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This invention relates to boilers and water
heaters that are adapted to be used for fuels
such as coke, hard coal and the like for heat-
ing water, or for (building) heating systems.

e An object being in this case partlculally, to

provide a boiler and water heater that will
be economical to-manufacture, practical and

convenient to install and Jone that wili. de-.

velop a high percentage of eﬁ101ency in heat

to transfer.
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A further object of my invention is to pro-
vide a. boiler and water heater in which hard
coal and- coke may be used as well as oil
or gas and in which T accomplish the maxi-
mum of heat transfer from the products of
combustion as long as the heated gases are
permitted to remain in the tube. before they
are-slowly discharged in their coolest state.

~A further object of my invention is.to
provide a boiler and water heater in which
hard ceal, coke, gas o1 oil may be used ef-
fectively; and in the details of construction
of which boiler and water heater there is an
economizer compartment adapted. to effec-
tively utilize the principle of counterflow and
stratification in permitting the hot gases to

pass down through a series of gas tubes ad- .

jacent the combustion chamber of the boiler;
and while moving slowly down through these
tubes, transfer the greater percentage of their
heat from the tubes to the water.in a central

water chamber therem through which the as .

tubes extend.
With these and other ob]ects in VleW, thls
invention concerns improvements in boiler

‘construction, the .details of which will be

hereinafter explained in the following para-
graphs and illustrated in the drawings form-
ing a part of these specifications; in which
drawmgs like mumerals indicate hke palts
in the several figures.

Figure 1 is a top view.of the boiler and

~water heater of my invention.
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Figure 2 is a side elevation thereof dis-
closmg in a.cut-a-way interior details of
construction of my boiler and: water heater.

Figure-8 is a vertical section from- front
to back of my invention.

Figure 4 is a horizontal cross sectlon taken

'A—A of qure 8.

I‘lgure 5 is a horizontal cross sectlon taken
B—B of Floure 3.

Figure 6is a horlzontal ¢ross section taken
u——C of Fig.-3.

At the plesent time thele is a tendency
toward the inereased use of boilers.and water

heaters-that may be adapted to use hard coal, -
cole, gas or.oil 1n-order to malke such heatmg.
equlpment adaptable to use in the various

local communities where at least one or mofte

of such fuels'may be conveniently available.

‘When burning fuels of the kind above men-
tloned it is necessary to have a sufficiently
large combnstmn chamber to provide a com-
p]ete combustion of; the fuels and yet pro-
vide a large surface to meet the radiated
heat from the burning gases.
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It is necessary-to malntam a temperature .

of from 900 to 1600 degrees' Fahrenheit in

order to pr oduce combustlon and when the

flame, while -in the process of combustion,
touches any surface with a temperature less
than appr ommately 900 degrees, it will break
down the carbon forming what is commonly
known as soot, ~which covers the surface with
which it comes in. contact; thus having a
tendency to form a coatmg over the surface
that would somewhat insulate the surface
from heat of the products of combustion thus
making it harder to heat the surface and thus
accomphsh a heat transfer to and through
the surfaces with which the products of com-
bustion are adapted to come into contact,
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-In -order: therefore to provide a boiler and

water heater of high efficiency, I provide in -

my invention an’ arrangement of structural
details in which the combustion chamber is
surrounded on all sides and above by a water

leg and especially on one side by a water

chamber communicatively. connecting with
the water leg; and this water chamber: has

a group of upright gas tubes communicative-
ly connecting with the :combustion chamber -
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so-as to permlt the hot gases to move down-

ward through the tubes as they pass to the
flue whiech receives-them at then lowest tem-
perature.. :

Tt will be seen therefore that to design
and construct-a practlcal boiler, it- will be

necessary to recogmze the physmal laws i n-.
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volved in its successful operation and also
recognize the fact that its design must be
such that it will be practical to build and easy
to maintain.

