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The present invention relates generally to hot 
water heaters for commercial establishments, in 
dustrial plants, apartments, and homes. More 
particularly the invention. relates to that type 
of heater which is used for hot water supply 
purposes and comprises a tank With an inlet for 
the Water to be heated and an outlet for the 
heated Water, and a heating unit which is a SSO 
ciated with the tank and includes a plurality of 
tubes in the Water in the tank and burner means 
for heating the tubes for Water heating purposes. 
One object of the invention is to provide a hot 

water heater of this type which is an improve 
ment upon previously designed heaters, and in 
addition, is more efficient and may be manufac 
tured at a lower COSt. 
Another object of the invention is to provide 

a hot Water heater of this type in which the 
heating unit comprises a mounting plate on or 
near the bottom of the tank, the tubes are of 
the return bend variety and have the inlet and 
outlet ends thereof connected to and extending 
through the plate and the burner means of the 
unit is exteriorly disposed with respect to the 
tank and includes nozzles which serve to direct 
jets of flame into the inlet ends of the tubes. 
Another object of the invention is to provide 

a hot water heater of the last mentioned char 
acter in which the inlet and outlet ends of the 
tubes of the heating unit are disposed in Sub 
stantially the same horizontal plane with the 
result that When the burner means is inopera 
tive there is no draft through the tubes and 
consequently heat loss is reduced to a minimum. 
A further object of the invention is to provide 

a heater of the type and character under con 
sideration, in which the mounting plate of the 
heating unit embodies an exhaust manifold for 
delivering to a flue the products of combustion 
emanating from the outlet ends of the tubes, 
and is removably secured in place So that it, to 
gether with the manifold and tubes, may be re 
moved from the tank for cleaning and inspection 
purpoSeS. 
A still further object of the invention is to 

provide a hot water heater of the removable 
immersion heating unit type which is generally 
of new and improved construction and effectively 
and efficiently fulfills its intended purpose. 
Other objects of the invention and the various 

advantages and characteristics of the present 
heater will be apparent from a consideration of 
the following detailed description. 
The invention consists in the several novel 

features which are hereinafter set forth and are 

(CI. 122-45) 
more particularly defined by claims at the con 
clusion hereof. 
In the drawing which accompanies and forms 

a part of this specification or disclosure and in 
which like numerals of reference denote corre 
sponding parts throughout the several views: 

Figure 1 is a front view of a hot water heater 
embodying the invention; 

Figure 2 is a vertical longitudinal sectional 
view taken on the line 2-2 of Figure 1 and illus 
trating in detail the arrangement and design of 
the tubes of the heating unit; and 

Figure 3 is a perspective view showing the heat 
ing unit in disconnected relation with the tank. 
The heater which is shown in the drawing 

: constitutes the preferred embodiment of the in 
vention. It is adapted for use in a commercial 
establishment, an industrial plant, an apartment 
or a home in connection with the heating of 
Water, and as the main parts thereof comprises 
a tank 4 and a heating unit 5. 
The tank 4 is cylindrical and extends horizon 

tally, as shown in Figures 1 and 2. It comprises 
a cylindrical side wall 6 and a pair of circular 
end walls l and 8, and is supported by a cradle 
9 in spaced relation with respect to the floor of 
the room or Space in which the heater is located. 
The cradle 8 is formed of structural steel and 
embodies a pair of end pieces fo and a cross 
piece . The end pieces embody in the upper 
ends thereof arcuate recesses for the side wall 
of the tank and are held in laterally spaced rela 
tion by means of the cross piece . The tank 
4 is adapted to be filled with water and embodies 
a horizontal inlet pipe 2 and an outlet 3. 
The inlet pipe f2 embodies an inlet end 14, a 
discharge end 15, and an enlarged externally 
threaded connecting part f6 between the two 
ends and extends longitudinally of the tank, as 
shown in Figure 2. The connecting part 6 fits 
and is secured within an internally threaded 
nipple f7 in the lower portion of the end wall 7 
of the tank. The inlet end 4 of the pipe 2 is 
exteriorly disposed with respect to the tank and 
is adapted to receive Water under pressure from 
a water supply pipe or main (not shown). The 
discharge end 5 of the pipe terminates inwardly 
of the end wall 8 of the tank and embodies a 
longitudinal series of discharge holes 58. These 
holes are disposed in the bottom portion of the 
discharge end of the pipe f2 and direct the wa 
ter under pressure entering the tank via the pipe 
downwardly toward the bottom portion of the 
side wall 6. The nipple T is so positioned that 
the pipe 2 is positioned but a slight distance 
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essary to remove the bolts 2i. 

