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2,617,391 
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NT OFFICE 
WATER HEATER, 

David L. Raymond, South Euclid, Ohio, assignor 
to Perfection Stove Company, Cleveland, Ohio, 
a corporation of Ohio 

Application July 8, 1947, Serial No. 759,588 
(C. 122-1) Claims. 

1. 
This invention relates to water heaters. It has 

to do especially with the class of water heaters 
in which a water tank and a combustion device 
are combined in a single structure, and, more 
particularly, to a water heater of said class in 
which the combustion device consists of a liquid 
fuel burner. 
According to the invention, the water tank, 

with the burner located beneath it, is enclosed 
in a casing that is spaced from the tank; and 
one important object of the invention is to in 
crease the efficiency of the burner, and at the 
same time maintain the casing relatively cool, 
by entraining the air, supplied to the burner 
for combustion purposes, through, and diffusing 
it in, the space between the casing and tank. 
Another object of the invention is to provide 

a construction in which the products of con 
bustion are distributed over areas of the tank in a manner to utilize an extremely high per 
centage of the thermal units of said products 
in the heating of the water. 
Another object is to provide a construction for 

water heaters of the above class that is very Sub 
stantial and durable; that is relatively simple and 
is especially convenient of assembly, and wherein 
the burner is readily accessible for lighting and 
cleaning... . . . - t 
Other objects and advantages will become ap 

parent as this description proceeds and in the 
course of which reference is made to the accom" 
panying drawings wherein like parts are desig 
nated by like characters throughout the several 
views. . . . . . , in the drawings, Fig. 1 is a perspective view 
of a water heater embodying the invention Fig. 
2 is a fragmentary rear elevational view of the 
same; Fig. 3 is a central vertical transverse Sec 
tion substantially on the line 3-3 of Fig. 6; Fig. 
4 is a central vertical section from front to rear, 
as indicated by the line 4-4 of Fig. 6: FigS. 5 
and 6 are horizontal sections on the respective 
lines 5-5 and 6-6 of Fig. 3; Fig. 7 is a sectional 
detail, taken on the line 7-7 of Fig. 6; and Fig. 
8 is a fragmentary perspective view of the outer 
end of the cleaner for the oil supply tube, show 
ing the hanger in which the handle Of the Cleaner 
is engaged when the cleaner is not in use. 
The water tank, designated generally by the 

reference numeral , is made up of a cylindrical 
peripheral wall 2, a dome-like top 3 that has a 
cylindrical edge flange 4 which fits within the 
upper end of the cylindrical wall 2, and a dome 
like bottom 5 provided with an edge flange 6 
that is engaged with the inner side of the -wall 
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2 
2 a substantial distance above the lower end of 
the latter. Leak-proof connections are made. 
between said top and bottom and the peripheral 
wall of the tank, as by welding. Extended 
through and closely fitting central apertures of 
the top 3 and bottom 4 are the upper and lower 
ends of a flue 0 to which said top and bottom 
are welded. Disposed within the lower end of 
the flue 0 is a baffle 2 having a central aperture 
3. The baffle consists of a suitably formed aper 
tured disc or plate and is spaced from the lower 
end of the flue by supports 4 that consist of 
strips of metal that are welded at their upper 
ends to a skirt of the baffle 2 and have their. 
lower ends turned out beneath the lower end 
of the flue and tack welded thereto. 
Situated within the space below the bottom 5 

and surrounded by the lower end of the cylindri 
cal wall 2, and which space shall be referred to 
hereinafter as the burner compartment, is a com 
bustion device. This device, in the present in 
stance, consists of a bowl type liquid fuel burner. 
The burner bowl is designated 5, and secured, 
as by welding, to the outwardly flanged upper 
end of the peripheral Wall of the bowl is the 
lower flanged end of an annular top wall 6 which 
has a relatively large central opening surrounded 
by a downwardly and inwardly formed lip t8. 
Connected to the top wall 6, through the me 
dium of a suitable number of spacers 9, is an 
upwardly flared throat member 20. The throat 
member has a central opening that registers 
with that of the top wall 6 and is surrounded 
by a depending flange 2 . The assembly includ 
ing the burner bowl and throat member is fas 
tened to a downwardly tapering burner bowl 
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support. 23, by means of a suitable number of 
bolts 24. A peripheral flange, 25 of the burner 
bowl support 23 is tack welded to the inner side 
of the edge flange 6 of the tank bottom 5, and 
the joint between the burner bowl support and 
tank bottom is sealed with refractory cement, 
designated 26. It will be seen, therefore, that 
the throat member 20 and the burner bowl sup 
port 23 constitute a downwardly convergent wall 
structure that separates the combustion chamber 
thereabove from a burner compartment below 
said structure. 
An opening in the front side of the peripheral 

