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1 Claim.

The invention relates to apparatus in which
two moving fluids are placed in heat-exchange
relation in order that the heat of the one may be

rapidly communicated to the other; and more -

5 especially to apparatus in which the two fluids
are circulated therethrough by means of a suc-
cession of coaxially positioned chambers.

The invention has for an object the provision
of a simple and inexpensively constructed appa-

10 ratus of this nature whereby a volume of a lig-
uid, such as oil, may be rapidly heated in passing
therethrough by means of a gaseous heating me-
dium, such as the products of combustion of a
combustible gas, also directed through the ap-

15 paratus.

A further object of the invention resides in the
provision of heat interchange apparatus embody-
ing a plurality of coaxial passes for the gaseous
heating medium and associated with intermedi-

20 ate chambers for heating of the liquid which is
conveyed from one liquid heating chamber to
the next through a plurality of individualized
streams, whereby not only is better distribution
of the liquid secured but carbonization is reduced
to a minimum.

Still another object of the invention resides in
the novel construction of heat interchanger
whereby the respective liquid heating chambers
are displaced axially with respect to one another
to afford thereby communication space between
the successive passes for the gaseous heating
medium as well as baffles to the flow thereof: and
to accommodate, also, connecting means for suit-
able transfer of the liquid from one chamber to a
succeeding one. '

The invention has for a further object the pro-
vision of a distributing head for the liquid to be
heated, and a novel arrangement thereof with re-
spect to a combustion chamber of the apparatus
whereby the gaseous medium directed” through
said chamber will be deflected by the said head
uniformly to the first pass for the medium.

Another object of the invention resides in the
novel arrangement whereby the liquid distribut-
ing head affords a support for maintaining the
spacing of the various passes and chambers and
avoids the effects of expansion and contractions
due to the variations in temperature to which the
apparatus is subjected. .

Still another object of the invention resides in
the provision of communicating pipes between
successive liquid heating chambers and adapted
to serve as supporting means for these chambers.

In carrying out the invention, end heads are
provided to secure therebetween a shell; and the
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one head has an axial opening for the introduc-

tion of the gaseous heating medium, while
through the opposite head is introduced the lig-
uid to be heated, said latter head also being pro-
vided with an outlet flue or duct for spent gases.
Within this structure, and about a centrally dis-
posed combustion chamber, is housed a plurality
of coaxial passes for a flame or gaseous heating
medium which is directed into the combustion
chamber from a suitable burner or like means,
there being interposed between the said combus-
tion chamber and the respective passes annular
liquid heating chambers or intermediate fluid
passes coaxially arranged in the housing with
respect to said heating chamber.

A liquid-distributing head .is provided at the
liquid entrance end of the housing, being located
over, but axially displaced from, the far end of the
combustion chamber and being curved to deflect

the heated gases issuing from said chamber into:

the initial pass. From this head extends a plu-
rality of pipes or connections for introducing the
liquid in individualized streams to the initial lig-
uid heating chamber which surrounds the afore-

said combustion chamber, and the inner wall of’

this liquid heating chamber is arranged to con-
stitute the wall of said combustion chamber.

The communicating pipes aforesaid, between
the said head and the initial liquid heating cham-
ber, serve to support said head whose circumfer-
ence contacts, with a more or less loose fit only,

- with the next-succeeding liquid heating cham-

ber wall; and this chamber at its corresponding
end is displaced axially with respect to the first-
named liquid heating chamber so as to afford a
passageway for the gases into the first pass there-
for. This displacement of the succeeding liquid

~heating chamber provides for a similar communi-

cation at the opposite end of the second liquid
heating .chamber and for the accommodation of
the pipe connections between the said first and
second liquid heating chambers, the arrange-
ment being continued in accordance with the

. humber of passes for the liquid desired and pro-

viding a labyrinthine or tortuous passage for
both fluids.
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From the final pass or liquid heating chamber, »

the heated liquid is collected within a suitable
distributing manifold, while the spent gases are
disposed of through the stack or flue provided at
the header opposite the burner end of the hous-
ing.

