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The present invention relates to boilers and is
concerned primarily with a boiler that is designed
for use with either hot-water or steam-heating
systems and which is . peculiarly effective for
quickly getting hot water into the hot-water
heating system or the flash generation of steam
for a steam-heating system. ,

At the present time a hot-water boiler includes
2 large mass of water which must be heated in
order to get hot water moving to the hot-water
- heating system. Likewise, a steam boiler includes
a large mass of water which must be heated be-
fore steam will be generated. It has been recog-
nized that this large mass of water must be heat-
ed as quickly as possible in order to render the
heating systems effective.

But, most of the ef-’
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forts directed to the end of quickly heating a“

large mass of water are predicated on the theory
of retarding or holding back the flow of flue gases
through the boiler. While such methods may
result in advantages to & certain degree, it is
believed that they are in no way comparable to
the arrangement provided by the present in-
vention. - , ‘ :

The present invention is founded on the belief
that a large mass of water may be more quickly
heated if it is, in effect, broken up into a num-
ber of smaller masses and these smaller masses,
one at a time, subjected to the most intense heat
of the boiler. When a small amount of water is
subject to such intense heat it is quickly heated
and due to the thermal action starts circulating
with the result that the entire mass is circulated
in the boiler so that the smaller portions thereof
are successively subjected to this intense heat.
With this arrangement hot water is quickly sup-
plied to the heating system or steam is quickly
generated. ‘and supplied to 'a steam-heating
system.

- An important object of the invention is to pro-
vide a boiler which operates on the principles
above noted. In attaining this object the boiler
is provided with two banks of tubes. One of these
banks includes a comparatively small number of
tubes and is located at-the zone of greatest heat.
The other bank inciudes a larger number of tubes
and is positioned above the first bank where it
receives heat from the gases of combustion after
the latter.have passed the first bank of tubes.
From the foregoing it is apparent that the first
bank of tubes contains a relatively small amount
of water which is subjected to the most intense
heat of the boiler. .

Another highly important object of the inven-
tion is to provide, in a boiler of the character in-
dicated, a mixing chamber which is preferably
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located in the upper portion of the boiler. One
end of this mixing chamber is in direct communi-
cation with the upper or discharge end of the
first bank of tubes. That is, it receives hot water
which is literally injected thereinto. from this
bank of tubes which contains the small mass of
water that is subjected to the intense heat of the
combustion chambér. The other end of the mix-
ing chamber communicates both with the -en-
trance end of the second bank of tubes and also,
through the medium of a by-pass pipe, with the
entrance end of the first bank of tubes. The
second bank of tubes also communicates with the
mixing chamber at its discharge end. Thus, as
water is started in circulation due to the flash
heating of the small volume of water in the bank
of tubes that is subject to the intense heat some
of the water is delivered from the mixing cham-
ber back to the first bank and some to the sec-
ond bank. Moreover, water is delivered from the
discharge end of both banks of tubes to the mix-
ing chamber.

Another highly important object of the inven-
tion is to provide, in a boiler of the type indi-
cated, a one-way check valve which is positioned
in said by-pass pipe where the latter is connected
to the manifold at the end of said first bank of
tubes. This valve is of extreme importance be-
cause it prevents any return of water from the
bank of tubes containing the small volume of
water and insures that all the water moves out
through the discharge end of this bank and is de-
livered either to the heating system or to the
proper end of the mixing chamber. Ny

Another highly important object is to provide,
in a boiler of the type noted, a water leg which
preferably extends entirely around the boiler and
which receives at its lower end either the water
that is returned from a hot-water heating sys-
tem or steam condensate from a steam-heating
system. The upper portion of this water leg com-
municates with the upper bank of tubes and also
with the mixing chamber.

Yet, another object of the invention is to pro-
vide, in a boiler of the character aforesaid, a
manifold which communicates with the discharge
end of the lower bank of tubes and which mani-
fold is provided with an outlet which may either
be closed when the boiler is used with a steam-
heating system or placed in communication with
a hot-water heating system. Extending upwardly
from this manifold is a jet member which dis-
charges into the mixing chamber. When the out-
let for the manifold is closed as when the boiler is

- used for a steam-heating system, this jet mem-
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ber receives the water that is flash-heated from
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the lower bank of tubes and ejects it into the
mixing chamber with a jet-like action.
'~ Still ancther cbject of the invention is to pro-
vide, in a boiler of the type indicated, a mixing

chamber which includes an outlet at the top .

vhereof. This outiet is closed when the boiler is
used with a hot-water heating system but is
placed in communication with the steam-heat-
ing system when the boiler is used with such a
steam system. Thus, it is through. this outlet

that the steam which is generated by the boiler

is delivered to the steam-heating system.

