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1o all whom it may concern: |

Be it known that I, EpyMuxp (., CONVERSE,
a residentof New York, in the county of New
York and State of New York, have invented
a new and useful Improvement in T ubing:
and I do heveby declare the followin o tobe a
full, clear, and exaet cleseription thereof,

My invention relates to wrought-iron and
steel tubing, its objeet being to provide such a
tube suitable for pneumatic and steam-boiler
purposes, as well as for hand-rails, feneing,
hose, and awning-poles, and other uses whore a
polished tube is required.

The pnenmatie tubes now in gse are gencr-
ally made of hrass or copper, which eliss of

tubing is found especially applicable, on ac-
count of its smooth surface, lightness, and

non-corrosive properties. Iron or steel t (th-
ing, though less expensive than the hrass or
copper tubing, could not, however, he cimn-
ployed for the purpose, hecause its inferior
surface was not sufficiently smooth, and it
was hable torust or eorrode.  Tis wei oht also

“was objectionable, as the ordin arytube could

not be welded of plates or sheets sufficien tly
light for the purpose. Objection has also heen
found to iron or steel tubing for steam-hoil-
ers, on acconnt of its Hability to rust or cor-
rode from the action of the oxidizing-waters,
and the rapid inerusting thereof with lime or
other deposits from the water,

The objects of my invention are to provide
a wronght-iron or steel tube in whiel these
objections are overcome, and to adapt sueh

tubing for uses forwhich it has not heretofore | .
- off, and to enter info the surface-pores of the

heen considered applicable.

To these ends my invention consists, gen-
erally stated, in a deawu-ivon or soft tubing
having a soft metal or alloy compressed into

and forming a composite atloy with the mole- |

ciles of the tube on the interior and exterior
surfaces thercot, it being found that sueh a

tube having such a finigh to it will prevent

corrosion on account of the contposite alloy
tormed between the soft -metal coatin o and
the molecules of the iron, while at {he same
time a tube is provided having the interior
and exterior surfaces thereof smooth and Pol-
ished, and the tube formed is ] ight in weight
and has all the requisites for pneumatic PULr-
poses, while the surface-finish prevents rust-
Ing or incrustation, so renderin ¢ 1t specially
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applicable Tor use in steam boilers or con-

densers,
Yo enable others skilled in the art to make
and use my invention, T will deseribe the same

more fuily, referring fo the accompanyi g

drawings, in which-—

Figure1 is aview of the ordi nary wrought-
iron or steel tube. Tie. 2% a view of said
tube when coated, and Fig. 3 is a view of the
finished tube.

In forming my improved tubing I employ
a suttable coating-pot for holding the molten
metal or alloy, and a suitable draw-heneh in

which both the inner and outer surfaces of

thetube ean he drawn, sueh as thro ngh a suait-
able die with an-interior mandrel, or hetween
coneave rolls and sueh mandrel,  For the
purpose ol coating the tubing I employ a
metal which will alloy with the iron or steel
hody of the tube at a comparativel v low
heat, and will also adhere thereto under

the drawing operation, it being therefore

necessary to employ a soft metal or alloy,
and one which melts at such a temperature
as nob to injure the iron or steel body of
the tube. T find that lead or tin, or alloys of
leadand tin, orlead, tin, and antimon v, orlead,
tin, and bismuth, or tin and bismuth are well
adapted for the purposes. [ have substan-
tially found that the metals hest suited for
coating the tuhe are lead and its allovs, the
alloys formed with lead generallv alloying
with the iron or steel hody of the tubin o, and
being suffieiently soltto withstand the severe
drawing operation without flaking or peeling

iron or steel body as it 18 elon gated, and by
forming the composite alloy therewith P 1ro-
teet the metal thereof. |

In forming my improved tubing T eenerall v
take wrought-iron or soft-steel tuhing, pre-
ferring soft because of its greater capability
ol elongation, and in making a i ohit tube for
pueumatic purposes T generally employ for
the smaller sizes—such as from two to three
inches in diamefor—a tube of about twelve-

gage, this being the lightest gage of wrou aht-
tron or steel tuhing which ¢an be convenient] 3
and suecessfallymade. T first cleanse the tnbe
to remove therefrom any scale or otherim puri-
ties, and then wash the tube to remove acid
or like materials used in cleansing the same,
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the tube being then in proper condition to

receive the soft metal or alloy. I then dip
the cleansed iron tube in a solution of chlo-
ride of zine or c¢hloride of tin, which will pre-

pare the iron or make a solder for the adhesion

or alloying of the soft metal or alloy with the
surface of the iron body, these steps in the
treatment, however, being carrvied on in what-
ever way is considered proper for coating the
tube with the particalar metal or alloy. "Lhe
tube is then dipped within the molten metal
or alloy with which it is to be coated-—such
as an alloy of lead, tin, and antimony— and
in dipping care is taken that the interior sur-
tace of the tube, as well as the exterior sur-
face thereof, is properly coated, the soft metal

