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e
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Applicatiori January 2,

1

Vaper Car Heating Co.,

New York =
1927, Serial No. 118,842

1'Claim.” (CL 257—240)

My invention relates; generally, o~ heat ex-'
change. apparatus, and it has particular relation’
to indirect water heaters.’ B

" Tn many instances it.is desirable to indirectly
5~ heat water for domestic purposes by using heat
obtained from’ the hot water of s heating system-
employing a steam; hot water, or vapor boiler."
Ordinarily water systems of these kinds are main-~

ia tained at a fixed temperature. . Since it is prefer-
16%able and more economical to ‘eraploy a single
source of heat ratherthan to provide ‘an auxiliary
source of heat for the doméstic water, it has
been proposed to employ the hot water from the

- heating system to indirectly -hest. the domestic
15" water. - The water “which+is thus émbloyed is
usually térmed “boiler water”, and by means of

- an indirect water heater:it is caused to heat. the

domestic water. : : e L

... -There are many types of indirect water heaters.
24V that have been proposed. All of these types, of
which'I am aware, have cneé or -mote serious dis-
advantages which make them undesireble in cer-

tain respects.. = ST

At the present time: there aré on’ the market

s rar«indir-'egt water heaters which comprise 2 coil .
25 of copper tubing that is mountéd in’ a cast iron’
casing. The domestic water flows through the
coil and is heatsd by boiler water which is caused
to flow through the cast iron case. Since a coil
..is employed, rather than straight unbent tubes,
505 " L D e e
there is a tenderficy for mineral ‘deposits to. form
from the water on ¢he roughened inmer surface.
of the coil, the roughened surface being caused -
by ‘the stress to which it is' subjected during the
357 bending operation: ~Whether the coil is gradual-,
" 1y filled up ‘due to this -caiise’ of ‘to some other
cause, it is difficult, if not impossible, -t0. clean
out the coil, and it is, therefore, necessary to re-
place ‘it “with a new coil. Bocatise of the pro--
47 vision of the cast iron ‘case, this type of neater is
heavy and, furthermore, its design ' is inflexible,
it being necessary to provide a. different sel of
castings, Torming’ the case, for each different
size of heater.

€] ‘E‘or-operation', this typé of h‘e/é;.ter
45" must he placed in an upright” position;

thereby
requiring a relatively large. distance between the
] cohnections {g-the boiler. ~his is ‘2 serious diss
advantage when the heater is to be applied 'to -
certain types of modern hoilers in. which the
567 vertical distance from the ‘water line to the'
poiler return is relatively short. . Only a small
water ‘leg or water jacket is: requited in these .
newer types of boilers due £0 the improved ‘ef-
. ficlency ‘of modern construction. :
VI
_ other disadvantages.
" ploy straight tubes

‘ having return’ U berds ab |
- the ends which tend to cause the formation of
mineral depositsat -the ‘bend and ‘which are:
467 difficult; if not’impossible, to ~cleant.” - Other

Other - types of indirect water »hé‘a_'b:gers__"héye o
Some-of these heaters em- .-

straight tubé. heaters having the tubes fastened

rigidly at the ends in tube.plates often “have .-

the’tubes and casing made of ‘materials having
different thermal coefficients of expansion, with

the rasult. that the:tubes may break. loose from..

the tube plates, thereby causing leakage .- In-

order to inspect of clean these water heafers
it is necessary o '
connections. and then to take the heater entirely
apart. LT T

1t is, therefore, an object of my. invention to
provide an indirect water ‘heatér which will not

have any of these disadvantages ‘and ‘which: will .

be simple and efiicient i operation,. light in
weight, - and readily - and ‘economically manu-
factured and installed. : R
An'object- of my invention is to construct &
heat exchanger in such manner that its ‘water
tight integrity will be maintained: regardless of
the temperature to which it is. subjected. )

A further object of my invention is o provide-

“first - remove_ all of the pipe

10’

15

20

a construction of indirect water heater in which

the end castings are;ime’x_’changeable.for various
sizes, and different capacities are obtained meres-

1y -by increasing the length of .the tubes . and
casing which may

Another cbject

of my invention is to provide
for inspecting and cleaning the tubes of an in-
givect water heater without removing any of the
pipe ' connections ‘thereto. : :
A'still further objéct of my invention is to pro-
vide intake and exhaust boiler
end of the casing of an’indirect water: heater.
. An object "of my invention"is to: control the

‘- flow “of heating water through the case of an

indirect Wwater héatér so that the water constant-
Iy flushies sediment out of the case.