2 
above the bottom of said side wall 6. The out 
let 3 is in the form of an internally threaded 
nipple and extends through and is connected to 
the upper central portion of the side Wall 6. 
The inlet pipe 2 operates to keep the tank 
filled with water and when Water is drawn from 
the tank by Way of the Outlet 3 water under 
pressure flows into the tank through the dis 
charge holes 6 in the lower portion of the dis 
charge end of the inlet pipe 2. If desired a 
coating (not shown) of asbestos or like insulat 
ing material may be applied to the Outer faces 
of the side and end walls of the tank. 
The heating unit 5 serves to heat the Water in 

the tank 4 and comprises as the main parts 
thereof a mounting plate 8, a plurality or group 
of tubes 9, and burner means 20 for heating 
the tubes. The plate 8 is removably secured 
by a series of bolts 2 to a rectangular frame 22 
which fits within a rectangular opening 23 in 
the bottom portion of the side wall 6 of the tank 
4. The opening, as shown in Figure 2, is posi 
tioned slightly inwards of the end wall 8 of the 
tank and is defined by a depending flange 24. 
The frame 22 is flat, as shown in Figure 2, and 
is welded or otherwise secured to and maintained 
in sealed relation with the flange 24. The bolts 
2 extend through holes in the marginal portion 
of the plate f8 and fit Within internally threaded 
sockets in the frame 22. When it is desired to 
remove the plate in order to provide access Via, 
the frame 22 to the interior of the tank 4 for 
cleaning or inspection purposes, it is only nec 

Upon removal of 
the bolts from the sockets within the frame 22, 
the plate 8 is free so that it may be lowered out 
of engagement with the frame. When the bolts 
are in their operative position, the margin of the 
plate is so clamped against the bottom face of the 
frame that a leak-proof joint is provided between 
the plate and frame. As shown in Figure 2, the 
outer extremity of the discharge end 5 of the 
inlet pipe 2 terminates inwardly of the inner 
part of the frame 22. As the result of this, such 
extremity of the pipe does not interfere with 
cleaning or inspection of the interior of the tank 
via, the frame 22. 
The tubes 9 are of the return bend variety 

and comprise inlet ends 25 and outlet ends 26. 
They are arranged in side by side relation and 
operate when heated, as hereinafter described, by 
the burner means 20 to heat the water within 
the tank. The inlet ends 25 of the tubes are 
joined to the outlet ends 26 by vertically extend 
ing U-shaped bends 27 and comprise vertically 
extending parts 28 and horizontally extending 
parts 29. The lower ends of the vertically ex 
tending parts of the inlet ends of the tubes ex 
tend through vertically extending holes 30 in 
the mounting plate 8 of the heating unit. Such 
lower ends are expanded or rolled into fixed or 
connected relation with the mounting plate and 
are open to the atmosphere surrounding the 
tank. The horizontal parts 29 of the inlet ends 
of the tubes are connected to the upper ends of 
the vertical parts 28 by right angle bends 3 
and project toward the end wall T of the tank. 
They are disposed over the inner extremity of the 
discharge end 5 of the water inlet pipe 2 and 
are of such length that the U-shaped bends 27 
are positioned substantially equidistantly be 
tween the tank end Walls and 8. . The outlet 
ends 26 of the tubes 9 underlie the horizontal 
parts 29 of the inlet ends 25 and comprise hori 
Zontal parts 32 and vertically extending parts 33. 

2,228,471 
The horizontal parts 32 are vertically aligned 
with the horizontal parts 29 of said inlet ends 25 
of the tubes and are joined at one end thereof to 
the lower portions of the U-shaped bends 27. 
They are positioned a comparatively small dis 
tance above the inner end of the discharge end 
i5 of the inlet pipe 2 and at their other ends 
are joined to the outer ends of the vertically ex 
tending parts 33 by right angle bends 34. The 
lower vertically extending parts 33 of the outlet 
ends of the tubes extend through holes 35 in the 
mounting plate 8. Such ends of the parts 33 
are open as shown in Figure 2, and are rolled Or 
expanded into sealed relation with the portions 
of the plates which define the holes 35. By rea 
son of the fact that the lower ends of the parts 
28 and 33 of the inlet and outlet ends of the 
tubes are fixedly connected to the mounting plate 
f8, the tubes are removable with the plate when 
the latter is disconnected from the frame 22 by 
removal of the bolts 2 f. Due to the fact that 
the lower extremities of said parts-28 and 33 ter 
minate in the same horizontal planethere is no 
draft through the tubes, when the hereinafter 
described burner means is in Operative and hence 
there is no cooling of the Water and resultant 
heat loss. Inasmuch as the horizontal parts 29 
and 32 of the inlet and outlet ends of the tubes 
overhang and are in close proximity to the dis 
charge end 5 of the inlet pipe, the water enter 
ing the tank by Way of the holes 6 in the bot 
tom of the end 5 flows substantially immediately 
into contact with the tubes and is hence quickly 
heated. - - 
The burner means 20 is associated with the 

