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UNITED STATES PATENT OFFICE 
2,350,597 

wATER HEATER 
Edwin Esson, Kansas City, Mo., assignor to Lock 
Stove Company, Kansas City, Mo, a corpora 
tion of Missouri 

Application September 2, 1941, Serial No. 409,158 
(C1, 122-30) 6. Claims. 

This invention relates to solid fuel burning 
heaters, particularly designed for heating water 
or similar liquids, and has for its principal ob 
ject to provide a heater of this character which 
is capable of operating over a long period of time 
with a single stoking and which requires little 
attention, thereby giving advantages of heaters 
using the more expensive types of fuel, such as 
EaS. 
Other objects of the invention are to provide 

a heater of this character with a relatively large 
fuel magazine from which the fuel is automat 
ically fed to the burning chamber; to provide for 
passage of the products of combustion and air 
supply for effecting substantially complete com 
bustion at a relatively slow burning rate; to 
provide a simple, compact structure that is read 
ily manufactured and assembled; to provide a 
heater structure which avoids clogging of the 
flues and passageways by the fuel inserted in the 
magazine; to provide a heater of substantially 
square or rectangular design with a preferably 
cylindrical fuel magazine and utilizing the corner 
spaces for flues thereby giving efficiently and 
evenly distributed radiant heat; to provide for 
admission of secondary air in preheating rela 
tion with the flue outlets; and to provide for in 
troducing the secondary air into the products of 
combustion being discharged from the upper end 
of the flue Outlets. 

In accomplishing these and other objects of 
the invention, as hereinafter pointed out, I have 
provided improved details of structure, the pre 
ferred form of which is illustrated in the accom 
panying drawings, wherein: 

Fig. 1 is a vertical section through a heater 
constructed in accordance with the present in 
vention. 

Fig. 2 is a horizontal section on the line 2-2 of 
Fig. 1. 

Fig. 3 is a horizontal section on the line 3-3 
of Fig. 1. 

Fig. 4 is a rear view of the heater, particularly 
illustrating the draft control and showing the 
upper portion of the heater in section. 

Fig. 5 is a detail perspective view of the grate 
basket. 

Fig. 6 is a fragmentary section through the 
lower portion of the heater on the line 6-6 
of Fig. 3. 

Referring more in detail to the drawings: 
f designates a heater constructed in accord 

ance with the present invention and which in 
cludes a substantially rectangular shell or jacket 
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side walls 3-4 and front and rear walls 5-6 
connected at the corners in preferably rounding. 
curves as shown at in Figs. 2 and 3. The lower 
portions of the walls are shaped to provide corner 
legs 8 for supporting the botton 9 of the heater 
above the floor and provide for air circulation 
thereunder, the bottom 9 being inset upwardly 
within the jacket as best shown in Figs. 1 and 6. 
The upper end of the jacket is closed by a sub 
stantially dome-shaped top 10, having a peri 
metrical flange seated over the upper edge of 
the jacket. The rear portion of the top has a 
flue outlet collar 2 which is adapted to be con 
nected by a vent pipe 3 with a chimney (not 
shown). The front of the top is provided with 
an inset door opening 4 that extends over the 
fuel magazine and is closed by a door 5 suitably 
hinged as at 6 and adapted to be manipulated 
by means of a knob . . 
Formed in the lower portion of the front of the 

jacket and above the bottom 9 is an ash-pit and 
draft opening 8, suitably framed as at 9 and 
adapted to be closed by a door 20 hinged as at 2 
to the upper portion of the frame so that the 
weight of the door normally retains it in closed 
position. Inset within the jacket, Substantially 
in alignment with the upper portion of the ash 
pit door, is a grate basket 22 which supports the 
fuel in the magazine and provides for admission 
of combustion supporting air as well as con 
nections with corner updraft flues, later de 
scribed. The grate basket includes a plate por 
tion 23 substantially conforming to the cross 
sectional shape of the jacket and has depending 
flanges 24 on the sides thereof which are at 
tached to the jacket in a manner as to firmly 
support the basket. The corner portions of the 
plate are preferably provided with substantially 
angular-shaped notches 25 to form inlets from 
the ash-pit 26 for passage of secondary air. . 