" still ancther objéct of my invention is to: cause
the water to be heated to flow through the tubes
of ‘an’ indirect water heater ina plurality of
passes, and to construct the baffies in the front
and rear headérs in such manner as to prevent.
the formation of mineral deposits. thereon from
the water. o

Otlier objects of my invention will, in part, be

obvious and in part appear hereinafter.

My invention, actordingly, is disclosed in the

e ‘formed. of stock materiall

ports at the same’

30

35

embodiment‘ hereof shown in the accompanying .

drawings, and it comprises the features-of con-
struetion, combination of elements, and arrange-
ment ‘of parts which will be exemplified in the
construction hereinafter set forth, and the scope

of the application of which will be indicated in

the appended claims. '~ -
For. a mere complete. understanding ‘of the
nature and scope _

“be had to the following detailed description taken

50

55

of my invention, reference may:’

in connection with the accompanying drawings, .

in which:

Tigure 1 is a view; in side elevation, showing
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the installation of my novel indirect water heater
and the ccnnection thereof to a boiler -and a
storage tank;

Figure 2 is a longitudinal sectional view of the
indirect water heater, illustrating in. detail the
features of construction;

Figure 3 is a view, in end elevation, of the front
header;

Figure 4 is a view, in end elevation, of the front
tube plate;

Figure 5 is a view, in end elevation, of the rear
header;

Figure 6 is a view, in end elevation, of the rear
tube plate; and .

Figure 7 is a detail perspective view of the
subes and casing of my novel indirect water
heater. . )

Referring now particularly to Figure 1 of the
drawings, it will be observed that the reference

i character 19 designates, generally, an indirect

water heater constructed in accordance with my
invention. As illustrated, the indirect water
heater {8 is provided with a boiler port ring {1
that is arranged to be connected by inlet and ex-
haust pipes {2 and {23 to a boiler {4, It will be
understood that any suitable type of steam, hot
water or vapor hoiler may be employed, and that
the boiler 14 is shown merely for illustrative pur-
poses. A front header 15 is fastened to the boiler

“port ring 1 and it is connected by intake and

exhaust pipes {6 and 17 to a suitable supply of
domestic water to be heated, for example the hot
water storage tank 48, which is connected to the
city water supply line by an intake pipe 19 and
which is connected to the service line and to the
hot water fixtures by the pipe 20. It will also
be understood that the connections of the indi-
rect water heater 19 to the domestic water sup-
ply system are merely illustrative and that other
connections may be employed without depart-
ing from the scope of my invention.

The. details of construction of the indirect wa-
ter heater 10 are illustrated more clearly in Pig-
ure 2 of the drawings, to which reference will
now be had. It will be observed that the boiler
port ring If is provided with intake and exhaust
ports 24 and 25 to which the corresponding pipes
{2 and {3 may be connected, Integrally formed
with the boiler port ring i1 is a front tube plate
26, the purpose of which will appear hereinafter.
The boiler port ring {f and the front_tube plate
26 are formed preferably of cast brass, bronge,
or some metal having like characteristics, al-
though it will be understood that other material
may be employed if desired. A flange 27T is in-
tegral with the boiler port ring i for cooper-
ating with a corresponding flange 28 integral
with the front header i5 to provide a connec-
tion therebetween.  Cap screws 28, extending
through suitable flange openings in the flange 28
into threaded openings in the flange 27, fasten
them together. A gasket 80 is provided between
the flanges 27 and 28 to provide g water-tight
connection,

‘The front header I5.is provided with intake
and exhaust ports 32 and 83 for conmnection to
the corresponding pipes {5 and 17, shown in Fig~
ure 1 of the drawings. The front header. {5 is
formed preferably of cast brass, but it will be
understood that any other suitable material may
be employed within the scope of my invention.

