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UNITED STATES 

2,160,801 

PATENT OFFICE 
2,160,80. 

BEANGAPPARATUS 

Bernard Goerg, Scarsdale, N. Y., assignor, by 
mesne assignments, to American Radiator & 
Standard Sanitary Corporation, 
N. Y., a corporation of Delaware 

New York, 

Application November 30, 1937, Serial No. 17,207 
5 Claims. 

My invention relates to heating apparatus, and 
more particularly to apparatus of this type which 
functions to supply both heat to occupied build 
ing spaces and also hot tap water for the use of 
the occupants thereof. 
The invention consists in the novel Construc 

tion and combination of parts, to be more fully 
described hereinafter, and the novelty of which 
will be particularly pointed out and distinctly 
claimed. 

In the accompanying drawings, to be taken as 
a part of this specification, I have fully and clear 
ly illustrated a preferred embodiment of my in 
vention, in which: 

Fig. 1 is a front elevation of heating apparatus 
constructed in accordance with one preferred 
embodiment of my invention and including a 
steam boiler of the domestic type combined with 
a tubular heat exchanger which forms a part of 
a hot tap water heating system and is connected 
to a hot water storage tank; 

Fig. 2 is an enlarged longitudinal vertical Sec 
tional view of the boiler shown in Fig. 1. With the 
heat exchanger shown as combined therewith, the 
view being taken on the line 2-2 of Fig. 1; and 

Fig. 3 is a fragmentary transverse vertical Sec 
tional view showing the boiler and heat exchang 
er, the view being taken on the line 3-3 of Fig. 2. 

Referring now in detail to the construction ill 
lustrated, it will be observed that I have shown 
in Fig. 1 a steam boiler indicated by the refer 
ence character fo, a hot water storage tank in 
dicated at ff, a tubular heat exchanger 2 ar 
ranged transversely of the boiler and within the 
water space thereof, and hot water circulating 
pipes 3 and 4 connecting the heat exchanger 
2 with the storage tank f. 
The boiler O is shown as being of the type 

which is adapted to Supply steam for heating the 
room spaces of buildings. 5 indicates the steam 
Supply pipe which is adapted to be connected to 
the usual radiators located in the rooms of the 
building (not shown), and 6 indicates the return 
pipe for condensate from Such radiators. The 
storage tank f is of conventional construction 
and is adapted to be connected by a pipe to 
the usual hot water taps in the room spaces for 
use by the Occupants thereof. The reference 
character f3 indicates the cold water supply pipe, 
which may be connected to any suitable source 
of water under pressure, for example, the city 
main. 
... The boiler O shown in the drawings is of the 
vertical cast iron Sectional type and comprises a 
hollow front section. 20, a hollow rear section 2, 

(C. 122-225) 
and hollow intermediate sections 22, 22. The 
sections 20, 2, and 22 are arranged vertically 
and in side-by-side parallel relation and the in 
terior spaces thereof are connected at their lower 
ends and at each side thereof by aligned nipple 
connections 25. In Fig. 2 of the drawings, I have 
only shown the nipple connections 25 which are 
at the left-hand side of the boiler, as viewed in 
Fig. 1; but it will be readily appreciated that con 
nections of this type are also provided at the 
right-hand lower side of the boiler. The interior 
spaces of the sections 20, 2, and 22 are also con 
nected at the top of the boiler by relatively large 
aligned nipple connections 26. The connection 
for the condensate return pipe 6 is indicated at 
27 and for the steam supply pipe 5 at 28. 
As is well known, the hollow interior of the 

sections 20, 2, and 22 form the water and steam 
space for the boiler. The portion of the interior 
spaces of the several sections normally occupied 
by boiler water is indicated in Figs. 2 and 3. 
From an examination of these views, it will be 
observed that the normal Water level is indicated 
as being above the lower edges 29 of the rela 
tively large nipple connections 26 and below the 
upper edges 30 of these nipple connections. The 
purpose of this construction is to provide free 
communication between both the Water Spaces 
and the steam spaces of the several sections at 
the top of the boiler, as well as free communica 
tion between the Water spaces of the Sections at 
the bottom of the boiler, 
The sections 20, 21, and 22 include outer side 

