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This invention relates to improvements in Water 
heating devices and particularly to small fuel oil 
burning units such as are suitable for supplying 
domestic hot Water or for space heating par 
ticularly for Small houses, apartments and flats. 

Prior to this invention it was common practice 
to equip oil burner installations with boilers hav 
ing a side fire door like those used in coal burner 
installations. 
These early side fire door boilers were not of 

good efficiency and were not well adapted for use 
with Wall fame burners. The Wall fame ourner 
distributes an even zone of uniformly burning 
combustion products about the interior of the 
combustion chamber, and the usual side fire door 
opening was located only a few inches above the 
burner So that there was an intense heat release 
directly adjacent the door. This construction re 
Sulted in high heat loSS, about twenty two per 
cent, at the fire door, and I have found that even 
When the door is insulated at considerable ex 
pense the heat loss is still unavoidably high. 

In its preferred embodiment the invention come 
prises a unit type boiler haying a peripherally 
continuous heat transfer wall defining a COm 
bustion chamber having no side fire door and 
wherein the evenly distributed hot combustion 
products from a wall flame burner are enabled to 
uniformly scour a maximum of heat transfer 
surface of the boiler, for securing optimum heat 
transer to the boiler water. My novel boiler is 
open for inspection, repair and cleaning at the 
top where the passing combustion products are 
coolest within the boiler and to my knowledge is 
the first open-top boiler of this advantageouS Con 
struction, an insulated removable cover being 
provided during operation. 
With the above in mind, it is a major object of 

the invention to provide a novel boiler and Wall 
flane burner assembly wherein the Wall fame 
burner evenly distributes the flame and hot con 
bustion products in intimate uniform relation 
with a peripherally continuous heat transfer Wall 
of the boiler, 
A further object of the invention is to provide a 

novel open-top boiler especially adapted for co 
operation with a wall flame burner wherein a 
maximum of heat transfer area is provided in the 
boiler side walls and wherein the boiler is 3ro 
vided with a removable insulating cover func 
tioning as a wall of the combustion chamber ad 
jacent the flue. 

It is a further object of the invention to pro 
vide a novel liquid heating furnace construction 
wherein a relatively heavy boiler unit and the 
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burner mechanism and controls are supported on 
the floor directly by rigid structural standards, 
and the outer furnace casing does not carry any 
substantial weight, preferably being also sup 
ported on the standards. 
Other objects and advantages will be more par 

ticularly pointed out hereinafter or will become 
apparent as the description proceeds. 

In the accompanying drawings, in which like 
reference numerals are used to designate similar 
parts throughout, a suitable embodiment of the 
invention is illustrated for purposes of disclosure. 
The drawings are for the purpose of illustration 
only, and are not to be taken in a limiting or re 
strictive sense since it will be apparent to those 
skilled in the art that various changes in the 
illustrative arrangement may be resorted to with 
out in any way exceeding the scope of the inven 
tion. 

In the drawings: 
Figure 1 is a vertical sectional view on line --f 

of Figure 2 illustrating a water heating unit con 
structed according to a preferred embodiment of 
the invention using an external heat transfer 
member surrounding the combustion chamber; 
and 

Figure 2 is an enlarged top plan view, partly in 
section at various horizontal levels of the unit 
illustrated in Figure 1. 

Referring to the drawings, numeral gen 
erally indicates a heater enclosing cabinet casing 
having a removable top f2 and a base or footing 
generally indicated at f 4. As is particularly 
illustrated in Figure 2, casing is generally 
rectangular in cross-section with rounded corners 
except that the front wall projects forwardly to 
a center line giving it a somewhat prow shaped 
appearance. 
Within cabinet casing 0 is a heat transfer or 

boiler unit 6 which, in the embodiment of the 
invention illustrated in Figures 1 and 2, is pref 
erably an integral iron casting. In the claims, 
reference to the boiler shell or member will be 
understood to embrace both integral cast boilers 
such as illustrated or boilers made of cast parts 
joined together into an equivalent construction. 

