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Unrrep StaTeEs PaTENT OFFICE.

- JOHN GALT,

-OF TORONTO, CANADA.

HO‘T-W'AT;E'R BOILER.-_ '

SPECIFICATION formmg part of Letters Patent No, 541 787, dated June 25 1395
Apphcation ﬁled March 22, 1894. Serml No. 504,742, (No mgdal) o - |

To all whom it may concern:

Be it known that I, J OHN GALT, of the city |

of Toronto, in the county of York and Prov-
ince of Ontano, Canada, have invented cer-
tain new and useful Improvements in Hot-

- Water Boilers; and I hereby declare that the

| followmﬂ'lsa,full clear, and exact descrmtlon-

- of the same.

[O
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This invention relates more partwulax]y to

that class of heater commonly terméd a hot

water boiler or sectional boiler, which is built
up of a series of water sections arranged oné
above the other, and in circulation mth each
other. Heretofore in thisclass of heaters the

first water section above the fire pot and the |
fire pot water section, when the fire pot was-

employed as such, were the sections that were
subjected to the direct radiation of the heated
products of eombustion within the combus-
tion chamber, with the consequent result that
a very large percentage of the value of the

heated products of combustion was lost to the |

heater. This loss may be explained in the
following manner: The water within the first

water sectmn being sub,]ecteu toa more in- |

- tense heat than the water in any of the re-

30

maining water sections circulates much more
rapidly than the water in any of the said re-
maining water sections, with the result that

the force of the passage of the water from

- this first water section into and through the

35
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45

outflow partially chokes or arrests the passage
of the water from the remaining water sec-
tions into the same outflow, materially re-
stricting and affecting the proper circulation
of the Water through the apparatus, and reduec-
ing the value of the apparatus as a heater.

In addition to the foregoing defects it might |
“here be stated that Whele the produets of |

combustion are caused to circulate from sec-
tion to section only in their upward direction,
only a small percentage of the heat which
they contain is absorbed.by the respective
water sections, and the a.vmlable heat of the
products of combustmn failing to be absorbed
by the respective water seeuons passes from
the heater upward to the outlet to the chim-

‘ney, and is wasted. As the heated produets

of combustion rise toward the top of the’

5o heater their motion beeomes more rapid,

| owing to the fact that little or no obstruction
is offered to their passage, with the result that

the intermediate and topmost water sections

‘have the opportunity of absorbing but a very
small percentage of the heat from the pro-

ducts of combustion, thusrendering the boiler

dependent to a very large extent upon the
| lowermost water sections for its heated water
supply. In all of those heaters which I have -

had the opportunity of investigating the water

sections each discharge mto the ‘outfow or
head, usually located on the outer side of the
water sections, and ‘as far remote from the
heated produet‘sof combustion and the com-
bustiori chamber as possible, and still remain
an inseparable part of the heater; thus com-
pelling the heater to depend almost entirely
on the first water section for the force of the
;'elrculation or dlsehm oe throun'h the outlet
- pipes.

~ In all of those hot water boilers heretofore
presented to the public the top of the heater

55
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has generally been a metallic plate having an .

outlet for the heated produects of combustlon ,
to pass .through during their eourse to the

oiitlet to the eh1mney
In all of those heaters Wthh I have had an

opportunity of examining the course of the
products of combustion has been an upward
one from the combustion chamber, to the
outlet to the chimney.