walls 35 which form the outer side walls of the 
boiler. The boiler fo is entirely enclosed by the 
usual sheet metal jacket indicated at 36. The 
Sections 20, 2, and 22 are also provided with 
inner wall portions 37 and 38, the wall portions 
3 defining a combustion chamber 39, and the 
inner wall portions 38 defining a reverse flow 
passage 40 for combustion gases. The path of 
the combustion gases is indicated by the arrows 
in Fig. 2. The end of the passage 40 remote from 
the combustion chamber 39 is connected to a 
suitable Smoke pipe 4 which serves to conduct 
the combustion gases to the usual chimney (not 
shown). Arranged across the lower part of the 
combustion chamber 39 are Suitable grates 43 
which serve to support fuel undergoing combus 
tion in the chamber 39, the fuel being fed into 
the furnace through a suitable opening 44, ex 
tending through the front section 20 and adapted 
to be closed by the usual door 45. 
The rear section 2 is so formed as to provide 

an elongated and enlarged water space portion 
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50 which extends transversely across said section 
from one outer side wall 35 to the opposite outer 
side wall 35. The portion 50 of the water space 
is advantageously arranged in the upper part of 
the rear section 2 so that the boiler water there 
in will be at a relatively high temperature. I 
have shown the portion 56 as being defined in 
part by that portion of the inner walls 38 of the 
rear section 2 which define the bottom of the 
rearwardly extending part of the passage 40 for 
combustion gases. The opposite Outer side walls 
35 of the Section 2 Which define the ends of the 
portion 50 are provided with tapped openings 
5, 5. 
In accordance with the present invention, I 

have combined with the boiler 0, a hot tap 
Water heating system which includes the storage 
tank A, the circulating pipes 3 and 4, and the 
tubular heat exchanger 2 previously referred to. 
The tubular heat exchanger 2 is shown as being 
advantageously arranged lengthwise of the elon 
gated and enlarged water Space portion 50 of the 
rear section of the boiler. The tubular heat ex 
changer f2 is so constructed that it may be read 
ily inserted in the portion 50 through either one 
of the tapped openings 5. Two openings 5 are 
provided so as to provide flexibility in installa 
tion requirements for the boiler and the hot tap 
Water heating System. For example, should it be 
desired or be necessary to locate one side of the 
boiler adjacent a cellar wall, the opening 5 at 
the side of the boiler away from the cellar Wall 
may be used for the heat exchanger, the open 
ing 5 not in use being closed by a suitable plug 
53. 
The tubular heat exchanger 2 is here shown 

as comprising a plug portion 55 which threadedly 
engages the side of a selected one of the open 
ings 5 and which is provided with a pair of water 
passages 56 and 5 respectively, which extend 
longitudinally through the plug, as shown. The 
heat exchanger 2 also comprises a plurality of 
open-ended U-shaped tubes 58, each of which is 
fixed at its opposite ends to the plug 55 in Such a 
manner that its open ends communicate respec 
tively with the inner ends of the passages 56 and 
5. The tubes 58 are of different lengths so that 
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they may be compactly nested, as indicated in 
Fig. 2. It will be noted that the nest of tubes 58 
extends entirely across the Space 50 and their 
exterior surfaces contact the hot boiler water 
within the portion 50. As the tubes are fixed at 
their ends to the plug 55, the tubes and plug 
form a rigid unit which may be inserted and re 
moved through either of the openings 5; and, 
when the unit is in place within the boiler, the 
tubes are Supported in their proper position by 
the plug 55. The outer ends of the water pas 
sages 56 and 57 are connected respectively to the 
ends of the hot water circulating pipes 3 and f4, 
previously described. 
In operation, the heat of combustion from the 

fuel supported by the grate 43 is transmitted 
through the inner wall portions 37 and 38 of the 
sections 20, 2, and 22 to the water within the 
hollow interior of said Sections. As the boiler 
water is thus heated to steaming temperature, 
steam bubbles are formed which travel upwardly 
through the Water Spaces of the section and col 
lect in the upper part, or steam space, of each 
section. As the steam spaces of the several sec 
tions are in communication with One another, 
due to the large nipples 26, the steam will flow 
readily from the several sections to the steam. 
Supply pipe 5 and to the room spaces, The heat 

2,160,80i. 
from the boiler water within the enlarged water 
Space portion 50 of the rear section 2 will also 
be transmitted through the walls of the tubes 5 
to the tap water within the interior thereof. As 
the tap water within the tubes 58 absorbs heat 
and is raised in temperature, it will flow through 
the passage 57 and circulating pipe 4 to the 
storage tank f; and such water will be replaced 
by relatively cold water flowing to the tubes from 
the bottom of the storage tank and through the 
circulating pipe 3 and passage 56. 
From the above, it will be apparent that I have 

provided a novel combination of structural fea 
tures which provide a simple, inexpensive, and 
efficient means for heating the room spaces of 
buildings and for heating hot tag water. The 
boiler 0, and tubular heat exchanger 2 are so 
constructed, that the heat exchanger may be 
readily inserted lengthwise through either side 
wall of the boiler. The heat eXchanger occupies 
a Space in Only one of the sections of the boiler. 
This space extends entirely across the rear sec 
tion and is located in the upper part of the boiler 
where the boiler water is relatively hot. On ac 
count of the length and cross-sectional area of 
the Space occupied by the heat exchanger, the 
latter may be provided with a relatively large 
area of heat absorbing surface. 

