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This invention relates to a fluid heater and more
particularly to a heater unit designed for heating
a fluid hydrocarbon or similar liquid.

The principal object of the invention is the
provision of a heater unit for efficiently effecting
heat transfer from a heat source to a fluid agent.

A further object of the invention is the pro-
vision of a heater unit incorporating s heat trans-
ferring structure capable of resisting distortion
created therein by heat introduced thereinto,

A still further object of the invention is the
provision of a heater unit particularly adapted
for heating a fluid oil which in turn may be used
for heating tar, asphalt and various bituminous
Products which must be heated to liquefaction
to facilitate transfer thereof from one point to
another,

A still further object of the invention is the
provision of an oil heater incorporating novel
radiator structure into which flame ang products
of combustion are introduced and presents an
unusually wide radiating area to the fluid oil in
the heater.

The fluid heater shown and described herein
has been designed primarily for use in heating
a fluid such as oil which is in turn pumped
through coils in a container of tar, asphalt or
bituminous material to convey the heat thereto
for the liquefaction thereof. The heater units
heretofore developed for this burpose have gen-
erally had serious faults in operation and rela-
tively short lives in use. The introduction of
flame, usually from an oil burner burning a hy-
drocarbon into the heater units heretofore known,
resulted in a partial coking of the fluid oil to
be heated on the surfaces of the radiating struc-
tures heretofore used, particularly in the por-
tions of the radiator adjacent the section thereof
into which the flame is introduced. The present
invention contemplates a structure which mini-
mizes this effect as the flames introduced into
the heater unit have a relatively large area to
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expand into with the result that more uniform-

temperatures are obtained throughout the radi-
ator portion of the heater unit.

Purther difficulty heretofore encountered in
fluid oil heaters has been the rupture of the
radiator structure usually immersed in the oil to
be heated and the subsequent inoperation of the
device. The rupture usually occurs because of
the inability of the structure to withstand the
distortion in the radiator structure due to the
expansion caused by the introduction of flame
and the products of combustion thereinto, The
present heater unit structure avoids this diffi-
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culty by providing a radiator section of a design
and configuration which enables it to automati-
cally compensate for such expansion and distor-
tion as occurs without effecting the integral
structure of the radiator section itself.

With the foregoing and other objects in view
which will appear as the description proceeds, the
invention resides in the combination and ar-
rangement of parts ang in the details of con-
struction hereinafter described and claimed, it
being understood that changes in the precise
embodiment of the invention herein disclosed can
be made within the scope of what is claimed with-
out departing from the spirit of the invention.

The invention is illustrated in the accompany-
ing drawing, wherein— )

Figure 1 is a longitudinal section of the fluid
heater with parts in elevation and parts broken
away.

Figure 2 is a side elevation of the fluid heater
with parts broken away. s

Figure 3 is an end elevation of the fluid heater
taken on line 3—3 of Figyre 1.

By referring to the drawings and Pigures 1
and 2 in particular; it will be seen that the fluid
heater comprises a tank-like structure 10 having
an inlet connection fI on the lower front end
12 thereof and an outlet connection i3 on the
upper surface thereof and near the back end (4
thereof. ' Positioneq vertically within the tank-
like structure 10 ang forming a fluid-tight par-
tition with respect to the interior thereof, there
is a partition 15 which forms a smoke box 16
in conjunction with the back end {4. A cleanout
door is provided opening into the smoke hox 1§
and is indicated by the numeral {1. An opening
to permit the escape products of combustion in-
troduced into the smoke box 16 is provided and
is indicated by the numeral 18. A relatively short
smoke stack 19 is positioned over the opening
18 and serves to direct the products of combus-
tion upwardly and away from the heater unit.
A damper 28 is positioned in the smoke stack {89.

At the opposite end of the heater unit and in
the front end (2 thereof, there is g relatively
large opening 2{ which partially supports a tube
22 of refractory material by means of which flame ]
and the products of combustion are infroduced
into the interior of the heater unit. A supporting o
stand 23 is positioned benesth the tube 22. An
oil burner (not shown) or similar device is in-
tended to be positioned with the flame delivery
orifice thereof in registry with the passageway in
the tube 22 of refractory material. Positioned
within the tank {0 of the heater unit, there is a '
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radiatior structure, generally indicated by the
numeral 24, and consisting of a plurality of sec-
tions each comprising a pair of concave, partly-
spherical, circular discs 25, 26. Each of the discs
25, 26 is beveled at its periphery to form an annu-
lar flat face designated respectively 25% and 262
disposed at right angles to the longitudinal axis
of the radiator structure, the pair of discs of each
section being arranged in opposed relation with
their concave sides facing each other, and with
their peripheral flat faces 25 and 26> fitting
against and welded to each other,

The chambers formed from each of the pairs
of concave discs 25 and 26 are interconnected to
one anotoher by welding and communicate with
one another by reason of registering orifices 28
and 29, the pairs of discs of each of the sections
having at their outer sides inner flat annular
marginal face portions designated respectively
95b ond 26, the inner flat marginal face portions
255, 2P of the discs of one section fitting against
the inner flat marginal face portions of the discs
of adjacent sections and joined thereto in a plane
at right angles to the longitudinal axis of the
radiator structure.

The radiator portion 24 of the heater unif thus
consists of a plurality of bellows-like units inte-
grally formed as by we'ding the pairs of concave
discs 25 and 26 in opposed relation at their pe-
ripheries 21 and around the edges of the orifices
28 and 29 which are centrally located with re-
spect to each of the disc sections 25 and 26. The
radiator structure 24 thus formed forms a bel-
lows-like device which easily adjusts its over-all
size and shape depending upon the degree of dis-
tortion in the element occasioned by expansion
due to the heat introduced thereinto.

