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1o all whom it may concern:
- Beitknown that I, WILLIAM JAMES WALSH,
a citizen of the Dominion of Canada, residing
~ atthe city of Hamilton,in the county of Went-
5 worth, in the Provinece of Ontario, Canada,
have Invented certain new and useful Im-

provements in Circular Sectional Hot-Water

Heaters; and Ido hereby declare that the fol-
lowing is a full, clear, and exact deseription
1o of the construction and operation of the same.
| "I'he invention relates to improvements in
the class of hot-water heaters specified by

which the following advantages are ob-

talned—viz., the hottest water is taken direct

15 from the hottest part of the heater to the ra-
diators by a central pipe and when the fire in
the heater is forced and steam generated the

steam 1s allowed to escape without disturbing
the circulation of water in the system.

20 T'he heater is constructed with a direct un-
impeded flue, so that in lighting or building
up the fire complete combustion is obtained
immediately by throwing open the dampers

- 1n the direct flue, which causes the radiators

25 throughout the system to become heated from

twenty to.thirty minutes sooner than can be

done with other horizontal sectional water-

heaters. |
-~ Great economy in fuel is obtained in this
30 heater by the improved construction of fire-
travel flues, which is upward and around and
under each section without being broken like
they are in heaters of other construection.
‘The return water from radiators at a low
35 temperature is brought in contact with the
hot gases above the fire-chamber where there
is the greatest heat, thus heating the water
quickly with great economy of fuel. The re-
turn water after circulating around and up
40 through all sections of heater excepting the
{irst section above the fire-pot is carried down
througha circulating-pipe entering the water-
space at the bottom of the fire-pot section,thus
heating the water before it enters the first
45 hot-water section over the fire.
| The invention consists in an annular fire-
ire-pot, the

pot, a series of sections over the

- same being divided into smoke and water
spaces, the first section over the fire-pot be-
50 ing an entire water-section having smoke-

smoke-space on the lower half.

| flues passing through the same connecting

the fire-space with the smoke-spaces above.
T'here are five sections altogether, but as
many can be used as desired. Each water
section or space is provided with a diaphragm 55
to divide and spread the water over the en-
tire section of heating-surface. ¥achsection
18 connected to a vertical waterway, which
is divided into two parts, the water entering
one and going out at the other. Thereis a 6o

central water-pipe made to pass from the

first water-section and through all the other

sections, coming out at the top and made to

connect with the radiatorsindependent of the
other sections for the purpose of taking the 653
heated water from the section over the fire-
pot and send it direct to the radiators inde-
pendent of the other sections, | |

I attain these objects by the mechanism
1llustrated in the accompanying drawings, in %o

| which—

Figure 1 is a side view of the heater. Fig.
2 18 a front elevation, the upper part shown
in section on the line z x. Fig. 3 is a side
elevation in section. Fig. 4 is a rear eleva- 45
tion with outside of vertical waterway broken
off. Kig. 5 is a top view of one of the upper
sections. = Fig. 6 is a similar view with top
partially broken away to show the interior
diaphragm of the upper water-space. TFig.7 8o
is a plan view of the top of the heater. Fig.
3 1s a perspective view of one of the sections,
showing water-space on the upper half and
Kig. 9 is a
plan view of the top of the entire water-sec- 8s
tion over the fire-pot. Fig. 10 is a cross-sec-
tion of one of the upper smoke and water sec-
tions. | |
In the drawings, A represents a corrugated
circular fire-pot section which is provided go
with a fuel-opening and a door A’ for the en-
trance of fuel of whatever kind employed,
and the ash-pit section I underneath the fire-
section being provided with a double door @
tor convenience in removing ashes. 95

B is the first water-section, placed direct!
over the fire and will be entirely occupied
with water with the exception of the four
oval-shaped smoke pipesor flues b, which are

| made to pass through it, connecting the fire- 100
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section with the next section above the said

entue water-section B.

C C C C represent a series of circular sec-
tions placed one upon the other over the en-
tire water-section BB and which are each di-
vided horizontally in the center, the bottom

space a being for smoke and bhe upper one-

a'’ for water.

D is a vertical wa,te1 way to recelve the wa-
ter from the return- plpe dIVlded into two up-
right compartments ¢’ ¢"
| i is a central hot-water flow- plpe connected

- tothefirst water-section I3 and to the radiator,

20

30

35

40

45

branches of which may be connected to dif-
ferent radiators. (Not necessary to show in
the drawings.)

E is the return water-pipe, connecting the
radiators with the vertical waterway D at the
rear of the heater to complete the water-cir-
cuit. .

G 1s a water-circulating pipe connecting the
top section to the water-space around the fire-

pot section A over the ash-pit section I to
heat the return water, and H is a small air-

pipe connecting the said pipe G to the flow-
pipe I' to prevent binding and allow free cir-
culation of the water.

