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5 Claims. 

This invention relates to a water heater and 
more particularly to a hot water heater of the 
storage type devised for household service. 
The general object of my invention is to pro 

vide an improved heat transfer apparatus for a 
water or like heater. 
This and various other objects as well as the 

various other novel features and adivantages of 
the invention will be apparent when the follow 
ing detailied description is read in conjunction 
with the accompanying drawing of which Figs. 1 
and 2 are vertical sectional views of two different 
embodiments of the invention and Figs. 3 and 4 
top plan views respectively of the same, the latter 
showing a portion of the cover plates removed to 
more clearly illustrate the gas fue construction 
employed. 

Referring in detail to the embodiment of the 
invention illustrated in Figs. 1 and 3 the numeral 
designates the outer shell of a cylindrical shaped 

tank within which the water being heated is 
stored. As shown this tank is provided With a 
centrally disposed inner tubular wall 2 Which 
forms a vertical opening through the center of 
the tank and the customary end walls 3 and 4. 
For convenience in construction the outer shell i 
of the tank is continued downWardly in a Single 
piece below its bottom wall 4 to provide a fire 
chamber 10 and is mounted on a suitable base 5. 
While Warious kinds of fuel and burnerS may 

be used in the present embodiment a gas burner 6 
is employed, being of ring shape and disposed di 
rectly below the vertical opening in the tank 
formed by the inner tubular Wall 2 and around 
an extension 9 On the lower end Of a hOlloW fue 
core T which is fitted in such opening. This core, 
which may be made in any Suitable manner, SUch, 
as by casting, has on its periphery a helically dis 
posed groove 8 around which the hot gases from 
the burner 6 must travel in contact With it and 
the wall 2 of the tank to reach the top of the 
heater. In its lower end the extension 9 of the 
core T is provided with a butterfly valve i II which 
is utilized to permit a controlled amount of air to 
pass upwardly through the core and mix with the 
hot gases at the top Of the tank for a purpose 
to be presently described. 
At the top of the tank and bellOW the upper Wall 

3 thereof there is formed by a triangular pan 
shaped false upper wall i 2 a fue chamber 3 
into which the hot gases and air discharged from 
the top of the core T are emptied. Communi 
cating with this chamber is a plurality of evenly 
spaced vertically arranged tubular shaped down 
draft flues i 4 which are extended downwardly 
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through the water tank and open into a lower 
ring shaped flue chamber 15 formed by a false 
bottom i 6 located directly beloW , the bottOm 
Wall ; of the tank. Also communicating With 
this latter flue chamber 5 is a plurality of evenly 
Spaced vertically arranged up draft flues i Which 
are extended upwardly through the Water tank 
and empty into a compartment i 8 provided by 
a curved dome 9 which is mounted over the top 
of the Upper Wall 3 of the tank, and from which 
ütle Spent gaSeS are di Scharged by Way of a Stack 
connection 2. 

In accordance With Such an arrangement the 
heating gases are caused to filow in a circuitous 
path upwardly around the groove T in the core 
Mounted in the center of the i tank and thence 
to the upper fue chamber í 3 from Which they 
flow down Wardly through the tank by Way of the 
down draft flues i 4 to the lower fiue compart 
ment i 5. From there they filow back up through 
the tank by Way Of the Up draft fles i to the 
dome of the heater and into the atmosphere by 
Way of the dome stack connection 2 f. Among 
the advantages Of this construction in addition to 
Simplicity and stul II’diness which makes for dura 
bility and low cost of manufacture, an exceed 
ingly large heat eXchange Surface area is pro 
vided and the hot gases are caused to travel a 
ioing Circuitous path in contact therewith which 
makes for the effective removal of the heat con 
tained in theim. In addition through the pro 
Vision of the opening 22 in the center of the core 7 
and the valve il i at the lower end thereof it is 
poSSible to proWide a higher presSuure in the fue 
gases by admitting air to the upper fiue chamber 
and thereby inSure the gases being maintained 
in intimate heat eXchange contact with the sur 
faces of the flue passages as they pass through 
the heater and hence effect a more effective re 
Innoval of the contained heat. 

In order to also insure the highest possible tem 
perature of the Water at the heater outlet and to 
diecrease the time required to obtain heated Water 
he outlet pipe 23 of the heater is carried upward 

ly through the heater to a point adjacent the 
top of the tank where, by gravity, the water is 
the hottest, and becomes heated first. To also 
aid in this objective the inlet pipe 24 by which 
the Water is supplied to the tank is terminated at 
the bottom of the tank where it will least lower 
the temperature of the discharge Water. 

