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Application filed December 24, 1925, Serial No. 77,477. Renewed February 8, 1929. 
This invention is an instantaneous heating 

apparatus. It is useful for domestic pur 
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poses, but is also adapted for use in the chem 
ical and other industries for the heating of 
air or other gases and water, oil or other 
liquids. 

I am aware that a great number of heaters 
are on the market, for many of which instan 
taneous heating is claimed. Close analysis 
of many of these constructions, however, 
shows that they are, ineffect, storage heaters. 
The great majority of them have extensive 
coils to obtain sufficient heating surface and 
the tubing constituting such coils must, of 
course, be of substantially the same cross sec 
tional area as the inlet and outlet pipes of 
the heater and generally are larger to com 
pensate for relatively large friction losses. 
It therefore follows that, when the heating 
operation starts, it is necessary to heat up a 
relatively large body of water before hot 
water can be continuously supplied. The 
tube and chamber heaters heretofore referred 
to are all open to the same objection, the stor 
age of water invariably being of a sufficiently 
great quantity to appreciably retard the in 
itial flow of hot water. . 
With these and other considerations in 

mind, the object of the present invention is, 
primarily, to provide a truly instantaneous 
heater, i.e., one wherein the capacity to sup 
ply hot gas or liquid will immediately follow 
the application of heat. 
I have discovered that this result can be 

obtained by passing the fluid to be heated 
through an annular space in an axial direc 
tion and so proportioning said space that its 
cross sectional area will, in the main, be sub 
stantially the same as the cross sectional 
area of the pipe through which the heated 
fluidis discharged from said space. In prac 

- tice, the annular heating space is formed 
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within the hollow wall of a bell-like structure 
which is both internally and externally heat 
ed, the hottest combustion gases striking the 

the fluid or medium to be container holding 
heated, at the point of discharge of such fluid 
or medium. This arrangement provides rela 
tively great superficial heating surfaces be 
tween which the fluid to be heated is con 
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tained in substantially the form of a film. 
As a result, the heating of the fluid is in 
stantaneous. 
Another object of the invention is to pro 

vide efficient means for supplying and con 
trolling the application of heat to the bell 
like structure. In carrying out this phase of 
the invention, the bell is housed within a 
suitable casing which is closed except for an 
opening admitting the fuel burner and sec 
ondary combustion air, the admission of 
which latter may be made regulatable by a 
shutter arrangement. A refractory or metal 
mantle or sleeve is secured in the bottom 
opening, forming a combustion chamber for 
the heating fuel, which, in most cases, will 
be any available fuel gas, which refractory or 
metal mantle or sleeve extends into the in 
terior of the bell. 
When the burnerisin operation, the mantle 

becomes highly heated, so that complete com 
bustion of the fuel may take place as no 
chilling action of the gas can take place dur 
ing the process of combustion proper. The 
fuel becomes fully oxidized within the mantle 
and bell, and the hot waste products of com 
bustion pass beneath the lower edge of the 
bell and upwardly around its exterior to be 
discharged through the outlet to a suitable 
stack, or otherwise disposed of in such man 
ner so that the remaining heating energy of 
the off gases may be usefully employed...The 
supply of fuel is preferably automatically 
controlled by a thermostatic regulator acted 
upon by the outgoing heated fluid. A uni 
form heating is thereby rendered possible. 
The apparatus is thus rendered thorough 

ly efficient for the carrying out of its in 
tended functions. 
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Features of the invention, other than those 

adverted to, will be apparent from the here 
inafter detailed description and claims, when 
read in conjunction with the accompanying 
drawings. w 
The accompanying drawing illustrates a 

practical embodiment of the invention, but 
the construction therein shown is to be under 
stood as illustratiye, only, and not as defining 
the limits of the invention. 
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relation between the parts which compensates 
for expansion and contraction and more par 
ticularly unequal expansion without opening 
up the joints. 
In order that the feed of fuel to the burner 

may be controlled automatically, I preferably 
associate with the feed pipe 12 a suitable 
thermostatic control device 15, the operating 
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unit 15 of which extends into the outlet pipe 
9. Any suitable control unit may be em 
ployed in this connection, but in any event, it 
will so regulate the feed of fuel as to produce 
substantially uniform heating. 
The heating apparatus of this invention 

may be employed to heat either liquids or 
gases, it being understood, however, that rel 
ative sizes or dimensions of the parts would 
of course be proportioned for the particular 
medium to be operated upon, as will be ap 
parent to those skilled in the art. 

Modifications of the invention will appear 
to those skilled in the art and the invention 
is therefore to be understood as fully com 
mensurate with the appended claims. 
Having thus fully described the invention, 

what I claim as new and desire to Secure by 
Letters Patent is: 

1. A fluid heating apparatus embodying a 
double walled bell, the inner and outer walls 
of which are closely spaced apart at both the 
sides and top of the bell to form an interme 
diate fluid heating space for fluid, an annular 
bulged portion extending about the bell ad 
jacent the open lower end thereof and provid 
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ing for expansion and contraction, an inlet 
leading into said bulged portion, and an out 
let at the apex of the bell and a casing en 
veloping the said bell and spaced therefrom, . 
the flow capacity of the fluidspace being sub 
stantially equal to the flow capacity of the 
outlet, and means for directing a hotblast of 
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the flow capacity 

incandescent fuel into the interior of the bell 
through the open bottom thereof to impinge 
directly against the inner surface of the bell 
at its apex and for circulating burning 
fuel thence out through the bell and over the 
outer surface thereof, whereby the fluid pass 
ing between the inner and outer walls of the 
bellis squeezed through a minimum permis 
sible area at the apex of the bell and there sub 
jected to the most intense heat application. 

2. In an instantaneous water heater, in 
combination, a, pair of domelike shell mem 
bers placed one around the other to define a 
jacketin which the waterisheated, means for 
introducing water at the lower end of the 
jacket, and a discharge conduit leading from 
the apex of the dome of the jacket to carry 
of the heated water, the cross sectional areas 
of the discharge conduit and the jacket being 
discharge conduit is substantially equal to 

of the jacket. 
3. In an instantaneous water heater, in 

combination, a pair of thin shell-like mem 
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bers placed one around the other in spaced 
relation to provide a chamber in which the 
water is heated, the shell-like members being 
provided with circumferential facing grooves 
in the lower ends thereof, the grooved por 
tions being adapted jointly to provide an inlet 
channel for the water, and each individually 
to obviate strain and permanent distortion, 
due to expansion and contraction, of the 
member in which it is formed, said shells 
being capable of responding independently to 
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expansion and contraction due to tempera 
ture variations. 

4. In an instantaneous water heater, in 
combination, a pair of shell-like members 
having cylindrical body portions placed one 
around the other to provide a water space of 
substantially uniform cross-section in the 
body portion, means for introducing water 
near the bottom of said body portion, each 
member being provided with a domelike top 
wall, means for discharging water from the 
apex of the dome, such top walls being sit 
uated so close together that the cross-section 
taken normal to the direction of waterflow of 
the dome portion of the water circulating 
space is less than the cross-section taken nor 
mal to the direction of waterflow of the body 
portion of the water circulating space, the 
dome portion having substantially the same 
flow capacity as the body portion. 
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In testimony whereof I have signed the 
foregoing specification. 

going GUSTAV SCHWAB. 

so proportioned that the flow capacity of the 
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