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To aZ.Z whom it may concerwn:
Be it known that I, HENRY TILDEN, a citi-

. zen of the United States, and a resident of

10

2C

25

30

35

40

15

Minneapolis, county of Hennepin, State of
Minnesota, have invented a new and useful
Heating-Tube, of which the following isa speci-
fication,

My invention relates to heating-tubes for fur-
naces and similar purposes; and it consistsin
the peculiar sectional heating-tube hereinaf-
ter described and claimed.

My invention has for its object to provide a
simple and efficient means for collecting, con-
ducting, and distributing heat. It was de-
signed primarily for use in connection with a
heating-furnace with a view of economizing
fuel and heating the fresh air without bring-
ing it in contact with red-hot iron. - Red-hot
iron,as is well known, has a deleterious effect
on air which is to be breathed by living be-
ings. It abstracts the moisture, gives off a
poisonous gas itself, and allows the gases of
combustion to pass through it. These inja-
rious effects it is essential to avoid, therefore,
in the case of a heating-furnace, and its adap-
tation to accomplish this end is an important
feature of my heating-tube. In other uses
cconomy of fuel and quick heating are the de-
sired ends, without regard to the gases pro-
duced, and my tube is equally well adapted
for such purposes. In the former I do not
bring the outside of the tube into direct con-
taet with the fire, and I pass the air through’
the interior of the tube. In the latter case I
might set the tube right in the midst of the
burning fuel and pass the material to be heated
through the inside, as before. In still other
cases I might reverse the operation and con-
duct the heat from the inside to the outside of
the tube by passing the hot material through
the inside. The tube, for example, would
make an excellent steam-heat radiator. Inits
construction my heating-tube combines three
prineiples, viz: It gathers the heat by a very
large surface, presenting a great number of
points exposed to the source of heat; secondly,
it conducts the heat on straight lines and on
lines at right angles to the planes of crystalli-
zation of the cast-iron; and, thirdly, it imparts
or radiates the heat by the utmost possible
surface, presenting a large number of points

in intimate contact with the material to be
heated.

The accompanying drawings—Ilikeletters of
reference referring to like parts throughout—
illustrate my invention.

Figure 1 is a plan view of a section of the
tube. Fig. 2 is a section on the line X X’ of
Iig. 1. Fig. 3 is a side elevation of a tube
composed of a series of sections and the means
of supporting the same in position, and Fig.
4 is a plan view of the top and bottom section
of my heating-fube.

A is a section of a tube of such a length as
may be most convenient for casting, and of
any desired diameter, preferably from four to
six inches.

B is a section different from A, which is
used for the top and bottom of the tube.

Section A is provided with a. series of ra-
diating-plates set in the periphery on a line
normal to a tangent at the point of intersec-
tion of the periphery and extending inward to
points near the center of the tube and outward
any desired distance—as an inch or two—Dbe-
yond the periphery. As many of theseradial
plates may be used as desired. The section is
also provided with a groove, &', on the top
edge or rim of the periphery, and the lower
edge or rim is extended below the radial plates
for forming the joints. Thelower edge or rim
of one section sets in the groove on the upper
rim of another seetion, and the grooveis filled
up with fine sand or cement. In this way a
perfect sand joint is formed. By adding simi-
lar sections a tube of any desired length may
be formed. In putting together the sections
the joints or lines formed by the radial plates
are broken. The radial plates of any given
section fall in a line between the spaces of the
radial plates of the next section. Inthis way
a tube is formed wherein the radial plates are
in broken lines, a tortuous duct is presented
for the air or other material, and there is no
open channel. In fact, the plates areso thick

that one cannot see through the tube.

‘When used for a furnace, the top and bot-
tom sections B are made slightly different
from the others in this, that the radial plates
are not used. The bottom section rests in the
sand-joint groove of a cap fitting over a cor-
The top

responding hole in & bottom plate.
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section conneects by a sand joinb with the
upper or top plate of the furnace. When
a series of these tubes are put together and
held in position by suitable upper and lower
plates and are heated by heat from fire-potsor
other source of heat suitably placed among the
tubes and fresh air is supplied to the interior
of the tubes by suitable air-ducts below, a fur-
naceismade. Theabsence of the radial plates
on the bottom sections gives access to remove
any soot or ashes that may accumulate, and
their absence on top sections gives more space
for the smoke and gases to pass in their out-
ward course to the smolke-flucs.

For some purposes it may be desirable to
have horizontal instead of vertical tubes. In
that case sand joints of loose sand are imprac-
ticable, and I connect the sections by ascrew-
threaded joint, a screw-thread being cut on the
outside of one rim and areverse thread on the
inside of the other rim; or I use cement in-
stead of sand in the grooves, as shown, and
hold the series of sections together by rods
passing through the sections and secured by
bolt-heads and nuts to lips on the top and bot-
tom sections. These rods are showu in posi-
tion in Fig. 3, and the lips on bottom and top
sections are shown in Fig. 4.

I am the inventor of the peculiar furnace
herein partly disclosed, and I hereby reserve
the right to apply for Letters Patent on the
same in another application.

A peculiar fact is revealed by one of the
sections of this heating-tube. If heat be ap-
plied to one of the radial plates at, say, its
outer extremity, it will be felt at its inner ex-
tremity much sooner and of much greater in-
tensity than at any point in the rim equidis-
tant from the point where the heat is applied.
The explanation hercin given is thaf this is
probably due to one of two things—rviz., cither
that cast-iron will conduct heat more readily on
lines at right angles to the planesof its erystals
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or that heat will be conducted more rapidly on
straightlinesthan on any other. Theformeris
considered the more probable cause. On the
process herein disclosed for applying that
prineiple the right is reserved to apply for a
patent in a subsequent application.

‘What I claim, and desire to secure by Let-
ters Patent of the United States, in this appli-
cation, is as follows:

1. A heating-tube for furnaces and similar
uses, consisting of a series of sections provided
with a series of radial plates extending inside
and outside of said sections and disposed on
both sides longitudinally of the axis of said
sections, the plates being shorter than thesec-
tions and of similar form both inside and out-
side of the same, the plates of each section be-
ing placed to break joints with the plates of
the adjacent section or seetions, substantially
as described.

2. A heating-tube for furnaces, consisting
of sections, the sections intermediate the end
sections being provided with radial plates ex-
tending inside and outside of saidsectionsand
disposed longitudinally of the axis of the see-
tions and of the same form on both sides, the
plates of each section being placed so as to
break joints with the adjacent section or sec-
tions, and connections uniting the end sec-
tions, substantially as described.

3. A heating-tube for furnaces and similar
uses, consisting of a series of sections provided
with a series of radial plates extending inside
and outside of said'sections, the plates inside
being of differentlengths, but all disposed lon-
gitudinally of theaxis of the section,the plates
of each section being placed so as to break
joints with those of the adjacent section or see-
tions, substantially as described.

HENRY TILDEN.

In presence of—

IEanra ELMORE,
J. F. WILL1AMSON.
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