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My invention relates to a heating device 
comprising, in general, a furnace, such as 
a grateifurnace, an oil. furnace, a dust-coal -' 
furnace, or the like, ?ues through which the 

' 5 hot furnace gases are caused ‘to ?ow, and 
coiled pipes or equivalent members which are 
located in said ?ues and through» which the 
?uid to be heated, such as steam or Water or 
a mixture of both, is conducted. 
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are subdivided into a plurality of, elements, 
as for instance into individual coiled pipes 
which are connected up in parallel so that 

' also ‘the steam etc., is subdivided into a plu 
15 rality' of currents streaming in parallel 

through the individual coils.~ The subdi 
vision of the heating members and ‘the ar 
rangement of the heating elements in the 
current or currents of the heating gas is-ef 

2° fected in such a way. that theheating ef 
fect is equally strong in all elements inde 
pendent of the-intensity of the ?re in the fur 
nace, as well as of the absolute the gas tenh. 
perature. - - , 

The coiled pipes, or the separate individual 
elementsof which they are composed, are so 
disposed that they form, partly or wholly, 
passages or ?ues for the furnace gases where 
by it is rendered possible to dispense with 
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' 3° walls of masonry or other refractory mate 
rial which are subjected to great wear and 
tear in that they are exposed to the intense 

, heat of the ?re-gases but are not cooled su?i 
ciently. In view of these de?ciencies of the 
known heating devices for steam etc., my im 
proved one is by far more reliable and the 
costs of erection, as well as of maintenance, 
are considerably less, vand as the weight of 
heating devicesv of the improved kind is by 
far lower they are suited particularly for 
portable. plants, as on locomotives and in 
ships. Another advantage; resides therein 
that the improved heating devices'becomegop 

45 _ erative in ‘a considerably shorter time in that 
?ring-up proceeds far more/quickly.v 
My invention is illustrated dia-grammatl. 

ically and'by way of example in the accom 
. panying drawing in which Figure 1 is a ver 
tical axial section through a heating device 

507 designed according to this invention; and 

The heating members for the steam.etc., . 

rounding Wall of masonry or the like.- The 

tubular space, with the‘ several pipe- por 

Figure 2 isv a plan of the two telescopically ' - 
arranged coils shownin Fig. 1._ ' 

'_ Referring to Figurel, ldenotes the upper 
most portion of a furnace of any suitable kind 
from which the hot gases pass upwards in the _55 
direction indicated by the arrow .11. 2 denotes 
superposed coiled pipes which form, in their 
entirety, .two telescopically arranged sets 
forming a central passage or ?ue in which 
the ?re gases stream upwards, and a tubular 
passage or ?ue in which they stream down 
wards whereafter they ?ow again upwards 
through another- tubular passage ‘or ?ue 
formed between the outer coil and the sur- 5 
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individual convolutions 'of the "individual 
coils contact with each other, as do 'also'the 
superposed sets, so that the ‘hot gases are 
compelled to -?ow through the entire length 
of each ‘of the consecutivepassages. The ex 
hausted gases leave the heating device at 6. 
Every individual pipe is so bent as to form ‘ 

some inner convolutions d1 and some outer 
convolutions d2 (Fig. 2) which are connected " 
with each other by a semicircular portion of .75 
tube 033 in such a manner that the direction 
of flow in the convolutions d1 is counter'to 
the. direction of ?ow in the convolutionsdz, 
as indicated by the arrows in Fig.2. The 
water or steam is supplied through a tube 4:, 
Fig. 1, into a distributing casing 3 from 
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which it is distributed into the pipe portions 
0! that conduct the respective ?uid to and 
into the convolutions (ii. The heated water 
or the superheated steam. or whatever the 
?uid may be, leaves'the coils d2 through the 
tube-portions d4, Fig. 2, and gets into ‘a col- _ 
lecting casing 6 from which it is conducted 

on 5 

‘away through another pipe (not shown) to 90 
the place of use.‘ 
A preferred constructional form of ‘the dis; 

tributing vessel 3‘ is that in which the supply 
'pipe'll extends down into. said‘casing to near 
the bottom thereof, and the dimension of the 

' bore of this casing is ,such that a tubular 
space is formed between the [inner surface 
of said bore and the outer surface of the 
tube 4, and that the holes connecting this. 

tions d increase in diameter from‘ the lower- 10” 
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most hole to the uppermost one so that the 
respectivei?uid is distributed practically uni 
formly upon the several convolutions fed by 
said tube-portions d. The same remarks 
apply to the collecting vessel 6. 
As the hottest gases passing through the 

central ?ue (formed by the convolutions (11) 
are surrounded by less hot gases (passing 
through the tubular passage between the con 
volutions d1 and (Z2), and as- these gases are 
again surrounded by still less hot gases (pass 
ing through the tubular passage between the 
convolutions d2 and the surrounding masonry 
.or the like), the losses of heat by radiation 
are reduced toa minimum. _ 

- The hot gases and the water or steam ?ow 
alternately in the same direction andin op 