A further purpose of my invention is to

provide in connection with a boiler and water

heater that takes advantage of the principle
of counterflow in heat transfer; an automatic
damper and heat by-pass control whereby
the products of combustion may be permitted
to pass directly from the combustion cham-
ber to the flue without having to be directed
downward through the fire tubes until the
fire gets a good start up to a predetermined
temperature level in the flue; after which
the damper may automatically and thermo-
statically close the direct passage and pass

the gases in their normal course down-

through the tubes that extend through the
water compartment. L
Referring now in detail to the structure
of my boiler, and the preferred method of
operating the same, I provide a central com-
bustion chamber —12- surrounded by a
water leg —2— which fills the space between
wall —8— forming the combustion chamber
imd casing —4— encompassing the water
eg. : g :
‘Communicating with water leg —2—is a
water chamber —5— through which a plu-
rality ‘of “pipes —6-— uprightly = extend.
Pipes or tubes —6— are provided to nor-
mally carry the hot products of combustion
from combustion chamber —1— down from

upper gas chamber —7——to lower gas cham-"

ber —8-~ before they -pass: out ultimately
through house flue —9— aftér giving up the
greater percentage -of their heat within the
tubes and the combustion :chamber. :
It will be evident to those acquainted with
the heating art that when the hot products
of combustion pass up from the combustion
chamber ——1— through opening —10— down

through pipes —6-= that they will move

downward through the pipes relatively slow
where they settle by heat stratification; and
it will be-further évident that where the hot
gases strike the sloping top plate —I11— and

the upper ends of pipes —6— that they will

make the water in the upper area of water
chamber —5-— hotter ‘and thus leave the
water in the lower part of the water chamber

—5-~ with. a lower temperature where the

gases are also of lower temperature as they
pass out of the lower end of tubes —6—.
If the products of combustion were per-

mitted to pass: always out through pipe

299 into upright ‘flue —9%—a strong

“draught would be the result at all times

when a heavy fire is going; but by the con-
struction of my invention I utilize the greater

‘percentage of heat units and get the-benefits

of heat transfer therefrom to the water in
water chamber —5— by sending the gases
down' through tubes —6— and out through
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lower gas chamber —8— through flue —9—
thus getting a slower movement of the gases
and holding them within the upright tubes
—6— longer so they will give up more of
their heat while moving. ‘

However, I provide pipe —12— as a sort
of fire booster for creating a strong draught
when starting a fire and maintaining that
draught until the temperature reaches a cer-
tain snitable level to indicate that the fire
has a good start; at which level, automatic
damper —18-— operates to shut off the move-
ment of the gases through pipe —12— and
topass these gases down through tubes —6—.

Automatic by-pass damper —13— is the
subject for a distinct and separate applica-
tion for patent and will not be claimed in
this case. This damper is actuated through
the expansion and contraction of spring ele-
ment —14— which is. secured to damper
—-18— at a pivot —15— and to pipe —12—
at pivot —16—; and by this action -of high
temperatures in pipe —9— spring element
—14-— ig caused to expand resulting in the
release and pivotal movement of damper
—18— on its pivot —17— causing the same
by gravity to close the passage through pipe
~—19—; but as the heat temperature gets
lower, element —14— contracts causing the
damper to open and start the draught in the
fire again.

Tt will be noted that casing —18— en-
compasses the water chamber —5— as-well
as upper gas chamber —7-— and lower gas
chamber —8—. - .

* Tt will also be noted that water leg —2—
gurrounding combustion  chamber —-1— is
relatively thin above domie —19— of drum
—8— at position —20— for instance; thus
providing only a thin body of water above
dome —19-—- just at a point over the area of

‘the dome where the hottest gases strike the

dome within the combustion chamber and
result in an intense application of heat to
the water above the dome from which the
water leaves the dome through pipe —21—
to be carried over the watér heating system.

Door —22— is used for admitting hard
coal or coke and the like when such fuel is
uged in my boiler while door —28— is used,
in conmnection with such fuels, as a clean-out
door; but when gas or oil are used, such fuel
would be admitted to lower chamber —24—
through an opening in casing —4— prefer-
ably in the relative position of .door —23—.

A cold water return pipe —25— is pro-
vided for admitting the supply of water to
the lower area of water chamber 5.

