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This invention relates to water heaters, pri 
marily those which are used in connection with 
storage tanks or so-called boilers; but capable of 
use in other associations and for the heating 
of water for all purposes. It is also primarily 
Concerned with heaters of which the heating 
agent is inflammable gas; but is not limited in 
this respect either, and may be embodied in 
heaters using oil or solid fuel as the heat-gen 
erating means. 
The object of this invention is principally to 

increase greatly the efficiency of Such heaters 
not only when operating on a full load, but also 
when operating on a partial or light load, Such 
as that required merely to maintain a tempera 
ture sufficient to keep the water hot through the 
night. At such times, and others when there is 
no demand for hot water, the flame of a gas or 
oil burner is turned down to What is known aS a 
standby or maintaining flane, and if solid fuel is 
used, the fire is banked. It is a matter of com 
mon knowledge that the ordinary types of gas 
Water heater are efficient to a satisfactory degree 
when operating on full load, but when the gen 
eration of heat is reduced to the minimum, their 
efficiency is greatly decreased, and the fire either 
fails to keep the water temperature up to the re 
quired degree over a period of several hours, or 
else fuel is wasted in maintaining the tempera 
ture at the required degree. This phase of my 
object, therefore, is to economize fuel in main 
taining a given temperature of the Water Over 
long periods of minimum demand. 
Another object is to eliminate the bad effects 

of condensation. It is Well known to those 
familiar with water heaters that there is a point 
in the cooling of products of combustion from a 
heating flame where condensation of water vapor 
in the gases begins, and that if the efficiency of a 
heater is increased by absorbing SO much heat 
from the flue gases as to chill them below the dew 
point, the bad effects of condensation outweigh 
the benefits received from Such increased effi 
ciency. This has been the case uniformly here 
tofore. My object is to diminish the bad effects 
of condensation. So much as to acquire a net bene 
fit from the greatest possible thermal efficiency 
of the heater. 

Further objectS are to provide a heater in which 
all of the heat-absorbing Surfaces may be readily 
exposed to view and easily cleaned, and to simplify 
the design and minimize the cost of construction. 
These objects are accomplished in the heater 

shown in the accompanying drawings, which rep 

(CI. 122- -367) 
resent the embodiment or embodiments which at 
present I prefer to others. 
The invention comprises the new features of 

construction and principles of operation thus il 
lustrated, and explained and claimed in the fol 
lowing Specification, as well as all substantial 
equivalents thereof within the scope of novelty. 

In the drawings: 
Fig. 1 is a front elevation of a heater exemplify 

ing this invention, represented with the front 
cover plate or door removed; 

Fig. 2 is a side elevation as seen from the right 
of Fig. 1; 

Fig. 3 is a plan view of the heater; 
Fig. 4 is a cross section on line 4-4 of Fig. 1; 
Fig. 5 is a view similar to Fig. 1, showing a 

Slightly different arrangement of heat-collect 
ing Surfaces having certain advantages; 

Fig. 6 is a view showing the heater in operat 
ing connection with a storage tank of the type 
of the so-called range boiler; 

Fig. 7 is a fragmentary sectional view showing 
a detail of one form of means for diminishing ob 
noxious condensation effects. 

Like reference character's designate the same 
parts wherever they occur in all the figures. 
The heater consists of two separated Water 

Sections and 2 with connecting parts and auxil 
iary heat-collecting surfaces, and a heat gen 
erator. These water sections are preferably 
made as thin rectangular boxes, closed except for 
the water connections later described, and ar 
ranged parallel to one another with their longest 
dimensions vertical when in use. They may be 
economically made as castings of iron or other 
Suitable metal. Cover plates 3 and 4 are placed 
across the openings between the Water Sections at 
front and rear and are detachably connected 
thereto by screws 5 entering lugs or flanges 6 
projecting from the inner sides of the respective 
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sections at or near their front and rear extremi 
ties. A fire chamber 7 is enclosed below the 
heater by walls 8 connected by screws 9 to lugs 
or flanges O which project from the lower end 
of the sections. On the upper ends of the two 
Sections are in Wardly projecting lips or webs' 
- which, when assembled, overlap the upper 