mounting plate 8. It is of the gas burning type 
and comprises a horizontally extending manifold 
36, a proportional mixer 37, and a motor driven 
blower 38. The manifold 36 is disposed beneath 
the lower ends of the vertical parts 28 of the 
inlet ends of the tubes 9 and is provided with 
a plurality of vertically extending nozzles 39, 
The latter correspond in number to, and are 
a SSociated respectively with, the lower ends of 
the parts 28. They are aligned with and face 
in the direction of the lower-ends of the parts 
28 and are adapted during operation of the burn 
er means 20 to direct jets of flame into the inlet 
ends 25 of the tubes. These jets of flame flow 
through the tubes and serve to heat the latter so 
that they in turn heat the water in the tank. 
The manifold 36 is fixedly secured to the mount 
ing plate f8 by way of a pair of posts 40 and a 
pair of U-shaped straps 4. The posts 40 are 
fixed to and depend from the plate 18 and carry 
the U-shaped straps 4 at their lower ends. The 
Straps, as shown in Figure 2, surround the ends 
of the manifold 36 and are secured in clamped 
relation with the manifold by way of nuts, 42 on 
the lower ends of the posts. One end of the 
manifold 36 is closed and the other end is con 
nected by a tube 43 to the proportional mixer 37. 
Gas under pressure is supplied to this mixer by 
way of a pipe 44 having a solenoid type valve 45 
therein. The discharge end of the blower 38 is 
connected to the mixer by way of a pipe 46. 
When the burner means is in operation, gas and 
air in predetermined proportions flow into the 
manifold 36 via the tube 43 and thence through 
the nozzles 39. The gas and air constitute a fuel 
mixture and this is adapted to be ignited at the 
nozzles. The motor for the blower is controlled 
by a Switch which is in circuit with the solenoid 
portion of the valve 44 and in this circuit is in 
cluded a thermostat whereby the motor for the 
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2,228,471 
blower and the Solenoid for the Valve are SO. Con 
trolled when the Water in the tank reaches a 
predetermined temperature that the motor is 
cut off and the valve 44 closed. The burner 
means is of the on and off Variety and embodies 
standard or conventional controlling means in 
addition to the thermostat type control hereto 
fore described. 
The products of combustion emanating from 

the outlet ends 26 of the tubes 9 during oper 
ation of the burner means 20 are conducted to a 
vertically extending flue 47 at one side of the 
tank by Way of a cast metal exhaust manifold 
48. The latter is secured to the bottom face of 
the mounting plate 8 by bolts which extend up 
Wardly through the manifold and project into 
internally threaded Sockets in the plate 8. One 
end of the manifold 48 is closed, as shown in 
Figure 3, and the other end is provided with a 
cylindrical sleeve-like member 50 for connec 
tion or attachment to the inlet end of the flue 47. 
The Operation of the heater is as follows: 

When the Water in the tank drops in temperature 
So that the hereinbefore described control means 
Serves to render operative the burner means 20, 
the jets of flame emanating from the nozzles 
39 pass into the inlet ends 25 of the tubes 9 and 
flow through the tubes. During passage of the 
flame through the tubes, the resultant heat is 
absorbed by the tubes and is in turn absorbed 
by the Water in the tank. The products of con 
bustion emanating from the discharge ends 26 of 
the tubes flow into the manifold 48 and then pass 
to the flue 4. When the Water in the tank is 
heated to the proper extent, the burner means 
is rendered inoperative by the control means with 
the result that the jets of flame emanating from 
the nozzles are cut off. While the burner is in 
Operative, there is no draft through the tubes 
tending to cool the water in the tank for, as 
hereinafter pointed out, the lower ends of the 
parts 28 and 33 of the inlet and outlet ends of 
the tubes terminate in the same horizontal 
plane. When it is desired to remove the heat 
ing unit 5 either for repair or inspection pur 
poses or to provide access to the interior of the 
tank for tank cleaning purposes, it is only neces 
sary to disconnect the inlet end of the flue from 
the Sleeve-like member 5) and then remove the 
bolts 2i. Upon removal Of the bolts the mount 
ing plate 8 is free and it, together With the 
tubes, nozzle supporting manifold 36, may be 
lowered out of associated relation with the tank. 
The herein described heater because of the 

simplicity of the heating unit may be manu 
factured at a low cost and is exceptionally effi 
cient in operation. Because of the design and 
construction of the heating unit there is substan 
tially no heat loss while the burner means is in 
operative, and the unit as a whole may be readily 
removed for cleaning and inspection purpoSeS 
without disturbing the usual piping leading to 
and from the tank for the proportional mixer 
and blower constituting parts of the burner 
leaS. 