or alloy forming an alloy with the body of the

tube and preparing it for the next step 1in 1ts
manufacture. The tube so coated is then
taken to the draw-bench, and it is drawn
thereon by any suitable mechanism which
acts to draw both the inner and outer sur-
taces of the tube, and the tube is subjected
to this drawing operation until itis consider-
ably elongated, being passed between the
drawing- dies or between the drawing-roils
and drawn over the inner mandrel a sufficient
number of times to increase its length from
one-fourth to one-half, the die or rolls and the
mandrel employed being changed as it 18
found necessary to complete the drawing op-
eration. The soft metal or alloy coating the

exterior and interior surfaces of the tube is
by this operation forced into the surtace-

pores thereof, it being found that by the
areat pressure and friction applied to the sur-
faces of the soft metal or alloy as the mole-
cules of the iron are moved under the draw-
ing operation a greater affinity of the soft
metal or alloy to the molecules of the iron is
created and the metal or alloy united with
such molecules, the coated metal being thus
carried into and caused to penetrate the
body of the tube and forming a composite
alloy therewith, the composite formed be-
coming neutral to oxidation or COTTOSLON.
The composite surfaces fornmed on the tube
are dense, smooth, and highly polished. At
the same time all the imperfections in the
body of the tube are filled with the soft metal,
and therefore a perfect surface-finish to both

the interior and cexterior surfaces of the tube
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is obtained by the elongation of the tube 1n
the drawing operation. I also obtain a tube

which is much thinner and lighter in propor-

tion to its length, the tube being cenerally
reduced from,-say, twelve-gauge to hetween

eighteen and twenty-four gage, and bheing |

sufficiently light for all pneumatic purposes.
If desired, where the tube 1s reduced to a
very thin gage, it can be redipped in the coat-
ing metal, this redipping acting to anneal the
body of the tube, so as to prepare it for the
further reduection and elongation by the
drawing operation, and providing the soft
metal or alloy for uniting with any other

| composite alloy on both 1ts
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molecules of the iron which might be brou oht

to ihe surface during such second drawing of
the tube and which might not have been pre-
viously alloyed with the sott metal, as well as
to increase the proportion of the soft metal

in the composite alloy formed with the iron.’

The soft metal or alloy thus acts to ineorpo-
rate itself with the iron or steel
tube and imparts thereto the NON-COITosSive
quality of such soft metal or alloy, and where
fhe tube is reduced to a very thin gage the
soft metal or alloy practically penetrates
through the body of the tube. Where the
tube is coated on the interior and exterior
carfaces and subsequently drawn to form the
interior and ex-

terior surfaces, as above referred to, 1t 18

found in practice that a much greater elonga-
tion of the tube can be obtained at cach op-

eration without affecting its strength, as the
soft metal, by overcoming the friction, acts

body of the
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to maintain the fibrous condition of the body

of the tube, and also that the drawing of the
fube can be accomplished without injury to
the soft metal or alloy, as a more evell fric-
tional action is created where it acts upon

' hoth the interior and exterior surfaces at the

same time.

By the formation of the composite alloy be-
tween the soft metal and the iron body 1 ob-
on the interior and exterior surfaces thereof,
but substantially non-corrosive, having par-
t1lcen of the nature of the soft-metal or alloy
surface thereof, and which can be formed
sufficiently light for use tor pneumatic pur-
poses and many of the uses for which brass
or copper tubing has been heretofore almost
execlusively employed, and which can be pro-
dueced at considerable less cost. The tube
has also great advantages tox boiler-flues and
condensers, especially where the water con-
tains any acid or alkali, as the metals so 1n-
corporated with the irom oY steel tube will
proteet it from the action of acids, and the
polished non-corrosive surface of the tube
will prevent the formation of incrustation on
the tube, so that oxidation becomes impossl-
ble, and the finished surface prevents the ad-
hesion of any alkaline deposits.

What T claim as my invention,and desire to
secure by Letters Patent, 1s |

tain a tube which is not only highly polished
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A new article of manufacture, consisting 1n

4 drawn-iron or-soft-steel tube having a soft

metal or alloy compressed into and forming
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a composite alloy with the molecules of the.

metal of the tube, on the interior and exte-
sor surfaces thereof, substantially as and for
the purposes set forth. o

In testimony whereof I, the said EDMUND
(. CONVERSE, have hereunto set my hand.

EDMUND C. CONVERSE.

VWitnesses: |
JAMES I. KAY,
RoBrT. D. TOTTEN..
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