wall 5 of the burner is surrounded by a flange 
28 within which is secured, as by welding, the 
inner end of a so-called lighting tube 29 that 
is enlarged at its outer end. A plug 30 normally 
closes the lighting tube 29. The plug is shown 
as drawn from sheet metal with an enlarged 
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outer end that fits within the corresponding end 
of the lighting tube 29, and it is formed for co 
operation with projections 32 (Fig. 6) that eX 
tend inward from diametrically opposite parts 
of the enlarged end of the tube 29 when the plug 
is inserted and turned, all of which is in accord 
ance with common practice. A sleeve 33 is 
Secured Within the outer end of the plug and has 
opposed notches 34 within which means may be 
engaged for turning the plug. 
The botton wall of the burner bowl 5 is 

formed with a depression 35, and an air tube 36 
has its lower end sealed within a Central opening 
of said depression, 40 is a so-called pilot skirt 
which consists of a frusto-conical perforated wall 
of sheet metal, and supported centrally within 
said skirt is an air distributor 42 that is con 
nected to the top of said skirt by a plurality of 
spokes 43 which have their inner and outer ends 
connected, as by welding, to the air distributor 
and the pilot skirt, respectively. A relatively 
large rectangular opening 45 is made in the lower 
front portion of the wall 2 to afford access to 
the burner compartment. 
The above described tank and burner assembly 

is supported on a base plate 50 with the lower 
end of the cylindrical wall 2 resting on the de 
pressed marginal portion 5f of Said plate. Sub 
stantially throughout the region enclosed by the 
wall 2, the base plate is elevated Somewhat 
above the plane of the portion 5t whereon said 
wall rests, as appears from FigS. 3, 4 and 6, and 
generally triangular extensions 53 of the ele 
wated area, project toward the corners of the 
base plate and are accommodated by notches 54 
in the lower edge of the wall 2. The wall 2 is 
held down against the base plate 50 by bolts 
55 that have hooked upper ends engaged through 
holes 56 in the Wall 2. The threaded lower 
ends of said bolts extend through apertures in 
the base plate, and nutS 57 are applied to Said 
ends, desirably with a lock washer 58 and a re 
inforcing washer 59 interposed between each 
nut and the plate. The base plate is Supported 
a suitable distance above the floor by legS 60. 
These legs are shown as constituted of threaded 
bolts that screw into nuts 6, welded to the base 
plate, and the heads of which bolts bear on the 
floor. Such leg construction provides means 
for leveling the water heater and for compensat 
ing for any irregularities in the floor. The base 
plate, as best appears from Fig. 6, is generally 
rectangular with rounded corners and it is Sur 
rounded by an upstanding flange 65. 
Engaged with the outer side of an upstanding 

edge fange 65 of the base plate 50 is the lower 
edge portion of the peripheral wall 66 of a cas 
ing that encloses the tank and burner assembly, 
and sustaining said wall 66 with its lower edge 
Substantially flush with the underneath Surface 
of the adjacent marginal portion of the base 
plate are clips 67 (Figs. 3- and 6). These clips 
are somewhat in the nature of Z-bars and have 
their base flanges welded or otherwise Secured 
to the wall 66 and their other flanges engaged 
over the upstanding flange 65. The casing Wall 
is fastened to the fiange 65 by a Suitable number 
of screws 68. According to the arrangements 
shown, the clips 67 extend along the lateral 
sides of the structure, while some of the Screws 
68 are located on the rear side thereof, and 
others along the front side where they are ordi 
narily concealed by a door, as will presently 
appear. A rectangular opening 70 in the lower 
front portion of the casing wall 69 registers with 
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4. 
the opening 45 of the wall 2. The casing Wall 
is stiffened along the vertical sides of the opening 
70 by inturned flanges, and is reinforced acroSS 
the top of Said opening by a stiffener 73 that is 
fastened to the wall by screws 74. The narrow 
portion of the Wall 66, along the lower edge of 
Said opening, is held Straight by the upstand 
ing fange 65 to which it is secured by certain 
of the previously mentioned Screws 68. Con 
nected to the casing Wall along one Side of the 
opening 70, by a hinge T5, is a door 6 that 
normally closes Said opening and extends far 
enough above and below the same to conceal the 
Screws adjacent the upper and lower sides of 
the opening. A handle 77 is attached to the door 
adjacent its edge remote from the hinge T5, 
and shown as Secured to the inner side of the door 
by means 78 that fasten the handle to the door 
is a Spring latch 79 that cooperates with the 
flange along the adjacent side of the opening O 
and serves to hold the door in closed position. 