Whereas the heater has been described as com 
prising a horizontally extending tank with a 
mounting plate in a horizontal position under 
the bottom portion of the side wall of the tank, 
it is to be understood that the invention is capa 
ble of embodiment in a heater having a vertical 
ly extending tank With a mounting plate in the 
lower portion of the side Wall. In Such a heater, 
the extremities of the inlet and outlet ends of 
the tubes, although not terminating in the same 

3 
horizontal plane would be so closely positioned 
to one another that there would be substantially 
no draft in the tubes while the burner means is 
operative. It is also to be understood that the 
heater may be used for heating fluids other than 
Water and that the invention is not restricted to 
the details set forth, since these may be modified 
within the scope of the appended claims, without 
departing from the Spirit and scope of the in 
Vention. 

Having thus described the invention what I 
claim as new and desire to secure by Letters Pat 
ent is: 

1. A heater comprising a tank having an inlet 
and an Outlet for fluid and embodying in the bot 
tOn portion thereof an Opening and a remov 
able plate arranged to close said opening and 
having two straight parallel laterally spaced 
closely positioned series of holes therein, and a 
plurality of fire tubes of the return bend variety 
disposed in Side by side relation in said bottom 
portion of the tank and having U-shaped central 
portions and in addition inlet and outlet end por 
tions extending in one direction and at right 
angles to Said U-shaped central portions, posi 
tioned in close proximity to one another, pro 
jecting respectively through the two series of 
holes in the plate, and fixed to said plate so that 
the tubes are removable thereWith. 

2. A heater comprising a tank having an inlet 
and an outlet for fluid and embodying in the 
bottom thereof a downwardly facing opening and 
a removable horizontally extending plate ar 
ranged to close Said opening and having two 
straight parallel laterally spaced closely posi 
tioned Series of holes therein, and a plurality of 
fire tubes of the return bend variety and the 
Same size and shape disposed in side by side rela 
tion in the bottom portion of the tank and hav 
ing horizontally extending U-shaped portions 
and in addition vertical inlet and outlet end por 
tions extending downwards at right angles to 
Said U-shaped central portions, positioned in 
close proximity to one another, projecting re 
Spectively through the two series of holes in the 
plate, and fixed to said plate so that the tubes 
are removable thereWith. 

3. A heater comprising a cylindrical horizon 
tally extending tank having an inlet and an out 
let for fluid and embodying at one end thereof 
and in the bottom portion a downwardly facing 
opening and also embodying a removable hori 
ZOntally extending plate arranged to close said 
opening and having formed therein two straight 
parallel laterally spaced closely positioned series 
of holes extending transversely of the tank, and 
a plurality of fire tubes of the return bend variety 
and the same size and shape disposed in side by 
Side relation in the bottom portion of the tank 
and adjacent said one end of the latter and hav 
ing U-shaped horizontally disposed central por 
tions extending toward the other end of the tank 
and in addition vertical inlet and outlet end por 
tions extending downwards at right angles to said 
U-shaped central portions, positioned in close 
proximity to one another, projecting respectively 
through the two series of holes in the plate, and 
fixed to Said plate so that the tubes are remov 
able thereWith. 

4. A heater comprising a tank adapted to hold 
a body of liquid and embodying in the bottom 
portion thereof a horizontally extending inlet 
pipe with laterally extending discharge holes, 
and having in its bottom a downwardly facing 
Opening and a removable plate arranged to close 
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4. 2,228,471 
said opening and having two straight parallel 
laterally spaced closely positioned series of holes 
therein, and a plurality of fire tubes of the re 
turn bend variety and of substantially the same 
size and shape disposed in side by side relation 
in the bottom portion of the tank and having 
horizontally extending U-shaped portions in 
close proximity to, and Overhanging relation 

with, the pipe and in addition downwardly ex 
tending inlet and outlet end portions terminat 
ing in a common horizontal plane, projecting 
respectively through the two series of holes in 
the plate and fixed to the plate so that the tubes 5 
are removable thereWith. 

GARNET. W. MCKEE. 