Depending from the center of the plate por 
tion 23 is a fire-pot 2 terminating at its lower 
edge in depending fingers 28 having inturned 
ends 29 for supporting a grate 30, the grate 80 
being provided with openings 3 through which 
ashes are discharged into the ash-pit and pri 
mary air is drawn through the fire in cooperation 
with the air moving through openings 32 that 
are provided between the grate supporting fin 
gers 28. Formed in the corners of the plate por 
tion 23 are openings 33 connected with openings 
34 in the pot 27 by substantially elbow-shaped 
ducts 35. With the grate supported within the 

2 preferably formed of sheet metal and having 65 jacket, the plate portion 23 forms a ledge for 
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supporting a heating ring through which the 
water or other liquid to be heated is circulated. 
The ring 3 is preferably circular and includes 
spaced inner and outer walls. 37 and 8 inter 
connected at the top and bottom by horizontal 
plate portions and 40 to form a circulating 
space 4 which is connected with a source of wa 
ter supply through a pipe 42 extending through 
the rear wall of the jacket and the heated water 
is discharged through a similar pipe 3, having 
a thermostat connected therein. The inner 
diameter of the ring it substantially conforms to 
the diameter of the fire-pot 27 and the outer wall 
38 is spaced from adjacent Walls of the heater 
jacket to provide ample flue spaces therearound 
for circulation of the heated products of combus 
tion on their way to discharge through the vent 
pipe 3. 
The ring seats directly upon the plate portion 

23, which immediately encircles the fire-pot 27, 
and the inner wall thereof provides the lower 
portion of a fuel magazine, while the outer wall 
is in direct contact with the hot products of com 
bustion which have passed downwardly through 
the fuel bed, out through the openings 34, elbow 
shaped duct 35, and corner openings 3 and into 
the space 45. 

Seated upon the ring and forming an upper 
continuation of the magazine are diametrically 
spaced refractory tiles 46-47 and 48-49. The 
tiles have substantially flat, rear faces 50, closely 
engaging the inner surfaces of the jacket walls 
and of a width to extend across the space between 
the adjacent terminal ends of the L-shaped 
openings or notches 25, previously described. The 
side edges 5 of the tiles form abutments for 
substantially angle-shaped portions 52 which seat 
upon that portion of the plate 23 between the 
angle-shaped openings 25 and the openings 33, 
as best shown in Fig. 5, so that the leg portions 
53 and 54 thereof cooperate with the adjacent 
portion of the jacket to provide updraft passage 
ways 55 for carrying the secondary air from the 
ash-pit to the upper portion of the heater, for 
a purpose later described. The edges of the par 
titions are preferably provided with flanges 56 
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of sufficient width to space the leg portions of . 
the partitions from the jacket as shown in Fig. 
2, and to form side supports for the refractory 
tiles. From the side edges 5, the tiles have 
inwardly converging faces 5 and 58 terminating 
in outer portions converging at a lesser angle to 
provide substantially V-shaped grooves 59 form 
ing guides to retain intermediate tiles. 60, 6t, 62 
and 63. The intermediate tiles have substan 
tially flat, rear faces spaced from and cooper 
ating with the leg portions of the partition mem 
bers to form vertical flues 65 of substantially tri 
angular cross-section and which form upper con 
tinuations of the elbow-shaped ducts 35, previ 
ously described. The inner faces 66 of all the 
tiles are arcuate in cross-section so that the mag 
azine is substantially cylindrical as best shown 
in Figs. 1 and 4. In order to reduce the length 
of the tiles, they may be formed in upper and 
lower courses 67 and it, as shown in Fig. 1. 

It will be noted... that the flues and secondary 
air passageways are located in heat exchange re 
lation and terminate under the dome-shaped top 
of the heater so that the secondary air is pre 
heated and becomes mixed with the flue gases 
to effect burning of any unconsumed gas or smoke 
particles prior to discharge through the vent pipe 
to the chimney. In order to mix the flue gases 
with the secondary air, the top of the tiles carry 
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a plate adapted to seat on the front and rear 
tles to protect them from contact with the fuel 
as it is being admitted into the magazine and 
to support vertically arranged bafles and 
extending transversely at the sides of the mag 
azine as shown in Fig. 4. The ba?es 7 are pro 
vided with vertically arranged slots 2 through 
which the flue gases and secondary air are dis 
charged across the top of the magazine. The 
baffles and also provide guards to prevent 
clogging of the flues and air ducts by the fuel 
in case the magazine should be overcharged. 