Yet, another highly important object of the
invention is to provide, in a boiler of the type
indicated, a mixing chamber in which is posi-
tioned the tubes of a domestic hot-water heater.

ot
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The hot water which is required for domestic =

household purposes is heated in these tubes by
the boiler and the arrangement of the boiler
heretofore described is particularly adapted to
the heating of this water even when the hot-
water heating system for the premises has its
cireulation stopped. Coe

. Various other more .detailed objects and ad-

vantages of the invention such as arise in con-
nection ‘with carrying out the above noted ideas

in.a practical embodiment will, in part become

apparent, and in part be hereinafter stated as
the description of the invention proceeds.

The invention, therefore, comprisés a boiler
that is adapted for use with either & hot-water
heating system or a steam-heating system and

which boiler is characterized by the presence of

a lower bank of tubes small in number, located

in the zone of most intense heat in the boiler, 3

and an upper bank of tubes greater in number
which are subjected to the effect of the gases of
combustion after .they pass the lower bank to-
gether with a mixing chamber, a water leg, a

by-pass pipe, including a one-way check valve,

and ‘outlets for the discharge end .of the lower
bank of tubes and mixing chamber respectively,
and which outlets may be optionally closed de-
pending on .the type. of heating system with
which the boiler is.used. ’

The water leg receives the water that is re-

turned from a hot-water heating system or the
steam condensate of a steam-heating system
and provides for the circulation of such water
through the two banks of tubes in such a man-
ner as to provide for the fiash or instantaneous
heating thereof. ' . ' ‘

For a full and more :complete understanding
of the invention, reference may be had to the
following . description and accompanying draw-
ings wherein: B

Figure 1 is a view taken as a vertical section

through a boiler that is designed in accordance
with the precepts of this invention; and
- Figure-2 is 2 view in front elevation with parts
broken-away. ,

Referring now to the drawings wherein . like
reference characters denote corresponding parts
and first more particularly to Figure 1, the boiler
of this invention. is shown as being enclosed
within an outer casing designated (9. This cas-
ing .preferably rests on a floor siuch as represent-
ed by the line at 1. Located at an appropri-
ate point on the floor {1 within the casing 0
is a layer of bricks 12, “These bricks may be of
any type commonly employed in furnace con=
structions. :

Supported -on the. bricks 12 is a fire pot made
up of -an inner lining {3’ of appropriate refrac-
tory ‘materia] and :an cuter wall structure (4
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water leg 8.

4
which also is of an appropriate refractory. Ex-
tending through the outer wall 14 and lining (3
is a conduit {5 which communicates at its in-
ner end with the fire pot and at its outer end
with an oil burner represented diagrammati-
cally at (6. In its preferred embodiment the
boiler of this invention is intended to be heated
by an oil burner as illustrated in the drawings.
However, it is to he.understood that the inven-
tion is' ot to' be limited in this respect: Gas,
coal, or other fuel may be employed as the heat-
ing means without departing from the spirit of
the invention.

Enclosing the outer fire pot wall {4 and bricks
12'is a metallic jacke{ {7 which is also formed

- with an opening to accommodate the conduit {5.

Supported on the upper surface of the wall

structure ‘14 is the structure which provides a
This water leg extends entirely
around the boiler and is defined by an inner
wall 1§ and an outer wall 20. The inner wall
19 encloses a chamber- 21 through which the
gases of combustion from the fire pot pass. :
- Communicating with the water leg 18 at the
lower end thereof is a pipe 22 which is intend-
ed to be connected to thé return side of a heat-
ing system with which the hoiler is used. Thus,
if this heating system is a hot-water system the
pipe 22 is the return side of such a system.
When the boiler is used with the steam-hesting
system the pipe 22 receives the steam conden-
sate from such a system and delivers it to the
water leg (8. ) ,

All hot-water heating systems ordinarily in-
clude a pump. for circulating water therethrough.
and such a pump is indicated diagrammatically-

at 23.

Clean-out. plugs for cleaning out the water
leg 8 are shown at 24, These plugs are ordi-
narily closed during the normal use of the boiler..

In order to provide access to the boiler cham-
ber 24 a door represented at 25 is included in the
construction of the walls 18 and 20 that define
the water leg. This door is also normally closed
during the operation of the boiler. A tube 25
extends through the door 25 and its outer end
is normally closed by a hingedly mounted puff
gate 21. If pressures within the chamber 21
become excessive this gate 21 will open to re-
lieve them in a well khown manner.,

Mounted between the walls 19 and 20 but not
in-communication with the water leg. 18 is an
entrance manifold 28: This manifold is defined
by a lower cross plate 29 and an upper cross
plate 30. . Also mounted between the walls 19

c and 29 and not communicating directly with the

water leg' 18 is a discharge manifold 31 that is
defined: by a lower plate 32 and an upper: plate
33." Extending between the manifolds 28 and
31 is' a lower bank of tubes designated B:: The
bank B comprises a single layer of individual
tubes. 34 with the lower end of each tube com-
municating’ with- the manifold 28 and the up-
per-end of each tube with the manifold 31. It
will be noted that each {ube 34 has straight or

- borizontal end portions 35 and an inclined in--
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termediate main body  portion’ 36. This con-
struction of the tubes actually functions as an

