone partial deforma 
tion such as is necessary to set it down gradually to a de 
sired diameter; 

FIG. 1a is an end view of the structure shown in FIG. 
1, looking downwardly; 
FIG. 2 is another side elevational view of the blank 

and illustrates the next stage in the formation of a swaged 
down end portion; , 

FIG. 2a is an end view of the structure shown in FIG. 
2, looking downwardly; 

FIG. 3 is a side elevational view of the blank as it ap 
pears subsequent to completion of the swaging operation; 
FIG. 3a is an end view of the blank, looking down 

wardly in FIG. 3; 
FIG. 4 is an enlarged axial section through a swaging 

die which may be used to provide the blank of FIGS. 1 
to 3a with a swaged-down end portion, the section being 
taken in the direction of arrows as seen from the line A~B 
in FIG. 5; 
FIG. 4a is a transverse section as seen in the direction 

of arrows from the line C—D of FIG. 4; and 
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FIG. 5 is a front elevational view of a swaging ap 
paratus which utilizes the swaging die of FIGS. 4 and 4a. 

Brie?y stated, one feature of the present invention re 
sides in the provision of a method of setting down the 
ends of ductile tubular blanks preparatory to a drawing 
operation. The method comprises the steps of deforming 
at least three but preferably four or even more angularly 
spaced equidistant sections or zones at one end of the 
blank inwardly to provide axially extending corrugations 
whose depth decreases in a direction away from the cor 
responding end of the blank whereby the thus deformed 
length resembles the frusturn of a ?rst hollow cone, and 
thereupon compressing the outer portion of the thus de 
formed length of the blank to immediately transform such 
outer portion into a substantially cylindrical body of con 
stant cross section wherein the corrugations are ?attened 
out or collapsed to form substantially radially extending 
equidistant twin-walled partitions de?ning between them 
selves a series of passages through which a ?uid may ?ow 
into and from the interior of the blank. The remainder 
of the deformed length of the blank forms the frustum of 
a second hollow cone whose corrugations constitute exten 
sions of twin-walled partitions on the outer portion. The 
innermost portions of the partitions may be and are pref 
erably moved into actual abutment with each other along 
the axis of the outer portion whereby the partitions resist 
crushing of the outer portion in response to clamping 
forces transmitted by gripping instrumentalities which are 
used to connect the blank to the moving carriage of a 
draw bench when the blank is subjected to one or more 
drawing operations. 
The corrugations may be formed by passing the blank 

through a composite annular swaging die which comprises 
inwardly extending projections. Once the blank is pro 
vided with such corrugations, the outer portion of the 
thus deformed length is forced into a second annular die 
or into an annular portion of the composite swaging die 
which causes the material of the outer portion to move 
inwardly whereby the corrugations are ?attened and form 
the aforementioned partitions. 

Referring ?rst to FIGS. 4 and 4a, there is shown a com 
posite annular swaging die 4 which comprises four arcuate 
segments in, 1b, 1c, 1d. These segments are assembled 
to form an annulus having a first portion which de?nes a 
conical bore 2 and a coaxial second portion which de?nes 
a cylindrical bore 3. The diameter of the conical bore 2 
diminishes in a direction toward the cylindrical bore 3, 
and the latter communicates with the smaller-diameter 
end of the conical bore. The internal surface of the ?rst 
portion whichforms the conical bore 2 is provided with 
four equidistant axially extending projections. Each such 
projection comprises a first semiconical portion whose tip 
is adjacent to the larger-diameter end of the bore 2 and a 
second semiconical portion 4b whose tip is adjacent to 
the inlet end of the bore 3. In many instances, the semi 
conical portions 41) may be dispensed with because the 
semiconical portions 4a will su?ice to form the end por 
tion of a tubular blank 6 with four equidistant corruga 
tions 6a (see FIGS. 1-3a) by bending angularly spaced 
sections or zones of a blank radially inwardly. It is nor 
mally advisable to form the projections in the form of 
twin semiconical bodies 4a, 4b because such projections 
can be machined more readily than projections which 
merely comprise a single semiconical portion 4a. 

FIG. 5 illustrates a swaging apparatus which utilizes the 
annular die 4 of FIGS. 4 and 4a. This apparatus com 
prises four radially reciprocable tool holders 9 each of 
which grips one of the segments la-ld. When the ap 
paratus is not used for swaging down end portions of 
tubular blanks 6, the tool holders 9 may support other 
types of tools to carry out a swaging operation upon a 
piece of solid rod stock. Thus, the apparatus of FIG. 5 
is useful to carry out a conventional swaging operation 
and also to provide thin-walled tubular blanks With 
swaged-down end portions. The mechanism including 
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4 
the parts 90 for reciprocating the segments la-ld toward 
and away from the axes of the bores 2, 3 is well known 
in the art and forms no part of the present invention. 
The numeral 5 indicates the housing for the tool hold 
ers 9. 
The apparatus of FIG. 5 operates as follows: 
The leading end 6b of the tubular blank 6 shown in 

