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Apphcat*on filed March 22 1918.

Lo all whom it may concern;

Be it known that I, Carvin P, \V ADLEY,
a citizen of the United States, residing in
Buffalo, in the county of Frie and State
of New York, have invented new and use-

ful Improvements in Water-Heaters, of

which the following is a specificaticn.
'lhls invention Ielates to an auxiliary
vater heater which is adapted to be used

in conjunction with an ordinary main or

primary steam or hot water boiler and capa-.

Dle of indirectly using the heat of the water
in the boiler for hE‘dtiI}" <e('0nd<1rv water
which is to be used for different purposes,
and which ulso permits of heating the water
which is to be used either dir ectlv by means
of 1 gus or similar hurner and also permits
such secondary water to be heated dne(t! ¥
and indivectly simultaneously by the com-
bined effect of this burner and by the pri-
mary water of the lioiler.

The purpose of this invention is to pro-
vide a heater capable of accomplishing this
purpose which is sinple in coustruction,
eflicient in operation and capable of bein;:
produced at comparatively low cost.

In the accompanying drawings:

Figure 1 is an elevation of a boiler and
storage tank and associated parts connerted
with a water heater embodying my improve-
ments. Iig. 2 ig a vertical section of the
water hedtu embodying my invention, on
an enlarged secale. I*ws 3 ‘and 4 are hori-
zontal xmtmns taken on the (‘()I‘r‘(’sp()n(hnffl}
numbered lines in Fig. 2.

Similar characters of refer(sm'c refer to
like parts throughout the several views.

The boiler 1 shown in the drawings is
merely an example of one suitable for use
in connection with my improvements and
the same may be either utilized for haating
primary water or produecing steam for
which pnrpose the same is provided at its
top with an outlet pipe 2 which is adapted
to be connected with the different fixtures
to which steam or primary hot water is to
be supplied. Adjacent to the boilef is ar-
ranged a water storage tank 3 which may
also be of any suitable construction and to
which fresh water may be supplied in va-
rions ways, for instance, by means of a
service or main supply pipe 4 extending
downwardly throngh the top of this tunk
and terminating near the bottom thereof,

The water heater which is associated with
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this holler and tank qnd which contains
my invention is preferably constructed as
fallows:

5 represents an inuer wall which incloses
a space forming an inner heating chamber
8, this chamber being preferably arranged
in an upright position and provided at its
npper end with a water inlet 7 and at its
lower end with a water outlet 8. The inlet
of this inner heating chamber is connected
with the upper part of the water space of
the boiler by means of an upper supply pipe
# which contains a valve 10 while the lower
outlet thereof is connected with the lower

part of the water.space of the boiler by

nieans of a lower or return pipe 11, #

Around the inner wall of the auxiliary
heater is arranged an outer wall 12, which
forms between the same and said inner wall
an outer heating chamber 13." The latter
1s provided at its upper end with an outlet
14 and at its lower end with an inlet 15,
this outlet and inlet being preferably formed
on one side of the outer wall. The outlet
14 is connected in any suitable manner with
the different fixtures which are to be served
with secondary hot water, for instance as
shown in the.dr: awings, this is accomplished
Ly means of piping which comprises a pipe
section 16 extending from the outlet 14 to
the upper end of the water storage tank, a
pipe section 17 extending from the water
tank to the fixtures from which se: ondary
hot water is to be withdrawn, and another
section 18, extending to a radiator or similar
device which is intended to heat the sur-
rounding space by means of hot water. The
mlet of the outer heatmflr chamber may re-
ceive water from various sources, the piping
shown in the drawings being designed to
tranefer water from the tank to this outer
chamber and also return water from the
mltldt of the radiator to the outer heating
chamber, this being preferably accom-
plished bv connochnor the lower end of the
water tank with the water inlet of the outer
heating chamber by means of a_tank return
pipe 18 and conneutlnn' this return pipe with
a radiator return pipe 20 leading from the
outlet of the radiator.
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As the water in the boiler is heated a part

thereof passes” through the npper supply

pipe % into the upper part of the inner heat- -

ing chamber and as it becomes cooler it,
passes downwardly through the latter and

