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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

5 referred to, so constructed and arranged as to
attain at all times a thoroughly efficient drawing
of the tube; to eliminate breakage of the tube

during the drawing thereof; to reduce to a mini~

mum - missing, 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 same result in one
drawing operation as was heretofore accom-
plished in two or more such operations.

Further cbjects of the 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 in its construc-
tion and arrangement, strong, unusually durable,
compact, thoroughly efficient in its:use, readily
assembled, and comparatively - inexpensive -to
manufacture.

With. the foregoing and other objects in view,
the invention consists in the novel construction,
combination and arrangement of. parts as:here-
inafter. more  specifically ' described and illis-
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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, variations 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 several views denote corresponding parts:
‘Figure -1 is a sectional elevation showing:the
adaptation of the apparatus with respect ‘to the
tube during the drawing operation. :
PFigure 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.
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Figure 5 is a side elevation of a die forming the

cther element of the apparatus. .

Referring to the drawing in- detall the appa--

ratus includes a die 1 which contacts ‘with the
exterior surface of a metal tube 2 to be gradually
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-
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ter from one end to the other and has the end:

thereof of smallest diameter at the forward end
of body part 3. The wall of bore 4 is
with a series of inset successively -arranged

[
<

formed,

(CL. 205—T)

tapered pipe body leducmg p01t10ns or sulfaces
5 of equal length. Each follower reducing por-
tion has' a part of its length corresponding in
diameter to a part of the length of an adjacent -
leading reducing portion and the remaining part 60 -
of its length of a different diameter than that .
of the remaining part of the: length .of - such
adjacent ledading reducing portion. - The leading
end of -each follower vreducing portion is of =
greater. diameter- than the leading end of each 65
leading veducing portion.  The leadihg end of
each follower reducing portion-is-of less diame--
ter than the follower end of each leading reduc-
ing portion thereby providing at the follower
end of each leading portion a shoulder 6 which 706.»
merges: into the forward: end of a.follower por-~
tion. Each reducing portion gradually increases
in-diameter from its forward end to its rear end. :
The reducing portions:5 are disposed at such .an
inclination with respect to. the .tube-.2 being 70
drawn, as to define contact edges or points 7 and
pockets 8. ‘The function of pockets§ ig to allow -
for the expansion of the. tube hody. during the:
-drawing operation.to prevent the reducing action
on the tube breaking the latter..

The  apparatus - glso  includes & mandrel 9
formed with a stem 10, a ‘tapered nose 11, a .
tapered:gauge part 12 extended redrwardly ,-from"
nose 11, a- rounded tube support 13 st the for--
~ward end of the stem 10, and series of succes-
sively arranged, outset, peripheral, frusto~comni~
cal pipe body reducing -portions 14 of the same’
“length and which are. arranged betweenh parf 12
and support 13. The forward.or outer reducing
portion 14 of said series has:its leading end
merge into the follower end. of the gauge part 12.
The leadinz end of support 13: merges into the-
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* follower end of the rear ov inner reducing por- -

tion of said series. - Each leading reducing por-
tion 14 15 of less dtameter throughout than each
follower portion 14 thereby providing at the. resr
end of each leading portion '14: a shoulder 15
whichi merges: into the forward end of -a fol-
lower -portion 14, Each reducing portion 14 in~- "
creases in “dlameter - from its forward end to-1U6
its rear end. “The forward portion 14 of the
series 'ig’ of grester ‘diameter. than .part 12 and.
between -the rear end of tha latter and the for-
ward reducing portion: 14 .a peripheral shoulder
16is provided. - The shoulders 15 and 16 provide
tube. contact edges: 17, ‘The part 12 is.of great-:
er length than any one of the reduciug portions -
'14." The leadmg end.of support 13_is of greater
diameter than the follower end of that redueing :
portion- 14 with. wmch suppozﬁ ‘13 . merges and
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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-
tion in a successive step-like manner to provide
a tube body of reduced uniform diameter as it
leaves the forward end of the die.

