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To all whom tt may conceri:

Be it known that I, WirLiam A. McCooL, a
citizen of the United States,residing at Beaver
Ialls, in the county of Beaver and State of
Pennsylvania, haveinvented certain new and
usefulImprovements in Methods of Manufac-
turing Cold-Drawn Metallic Articles, (for all

or paris of which there have been 1ssued to me

Letters Patent in the Kingdom of Great Brit-
ain and Ireland, No. 25,686, dated November
14,1896 ; in France, No.270,462, dated Septem-
ber 14, 1897 and in the Kingdom of Belgium,
NO 130 327, dated September 24, 1897;) and I
do (188]31 e the following to be a full clear, and
exact description of the invention, such as will
enable others skilled in the art to which it ap-
pertains to make and use the same, reference
being had to the accompanying drawin as, and
to the letters and figures of reference marked
thereon, which form a part of this specifica-
tion.

Heretofore in manufacturing ‘‘ cold-drawn
tubing ” it has been customary to employ bil-
lets of specially-prepared steel, which are first
perforated axially by drilling or other suit-
able means and afferward have the central
opening enlarged to the desired diameter, the
billets being elongated by passing them while
heated over mandrels of different diameters.
After that they are cleaned of ‘*scale ” by the
action of acid,‘‘limed,” ELHd annealed and are
then ready fm “drawing.”

One of the objects of the present invention
1s to obviate the expense incident to this
method of manufacture heretofore followed.

Another purpose is to avoid the deleterious
effect wrought upon the metal by the acid or
basic mater mls heretofore used in cleaning
the tubes.

By following my process even lap -welded
or butt-w eluea tubing can be employed, such
as is cheaply manufactured for various pur-
poses.

To remove the scale (consisting of oxids
and other materials) either at one of the ini-
tial steps of my manufacture or at the later
stages, I subject the surface of the metal to
mechanical abrasion in contradistinctionfrom
chemical treatment. 71This abrasion may be
accomplished in any of several ways. At

present I prefer to expose the metal surfaces

drawing.

' to the action of a blast, such as a blast of
air, carrying small pmtlcles of hard abrad-
ing material. Numerous materials consist-
ing of masses of small particles suitable for
this purpose. are well known; but I have
found that the best results are obtained when
use is made of small particles of relatively
hard metal, such as small shot or metallic
oglobules, they being preferable to emery,
sand, or non-metallic particles in this that
they are not liable to adhere to or remain
upon the surface of the metal, and if any of
them should so adhere they will not cut or
mar the mandrel or dies used in the steps of
When a blast carrying suitable
materials of this class is properly applied, 1t
can by its simple mechanical abrasive action
be caused to remove all scale and other ex-
cessively hard substances foreign to the pure

‘metal desired and which are liable to mar the

drawing dies or mandrels and also to leave
imper fectlons in the tube, and this abrad-
ing can, if desired, be accomplished in such
way as to form numerous more or less minute
indentations on the surface of the metal, the
result of such pitiing being to assist the
“flow” of metal when being drawn, minute

spaces being provided adjacent to the con-

tact-points ot the dies and into which the

under the pressure; but this may be regarded
as independent of the cleaning or seale-re-
moving effect of theabrasion. This mechan-
ical abrasion can be applied as frequently as
is desired during the euntire process of form-
ing the tube, it being generally desirable to
apply it after each annealing or heating.
When my process is employed in the manu-
facture of drawn tubing from those initial
tubes or blanks which are formed by bending

up flat plates and ‘‘lap-welding” or *‘butt-

welding” the edges, it is desirable sometimes
to not only freat them in the way above de-
seribed, but also to remove the surplus metal
that appears along the line of union of the
welded edges, and thereby produce a thick-
ness of metal which is uniform in cross-sec-
tion on all radial lines, and this I accomplish
by cutting away such surplus metal on lines
longitudinal of the tube. This can be done

- at an earlier or a later stage in the drawing

ibers or molecules of the metal can pass
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Kigure 1 is a section of a drav. in ﬂ‘-beneh

FKig. Jisa side elevation of one form of appa- |

latus adapted for mechanically abrading the
exterior surface of a tubular blankin seeord-
ance with my invention. Fig. 3 is a view of
a device adapted to apply the abrading ma-
terial to the interior of the blank. FIU' 41is a
view of a slightly-modified device for : ap
ing the blastto the interiorof the blank. Fig.