Situated near the botton of the Structure, 
and on the left hand Side thereof as the same 
is viewed from the front, is a so-called constant 
level valve 80. Said valve is supported by a 
bracket 8that extends through an opening in the 
adjacent portion of the casing wall 66 and is se 
cured by bolts 82 to the cylindrical wall 2. This 
constant level valve is standard equipment on 
many oil burning furnaces, space heaters, etc., 
and its construction and mode of operation are 
Well known to those familiar with modern oil 
burning apparatus. Liquid fuel is Supplied to 
the constant level valve from a Suitable Source 
(not shown) through a pipe 85, and communi 
cative connection between said valve and the 
burner bowl is established through pipes 86 and 
87, the inner end of the former being connected 
to the pipe 87, intermediate the ends of the latter, 
by a standard fitting 88. The inner end of the 
pipe 87 is curved upwardly and enters the bot 
ton of the burner bowl within the area of the 
depression 35, while the Outer end of said pipe 
is inclined upwardly and has applied thereto a 
cap 90 provided with an aperture through which 
a cleaning element 9 in the form of a tightly 
coiled spring, is reciprocable. The outer end 
of the cleaning element 9 has fastened to it 
a handle 92 in the form of a croSS bar that is 
normally engaged within a bifurcated clip Ol' 
hanger 93 (Figs. 4 and 8) that may be formed 
integral with the stiffener 72. When the clean 
ing element 9 is in retracted position with the 
head 92 engaged in the hanger 93, its opposite 

* end is forwardly of the connection between the 
pipes 86 and 87. When it is desired to clean 

: the pipe 87, the door 76 is opened, the head 92 
disengaged from the hanger 93, and the cleaning 
element reciprocated. 

Situated in the top of the casing wall 66 in 
slightly spaced relation thereto, and secured to 
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said wall by a suitable number of Screws 95, is 
a frame 00, said Screws being engaged in open 
ings in a depending peripheral flange Ot of 
said frame. The wall 66 has a depression adja 
cent each Screw 95 that contacts the flange O 
and accommodates the head of the Screw so as 
to dispose the latter within the plane of the 
outer surface of the wall 66. The opening of 
the frame 00 is ample to receive the cylindrical 
Wall 2 and, adjacent its corners, the frame is 
provided with diagonal, upstanding flanges 02 
to the inner Sides of which nuts fo3 are welded. 
threaded through the nuts 03 are studs 04 
which bear against the Wall 2 of the water tank. 
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By virtue of the studs 04, the tank may be 
located and held centrally of the frame 00. 
A casing top, designated 0, encloses the 

upper end of the Water tank, and its peripheral 
wall is slightly expanded adjacent its lower edge 
So, as to telescope over the upper end of the 
wall 66. The top i O is provided with a relatively 
large central opening f2 for the accommodation 
of the flue 0, said opening being surrounded by 
a depending flange. A water inlet pipe f 15 is 
connected, through a standard fitting 6, to the 
top of the tank on one side of the flue 0; and 
a pipe section f f continues downwardly from 
said fitting to near the bottom of the tank. A 
water outlet pipe f2O is connected to the top 
of the tank diametrically opposite the pipe 5. 
A pad 23 of heat insulating material occupies 
the space between the top 3 of the tank and the 
casing top ff0 and is provided with a central 
transversely elongated aperture 24 for the ac 
commodation of the flue 0 and the water inlet. 
and outlet pipes. - . 
The threaded inlet connection of a faucet 26 

() 

