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5 Claims. (CI. 122-135) 

This invention relates to boilers and, more par 
ticularly, to that type of boiler which is adapted 
for heating residential houses and Small in 
dustrial establishments, 
The demand for an inexpensive and compact bodiment of the invention from which the several 

heating boiler has, heretofore, never been ef- features of the invention and the advantages at 
fectively met and, today, with so much emphasis tained thereby will be readily understood by those 
upon portability and compactness, the demand skilled in the art. 
for an efficient but Small boiler unit has been felt Fig. 1 represents a perspective view, partly 
more acutely by boiler manufacturers. Further- la broken away, of a boiler unit incorporating there 
more, the bulk of the residential homes being in the present invention. 
built today are constructed in a manner Such Fig. 2 represents a vertical Section taken Sub 
that only a relatively small space is allotted to the stantially along the line 2-2 of Fig. 1 with : 
heating plant, and thus, there is, and has been various parts left out for clarity. 
for some time, a need for a small comract boiler 5 Fig. 3 represents a top plan view of a hot Water 
unit. However, by reducing the size of the usual coil used in connection with the present boiler. 
type of boiler unit, it has been found that the Fig. 4 represents a sectional view of the hot . 
heating capacity and efficiency of the unit has water heating coil taken substantially along line 
also be reduced. 4-4 of Fig. 3. . . . . 

It is, therefore, a primary object of the present 20 Fig. 5 represents a perspective view of a flue 
invention to provide a small inexpensive boiler of the type incorporated in the present boiler. 
unit which will have substantially the same heat- Fig. 6 represents a top plan view of a complete 
ing capacity and efficiency rating as the existing flue unit. 
larger type boiler units. Fig. 7 represents a front end view of the flue 

It is a further object of the invention to provide 25 unit disclosed in Fig. 6 with One of the headers 
a boiler unit which is so compact that it may be removed. 
completely assembled with its oil burner and Like reference characters refer to like parts 
controls and be transported as a factory-tested in the different figures. 
unit to the building in which it is to be operated. Referring now to the drawings which illustrate 
Another object of the invention is to provide 30 a preferred embodiment of the invention, the 

a boiler unit having component elements which present boiler unit is substantially rectangular in 
are particularly adapted to be fabricated by shape and comprises a horizontally disposed base 
modern high-speed production methods, such as member 2F to which are Secured vertically dis 
machine Welding, thereby to maintain the manu- posed front and back walls 5 and 6, and side 
facturing cost of the unit at a minimum. 35 walls 7 and 8. These wall members support a 
Yet another object of the invention is to pro- cover plate 33. Which together with said walls 

vide a boiler unit having a flue construction which encloses the water-containing space of the boiler. 
makes for inexpensive manufacture but, at the As best illustrated in Fig. 1, the side, back, and . 
Same time, is characterized by its ability to top walls of the water-containing space may be 
transfer heat efficiently. do covered by a metal jacket 44, which is spaced 
Another object of the invention is to provide from the boiler walls by means of insulation ma 

a boiler unit with flues which may be completely terial 45, all in the usual fashion. An uninsulated 
accessible, throughout their length, through a cover door 39 is adapted to be removably secured 
Single boiler opening. over the front Wall f for the purpose of enhanc 

It is yet another object of the invention to 45 ing the appearance of the boiler unit. 
provide a boiler unit having hot Water Supply Mounted upon an extension 2d of the base 
coils which may be readily inserted into and re- member 2F is a usual type of oil burner unit 
moved from the unit without disassembling the having a burner nozzle extending into the boiler 
Same. . . . . . . . . . ... . . . unit through an aperture indicated at 50 and 
Yet another object of the present invention is 50 provided in a plate 3, covering the fire-box open. . . 

to provide an oil-fired boiler unit which produces ing, which plate is suitably secured upon the front 
steam or, hot water in an efficient, economical, Wall 5 of the boiler. This plate 3 is lined with 
and Safe manner, and which is quiet in Operation, fire brick, or other suitable heat-absorbing ma 
due to minimization of pulsation and rumble. terial 4. Disposed in front of the burner nozzle 
With the above and other objects in view, as 55 ppening 50 and upon the base 2F by means of . 