5 1s a view, on an enlarged scale, of the exte-
rior suﬁaee of the blank after ha,vmﬂ' been
subjected to the action of the meehamsm-
shown in Fig. 3. Fig. 6is a sectional view of

the tool for removing surplus metsl from the |

interior of the blank.
In. the description below I will assume for

_~the sake of simplicity that it is desired to

manufacture fine cold-drawn tubing from
initial blanks produced by lap- weldmn' or
butt-welding, it being understood, however
that some of the matters to be deserlbed are
also applicable to the manufacture of tubes
from solid billets. As generally I subject
the blanks to the action of the drawing bench
ormachineatanearlystage, Iwillr efer briefly
to that mechanism first.

1 1 designate the side rails of the bed or
support of the apparatus, which rails are

mounted at their ends upon suitable pedes-
6 5 tals or standards 2 2.
12 designates a stationary circular die rig

ply- |

4 deswnst'es the mandre] whlc,h i sup-

its length I employ a series of suﬂlmry sup-
portsor holders. KEach of these movable hold-
ers comprises a vertical shaft 17, mounted in
a bearing projected laterally from the side or
bed rails. 1. Kach shaft 17 is provided at its

~upper end with an arm 8, which normally ex-

tends inwardly over the bed- frame and en-
gages with the mandrel 4. The vertical shaft
17 1s normally held in such position as to

~cause the arm § thereof to contact with the
~mandrel by means of a coiled spring 15, fit-

ted around the lower portion of said shaft.
T'o support and guide the tube as it moves

toward the compressing-die at 12, I employ a

guide-stand 30, bolted to the frame-bars 1 1.

o ?ported:fmm the bed at one end and msy be
' Pref »

I‘or hold-
ing the mandrel in a strawht lme throu ghout

105

11O

II§

The mechanism above described is used as

follows: The die 12 is properly placed and
the mandrel is adjusted so that its head 14is
in proper position relative to the die. If the

120

tube is to be compressed from the exterior:

only, the mandrel can be temporarily with-
drawn, and vice versa.
in posnmn, a tube D 18 pushed forward, and

its. front end is passed to a point somewhat in

front of the carriage 9, the latter being at
thistime disengaged from the cable 50. When
the tube is properly placed, the parts are so
adjusted as to cause the tube-engaging jaws
of the carriage to tightly grip the tube, and

i then the ]evel 21 1s moved to cause the cable—

When the parts are
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gripping jaws to engage the cable.
as the carriage 9 1s thus caught by the cable
the latter forces 1t and the tube toward the
die 12, the tube projecting a short distance in
front of the carriage. The propelling of the
tube continues until its forward end has
passed through the die far enough to permit
it to be connected to the carriage 9. Then
the carriage 9 1s released {from the cable and
from the tube. After this the carriage 9’ is
clamped to the tube and connected to the ca-
ble. After the occurrence of the latter the
carriage 9’ commences to move with the cable
and to draw the tube through the die.

If an interior mandrel is in use, its stem 4
is supported inalinement, as aforesaid, by the
movable arms 8. 1If atany time it is desired
to obtain a new grip upon the tube at points
farther back from its forward end, the car-
riage 9’ is released from the cable and from
the tube and pushed by hand or otherwise
backward to a position near the die, after
which it is again clamped to them and the
drawing continued. Should it be desired to
propel the tube from both sides of the die—
thatis, toimpart both a pushing and a pulling
action—both carriages can be clamped to the
cable and the tube.

I have above briefly deseribed and in Flﬂ‘
1 of the drawings have illustrated, more or
less conventionally, the form of draw—beneh
which I at present prefer, the same being par-
ticularly described and illustrated in my ap-
plication for patent, Serial No. 605,657, to
which reference may be had for the details of
construction; but it will be understood that
other forms of drawing mechanism may be
substituted for that selected for purposes of

1llustration herein without departingirom my

present 1invention.

It will be understood thatto the mechanism
above described the tube is subjected as often
as necessary to reduce it to the desired thin-
ness and to bring it to the required diameter
and also understood that at suitable intervals
between successive drawings in that machine
it 1s subjected to the action of other tools or
mechanisms when necessary, as for the pur-
pose of cleansing, for removingsurplus metal,
annealing, &c¢. Forcleansing it by mechan-
ical abrasion, as above described, a simple
mechanism can be used. In Figs. 2,3, and 4
I have illustrated a mechanism adapted to
carry out thisstep in my process, referring to
which—

A designates an air-compressor, with which
15 connected a receptacle b for containing the
shot or other abrasive material, said recepta-
cle having a delivery-spout b arranged at the
axisof thedelivery-tube ¢ of the compressor A.
VYith the latteris connected a flexible pipe C,
terminating in a nozzle ¢. The tube D is
supported on a spindle d, mounted in a suit-
able casing K. Said spindle isadapted to be
rotated by means of a pinion d’, with which
meshes a gear d?, connected with a crank d®.