5 

20 

is extended through an aperture in the casing 
wall 66 and is screwed into a bushing that oc 
cupies a hole in the wall 2 adjacent the bottom 
of the tank. Said faucet may be used for drain 
ing the tank, or for drawing off water for various 
purposes. . 
A plurality of openings 30 (Fig. 2) are formed 

in the rear side of the casing wall 66 adjacent. 
the top thereof for admitting air to the space be 
tween the casing and the water tank. Air Soad 
mitted spreads more or less throughout said Space. 
and, descending, finally enters the burner con- ; 
partment through the opening 45. Under the in 
fluence of the flue draft, a part of the entrained 
air enters the burner bowl through the perfora 
tions in the peripheral wall thereof and through 
the air tube 36 and distributor 42. The part of 
the air so admitted serves as primary air when 
the burner is in operation, and secondary air en 
ters through the slot between the burner bowl 
top 6 and the throat member 20. The upward 
travel of the products of combustion is Sonewhat 
retarded by the deflector 2, thus causing the 
products to spread out beneath the bottom 5 and 
more effectively heat the water in the lower part 
of the tank. As the products pass through the 
opening 3 in the deflector f2 and continue up 
through the flue, heat will be transmitted there 
from through the wall of the flue C to the water 
in the upper portion of the tank. As the air ad 
mitted through the openings 30 passes down 
wardly within the space between the casing and 
the tank, it will be preheated so as to increase its 
vaporizing effect upon the liquid fuel in the 
burner bowl and thus enhance the efficiency of 
the burner. Also, the presence of air in said 
space, admitted at atmospheric temperature, will 
reduce the heat interchange between the tank 
and casing wall, thereby to maintain the latter 
much cooler than it otherwise would be. 
Having thus described my invention, what I 

claim is: 
1. In a water heater construction, a base, a 

tubular wall resting upon and connected to the 
base in spaced relation to the edge thereof, a top 
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joined to the upper end of said wall and a botton 
joined to the inner side of said wall a Substantial 
distance above the base, a combustion device be 
tween said bottom and base, a casing enclosing 
the tubular wall and having its lower end Con 
nected to the edge of the base, adjustable posi 
tioning means surrounding and Spacing the upper 
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6. 
end of the tubular wall from the casing, the case 
ing having air admitting means below said posi 
tioning means and adjacent its upper end and the 
tubular wall having air admitting means adjacent 
its lower end, means for Supplying fuel to the 
combustion device, and water conducting means 
communicating with the space enclosed by the 
tubular wall between said top and bottom for 
conveying water to and from Said Space. 

2. In a water heater construction, a base, a 
tubular wall resting upon and connected to the 
base in spaced relation to the edge thereof, a top 
joined to the upper end of said Wall and a bottom 
joined to the inner side of said wall a substan 
tial distance above the base, Water conducting 
means communicating with the Space enclosed by 
the tubular wall between said top and bottom for 
conveying water to and from Said Space, a COm 
bustion device between said bottom and base, 
means for Supplying fuel to Said device, a casing 
enclosing the tubular wall and having its lower 
end: connected to the edge of the base, a frame 
Surrounding and Spaced from the upper end of 
the tubular wall and attached to the casing, and 
studs adjustably carried by the frame and bear 
ing against the tubular wall for spacing the lat 
ter from the surrounding portion of the casing, 
the casing having air admitting means adjacent 
its upper end below said frame, and the tubular, 
wall having air admitting means adjacent its 
lower end. 

3. In a water heater construction, a base char 
acterized by a depressed marginal portion and 
having an upstanding peripheral flange surround 
ing said portion, a tank including a tubular wall 
having its lower end engaged within said de 
pressed marginal portion and connected to the 
base in inwardly spaced relation to said flange, 
a bottom joined to the inner side of said wall a. 
Substantial distance above the base, a combus 
tion device between said bottom and base, and a 
casing enclosing the tank and spaced from said 
tubular wall to provide between the casing and 
said Wall an air circulating space that surrounds 
said wall and extends substantially from top to 
bottom thereof, said casing having its lower end 
engaged with the outer side of the peripheral 
fiange of the base and entirely concealing the 
latter, clips Secured to the inner side of the cas 
ing and engaged with said flange for supporting 
the casing from the base, the casing having air 
admitting means adjacent its upper end and the 
tubular wall having air admitting means ad 
jacent its lower end, and means for supplying fuel 
to the combustion device. ". . . 

