


Patented Oct?17?1933 1931352 

UNITED STATEs PATENT oFFIcE 

Application March 15?1932 Serial No.599001 
8 Claims. (CI? 205-7) 

This invention relates to a Certain new and 
uSeful apparatus for drawing metal tubes, and 
has for its object to provide in a manner as 
hereinafter Set forth an apparatus of the class 

6 referred to, SO ConStructed and arranged as to 
attain at alltimes a thoroughly efficient drawing 
Of the tube; to eliminate breakage of the tube 
during the drawing thereOf; to reduCe to a mini 
nnum rnissing, Chatters, flivvers and Scratches 
in the tube and packing Of the metal in the ap 
paratus during operation of the latter; and ob 
taining a material Saving in time, labor and 
material by effecting the Sarne reSult in One 
drawing Operation as Was heretOfore aCCOm? 
plished in two or more such operations. 
Further objects ofthe invention are to provide, 

in a manner as hereinafter set forth a tube 
drawing apparatus for effecting a gradual reduC? 
tion in tubes and which is Simple inits ConstruC 
tion and arrangement?strong unusually durable, 
Compact thoroughly efficient in its use, readily 
aSSembled and comparatively inexpensive t0 
manufacture. * ? ? ? * 

With the foregoing and otherobjects in view, 
the invention consists in the novel construction, 
Combination and arrangement of partS aS here? 
inafter more specifically deScribed and illus 
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trated in the accompanying drawing wherein iS 
shown an embodiment of the invention but it 

30 is to be understood that Changes, variatioas and 
modifications can be resorted to which fall? 
within the scope of the invention as claimed. 
In the drawing wherein like numerals through 

out the Severalviews denote corresponding partS: 
Figure 1 is a sectional elevationshowing the 

adaptation of the apparatus with respect to the 
tube during the drawing operation ? * - - 

Figure 2 is a section on line 2?2 Figure 1. 
Figure 3 is a section on line 3-3 Figure 1. 
Figure 4 is a perspective view of a mandrel 

forming one of the elements of the apparatuS. 
40? 

Figure5 is a side elevation of a die fornaing the 
Other element of the apparatus? 
Referring to the drawing in? detail, the appa?? 

ratus includes a die 1 which contacts With the 
exterior surface of a metaltube2 to begradually 
reduced in diameter and increased in length in 
a drawing operation by the apparatus in.aCCOrd 
ance with this invention. - 
The die 1 includes a body part 3 formed with 

a lengthwise extending bore increasing in diame 
50 

ter from one end-to the other and has the end 
thereof of smallest diameter at ?he forward end 
of body part 3. The wall of bore 4 iS fornaed 
with a series of inset SuCCessively arranged 

drawing operationto prevent the reduging action 

tapered pipe body reducing portions or surface8 
5 of equallength Each follower reducing por 
tion has a part of its length Corresporlding in 
diameter to a part of the length of an adjaCent 
1eading reducing portion and the rep1ailaing part 60° 
of its 1ength of a different diameter than that 
of the remaining part of the length O! guCh 
adjacent 1eading reducing portion The leading 
end of each follower reducing portion i8 of 
greater diameter-than the leading end of each 65 
1eading reducing portion The leading e}}d of 
each folloWer reducing portion iS Of le88 dian16?? 
ter than the followerend ofeach leading reduc 
ing portion thereby providing at the follower 
end ofeach leading portion a shoulder 6-which 70? 
merges into the forward end of afollOWe" por? 
tion Each reducing portion gradually inCrea8e8 
in diameter from 1?8 forwardend to itS rear end 
The reducing portions 5 are disp08ed at 8üch an “ 
inclination with respect to the tube^2 being 76? 
drawn asto define contact edges orpoints 78nd 
pockets 8. The function of pocket8 Bigto allow 
for the expansion of the tube body during the 

on the tube breaking the 1atter S0? 
The apparatus algo includea a mandrel 9 

formed with a stem 10, atapered nose 11 a 
taperedgauge part 12 extended rearwardlyfrom" 
nose 11 a rounded tube support 13 at the for? 
ward end of the stem 10, and serles of succes- 85? 
sively arranged outset, peripheral frusto-con1 
cal pipe body reducing portions 14 of the sarrie 
1ength and which are.arranged between part 12 
and support 13. The forward or outer reducing 
portion 14 of sald serles has its 1eading end 9?? 
merge into thefollowerend of the gauge part12. 
The leading end of SUpport 13 merge8 into the ? 
fomowerend of the rear orinner reducing por?? 
tion of Said serie5, Each leading reducing por 
tion 14 ig of less diameter throughout than each ?5 ? 
follower portion 14?hereby providing at the rear 
end of each leading portion 14 a shoulder?15 
which merges into the forward end of a fol 
1ower portion 14 Each reductng portion 14 in 
creases in diameter from its forward end to 1" 
its rear end The forward portion 14 of the 
series ig of greater diameter than part 12 af1d? 
betweenthe rearer1d of th31atter and the for 
ward reducing portion?14 a peripherBI Shoulder 
16isprovided The ghoulders 15 and 16 prowlde 195 
tube.contact edges 17: The part 12 is of great-? 
er length than any one of the reducing portion3 
14. The leading end of support 13.is of greater 
diameterthan the follower end of that reducing? 
portion 14 with which support?13 merges and 110 