FIG. 1 is introduced into the conical bore 2, either by 
hand or by an automatic feeding mechanism not shown in 
the drawings. In the ?rst stage of the swaging operation, 
a portion at the leading end 6b of the blank 6 is pro 
vided with angularly spaced axially extending corruga 
tions 6a whose depth decreases in a direction away from 
the end 65. The end face of the blank 6 then resembles 
a cross with the walls of the corrugations 6a forming sub 
stantially V-shaped troughs. As the blank 6 continues to 
penetrate into the conical bore 2, the length of the corru 
gations 6a increases and the walls of each corrugation 
move nearer to each other, i.e., the corrugations are ?at 
tened out or collapsed in a manner as shown in FIGS. 2 
and 2a whereby the innermost portions 6c of the corruga 
tions may come in actual abutment with each other along. 
the axis of the blank 6. In FIG. 2, the corrugated length ‘ 
of the blank 6 forms the frustum of a hollow cone whose 
diameter diminishes in a direction away from the leading ‘ 
end 6b. 
The blank 6 continues to penetrate into the annulus of 

segments 1a—1d whereby the outer portion 8 of the frustum 
enters the cylindrical bore 3 and is compressed radially to . 
form a cylindrical body of constant cross section which is 
ready to be gripped by the tongs on the carriage of a draw 
bench. The remainder 7 of the deformed length of the 
blank 6 forms a second conical frustum Whose axial length ‘ 
is determined by the axial length of the bore 2. In the 
entire cylindrical outer portion 8, the corrugations 6a are ‘ 
compressed to form twin-walled partitions de?ning be 
tween themselves four passages 6d which allow a liquid 
medium to ?ow into and from the interior of the blank 6. 
The outer portion 8 is capable of withstanding very high 
compressive and tensional stresses which arise when the 
blank 6 is subsequently treated in a draw bench to form a 
thin-walled pipe. During clamping, the innermost por 
tions 60 of the twin-walled partitions will move in abut! 
ment with each other to o?Fer very high resistance to com 
pression (crushing) of the outer portion 8. Of course, 
and as stated above, the innermost portions 6c of‘ the par 
titions may move into actual abutment at the time the : 
outer portion 8 is driven into the bore 3. The axis of 
the outer portion 8 coincides with the axis of the unde 
formed part of the blank 6, and its diameter is shown as 
approximating one-half of the diameter of the blank. 

If desired, the blank may be formed with three, ?ve or ‘ 
more twin-walled partitions, and each segment may consist 
of two portions whereby one portion of'each segment co 
operates with the corresponding portions of the other seg 
ments to form the conical bore 2, and the other portion of 
each segment cooperates with the corresponding portions 
of the other segments to form the cylindrical bore 3. The ‘ 
projections 4a, 4b may be replaced by teeth which are . 
adjustable radially of the annulus 4. The diameter of the ‘ 
bore 3 preferably equals or approximates the diameter of 
the thin-walled pipe which is obtained when the blank 6 ‘ 

Because the ‘ undergoes one or more drawing operations. 
outer portion of the swaged-down length of the blank 6 is 
shaped as a true cylinder, this outer portion may be intro 
duced into the gripping mechanism of a draw bench with 
the help of automatic transfer devices. Also, such cylin 
drical outer portion can withstand very high compressive 
or crushing stresses and enables the blank to undergo a 
series of drawing operations without the formation of 
?ssures. 
Without further analysis, the foregoing will so fully 

reveal the gist of the present invention that others can, by 
applying current knowledge, readily adapt it for various 
applications without omitting features which fairly con 
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stitute essential characteristics of the generic and speci?c 
aspects of this invention and, therefore, such adaptations 
should and are intended to be comprehended within the 
meaning and range of equivalence of the following claims. 
What is claimed as new and desired to be secured by 

Letters Patent is: 
1. In a swaging apparatus, in combination, a die for 

setting down the ends of ductile tubular blanks prepara 
tory to a drawing operation, said die comprising at least 
three arcuate segments movable radially with reference to 
each other and together forming an annulus including a 
?rst portion de?ning a conical bore having a larger-diam 
eter end and a smaller-diameter end, and a second portion 
de?ning a cylindrical bore coaxial to and communicating 
with the smaller-diameter end of said conical bore, and 
at least one axially extending projection provided on each 
of said segments and extending substantially radially in 
wardly into said conical bore; and means for reciprocating 
said segments radially toward and away from each other 
to corrugate the leading end of a tubular blank which is 
introduced into and through the larger-diameter end of 
said conical bore, the outer portion of the thus deformed 
length of the blank being thereupon compressed radially 
inwardly to form a substantially cylindrical body on intro 
duction into said cylindrical bore. 

2. A structure as set forth in claim 1, wherein said 
projections are equidistant from each other and wherein 
each of said projections comprises a semiconical portion 
extending axially of said ?rst portion and having a tip ad 
jacent to the larger-diameter end of said conical bore. 

3. In a swaging apparatus, in combination, a die for 
setting down the ends of ductile tubular blanks prepara 
tory to a drawing operation, said die comprising at leastv 
three die members movable radially with reference to each 
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other and each having a ?rst portion carrying at least one 
axially extending projection protruding radially inwardly 
along a frustoconical surface having a larger-diameter end 
and a smaller-diameter end, and a second portion, said 
second portions de?ning a cylindrical bore coaxial to and 
communicating with the smaller-diameter end of said 
frustoconical surface; and means for reciprocating said die 
members radially toward and away from each other to 
corrugate the leading end of a tubular blank which is intro 
duced through said larger-diameter end of said frustoconi 
cal surface between said axially extending radially inward 
ly protruding projections, the outer portion of the thus 
deformed length of the blank being thereupon compressed 
radially inwardly by said second portions of said die mem 
bers so as to form a substantially cylindrical body. 
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