A water gauge —26— is provided to indi-
cate. the water level while a steam gauge
—97— g used for safety. ’

Sloping plate —11— and sloping plate
—98— are provided for the enclosure of wa-
ter chamber —5— and are used also for the
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support of tubes ——6— extendmg through
water chamber —5—.

Grate —29— is used for supporting a fire
where coke or hard coal —30— is being
burned.

Figure 3 discloses a gas or 0il combustion
unit —81— in dotted hnes showing how the
same would be used if grate —29— were re-
moved and only oil or gas used.

This boiler is so desmned as to_ recognize
the principle of counterflow and stratification
in transferring heat from the products of
combustion to water 1n the effort to secure the
highest possible efficiency in a heating plant.

In this connection I bring all cold water
returns to the lowest part of the economizer
section through spud 25— thereby bringing
the coldest water in contact with the coldest
gases before they leave the lower gas cham-
ber as they enter the house flue; thus securing
the highest over-all efficiency. The “water
chamber of the economizer section ‘and the
water leg about the combustion chamber are
cross connected below and above through the
water ways —382— and ——33— respectively so
as to establish a ready circulation and carry

the water to the point that iz absorbing the-

“most heat from the products of combustion
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due to the physical laws governing the heat-
ing of water where hot water moves up above
the level of the cold water. Thus in this sit-
uation the water being heated would main-
tain in the boiler what may be termed a ther-
mostatic balance.

the hottest water to be delivered to the top.

I‘he cross connections —82— and ——33—— re-

spectively therefore accommodate a free pas-
sage to both the-water units in proportion to
their respective ability to heat the water.

. Hence to explain in detail : the water cir-
culation in the water compartment:  cold
water enters the water compartment through

cold water return —25-— where as it enters

the water chamber —5—, it receives an appli-
cation of comparatively low temperatire heat
conducted from the hot products of eombus-

-tion at their lowest temperature level before

leaving the heating plant through pipe —9—.
At this level, the ‘water rises as it becomes
heated and by displacement in the circulation
thereof, it passes over into water leg —2—
bhi‘OU.Oh opemno —3%—and as it is gradually
heated rises to the top level of the hottest wa-

ter where through a communicating aperture.

~—33— the hot water may pass freely from
chamber —5— to water leg —2—.

~-Xt will also be noted that by providing slop-
ing heads —11— and —28-— for chamber

- —b— enabling the hot water to freely circu-

ute between chamber -—5— and water leg

~ —92— T make it unnecessary to have connect-
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ed with the top of the boiler any more than
the one hot water outlet.
To those skilled in the heating art, it will

That 1s the tendency of -
1 the coldest water to remain on the bottom and .

3

be evident that certain minor details of cbp-
struction may be varied and would be permis-

sible within the spirit and scope of my inven-

tion, but the preferred design and method of

operation has been illustrated in the drawings

and described in the above paragraphs.
Having thus described the merits and char-

acte1 of my invention and the preferred de-

ails of construction thereof; I claim:
A boiler and water heater. comprising in co-
operative combination an - upright drum
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forming a combustion chamber, a second up-

right drom encompassing the first and spaced

therefrom for ming a relatively thin water leg
about the combustion chamber drum and a
relatively thin water space above the combus-
tlon chamber drum; an outer wall connected
with and partially (JJrlc:orlflpass111<3r said second

drum ; said outer wall provided with an upper

and.a lower outlet on the side thereof for the
hot products of combustion and a house flue

connected with said. outlets; spaced header
-plates secured to said second drum and en-

compassed by said-outer wall so asto form an
upper gas chamber above the upper plate and
a lower gas chamber below the lower plate,
said upper gas chamber being in communica-
tion with said combustion chamber and a wa-
ter chamberbetweenthetwoplates; aplurality
of fire tubes connecting said plates establish-
ing communication between said upper and
said lower gas chambers; said second drum
provided with an upper and a lower opening
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establishing water communication between -

said waterleg and said water chamber ; means
for admitting cold. water. into said water
chamber and means for releasing water- from
the top.of sald second drum over said first
drum. -

In witness Whereof I hereunto set my
hand, this 23d day of Aug ., A D. 1927

: LOUIS SUMMDRS
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