As soon |

The nozzle ¢ is adapted to be fitted to a
holder e, fitted in suitable guides to move lon-
gitudinally of the casing K, so that the blast
of air carrying the abrasive material can be
applied to the entlre exterior surface of the
tube D.

“Whether the devices just described or oth-
ers be used for holding the metal while apply-
ing the blast the latter must be applied in
such way as to similarly impinge upon each
and every part of the surface, so that there
shall be a uniform cleansing along all longi-
tudinal lines and at all points. This can be

| readily accomplished in the way described by

rotating the tube while the blast is being ap-

plied, so that the stream of shot will at one

instant or another impinge upon every point
or small area of the article and act uniformly
throughout the entire surface. Such a treat-
ment is superior to that attained by merely
passing the article longitudinally past a fixed
blast-nozzle or even passing the nozzle recti-
linearly along one longitudinal line, for in
such case there would be regions of abrasion
and also lines where practically no abrasion
occurs, with the resulting danger that small
particles of the scale would be left adhering
to the surface, any one of which would mar
and possibly ruin the die.- Ience I insure a
uniform action of the blast upon all parts of
the surface, not only to insure the entire re-
moval of every particle of scale, but also pro-
vide against cutting away the steel more at
one place than at another. -
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Inorder toapply the blast to the interior of

the tube D, either of the devices illustrated
in Fig. 3 or Kig. 4 may be employed. In the

first the nozzle ¢® is inserted into a holder -
105

similar to that at e. The door ¢ at the rear
of the casing is opened, and the other end of
the tube D is supported in a tubular holder
f, carried by a casing If, similar to that at K;

or, 1i desired, a uozzle Q311:1111:-311 to that Shown
in Fig. 4 may be employed. In this style the
nozzle e’ is of such form and size as to pass
into the tube D, and its movements are con-
trolled by or thr ou-:rh the flexible supply-pipe
C. The scale upon the interlor is often very
refractory, and in order to have the blast
exert the most efficiency it is better, prior to
applying the latter, to pass the tube through
pl‘Operly-sized external dies, which will act to
slightly compress it and by such compression
crack or loosen the scale on the interior, and
after such Iloosening by compression the
abrading devieces are able to entirely remove
it a,nd leave a clean and polished interior.

The effect of the blast of abrading material
upon the tube 1s to remove the scale there-
from and also form numerous minute inden-
tations or pits in the surface of the metal, as
indicated at ¢®in Fig. 5. This treatment by

abrasion is advantageously applied aiter any
stepliable to prodace scale, oxid, or the like—
“as, for instance, an interniediate annealing—
| and as concerns this feature of the invention
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it will be seen that it is applicable to drawn | the metal is sufficiently thick, other modes

tubes whatsoever be the nature of the initial
blanks, even those provided by perforating a
solid billet; but, as above said, one of my pur-
poses 18 to provide a method of treatment
which shall also be applicable to tubes formed
from blanks orinitial tubes which are formed
from plates with lap-welded or butt-welded
edges. Tubes of thislatter sort, owing to in-
accuracy in the mechanism by which they are

formed and owing to the nature of the union
ot the edges, have one or more longitudinal

lines alonﬂ' Whleh the metal is relatwelv thick-

ened, the thmken ed part often amounting to

a 1ib-1ike projection extending inward on the
interior of the tube, and even tubes or blanks
formed by p elforatmn solid billets are often
found to contain lmes of metal which 1t is de-
sirable to remove at an earlier or a later stage
in the drawing. Toremovesuch an inward-
projecting part of the metal or to for any pur-
pose effect a longitudinal eut, I prefer toem-
ploy an implement of the form illustrated and
described 1n detail in my application Serial
No. 605,656 and gemnerally illustrated in Fig.
6 herein. It consists of a body G, adapted.to

- be attached to a mandrel H and provided with
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a cutting edge ¢ and a passage ¢, through
which the cuttings produced by the cutter
can pass to a point in rear of the body of the
implement.

Having thus described some of the devices
at present preferred for carrying out my im-
provements, 1 now call attention to the ways
in which they can be used.

