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The present inventlon relates to heating de-
vices and, more partieularly, a boiler for steam
or hot water.

The main object of the invention resides in the
provision of a device of the character described
which operates at high efficiency.

Another object is the provision of such a device
which 1s highly versatile in use,

A further object concerns a hoiler of the char-
acter described mdapted to operate at & high
degree of econoimy,

Still another object contemplates a hot water
or steam boiler in which convection losszes are
reduced fo a minimum.

A gtfll further object envizsages g boiler rela-
tively inexpensive and easy to construct.

Other ohjects and advantages of the inven-
tion will become apparent, or be pointed out
further, during the description to follow.

As an example, and for purpeses of illustra-
tion only, an embodiment of the invention iz
ghown in the annexed drawings wherein:

Fig. 1 15 a top plan view of a boiler according
to the invention;

Flg. 2¢ is a vertical gection through the upbeyr

portion of the boiler;

Fig. 2b 15 a vertical section through the lower
portion of sald boller and complementary to Flg.
2a;

Fig, 3 iz a partial elevation of the outer casing
taken on line 3—3 of Pig. 2a;

Fig. 4 is g horizontal half section taken on line
—4 of Flg. 2a;

Fig. 5 is s similar view faken on Line §-—B of
Fig, 2a; and

Fig. 6 is yet another similar view taken on line
6—6 of Fig. 2b.

Referring to the drawings, wherein gmilar
reference characters represent corresponding
parts throughout, the reference letter O desig-
nates the outer casing of the device, which casing
enicloses the holler itself, water jacket, flues and
other elements associated with said bholler. A
base B terminates the boftom of said casing,
which base serves as an ash pit when burning
zolid fuel, or a burner compartment when lquid
or gaseous fuel is used. The trap door 10 sexrves
to tend the fire or service the burner.

Disposed inside the cazing, and spaced concen-
trically therefrom, there is provided the boller
proper which consiats of a cylindrical wall 15,
defining 2 combustion chamber C, and a water
Jacket therearound. Sald Jacket is formed by the
bottom wall IT and the double wall 13 spaced
from the easting I6 and extending upwardly for

(€L

10

15

a0

ki

40

45

60

i

122—182)

& portion of the hoiler height; furthermore, the
upper part of said jacket is eonstituted of douhle
plates and a dome to be described later on,

As shown to advantage in Fig. 25, the outer
wall 18 of the jacket is depressed to form an an-
nular eavity 19, the wall 20 of which accordingly
lies closer to I5 to form therewith a constriction
in the jacket, approximately adjacent to the point
of the combustion chamber where the highest
temperature preveils,

The upper edze 21 of the outer jacket wall 18
extends very slightly above the eavity 19 to form
8 fange, seid flange receiving the lower ex-
tremity of a double wall comprising the upper
part of the jacket. This double wall consists of
concentric eylinders 23 and 24 spaced to form
a dead-alr space 25 therebetween, for heat in-
sulating purposes. Said double wall iz dome-
shaped at the top, and aperfured to receive the
outlet header 26 welded or olherwise secured to
the inner cylinder 23, as shown in Fig. 2a; the
outer cylinder 24 terminafes short of the Said
header to accommodate a cnllar 21 to which &
casing cover is attached. -

The Inner wall 15 of the jacket, defining also
the combustion chamber C, is provided at its
upper edze with a margfna] flange 30 having a
peripheral upstanding rim 31, said rim retaining
& dome 32 resting thereagainst on the flange 30.
To the summit of said dome a flue pipe 33 iz
welded and which extends npwardly through the
jacket and header 26, where It issues through the
packing gland 35. The waler clreulating cir-
cuit is completed by the addition of a water inlat
36 disposed at the bottom of the jncket, in the
outer wall 18; thus, water enters 36, rises in the
jacket and the dome until it comes out of the
boiler through the outlet pipe 31 connected to
the header 26.

The cireuit of the combustion gases forms, in
reality, the important characteristic of the in-
vention; sald cireuit is arranged to complete the
longest possible travel of the gases between their
Ineeption and their exhaust to o chimney.

The first portion of this fravel iz the obvious
upward movement from the source of heat to the
dome of the combustion chamber where further
upward movement through the pipe 33 is not-
mally blocked for reasons to be explained later
on, From the dome, the npext portion of the
gases’ travel iz a downward movement through
a multiplicity of pipes 40 disposed between the

flange 30 and the wall 4] of the cavity 19 and

effecting communication between the dome of

the combustion chamber and sald cavity 18 in the
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outer side of the water jackef, as previously
described. In order that the gases cireulating in
sald pipes 40 be forced to scrub the side of said
pipe, internally, there is placed in each tube or
pipe g twisted narrow strip of metal 42 the edges
of which contact the inside walls of the pipes and
form, in eflect, a screw thread Imparting to the
gases a rotary movement,

The combustion gases discharged in the cavity
19, and enclozed between said cavity end the outer
caslng O have & natural tendency to escape up-
wardly between the ouler wall 24 of the waber
jacket and said casing © to collect at the top of
said casing. The gases are then exhausied fo a
chimney through a flue pipe 45 connected to the
casing cover 28 and thexefrom to the chimney
pipe 46,

For by-passing purposes, as for instance when
starting a fire in the beiler, & short connection 47
between the ducts 33 and 46 is provided so that
‘the hot gases rising-in 33 may escape directly to
the chimney, When, howover, the boiler has
heen properly heated and a clean fire obtained,
the butterfly-valve 58 may ke closed by means of
the guter handle 51 to inferrupt communication
between 33 and 45: obviously, in that case, the
gases will have to follow the travel previously
given to tho pipe 40 and around the water jacket.