end of the intermediate Space except for an 
area 2 where these webs are recessed to provide 
a vent Opening for the products of combustion. 
A flange 3 is formed at the rim of the vent 
opening for connection with a stove pipe. 
A pipe 4 for admission of cold water is con 

nected to the top of one of the sections, as the 
lefthand section , and a pipe 15 for the delivery 
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of hot water is connected to the top of the other 
Section. The bottoms of the two sections are 
connected together by a yoke 6, which may be 
a pipe Or a metal casting, and is provided with a 
drainage tap 7. 
As the heater here shown is designed to be 

heated by gas, I have represented a gas burner 
8 in the chamber 7 beneath, and symmetrically 
arranged With respect to, the Water Sections. The 
chamber in which this burner is located is Sub 
Stantially enclosed by the walls 8, and a bottom 
Wall in Which there are openings large enough 
to admit sufficient air for complete combustion of 
the fuel. This burner and chamber, however, 
typifies any heating means delivering hot gas, 
Whether a gas Or oil burner, or a fire pot contain 
ing a grate on which coal or other Solid fuel may 
be burned. 

In the Space between the sections are heat 
collecting Surfaces in the form of vanes or fins at 
different levels. At an upper level are two pairs 
of fins 9-9 located in the front and rear por 
tions of the intermediate Space but terminating 
well short of the vertical transverse plane mid 
Way between the front and rear ends of the 
heater. The fins of each pair extend toward One 
another approximately horizontally and in the 
same plane from the inner walls of the opposite 
side Sections and practically meet at the vertical 
front to rear plane midway between the sections. 
If they do not actually make contact with one 
another, at least the Width of the Space between 
them is the practical minimum. The fins are 
bent down Ward and OutWard from the lines 
Where they most closely approach one another, 
and the parts thus bent down have substantial 
length. They are designated by the character 
9d, in Figures 1 and 2. 
At a lower level than the fins 9 are a single 

pair of fins 20-20, which project toward One an 
other from the opposite side sections but both 
terminate short of the front to rear middle plane, 
leaving a passageway 2 between them. These 
fins also are shorter than the front to rear di 
mension of the heater and are located symmetri 
cally between its front and rear walls, preferably 
Overlapping at their ends the inner ends of the 
fins 9, Substantially as shown in Figure 2. 
These fins 20 also have depending end portions 
designated as 200, which are inclined down 
Wardly and outWardly with respect to the middle 
plane of the heater, as shown by Figure 1. 
Other fins 9-9 and 20-20, like those just 

described, are provided at progressively lower 
levels in alternation, substantially as shown. In 
this illustration the lowermost and also the up 
permOSt fins are of the type of fins designated as 
9, but I do not intend this illustration to be a 

limitation of the invention, such as would exclude 
placing fins of the type designated by 20 at either 
the lowest or highest level. 

All of the fins 9 and 20 are preferably made of 
thin plates or sheets of metal having high enough 
heat Conductivity, (for instance, copper) cut to 
the proper dimensions and bent substantially to 
the form illustrated. They are secured to the 
inner Walls of the Water sections by any suitable 
means. The means which I have used and found 
eminently suitable and economical is to cast the 
Water Sections With projecting lugs 22 on their 
inner SideS and cut horizontal slots in these lugs 
of a Width approximating the thickness of the 
fins, and drive the edges of the fins into such 
Slots. If forced into the slots with a driving fit 
they are Securely held. They may be additionally 
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Secured by solder, if desired; as the absorption of 
heat by the Water in contact with these walls of 
the Sections prevents melting of the solder when 
the heater is in use. 