4. In a water heater construction, a substanti 
ally rectangular base, a cylindrical wall arranged 
With its longitudinal axis vertical and having its 
lower end engaged with and connected to the 
base in Spaced relation to the edge thereof, a top 
joined to the upper end of said wall and a bottom 
joined to the inner side of said wall a substan 
tial distance above the base, a combustion de 
vice between said bottom and base, a casing cor 
responding in cross-sectional size and shape with 
the plan of the base, said casing surrounding the 
cylindrical wall and having its lower edge con 
nected to the edge of the base, a substantially rec 
tangular positioning frame surrounding the up 
per end of the cylindrical wall in spaced relation 
thereto and to which the surrounding portion of 
the casing is attached, said frame having upw 
standing diagonal flanges adjacent its corners, 
adjustable means carried by said flanges for en 
gagement with the cylindrical wall, the casing 
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having air admitting means adjacent its upper 
end below said frame and the cylindrical wall 
having air admitting means adjacent its lower 
end, means for supplying fuel to the combustion 
device, and water conducting means communicat 
ing with the space enclosed by the cylindrical 
wall between said top and bottom for conveying 
water to and from said space. 

5. In a water heater construction, a base, a 
tank including a tubular wall resting upon and 
connected to the base in spaced relation to the 
edge thereof, an apertured bottom joined to the 
inner side of said wall a substantial distance 
above the base, a flue having its lower end joined 
to said bottom about the aperture thereof, a 
downwardly convergent apertured wall structure 
supported immediately below said bottom and 
across the interior of the tubular wall to provide 
a combustion chamber between itself and Said 
bottom, a burner bowl suspended from said wall 
structure in a position to discharge the prod 
ucts of combustion through its open top and 
through the aperture of said structure into the 
combustion chamber, and means for Supplying 
liquid fuel to the burner, a casing enclosing and 
spaced from the tank and having its lower end 
connected to the edge of the base thereby to pro 
vide an annular space about said cylindrical Wail 
substantially from top to bottom thereof, the 
casing being provided with air admitting means 
adjacent its upper end, and the tubular wall 
having means for admitting air from the Space 
between said wall and the casing to the Space 
occupied by the burner bowl. 

6. In a water heater, a tank including a ver 
tically arranged elongated cylindrical wall, a 
dome-like - bottom inset a substantial distance 
above the lower end of Said wall and Sealed 
thereto, a flue rising through the tank and open 
ing at its lower end through said bottom sub 
stantially centrally thereof, a downwardly con 
vergent wall structure extending across the space 
enclosed by the lower end of the cylindrical wall 
immediately beneath said bottom and dividing 
said space into a combustion chamber above the 
structure and a burner compartment therebelow, 
a burner bowl Situated in said compartment, a 
casing enclosing and spaced from the tank, a 
base surmounted by said cylindrical wall and the 
casing and closing the bottom of the space be 
tween them as well as the bottom of the burner 
compartment, the rear side of the casing having 
air admitting means adjacent the top thereof 
and the front side of the casing and the adja 
cent side of the cylindrical wall having relatively 
large openings that register and through which 
access is had to the burner compartment, a clo 
sure for the last mentioned opening of the cas 
ing, the burner bowl being provided with a light 
ing and cleanout Opening Within the area of the 
opening in the cylindrical wall. 

7. In a Water heater, a tank including a verti 
cally arranged elongated cylindrical wall, a dome 
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8 
like bottom inset a substantial distance above 
the lower end of said wall and sealed thereto, a 
flue rising through the tank and opening at its 
lower end through said bottom substantially cen 
trally thereof, a downwardly convergent wall 
Structure extending across the Space enclosed by 
the lower end of the cylindrical wall immedi 
ately beneath said bottom and dividing said Space 
into a combustion chamber above said wall struc 
ture and a burner compartment therebelow, the 
wall structure having an opening through which 
said compartment and the combustion chamber 
communicate, a burner bowl supported within 
said compartment and arranged to deliver its 
products of combustion through the opening of 
said wall structure into the combustion chamber, 
a baffle consisting of an apertured plate disposed 
within and across the flue a short distance above 
the lower end thereof for retarding the upward 
passage of the products through the flue, a cas 
ing enclosing and spaced from the tank to pro 
vide an air circulating space about the aforesaid 
cylindrical wall substantially from top to bottom 
thereof, a base surmounted by said cylindrical 
wall and the casing and closing the space be 
tween them as well as the bottom of the burner 
compartment, the rear side of the casing having 
air admitting openings adjacent the top thereof, 
and the front side of the casing and the adjacent 
side of the cylindrical wall having relatively large 
Openings through which access is had to the 
burner compartment, a door for closing said rela 
tively large opening in the casing wall, the burner 
bowl being provided with a lighting and cleanout 
Opening within the area of the opening in the 
cylindrical wall. 

DAVID L. RAYMOND. 
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