2 
it is alSo of greater diameter than any one of 
the other reducing portions of the Series. 
The two Series of reducing portions Coact to 

effect upon the tube a gradually tapering reduC? 
5 tion in a Successive step-like manner to provide 
a tube body of reduced uniforn dianneter as it 
leaves the forward end Of the die. 
The Operation Of the apparatus is as folloWS: 

the mandrelis inserted in the tube and in this 
10 relation inserted in the die As soon as the 

mandrel and tube have been drawn into the die 
a proper distance Which is When Coacting edges 
7 and Contact edges 17 are opposite each other, 
a further pull on the tube wil1 cause the two 

15 Series of reducing portions to draw or reduce 
and lengthen the tube gradually As a result of 
the construction herein set forth each of the 
Contact edges 7 on the die together with the 
pocketS 6 and Coacting edges 170f the mandrel 
Will in effect Constitute Separate Sets of SuCCes 
sively acting reducers for gradually reducing the 
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diameter of a tube being drawn and extending 
the length thereof with such minimum of break 
age in the action thereof as to constitute a 
valuable step in advance in this art and which 
accomplishes a long sought for result. 
What I claim is:? ", 
1?An apparatus for drawing metaltubes Com 

prising a die formed of a body part formedwith 
30; 

the wall of said bore being provided with a 
series of successively arranged tapered pipe re? 
ducing portions each gradually increasing in 
diameter from front to rear the diameter at 

3f the inner end of a leading portion being less 
than the diameter of the front end of a follow 
er portion thereby providing shoulders separ? 
atingsaid portions and amandrelfor extending 

.into said bore and for mounting into the pipe 
40°to be drawn said mandrel formedintermediate 

its ends with a series of successively arranged, 
peripheral outset frusto-conical pipe body re 
ducing portions Separated by Shoülders and co? 
.acting during the drawing operation with the 

45?Said Series of tapered portions, each of the frus 
to-Conical portions graduallyincreasing in di 
ameter from front to rear and of a different 
diameterthroughout than the Other frusto-coni 
Cal partions. - - : * ' ^ …." - ??? - 

?2. In an apparatus.for draWing metal tubes, 
a dieincluding a body part formed with a bore 
increaSing in diameter from the front end of 
the body part to the rear end of the latter the 
wall of said bore being provided with an inset 

55??Series of Successively tapered portions lengthwise 
thereof each graduallyincreasing in diameter, 
6ach followerportion having its forward end 
ofgreater diameterthan the forwardend of an 
adjacent leading portion, each follower por 

60 tion having a part of its length corresponding 
in diameter to a part ofthe length of an adja 
Cent leading portion and the’remaining part 
OfitS length being of a different diameter than 
the remaining part of the length of such adja 

65 Cent leading portion the forward end of each 
follower portion being of less diameter than the 
rear end ofra leading portion said wallbeing 
formed witha shoulderbetween the forward end 
ofeach follower portionand therearend ofeach 

79-leading portion the forward portion of said 
series of portions having that end of smallest 
9liameterfush with the forwardend of said 
body Part 8nd the rear portion of said series 

? -9 Portions having that end of largest diameter 
* flush with the rearend of said body part, 

end Of Said Series a tapered gauge portion at 

*a bore increasingin diameter from front to rear? 

1,931,352 
3. In an apparatus for drawing metal tubes, 

a mandrel provided intermediate its ends With 
a Series of peripheral SucceSSive outSet, frusto 
Conical p0rtions extending lengthwise thereOf 
and each of the Sane length and gradually in 
CreaSing in dianeter from front to rear each 
Of said portions being of a different dianneter 
through0ut With reSpect to the OtherS, a leading 
portion being of less diameter throughout than 
that Of a follower portion the forward end of 
Said follower portions providing Shoulders merg 
ing into the rear end Of the leading portions, 
Said mandrel having an outset Curved peripheral 
Supporting portion for the tube at the inner 
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the Outer end of Said SerieS, a nose extended 
from Said tapered portion and a stem extended 
rearwardly from said supporting portion. 