The operation of the apparatus is as follows:
the mandrel is inserted in the tube and in this
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. will cause the two

series of reducing portions té draw or reduce

and lengthen the tube gradually. - AS aresult of
the construction herein- set .forth each of the
contact edges 7 on the die together with the
pockets 6 and coacting edges 17 of the mandrel
will in effect constitute separate sefs of succes-
sively acting reducers for gradually reducing the
diameter of a tube being drawn and extending
the lehgth thereof with such minimum of break-

‘age in the action thereof, as to constitute a
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45.

50

valuable step in advance in this art and which
accomplishes a long sought for result

What I claim is:—

1. An apparatus for drawing metal tubes com-
prising a die formed of a body part formed with

a bore inereasing in diameter from front to rear,

the wall of said bore being provided with a
series of successively arranged ta,pered pipe re-

ducing portions, each. gradually increasing in

,dlame’cer from front to rear, the diameter at
‘the inner end of a leading portion being less

‘acting during the drawing operation with the:

thari the diameter of the front end of a follow-

er ‘portion thereby providing shoulders ‘separ-

ating said portions, and a mandrel for extending
into ‘said bore and for mounting into the pipe

its ends with a series of successivély arranged,
peripheral outset, frusto-conical pipé body re-
ducing portions separated by shoulders and co-

-said series of tapered portions, each of the frus-
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to-conical portions gradually inecreasing in di-
ameter from front to rear and of a different
diameter throtughout than the other frusto—com-
cal partions.

-2.In an apparatus for drawing nietal 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 Successively tapered portions lengthwise -

thereof, each gradually increasing in diameter,
each follower -portion having its forward ‘end
of greater diameter than the forward end of an

adjacent leading  portion, ‘each follower por--

tion having a part of its length corresponding

in-diameter to & part of the length of an adja-

cent ~leading portion and the remaining parf
of *its length being of a differerit diameter than
the remaining part - of the length of such adja~-
cent leading portion, the:forward: end of each

follower portion being of less diameter than the

rear end of-a - ledading portion, said wall being
formed with a shoulder between the forward end
of each follower portion and the rear end of each

-leading po'rtion the forward portion of said

series of portlons having that end-of smallest
diameter ﬁush with the forward end of said
body ‘part, and- the rear portlon of said series

_of portions having that end of largest diameter
-~ flush with: the rear-end of said hody part
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3. In an apparatus for drawing metal tubes,
a mandrel provided intermediate its ends with
a, series of peripheral, successive, outset, frusto-
conical portions extending lengthwise thereof
and each of the same length and gradually in-
creasing in diameter from front to rear, each
of said portions being of a different diameter
throughout with respsct 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
end of said series, a tapered gauge portion at
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 metal tubes, a
mand‘rel inecluding a stem 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 leading end of the work support and
the follower énd of the gauge, each of said por-
tions gradusally increasing in diameter from its
leading to its follower end and of a different di-
ameter throtighout with respect to the others, a
leading portion bheing 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, and
the leading end of the forward portion of said
series being of greater diameter than the fol-
lower end of said gauge.

5. In an apparatus for drawing metal tubes,
mandrel including a stem 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 leading end of the work support and

the follower end of the 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 of the
leading. portions,
support being of greater diameter than fhe fol-
lower 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-
er end of said gauge, said gauge being of greater
length than any one of the portions of said se-
ries, and said support being rounded and having
its leading end of greater diameter than any one
of the 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
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~the leading end of the work 13(-

the follower end of the gauge, each of said por--

tions gradually increasing in diameter from its
leading to its follower end and of a different
diameter throughout with respect to the others,
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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-
jower end of the rear portion of said series, the

leading end of the forward portion of .said se-

ries being of greater diameter than the follower
end of said gauge, said gauge being of greater
length 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 from front to rear, each follower por-

5 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

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 mandrel provided intermediate 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
{ront 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
forward end of said follower portions providing
flat endless shoulders merging into the rear ends
of the leading portions, and a tapered gatige por-
tion gradually increasing in diameter from front
to rear, the rear end of the gauge portion being

3_

80
85

90

of less diameter than the leading end 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 said gauge
portion. .
JOSEPH KEMP,
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