At the other end of the indirect water heater
£6, a rear tube plate 36 is provided having an
integrally formed flange 371 to which a corre-
sponding flange 38 of a rear header 39 may be

2,181,602

connected by cap screws 49 extending through
suitable clearance openings in the flange 39 into
suitable threaded openings in the flange 31. A
gasket 41 is positioned between the flanges 37
and 38 to provide a water-tight connection there-
between. The rear tube plate 36 and. the rear
header 39 are formed preferably of cast brass,
although other material may be employed if de-
sired,

Interconnecting the front tube plate 26 and the
rear tube plate 36 are tubes 43 through which
the domestic water flows to be heated. The ends
of the tubes 43 are fastened rigidly into the front
and rear tube plates 26 and 36 in order to pro-
vide & rigid connection therewith. This connec-
tion will, of course, be water-tight: Surround-
ing the tubes 43 is a casing 44, one end of which
is secured rigidly, as by soldering, to the rear
tube plate -36, while the. other end is secured
rigidly in a like manner to the boiler port ring 1.
- It is evident by this construction that the tubes
43 withstand the entire longitudinal stress caused
by the pressure of the domestic water. The cas-
ing 44 itself is required to withstand only the
bursting. pressure of the boiler water, and. this
pressure is ordinarily limited to a maximum of
about 15 pounds per square inch. Since the cas-
ing 44 is under no longitudinal stress, the seal
between it and the two plates 26 and 3§ may
have low tensile strength.

The tubes 43 and the casing 44 are formed
preferably of copper, or at least they are formed
of materials having substantially the same ther-
mal coeficient of expansion. When so con-
structed there is substantially no relative expan-
sion or contraction and consequently substan-
tially no relative movement between the tubes
43 and the casing 4§ because of temperature
change. If the tubes 43 and casing 44 were not
constructed of materials having substantially the
same-thermal. coefficients of exXpansion, it is en-
tirely possible that either the tubes 43 would be
breken loose from the tube plates 26 or 36, or
that the. casing 44 would be broken loose from
the rear tube plate 38 or the boiler port ring 1.

Another distinct advantage, however, lies in

‘this particular construction. It will be readily

understood that the capacity of the water heater
18 is determined by the aréa.of its surface which
is commonly in contact with the boiler water on
one side and the domestic water on the other. Tt
will now be evident that the capacity of the
water heater herein disclosed may be changed
merely by altering the length of the tubes 43 and
the casing 84. The tubes 43 are formed of stand-
ard copper tubing which is obtainable in the
open market, cut to the various required lengths.
Likewise, the casing 44 is formed of copper tubing

‘which also is available in the open market.

Therefore, the same end castings may be em-
ployed with a variety of different lengths of tubes
43 and casings 44 to provide a range of heater
capacities having s maximum number of inter-
changeable parts. Thus, for a given set of end
castings, it 'is only necessary to provide tubes 43
and casing 44 having different lengths.  More-
cver, since castings are employed only at the ends
rather than to provide a complete housing for
the tubes 483, the weights of the heater for dif-
ferent capacities are materially reduced.

Since the indirect water heater {8 is mounted
in operation in a horizontal position, the distance
between the intake and exhaust ports 24 and 25
for the boiler water is 2 minimum.  As a result,
an indirect water heater constructed in accord-
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ance with my. invention may be employed with
the modern type of boiler in which the water line
of the boiler is low in relation to the return con-
nection to the boiler. Only a sufficient distance
netween the water level and the return connec-
tion is required to provide the connections to the
diametrically opposite intake and exhaust ports
24 and 25, as will be readily understood.

The advantages of the horizontal type of in-
direct water heater disclosed herein will now be
more readily apparent when the  functioning
thereof is compared to that of an indirect water
heater of the vertical type. As indicated here-
inbefore, it is possible to take advantage of a
relatively high temperature throughout the en-
tire indirect heater when it is of the horizontal
type, with the result that its efficiency is thereby
improved. Thereisa much smaller difference in
temperature of the boiler water that is available
for heating the domestic water and, therefore,
the domestic water is subjected to a relatively
high temperature at all times. Consequently less
heating surface is required in an indirect heater
of the horizontal type than  is required for a
heater of the same capacity of the vertical type.

With o view to causing a flushing action in the
flow of the boiler water in the casing 44, a baffle
45 is provided between the tubes 43, as is more
clearly illustrated in Figure 7 of the drawings.
One end of the baffle 45 is positioned abutting
the inner surface of the front tube plate 26,

while the other end is ‘spaced from the inner:

surface of the rear tube plate 36. The boiler
water is then caused to flow in a turbulént manner,
as illustrated by the arrows in Figure 2 of the
drawings, through the casing 44, and thus it
imparts a maximum of heat to the domestic water
in the tubes 43 and flushes sediment out of the
case and back into the boiler.