Referring to the embodiment of the invention 
shown in Fig. 2, this differs but slightly from that 
described in connection With Figs. 1 and 3 and 
without going into further detail it will suffice to 
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say that the parts thereof which are identical 
With those of the former are designated by the 
Same reference characters except for the use of 
the suffix a. 
The main distinction between this embodiment 

and that previously described is found in the 
change in the construction of the core 7 a. and the 
change in the circuit of flow of the water through 
the heater. In this embodiment the ends of the 
opening 22a in the core Ta are closed and the 
Water supply pipe 24a, connected to the bottom 
thereof instead of to the bottom of the storage 
tank, From the top of auxiliary chamber 22a in 
Which a primary heating of the inlet water takes 
place a pipe 25 is connected to the bottom , of the 
water tank proper where the inlet hole is first 
COmmunicated to the storage tank. 
Through this construction, as stated, the inlet 

Water is afforded a preheating treatment in in 
timate relation with the primary hot gases before 
it is delivered to the tank proper, This has the 
advantage of speeding up the heating of the 
water to a usable temperature. 

It will be further readily appreciated that 
Various kinds of fuels and forms of burners may 
be used in heaters embodying this invention, as 
well as various forms of thermostats, although 
not shown, for automatically controlling the op 
eration of the burner. 

According to the provisions of the patent 
Statutes, I have explained the principle and mode 
of operation of my invention and have illustrated 
and described what I now consider to represent 
its best embodiment. However, I desire to have 
it understood that, within the scope of the ap 
pended i claims, the invention may be practiced 
otherwise than as specifically illustrated and de 
Scribed. 

I claim: 
1. A hot water heater comprising a storage 

tank. enclosed by end walls at its upper and lower 
ends, a Substantially centrally, disposed main flue 
Opening extending upwardly through said tank, a 
heater unit - disposed below and communicating 
With Said flue opening, an upper flue chamber at 
the upper end of said opening, one or more flue 
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paSSages extending from said flue chamber down 
Wardly through said tank, a lower fue chamber 
into which said latter fiue passages open, one or 
more other fue passages extending upwardly 
through said tank from said lower fiue chamber 
and c0mmunicating with the atmosphere, means 
for conducting the inlet water upwardly within 
Said main flue passage and thence downwardly 
and into the storage tank at a point adjacent its 
lower end, and means for discharging water from 
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said Storage tank from a point adjacent its upper 
end. 

2. A water heater according to claim 1 in 
which a core provided with helically disposed 
peripheral grooves and having a hollow center ex 
tending to a point adjacent its upper end is ar 
ranged in the centrally disposed flue opening, the 
peripheral grooves constituting the main flue for 
the heating gases and the centrally disposed 
Opening in Said core, a preheating chamber for 
the entering. Water. 

3. A hot water heater comprising a storage 
tank having a vertical flue-opening in its interior, 
a heating unit disposed below but communicating 
with said flue-opening, a core element having a 
hollow enclosed center and a spirally disposed 
groove in its periphery through which the heat 
ing gases from the heating unit pass mounted in 
said flue-opening, means for supplying water 
under pressure to the interior of said core, and 
other, means connecting the top of said core in 
terior with said storage tank adjacent the bottom 
thereof. 

4. A hot Water heater comprising a storage tank 
having a vertical flue-opening in its interior, a 
heating unit disposed below but communicating 
With Said flue-opening, an upper flue chamber 
at the upper end of said flue-opening, one or more 
flue passages extending from said flue chamber 
doWin Wardly through Said tank, a lower fue 
chamber, into which said flue passages open, one 
or more other flue passages extending upwardly 
through said tank from said lower fue chamber 
and communicating with the atmosphere, a core 
element having a hollow enclosed center and a 
spirally disposed groove in its periphery through 
Which the heating gases from the heating unit 
paSS mounted in Said flue-opening, means for 
Supplying Water under pressure to the interior 
of Said core, and other means connecting the top 
of Said core interior with said storage tank. 

5.- A hot water heater comprising a storage 
tank. having a wall defining a vertical flue in its 
interior, a core element having a hollow center 
and a Spiral grooVe in its periphery mounted in 
said fiue, said core element and said wall com 
bining to form a spiral opening through said flue, 
a heating unit disposed below said core element, 
means -fOr directing the hot gases from said heat 
ing unit into the spiral opening in said flue, means 
for exhausting the gases from the spiral opening 
to the atmosphere, means for introducing fluid 
into one end of the hollow center of said core 
element, and means for removing the fluid from 
the other end of said core element. 
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