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Application filed March 22, 1918, Serial No. 223,881. 

7o ali i horn it may concern : 
Be it known that I, CALVIN P. WADLEY, 

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 specification. 
This invention relates to an auxiliary 

water heater which is adapted to be usel 
in conjunction with an ordinary main or 
primary steam or hot water boiler and capa 
ble of indirectly using the heat of the water 
in the boiler for heating secondary water 
which is to be used for different purposes, 
and which also permits of heating the water 
which is to be used either directly by means 

20 

25 

30 

35 

40 

45 

50 

55 

of a gas or similar burner and also termits 
such secondary water to be heated directly 
and indirectly simultaneously by the com 
bined effect of this burner and by the pri 
nary water of the lioiler. 
The purpose of this invention is to pro 

vide a heater (apable of accomplishing this 
purpose, which is sinple in construction, 
eflicient in operation and capable of being 
produ'ed at comparatively low cost. 

In the accompanying drawings: 
Figure 1 is an elevation of a boiler and 

storage tank and associated parts connetted 
with a water heater embodying my improve 
ments. Fig. 2 is a vertical section of the 
water heater embodying my invention, on 
an enlarged scale. Figs. 3 and 4 are hori 
zontal sections, taken on the correspondingly 
numbered lines in Fig. 2. w 
Similar characters of reference refer to 

like parts throughout the several views. 
The boiler 1 shown in the dra wings is 

merely an example of one suitable for use 
in connection with my improvements ind 
the same may he either utilized for heating 
primary water or producing steam for 
which purpose 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 
rious ways, for instance, by means of a 
service or main supply pipe 4 extending 
downwardly through the top of this tank 
and terminating near the bottom thereof. 
The water leater which is associated with 

ti) is boiler and tank and which containc 
my invention is preferably constructed as 
follows: 

5 represents an inner wall which incloses 
a space forming an inner heating chamber 
ti, this chamber being preferably arranged 
in an upright position and provided at its 
ipper 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 su imply pipe 
9 which contains, a valve 10 while the lower 
outlet thereof is connected with the lower 
part of the water, space of the boiler by 
means 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 
is 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 drawings, 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 serondary 
hot water is to be withdrawn, and another 
section 18, extending to a radiator or similar 
device which is intended to heat the suur 
rounding space by means of hot water. The 
inlet of the outer heating chamber may re 
ceive water from various sources, the piping 
shown in the drawings being designed to 
transfer water from the tank to this outer 
chamber and also return water from the 
outlet of the radiator to the outer heating 
chamber, this being preferably accom 
plished by connecting the lower end of the 
water tank with the water inlet of the outer 
heating chamber by means of a tank return 
pipe 19 and connecting 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 upper supply 
pipe 9 into the upper part of the inner heat 
ing chanler and as it becomes cooler it passes downwardly through the latter and 10 
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?,ac the e ver retrarra vipe 11 iunto 
is tii i}oiler so as to again ??? e 

in letterature, thereby main 
cr'': lation of priinary heating 
:gh the inner le:tting chamber 

i ry vª ti : r i 1 the liter 
is is heated in directly, 

LS S SLLLA ES S S S S S SLLL SSLLLSS S LLSLLLLLG LLLLLL mmLLLLLLLS 
rise: il teni{}xt: : : : l’º the sa le passes up 
war?y tiiri isth th; pipe Section 16 and to 
thë uji i ver en ti o tie vy::iter stol’age tank and 
at sª : , !" pi} } } }"; 
18 ita ting the cis. : fistures and the 
"ili: for, i f i 3 vix : {F} F' is with, ªlt': w in fra Irì 
the 13e section 17, 2:3t of this warr passes 
kiovyi warly througi; the stor: tank as it 
becommes Poole ir til ri tr?s “rrough the 
tank return prº 1) 1 ) ille (wer ein of the 
ou ter heating (hamber and the co »led water 
from the railiator also r?turris t?a roligh the 
radiator return pipe 20 and tank pipe 9 te 
the outer eatig chamber so that a con 
stant secondary ciri't alation of heate water 
is nuaiutained through this outeur :: tuber 
tax i ytter ta tak, and also through the ra - 
littor when the latter is in use. 
!he outer and inner citambers : , f the aux 

iliary heater are preferally constructed in 
one piece by for ing the sa ile of cist ir 31. 
For i te purpose of fa?ilita ting till:e integra? 
formation of these walls of these two cham 
hers the cor; for tle inner chamber is sp 
ported in the mold by prints which exteill 

* : n the ontlet is at op through the inlet 
posite eals thereof while the core forming 
the outer chai, i ter is supported oil one sile 
by prints extending threitgh the ilet ani 
outlet 15, 14 aid i e is site site theref 
is supportext y Heais of t \; () prints for tri 
ing og en ingrs ?, ?? at, * ? 1 :e' annel ito wer 
ends of the outer heating via Inlier. The 
upper opening 2 í in the completeti forin of 
this auxiliary leater is closed by means of 
a screw p?ug 23 while the lewer opening 22 
receives a blow-off cock 24 which upon he 
ing open permits of diseinarring any sedli 
ment fron: the it twer ën; of this tuter theat 
ig chainber wherex er tilis is flesirisik. 