Below the lowermost pair or pairs of fins there 
are relatively narrow horizontal fins or flanges 
23 and 24, at different levels; which may be of 
the Same character and attached in the same way 
as above described, but are here shown as being 
made integral With the Sections. They project 
from the respective Water sections partially across 
the pathway for ascending hot gases from the 
burner, Serving as auxiliary heat-collecting 
leaS 
When the burner is turned on full the products 

of Combustion rise in paths approximately as in 
dicated by the arrows in Figure 2. They travel 
first past the fins 24 and 23, giving up some heat 
thereto, and then gases from the middle part of 
the Stream flow directly upward into the con 
tracted throat between the depending parts of 
the lowest pair of fins 20-20; while the gases 
adjacent to the front and rear Walls of the heater 
are obstructed by the lowermost pairs of fins 
9-9 and deflected into the central part of the 

Stream. Thus, practically the entire stream of 
hot gases comes into contact With some part of 
the lowermost pair of intermediate fins 2-2; 
either With the horizontal parts of these fins or 
the depending parts, or both. Part of the rising 
gases paSS directly through the opening between 
the fins 20-20, but this opening is intentionally 
made So narroW as to impede and choke the flow, 
to Some extent, When the burner is open to full 
capacity. Hence, Some of the gases entering the 
Contracted paSSageWay between the depending 
fin extension 200, as Well as all the gases Striking 
the horizontal parts of these fins, are deflected 
toward the ends of the heater and into contact 
With the next higher pairs of fins 9-9. In 
their further course upward the gases are sin 
ilarly impeded and deflected by the pairs or sets 
of Similar fins at higher levels. Thus, the gases 
are caused to impinge repeatedly on these fins 
of high heat conductivity, Which are intimately 
Connected With the heat conducting Walls of the 
Water Sections. 
A high efficiency of heat conduction and ab 

SOrption from the products of combustion is thus 
obtained. Efficiency is enhanced by the down 
Wardly extending parts or leaves of the fins, which 
have SubStantial area (as here shown approxi 
mately equal to the area of the horizontal parts 
of the fins, but it may be greater or less) and 
are mainly disposed in the hottest portion of the 
ascending gases. The entire area of the depend 
ing partS 20a and a considerable proportion of 
the areas of the fin parts 9a, are thus disposed 
in high temperature gases. Thus they are effec 
tive for the collection of heat, which is con 
ducted by direct metallic conduction to the walls 
of the respective Water sections, and are more 
effective for that purpose than any equal area of 
horizontally or vertically disposed fins. The in 
clination of these depending parts is an impor 
tant factor of efficiency because it causes im 
pingement of ever changing particles of the gas, 
preventing a film of gas from forming and re 
maining With heat insulating effect adjacent to 
the depending parts, such as forms contiguous 
to Vertical Surfaces With flow of gas. A substan 
tial horizontal component of motion is imparted 
to the ascending gases, due to the wide horizontal 
extent of the fins in the width dimension of the 
heater and the Overlap of the ends of fins 9 
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over the fins 20, and vice versa, at different levels. 
The impingement of such deflected gas streams 
on the under sides of the fins at Successively 
higher levels causes eddies in the gas, a con 

5 stantly repeated tumbling and rearrangement of 
the particles of the gas, and a Scouring effect on 
the fins which Overcomes tendency of the gases to 
adhere in a stagnant film to the fins. Substan 
tially all particles of the hot gases are thereby 

0 - brought into contact with the fins at one time 
or another during their passage from the burner 
to the outlet. The horizontal length of the fins 
widthwise of the heater, and their number, are 
sufficient to cause the horizontal travel com 

5 ponent of the major part of the hot gases at full 
load to equal or exceed the vertical component of 
travel. 
Another factor of efficiency is the direction of 

water circulation. The cold water entering the 
20 water section travels downward, opposite to the 

upward flow of the hot gases. Thus, the water 
is heated, before reaching the bottom part of that 
section, to a temperature too high to cause con 
densation, and the rising gases come into con 

25 tact with Sucsessively cooler fins projecting from 
the section so that a substantial temperature 
differential remains between the fins and gases 
throughout the entire heater. Indeed, it is pos 
sible, by making the heater of sufficient height 

'90 and providing a sufficient number of fins, to lower 
the temperature of the Spent gases to a near ap 
proach to the hot water temperature required, 
and thereby use all the effective heat of the gaSeS. 
At the same time the travel of the water in the 

85 other section is upward, which, in connection 
with the storage tank, or other hot Water System 
in which the heater may be connected, maintains 
a circulation and causes the Water in the admis 
sion leg of the heater to travel downward. 

