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T'o all whom it may cohdern:

Be it known that I, Virein F. DicKRERT, 2
cibizen of the United States; residing at
Minneapolis,in the county of Henriepin and
Gtate of Minnesota, have invented certain
new and useful Improvements in Water
Teaters; and I do hereby declare the fol-
lowing to be a full, clear, and exact deserip-
tion of the invertion, such as will endble
others skilled in the art to which 1t dpper-
tains to make arnd use the same.

This inventiorn relates to a water heater
and paiticularly to the type adapted to be
positioned in the circulatory system of ordi-
nary heating apparatus for hieating build-
ings, such as hot water heating plants or
steam hedting plants: ,

The water heater disclosed and claimed
herein is an improvement upon that dis-
closed and claimed in Patent No. 1,290,112,
oranted to me January Tth, 1919.

Tt is an object of this invention to pro-
vide such a hester comprising but two main
parts which can be assembled with but one
water-tight joint, thus assuring tightness
and simplieity of packing.

1t is another object of the invention to
provide -such a device containing a multi-
plicity of passages through which the water
to be heated is caused to flow; which pas-
sages have a large externdl sutface exposed
to an extended flow of the heating medium;
such as steain or hot water. '

Other objects and advantages' of the in-
vention will miore fully appear in the fol-
lowing description made in connection with
the accompanying drawings in whick like
reference characters refer to the same parts
throughout the different views, and in
which—

i, 1 is a view in side elevation of one

form of the heater, certain parts thereof be-

ing shown in section;
Tig. 2 is a vertical section taken on the
line 2—2 of Fig. 1, looking in the direction

of the arrows;

Fig. 8 is a vertical section taken on the

Yine 8--3 of Fig. 1, as indicated by the ar-
rOWS:

Fig.
purts broken away of a
the device; and

4 ig a view in side elevation with
modified form of

Fig: 5 is 4 vertical section taken on the
line' 5—5 of Fig. 4.

Referring to the drawings, especially to
Figs. 1 and 3; the device comprises a cylin-
dricdl or othier suitably sliapéd. shell 1 hav-
ing anopen atid a closed end and provided
at its open end with an external flange 1~
Spaced apertured lugs 1° prgject from the
top of the shell 1-by which 1t may be hung
of bolted to suitable supports. The shell
is provided near its open end with oppo-
sitely and trhnsversely projecting bosses
hiving end dpenings therethrough, which
connect the inlet pipe 2 and thie outlet pipe
3 for the fluid hedted. The shell 1 is adapt-
ed to receive at its open end a base or: cole
member 4 foimed at one end as a cylindrical
liead having therein 4 cylindrical chamber
and carrying a circumferential flange 48
shiown as of the samie diametet as the flange
1% to which it is adapted to be bolted by suit-
able circumferentially spaced bolts; a suit-
able water-tight packing being inserted be-
tween the flanges. The flange 4* is provided
with spaced cylindrical bosses =~ having
threadedl operiings therethrough into which
ave fitted the inlet pipe 5 and the outlet
pipe 6 for the heating medium. Commiuni-

cating with and extending from the inner:

end of tlie cylindiical chamber of head 45
ave a plurality of tubes 4° constituting sep-
arate U-shaped or return -circuit members,
as shown in Fie. 8, four of these members
being shown. The inner ends of these meii-
bers ave spaced from the inner end of the
chell 1 and are provided with squared ex-
tensions at their ends having plug members
4e serewed into the ends thereof in alinemint

with each of the tubes. By removal of these

I access may be had to'the interior of
the tubes for cleaning or other puiposes
when the member 4 is withdrawn from the
member 1. The shell 1 is provided at stib-
stantially opposite sides with grooves A1e
formed in a thickened portion thereof and
one of the units of the tubes designated
specifically as 49, is formed as a partition,
the ends of which are provided with tongues
fitted into the grooves 1¢ so-that the casing
or shell 1'is divided: into two longitudinal
compartments.
tends -across the cylindrical chaniber in the

plugs;

A’ partition mhember 4f ex-
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head 4¢ separating the inlet and outlet pipes
5 and 6 and the partition formed by 4¢ ex-
tends between the oppositely disposed tubes
4% and the closed circuit members formed
thereby so that half of the tubes 4° are on
one side of said latter partition and half
on the other. The partition 4! extends in
a direction substantially normal to the par-
tition formed by unit 4°.