110



20

30

35

44

45

big

55

&6

o
R

SERE

e lower return pipe 11 into
an boiler so as to again

nperature, thereby main-
tion of primary heating
the‘ inner leating chamber
i water i the outer

wir to Eru heated  indivectly.
the onter beating chumber
BIper iy llli HHP passes up-

wardly

the

pipe seetion 16 and to
e witer storage tank and
ranc h(m or extensions 17,
& o fh’ i trge Hxtures and the
I[ g water owithdenwn from
e geetinn lt. part of the waler }_w&'ﬁ%“
dovwiiwnre by throueh the storace tank as it
becomes cooler and  peturns ‘!nm_l;zu the
tanlk return pipe 19 1o the lower end of the
outor heating chamber and the cooled water

from the raliator also returns thmugh the
radiator return pipe 20 and tank pipe 19 to
the outer heatlng ff‘”m"her so that a con-
stant wr'omhnv cireniation of heated water
is maintained throngh this outer ¢launber
undd wauter tank, and also throngh the ra-
dintor when the laiter is in use.

The outer and inner chiambers of the wnx-
Hiary heater arve preferably constructed in
one piees by for: nung the same of cast iron.
For the parpose of faci ilitating the integral
formuation of 4hese s\“ﬂls of these two o ham-
bers the core for the inner chamber is sup-
ported in the mold by prints which extend
through the inlet 7 and the outlet 8 af op-
pomtg cruds thereal while the core formine
the outer ¢ ~u,)pmfu1 o ome side

throngh fhe
u;mg- em. of t
@ Lo g!zk pipe i

n

wmnher i
by prints extending througeh the infet and
outlet 15, T4 and e apposite side thercof
f~ »hpumiew by means of two prints form-
ing openings 91, 22 ar the ulim and ower
ends of the outer heatmyg chamber. The
upper opening 21 in the completed form of
this auxiliary heater ig closed by means of
a screw pluy 23 while the lower opening 22

receives a blow-off cock 24 which upon he-
ing open permits of {aifml‘“ ng any sedi-
ment from the lower ond of this o :mfm heat-
ing chamber whenever this is desirabilo.

Tn arder to ()])t-i in the maximn ?w\imu
effect from the primary water of the Loiler
which passes downwardly through the in-
ner heating chamber the wall « o the latter
is prefer ahiv *mmgared h"wtﬁmlw as
shown ‘in 1*104 A and 4, thereby 11\(=1'msmrf

the hesting sur i"ar'e of thi\ wall A(‘((nelxtlfsiv

When the fire of the hoiler iy |\m‘nmg
Tairly strong or sufficlent to canse the sec-
(mda?y_ water in the outer chamber to he
ruised {6 the vequired temperature the hoiler
may be utilized as the sole means of indi-
recity Lieating the ter in the
ouier clamber, W over the
botler five i incapable’ of furnishing «ulii-
oient heat o hent the secondsry water in the
nuter Bedting chuwber Lo the required ex-
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tent the boiler beat may be supplemented by
auxilivrey henbing means which are m‘efer—
alily constricted as folloivs:

Surron n‘!;m_ s,Ew onter and imser heating

eliarnibors By w casin vieh pnrm:zhlv
COULPTIR anupright  eylindreal body
which s nrranged adjacent to the outer

wall of the onter heating chamber, a top 26
extending over the upper ends of the outer
and inner chambers and connected with the
upper et of the casing body, and u down-
wardly flaring flange 27 connected with the
lamu ,-nci of the easing body. The body of
casing s preferably composed Gf inner
md outer shells of sheet. metal 28, 2% and
ab interinediate layer 30 of ashestos or stmi-
Tav heat nsulating material arraneed be-
tsveen these shells and s gerving to reduce the
radiation of the heat from the space within
the casing to the surrounding atmosphere.
At ity Jower end this aging body is pro-
vided with suitable u[wmn:_th for the pas-
sage of the return pipe 19 and the blow-off
vock 24, The top of thv casing is provided
with suitable openings for the passage of
the outlet pipe 16 and the screw plug 23, as

shown in Fig, 2. The lower end of the
casingr body and its flange are open so that

the seme fornt an air inlet which places the
external lltmok,p lere In communication with
the nterior of the casing, while the upper
end of this easine is pr(:vi(led with an out-
tet which is preferably formed in the top
thereof and is conneeted with a vent pipe
A1 wnuh leads to the smoke pipe 32 of the
notler for the purpose of carrying away the
vroducts of combustion from the interior of
the casing.

