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" having

- wherein
-Figure 1 is a side view of a hee.tmg spperatus |

o :_ure 3:

- “the flues.
- scribed in my Pa,uent Ne 2 259 299 1ssued Octo-
P ber 14, 1941, i
. The pI'IIlClD&l edventage ef the eenstruetwn
. ._f“_?-_.es above described, is that the rectangular flues
7 form a large surface area in contact with the
w0 liquid compered to the Volume of the fiue pes-
. sages, thus greatly increasing the transfer of
~heat from the burning gases to the liquid. Also
" the rectangular form of the flues facilitates the
. cleaning of the euter surfaces thereof. after con—
-~ .. tinued use.
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M&lll‘lﬁﬂ J Dewey, Detroit Mmh o
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2 Cla,lms

The mventmn reletes to gas-ﬁred furnaces

"_s,nd more particularly to gas-fired 1mmersmn'_ |

heaters for economically heating liquids. -

~ An object of the invention is to provide a com-
- pact errsngement of immersed heating flues
large surface areas for increasing the

o Lransfer of hest Irem the burmng gases to the

-~ liquid. o |
L Anether ebJeet is te prowde an 1mmers1en.

-}_*_j '--_heater with ﬂues thet ma,y be: mere readﬂy-
o eleened "

(Cl 126——360)

10

These and other obJects are attained by the

'-'_eppsratus hereinafter more fully described and

aceompenymg drswmgs,_
15

} 111ustreted in the

o embedymg the invention; |
- Figure 2 1s a Cross seetmn on 1111e 2---2 of F1g-

o ure 1;

Flgure 3 is a pla,n view pertly m sectmn of a

- modified form of apparatus:

Flgure 4 1s a eress sectmn on lme 4-—-—-4 of Flg—

o Flgure 5 is an enlsrged cross sectmn ef a rec-
.tangular flue of modified form. |
Referrmg to Pigures 1 and 2,

20
* their wide sides in a vertical plane, because this

These tubes heve thelr 1n1et ends pro;eetmg

through one end of the tenk and at the opposite
. end are connected to a rectangular header 217.

‘A series of rectangular flues 28 extend lengthwise
~of the tank, being connected at one end to the
header 271 and at the other end to a second rec-
- tangular header 28 which in turn has an outlet =

pipe 39 projecting through the same end of the
tank as the inlet ends of the tubes 286.

1gniting device while the outlet pipe 38 is con-

nected to a suction fan. In the modified con-

- struction -as described, the rectangular flues 28
- have the same advantage as in the first described

'construetlon in that they present a large surface
- area in conteet w1th the liquid snd ere readlly_ |
- cleaned.

Also there is a further advantege when the
rectangular flues are arranged, as shown, with
their narrow edges in a horizontal plane and

- | permits the c1rculet1ng Ilquld in the tank to .
- sweep against the sides and more re,pldly ex— |

() is a tsnk for

tract the heat from the flues.
‘It will be understood that the 1nvent10n else'

| ,contemplstes a construction as shewn in Flgures'

the liquid to be heated and i1# is the heating unit

~ comprising a vertical cylindrical inlet conduit 12
. .and a similar outlet conduit 13. Each conduit <
-~ has at the bottom thereof a rectengulsr header _

14 and 14A respectively between which extend

~ two spaced rectangular flues 5.

- wide side surfeces 16 and narrow edges 7.

30
Each flue has .

A. suction fan {8 is cenneeted to the outlet ;'_

- conduit {3 and a gaseous fuel and air mixing
~ device i8 is connected to the inlet conduit 12,
there being an electric igniter 28 for delwermg-

o a burmng gaseous mixture into the inlet con-
- duit where it is drawn by the suction fan through'
Suitable eutomatle controls - are de- -

10 |
4 length of flue may be greatly deeleased while

-~

In Figures 3 and 4 a medl

1 and 2 wherein there are more than two flues

18 extendmg between the headers i4 and (4A
-and converssly. wherem there is only a smgle |
-' ﬂue between the headers. | |

In Figure 5 there is 111ustreted a reeta.nguler |
flue I5A having. a series of fins 31 preJeetmg in-
wardly from each-of the side surfaces i6A. ' This
greatly 1ncreases the: metal surface eentaetmg

- with the gases trevelmg through the flue and
Imore quickly dlss;pa,tes the heat of combustion

to the side walls. It has been found that an .

- interally finned construction of this type con-
~ ducts the heat from 'Lhe flue gases to the 11qu1d'

in the tfank so much more rapidly that the total

~ maintaining the same efficiency as with a much
longer rectangular fiue without the ﬁns o

45

50
ed ferm of lmmer-— o

B _sion heater is shown. In this construction the
~ tank 25 has 4 eyllndrmal tubes 26 extending.
. lengthmse ef the tank aleng the 51des thereef

What I claim as my mventlen is:

1. An immersion heater comprising a eylmdrz-) DU

cal inlet conduit adapted to extend into a liquid,

a gaseous fuel and air mixing device connected
to the inlet of said cendult for dehvermg burn-
ing gases thereinto, an outlet conduit, a suction

fan connected to said outlet conduit, a pair of
“headers connected reSpectNely to said mlet and
outlet conduits and a series of rectangular flues
- extending between sald headers, the cross section
of each flue having one _dl_mens:ten substantially

55 Sreater than the other, providing parailel pas- T

» _ Each
of the tubes 26 is provided with a mixing and




sageways for said burning gases having large -
surface area compared with volume {o Increase
the tranfer of heat from the burmng mlxture to

said liquid. |
2. An immersion heater cemprlsmg an mlet
conduit adapted to extend into a liquid,; a gase-

ous fuel and air mixing device connected to sald
inlet condult for delivering burning gases there-' |

 into, an outlet condult a, suction means con-
~ nected to said outlet conduit, and a series of

‘flues providing parallel passageways extending
between said inlet and outlet conduits, each ﬂue'
being of a cross section having one d1mensmn sub-*_
stantially greater than the transverse dimension -

to form a large surface area compared to the 15

volume and in proximity o all portions of the
burning gas stream and to thereby increase the

8,543, 835

10 Number

2 335 854

4

~ transfer of heat from the burmng gases to the
llquid
MAURICE J. DEWEY.
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