:40. This is made clear by reference to Figure 6, 
which shows a storage tank 25 having a cold 
water inlet pipe 26 passing into it to a low level 
and a hot water outlet pipe 2 leading from its 
top. The pipel 4 to the heater is connected with 

As a low point of the tank, and the hot water Outlet 
pipe 5 to a high point of the tank. Hence the 
greater specific gravity of the water in the tank 
over that in the pipe 5 when the heater is in 
operation causes downward flow through the 

to heater section overcoming the tendency of 
heated water in its lower part to rise. The same 
effect is produced when heaters embodying this 
invention are used for circulating hot water or 
steam through the radiators of a heating System. 

; 55. The water in the righthand (delivery) section 
2 receives accretions of heat from all of the fins 
attached to it, except possibly the uppermost fins 
if the heater is designed to cool the gases to ap 
proximately the temperature of the hot water. 
In any case, a large increment of heating is 
given to the water in this section. 
Not only is the heater exceptionally efficient on 

full load, but its efficiency on minimum load is 
relatively more striking. On light load, when 
the burner flame is reduced to the minimum, the 
products of combustion are too small in volume 
to fill the inner space of the heater, wherefore, 
after passing the lowermost fins 9, they travel 

70 straight upward in the direction of the straight 
arrows shown in Figure 2. But in so traveling 
they come into intimate contact with the inclined 
depending parts 20a of the fins 20 at each level, 
and deliver heat. By providing a sufficiency of 
the fins 20, all of the available heat in the gases 

from the lowest flame possible to be maintained 
in the burner is absorbed. 

If the gases thus cooled were allowed to come 
into direct contact With the inner metal Wall of 
that part of the section into which cold Water 5 
enters, condensation would occur continuously 
and copiously, with all the known bad effects. A 
phase of the invention comprises means to pre 
went such contact of gases and water cooled Sur 
faces. One form of such means is shown in Fig- 10 
lure 1 and consists of a fibrous covering 30 of 
asbestOS, mineral Wool or other suitable material, 
applied to the Wall of the water section which 
bounds the interior space of the heater, over so 
much of the area of that Wall as is liable to be 5 
cool enough to cause condensation. The fibers 
of Such materials prevent direct contact of the 
gases with the metal wall of the section, while 
permitting a retarded heat conduction. The ex 
terior of the fibrous covering is generally main- 20 
tained at a temperature high enough to prevent 
any appreciable condensation. Whatever mois 
ture may be there condensed under unusual cir 
cumstances is quickly evaporated. The heat in 
sulating effect of this covering may be compen- 25 
Sated for by making that part of the section to 
which it is applied of larger area than would be 
required for direct transfer of heat through the 
metal wall in order to obtain a given heating effect 
On the Water. .30 
An alternative means for the same purpose is 

Shown in Figure 5 and consists of a sheet metal 
sheathing 3 separated from the adjacent wall of 
the admission Water section by a dead air space. 
Sulch Sheathing equally prevents contact of gas 35 
With the metal Wall of the water section behind 
it, and is caused by the intermediate air space to 
acquire and hold a temperature high enough to 
prevent any considerable condensation and to 
cause quick re-evaporation of any moisture which: 
may condense on it. The metal sheathing may be 
corrugated to increase its area of contact with 
the gases to dimensions greater than that of the 
Section itself, whereby it may absorb enough heat 
units to compensate, or over compensate, for the is 
temperature lag caused by the air space. --- 
Such sheet metal sheathing may be secured in 

the manner shown in Fig. 7, i. e., by being offset 
into the slots of the lugs 22 which receive the 
Outer edges of the fins, and being crowded by the 50 
fins against the Walls of these slots. The fibrous 
Covering 30 may be made in the form of slabs or 
sheets, suitably secured to the section, or applied 
in plastic condition with a binder, or in any other 
mode known to the art and suitable for the pur 
pOSe. 
Another modification is shown in Fig. 5, in 

which the fins of each pair 20, instead of being 
at the same level, are at different levels With the 
fin which is attached to one of the sections over-so 
lapping the other fin of the pair to a greater or 
less extent, or approaching more or less nearly 
to an overlap. By virtue of this arrangement, the 
gases which are deflected by the depending part 
20a of the lower fin of any such pair are directed, 
acroSS the Space between them and against the 
depending part of the companion fin. This 
effects a more complete distribution of the hot 
gases over the heat absorption surfaces, with 
Substantial avoidance of the possibility of even also 
Small part of the gas failing to come into direct 
contact with such an absorption surface. While 
the form last described is of advantage on account 
of the greater efficiency of heat delivery, the first 
described form has another advantage in that it. 