In order its (btain the taxinuin heatiig 
efect frorii the primary water of the boiler 
which passes townwardly through the in 
er heating charnber the wall t } f fler itter 

is preferably corrugated eigthwise, as 
shown in Firs. 3 and 4, therety increasing 
the heyting surface of this wat acco religiy. 
When the fire of the iroijer is turning 

fairly strong or sufficient to cause the sec 
chdary water in the cater chanier to lic 
rised tº the require el temperature the foi der 
inay be stilized as the sole iticans of infli 
reti v teating the secondary water in the 
{?r ; et i: il: her. Wien, he w:ever the 
boier fire: i - ji; **: }; die of furnishing Ku?i 
eSSL SLL SSS StSSL S SLS SiSDLSCSLLLLLL L LLE LLLLL LLLL LLLAA 
r, ter treinig chanier to the required ex 
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tent it loiti' heat lay be suppleinerated by 
axiliary leati gr means wil re prefer 
ally clistrict et as follows: 

Suur ortantin , le « ter and inter heating 
{' ; , s is : ': si: 25 v. ich preferably 

i fi 11 right ey intrica ()ody 
is , ''air'd a liaceat to the outer 

wali » f í le , i uter leating felhanu! er, a top 26 
extending ove the upper ends of the outer 
a fi inner ei ambers and contiected with the 
tipo t’’ e 21 of the casing irody, ant a town 
wai'ity firing flange 27 connected with the 
lo » Yºver is of the cºusing body. The body of 
tit. it is 'ei rally compose of inner 
: ; (ii liter shells () sheet. Inetal 2s, 29 and 
a intermediate layer 3} of as estos or simi 
ia heat. ilistiating naterial arranged be 
i vy('t'i these shit is : i) ti serving to reduce the 
radiation of the heat from the space within 
this casing to the surrounding atmosphere. 
:\ t it :3 i : We !” e }} { this easing hpoly is pro 
vities with sili talle (ellings for the pas 
sage of the return i je 19 and the blow-off 
('ock 24. The top of the casing is provided 
with stitable openings for the passage of 
the otitiet lipe 16 and the screw plug 23 as 
s?owy i Fir. 22. The ower end of the 
(''; sir ?ody ani its flange are open sto that 
the s: rine form an air iniet which places the 
exteriai atmosilei'e in communication with 
te juterior xi f the “asil, while the upper 
ent of ii is 'asi i r is provided with an out 
let which is preferably formed in the top 
thereaf and is in eted with a vent pipe 
:: | whil lei els to le smoke moi pe 32 of the 
; toiler for the prose of carrying away the 
products of combistion from the interior of 
til 4: casiog. 
Klas 4 re arri ingre elárw the outter heat 

ir liti inil (º'r wylisih serve to lirectly heat the 
se toida ry water in this chamber, which 
ineans may consist of : lirner 33 arranged 
Heia yw Èide o liter chá mher and adapted to 
lever a lane lipwarly against this cham 
le' art to the space jetween the same and 
th: “asing. This loturner may be of any 
Still: "onstructi I. i ?at slown i tle 
drawings: being in tore particularly designed 

i tri ga sects fuit: which is supplied 
the rett, by means of a supply or feed pipe 
34 exten ling through the flange of the cas 
ingg. 
As the fame of this burner strikes the 

oster wall of the outer heating chamber 
and passes upwardly between the same and 
the casing to the vent pipe, a heating effect 
is produced on the secondary water within 
this chamber which supplements that of 
the primary water in the inner heating 
chanibet' so that the secondary water is 
heated both indirectly by the boiler and 
directiy by the fl: ine of the lourner. 

In order to tatilize the het of the burner 
fl: tit e ti i the best advantage, the oliter will 
of the outer heating chamber is preferably 
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so constructed that the heat of this flame 
is compelled to take a tortuous course in 
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passing from the burner through the space 
between the casing and tie outer chamber 
wall to the vent pipe. his is preferably 
accomplished by constructing the outer 
chamber wall in the form of a plurality of superimposed compartments 35 which are 
elongated or of oblong form in horizontal 
compartment, each of these sections having 
its opposite narrow ends arranged close to 
the body of the casing while the 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 3. 
When the main boiler is not utilized in 

the summer time for heating purposes the 
secondary water in the outer heating cham 
ber may he 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 as the secondary water 
may be heated either by the burner 33, or 
by the main boiler, or by utilizing both of 

E. w 

these heating means, thereby enabling hot 
water to be obtained for domestic or other 
purposes at a minimum cost during the en 
tire year regardless of weather conditions, 
This auxiliary 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. - 
I claim as my invention: 
A water heater comprising an inner heat 

ing chamber adapted to be connected with 
the water space of a boiler, an outer heating 
chamber surrounding said inner chamber 
and adapted to 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 burner, 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 
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65 chamber having its wall constructed of a 
plurality of transversely elongated or oval 
compartments each of which is arranged 
with its narrow ends close to the body of said 
casing while the opposite wide sides thereof 
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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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 correction as follows: Page 3, line 10, for the words "compartment, each 
of these sections' read section, each of these compartments, and that the said Letters 
Patent should be read with this correction therein that the same may conform 
to the record of the case in the Patent Office. 

Signed and sealed this 25th day of May, A. D., 1920. 
(seal. M. H. COULSTON, 

Acting ????tissioner of Patents. 
Cl. 122—37. 

s 


