
Oct. 17, 1950 B. D. FIGG ETAL 2,526,015 
WATER HEATER 

Filed Jan. 31, 1946 2 Sheets-Sheet l 

ava Assax 

INVENTOR. 
BASL D. FIGG 

NNs JOHN W. MLLER 

FIG. 2 c 1-4 e. Vaal. 
ATTORNEY 

  

  



Oct. 17, 1950 B. D. F.GG ETAL 2,526,015 
WATER HEATER 

Filed Jan. 3, 1946 2 Sheets-Sheet 2 

M 

INVENTOR. 
BASIL D. FGG 
JOHN W. MILLER 

Called 67a-4 
ATTORNEY 

    

  

    

  

  



Patented Oct. 17, 1950 2,526,015 

UNITED STATES PATENT OFFICE 
2,526,015 

WATER HEATER, 

Basil D. Figg, East Lansing, and John W. Miller, 
Lansing, Mich., assignors to Motor Wheel Cor 
poration, Lansing, Mich., a corporation of 
Michigan 

Application January 31, 1946, Serial No. 644,612 

This invention relates to water heaters emi 
bodying vaporizing pot type burners, and more 
particularly to the connections between the burn 
ers and the boilers in such heaters. 
In one well known type of water heater, the 

boiler comprises a tank having a central fue 
through which the flames and products of com 
bustion pass upwardly from a vaporizing type 
burner mounted below the boiler adjacent the 
lower end of the central fue. The boilers in such 
heaters are commonly formed from galvanized 
iron or Steel tubes and sheets, Since the boilers 
are usually fabricated from a plurality of such 
parts and it is difficult if not impossible to weld 
the sheets together after they are galvanized, it 
is usually the practice to weld the parts of the 
boilers together and then coat the surfaces 
thereof with galvanizing material. The galva 
nizing may be done by dipping in the molten 
coating material, 
Burners of the vaporizing type employed with 

Such burners are extremely sensitive in opera 
tion, which necessitates that exactly the right 
amount of air for most efficient combustion be 
introduced into the burner and into the zone 
immediately thereabove. The air inlet openings 
in the burner side wall are very accurately sized. 
Thus, the air entering through such openings is 
accurately metered. It is essential for best op 
eration that no air be admitted to the space im 
mediately above the burner except that provided 
through the air inlet openings which are provided 
therefor. This requires that a tight connection 
between the burner and the boiler be provided. 

Heretofore it has been the practice to attach 
to the lower end of the boiler an annular ring 
of relativity heavy gauge metal against which, or 
into which, the upper end of the burner fits. This 
ring has usually been welded to the lower end of 
the boiler prior to galvanizing the latter because 
it is, as above mentioned, impracticable to weld 
the ring to the boiler after galvanizing the boiler. 
Since the galvanizing coating is not necessarily 
uniform in thickness, when the burner is forced 
against the ring Small gaps between the burner 
and the ring remain which admit air into the zone 
of COInbustion immediately above the burner. 
This is an undesirable condition. 
The principal object of the present invention 

is to overcome the aforementioned difficulties by 
providing a metal ring formed so that it can be 
pressed on to the boiler and the upper end of 
the burner after the boiler has been completed 
and galyanized. 
Another object is to provide a connection be 
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tween the burner and boiler in the form of a ring 
which is sufficiently flexible to permit the ring 
to conform closely to the cross-sectional shape 
of the part of the boiler and burner against 
which the ring fits. 
These objects and others ancillary thereto will 

appear in the following specification when read 
in connection with the accompanying drawings, 
wherein: 

Figure 1 is a fragmentary vertical cross-sec 
tional view of a water heater embodying the pres 
ent invention, taken on substantially the line 
- of Figure 2; 
Figure 2 is a horizontal cross-sectional view 

taken on Substantially the line 2-2 of Figure 1; 
Figure 3 is an enlarged fragmentary cross-sec 

tional view showing a portion of the boiler and 
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burner and the ring for connecting the two to 
gether; 

Figure 4 is a fragmentary croSS-Sectional view 
showing a modified form of the invention; 

Figure 5 is a fragmentary cross-sectional view 
of a water heater showing still another form of 
the invention; and 

Figure 6 is a fragmentary cross-sectional view 
of a Water heater showing a still further modified 
form of the invention. 