Casting 6 comprises an outer, generally cylin 
drical, wall 8 of a thickness sufficient to insure 
the necessary strength to withstand the maxi 
mum hydrostatic pressure to which the boiler is 
to be subjected, and a substantially concentric 
inner wall 26 having a lower generally cylindrical 
portion 2 and an upper, partly cylindrical por 
tion 22. Between upper and lower wall portions 
2 and 22, wall 20 is formed with an integral in 
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stricted by throat 25 which causes a retardation 
of the flow and a resultant turbulence of the 
combustion gases below the throat and insures 
the intimate scouring contact of combustion 
products with the primary chamber walls and 
webs 26 and transfer of a large portion of the 
heat of the combustion products through Wall 
2f of the lower or primary heating chamber of 
heat transfer unit 6 to the water in space 9. 
The gases then pass through throat. 25 int0. 

baffle 40 from which they emerge through pas 
sage 38 in bafle 46 and flange 36 to flow in op 
posite directions around the annular secondary 
heat exchange chamber in intimate scouring 
contact with inner wall 22 of heat transfer unit 
6. The gases in a relatively cool condition then 

pass out through flue collar 30 to a suitable chim 
ney or stack. 

In the embodiment shown, a sheet 88 of suit 
able insulating material such as an asbestos com 
position is disposed between hearth plate 68 and 
the lower surface of bottom wall 46 extending in 
wardly to burner collar 89. Insulating sheet Or 
gasket 28 prevents the transfer of heat from the 
combustion chamber above it to the space below 
hearth plate 68 where undue heat might tend to 
damage burner motor 76. Gasket 88 also pro 
vides a gas-tight seal betveen support plate 68 
and the lower end of the heat transfer unit 6 
to prevent the escape of gases from the com 
bustion chamber, since nuts 0 and 74 when 
tightened clamp gasket 88 between plate 68 and 
casting wall 46. A pipe 89 conducts overflow oil 
from hearth 82 downward to inclined hearth 
plate 68. 

Heat transfer unit is is surrounded by a lag 
ging or layer of insulating material 9 to prevent 
radiation of heat from unit 5 to the surround 
ing IrOOm. 
The shape of cabinet casing is provides con 

siderable air space $2 between the front Wall of 
the casing and the adjacent potrion of insulated 
heat transfer unit 6. - 
Within casing 8 below space 92 is mounted a 

Suitable fuel oil control valve, such as the electro 
magnetic valve generally indicated at 94. Walve 
94 is carried by a bracket 95 suspended from 
boiler unit 6 as illustrated in Figure 1. Walve 
94 is connected to burner unit by an oil con 
duit. 96 and is suitably operatively provided with 
an automatic control device (not shown). So that 
fuel oil is supplied to the burner only when the 
burner is operating in response to a demand of 
the automatic control device. Valve 94 may also 
act to meter the fuel supplied to the burn2r to 
maintain a constant predetermined rate of fuel 
consumption. 
Within the casing space, beneath hearth plate 

68, are mounted a switch or relay box 98 and a 
transformer 8 which Supplies high electrica 
potential for igniting the fuel in the combustion 
chamber. The supply leads to box 33 are not 
illustrated and leads from box 98 go out to trans 
former G and through conduit 99 to the burne 
motor. ransformer 90 is mounted on a support 
bracket which is welded or suitaioly secured 3 
to portion 62 of an adjacent Standard 52. Box 
98 is supported by transformer 9). 

- The lower front portion of cabinet casing 8 
is provided with an opening through which con 
trol valve 94 and the other mechanism below 
plate 68 may be inspected and serviced, and this 
opening is covered by a removable door. 2 held 
in operative position by suitable means schi, aš 
screw 04. 

Footing or base member 4 is smaller in cross 
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sectional area than the bottom of casing í 0 by 
an amount determined by the extent of off-set 
60 of the boiler supporting Standards. This con 
struction provides an annular opening 36 around 
the bottom of casing through which air for 
combustion flows to the space below hearth plate 
68 and through air intake openings 8 in the 
housing of burner motor unit 6 to distributor 
head 78. 
The upper open end of the casing G is closed 