In operation, the heating medium will en-
ter through the pipe 5 and into one side of
the tubes 4°, passing around the ends there-
of and through the other side of tubes 4°
and out through pipe 6. The fluid to be
heated will enter through the pipe 2, will
pass around -the tubes 4® between the same
and the shell 1 on one side of the partition
formed by member 4° up around said parti-
tion at the end of the tubes 4* and out
through the pipe 3. :

In the modification shown in Figs. 4 and
5, a second shell or casing 7 is provided into
which the casing or shell 9, similar to the
shell 1, is disposed. The shells 9 and 7 are
then made as one casting and the support-
ing lugs 7* are formed on the outer casing 7.
The two shells are provided with a flange or
plate 7 at one end and a core member 8
similar in all respects to. the base or core
member 4, is disposed inside of the shell 9.
This core member is provided with a flange
8 similar to the flange 4* which is bolted to
the plate 7* by spaced circumferential bolts,
a sultable packing member being interposed
between said members. The core 8 is pro-

vided with the end bosses and the inlet and

outlet steam pipes 10 and 11 communicate
therewith. The tubes 8 are formed in the
same manner as the tubes 4* and the casing 9
1s, likewise, divided by a partition formed by
one set of these tubes, as clearly shown in
: The outer casing 7 is provided with
substantially oppositely disposed ribs 7¢ ex-
tending into close proximity with the outer
side of the casing 9 and this casing is pro-
vided with oppositely arranged lateral bosses
74 having threaded openings extended there-
through into which are fitted the inlet pipe
12 and the outlet pipe 13 for the heated
fluid which passes between members 7 and
9. The shell 7 is also provided with oppo-
sitely arranged lateral bosses 7°¢ having
threaded openings therethrough and from
which channels extend into the inner shell 9
and inlet pipe 14 and outlet pipe 15 are fit-
ted into these bosses.

In the operation of this device the heating
medium will enter the pipes 10 and circu-
late through the inner core member 8 in the
same manner. as described for the core mem-
ber 4, passing out through the pipes 11. The
flurd to be heated will enter pipe 14 and pass
into the interior of the shell 9 around the
partition therein and the tubes 8 and out

- through the pipe 15 in the same manner as
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described above. "Another circulation of
heated fluid will be maintained through the
pipes 12 and 13 into the space between the
casings 7 and 9 up and around the partition
7¢ which extends only to the end of the inner
shell 9 around the end of said shell and out
through the pipes 13.

From the above description it is seen that
applicant has provided a very simple and
efficient water heater. In the form shown
in Figs. 1 and 3, but two castings are used
and this is also true of the form shown in
Figs. 4 and 5, and in each arrangement there

“is but one packing joint.

There is a great advantage in having the
heating medium passed through the separate
units formed by the tubes 4. Tt will be
noted that the cool water coming in through
conduit 2 in Fig. 1 or through conduit 15 in
Fig. 5 will contact with the first separate
unit of tubes. The water will be heated to a
higher temperature and will then contact
with another separate unit and pass around
the partition and successively come in con-
tact as its temperature is raised with the
other .units. Each separate unit of tubes
therefore is located in a strata of water of
substantially uniform temperature. There
is thus no twisting or distorting strains ex-
erted in the unit caused by handling water of
widely varying temperatures as is the case
where all of the tubes communicate with one
common chamber at the end. Great diffi-
culty has been experienced in practice with
beaters using cast iron tubes where water of
widely different temperatures is brought in-
to contact with pipes carrying the heating
medium. The strains thus catised quickly
loosen the joints and produce leaks. This
problem has been effectively solved by the

‘use of separate units herein disclosed.

The construction of the heater is exceed-
ingly compact and the same may be made in
various sizes, depending upon: the capacity
desired. Separate heaters may thus be dis-
posed in various rooms of the house or the
various places where hot water is desired.

It will, of course, be understood that vari-
ous changes may be made in the form, de-
tails and proportions of the device without
departing from the scope of applicant’s in-
vention, which, generally stated, consists in
the matter shown and described and set forth
in the appended claims. '

What is claimed is:

1. A water heater comprising a shell, a

core member formed of a multiplicity of

tubes constituting a plurality of closed cir-
cuit units spaced from the inner end of the
shell, one of said units constituting a parti-
tion dividing said shell into two chambers
with a group of units in each chamber,
means for introducing and withdrawing a
Leating flnid into and from the tubes so as
to cause it to circulate through said units,

70

-

75

80 -

90

83

110

o
g
<



<

10

20

[ )
“

40

Tt
Tt

1;887,087

and means. for introducing .. fluid.to ‘be
‘heated into .one-chamber . of the shell.and

withdrawing it from.the other chamber of
the shell whereby.said Jatter fluid is caused

to cirenlate.aronnd all .of said tubes.

9. A .water heater comprising an outer
shell open at.one end, an .inper core mem-

ber formed of a multiplicity rof U-shaped

tubes  seeured in .water-tight .relation -with

.said shell at ithe open end; and extending
therein constituting (a plurality -of closed
_cireuit wunits, one of .said ,units being .con-

structed :to form 4 partition and engaging

grooves formed.in the sides of said shell

and dividing it into two-chambers, a pair of
chambers. at the,other.end of the core, each
chamber communicating with one end of
all of said tubes, a pipe for introducing a
heating fluid into one of said pair of cham
bers, a pipe for withdrawing said fluid from
the other of said pair of chambers, and
means for circulating a fluid to be heated
within the shell about all of said tubes.