It is the object of this invention to devise
a heater in which the course of the heated
products of combustion will be upward to the
topmost water section, and then downward
to the first water SeCtIOH above the combus-

" tion chamber, in order that those heated pro-

ducts of combastwn will operate directly
upon the head or delivery section to give a
rapid circulation or discharge through the

- outflow pipes, and provide a proper circula-

l

tion of water through the respective water
sections of the heater. __
have designed the heater as hereinafter more

75
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To accomplish this I

fully described and more particularly set 25

forth in the claims, and lllustrated in the ac-

companying drawings.
In the drawings, Figure 1 is a vertical sec-
tional view of my heater Figs. 2 and 3 are

similar views taken atright an gles to the line

100
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on which Fig. 1is taken to illustrate the out-
flow and mﬂew Fig. 4 is a view.of an alter-
native form.
Like letters of referenee refer to like parts
throughout the specification and drawings.
A rofers to the fire pot water section, B the

combustion chamber, C the first water seetmn |
above the fire pot, D the topmost water see-
tion, and E the water sections infermediate.
between the first water section A-and the top— |

most water section D.

are in circulation with each other

section D.
By reference to Fig. 1 of the drawings it

will be noticed that a dn ect passageway I'is

- {formed centrally through each-of the water
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sections C and E, and forms the means of .

communication from the combustion cham-

ber B to a secondary chamber G, located be-
low the topmost water section D. The side
walls of the direct passage K close off commu-.

nication from the said direet passageway F

and the chambers between the intermediate.
in order that all gases and .

water sections,
heated products of combustion will be com-

pelled to pass fromn the combustion chamber
1B to the secondary chamber G to allow of the
topmost water section D being heated nearly
to the same degree as-the first water seciion .
A, to cause a I'.&Lpld circulation of the water in-
the said topmost water section, and provide a
proper and rapid circulation of water through
The outflow pipes H
are directly connected to the topmost water
section D, and are consequently in direct cir-
culation with the water within the said water
section, instead of being connected to a head

the outflow pipes H.

located on the outer side of the heater, as has
heretofore been the case.

rected downwardly from the secondary cham-
ber through each of the intermediate water

sections K, and caused to circulate through -
each of thechambers I between the respective

intermediate water sections before reaching
the outlet J to the chimney.

as the said water section above the combus-

tion chamber, and by directing downwardly
ases and heated produects of combustion.
from the secondary chamber through the
chambers I between the respective interme-
diate sections, all of the heat can be absorbed

the g

by the water in the respective water sections

before reaching the outlet to the chimney..
In addition to the utilization of all of the heat,
a proper circulation of the water within the

{ to the chimney.
It will be noticed by reference to the draw-
ings that the water section C is located above
| and in circulation with the fire pot watersec-
tion A, and that the intermediate water sec-
tions E are located one above the other, and
,and with
- the first water section C and tOpmest water .

ver M.

The gases after
ascending to the secondary chamber are di-
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heater can be kept up, and the circulation of
the water from each of the intermediate water
sections into the top and outflow section will
not be interfered with by the circulation of

{'the water from any of the other water sec-

tlons into the same outﬂew |
In order to facilitate the starting of the fire

within the combustion chamber I provide the
combustion ehamber with a direct passage KK

from the combustion chamber to the outlet J
This direct passage I 1S
closed by a damper plate L operated by a le-
‘In the starting of a fire within the
combustion chramber Lhe damper plate L is
moved to open the direct passage K from the

combustion chamber B to the outlet J to the

chimney, and after-the fire has received suffi-
cient headway the damper plate L. is moved
to close the direct passage K, and cause the
products of combustion to pass from the com-
bustion chamber B to the outlet to the chim-

ney J by means of the direct passage F, sec-

ondary chamber G and chambers I betweeu
the respective sections.

By reference to Kig. 2 of the drawings it
will be noticed that the boiler is plowded at
its side with an outflow N, and an inflow O.
Each of the intermediate sections E is pro-
vided with an upwardly eunrved lip PP extend-
ing into the outflow N, and the lip P on the
lowermost of the intermediate sections E is
longer than the lip P on the next adjacent
of the intermediate sections K, in order that
the lip P of the lowermost of the intermedi-
ate sections will direct the outflow of the wa-
ter from the first sections C against the outer

| side of the outflow N, and prevent the circu-

lation of the water. from the said sections C
interfering with the circulation of the water
from the ﬁrst intermediate section into the
said outflow N. It will also be noticed by

reference to Fig. 2 of the drawings that a su fo

ficient clearance is left between The lips P of
the intermediate sections and the outer wall
of the outflow N, to permit of the free circu-
lation of the water in the said outflow. The
lip, P on the next adjacent of the intermedi-
ate sections E is slightly shorter than the lip
T on the first of the intermediate sections L,

| and this reduction in the length of the hps
1 P continues until the topmost of the interme-