2 
will hereinafter appear, the invention comprises 
the devices, the combinations, and arrangements 
of parts hereinafter set forth and illustrated in 
the accompanying drawings of a preferred em 
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legs ., 8 is a baffle cover H having a bottom 3d, 
a rear Wall 9b, side walls 9c, 9c, and an inclined 
top wall 9 constituting a baffle plate. The baffe 
cover H defines a fire-box Space and, in conjunc 
tion. With the front Wall 5 of the boiler unit, 
effectively Seals off the fire-box Space fron the 
Water-containing portion of the boiler as the 
Various wall portions of the cover H are welded, 
or otherwise Suitably connected, to the boiler Wali 
5. Pins 9 and 2 maintain the rear Wall.9b in 

Spaced relation with the rear boiler Wall . 
Mounted directly within the confines of the 

baffle cover H is an open-topped fire box F which 
comprises a botton Wall 5, a real wall 6, and a 
pair of side walls Fa, and Fb. Elegs 52, 52 space 
the fire box bottom 5 above the baffle base sa, 
and the forward end portion of the fire box base 
and side walls butt directly against the fire 
brick A. ... - 

Referring particularly to Figs. 1 and 2, it is to 
be understood that the oil burner unit is effec 
tive to direct its flame horizontally into the fire 
box F and that a hinge plate 2 permits air to 
enter the fire box and thereby enhance combus 
tion. Of course, this plate 2 will also permit a 
view of the interior of the fire box and, thus, 
enables one to ascertain whether proper com 
bustion is being effected. The plate 2 is rotat. 
ably mounted upon a pin 28 which is carried by a 
bar 29 secured to the plate 3. 
The baffle plate 9 of the housing H is effective 

to direct the products of combustion towards the 
front portion of the boiler unit and Suecessively 
through flue sections , , and 2 and out 
through a stack connection 3 the back wall 3 
of the boiler. The upper end portion of the baffle 
plate 9 is welded to a bottom portion of a header 
plate b Which forins a back wall of a file Seca 
tion is having a front wall fed, side walls e, 
Oe, and a top wall d. As particularly shown in 

Fig. 2, the side walls e, i.e. are each welded at 
its bottom portion to a respective one of the side 
Walls 9c, 9c of the baffle cover 9 along the line 3, 
and the portions Of and g of the top Wall G. 
and the front wall d of the fiue section ) are 
welded to the front boiler wall 5, thereby to pre 
vent any Water from seeping into the fire box. 

Referring now to Figs. 5, 6, and 7, as well as to 
Fig. 2, it is to be understood that in the present, 
invention the boiler fues comprise a series of 
horizontally Spaced hollow elements a, b, c, 
fd, and le. Each end portion of these files 
extends through an appropriately shaped aper 
ture provided in a respective one of a pair of hori 
ZOntally Spaced header pates Ob and 2c. By 
Welding One end of each fuel to its associated 
header, a rigid Water-tight Structure is formed 
and is best illustrated in Fig. 6. The header plate 
2c is suitably joined to the stack connection 

by means of a fue section 2 comprising top and 
bottom walls 2b and 2a, and side walls 2d., 2d. 
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From this, it is to be understood that the con 
bustion gases are conducted from the fiue sections. 
0 to 2 by way of the individual fues a, b, 

fic, fid, le, and if, each of which is entirely 
surrounded by the boiler water, the normal level 
of which is designated by the line B of Fig. 2. 

Referring particularly to Figs. 5, 6, and 7, it is 
to be understood that each of the individual flue 
Sections Comprises a pair of identical corrugated 
Steel stampings which are placed together with 
their corrugations in phase and then welded 
along the line 53, 53 So as to form an open-ended 
flue having a tortuous gas-conducting passage 
Way therein, Broadly, each flue Section is shaped 

65 
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as a fiattened tube. Thereafter, each of the Com 
pleted fue elements imay be a SSembied to the 
header plates Ob and 2c, as hereinaboye de 
Scribed. By thus forming each fue element in 
this manner, the two halves thereof may be ineX 
pensively stamped from the same die and, fur 
thermore, since the top and bottom edge portions, 
as Wei as the in arginal portions of the Open file, 
are all left in an uncorrugated condition, the flue 
halves may be readily welded together and to the 
headers by automatic welding equipment. Also, 
since the flukes provide tortuous gas-conducting 
passageways, there is no need to provide the 
various files. With auxiliary ba?ile plates. As the 
fiues are corrugated Substantially throughout 
their entire length, it is clear that they present 
an extremely large surface area, to the boiler 
Water and, thus, function as eficient heat trans 
fer unitS. 

