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To all whom it may concern:

Be it known that I, JAMES M. THAYER, of
Boston, county of Suffolk, State of Massa-
chusetts, have invented an Improvement in
Hot-Water Heating Apparatus, of which the

following description, in connection with the

accompanying drawings, is a specification,
like letters and figures on the drawings rep-
resenting like parts.

This invention relates to hot water heating
apparatus, and the object of the invention
primarily is to utilize the greatest possible
number of units of heatto advantage, and to
improve the heater whereby the water or cir-
culating medium shall, in its passage through
the heater, be subjeeted to no retrograde ac-
tion whatever, but, from the moment it enters
the heater, be caused to flow constantly and
steadily toward the part or parts of the heater
wherein the highest heat is concentrated, in
order that it may be gradually and steadily
raised to a high temperature before entering
the circulatory system. With this end in
view, I cause the products of combustion,
which issue from the fire pot or chamber
wherein the highest heat is concentrated, to
flow through a contracted flue or chamber,
and in contact with the boiler preferably to-
ward and to the point at which the cool water
first enters the boiler. By concentrating the
produets of combustion in this contracted
flue or chamber, the heat units in the pro-
duets of combustion, instead of being scat-
tered over a large area as heretofore and
thereby rendered ineffective, are collected or
concentrated to thereby create in the flue a
high temperature which may be utilized to
assist in raising the temperature of the water
in the boiler. The products of combustion
preferably leave the heater at or near the
point at which the cool water enters, and by
this construction, the cool water entering the
boiler is first subjected to the action of the
out-going products of combustion, they trav-
eling in opposite directions but following the
same path, the temperature of the water be-
ing gradually raised until the water reaches
the part or parts of the heater wherein the
greatest heat is concentrated, whenceit leaves
the heater and enters the circulating system.

In carrying out this invention I prefer to
employ a peculiarly constructed boiler con-

sistidg of an inner or body portion and a coun-
-nected outer trunk portion.

In the form in which I have herein em-
bodied my invention the inner portion of the
boiler constitutes or forms the fire-pot or
chamber to inclose the fire. The outer trunk
portion of the boiler is connected at or near
its upper end with the inner or body portion,
and is shaped to leave between it and the
body portion the contracted outlet flue for
the fire chamber. The return water from the
heating or cirulating system enters preferably
both the body and trunk portionsof theboiler
at or near the lower ends thereof and near
the outlet end of the flue through which the
products of combustion leave the heater, the
course of the water thereafter following that
of the flue to the top or hottest part of the
boiler, from which point it enters he circu-
lating system. :

Figure 1 represents a rear side view of a
heater with which to practice this invention;
Fig. 2, a vertical section of the same taken
on the dotted line x—x; Fig. 3, a top or plan
view of the heater shown in Figs. 1 and 2,
and Fig. 4, a detail to be referred to.

~ Referring to the drawings, my improved
boiler consistsof two portions, A representing
the inner body portion, while A’ represents
the outerortrunk portion. The body portion
is provided with double walls having a water

stitutes the fire pot or chamber at the bottom
of which is located the fire grate f of usual or
desired construction. The outer trunk por-
tion A’ of the boiler also has double walls to
leave a water space &', said upper portion ex-
tending from the front near the top of the
body portion, as at 5, up and over the top of
the body poriion and down at one side thereof
terminating at the point 6 near the bottom
thereof, the two trunk and body portions of
the boiler being joined or connected together
at or near their highest points, the body por-
tion in the present instancebeing represented
as provided with an upwardly extended cen-
tral neek o? which communiecates with a cor-
responding opening «®in the under side of
the trunk portion A’, the two being securely
clamped together by bolts a* to form in effect
a single boiler, the water or circulating me-
dium in both portions combining atthe junc-

space a between them, and surrounds or con-,
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tion point and passing into the circulating
system as from a single boiler. 'The trunk A’
is separated throughout its Iength from the
body A, the spacebetween the two being boxed
in or inclosed by walls or panels ¢’ to form a
narrow or contracted flue b extending over
the top of thebody portion and down the side
thereof to the lower end 6 of the trunk. This
flue at its upper end is conneected with thein-
terior of the fire pot or chamber by means of
a flue opening 7, and the flue at its opposite
or lower end is provided with an indirect flue
opening 8 formed by a funnel sleeve 9 which
extends directly through the trunk A’ and is
connected with the usual funnel 10. Theflue
b is also provided with a direct flue opening
11 near the upper part of the boiler whieh is
formed by a funnel sleeve 12 extending
through the trunk A’ and is also connected
with the funnel 10, the said direct draft or
sleeve 11, being provided with the usual dam-
per 13, as shown.