Figures 1 to 3, which show one form of the in 
vention, disclose the principal parts of a water 
heater in which the present invention is emi 
bodied. In general, the water heater comprises 
a base 0, a boiler , an outer casing 2, a vapor 
izing pot type burner 3, and an annular ring 
4 forming a tight connection between the burner 
and the boiler. Only the lower portion of the 
Water heater is shown, the construction of the 
upper end being obvious from the following de 
Scription. 
The base it comprises a bottom member 8 

and a top member 9. These two members are 
preferably preSSed from sheets of steel and are 
provided with peripheral flanges 20 and 2, re 
Spectively, which engage each other in telescopic 
relationship. The two parts may be welded or 
crimped together in any suitable manner. A 
plurality of upstanding bosses 22 are formed on 
the upper member 9 at points spaced from the 
periphery thereof. Each boss is provided with a 
tapped opening to receive screws 23 by which an 
Outer tube 6 of the boiler is attached to the base. 
This is clearly shown in Figure 1. 
The boiler comprises inner and outer con 

centric iron or steel tubes 5 and 6. The outer 
tube 6 extends substantially the full height of 
the heater, while the inner tube 5 which forms 



3 
the flue terminates a substantial distance from 
the bottom of the heater to provide space for the 
burner 3. An annular bottom wall is teles 
scoped into the outer tube 6 and surronds the 
lower end of the inner tube. 5 somewhat above 
the lower end of the latter. Preferably the wall 
T is welded to the two tubes 5 and 8. . . 
An upper wall, not shown, similar to wall 7 is 

connected between the upper ends of the tubes 5 
and 8. 
The boiler is enclosed within the outer casing 

12 which is spated from the boiler, as indicated 
in Figure 1. The lower end of the casing 2 is 
mounted in a rabbet in the base and is Secured 
thereto by screws 24. Suitable insulating nate 
ria may be packed between the Outer casing and 
boiler, if desired. 
The burner 3 is a conventional vaporizing type 

burner. The burner is mounted in the Space de 
fined by the outer tube 6, the base 60 and the 
bottom wall . Preferably the burner is Sup 
ported from the base by means of a support 25 of 
relatively heavy gauge stee strip material. A 
screw 26 is threaded into the Support and engages 
the bottom of the burner to accurately locate the 
same, as will be more fully pointed out herein 
after. Fuel is fed to the burner from a suitabie 
source, not shown, from a conduit of which the 
2 forms a part. Fuel is admitted to the Rot 

tom of the burner where it is vaporized and 
burned in the presence of air admitted through 
inlet apertures 28 in the side wall of the ourner. 
Adjacent the upper end of the burner side wall 
and spaced therefrom is an outwardly extending 
annular bead 29. Freferably the head 29 is ac 
curately sized in the mainer disclosed in the 
Patent No. 2,341,355 granted on February 3, 1944 
to Eliad A. Bowee. Secondary air inlet openings 
30 are formed in the bead to admit secondary 
air to the burner. 
The connecting ring which constitutes the 

essence of the present invention is an annular 
ring formed from relatively light gauge sheet 
metal. The ring comprises a cylindrical portion 
3 of the same internal circumference as the ex 
ternal circumference of the head 29 so that it will 
fit Snugly over the bead in press fit engagement 
therewith. Preferably the cylindrical portion 3 
is provided with a plurality of Small inwardly in 
dented bosses 32 which act as stops to imit the 
upward movement of the head on the tourner rela 
tive to the cylindrical portion 3. In the present 
instance there are four of these stops (see Figure 
2). The screw 26 is employed to force the bead 
29 against the stops 32 and thereby accurately lo 
cate the burner within the ring é. 
The ring 4 is also provided with a second cy 

lindrical portion 33 Spaced axially inwardly of 
the portion 3. This portion 33 is also accurately 
sized. It is adapted to fit tightly over the lower 
end of the inner tube 5 which extends below the 
bottom wall of the boiler in the manner indi 
cated best in Figure 3. Preferably the fit between 
the portion 33 and the boiler is a heavy press or 
drive fit, so that when the ring is installed it is 
permanently connected to the boiler. The con 
nection between the portion 3 of the ring 4 and 
the burner is a light press fit, to permit removal 
of the burner for repair. ' 
The two cylindrical portions are connected by 

a curved intermediate portion of arcuate cross 
Section 34. - 
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stressed by expanding or shrinking the same 
slightly, somewhat in the manner disclosed in the 
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above named Patent No. 2,341355, so as to accu 
rately dimension the same and provide the re 
quired press fit between the bead 29 and the lower 
end of the tube. . . . . . 
As is obvious from the above, the ring 4 is 

pressed over the lower end of the tube is and the 
burner is pressed into the lower end of the cylin 
drical portion 3. The burner is held in that po 
sition by the support 25 and the screw 26. Due to 
the curvature of the intermediate portion 34 of 
the ring, the latter engages the bottom wall i7 
of the boiler in two radially annular narrow zones. 
This construction compensates for roughness in 
the bottom wall , and increases the flexibility 
of the ring. 
After the cylindrical portion 33 is pressed over 

the lower end of the tube 5, the latter is ex 
panded very slightly, as is evident in Figure 3, so 
as to securely lock the ring on the tube i5 and aid 
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in closing any slight openings between the two 
arts. 
Figure 4 shows a slightly modified form of con 