by removable top cover 2 within which is secured 
a thick block () of insulating material covered 
On its bottom side by a circular metal plate 2. 
Plate 2 rests upon the flat annular upper end 
wall surface 37 of heat transfer unit 6 and 
flange 29 and thus closes the upper end of the 
unit, and provides a closure wall for the upper 
end of the secondary heat transfer chamber. 
Plate 2 also contacts the flat upper end of baffle 
4) to form a top closure for the baffle member and 
rests on the upper flat side of flue collar flange 29 
as above described. Plate - f2 cooperates with 
baffle 4 in Symmetrically dividing flow of the 
conbustion products through the secondary heat 
exchange chamber and cooperates with baffle 40 
and wall 22 in guiding the combustion products 
to the flue. Insulation block 0 and plate 12 
aire Secured to the concave sheet metal shell 3 
of top 2, and are removable therewith so that 
the upper end of combustion chamber 23 is open 
when the top 2 is removed. 
At or near its center, insulation body ) is 

provided with an inspection aperture 4 which 
surrounds a smaller inspection aperture 6 in 
tha rate 2. - 

Shell f 3 is provided with a movable door 8 
Overlying aperture 4. When door f8 is raised 
On a hinge f2, an inspection opening is pro 
vided entirely through top 2 through which the 
flame of the burner in the combustion chanber 
may be inspected. 
In Figure 2, quadrant A represents a top plan 

view of the heat transfer unit and casing with 
cover 2 removed. Quadrant B is a somewhat 
diagrammatic view with projection 24 cut away 
to show the burner hearth and the electric ig 
niter 22 which is set in the hearth plate adjacent 
flame ring 84. Quadrant C is a diagrammatic 
lower section view similar to quadrant B but 
Slightly above and shows in addition shield 86 
and a grille member 24 mounted upon flame 
ring 84 to improve the combustion of the fuel 
and increase turbulence of the combustion gases. 
as they pass through the combustion chamber. 
Quadrant D is a section at substantially the same 
level as quadrant B but shows shield member 86 
and a drain opening 26 for removing from the 
hearth any liquid fuel which may drip from dis 
tributor head 78 or flame ring 84 onto the hearth, 
opening 26 being connected by tube 23 with a 
trip bucket 30 which operates valve 94 to dis 
continue burner operation if excess fuel oil flows 
into the trip bucket. As illustrated in Figure 1, 
the bottom wall of hearth plate 68 is inclined 
so that oil thereon flows toward opening 26. 
As is also illustrated in Figure 2, heat transfer 

unit 6 is provided with two pairs of pipe con 
necting bosses, as indicated at 32, 34, and 36, 
38. Bosses 32 and 36 are located near the 
botton of unit 6 and bosses 34 and 38 are 
located near the top of unit 6. A suitable pipe 
Connection extends from one lower boss and one 
upper boSs to a hot water storage tank. The 
Qther two bosses may be blanked off, or may be 
used for other pipe connections as desired. 
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The invention may be embodied in other spe 
cific forms without departing from the Spirit 
or essential characteristics thereof. The present 
embodiment is therefore to be considered in all 
respects as illustrative and not restrictive, the 
Scope of the invention being indicated by the 
appended claims rather than by the foregoing 
description, and all changes, which come within 
the meaning and range of equivalency of the 
claims, are therefore intended to be embraced 
therein. 
What is claimed and desired to be secured 

by United States letters Patent is: 
1. In a liquid heater, a heat transfer unit for 

use with a wall flanne type friel burner comprising 
an anniar shell having tªyo Substantially con 
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centric spaced walls connected at their corre 
Sponding ends and enclosing a Space adapted to 
contain liquid to be heated, said shell having an 
open top and an open bottom, 2, passage defining 
restriction within said shell dividing the interior 
of said unit into a lower primary heating chan 
ber and an ipper Secondary heating channher, 
and a, fOW {ii¥"e3?i:ig i3a,?iic Wyithith F?2,ifi Se3Oimdairy 
heating chamber pro ig an effectiº e con?int 
ation of Said passage is charging laterally into 
said secondary heat, exchange chanber. 

2. In a Yatse heater, 23 antiai' hollow Shell 
open at top and bottom and ha'ªying a lateral 
flue opening and an upper end wall externally 
formed as a continuous cove: Seat interripted 
by a fue opening receSS, a tibilar fue colar Se 
cured to said shell about said oeining, and neans 
on said fille collar fitting into said recess pro 
viding a substantially flush contination of Said 
cover seat across Said recess, whereby a Substan 
tially continuous cover Seat is provided on the 
upprr eind of Said Shell. 