J is the smoke- -pipe Iea,dmn* to the ehlmney |

or exit.
K is a half- elrculm diaphragm, with a

straight portion connecting it to the back of
the rear waterway D, which spreads the wa-
ter around the entire watel -space of each sec-

tion.
Each section C i is formed with a U-shaped

space L in front from eight to twelve inches
wide at that portion-and extending from the

outside of each section to the center of the
same to act as a smoke-space and also to af-

ford a convenient way to extract a section if

broken and to insert a new one. The said
space L in each section when the sections are
placed one on top of the other forms a flue
communicating with the smoke-exit flue J for
a quick direct dmft on {irst lighting the fire
or for brightening up a low ﬁre but “this flue
may be convelted into an mduect draft by
means of three dampers M M M, formed to fit

the opening and hinged to one side of the

50

55

6o

space L. of the three upper sections C and
provided with handles d, projecting to the out-
side, by which each damper is made to stand
upright for a direct upward passage of smoke
from the combustion-chamber to the exit-flue
and when made to fall over diagonally on the
next section above to direct the smoke and

products of combustion horizontally around

the smoke-passage a’' in the under part of
each section C for an indirect draft, thereby
giving a longer distance for the smoke to

travel, increasing greatly the heating-surface.

The space L in the front of the heater is
covered by two doors N O, hinged to the out-

side of the sections and can be conveniently |

opened for cleaning the interior.

R is a draw-off tap inserted in the bottom |

of the fire-pot section A. S is another draw-

‘an attached pipe, as shown at Fig.1,ora
“column cast on the sections to connect the

dampers M M M being placed vertical.)

off fap inserted in the section C above the
water-section B.

T is the vertical partition in the vertical wa-
terway, dividing 1t into two water-chambers.

Visa dampel in the left of the first section

70

C to close an opening in the same forconven-

ience in cleaning ift.

It will be observed that the usual spreaders,
as seen at V', Fig. 2, will be used on the wa-
ter-pipes, both flow and retur n, but upon
which I claim nothing, and the plpe G may be
ue-

top section with the fire-section.

The practical operation of the device may
be described as follows: The boiler and sys-
tem being first filled with water in the usual
manner, the fire is started in the fire-pot sec-
tion. Immediately the gases and products
of combustion strike the under side of the
first complete water-section B over the fire
the water in it is instantly heated and rises

through the central flow-pipe I and ascends
dir eetly to the radiators, heating the s

same
quickly, then returns tthU.U‘h the return-
main E, which enters the left compartment
¢ of the waterway D, and into water-section
a'’ of the water and smoke section C, thence
around the curved diaphragm K and out at
the compartment ¢’ of the said waterway D,

‘thence intothe next section above, circulating

through all the sections to the top one, then
down through the water-circulating pipe G to
the fire-chamber A, thence into the first en-
tire water-section BB, completing the circula-
tion. Thesmoke and productsof combustion
pass from the combustion-chamber A, thence

upward through the series of smoke-flues b,

which are placed through the water-section B.
Thence, if a direct dr&ft is desired, 1t rises up
thr OLwh the open space L formed in the four
top sections C to the exit smoke- -pipe J, (ﬂ}e
§
an indirect dratt is wnhed the said dampers
M are thrown over diagonally onto the edge of
the next higher section C, as shown at dotted
line, Fig. 2, which closes the direct upward
draft, and the smoke and products of combus-
tion are diverted thereby around and through

75
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the smoke-space a' of the sections C, being

conducted from the lower to the next one
above over the dampers M M M in a diagonal
position until it reaches the exit smoke-pipe
J, which conducts the smoke to the chimney.

Each of the smoke and water sections C will

be cast separately, with a diaphragm partly

curved and partly straight, as K, Figs. 6 and
8, cast in the upper or water chamber a’’ and

a vertically - divided waterway D formed in
‘the rear communicating with the water-cham-

ber ¢, as shown at Figs. 3, 6, and 8, a circu-
lar projection ¢ being formed on the fop of
each section to receive the section above, and
lugs f being cast on the water way to be bolted
Loa'ether

111 the present state of the art all hot-wa-

ter-heating boilers to my knowledge are con-

I2

I2

13
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structed in such a manner that the water con-

tained in boiler circulates from the water-
space around and above fire-pot, where the

water receives the greatest amount of heat, up

through the watet -space of the different sec-
tions umll it reaches the highest point on

|

1 admf to the hot-water radiators. It will be
noticed that the smoke or gases from combus-
tion travel in the same direction, always com-
ingincontact with the surfacecontained in up-
perportion of boiler,while boiler-surface con-
tains hot water at a much higher tfempera-
ture than the smoke or unconsumed gases.