Heretofore, it has been thought necessary in 
vertical Sectional boilers, in order to provide a 
hot water heat exchanger of relatively large area, 
for the heat exchanger to extend through several 
or all of the Sections. This construction was rela 
tively expensive on account of the required spe 
cial nipple connections between sections to re 
ceive the heat exchanger. This construction was 
thought necessary because in the conventional 
prior art steam boiler, there was not sufficient cir 
culation of boiler water between sections to pre 
vent undue cooling of the water in one section 
Were the heat exchanger located entirely within 
the one section. Furthermore, there is not suff 
cient heat in the water of one section to heat the 
tap Water in a tubular heat exchanger of rela 
tively large heat absorbing area. Were the heat 
exchanger located in only one section of the prior 
art boilers, such boilers would be impractical for 
heating hot tap water during the summer time, 
as the insufficient circulation between sections 
would prevent the other sections from losing 
their heat and the other sections would there 
fore steam. 
The above relatively expensive construction of 

the prior art is overcome by my invention. As 
I provide the nipple connections between sections 
at the bottom of the boiler and the extra large 
nipple connections between the water spaces of 
the several sections at the top of the boiler, which 
latter nipple connections extend partially below 
the water line, communication is had at all times 
between the water spaces of the several sections 
both at the top of the boiler and at the bottom of 
the boiler. This construction assures thermo 
Syphonic circulation of water between sections at 
all times and particularly between the section 
containing the tubular heat exchanger and the 
others; and this circulation will result in main 
taining an even boiler water temperature in all 
sections, and will thereby supply adequate 
amounts of heat to the heat exchanger, although 
it is located in Only One of the Sections. 
What I claim and desire to secure by Letters 

Patent of the United States is:- 
1. In heating apparatus, the combination of a 

Steam boiler comprising front, back, and inter 
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2,160,801 
mediate hollow cast metal sections arranged 
transversely of the boiler and in side-by-side re 
lation; the sections having Outer side walls pro 
viding the boiler side walls and inner wall por 
tions defining a combustion chamber, and a paS 
Sage for combustion gases; the passage for com 
bustion gases including a portion extending rear 
wardly through the upper part of the back sec 
tion and at points below the normal water line 
therein; means for communicatively connecting 
the interior of the sections at the bottom and at 
the top of the boiler and below the normal water 
line to provide for thermo-syphonic circulation of 
water between sections; the back section being 
provided with an elongated and enlarged water 
space portion extending across the section from 
one of the outer side walls and defined in part 
by the inner wall portion thereof which defines 
the bottom of said rearwardly extending portion 
of the passage for combustion gases; said one 
outer wall having an opening therethrough pro 
viding communication with one end of said elon 
gated water space portion; and a hot water Sup 
ply system including a pair of circulating pipes 
located exteriorly of the boiler, and a tubular 
heat exchanger arranged lengthwise within said 
elongated water space portion and having inlet 
and outlet water connections extending through 
said opening and connected respectively to said 
circulating pipes, 

2. A boiler comprising a front end, a back end, 
and intermediate hollow cast metal sections ar 
ranged in vertical side-by-side relation; the Sec 
tions comprising walls defining interior Water 
spaces, and the walls including outer side walls 
forming the boiler side walls and inner wall por 
tions defining a combustion chamber and a fue 
gas passage; said flue gas passage including a 
portion in the upper part of the boiler and ex 
tending lengthwise between the front and rear of 
the boiler; nipple means communicatively con 
necting the water spaces of adjacent Sections at 
the bottom and at the top of the boiler; the 
nipple means providing the connection at the top 
of the boiler being arranged below the top of the 
Sections and being SO constructed and located 
that at least the bottom portions thereof are dis 
posed below the normal water line when the boil 
er is operated as a steam boiler, whereby gravity 
circulation is had between sections when the boil 
er is operated as a steam boiler as well as when 
it is operated as a hot Water boiler; the inner 
wall portions of one of said end Sections and in 
cluding the part thereof defining the bottom of 
said portion of the flue gas passage, being so con 
structed as to provide an enlarged and elongated 
water space portion extending across said one 
end section from one of the outer side walls there 
of and in open communication with the remain 
ing water space thereof; said one outer side wall 
having an opening therethrough providing com 
munication with the end of said elongated water 
space portion; and a unitary elongated tubular 
heat-exchanger arranged lengthwise of said 
elongated Space and removable through said 
opening and including inlet and outlet water con 
nections extending through said opening and se 
cured to said One Outer Wall. 