Maeans are ny mged below the outer heat-
ing climinber which serve to directly heat the
secoudary water in this chamber, which
means may consist of w burner 83 arranged
below the onter chamber and ﬂr?aptﬂd to
deliver a flame npwardly against this cham-
ber and to the space between the same and

the casing.  This harner may be of any
saitabile construetion, that shown in the

drawings heing more 7 articularly designed
to burn  gaseous fuel which is su xphed
thereto by means of a supply or feed pipe
34 extending through the f Hange of the cas-
ing.

As the flame of this burner strikes the
outer wall of the outer heating chamber
and passes upwardly hetween the same and
the casing to the ve nt pipe, a he.ltmo effect
is pw«lmed on the secondary water w1thm
this chamber whuh supp]ements that of
the primary wafer in the inner heating
chamber so il at the secondary water ig
heated both indirectly by the boiler and
directly by the flame of the hurner,

In or Ivr o atilize the heat of the burner
Hame to the best advantage, the outer wall
of the outer heating chamber is prufu'ably
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$0 constructed that the heat of this flame
i u tortuous course in
passing from the burner through the space
between the casing and the outer chamber
wall to the vent pipe. This is preferably
accomplished by constructing the outer
chamber wall in"the form -of A plurality of
superimposed compartmerts 35 which are
elongated or of oblong form in horizontal
compartment, each of these sectiong having
its opposite narrow ends arranged close to
the body of the casing while tlie Opposite
wide sides thereof are separated by . inter-
vening passages from said body, and the
several compartments being arranged so
that the narrow ends of one compartment
are vertically in line with the passages 36
formed between the wide sides of adjacent
compartments and the body of the casing,
as shown in Figs, 2, 3 and 4. Due to this
construction the heat from the burner is
compelled to make a partial turn as it passes
each of the outer wall compartments and
thereby causes the heat to be utilized more
effectively and the secondary water in the
outer heating chamber to be heated more
efficiently before the products of combus.
tion escape through the vent pipe 31,
When the main boiler is not utilized in
the summer time for heating purposes the
secondary water in the outer heating cham-
ber may be heated solely by means of the
flame from the burner. It will therefore
be apparent that by the use of this auxil-
iary heater it is possible to obtain hot water
for domestic or other purposes-at all times
of the year inasmuch ns the secondary water
may be heated either by the burner 33, or
by the main boiler, or by utilizing hoth of

a

\

these heating means, thereby enabling hot
water to be obtained for. domestic or other
burposes at a minimum cost during the en-
tire year regardless of weather conditions,

This nuxiliary heater can be installed in
connection with an ordinary boiler, water
storage tank and the fixtures which are to
be supplied without requiring any radical
change in the Piping or connections and
owing to the simplicity of the -construction,
of this auxiliary heater the advantages ob-
tained from the same can be realized at
comparatively small cost, ‘

claim as’my invention :

A water heater comprising an inne heat-
ing chamber adapted to be connected with
the water space of a boiler, an outer heating
chamber surrounding .said inner chamber
and adapted tc be connected with the fix-
tures which are to be supplied with hot
water, a burner arranged to deliver a flame
against said outer chamber, and a casin
inclosing said chambers and buener, an
provided at its lower end with an inlet for
air and an outlet at its upper end for the es-
cape of products of combustion, said outer
chamber having its
plurality of transverscly elongated or oval
compartments: each of “which s arranged
with its narrow ends close to the body of said

«casing while the opposite wide sides thercof

are separated by intervening passages from

said body and the several compartments

being arranged so that the narrow ends of
one compartment are vertically in line with
the passages between the casing body and
the wide sides of adjacent compartments,
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Correction in Letters Patent'No. 1,338,055,

It is hereby certified that in Letters Patent No. 1,338,055, granted April 27,
1920, upon the application of Calvin P. Wadley, of Buffalo, New York, for an
improvement in ! Water-Heaters,”” an error appears in the printed specification
requiring oorreétion as follows: Page 3, line 10, for the words “cofnpart.ment., each
of these sections”’ read section, cach of these compdriments; and that the said Lotterq
Patent should be read with this correction therein that the same may conform
to the record of the case in :thé Patent Office.

Signed and sealed this 25th day of May, A. D., 1920.

[8EAL.] ' ' : M. H. COULSTON,

; Acting Commuiseioner of Patents.
ClL 122—37.




