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This invention relates to water heaters or
_boilers, and with regard to certain more spe-
cific features, to boilers for use primarily
with domestic steam and hot water heating
6 plants, but applicable to produce steam or
hot water for any purpose, such as for power
generation or process work.
Among the several objects of the invention
" may be noted the provision of an improved,
10 compact boiler construction, having a flue
adapted to make more eflicient use of the
available heat in a given fuel; the provision
of a boiler requiring only a small amount of
water which circulates rapidly ; the provision
15 of a boiler having thin sheet-like but unre-
stricted waterways, adapted to promote rapid
circulation, whereby heat economies are in-
creased and clogging and deterioration re-
duced ; the provision of a boiler of the class de-
20 scribed having long heating passages adapted
to extract a maximum amount of heat ifrom
the gases passing therethrough ; and the pro-
vision of a boiler of the class described which
is compact in shape, light in weight and eco-
25 nomical of manufacture. Other objects will
be in part obvious and in part pointed out
hereinatter. |
The invention accordingly comprises the
elements and combinations of elements, fea-
80 tures of construction, and arrangements of
-parts which will be exemplified in the struc-
ture hereinafter described, and the scope of
the application of which will be indicated in
the following claims. |
In the accompanying drawings, in which 1s
illustrated one of various possible embodi-
‘ments of the invention, - .

Fig. 1 is a cross section taken vertically
through the boiler; and '

4 . Tig. 2isa front elevation thereof.

Corresponding reference characters indi-
cate corresponding parts throughout the sev-
eral views of the drawings.

Referring now more particularly to Fig. 1,
there is illustrated at numeral 1 an outside
smoke jacket which i1s mounted on and around
the boiler proper and which comprises suit-
able heat insulating material. This jacket 1
is closed in at its upper end by means of a
flanged cap 3 and at its lower end by means of
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-bottom
of said main shell 11. They serve to connect

"Ia condensation drain 5, forming part of a mud

ring 35, an angle iron 4 being clamped around
the lower end of said jacket 1 in order to hold

it in place. The cap 3 is provided therebe- .

neath with a mass 7 of mineral wool separat-
ing said cap 3 from an upper, preferably
superheating head drum 9. ,

~ The head drum 9 is joined to the main shell
11 by means of a plurality of tubes 13 (four
tubes in the present embodiment). The tubes
13 are welded or otherwise made fast to the

plate of the drum 9 and the head 15

the interior of the drum 9 with the water or
steam supply in the interior of the main shell
11, and also to separate the exterior portions
of said head 9 and said shell 11, whereby a
horizontal or lateral flue portion 17 is left for

flue purposes. It may be seen from Fig. 1 that

the jacket 1 has an annular spaced relation-
ship with respect to said shell 11, whereby a
vertical outer flue portion 19 is left to connect
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with said portion 17, also for flue purposes.

The drum 9, as stated, serves as a superheat-
ing element. '

In order to carry off the flue gases, a suitable
breeching 21 is provided, having a lower con-

‘nection 23 with said vertical flue portion 13’

and a by-pass connection 25 to said horizon-
tal flue portion 17. A check draft door 27 is
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placed at the lower connection 23 and a di-

rect-draft damper 29 in said by-pass connec-
tion 25. Another main direct-drait damper
31 is placed in the breeching between sald
damper 29 and the check draft door 27. =

The water drum or shell 11 is enclosed at its
lower end by means of the one-piece, prefer-

ably cast-steel bottom head or boiler base 83,

with which is integrally formed a mud ring

- 85, said condensation drain 5, a burner ring

37 and suitable legs 39. The double U shape
of the described casting lends 1tself to keeping
the castings straight as they come irom the

molding sand. Two of the three legs 39 are

provided with inlet passages 41 to which the

condensate-return connections are made. The,

remaining leg is provided with a drain or

blow-off port 43. The smoke jacket 1 engages

said condensation drain 5 to close in the verti-
cal flue portion 19, as described. The con-
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densation drain 5 is provided with a suitable
outlet 42 adapted to drip into a waste pipe.
It may be seen from said Fig. 1 that the
burner ring 37 is annular in shape and sup-
ports a conical inner flue 45, which flue 45 has
a water-tight welded connection with the
burner ring 37 and also a water-tight connec-

tion with said upper head 15 of the shell 11..

Welded to the inner rim of the condensation
drain § 1s said mainshell 11, the drain 5 form-
ing a spacer between said shell 11 and the
jacket 1. The burner ring 37 is of such di-
mensions that suitable coal grates or gas, oil
or like burners may be placed therein to sup-
ply a suitable Leating flame in the flue 45.
Inasmuch as the exact type of heating element
to be used is conventional, 1t is not shown nor
described herein. '

In annular spaced relationship with re-
spect to the shell 11 1s placed a shell skirt 47.
This skirt is open at the top and bottom and
1s held in suitable annular or other spaced re-
lationship by means of dented impressions
62. The skirt is held 1n position by an inspec-
tion tube 53.