3. A boiler formed of hollow cast metal sec 
tions arranged in vertical side-by-side relation; 
the Sections Comprising Walls defining interior 
Water spaces and the walls including outer side 
Walls forming the boiler side walls and inner wall 
portions defining a combustion chamber and a 
flue gas passage; nipple means communicatively 

connecting the water spaces of adjacent sections 
at their bottom and at their top; the nipple 
means providing the connection at the top of the 
boiler being arranged below the top of the sec 
tions and being so constructed and located that 
at least the bottom portions thereof are disposed 
below the normal water line when the boiler is 
operated as a steam boiler, whereby gravity cir 
culation is had between sections when the boiler 
is operated as a steam boiler as well as when it 
is operated as a hot water boiler; one of said 
Sections being so constructed that the inner wall 
portions thereof define a relatively large interior 
Water space in open communication with the re 
maining water space thereof and extending 
lengthwise across the section from one outer side 
wall thereof to the opposite outer side wall; each 
of Said outer side walls having an opening there 
through providing direct communication with 
the adjacent end of said elongated space; a uni 
tary elongated tubular heat-exchanger of a size 
to permit its insertion and removal through either 
of said openings and being arranged lengthwise 
within said elongated space and including inlet 
and Outlet Water connections extending through 
One of said openings; and a removable plug for 
closing the other of said openings. 

4. A boiler formed of hollow cast metal sections 
arranged in vertical side-by-side relation; each 
section comprising walls defining therebetween a 
water space and said walls including outer side 
walls forming the side walls of the boiler and 
inner wall portions defining a combustion cham 
ber and a flue gas passage; nipple means com 
municatively connecting the water spaces of ad 
jacent sections at their bottom and at their top; 
the nipple means providing the connection at the 
top of the boiler being arranged below the top of 
the sections and being so constructed and lo 
cated that at least the bottom portions thereof 
are disposed below the normal water line when 
the boiler is operated as a steam boiler, whereby 
gravity circulation is had between sections when 
the boiler is operated as a steam boiler as well as 
when it is operated as a hot water boiler; the 
defining walls of one of said sections being so 
constructed as to provide an elongated and en 
larged interior Water space therein extending 
away from one of the outer side walls thereof and 
across the boiler and being in open communica 
tion with the remaining Water Space of said. One 
section; Said one Outer side Wall having an open 
ing therethrough providing communication with 
the adjacent end of said elongated space; and a 
unitary elongated tubular heat-exchanger of a 
size to permit its insertion and removal through 
said opening and being arranged lengthwise with 
in Said elongated Space and including inlet and 
outlet water connections extending through said 
opening and secured to said one Wall. 

5. A boiler comprising front, rear, and inter 
mediate cast metal sections assembled in vertical 
side-by-side relation; the sections including out 
er wall portions providing the outer boiler walls 
and inner wall portions providing a combustion 
chamber and a flue gas passage extending 
through the upper parts of said sections; the in 
ner and outer Wall portions being spaced to pro 
vide hollow interior spaces containing the boiler 
water; bottom nipples connecting directly the 
lower parts of the water spaces of adjacent sec 
tions; a series of aligned relatively large top 
nipples arranged below the top of the sections 
and connecting directly the upper parts of ad 
jacent sections and being so located that the 
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4. 
lower parts thereof are disposed below the normal 
water line between sections when the boiler is 
operating as a steam boiler, whereby gravity cir 
culation of water is had between Sections under 
all conditions of operation; said rear section be 
ing formed with a relatively large water space 
portion defined by the outer wall portions thereof 
which provide the boiler rear Wall and oppositely 
disposed portions of the boiler side wall, and by a 

10 part of the inner wall portions thereof defining 

2,160,80. 
the flue gas passage; said rear section being pro 
vided with an opening through one of its outer 
side wall portions communicating directly with 
One end of said large water space portion; and a 
domestic hot water heater of the tubular type ar 
ranged within said large water space portion and 
insertible and removable as a unit through said 
Opening and including inlet and outlet water con 
nections extending through said opening. 

BERNARD GOERG. 
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