Fig. 2 discloses the boiler unit provided With a 
pipe coil 22d, located directly above the fiue sec 
tions and having an external pipe connection 23 
attached to a plate 24. This plate 25 is, in turn, 
renovably secured over an aparture formed in 
the Wall S of tine boiler Unit by means of Studs 
25 and nuts 26. The plate 24 is adapted to Sup 
port the coil 22d, and, thus, the coil imay be 
readily renoved from the boiler as a unit with the 
plate 25. Such coils function to heat water for 
Syarious household uses. 
Referring to Figs. 3 and 4, there is disclosed a 

modified form of hot water coil 22 which com 
prises two tiers of pipes 22d and 22b, and has i 
inlet and outlet connections 23 and 23d respec 
tively, each being carried by the plate 24. 

Fresh water may be supplied to the present 
boiler unit through a water inlet connection W 
formed in the lower portion of the boiler Wall 
6. The top wall 33 of the boiler is provided 

With a steam connection aperture 3 and a con 
nection aperture 32 to which a usual type of 
safety valve may be attached. A wet-return pipe : 
may be connected to the boiler by means of a 
connection aperture 3e formed in the boiler wall 
S. Corresponding to the openings 3 and 32 

in the boiler Wall 33 are apertures 3d and 32d. 
formed in the cabinet cover or housing C which 
is spaced from the boiler wall 33 by means of 
legs 34 and 35. Formed in the top forward por 
tion of the housing C are a series of slots 36, 36 
which permit air to enter the space between the 
housing door 39 and the front boiler wall 5 for 
the purpose of Supplying the oil burner with the 
requisite amount of oxygen for efficient combus 
tion. As illustrated in Fig. 1, various conventional 
instruments for indicating or controlling the op 
eration of the boiler may be mounted upon the 
boiler wall 5, as at 40, A, 42, and 43. Such in 
struments usually take the form of pressure gages, 
thermostats, aqua StatS, etc. 
From the above description, it is to be under 

stood that Water is fed to the boiler through the 
inlet W and rises to level B and thus surrounds 
the major portion of the baffle cover H, as well 
as the various flue Sections 0, , and 2. Due 
to this condition, and the fact that each of the 
individual flue sections is corrugated, as herein 
above described, the present boiler unit presents .. 
an extremely large heat transfer Surface area to 
the boiler water with a result that a high degree 
of boiler efficiency results. 
Having thus described my invention, what I 

claim as new and desire to secure by Letters Pat 
ent, is: 

1. In a boiler unit having a base, a boiler 
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mounted upon said base, a fire box disposed with 
in Said boiler and said base, a stack connection 
disposed at one side of said boiler above said fire 
bOX, and a flue section disposed within said boiler 
in Spaced relation with said stack connection and 
having an opening for the reception of gases from 
said fire box; the improvement which consists in 
the provision of a plurality of horizontally spaced 
gas-conducting flue elements connecting said flue 
section with said stack connection, each of Said 
flue elements comprising a pair of similar plates 
each having a pair of oppositely disposed edge 
portions thereof curved away from one side of 
the plate and welded to the similarly curved edge 
portions of its associated plate thereby to form 
a conduit having the shape of a flattened tube, 
and the opposing two sides of said tube being 
corrugated in phase and transversely of the tube 
length thereby providing a tortuous gas-conduct 
ing passageway therethrough. 

2. In a boiler unit having a base, a boiler 
mounted upon said base, a firebox disposed with 
in said boiler and upon said base, a stack con 
nection disposed at one side of said boiler above 
said firebox, a first hollow flue section connected 
with said stack connection and disposed directly 
Within said boiler above said firebox, and a Sec 
ond hollow flue section disposed directly within 
said boiler and having an opening for the 
reception of gases from said firebox; the in 
provement which consists in the provision of a 
third flue section unit for connecting Said first 
and second fue sections, said third flue section 
comprising, a pair of scaced header plates with 
correspondingly disposed elongated slots therein, 
and a plurality of individual gas-conducting flue 
elements disposed between and connected to said 
header plates, each of said flue elements having 
the general shape of a flattened open ended tube 
with the two opposing side walls thereof being 
corrugated transversely of the tube length there 
by providing a tortuous gas-conducting passage 
way therethrough, each of Said tubes having each 
of its open end portions disposed within one 
of the elongated slots of a respective one of said 
two header plates, said third flue Section having 
each of its header plates secured directly to a 
respective one of said first and second flue sec 
tions so as to conduct the hot gases from Said 
firebox to said stack connection. 