The trunk A’is enlarged at the point where
it is joined to the body A to form a manifold
A? provided with one or more threaded open-
ings A®into which the ends of the circulating
pipes may be secured, the bolts ¢! which se-
cure the trunk and body together extending
through hollow posts a5 to thus absolutely
prevent leakage, the water being free to cir-
culate in the trunk around these hollow posts.
The side panels which assist in forming the
flue b are drawn toward each other against
suitable ribs or flangeson the trunk and body
by means of bolts J’. As herein shown, and
preferably, the trunk and body are also con-
nected together at their lower ends by means
of a flange connection A% in which case the
cool or return water from the circulating sys-
tem is best entered at the lower end of the
trunk through pipes 15 below the said con-
neection A% :

The boiler is sustained upon a suitable wall
w which forms an ash pit below the grate,
suitable doors being provided by which ac-
cess may be had to this ash pit.

The fuel is delivered into the fire pot upon
the grate through an opening m in the body
closed by a door m/, while a second door m?
near the lower end of the boiler is provided
by which elinkers may be drawn from the fire.

The operation of the apparatus is as fol-
lows:—The products of combustion from a
fire upon the grate f, pass out through the
flue opening 7 into the flue b, passing along
said flue and down the back side of the body
between it and the trunk to the indirect dratt
h, and thence into the funnel and chimney,
the direct draft being closed by the damper
.13, Itwill be seen that the most intense heat
is concentrated at the crown of the boiler or
ator near the junction of the body and trunk.
It will also be seen that the products of com-
bustion issuing from the fire chamber with
the heat units contained therein are not dif-
fused or spread out over a large area, and the

-effects of the heat units thereby lost, as in
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heaters as now commonly constructed, but
that in my heater the said produects of com-
bustion with these heat units are collected
or compacted in the contracted flue b which
brings such a number of the heat units into

70

a comparatively small compass as to create

a sufficiently high temperature to produce
further and almost complete combustion of
the nnconsumed produets in the flue, which
products,in heaters of usual construction, es-
cape unconsumed, this further combustion
materially reducing the amount of deposit
and aiding greatly in heating the adjacent
water in the boiler. 'The return or cooled wa-
ter from the system is entered through the
pipes15andimmediately divides, a part there-
of flowing direetly upward through the outer
trunlk portion of the boiler, whilé another and
larger part enters the inner body portion of
the boiler through the connection A%, but in
cither case the coldest water enters at the
point of least heat, viz:i—the outlet of the flue

0. From this point it will be noticed that the

inflowing water follows the path of the pro-
ducts of combustion toward the erown of the
boiler where the greatest heatis concentrated,
and as the products of combustion passing
down the flue beecome gradually cooler and
cooler, giving off their heat to the water in
the boiler, it will be evident that the water,
entering at the point where the products of
combustion leave the boiler and flowing up-
wardly following the path pursued by the pro-
ducts of combustion, yet in a direction oppo-
site thereto, will constantly flow toward hotter
products of combustion, and will thereby be
constantly and steadily raised in temperature
until it reaches the crown of the boiler at the
junction poiut of the two portions, as de-
scribed, at which point the greatest heat is
concentrated,and from which point the water
enters the circulatory system. By this con-
struction, all the heat units are utilized to the
best advantage, that is, the cooler products
of combustion are first employed to raise the
cold water slightly in temperature, and there-
after, the hotter products of ecombustion are
employed to raise the temperature still more,
so that the products of combustion, which
must necessarily become gradually cooler
from the time they leave the fire pot or cham-
ber until they leave the heater, are employed
in reverse ratio to gradually raise the tem-
perature of the inflowing water. The cool
water is not brought in contact with the high-
est heat when it first enters the heater, as is
now commonly the case, but is-first heated
only slightly, and is thereafter gradually and
steadily raised to its highest temperature be-
fore entering the circulatory system. Neither
are the produects of combustion so cooled by
diffusion or by being conducted through long
and circuitous flues as to extract heat from
the water rather than to impart heat thereéto,
but in my improved heater the products of
combustion travel constantly fromthe hottest

parts of the boiler toward the coolest parts
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therebf, so that no matter how cool the pro-
duets of combustion may become they are al-

- ways in contact with and in position to im-
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part some heat to the cooler water next to it.
This prevents any retrograde action or tend-
ency on the part of the water, and insures a
positive eirculation of waterand speedy heat-
ing of the circulatory system.

As herein shown, and preferably, the trunk
portion A’ of the boiler is formed in independ-
ent sections joined at the point 20, Fig. 1, the
said trunk being enlarged at the point of
juncture of the two portions of the boiler to
provide always sufficient area for the inflow-
ing water.

The panels o° Which constitute the sides of
the flue b are provided preferably with doors
or openings a® by which the flue may be
cleaned out when necessary. A door ¢ is
also provided at the lower end of the flue,
which not only serves to permit cleaning of
the lower end of the flue, but also when opened
acts as a cold air damper to.check the heater.

If desired the heater may be inclosed in as-
bestus or other non-conducting material to
prevent excessive radiation of heat.

While I have herein shown and prefer to
form the sides of the flue b by side plates or
panels for the sake of economy in construc-
tion, yet it is evident the two portions of the
boiler may be joined by side water legs or
spaces entirely inclosing the flue.