5 necting ring for connecting the burner to the 
boiler. The various parts of the boiler and the 
burner are identical to those previously de 
scribed and the same reference numerals will be 
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used in connection therewith. 
in Figure 4 the annular ring which connects 

the burner to the boiler is substantially the same 
as the ring show in Figures 1 to 3. It comprises 
a cylindrical portion 40 which telescopes over the 
Eoead 29 on the burner. Another cylindrical por 
tion 4 telescopes over the lower end of the tube 
5 On the boiler. Instead of expanding the entire 

speriphery of the lower end of the tube S, as in 
Figure 3, the lower end of the tube f S and the 
cylindrical portion 4 are slit vertically at inter 
walls, as indicated at 42, and the metal thereof is 
bent outwardly in the form of lugs 43 to lock the 
ring on the lower end of the boiler. 

in Figure 5 the connecting ring comprises the 
usual cylindrical portion 45 which telescopes over 
the bead 29 on the burner. Another cylindrical 
portion 46 spaced radially and axially from por 
tion 45 is formed to telescope into the lower end 
of the tube 5 with a press fit. No particular pro 
vision for locking the portion 46 on the tube 5 
is provided. The frictional engagement between 
the two parts is relied upon to hold the two parts 
together. 

Figure 6 shows still another modification of the 
invention. In this modification of the invention 
the ring comprises a cylindrical portion 35 of the 
Same general shape and configuration as the por 

, tion 31. It is adapted to telescope over the bead 
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The ring 4 may be formed to the desired cross 
section in any suitable manner. Preferably after 
forming, the cylindrical portions 38 &nd 33 are 

29 on the burner and is provided with stops 36. 
The ring has another cylindrical portion 31 
spaced radially outwardly from the portion 35 
and the two cylindrical portions are connected by . 
an intermediate annular portion 38. In this 
modification of the invention the cylindrical por 
tion 3 is telescoped into the depending annular 
fange on the bottom wall f of the boiler instead 
of on to the lower end of the tube is, as pre 
viously described. 
As pointed out above, in all of the modifica 

tions, the two cylindrical portions of the ring 
can be very accurately sized as to circumferential 
dimensions so that they will fit snugly into or 
over the respective parts of the burner and the 
boiler. Then, due to the flexibility of the ring, 
the latter will distort slightly, if need be, to ac 
commodate slight irregularities in shape of the 
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burner and boiler so that a practically airtightfit 
will be provided between the bead of the burner 
and the lower end of the boiler. The ring can 
be assembled onto the burner and boiler after the 
latter has been galvanized, so that there will be 
no irregularities on the ring due to galvanizing, 
which has been customary heretofore. In this 
way all of the air employed for combustion of 
the fuel in the burner must be admitted through 

- the usual inlet openings provided therein. Such 
air inlet openings, as has been pointed out, are 
very carefully sized so that the air admitted 
therethrough is accurately metered. The in 
vention is quite simple and is very easily and 
economically manufactured and installed. 
The Scope of the invention is indicated in the 

appended claims. 
We claim: 
. In combination, a fue, a vaporizing pot type 

fuel burner therebelow, Said burner having a 
tubular side wall provided with apertures for 
admitting a controlled amount of air into said 
burner, and means for connecting the outlet of 
said burner to the flue with a substantially air 
tight joint comprising an annular metal ring 
having axially Spaced tubular portions, the one 
tubular portion of Said ring receiving the lower 
end portion of said flue with a press fit and the 
other portion of Said ring receiving the upper end 
portion of Said burner side wall with a press fit, 
the walls of said ring being imperforate to pro 
vide an imperforate passage connecting said fue 
with said burner. 

2. The combination defined in claim wherein 
the flue is tubular and the said tubular portions 
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of Said annular metal ring have different diame 
ters. 

3. The combination claimed in claim 2 wherein 
the tubular side wall of the burner is provided 
with an outwardly extending circumferential bead 
adjacent its upper edge, the tubular portion of 
Said ring connected with said burner being cylin 
drical, the said bead having a press fit in the 
cylindrical portion of said metal ring having the 
greater diameter. 

4. The combination claimed in claim 1 wherein 
Said preSS fit between Said metal ring and the 
upper end portion of Said burner comprises the 
Sole Connecting means between Said burner and 
metal ring. 
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