For instance, 1 can either commence with
blank tubes obtained from other manufac-
tarers and made by the butt-welding or lap-
welding process or can myself provide such
blanks by heating flat sheets, bending them
in suitable machinery, bringing together the
side edges of each sheet, causing more or
less of the metal along each edge to overlap
that of the other and welding the edges, and
there is generally more or less metal left as a
surplus along the line of the weld, causing a
variance from a uniform cross-section of the
tube, or I can employ initial blanks,produced
by perforating billets. ‘In either case there
are stages in the manufacture when heating
1S necessary or subjecting to some treatment
which produces scale or foreign undesirable

material that tends to cut or mar the dies or
mandrels.

Let 1t be assumed that the ‘‘lap- Welded”
tubes are used and that I desire to reduce, for
example, a large lap-welded tube (say one
two inches in diameter) to a very thin walled
tube of small diameter, (say one-half inch
in diameter.) My invention provides for tak-
ing the following steps, among others, to wit:
| ms’s subject the blank to a elean‘smn‘ of the

- exterior surface, preferably by submlttmﬂ' 1t

to the aforesaid blast of air carr ying partlcles
of abrading material, though for the exterior

of cleansing can be followed, for the texture
of the metal 1s not at such times dangerously
attacked to any particular depth by the re-
agent. Then after cleansing the exterior the
tube can be introduced into a drawing-bench,
(such as in Figs. 1 and 2,) the external die
only being present, the interior mandrel be-
ing removed, and after one or two passes the

metal will be compressed sufiiciently to crack

or loosen the scale on the interior surface.
After that the interior is subjected to the ac-
tion of abrading material, and if this be a
stream of small metalhe partlcles like minute

chilled shot, the said surface will be thor-
oughly cleaned and nothing left therein of

such character as to scratch or mar the dies
or mandrel. This being done, it is advisable
to now apply the cutting-tool (such as shown
in Figs. 9 and 10) to remove surplus metal
along the line of the weld and reduce the tube
to a uniform thickness in cross-section. Or-
dinarily it will now be ready to go through
a series of passes on the drawing-bench, the
external die and the interior mandrel being
so sized and related (forthe purpose at pres-
ent assumed) as to gradually both reduce the
diameter of the tube and also reduce the
thickness of its walls. During these steps of
drawing it will often be found that a reheat-
ing of the metal is advisable. Such heating
at once makes liable the production of new
scale, omd &c. When this occurs, return

must be had to the air-blast and abradmn‘

material. Iftheacidor basic treatment com-
monly employed be applied, the purity in the
texture of the metal is attacked, particularly
as the thinness increases, and yet all of the
scale must be removed lest a remaining par-
ticle should, by reason of its extreme hard-
ness, be crowded into the softer metal, and
thereby create a serious flaw or cut into the
smooth and polished surface of the die or
mandrel, and thereby introduce a possible
factor of destroying the whole article. More-
over, a serious difficulty, as is well known, is
experienced almost everywhere in using the
finished tubes, (as well as shafts orbars which
have been subjected to acid treatment,) be-

catise of the fact that these articles refuse to-

receive and retain upon their surfaces other
materials that may be applied—such as en-
amel, japan, and platings. This has been
found to be due to the effects of the acid.
Even the highest grades of cold-drawn tub-

ing—such as are used in the manufacture of

bicycles, for instance—are found to present
upon their surfaces numerous pits or holes
into which the acid has eaten its way, and the
entire surface is more or less characterized by
the presence of acid or its compounds, such
assulfateof iron. The bicycle manufacturer

has to subject this tubing, after he has pur-

chased it from the tube manufacturer, to a
grinding and polishing action in order to cut
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cavities. In other words, he has to reduce | tures of improvement are just as applicable

the surface far enough to reach a wide sur-
face of pure metal before he can apply the
enamel, japan, or other surfacing material;
otherwise the latter would peel off or flake
off, asis well known to manufacturers. Kven
then it is no uncommon occurrence to have
this chemical action of the acid continue af-
ter enameling or japanning until the metalis
eaten through or weakened to the point of
breakage. All this is obviated by following
themethod which I have devised. 'Themetal
articles pass from my handstothe other manu-
facturer in such a pure state that the surfaces
that require enameling or japanning can be
successfully and permanently coated imme-
diately without further treatment. The acid
materials (used at one stage or another in the
drawing process for cleaningsuch articles) ac-
complish their work by attacking the pure
metal and eating under the specks or flakes
of scale or silicate compound, whereas inthe
present process these foreign materials are
directly attacked by the shot-blast and re-
moved, leaying all the pure metal. |

I am aware that glass has been cut and that
metal surfaces have been treated by means
of sand-blasts, but I believe myself to have
discovered that such a treatment of metal as
I have described can be employed as an 1m-
portant adjunct in the cold drawing of 1, in
that I can therebygive to the external or in-
terior dies or mandrels surfaces of pure metal
to act upon—that is, surfaces not only free
from the scale formed in earlier stages of
treating the metal and that formed during
the process of cold-drawing, butalsofree from
acid and acid compounds.