The invention is not restricted to the par-
ticular shape or construction of the.boiler
herein shown, though I prefer substantially
the form shown. '

By the term “contracted” as herein used
and as employed in the claims as descriptive
of and limiting the outlet flue for the produets
of combustion, I mean a flue which shall col-
lect or compact the products of combustion
into a substantially small compass, as dis-
tinguished from a flue it may be of the same
cross sectional area, but made thin orspread
out. For by the former compact form I effect
a thorough intermingling and combination
of the unconsumed products of combustion
issuing from the fire chamber with the result-
ant additional heat, whereas by the latter
form, that is, where the flue is thin or spread
out, the products of combustion are so scat-
tered and separated that they cannot combine
for further combustion after issuing from the
fire chamber.

The construction shown in United States
Patent No. 486,467, dated November 22, 1892,
ig hereby disclaimed. )

I claim—

1. Ina hot water heating apparatus, a boiler
comprising & body portion inclosing the fire-
chamber, and having at ‘or near the top of
said chamber an outlet for the produects of
combustion, a water inlet for and near the
bottom of said body portion, a water outletat
or near the top thereof,and a contracted flue
leading from said outlet down one side of said
fire chamber to or near the level of the water

inlet whereby the water first enters in con-
tact with the coolest outgoing products of
combustion and leaves at a point where the
produets of combustion are the hottest, sub-
stantially as described.

2. In ahotwater heating apparatus, a boiler
comprising an inverted cup-shaped body por-
tioninclosing the fire chamber, an outlet open-
ing at the top thereof whereby the products
of combustion are concentrated in the top of
said chamberand permitted to escape through
said opening, a trunk-like outer portion sepa-
rated from the body portion to leave a con-
tracted flue leading from the said outlet open-
ing to a point at or near the bottom of said
body portion, water inlets for and at the bot-
toms of said body and trunk portions, con-.
nections between said portions at or near
their highest points adjacent said outlet.open-
ing, and a water outlet in proximity to said
connection whereby the cool water enters the
boiler at the bottom and gradually rises to-
ward the point of connection of the two por-
tions at which the highest heat is concen-
trated and maintained, and from which point
it escapes through the water outlet, substan-
tially as deseribed.

3. Inahot water heating apparatus, a boiler
comprising an inverted cup-shaped portion
formed to present a single contintious space
surrounding and inclosing at the top the fire
chamber, a water inlet at or near the bottom
of said portion, a water outlet at or near the
top thereof, an outlet in and near the top of
said body portion for the escape of products
of combustion from the fire-chamber, and a
contracted outlet flue leading from said out-
let down the outside of and in contact with
said body portion whereby the cool water en-
ters the boiler at or near the level at which
the products of combustion escape, said water
continually rising toward the crown of the
boiler at which the highest temperature is
maintained, substantially as described. :

4. Inahot water heating apparatus,aboiler
comprising a body portion inclosing the fire
chamber, and anarrow trunk-like portion ex-
tending over the top of the body portion and
down to the bottom thereof at one side and
connected with the body portion at both ends
but separated from the body portion to leave
a flue space through which the products of
combustion from the fire chamber are cansed
to pass, substantially as described.

5. In ahot water heating apparatus, a boiler
composed of body and trunk portions joined
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together at their upper d&nd lower ends and '

| separated to leavea fluespace through which

the products .of combustion from the fire are
caused to pass from the upper toward the
lower end of the flue, combined with a water
inlet for the said boiler at or near the lower
outlet end of the said flue, and a water outlet
for the said boiler ai or near the upper inlef
end of said flue whereby the water enters in
contact with the coolest outgoing products of
combustion and leaves at a point where the
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products of combustion are the hottest; said
water from the time it enters the boiler there-
by baving a continuous uninterrupted flow
toward hotter products of combustion, sub-
stantially as described. .

6. Inahot waterheating apparatus, a boiler
consisting of an inverted cup-shaped body
portion, and a trunk-like outer portion sepa-
rated to leave a flue b, combined with direct
and indirect flue openings and dampers to
control the same, substantially as deseribed.

7. In ahot water heatingapparatus, a boiler
consisting of an inverted ecup-shaped body
portion A, and a trink-like outer portion A’
separated to leave a flue 0, the side walls of
which are formed by plates of, the said body
and trunk being connected at ¢? combined
with the flue openings 7and S arranged to op-
erate, substantially as described.

8. Inahotwaterheating apparatus, a boiler
consisting of an inverted cup-shaped body
portion A, and a trunk-like outer portion A’

separated to leave a flue b, the side walls of
which are formed by plates ¢, the said por-
tions being connected at ¢ ecombined with
the flue openings 7 and 8, and a door in the
said Hue adjacent the said flue opening 8, to
operate, substantially as described.

9. Inahotwater heating apparatus,a boiler
cousisting of an inverted cup-shaped body
portion A provided with a neck ¥ and a
trunk-like outer portion A’ separated from
the inner portion to leave a flue b, and hollow
posts af in the upper portion, through which
bolts may be passed to secure the two portions
together, substantially as deseribed.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

JAMES M. TITAYER.
Witnesses: '

FREDERICK L. EMERY,
EpwARrD F. ALLEN,
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