In order to control automatically the intensity 
of the fire and provide the proper amount of pri 
mary and secondary air to the ash-pit in accord 
ance with the temperature of the water, the ther 
mostat includes a lever 73 which is connected 
by a chain 74 with the arm 75 of a rocker shaft 
76, the rocker shaft 76 being suitably journalled 
in lug-like Supporting brackets 77 fixed to the 
rear wall of the jacket as shown in Figs, 1 to 4 
inclusive. The opposite end of the rock-shaft 
has a depending arm 78 which is pivotally con 
nected, as at 79, with a link 80 extending trans 
versely under the Space of the jacket and which 
terminates in an upwardly extending arm 8 at 
the front of the heater as shown in Fig. 1. The 
end of the arm is provided with an adjusting 
screw 82 having the head 83 thereof in engage 
ment with a depending flange on the door 20, 
the connections being such that when the tem- . 
perature of the water drops below the temper 
ature set by the thermostat, a weight 84 on the 
arm 75 Swings the rock-shaft in a counter-clock 
Wise direction (Fig. 1) to shift the link 80 and 
cause opening of the door 20 to supply additional 
draft to the heater to increase intensity of the 
fire and more rapidly raise the temperature of 
the water in the ring to the point set by the ther 
mostat. When this temperature is reached, the 
thermostat lifts the weight, rocking the shaft in 
the opposite direction, and permits closing move 
ment of the door for reducing the amount of air 
admitted and slowing down the burning rate of 
the fuel. 
The refractory tiles are readily assembled in 

the jacket prior to application of the top D. 
The tiles 46 to 49 inclusive are first applied with 
the sides 5 thereof engaging the flanges 5B of 
the angle-shaped partitions 52. The interme 
diate tiles 6 and 64 are then readily slid into 
position, the V-shaped grooves serving as guides 
and supports therefor. 
in operating the heater, fire is kindled in the 

grate basket and sufficient coal is inserted in the 
magazine through the door opening 4 to fill the 
magazine, however, sufficient space is allowed at 
the top to provide ample movement of spent prod 
ucts of combustion through the slots 72 of the 
baffles 70 and it for outlet through the vent pipe 
3. The thermostat being cool, the door 2 is 
held Open to admit combustion supporting air 
into the ash-pit chamber and through the grate 
openings 3 and 32 for supporting combustion 
of the fuel within the fire-pot, the products of 
combustion passing out through the openings 34, 
elbow ducts 86, openings 33, and into the space 
45 surrounding the heating ring 36 to heat the 
Walls thereof and raise the temperature of the 
water circulating in the water space 4f of the 
ring. From the flue space the products of com 
bustion travel upwardly through the triangular 
shaped flues 65 and into the spaces at the outer 
sides of the baffles 70 and 7 where they mix with 
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secondary air which is admitted from the ash 
pit through the L-shaped openings 25 and ver 
tical ducts or updraft passageways 55. Upon 
movement of the air through the updraft pas 
sageways it is preheated by contact with the leg 
portions of the partitions which, in turn, have 
been heated by the hot products of combustion 
moving through the flues 65. Upon contact of 
the secondary air with the gases, particles of 
smoke and unconsumed gas are ignited and con 
sumed before passage through the vent f3. Dur 
ing burning of the fire, the fuel above the fire 
pot becomes coked and any gases distilling 
therefrom which may rise within the magazine 
are contacted with the hot products of combus 
tion moving through the slots 72. As the fire 
burns, ashes drop into the ashpit and coked fuel 
moves into the fire-pot followed by fresh fuel 
which moves into the coking space. When the 
water in the heating ring reaches a predeter 
mined temperature as set by the thermostat, the 
thermostat will close the damper to hold the fire 
and maintain temperature of the water. When 
the temperature drops below the point of the 
thermostat, the damper will reopen so that the 
proper amount of draft is maintained respon 
sive to temperature of the Water. 

It will be apparent that because of the rela 
tively large capacity of the magazine and auto 
matic Control of the burning rate responsive to 
temperature of the water, the heater will operate 
efficiently over long periods with little attention 
and with a single stoking of the magazine. The 
Square Or rectangular structure with the cylin 
drical magazine readily adapts the corner flue 
arrangement which provides efficient controlled 
burning of the fuel and provides for modern ex 
terior appearance of the heater. 
What I claim and desire to secure by Letters 

Patent is: e 
1. A heater of the character described includ 

ing, a substantially rectangular jacket, a grate 
basket supported in the jacket including a sub 
stantially rectangular plate portion supporting a 
fire-pot, L-shaped ducts having connection with 
the fire-pot and opening through the plate por 
tion within the corners of said jacket, a ring sup 
ported above the grate basket and spaced from 
the jacket to form a flue space therearound in 
connection with said L-shaped ducts, a refrac 
tory liner supported on said ring and forming 
vertical flue ducts in connection with said space, 
secondary air supply ducts located in heat ex 
change relation with the flue ducts and discharg 
ing at the upper ends of said last named flue 
ducts, baffles supported above the refractory liner 
On the respective sides of the fuel magazine, and 
a flue Outlet for the heater having connection be 
tween said baffles, said baffles having openings for 
passing products of combustion from said flue 
ducts to said flue outlet across the top of the 
magazine, 