3. In a liquid heater, a boiler unit engiosing 
a combustion channer, a casig surrounding Said 
boiler unit constructed and arranged to provide 
therevithin a first space below said boiler unit, 
and a Second cominlinicating space Slibstantially 
continuous therewith forwardly of the boiler Unit, 
means providing a renaovable front, cover on said 
casing affording agcess to said Spaces, and means 
mounting a fuel Frne Unit an assoriated Con-.. 
trols in Said Spaces, said controls including a 
fuel control valve located in Sail communicating 
Space adjacent Said cover. 

4. In a liquid heater, a boile: unit, a casing 
surrounding said unit, and heat insulated there 
from, rigid standards extendini: downwardly 
from said boiler unit for sungorting the latter 
directly on and spaced from a floor or the like, 
a fuel burner mounted Within said casi 
bottom of said boiler unit, çaji;} :asi 
nating short of Said foor, and inaatas is 
a base covering about the lower entis of said 
standards, Said covering bailing Spa, 23d fronta said 
casing to 32'ovide therebetween peripheral pas 
Sage means pfermitting entrange of combustion 
air to said burner. 

5. In a liquid heater, an open-top boiler unit 
having a fiuid contacting innar wall surrounding 
a combustion chamber. means in said boiler init 
Separating said combustion channer into a lower 
primary heat exchange chamber and an ipper 
Secondary heat exchangs charnhar and defining 
a restricted throai, through which hot, combstion 
gases may fiew from said grimary chamber to 
said secondary chamber, means providing a flue 
Opening in Said secondary chamber, and a 
laterally apextired baffle mainted on said throat, 
defining means and disposed in said secondary 
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chamber, said baffle providing a substantial con 
tinuation of Said throat for delivering Said hot 
combustion gases to said secondary chamber out - 
of registry with said flue opening. 

6. In the liquid heater defined in claim 5, said 
baffle concrising a tubular menhai mounted on 
said throat defining means and having an open 
sidº laterally opposite said fue opening. 

7. A boiler unit open at both upper and lower 
ends comprising a Substantially annular heat 
conductive sinell for Surrounding a combustion 
chamber and having inner and outer walls sepa 
rated by a space adapted to contain liquid to 
be heated, said space being substantially closed 
except for inlet and outlet connections, means 
providing a Substantially radial inward extension 
of Said inner wall providing a restricted throat 
region Separating said combustion chamber into 
over prinary and upper secondary heat ex 
change chambers, and a plurality of generally 
vertical heat absorption fins on said inner Wall 
below Said extension. 

8. A listic heater comprising a boiler unit 
SUlrolinding an internal Corustion chamber 

25 Separated into lower primary and ripper second 
ary heat exchange chambers interconnected by 
a flow restricting passage, said primary chamber 
being adapted to contain a fuel combustion as 
Sembly and said secondary chamber having a 
flute outlet, turbulence creating means in said 
primary chamber insuring intimate contact of 
the hot combustion products with the Wialis of 
Said primary chamber, and flow defecting means 
in Said Secondary chamber forming a passage 
Which in Sures intimate passage of said com- . 
bustion produits along the Walls of said sec 
Ondary chamber before escaping into said fiue 
outlet, Said flow deflecting means comprising a 
baffle constituting a portion of said latter passage 
and directing emergent combustion produits to 
ward the walls of said secondary combustion 
chamber substantially opposite said flue outlet 
and defining a Substantially annular passage for 
Said emergent combustion products within said 
Secondary chamber. 

9. in a liquid heater, a heat transfer unit for . 
use with a wa J fæ?tne typ 2 fel burner comarising 
an annular Shell having two substantially con 
centric Spaced walls connected at their corre 
Sponding ends and enclosing a spare adapted to 
contain liquid to be heated, said shell having an 
Open top and an open bottom, a nassage defining 
restriction within said shell dividing the interior 
of Said unit into a lower primary heating cham 
ber and an ipper secondary heating chamber, 
a flue outlet passage in the well of said secondary 
heating chamber, and a flow directing baffle with 
in Said Secondary heating chamber positioned in 
partially Surrounding relation to said passage so 
as to provide a Substantial continuation of said 
passage and having a side opening ot:t of registry 
With Said flue outlet passage discharging later 
ally into said Secondary heat exchange chamber 
out of registry with said flue otlet passage. 