It will be obvious to those skilled in the art .of
radiator constructions that the novel radiator
structure disclosed herein can be carried inte-
grally through the device being fixed only ab its
extreme outermost ends and preferably supported
as by a supporting member 30 positioned in the
bottom of the tank I8 and upon which the bottom
edges of the bellows-like sections of the radiator
unit 24 rest. The formation of each of the bel-
Jows-like units of the radiator section 24 from
the concave discs 25 and 26 enable the expansion
occurring in the metal structure to cause slight
distortion of the edge of the bellows-like units
without adversely affecting or stressing the weld-
ed seams at the peripheries 21 of the elements or
the seams about the orifices 28 and 29 of the
elements, through which seams the assemblies.are
interconnected.

It will thus be seen that when flame or other
products of combustion are introduced into the
tube 22 of refractory material at the front end
of the fluid heater, the flame and hot gases will
be directed inwardly in axial alignment with the
plurality of registering orifices 28 and 28. The
hot gases may also circulate through each of the
hollow chambers formed by the opposed con-
cave discs 25 and 26 thereby providing a uniform
heating of the entire radiator unit and thus a
uniform heating of the fluid oil circulating the
unit and in the tank 10. The hot gases, after
having imparted a majority of their heat to
the radiator unit 24, pass into the smoke box
{6 and upwardly out of the smoke stack 19, the
return of the flow of the gases being -determined
by the positioning of the damper 20 in the stack
19 and by the quantity of hot gases, flame and
products of combustion introduced into the ra-
diator through the tube 22 of refractory magterial.
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In utilizing the fluid heater, the space between
the tank 10 and the radiator structure 24 is filled
completely with the circulating fluid to be heated
which is usually a heat conducting oil, and a surge
tank 3t is placed in communication with an ori-
fice 32 in the upper portion of the tank 18. A
pressure gauge 33 is positioned on the heater unit
and is in communication with the interior there-
of and provides an indicator of the working pres-
sure within the heating unit. A thermometer 34
is also placed on the upper surface of the heater
unit and extends into the fluid oil in the heater
unit to enable the temperature thereof to be read-
ily determined.

By referring now to Figure 3 of the drawings
in which a front end elevation of the fluid heater
is shown, it will be seen that a secondary pressure
gauge is positioned on the uppermost portion of
the tank 16 and is connected with a pipe 36 which,
in operation, leads to a point on the pipe line used
in conjunction with the heater unit for cireulat-
ing the hot oil therefrom through a tank of ma-
terial to be heated. Thus, the operator of the
unit has before him the working pressure of the

- heater unit as given on the gauge 38, the working

pressure of the heated material passing through
the ultimate material to be heated and the tem-
perature of the heated oil in the heater unit.
These are useful in regulating the amount of heat
introduced into the heater unit as by an oil
burner (not shown) commonly employed.

In using the heater unit, the inlet {1 and the
outlet i3 are connected by pipes or tubes to a
coil located in the tank of the material fo be
heated such as, for example, a heating coil in a
railway tank car. A circulating pump (not
shown) is connected into the fluid circuit thus
established and the heater unit is then fired by
the introduction of flame and products of com-~
bustion into the radiator 24 thereof with the re-
sult that the fluid oil therein is heafed readily and
efficiently. The heated oil is then pumped out of
the pipe 13 and through the coil in the tank of
the tar, asphalt or bituminous material to be
heated, and returned to the inlet 14 of the heater
unit. In actual operation, the device is found to
be very efficient -and it will be obvious that ifs.
compact construction makes it pessible to meunt
it on a truck or trailer chassis, its portahbility
thereby enabling it to be moved when desired.

Tt will thus be seen that an efficient fluid heater
has been -disclesed which will effectively -and ef~
ficiently heat a fluid medium, such as a hydre-
carbon, Tapidly and economically and which fluid
e'ement may then be circulated through varicus
materials to be heated, thereby achieving the sev-
eral ohjects of the invention.

Having thus described my invention, what I
claim is:

1. In a fluid heaber, a radiator structure of
pellows-like construction consisting of a plurality
of sections -each comprising a pair of separately
formed -concave partly-spherical vircular -discs,
each disc having an opening centrally there-
through and being beveled at its weriphery to
form an annular fiat face disposed at right angles
to the longitudinal axis of the radiater structure,
the pair of dises of each section being :arranged
in -opposed relation with their .concave sides fac-
ing each other and with their peripheral flat faces
fitting against and jeined to each -other, and the
discs of each section having -at their convex outer
sides, inner marginal, substantially flat face por-
tions, the inner marginal substantially flat face
portions of one section fitting ggainst the inner
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margmal <ubstant1ally flat. face portions of ad-
jacent ‘sections and jomed thereto in planes at

rlght angles to the longxtudmal axis of the radia-~

tor structure.

~:2: A fluid heater comprlsmg a tank-like struc-f

ture having a radiator unit positioned therein

‘and ‘establishing an a;x1a11y extending passdge~

Away into which flame'and products of combustion
may be ‘introduced, the ¢chamber within the tank:
‘like structure about the radiator unit contairing
g fiuid to be heated and the radiator unit béing
- of ‘bellows-like construction consisting of a plu-
3 ralityi of sections each comprising a pair of sep-
s ly formed concave; partly-spherical cn'cular

e .
des facing each other and with their permheral
at faces fitting against and joined to each other,

“and the discs of each'section having at their con-

_vex outer sides, inner marginal, substantially

© flat face portions fitting against the inner mar-
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ginal substantially flat face portions of adjacent
sections and joined thereto in planes at right
angles to the longitudinal axis of the radiator
structure.

WILLIAM J. MILLER.
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