The nature of the invention, however, will best
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be understood when described in connection with

the accompanying drawing, in:which:
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Fig. 1 is a part front elevation and: part ver-
tical section of the heat interchanger.:
Fig. 2 'is an end view.thereof. )
Referring to the-drawing, 10 and 1l desig-
nate cylindrical heads of which the former. is
provided with an axial Qpening 12 to receive the

" flame and/or heated gases from a burner mem-

ber 13 of any suitable-type. The opposite head

" i is provided with an -axial opening 14 into

10

-which is fitted a supply pipe {5 adapted to re-
‘ceive externally of the head a suitable hose con-
nection or the like (not shown) for the liquid

- to be heated by the gases introduced from the
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‘burner, the gases when spent being discharged
through a stack or flue 16 . provided in the-

head If. A : T -

Between the said heads is secured a cylindri-
cal shell 20 -and-to whose*underside -suitable
supports 21 imay be attached, while at its top
is shown secured a tank 22:for collecting -and

. distributing the heated liquid, as through the

outlet: pipe 23. Shell 20 forms the outer wall

““of the last chamber 25 of ‘a series of coaxial

25

heating chambers for:the liquid and:of substan-
tially: equal length, the remaining chambers be="

. ing -designated: by the: reference characters - 26

¢ _and 2T. - This latter: liquid heating chamber 2T
- 'has its inner wall 28 constituting the wall of.a
_combustion chamber 29 into which the burner 13
" discharges and from whose opposite end ‘30 the

flame and/or heated gases issue.
" The arrangement is such, moreover, that these
gases are caused to impinge against a distribut-

.ing head 3! for the liquid to be heated -and into
5 which the pipe 15 discharges the supply of lig- .
“uid. - This ‘head ' is: preferably. concave-toward.
“the outlet 30. s0-as ‘to’ deflect the heating me-

dium backwardly -and uniformly through a:pass

/32 therefor located between the liquid heating
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7 this pass, they are redirected to a-further pass
33 located between and formed by the two liquid .

chambers-26.and 27; -and. after flowing through

- Heating- chambers 25 and. 26,- until. they finally

‘discharge “into -the  outer- end. of “head {1 and

through.-the stack 16. . = - 7o o0 o
The distributing head -3 is supported in part,
by circularly disposed pipes 39, -on:a ring 36

- :-forming the closure at one end of the liquid heat-

ing chamber 27, the said pipes 35 passing through

this ring: and discharging the liquid irito the said
liquid heating .chamber in-individualized streams
to afford ‘thereby a mote rapid heating -of  the

liquid and ‘a more satisfactory distribution of -

““the same  through the chamber; as well .as to

minimize carbonization therein of the liquid,.
~such as oil or other bhituminous-products.

-“per 21, moreover, is- closed ‘at its opposite -end

“-by-a similar ring -37; and immediately. - from’
.- within the same extends outwardly a plurality
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of pipes 38 affording communication between
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said opposite end of the chamber 21 and the ad-
jacent end of chamber 26, as in passing through
the closing ring 39 of the said chamber 26.

1t will be noted that this end of the liquid heat-

‘ing chamber 26 is displaced axially with respect

to the corresponding- end of the chamber 2T so
as not only to -accommodate.the pipes 38 but to
afford a space or duct 40 for the gaseous heat-
ing medium in flowing from its:pass 32 to the
next succeeding pass 33. This displacement .of
chamber 26 will extend its far end 45:beyond

" the corresponding circumference 46 ‘of the head

31, the latter having a more or less snug fit

“with the ‘inner wall-of chamber 26 at the end
45, as shown, but notbeing : rigidly attached

thereto so that expansions-and contractions of

““the said head will not cause undue stresses to oc-

cur in the heat interchanger structure. - More-
over, the said head serves to maintain the spac-
ing of the various chambers as well as assuring
proper support therefor.

At the far.end 45, communicating'piﬁes 41

pass the liquid to the next succeeding and, in
the present showing, final liquid heating cham-
ber 25 which is displaced relative to the chamber
26 to accommodate the said pipes and afford.a
space or duct 48 for the outflowing gaseous

medium. . From this final ‘pass of the heating

chamber 25, the liquid is taken, from a plural-
ity of points and by means of pipes 50, 51, 52
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and- 53, to the distributing manifold 22 from. °

-which it ‘is supplied from. its outlgt 23 to the

point of use. .

1t will be observed that as a result of this con-
struction, “an - effective ' and thermally efficient
heat interchange will occur, for example, for the
direct heating of liquid bituminous products such
as road oils, or otheér fluids. )

I claim: - e ' w0

‘A heat interchanger comprising a cenitral com-.
bustion chamber and means to direct -therein a -
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gaseous heating medium, said combustion cham-:-
ber being surrounded by & series of coaxial, al-:

ternately arranged liquid heating chambers and

passes for the gases from the said -combustion:
chamber, a liquid distributing head for deliver-

ing the liquid to the liquid = heating chamber
nearest, said combustion chamber, the said head
being adapted -to receive liquid from an external

source and its inner surface being displaced from.
* but located:over the far end of the combustion

chamber to direct the gases issuing therefrom
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to the first of the passes, and the said head also .

being supported by the first of said liquid -heat-

_ing chiambers and being in contact at its circum-.

chamber which' extends beyornd the same and is

: unattaéhed;thereto. E
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ference ‘with the next-succeeding liquid heating: 8
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