It is desirable to have the domestic water pass
through the tubes 43 in a plurality of passes,
rather than to have it ,
of the heater to the other and then back again.
In order to cause the water to flow through the
heater in a plurality of passes, the front header
I5 is provided with a pair of partitions 46 and 41,
as is fllustrated more clearly in Figure 3 of the
drawings. As there shown, the partitions 46 and
47 are so arranged as to provide three chambers
in the front header 15. An intermediate cham-
ber is formed between the two outer chambers
which are connected, respectively, to the intake
and exhaust ports 32 and 33. The gasket 30 is
correspondingly shaped as shown in Figure 4 of
the drawings, in order to seal these chambers one
from the other. . i

Tn like manner, as illustrated in Figure 5 of
the drawings, the rear header 39 is provided with
5 partition 48, thereby forming two chambers
therein. The gasket 41, shown in Figure 6 of the

 drawings, 1s correspondingly shaped to prevent

direct flow of water between the chambers. As
indicated by the arrows in Figures 2 and 7 of the
drawings, the domestic water enters the intake
port 32 and the lower chamber, formed by the
partition 41 in the front header 15, and passes
through the lowermost of the tubes 43 to the
chamber formed by the bafile 48 in ‘the rear
header 39. The water then returns to the in-
termediate chamber between the partitions 46
and 41 in the front header 15, through the next
three tubes 43. The water then returns through

" through the exhaust port

pass only from one end

the next two tubes to the upper chamber formed
by the partition 48 in the rear header 39, and
then it returns through the uppermost tube 43
to the upper chamber formed by the partition
45 in the front header 15 from which it flows
33 to the water stor-
age tank 18, or to the hot water piping system
through the pipe 20.

Tt will be observed that the partitions 46, 417
and 48 are curved in one direction or another
throughout their entire length. By so curving
these partitions, no pockets or corners are pro-
vided in which mineral deposits from the water
might form which might eventually plug up the
headers 15 and 39.

It will now be apparent that-all that is required
to permit inspection of the tubes 43 is the re-
moval of the rear header or inspection dome 39.
By removing the cap screws 40 this header may
be readily removed and the tubes 44 will be open
for inspection -as indicated in Figure 6 of the
drawings. To permit this inspection and clean-
ing, it is unnecessary to remove a single pipe
connection to the boiler port ring i1 or to the
front header 15. As a result the necessary in-
spection and cleaning may be - effected with a
minimum of dismantling of either the heater 10
itself or of the pipe connections thereto, If de-
sired, the pipes 16 and I7T may be removed from
the front header 15 by means of unions, and
this header may be removed by removing the cap
screws 29. Both ends of the tubes 43 will then
be open for inspection and cleaning if it is
deemed necessary to g6 to this extent in dis-
mantling the “heater - 10 and, its connections.
However, for most purposes, it is only necessary
to remove the rear header 39.

Since certain changes may
above construction and different embodiments of
the invention may be made without -departing
from the scope thereof, it is intended that all
matter contained in the  above description, or
shown in the accompanying drawings, shall be
interpreted as illustrative, and
sense. C

I claim as my invention: .

An indirect water heater comprising, in com-~
pination, ‘a plurality -of straight smooth . bore
tubes, a continuous unperforated tubular casing
surrounding said tubes, a rear tube plate rigidly
fastened to one end of said tubes and casing, a
rear header carried by said rear tube plate, a
boiler port ring rigidly fastened to the other
end of said casing and having boiler ports sub-
stantially diametrically opposite - each other, &
front tube plate rigidly connected to said ring
and to the other end of said tubes, a front header
fastened to said ring and having intake and ex-
haust ports therein, and partitions cooperating
with said headers for directing the flow of water
through said tubes in a plurality of passes; said
tubes and casing having substantially the same
thermal coefficient of expansion, and said tubes
and casing constituting the sole connection be-
tween said rear tube plate on the one hand and
said ring and front tube plate on the other hand
whereby a range of different heat exchange ca-
pacities can be provided with the same size of
front and rear headers and boiler port ring by
using different lengths of tubes-and casings de-
pending upon the capacity required.

WILLIAM C. KEERAN.
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