2. A heater of the character described includ 
ing, a substantially rectangular jacket, a grate 
basket supported in the jacket including a sub 
stantially rectangular plate portion supporting a 
fire-pot, L-shaped ducts having connection with 
the fire-pot and opening through the plate por 
tion within the corners of said jacket, a ring 
supported above the grate basket and spaced from 
the jacket to form a flue Space therearound in . 
connection with said L-shaped ducts, a refrac 
tory liner supported on said ring and forming 
vertical flue ducts in connection with said space, 
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change relation with the flue ducts and discharg 
ing at the upper ends of said last named flue 
ducts, baffles supported above the refractory liner 
on the respective sides of the fuel magazine, a 
flue outlet for the heater having connection be 
tween said baffles, said baffles having openings for 
passing products of combustion from said flue 
ducts to said flue outlet across the top of the 
magazine, and a door located between said baffles 
for inserting a solid fuel into the magazine. 

3. A heater of the character described includ 
ing, a rectangular jacket, a grate basket support 
ed in the jacket having a horizontal plate portion 
supporting a fire-pot, L-shaped ducts having con 
nection with the fire-pot and opening through 
Corners of Said plate portion, said plate portion 
having angle-shaped openings in the corners 
thereof in spaced relation with said L-shaped 
ducts, angle-shaped partitions supported in the 
corners of Said jacket and cooperating therewith 
to form secondary air passageways, and a refrac 
tory liner in said jacket cooperating with said 
partitions to form vertical flue ducts in connec 
tion with said L-shaped ducts, said liner form 
ing a fuel magazine above the grate basket and 
said ducts having interconnection at the top of 
Said magazine. 

4. A heater of the character described includ 
ing, a jacket, a grate basket supported within the 
jacket, a water chamber supported within the 
jacket above the grate basket and having spaced 
inner and Outer side walls extending about the 
top of the basket to provide a circulating space 
for Water to be heated, said outer wall being 
Spaced inwardly from the jacket to form a flue 
Space for passage of hot products of combustion, 
fiue ducts opening from the grate basket and 
having connection with the flue space, a refrac 
tory liner supported above the grate basket, a fuel 
magazine in said jacket having a lower portion 
formed by the inner wall of the water chamber 
and an upper portion by said refractory liner, 
portions of said refractory liner being formed to 
provide vertical flue ducts having lower ends con 
nected With the flue space, and a flue outlet con 
nected With the upper ends of the flue ducts. . 

5. A heater of the character described includ 
ing, a jacket, a grate basket supported within the 
jacket, a water chamber supported within the 
jacket above the grate basket and having spaced 
inner and outer side walls extending about the 
top of the basket to provide a circulating space 
for water to be heated, said outer wall being 
Spaced inwardly from the jacket to form a flue 
Space for passage of hot products-of combustion, 
flue ducts opening from the grate basket and hav 
ing connection with the flue space, a refractory 
liner supported above the grate basket, a fuel 
magazine in said jacket having a lower portion 
formed by the inner wall of the water chamber 
and an upper portion by said refractory liner, 
portions of Said refractory liner being formed to 
provide vertical flue ducts having lower ends con 
nected with the flue space, a flue outlet connected 
With the upper ends of the flue ducts, and sec 
Ondary air supply ducts by-passing the grate 
basket and having connection with the upper ends 
of the last named ducts for supplying combus 
tion supporting air to the products of combustion 
discharged through said last named ducts to the 
flue connection. 

6. A heater of the character described includ 
ing, a jacket, a grate basket having a fire pot 
supported in said jacket, a ring type water jacket 

secondary air supply ducts located in heat ex- is supported above the grate basket, flue ducts open 
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ing from sides of the fire pot and extending up- portions of said refractory liner and having con 
wardly exteriorly of the water jacket, a refractory nection with the flue ducts, and secondary air 
liner supported within the jacket on said water supply ducts by-passing the grate basket in heat. 
jacket, a fuel magazine in the jacket above the exchange relation with said flue ducts for supply 
grate basket and having a lower portion formed 5 ing secondary combustion supporting air to the 
by the water jacket and an upper portion by the upper ends of the last named ducts. 
refractory liner, vertical flue ducts formed by OWN ISSON, 