4. 
permits the Sections to be made as duplicates of 
One another, Such that one pattern can be used 
for both. 
In either form the advantage of easy cleaning 

5 is present. Upon removal of either the front 
plate 3 or back plate 4 the entire interior of the 
heater is exposed to view and may be easily 
reached for cleaning. Either of these plates may 
be made as a door hinged to one of the sections 

10 if desired, which makes cleaning a still more 
simple matter. 

I have found by practical test in operation 
that the efficiency described in the foregoing 
Specification is actually realized in practice. 

15 Tests have shown that the efficiency, based on 
the ratio of units of heat absorbed by the water 
to units of heat generated by the fuel, remains 
nearly constant When the burner is turned from 
the full flame to the minimum standby flame. 

20. There is a slight falling off in efficiency, but 
not more than 3% to 4%; and the efficiency 
With the standby flame is much greater than in 
heaters of prior design which are efficient at 
full load. The Water is maintained at the de 

25 sired high temperature with a consumption of 
gas no greater than that required to operate a 
pilot light. Equivalent economy is effected in 
heaters and boilers having the same essential 
characteristics but in which other fuels than gas 

30 are burned. 
In construing the following claims the term 

"Water heater' is to be understood as including 
Steam boilers as well as heaters for raising the 
temperature of water to points below the boiling 

35 point; and the term "burner' is to be under 
Stood as including not only gas burners but other 
means for producing flame and hot products of 
COmbustion, unless the context requires a more 
specific limitation. 
What I claim and desire to secure by Letters 

Patent is: 
1. A Water heater comprising upright water 

Sections spaced apart from one another having 
inlet and outlet connections, and heat absorb 

s ing fins in Connection. With each of the sections 
arranged to extend from their respective points 
of attachment part way across the intermediate 
Space toward the other section and having down 
Wardly extending portions from their inner ex 
tremities, the fins projecting from each section being at Substantially the same level with cor 
responding fins projecting from the other sec 
tion, and their downwardly extending portions 
being inclined aWay from one another in the 

55 downward direction. 
2. A water heater comprising upright Water 

Sections of substantially rectangular formation 
spaced apart from one another, cover plates 
mounted acroSS the ends of the space between 
the Sections, means for delivering hot gases to 
the lower part in such intermediate space and 
fins connected to each section in pairs opposite 
to one another, the fins of each pair extending 
toward one another and having downwardly and 
backwardly inclined portions at their inner ex 
tremities. 

3. A water heater comprising upright water 
Sections of substantially rectangular formation 
spaced apart from one another, cover plates 

to mounted across the ends of the space between 
the sections, means for delivering hot gases to 
the lower part in such intermediate Space and 
fins connected to each Section in pairs Opposite 
to one another, the fins of each pair extending 

... is toward one another and having downwardly and 

40 
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backWardly inclined portions at their inner ex 
tremities, the respective pairs of fins being at 
different levels and the fins at certain levels 
being at and near the ends of the intermediate 
Space While those at alternate levels are in the 
middle part of the front to rear dimension of 
the Space, terminating short of the ends thereof. 

4. A Water heater comprising upright Water 
Sections of substantially rectangular formation 
spaced apart from one another, cover plates 
imounted across the ends of the space between 
the Sections, means for delivering hot gases to 
the lower part in such intermediate space and 
fins connected to each Section in pairs Opposite 
to one another, the fins of each pair extending 
tOWard one another and having downwardly and 
backwardly inclined portions at their inner ex 
trenities, the fins of certain pairs extending Sub 
stantially to one another, and those of other 
pairs being separated from One another to leave 
an opening in the middle part of the intermediate 
Sipa Ce. 