As above stated, I prefer to use for the
cleansing agent masses of very minute spher-
ical metallic shot in contradistinction from
masses of particles having angular surfaces.
Sand and similar materials can be success-
fully used, provided that great care is taken
lo subsequently clean such material off from
every part of the surface and also repeatedly
cleanse the surfaces of the dies and of the
mandrels. Such materials as sand and the
like have more or less angular surfaces and
therefore there is a tendency for them to ad-
here to the smooth metallic surfaces ot the
dies and of the tubes orbars, and if any should
thus adhere, even though very minute, they

- would result in a cutting not only of the tub-

55

60

65

ing, but of the drawing implements, for, as
is well known, the very dust itself of such
bodies results frequently in great loss. The
olobular metallic particles which I employ
are superior, because of their lacking entirely
the tendency to adhere to metallic surfaces.
When propelled in a stream with great force,
they cut the scale rapidly and thoroughly and
then instantly disengage themselves from the
metal surfaces, so that neither the mandrels
nor the dies are harmed.

It will be readily seen that many of the fea- |

in treating tubes which commence initially
as perforated billets, for it is just as neces-
sary with them to effect a cleansing at one
stage or another, and under some circum-
stances it is desirable to cut or similarly re-
move from them certain lines or projections
of metal which prevent the production of the
desired uniform tubing.

What I claim is—

1. The herein-described method of treating
blanks for the manufacture of drawn tubing,
it consisting in abrading the exterior surface
of the blank, then compressing the blank ra-
dially, then abrading the interior surface of
the blank, and then subjecting the blank fo
the action of the draw-bench, substantially as
set forth. |

2. The herein -described improvement 1in
the manufacture of drawn tubing, it consist-
ing in drawing a tubular blank through a die
and compressing the metal of the blank ra-
dially, abrading the interior surface of the
blank, and then drawing the blank over a
mandrel or through a die, substantially as set
forth.

3. The herein - deseribed improvement in
the method of manufacturing drawn tubing, it
consistingin drawinga tubular blank through
a die to compress the metal radially, then
abrading the interior of the blank, then draw-
ing the blank over a mandrel or through a
die, then heating the blank, and then again
abrading the blank to remove any ‘‘scale”
that has formed thereon, substantially as set
forth.

4. The herein - described improvement in

the method of manufacturing drawn tubing, it
consisting in abrading the exterior surface ot

a tubular blank, then drawing said blank
through a die to compress the metal radially,
then abrading the interior surface of the

- blank, then drawing the blank overa mandrel
or through a die, and then heating the blank,

substantially as set forth.

5. The herein - deseribed improvement in
the method of treating metallic blanks in
drawing, it consisting in rotating the blank
and while rotating exposing it to a stream of
minute globular metallic shot, whereby its
surface is uniformly cleaned in contradistine-
tion from subjecting them to the action of
acid or other chemical reagents, to remove

seale and expose a surface of the pure metal,

and then subjecting the blank to compression
radially along the cleaned surface to elongate
and condense the fibers, substantially as set
forth. |

6. The herein-described method of manu-
facturing blanks for drawn tubing from lap-
welded or butt-welded tubes, it consisting in
removing ‘‘scale” from the exterior of the
tube, then compressing the blank radially to
loosen the interior ‘‘scale,” then removing
said interior ‘‘scale,” and then reducing the
walls of the tube to uniform thickness by re-
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~ moving surplus metal on lines longitudinally |

of the bl::mk substantially as set forth.

" 7. The herein-described method of prepar-
ing blanks for the manufacture of drawn |
| tubmn' from lap-welded or butt-welded tubes, |

1t consmtmﬂ* in abrading the exterior of the

tube, abradmﬂ' the interior of the tube, and |
then 1*.emoving surplus metal from the inner |

surface of the tube on lines lonnltudmal of
the tube, substantially as set forth |
In testimony whereof I affix my swnatur
n presence of two witnesses.
o WILLIA\I A MCCOOL

'Wltnesses

- JOHN ‘W. CULMER

JAMES F. BIERRIWIAN.
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