3. In a boiler unit having a base, a boiler 
mounted upon said base, a firebox disposed within 
said boiler and upon said base, a stack coin 
nection disposed at one side of said boiler above 
said firebox, a first hollow flue section connected 
with said stack connection and disposed directly 
Within Said boiler above said firebox, and a Second 
hollow flue section disposed directly within said 
boiler and having an opening for the reception of 
gases from said firebox; the improvement which 
consists in the provision of a third fiue section 
unit for connecting said first and Second flue sec 
tions, said third flue section comprising, a pair 
of spaced parallel header plates with correspond 
ingly disposed elongated slots therein, and a 
plurality of individual gas-conducting flue ele 
ments disposed between and connected to said 
header plates, each of said flue elements being 
horizontally spaced from the others and disposed 
between and connected to said header plates, each 
of said fiue elements having the general shape 
of a flattened tube with two vertically disposed 
and opposing side walls thereof being corrugated 
in phase and transversely of the tube length 
thereby producing a tortuous Open ended gas 
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6. 
conducting passageway therethrough, each of 
Said tubes having each of its open end portions 
disposed within one of the elongated slots of a 
respective one of said two header plates, said 
third flue section having each of its header plates 
Secured directly to a respective one of said first 
and Second flue Sections so as to conduct the hot 
gases from Said firebox to Said stack connection. 

4. A heating apparatus comprising, a boiler 
including a vertically disposed shell, top and 
bottom closure plates and having a combustion 
chamber and a combined water and steam cham 
ber formed respectively within the bottom and 
upper portions thereof, Said shell having a fire 
bOX opening therein communicating with said 
combustion chamber, said combustion chamber 
being defined by a vertically disposed open 
ended shell Secured upon said bottom closure 
plate and Spaced from Said boiler shell so as to 
be almost entirely surrounded by Water, the 
Open ends of Said clumbustion chamber Shell be 
ing Secured to said boiler shell at either side of 
Said firebox opening, and cover means Secured 
Over Said combustion chamber shell So as to seal 
the combustion chamber from the water and 
steam chamber, a vertically disposed open topped 
and open ended firebox shell mounted upon said 
bottom closure plate within said combustion 
chamber with the open ends thereof secured to 
Said boiler shell at either side of Said firebox 
opening, a first hollow gas-collecting flue sec 
tion connected directly with the upper portion 
of said combustion chamber for receiving the 
gases therefron, said first flue section being dis 
posed within Said water and steam chamber so 
as to be surrounded by the boiler water, a stack 
connection projecting from the upper portion of 
Said boiler shell, a second hollow flue section 
disposed within said water and steam chamber 
and being connected with said stack connection, 
and a plurality of individual gas-conducting flue 
elements connecting said first and second fue 
Sections So as to conduct the gases from said 
combustion chamber to said stack connection, 
each of Said flue elements being horizontally 
Spaced from each other and having the general 
shape of a flattened tube with the two opposing 
vertical side walls thereof being corrugated 
transversely of the tube length thereby providing 
a tortuous gas-conducting passageway there 
through. 

5. A heating apparatus comprising, a boiler 
including a vertically disposed shell, top and 
bottom closure plates and having a combustion 
chamber and a combined water and steam cham 
ber formed respectively within the bottom and 
upper portions thereof, said shell having a fire 
box opening therein communicating with said 
combustion chamber, said combustion chamber 
being defined by a vertically disposed open 
ended shell secured upon said bottom closure 
plate and Spaced from Said boiler shell. So as to 
be almost entirely surrounded by Water, the 
Open ends of Said combustion chamber she be 
ing Secured to Said boiler shell at either side of 
said firebox opening, and cover means secured 
Over Said combustion chamber shell so as to Seal 
the combustion chamber from the water and 
Steam chamber, a vertically disposed open 
topped and open ended firebox shell mounted 
upon said bottom closure plate within said com 
bustion chamber with the open ends thereof se 
cured to Said boiler shell at either side of Said 
firebOX Opening, a stack connection projecting 
from the upper portion of said boiler shell, and 
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a flue section disposed entirely within the water 
and steam chamber for connecting Said Stack 
connection with Said combustion chamber, Said 
flue Section including a pair of parallel and 
spaced flat header plates with correspondingly 
disposed elongated slots therein, and a plurality 
of individual gas-conducting flue elements dis 
posed between and connected to said header 
plates, each of Said flue elements having the gen 
eral shape of a flattened open ended tube with 
the two opposing side walls thereof being cor 
rugated transversely of the tube length thereby 
providing a tortuous gaS-conducting paSSage 
way therethrough, each of Said tubes having 
each of its open end portions disposed within 
one of the elongated slots of a respective one 
of said two header plates, Said flue Section unit 
having each of its header plates connected re 
Spectively to Said combustion chamber and Said 
Stack connection. So as to place said fue ele 
ments in communication with Said latter units. 

HOTHER. H. ANDERSEN. 
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