In annular spaced relationship with respect
to the flue 45 is placed an internal cone skirt
49. This skirt is also open at the top and
bottom and 1s held in annular spaced rela-
tionship by means of dented impressions 54.
The cone skirt is not positioned parallel to
the flue wall 45 but is separated therefrom a
oreater distance at the top than at the bottom.
The purpose of this will appear hereinafter.

The spacing of both skirts 47, 49 is as close as

1s practicable.

It 1s to be understood that the skirts 47
and 49 each extend substantially the whole
length of the respective contiguous wall, by
which 1s meant that they are long enough to

effect a rapid circulation of water in the boil-

er.
An outlet 51 is provided for the boiler; and

a peep hole 53 having a heat resistant glass

55 1s connected with the flue 45 for purposes
of viewing combustion conditions. A suit-
able flame inspection member and cleanout
57, 3.180 provided with heat resistant glass, is
used. -

The boiler carries the ordinary operating
appurtenances, such as a pressure gage P,
themometer T, water gage W and flue gas
thermometer F. The legs 89 are ordinarily
mounted on suitable blocks 59. |

The operation of the boiler is as follows:

Water 1s led into the shell 11 through the
return pipe 41, up to a suitable level, the
exact level depending upon whether the boil-
er 1s being used for steaming or hot water
purposes. A. burner or the like is located
1n the burner ring 37 and the flame thereof
permitted to effect a passage through the in-
ner flue 45. The inner flue 45 is of a tapering
shape, because as the flame travels upwardly

1t 1s cooled and the volume diminished. If a

-on the flue wall.
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ume would result in the hot gases withdraw-
ing more or less from the heating surfaces.
By using a tapered flue, a longer period of
contact 1s maintained. 3

The cone expands at one temperature and
the shell at another and the head 15 functions
as a diaphragm take-up.

From the flue 45 the products of combus-
tion pass into the horizontal flue passage
17, around the water or steam tubes 13 and
thence down through the vertical flue passage
19 (around the shell 11) and normally to the
breeching 21 by way of the lower connection
23. Instarting a fire, when there is a defective
draft, some of the products of combustion,
may be by-passed directly to the breeching 21
by opening the damper 29. The said by-
passed products do not go through the flue
portion 19. '_ |

It 1s evident that the water within the shell
11 receives heat internally frcm the flue 45
and externally from the flue passages 17, 19.
The result is that heated water is formed on
the flue water surfaces and the external shell
surfaces. When the heat is great enough
steam bubbles are also generated, especially
The heated fluids rise near
the surfaces on which they are generated and
the purpose of the skirts 47 and 49 is to pre-
vent the heating water and steam from leav-
ing the heating surfaces too quickly. When
they are permitted to leave quickly, colder
water takes their place and the rate of cir-
culation is impaired.

With the present invention, the heated
fluids are held to their heating surfaces by
the skirts 47, 49 and the thermo-siphon cir-
culating effect is augmented. The result is
that less water is needed for a given heating
requirement, because the same water is used
again and again at a much more rapid rate.
The rate of heat transmission is also in-
creased because the temperature difference
or head between fuel and water is increased,
due to the rapid circulation. Both of these
results 1ncrease the operating economy.
~ Another advantage of the present construc-
tion is that, if the feed water has scale form-
1ng properties, its tendency to deposit scale

on the inside of the heating walls is decreased,

because of the scrubbing action of the rapidly
moving water and steam bubbles over the
heating walls. Scale ordinarily does most

damage at the heating walls, because it lowers
the capacity of the

walls to transmit heat, whereby the efficiency
of the boiler is lowered and the possibility of
burning out the plate is increased. This in-
vention, by reason of the closeness of skirts
to heating surfaces, eliminates all of said dis-
advantages. AT S

The purpose of increasing the distance be-.

.straig’ht flue were used the diminishing vol- -
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tween the cone skirt 49 and the flue 45 at .

their upper portions-is-to-counteract the re-
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duction in area of circulation which the cone
construction would otherwise effect. _
It may be seen that this invention also pro-

vides the maximum length of hot water film
“(between skirt and heating plate), as well as

a maximum of flue passage for a minimum

amount of water carried. The insulation
“about the boiler prevents or reduces loss of

heat by radiation. g . _
In view of the above, it will be seen that the

several objects of the invention are achieved
and other advantageous results attained.
As many changes could be made 1n carry-
ing out the above constructions without de-
parting from the invention, it is intended that
all matter contained in the above description
or shown in the accompanying drawings shall

be interpreted as illustrative and not in a

limiting sense, the scope of the invention be-

ing indicated in the following claims.
Iclaim: ' |
1. A boiler comprising a shell

contalning

water, an inner flue passing from end to

end through said shell, a spaced skirt in an-
nular relationship with respect to the water
side of the outer wall of said shell and a spaced
inner skirt in annular relationship with re-
spect to the water side of the inner wall there-
of, said skirts extending substantiaily the
greater parts of the wall lengths, sa1d inner
wall forming the wall of said inner fiue, the
space between skirts being open and iree, and
2 heating flue spacedly surrounding the outer
wall of the shell. S '