5. A Water heater comprising upright water 
Sections of Substantially rectangular formation 
spaced apart from one another, cover plates 
mounted acroSS the ends of the Space between 
the sections, means for delivering hot gases to 
the lower part in such intermediate space and 
fins connected to each section in pail's opposite 
to one another, the fins of each pair extending 
toward One another and having downwardly and 
backwardly inclined portions at their inner ex 
tremities, the fins of certain pairs extending Sub 
Stantially to one another, and those of other 
pairs being Separated from One another to leave 
an cpening in the middle part of the interme 
diate space, the fin pairs of the two characters 
thus identified being arranged in alternation at 
different levels between the top and bottom of 
the heater and being also staggered with respect 
to One another in the front to rear dimension of 
the heater. 

6. A water heater comprising a water section 
having an inlet at the top, a Second section hav 
ing a Water outlet at the top, a Water connec 
tion between the two sections at their bottom 
parts, Said Sections being arranged parallel with 
a space between them, and means for closing 
Such space at the front and rear extremities of 
the sections, means for delivering hot gases into 
the lower end of the space so inclosed, and heat 
absorption members projecting into such space 
from each of the sections, said heat absorption 
ineans being substantially flat fins having de 
pending extensions from their inner edges. 

7. A water heater comprising a Water section 
having an inlet at the top, a Second section 
having a water outlet at the top, a Water con 
nection between the two sections at their bot 
tom parts, said sections being arranged parallel 
With a Space between them, and means for clos 
ing Such Space at the front and rear extremities 
of the Sections, means for delivering hot gases 
into the lower end of the space so inclosed, and 
heat absorption members projecting into such 
Space from each of the sections, said heat ab 
Sorption members being substantially horizontal 
flat fins arranged in groups at different levels, 
the fins at certain levels collectively extending 
across the intermediate space at the front and 
rear end parts only thereof, leaving the rest of 
the Space clear, and the fins at other levels ex 
tending partly across substantially so much of 
the Space as is left clear by the fins of the first 
description and being separated from one an 
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other to leave an opening through which rising 
gaSeS may paSS. 

8. A water heater comprising a water Section 
having an inlet at the top, a second Section haW 
ing a water outlet at the top, a Water connec 
tion between the two sections at their bottom 
parts, said sections being arranged parallel with 
a space between them, and means for closing 
such space at the front and rear extremities of 
the sections, means for delivering hot gases into 
the lower end of the space so inclosed, and heat 
absorption members projecting into Such Space 
from each of the sections, said heat absorption 
members being substantially horizontal flat fins 
arranged in groups at different levels, the fins 
at certain levels collectively extending across the 
intermediate space at the front and rear end 
parts only thereof, leaving the rest of the Space 
clear, and the fins at other levels extending partly 
across substantially so much of the Space as is 
left clear by the fins of the first description and 
being separated from one another to leave an 
opening through which rising gases may paSS, 
the fins of the second description having depend 
ing portions from their inner extremities and 
being arranged with the members of each pair 
at respectively different levels and with at least 
an approach to an overlap at their inner ex 
tremities, and the depending portion of the un 
derlapping fin being inclined. So as to deflect 
upwardly flowing gases against the depending 
portion of the overlapping fin of that pair. 

5 
9. A water heater comprising a hollow body 

adapted to contain water and having a rising 
side wall, fins projecting horizontally from Said 
wall and extending horizontally in the width 
direction of the body, said fins being of shorter 
length than the width dimension of the body and 
located at different levels in a staggered ar 
rangement with one end of each fin at a higher 
level overlapping the nearer end of the fin at 
the next lower level; certain fins having a de 
pending portion extending from the extremity 
most remote from said body Wall on an inclina 
tion toward said Wall. 

10. A water heater comprising two water com 
partments in flow connection with one another 
at their bottons only, One COmpartment having 
an inlet at its top for admission of water to be 
heated, and the other compartment having an 
outlet at its top for discharge of heated Water, 
and heat absorbing fins in conducting connec 
tion with the exterior of a Wall of Said heater 
at successively higher levels, having horizontal 
under Surfaces adapted to receive the impinge 
ment of gases rising from beneath and to compel 
horizontal deflection of such gases, said fins be 
ing constructed and relatively arranged to pro 
vide channels in which trapped gases are caused 
to flow with a horizontal component of motion 
Widthwise of the heater. 
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