At times there must be several den‘rees dif-

- ference 1n tempelature between the hot wa-

20

ter contained in the boiler at the highest point
and the non-consumed gases from combustion
as they pass the heating-surface of the upper

portion of boiler on their way to chimney,

while a boiler constructed with a downdraft
may keep the non-consumed gases at a lower
temperature from coming in contact with that

- part of the boiler containing heated water ot

25

&’-l'ffiF

35

4'0

55

60

a2 higher temperature than the gases. IHow-
ever, a downdraft heater has its drawbacks
in many respects, inasmuch as it is dif

ah ordinary chimney such as is found in the
average dwelling. 1o render the matter more
clear to persons not thoroughly acquainted

with hot-water heaters or boilers, it may be

observed that my device receives the coldest
water in the system, which i1s the return wa-
ter from hot-water radiators, in that part of
the boiler-surface receiving the heat that is
contained in the non-consumed gases irom
combustion after they haveleft the fire-cham-

ber proper and which are at a much lower

temperature than when they were in the fire-

chamber, for these gases will not raise the

temperature of water contained in boiler-
surface of a higher temperature than the
gases themselves. On thecontrary, they will
rob this hotter surface of a great deal of heat
on theirwayto the chunnev whichis the case

with all horizontal boilers or heaters that I

am acquainted with constructed with verti-
cal and horizontal smoke-flues. After the

‘return water at the lowest possible tempera-

ture has passed through that portion of the
boiler-surface acted upon by the non-con-
sumed gases and taken up all the possible
heat out of the gases, which is considerable
when it is calculated the lower temperature
of the return water that is brought in con-
tact with the gases, it cueulates down into
the bottom of the water-space in the fire-
chamber at a much higher temperature pre-
vious to recelving a 0‘1‘eatel“ heat in fire-cham-
ber. In other words the cold return water
from radiators is heated before enteri ng the
boiler proper, or when it would enter on boil-
ers of other makes by being brought in con-
tact with heated surface acted upon by un-
consumned gases, which would otherwise carry

~much heat intochimneyif allowed to come 1n

boiler, when itisthen dlstrlbubed to the mains

cult
to clean and is not a success when attached to-

tion B, over the i

g W

contact with boiler-surface of a higher temper-
ature than these gases, which is the case with
hot-water-heating boilers such as are now

used on the market

What I claim as‘my invention, and desue.

to secure by Letters Patent, is—

1. In combination with a hot-water heater
and radiators a central water-pipe connecting
the radiators directly with the water-section
nearest the fire and passing through the other
water-sections without communicating there-
with, substantially as set forth.

2. A water-heater provided with eylindrical
sections built one upon another, each section
being recessed.from the front to the center,
forming a continuous smoke-filue which ex-
tends throughout the series, each section be-
ing further provided with a water-passage
and a passage for smolke and the products of
combustion, and with valves controlling the
communication between the said flue and the
latter passages, in order that the draft may
be kept director turned through any or all of
the said smoke-passages at will, substantially
as set forth. |

3. Inahot-waterheater, the combination of

a series of superposed water-sections C with
a fire-pot and water-section. inclosing the

same, a circulating water-pipe connecting the
top section with the fire-pot section, a W::'Ltel-
section B above the fire-pot, a w&ter—plpe sup-
plying the radiators directly from this latter
seetwn means of communication between the
lowest sectlon C and the radiators and means
of communication between the water-pas-
sages of section C whereby the water is al-
lowed to flow through the entire series of such

‘sections, substantmlly as set forth.

4. In a hot-water heater the combination of
a series of superposed communicating water-

8ections, and an independent Water-sectiuon

arranged below them with a fire-box acting

first on the latter section, the radiators, a flow-

pipe directly connecting the latter section and
the radiators, a return-pipe connecting the
latter section of the series with the said in-

dependent water-section, and a small pipe H

connecting the flow-pipe with the 1‘61311 ri-pipe,
substautlally as set forth.

5. Ina hot-water heater, and 1=z1dia,t0rs, a (li-
rect water-pipe attached to the first water-
section over the fire-chamber, and made to
pass up through all the upper sections and

- make a direct connection with radiators, and

the return water-pipe made to enter the first
smoke and water section above the fire-sac-
tion, and a water-circulating pipe adapted to
connect the top section with the bottom of the

and for the purpose specified. |

6. In a hot-water heater, a direct hot-water
low-pipe K, connected to the first water-seec-
re-section A, and connected
to "adlators and the 161311]3]1 water-pipe K,

partment of the waterway D, contiguous to

70
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ire-section, all constructed substantially as

130

from the radla,tors made to enter the left com- |

| and communicating with the first smoke and
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water section C, immediately over the hot- | water and smoke section C, above the fire-

‘water section B, above the fire, substantially

as and for the purpose specified. |

7. In a hot-water heater, a series of water
and smoke sections C, constructed each with
an opening L, (from front to center or other-
wise) adapted when the sections are placed
one on top of theother toleave a direct draft
for the smoke and products of combustion di-
rect from the fire to the smoke-exit pipe J,
substantially as specified.

S. Inahot-waterheater, the combination of

the central direct flow-pipe I, from the first

water-section B, to the radiators, the veturn
water-pipe K, from the radiators to the first

section A, the circulating water-pipe G, con-
necting the top section C with the bottom of
the fire-section A, the direct smoke-flue L, in
the sections C, and the dampers M, made to
close said flue L, for conducting the smoke
and products of combustion around the sec-
tions C, for an indirect draft, all constructed
substantially as and for the purpose specified.

Hamilton, Ontario, Canada, October 20, 2

1898. | -
WILLIAM JAMES WALSH.
In presence of— | |
-~ H. D. GODARD,
- W. BRUCE.
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