Ho far deseriked, the beiler is perfectly operable
to heat water in an efficient manner and to con-
duct the cornbustion gases to a chimmney assum-
ing, however, that the air of combustion is drawn
through the door 0 or suitable rezulatable open-
inng thergin. In order to increase further the

efficiency of the device, and fo reclaim; =0 to 4

‘spesls, 8 greater portion of the heat contoined in
the combustion gazes, heai-exchanging meang in
the casings proper aYe provided and will be pres-
ently described,

Zaid heat exchanging mesns consizts of a net-
work of tubes disposed in verticsl and spaced
parallel relation, said tubes 50 extending inside
the casing botween the same and the puter wall
24 of the water jacket. Furthermore, the said
tubes open at their lower end near the botbom
of said water jacket immediately below the cavity
19. At their upper end they terminate just short
of the casing cover 2% and are provided with
elbows 51 through which the upper end of the
tubes open to the atynosphere outside the casing.

A3 shown fo advantage in Fig. 2b, the lower
ends of the tubes §0 extend through an annular
pate 52 closing the bottom of cavity 19 belween
the wall 20 and casing proper ©O. Purpose of
this arrangement is to form & barrier between
seid cavily 19 and ihe underside of the boiler
proper which communieates with the combustion
chamber at the bottom thereof. 'The tubez 59
opening below the harrier 52, therefore, oberate
to admif, below said barrier the air necessary for
combustion purposes.

Inasmuch as said air of combustion iz ezrrled
downwardly in the pipe 40, in counfer-current
to the hot combustion gassz eirculating around
the tubes 50 on their way to the chimney, a large
amount of the heat of sald gazes will be trans-
ferred by conduction through the tubes to the air
circulating therein, which sir of combustion will
he effectively heated before being admitted to the
combustion chamber. The net result of this ar-
rangement is to provide an inner lining in the
casing whichh effectively cools the same and,
thereby, avoids & great loss of heat by convecnun
.on the outside of said casing.

Cther refinements of the boiler aceording to- thn
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invention may consist of a water level gauge 55
whenever sald boller is to be used for steam heat-
ing, & steam pressure gauge 56 in the outlet
header 26, az well a8 spy glass §0 disposed at the
extreme top of the duet 33 for visually inspecting
the flame inside the furnace whenever desired.

Under certain peculinr conditions, it may hap-
pen that condenszation occurs on the outer sur-
face of the pipe 59, especially when starting a
fire in the boiler, in which case water may drip
in the cavity 19 and accumulate over the annular
plate 52: in order to drain thizs water a favcet or
gock 65 is provided in one side of the casing im-
mediatcly above 52 for removing accumulation
of condensation water,

Finally, for facillty in installation the boiler
may be mounted on adjustable legs T8 which are
direetly attached to the base of the water jacket,
as shown clearly in Fig. 2h.

From the forepolng it should be evident that
the present invention is an advance of the arb in
that it provides for a beiler which is easily adapt-
able to hot water or steam heeting, which boiler is
very compact and quite efficient for burning any
fuel whatever in & most econcmiecsl manner.
More particularly, it is emphasized that the re-
verse fiow of combustion gases circulating in a
direction opposed fo the natural current of water
being beated, result in a most complete trans-
fer of the heating energy, the heat exchanging
net work of the outer part further avoiding the
comvaction losses which are normally present in
hojlers having heated walls in direet contact with
atmospherie air. Therefore, clumsy and costly
insulating fackets are unnecessary and their ab-
senee provide foramaore compact and neat device.

Tt must be understood that various changes as
to the shape, size and arrangement of parts may
bz resorted to without departing from the spivis of
the invention or the scope of the subjoined claims.

Having thus described my invention, I ciaim:

1. A proiler of the character deseribed, com-
prising & combustion chamber, & water jacked
surrounding said chamber, & dome al the top of
the chamber, flue pipes eXtending downwardly
inside the jacket from the dome margin io an
intermediate peripheral cavity on the outside of
the jacket, & casing apaced from the jacket and
surrounding the same to form s concenttic smoke
flue, 4 chimney flue connected to the top of said
casing, an anhular Ting ot the boftom of the
jucket cavity to close the space betwesn the jacket
and casing, and & plurality of closely spaced par-
allel tubes opening near the top-of the casing and
extending downwardly inside the same and
throush the ring for admitting combust..an air
thersunder.

2. In a holler as elaimed in claim 1, twisted flat
narow strips inserted inside the Aue pipes for im-
parting a rotating action to the cambustmn gases
oireniating therein. -

&, In a boiler as claitted in claim 1, a duet con-
‘necting the top of the dome to the chimney flua,
and valve means in seid duct for inferrusting
circulation therein,

4. In g boiler as ulalmcj in elaim 1, means at
the bottom of the jacket cavity for draining con-
densation water accumulating therein,

5. In a boiler, a cambostion chamber, & water
jacket surrounding eaid c¢hamber heving a peri-
meiric recess intermediate the length thereof,
flue pipes extending longitudinaily through said
jackef in communication at one end with ssid
chamber. and at the other end with sald recess, a
pasing spacedly enclosing seld facket and cham-
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ber to form a coneentric smoke flue, & ring plate
between ihe casing and the jacket closing the REFERENCES CITED

space thercbetween adjacent the recess, and a The lollowing references ara of record in the
plurality of closely spaced parallel tubes open to file of this patent:

the atmosphere near one end of the casing and § TUNTTE ;

extending longitudinally inside the same and out- . B e AR BATIN TS

side the water jacket and penetrating through the :Tumber_ Name Date
said ring plate for admitiing preheated air of com- 172,687 Collignen _________. .- Jal. 26, 1876
bustion to said ehamber. 621,800 Kiugh ________.___. Mar 21, 1899

HERVE ADELARD GIROUARD. 10 1366098  Trumble e QOct, 19, 1820
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