, posite directions, and the sectional area of the 
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gas passages is so determined that the velocity 
of the heating gases is practically constant 
vin spite of the decrease of volume resulting 
from the .fall of their temperature. > 
The waste gases escaping at b may be 

utilized and exhausted in known manner by 
any known device for preheating the com 
bustion air to be introduced into the furnace, 
and this air, prior to being pre-heated, may 
be utilized forv cooling the masonry wall or 
the like enclosing the coiled pipes. 
I wish it to be understood that the‘ drawing 

shows the improved heating device merely 
diagrammatically. It will be obvious to every 
expert that the device can be so designed 
that it is easilypossible to separate the coils 
‘from one another and to remove them ver 
tically out of the space in which they are 
housed, also to re-insert them into that space 
from above; and it is also possible to arrange 
the distributing casing and the collecting 
casing upon or above the to 
and to connect them by vertical pipes with 
the coils ‘below them. Or lateral apertures 
may be provided in the surrounding wall 
through which the coils 'may be removed 
and re-inserted, and doorsvor other closing’ 

-. means'may be provided for said apertures 
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which latter a?’ord also access to the various 
surfaces requiring cleansing from time to 
time. , ' - ‘ 

In the constructional form shown in Fig. 1, 
every convolution supports all other convo- _ 
lutions located above it, but the arrangement 
of the convolutions and of the members 3 and 
6 relatively to one another may also be such 
that these members carry a part of the weight 
of the convolutions. The lowermost convo 
lutions (or all, as the case maybe) may be 
carried by annular rows of supports 5, Fig. 
1, through the interstices of which the ?re 
gases pass, as indicated by the lower arrows 
inthe neighbourhood of the numerals 5.‘ 
The heating of water in the coiled pipes, 

or the superheatingof steam therein, is very 
uniform. The temperatures which every 
coil is exposed to at the respective inner ?ue, 

of the device - 
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and outer ?ue are different, it is true, but the 
respective degrees are summed up in such a 
manner that the sum is the same at all con 
volutions. This will become ‘evident by the 
simple consideration that the ?re-gases are ' 
being cooled down according to the length of 
the way they have covered. Taking as an 
example the uppermost convolutions d‘, i. e. 
at the top of the column of convolutions, 
where the gases pass from the central ?ue 
to the ?rst tubular ?ue. Here the temper 
ature on the inner face of those convolutions 
and on the outer face thereof is nearly the 
same, as the ases have transmitted only lit 
tle heat on t eir way from the one ?ue to 
the other. Now let us consider the lower 
most convolutions pertaining to the same 
?ues, i. e. those convolutions which contact 
with the hottest gases, that is to say, on their 
inner faces.' Now While the gases ?ow from 
theinner faces of these convolutions to the 

- outer faces thereof, they must cover prac 
tically the entire length of the two ?ues con 
cerned, and it will be obvious that the tem 
perature which said outer faces are exposed 
to is by far lower than the temperature at 
the inner faces; the sum of the degrees is,’ 
however, in fact, practically the same as at 
the upper convolutions and so everywhere. 
Figure 2 which relates, practically to Fig. 

1, shows nevertheless a modi?cation in that 
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this set of convolutions is composed of two I _ 
tubes of diiferent diameters, viz a shorter 
tube of smaller diameter and a longer tube 
of larger diameter, the ?rst forming the con 
volutions d1 and the other the outer convolu 
tions (P. The two tubes are welded together 
at the portion d3. There is made up, by this 
provision, for the increase of volume of the 
steam by its increase of temperature while 
?owing through the consecutive columns of 
coils and the strain to which the tubes are 
subjected is, in the mean, equal at all por 
tions of all tubes. ' 
I wish it to be understood that I do not 

limit myself to thecon?gurations of the bent 
tubes shown in the drawing. These con?g 
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urations or .bends are merely examples' 
'Many other-shapes of the bent tubes are pos— 
sible without departing from the gist of this 
invention. That applies also to the ?ues 
formed by the-bent tubes, as well as to. the 
?ues formed by the surrounding walls. 

I claim: . a ' 

1. A ?uid heating device for furnaces'com 
prising a plurality of similar superimposed 
units, eachv unit consisting of a pipe bent to‘ 
form‘ concentric cylindrical communicating 
coils,'said units being arranged with said con 
centric coils in re istering relation, to form 
heat conducting dues for the furnace and 
said coils forming a contiguous wall for each 
.?ue, and means establishing communication 
between said ?ues at one end thereof. 

2. A ?uid heating device comprising a plu 
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memes 

rality of similar superim osed units, each 
unit consisting of a' pipe ent to form con 
centric cylindrical communicating coils, said 
units bemg arranged with said concentric 
coils in reglstering relation to form heat con-‘ 
ducting ?ues and said coils forming a con 
tiguous wall for each ?ue, means establish 
ing communication between said ?nes at one 
end thereof, and a common inlet and outlet 
header communicating with each . of said 
unitsk * _, \ ' 

In witness whereof I have hereunto set my 
‘ hand. _ 

' STEPHAN LGFFLER. 
15 - > ~ . . 
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