10. In a liquid heater, an open top boiler unit 
having a fluid contacting inner wail surround 
ing a combustion chamber, means in said boiler 
unit Separating Said combustion chamber into 
a lower primary heat exchange chamber and 
an uppel' Secondary heat exchange chamber and 
defining a restricted throat through which hot 
combustion gases may flow from said primary 
chamber to said secondary chamber, means pro 
viding a lateral fue opening in said secondary 
chamber, and a laterally apertured baffle posi 
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tioned in said secondary chamber in effective 
continuation of said throat defiting Yeans, Said 
baffle being in partially Surrounding relatio; to 
said throat and having its lateral aperture out of 
registry with Said fue opening for directing Said 
hot combustion gases that arise through Said 
throat into Said Secondary chamber Out of regis 
try With Said fiue opening. 

1i. In the liquid teater defínei ?KM. Claim i, 
a cover assembly on said boiler unit, and said 
bafile COmprising a tuua ener eXtending 
Substantially between said throat defining means 
and Said COver aSSembly and having an open Side 
laterally opposite said fue opening. 

2. In a liquid heater, a boiler (nenbei for 
containing liquid to be heated and having an 
inner wall Substantially continuously geripherally 
and Synthetirically surrounding a combustion 
chamber and having an open top, peripheral 
means on Said inner Wall providing a Sistantially 
Central internal restricted passage intermediate 
the top and bottom of said boiler member sepa 
rating Said combUStion chamber into lower pri 
mary and upper secondary conbisic;n chambs 
portions, an oute wall on said boiler inenber 
Substantially coextensive with said inner Wall 
and Spaced therefrom so that said Walls may 
maintain an annular column of liquid to as 
heated therebetween, a removable cover asserably 
extending over said boiler top in gas tight seal. 
ing engagement therewith and Serving as a top 
Wall for said secondary coinhusion chaimler 
portion, a baffle member within said secondary 
combustion chamber comprising a substantial 
Continuation of Said passage, said baite member 
having a side opening through which products 
of combustion are directed into said Secondary 
combustion chamber portion, a wall fame fuid 
fuel burner disposed within said primary con 
bustion chamber portion for supplying hot, com 
bustion productS evenly around the periphery of 
Said combustion chamber inner wall to evenly 
release heat to be evenly a Sorbad by said collinn 
of liquid between said walls, said burner and the 
inner wall of said combustion Chain her being 
accessible through said open top and said passage 
for cleaning and repair upon eroval of said 
COver a SSerbly, and means providing a lateral 
flue paSSage through said boiler reimber Wails at 
the upper end of said secondary combustion 
chamber portion out of registry with said baffle 
Side opening. 

13. In a liquid heater, a boiler unit surround 
ing an internal Cornbustion chamber, means 
Separating Said chamber into lower primary and 
upper Secondary heat exchange chambers inter 
connected by a fiow restricting throat, said pri 
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O 
nary chamber being adapted to contain a fuel 
ourner a SSengly and providing a continuous 
peripheral heat exchange wall in the path of 
the hot products of combustion from Said burner 
aSSeably, a fiue outlet im, Said Secondary chamber, 
and tubular flow directing ineans in said sec 
Ondary chamber in the path of said products of 
CombiStion admitted by said throat positioned 
in effective continuation of said throat, a lateral 
Opening in Said tubular means disposed oppositely 
to Said flue outlet for substantially symmetrically 
dividing Said products of combustion and pro 
viding for intimate passage of said products of 
conoustion along the walls of said secondary 
chainbei before escaping into Said fille outlet. 

14. In a liquid heater, an annular boiler shell 
Surrounding a lower primary heat exchange 
Chamber, an upper Secondary heat exchange 
Chamber and a restricted passage therebetween 
for Conducting hot products of cormoustion from 
Said primary to said secondary chambers, a 
lateral flue outlet, in said secondary chamber, a 
top cover assembly on said shell closing the top 
of Said Secondary chamber, and a tubular baffle 
eXtending between Said cover assembly and said 

ll. Within said secondary chamber, said baffle 
ing laterally apertured out of registry with said 

le outlet for laterally discharging said products 
f 50mbustion into said secondary chamber out of 
gistry with said flue outlet. 
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