1 diate sections is reached. Each of the sec-

By providing the heater with a direct pas-
sageway from the combustion chamber to a | is provided with a lip Q extending outwardly
secondary chamber immediately below the
topmost water section, the topmost water sec-

tion can be beated nearly to the same degree

tions Eand Cat theoppositesideof the heater

into the inflow O. The lip P on the section
C is the shortest of the lips @, or, in other
words, extends the least distance -into the 1n-
flow O. The lip Q on the lowermost of the
intermediate sections is glightly longer than
the lip Q on the section C, the lips increasing

| in length asthesectionsare more remote from
the ﬁrst section C, in order that each lip will
have an Oppertumty of directing the water
| into its respective section, mthout interfer-
| ing with any of the lips above it, and with-

out receiving any mtertel. ence from those lips
below i1t.
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. "Iﬁ' Fig. 4 in place of providing the heatei-

with a direct central passage F 1 have pro-

~ vided each of thechambers I between the re-
spective water sections with a central parti-

S on one side of the said partition from the

combustion chamber B.to the secondary cham-

ber G, while on the otherside of the partition
I have provided a downward zigzag passage

ro T from the secondary chamber G to the out-

~ let J to the chimmney. I have provided the
combustion chamber with a direct passage

K from the combustion chamber to the outlet.
J to the chimney, which-is closed by a-damper

plate L similar to the one hereinbefore de-
~ seribed, operated by alever M, the remaining
features in this case being similar to those
hereinbefore desecribed. B
From the foregoing

20
of the invention isthe direct upward current
of heated products of combustion to the top-

most outflow and water section, then their

-~ downward course from the topmost water sec-
tion to the outlet to the chimney. |
Having thus fully described my invention,
what I claim as new, and desire to secure by
Letters Patent, is— | -
| 1. In a hot water boiler, the combination of
30
~ sections arranged in vertical -succession and
provided with upward curved lips decreasing
in length successively from the bottom lip to
the top one, and oppositely arranged down-

35 ward curved lips decreasing in length suc-

cessively from the top lip to the bottom one, |

tion R, and have provided a zigzag-passage

descript.ion it will be
readily understood that the essential feature

the combustion chamber, a series of water.

—

. -

3

‘a secondary combustion chamber below the
‘topmost water section, an upward passage .

from the combustion chamber to the second-

ary chamber, an outlet to the chimney below 4o

‘the secondary chamber and near to the com-
‘bustion chamber, and downward passages

from the secondary chamber to the chimney,
substantially as and for the purpose specified.
2. In a hot water boiler, a series of water
sections, each of the water sections provided

‘with an upwardly eurved lip extending into

the outflow to prevent the upflow of the wa-

‘ter.from the lower water sections interfering

with the outflow of the water from the said 3o

‘section, and provided with a downwardly

curved lip extending into the inflow to direct

the water from the inflow into the respective

watersection, substantially as described. - |
3. Ina hot water boiler the combination of 55

a combustion chamber, a series of water sec-

tions located above the combustion chamber,
a secondary chamber located below the top-
most water section, an upward passage from

| the combustion chamber to -the secondary 6o

chamber, a downward passage from the sec-

ondary chamber to the outlet to the chimney,
a central partition separating the upward
| passage from the downward passage, and the -

outflow pipes connected to the topmost water 65
section, substantially as described.
Toronto, March 17, 1894.

JOHN -GALT.

In presence of-— '
DoNALD C. RIDOUT,
J. E. CAMERON.
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