9. A boiler comprising a shell containing:-
water, an inner flue tapering upwardly and

passing through said shell, a spaced skirt
within and in annular relationship with re-
spect to the outer wall of said shell and a
spaced inner skirt in annular relationship

 with respect to the inner wall thereof, said

skirts extending substantially the greater

- parts of the wall lengths, said inner wall
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‘passing

forming the wall of said inner flue, and a

heating flue spacedly surrounding the outer
wall of the shell. '

3. A boiler comprising a shell containing

water, an inner flue tapering upwardly and

ing from end to end through said shell, a
spaced skirt in annular relationship with re-
spect to the water side of the outer wall of
said shell and a spaced inner skirt in annular
relationship with respect to the water side of
the inner wall thereof, said skirts extending
substantially the greater parts of the wall
lengths, said inner wall forming the wall ot
said inner flue, said spaced inner skirt pro-
gressively receding from the upper portions
of said inner wall, the space between skirts
being open and free and a heating flue spaced
from and surrounding said outer wall.

4. A boiler comprising a shell containing
water, an inner fiue passing from end to end
through said shell, a spaced skirt in annualar
relationship with respect to the water side

of, said skirts extending
~ greater parts of the wall lengths, said inner

3

of the outer wall of said shell and a spaced
inner skirt with an annular relationship with
respect to the water side of the inner wall
thereof, said skirts extending substantially
the greater parts of the wall lengths, said
inner wall forming the wall of said 1nner flue,
means for providing a flue passage arounc
the outer wall of the shell connecting with th
inner flue at the upper end of said inner flu.
allll(ilIWith a breeching at the lower end of the
shell. |

5. A boiler comprising a shell containing

water, an inner flue passing from end to end
through said shell, a spaced skirt in annular
relationship with respect to the water side ox
the outer wall of said shell and a spaced inner

skirt with an annular relationship with re-

spect to the water side of the inner wall there-
substantially the

wall forming the wall of said inner fiue,
means for providing a flue passage around
the cuter wall of the shell connecting with the
inner fiue at the upper end of said inner fiue,
a breeching connected to the lower end of the
sheil and a by-pass damper connecting said

breeching with the upper end of the flue pas-

sage around the outer end of the wall.
8. A boiler comprising a shell containing
water, an inner fiue passing from end to end
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through said shell, a spaced skirt 1n annular

relationship with respect to the water side
of the outer wall of said shell and a spaced

inner skirt with an annular relationship with

respect to the water side of the Inner wall
thereof, said skirts extending substantially
the greater parts of the wall lengths, sald
inner wall forming the wall of said inner
lue, means for providing
around the outer wall of the shell connecting
with the inner flue at the upper end of said
inner flue and with a breeching at the lower
end of the shell, and an upp
sages connecting said drum with the interior
of said shell, said drum being in'line with
and spaced from said shell to form the con-
nection between the outside flue passage and
the inner flue. o

7. A boiler comprising a shell containing
water, an upwardly tapering inner flue pass-
ing from end to end through sald shell, a
skirt positioned in spaced relationship with
respect to the water side of the outer wall of
said shell, an inner skirt :
and upwardly receding relationship with re-
spect to the water side of the inner wall, sa1d
skirts extending the greater parts of the wall
lengths, said inner wall forming the wall of
said inner flue, an upper drum, restricted
passages connecting said drum with the in-
terior of the shell, said drum beilng in line
with and spaced from said shell, whereby a
lateral flue passage is formed connecting with
the inner flue, and a jacket forming a flue pas-
sage around the outer wall of the shell, said

er drum, pas-
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last-named flue passage connecting with the
lateral flue passage and a breeching connected
to the lower end of the jacket. .

.8. A boiler comprising a shell containing
water, an upwardly tapering inner flue pass-
1ng from end to end through said shell, a skirt

positioned 1n spaced relationship with respect
to the water side of the outer wall of said

shell, an 1nner skirt positioned in spaced and
upwardly receding relationship with respect
to the water side of the inner wall said skirts

extending the greater parts of the wall

lengths, said inner wall forming the wall of
sald inner flue, an upper drum, restricted
passages connecting the drum with the in-
tertor of the shell, said drum being in line
with and spaced from said shell, whereby a
lateral flue passage is formed connecting with
the inner flue, a jacket forming a flue passage
around the outer wall of the shell, said last-
named flue passage connecting with the lat-

‘eral flue passage, a breeching connected to

the lower end of the jacket and a by-pass con-
nection between said lateral flue passage and

5 said breeching.

- In testimony whereof, I have signed my
name to this specification this 8th day of

March, 1927, .
_ SAMUEL B. HARDING.
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