3. A water heater comprising an outer
shell having a pair of opposite longitudinal
grooves, an inner core member formed of a
multiplicity of U-shaped tubes secured in
water-tight relation within the shell consti-
tuting a plurality of continuous circulation
units, one of which is formed as a partition
extending across said shell and having por-
tions entering said grooves for dividing said
shell into two communicating parts, means
for permitting a heating fluid to circulate
through the tubes, inlet and outlet pipes
respectively for drawing a fluid to be heated
into the shell at one end of said partition and
withdrawing it from the shell at the other
side of the partition; whereby said latter
fluid is caused to circulate around all of said
tubes.

4, A water heater comprising an integral
casing comprising a base, having therein a
chamber a multiplicity of open ended U-
shaped tubes, each in communication with
said chamber at one end thereof and forming
a plurality of return circuit units, a parti-
tion member is said chamber separating one
of the open ends of each of said tubes from
the other open end thereof, said tubes being
provided at their cther ends with core open-
ings in longitudinal alinement therewith,
and screw plugs secured in said core open-
ings. ’

5. A water heater comprising a casing
having an interior chamber with a transverse
partition dividing the same into two com-
partments, a plurality of U-shaped tube
units, each having one of its legs in com-
munication with one of said compartments
and its other leg in communication with the
other of said compartments whereby a cir-
culation can be maintained from one com-
partment through the tubes and into a heat-
ing other compartment, a pipe for admitting

~the fluid :into ‘one ‘of said: compartments, sa
pipe for-withdrawing said fliid from-.the
.other of said eempartments, a:shell secured
to said casing and surrounding:said chamber

.and tubes, one of .said tube  units being -
- formed .as. a partition dividing .said -shell

into two chambers communicating with:each
other at the end of said shell remocte .from
<aid casing, said chambers each containing
half of said .complete U-shaped tube-units
whereby said second mentioned.partition ex-
tends substantially normal to said.fixst men-
tioned partition. .

6. A water .heater comprising .an .inner

easing -formed as-a cylindrieal -chamber at’

.one end having a.transverse partition divid-

ine the same into two compartments,a.plu-
rality of U-shaped tubes extending from said
chamber, one side of each of said tubes com-
municating with one compartment and the
other side of each of said tubes communi-
cating with the other compartment, an outer
shell surrounding said casing and provided
with oppositely disposed grooves, one of said
tubes being formed as a partition having
portions engaging in said grooves for divid-
ing the shell 1nto two chambers communi-
cating at one end.

7. A water heater having in combination
spaced shell members, inlet and outlet tubes
communicating with the space therebetween,
a core member formed as a eylindrical cham-
ber at onme end divided into two compart-
ments, a plurality of return circuit tubes
communicating therewith secured in said
inner shell, inlet and outlet pipes communi-
cating with said inner shell, and inlet and

outlet pipes communicating with the two’

compartments of said chamber.

8. The structure set forth in claim 7, one
of said tubes of said core member being
formed as a partition dividing said inner
shell into two chambers communicating in
one end. v

9. A water heater comprising a shell hav-
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ing a closed end and an open flanged end, an -

inlet and outlet means adjacent said open
end and disposed, respectively, on opposite
sides of said shell, a core member secured in
and closing the open end of said shell and
having a flange bolted to said flanged end,

115

said core member having a divided chamber

at its outer end, inlet and outlet conduits
connected, respectively, to the parts of said
chamber, and a plurality of closed circuit
units extending from said chamber into and
spaced from the walls of said shell.

10. A water heater comprising a shell, a
core member fitted in the end of said shell
and comprising a divided chamber, inlet and
outlet conduits connected, respectively, to
the parts of said chamber, a plurality of
closed circuit units extending from said
chamber and extending into and spaced
from the walls and inner end of said shell,
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one -of said units eonstituting a partition
dividing said shell into two chambers, and
means for introducing a fluid to be heated
into said shell at one side of said partition
adjacent. the end thereof and withdrawing
sald fluid from the said shell at the other
side " of said paltltlon adjacent one end
thereof.

11. A water heater having in combination,
a casing comprising spaced concentric shells
having spaced closed ends but connected at
their other ends, said latter end of the inner
shell being open, a partition extending longi-

“tudinally “etween said shells, oppositely dis-

posed inlet and outlet conduits open in the
space between sald shells at opposite sides
ot said partition, oppositely disposed inlet

1,587,087

and outlet conduits extendmo through said
outer shell into said inner shell a pfwbltmn
extending longitudinally of said i inner shell
to ad]acent its closed end and disposed be-
tween said latter inlet and outlet conduits,
a set of U-shaped open ended tubes in said
inner shell at each side of ‘said last men-

“tioned partition, a member secured to the

outer end of said casing having a chambered
head fitting in the open end of said inner
shell, said tubes opening into said chamber,
and separated inlet and outlet conduits ex-
tending from said member and communicat-

ing, respectlvely with different ends of each

of said U- shaped tubes.
In testimony whereof T affix my signature.
‘VIRGIL F. DECKERT.
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