4. In an apparatus for drawing metaltubes a 
mandrel including a Stena portion a Work Sup 
port at the forWard end of the Stem portion a 
tapered gauge SpaCed forWardly Of Said SuppOrt 
and a Series of peripheral Successive frusto 
Conical Work reducing portions interpoSed be 
tWeen the leadiag end Of the WOrk Support and 
the follOWer end Of the gauge, each Of Said por? 
tions gradually increasing in diameter fron1 its 
leading to it8 follOWer end and Of a different di? 
ameter throughout with respect to the Others a 
leading portion being Of different diameter 
throughout than that of a follower portion, the 
leading end Of Said follower portions providing 
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Shoulders merging into the follower end of the 
leading portionS the leading end Of the WOrk 
Support beitag Of greater diameter than the fol? 
10Wer end Of the rear portion of Said Series, and 
the leading end of the forWard portion of Said 
Series being Of greater dianneter than the fol? 
lower end Of Said gauge. - 

5. In an apparatus for drawing metaltubes a 115 
nlandrel including a Stem portion a Work Sup 
port at the forward end of the stem portion a 
tapered gauge spaced forwardly of Said support 
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and a Series of peripheral Successive frusto 
COiaical Work reducing portions interposed be-12Q? 
tWeen the leading end Of the Work support and 
the follower end ofthe gauge each of said por? 
tions gradually increasing in diameter from its 
leading to its follower end and of a different di? 
ameter throughout with respect to the others, 
a leading"portion being of different diameter 
throughout than that of a follower portion, the 
leading end of Said follower portions providing 
shoulders merging into the follower end ofthe 
leading portions, the leading end of the work ] 
Support being of greater dianneter than the fol 
1ower end of the rear portion of said series and 
the leading end of the forward portion of Said 
Series being of greater diameter than the follow 
erend of Saidgauge Saidgauge being of greater 133 
length than any Orie of the portions of Said se 
rieS and Said Support being rounded and having 
its leading end Of greater diameter than any one 
ofthe portions of said series. : 

6. In an apparatus for drawing metal tubes, 
a mandrel including a stem portion a work 
SUpport at the forward end of the stem portion? 
a tapered gauge Spaced forwardly of said sup 
port and a Series of peripheral successive frusto 
Conical work reducing portions interposed be 
tween the leading end of the work support and 
the followerend of the gauge each of said por? 
tions gradually increasing in diameter fromits 
1eading to its follower end and of a different 
diameter throughout with respect to the others, 

14G 
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1,931,852 
a leading portion being of different diameter 
throughout than that of a follower portion the 
leading end of Said follower portions providing 
Shoulders merging into the follower end of the 
leading portions the leading end of the Work 
support being of greater diameter than the fol 
lower end of the rear portion of Said series the 
leading end of the forward portion of Said Se?? 
ries being Of greater dianneter than the follower 
ead of Said gauge Said gauge being of greater 
1ength than any One Of the portions Of Said 
Series, Said Support being rounded and having itS 
leading end of greater diameter than any one 
Of the portionS Of Said series, and Said mandrel 
including a tapered nose extended forwardly 
from the leading end of Said gauge. 

7. In an apparatus for drawing metal tubes, 
a die including a body part formed With a bore 
inCreasing in diameter from the front end Of the 
body part to the rear end of the latter the Wall 
Of Said bOre being proVided With an inSet SerieS? 
of Successive independent, tapered portions 
lengthwise thereof each gradually increasing in 
diameter fron front to rear each follower por? 

; tion having its leading end of greater diameter 
than the leading end Of an adjaCent leading 
portion?each of said portions being free of in 
terruption from front to rear, each follower por? 
tion having its leading end of less diameter than 
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the follower end of an adjacent leading portion, 
Said Wall being formed with an endless shoulder 
between the forward end of each follower por? 
tion and the follower end of each leading por? 
tion?Said Shoulders coacting with said tapered 
portions to provide spaced points and annular 
pockets the latter being separated by the points. 
8 In an apparatus for draWing metal tubes, 

a rnandrel proVided interrnediate its ends With a 
series of peripheral Successive outset independ 
ent frusto-Conical Work reducing portions eX 
tending lengthwise thereof each of Said por 
tions gradually increaSing in diameter from 
front to rear each of Said portions being of a 
different diameter throughout with respect to 
the OtherS, a leading portion being of leSS diam? 
eter throughout than a follower portion, the 
forwardend of Said follower portions providing 
flat endlegs ShoulderS merging into the rear ends 
Of the leading portionS, and a taperedgauge por? 
tion gradually increasing in diameter froin front 
to rear the rear end of the gauge portion being 
of less diameter than the1eadingend of the for? 
Ward Work reducing portion of Said Series?the 
leading end of the forward Work reducing por? 
tion of Said Series providing a flat endleSS Shoul 
der merging into the follower end of saidgauge 
portion. 

JOSEPH KEMP. 
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