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This invention relates to water heaters em-
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 centrail flue
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 flue." 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
pboilers togethér 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 exiremely 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 admitied 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 hoiler.
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 combustion immediately above the burner.
This is an undesirable condition.

The principal object of the present invention
is 1o overcome.the aforementioned difficulties by
providing a metal ring formed so that it can be
pressed on fo the boiler and the upper end of
the burner after the boiler has been completed
and galvanized.

Another object Is fo provide s connection be-
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tween the burner and boiler in the form of g 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
{—I1 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 em-
bodied. - In general, the water heater comprises
a base 10, a boiler {1, an outer casing 12, a vapor-
izing pot type burner i3, and an annular ring
i4 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 18 comprises a bottom member 18
and a top member 19. - These two members are
preferably pressed from sheets of steel and are
provided with peripheral flanges 20 and 21, 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 16 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 tubss I5 and 16. The outer
tube 16 extends substantially the full height of
the heater, while the inner tube 15 which forms
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the flue terminates a substantial distance from
the bottom of the heater to provide space for the
burner {3. An sanular bottom wall 17 iz tele
scoped into the outer tube 16 and surrounds the
lower end of the inner tube {6 somewhat ebove

the lower end of the latter. Preferably the wall

171 is welded to the two tubes {6 and 18,

An upper wall, not shown, similar to wall {7 i3

connected between the upper ends of the tubes {8
angd i6.

The boiler is enclosed within the outer casing
{2 which is spaced from the boiler, as indicated
in Figure 1. The lower end of the casing 12 is
mounted in a rabbet in the base and is secured
thereto by screws 24. Suifable Insulating mate-
rial may be packed between the outer casing and
" boiler, if desired.

‘The burner 13 is a conventionsl vaporizing type
burner. The burner is mounted in the space de-
fined by the outer tube {8, the base (0 and the
bottom wall {7. Preferably the burner is sup-
ported from the base by means of o support 25 of
relatively heavy gauge steel strip material. A
s¢rew 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 irom a suitabie
source, not shown, from a condult of which the
T 27 forms a part.. Fuel is admitted to the bot-
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 burner.
Adjacent the upper end of the burner side wall
and spaced therefrem is an outwardly exbending
annular bead 28. Preferably the bead 29 is ac-
curately sized in the manner disclosed in the
Patent No. 2,341,355 granted on February 8, 1944
o Eliad A. Bovee. Secondary air inlet openings

. 30 are formed in the bhead to admit secondary
&ir to the burner.

The ccnnecting ring {4 which constitutes the
essence of the present invention is sn annular
ring formed from relatively light szauge sheeh
metal. The ring comprises a cylindrical portion
31 of the same internal circumference as the ex-
ternal circumference of the bead 28 so that it will
fit snugly over the bead in press fit engagement
therewith. Preferably the cylindrical portion 34
is provided with a plurality of smell inwardly in-
dented bosses 32 which act 4s stops to limit the
upward movement of the bead on the burner rela-
tive to the cylindrical portion 3f. 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 £4. )

The ring {4 is also provided with a second ¢y~
lindrical portion 33 spaced axially inwardly of
the portion 3. This portion 23 is alsc accurately
sized. It is adapted fo fit tightly over ihe lower
end of the inner tube |5 which extends below the
bottom wall {7 of the boiler in the manner indi-

4

stresséd, by expanding or shrinking the same

. slightly, somewhat in the manner disclosed in the
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-¢rical portion 31.

above named Patent No. 2,341,355, so as to accu-
rately dimension the same and provide the re-

" quired press it between the bead 29 and the lower - ’

end of the tube {5,

Ag i3 obvious from the above, the ring i4 is
pressed over the lower end of the tube. 15 and the
burner is pressed inte the lower end of the eylin-
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 wal i1
of the boiler in two radially annular narrow zones..
This construction compensates for roughness in

_the bottom wall {1, and increases the flexibility

of the ring.

After the cynndrical 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

in closing-any slight openings between the two
parts.

Figure 4 shows g slightly modified form of con-
necting ring for connecting the burner to the
bofler. 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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- tion 31.
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cated best in Figure 3. Preferably the fit between

the portion 33 and the boiler is s 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 lisht 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.

70

The ring {4 may be formed to the desired cross-

section in any suifable manner. Preferably after
;ormmg, the cylindrical portions 3{ and 33 are

%

used in connection therewith.

In Pigure 4 the annular ring which connects
the burner o the boiler is substantially the same
as the ring shown in Figures 1 to 3. It comprises
a eylindrical portion 48 which telescopes over the
bead 29 on the burner. Another cylindrical por-
tion 41 telescopes over the lower end of the tube
15 on the boiler. Instead of expanding the entire
Deriphery of the lower end of the tube (5, as in
Figure 3, the lower end of the tube 15 and the
cylindrical portion 41 are slit verfically at inter-
vals, 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 28 on the burner. Another cylindrical
portion 46 spaced radially and axially from por-
tion 45 is formed te telescope into the lower end
of the tube {§ 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. i

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-
It is adapted to telescope over the bead
€9 on the burner and is provided with stops 36.

"The ring has another cylindrical portion 37

spaced radially outwardly from the portion 35
and the twe cylindrical portions are connected by. .
an intermediate annular portion 38. In this

" modification of the invention the cylindrical por-

tion 37 is telescoped into the depending snnular
flange on the bottom wall {7 of the boiler instead -
of on to the lower end of the tube I8, 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 &s to circumferentia}
dimensions so that they will fit snugly into or
over the réspective 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 airtight fit
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
alr 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:

1. In combination, a flue, 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 fiue
with said burner. . )

2. The combination defined in claim 1 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 portien of
said ring connected with said burner being eylin-
driecal, 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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