,e_xpa,nsion joint which -accommodates contrac-
‘tion.and expansion due to thermal changes. -

Positioned above the bank B of tubes is g sec-
ond bank Bi. The bank B} includes a plurality
of tubes of the same general character as the
tubes- 34, but there are several layers of these.
tubes and they are of greater number. The first
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or lower layer of tubes in the bank Bl are stag-
gered -relative to-the tubes in the bank B and
tubes in the layers above the lowermost layer are
also staggered. Thus the gases of combustion
are caused to travel in a tortuous path which is
most-efficient to their giving up heat. The lower
ends of the tubes of the bank Bl communicate
with the water leg 18 at one side which functions
as.a header and the upper ends of the tubes of
the bank Bf communicate with the water leg 18
at the opposite side.

The chamber 21 is closed at the top by a top
wall ‘31 which also constitutes the bottom of -a
mixing chamber designated M. The flue outlet
is shown at 38 as extending through the walls (9
and. 20 immediately beneath the top wall 37, and
extending inwardly into the chamber 21 from the
wall 19 at the inner end of the flue outlet 38 is a
bafile plate or diffuser 39 which is hingedly
mounted along its lower edge as indicated at 40
and normally supported in effective position by
chains shown at 41.

_The outer wall 20 is cui away opposite to the
manifold 28 and the lower ends of the bank of
tubes Bl to form an opening 42 that is normally
closed by a header plate 43. The latter is nor-
mally secured in position by the screw bolts
shown at 44. Carried by the header plate 43 is
a short tube 45, the inner end of which communi-
cates with the manifold 28. Mounted on the

outer end of the tube 45 is a valve casing 486 which.

houses. a one-way check valve 47 that is adapted
to cooperate with a valve seat 48 that is formed
as a part of the casing 46. A plug shown at 49 is

mounted in the casing 46 and may be removed

to provide access to the valve 4T when occasion: ™

demands.

Connected to the valve casing 46 is one end of
a by-pass pipe 50. The. other end of the by-pass
pipe 50 communicates with the mixing chamber
M and is represented at &f. It is evident that
hot water may pass from the mixing chamber M
through the by-pass pipe 58 and past the valve
47 to the manifold 28 and thence to the lower
bank of tubes B; but, the one- way check valve
47 prevents return movement of the water in the
opposite direction.

The outer wall 20 is also cut away opposite to
the manifold 31 and the upper ends of the tubes
in the bank Bi to provide an opening 52 which
is normally closed by a header plate 53. The
latter is normally secured in closed position by
serew bolts shown at 54. This header plate 53
is formed with an outlet opening 55 that com-
municates with the manifold 3f. This opening
55 is closed by a plug shown at 56 when the boiler
is used with a steam-heating system but com-
municates with the conduit shown in broken lines
and-designated 57 when the boiler is used with
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a hot-water heating system. The pipe 57T is €f~ -

fective to deliver water that'is heated in the tubes
in the bank B directly to such a hot-water heat-
ing system. :

Extending upwardly from the plate 33 in which
it is mounted is a jet tube §8. . This tube 58 ex-
tends upwardly through the water jacket 18 and
has a discharge mouth at 53 that opens into the
mixing chamber M.

The mixing chamber M is closed at the top by

a top wall 68 that is formed with a steam outlet

61. A conduit 62 is connected to this outlet &I
in a well known manner and communicates with
the steam-heating system when the boiler is used
with such a system. When the boiler is used
with z hot-water heating system the outlet 61 is
closed by a plug.

60
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Tubes for a domestic. hot-water heatfer are
shown at 63. These tubes are intended to receive
the water that is to be heated for domestic use
by the boiler and this water is not a part of either
the hot-water heating system or the steam—heat-
ing system.

Except for the places where the clean-out plug
24, access door 25, and header plates 43 and 53
are located, the outer wall 20 is covered by an
appropriate heat insulating material such as rep-
resented at 64 and which may be of a magnesm
composition.

Operatzon with o hot-water heatmg system

‘When the boiler above deseribed is used in con-
junction with a hot-water heating system the
steam outlet at 61 is closed by a plug and the
plug 58 removed with the conduit 57 connecting
the manifold 31 fo the delivery side of such a
hot-water system. The conduit 22 is connected
to the return side of the hot-water heating sys-
tem which it will be recalled w111 include a circu-
lating pump 23.

The oil burner 16 or other heatmg means is
employed to deliver hot gases of combustion to
the chamber 2f.. The lower bank of tubes B is
located at the zone of the most intense heat and
this bank includes only a comparatively small
proportion of the water which is contained with-
in the boiler. This water is quickly heated and
due to the tendency of the hot water to move
upwardly it will so move through the tubes of the
bank B to the manifold 31. As a matter of fact,
any movement in the opposite direction is posi-
tively prevented by the check valve 4T.

From the manifold 31 some of the hot water
will pass up through the jet tube 58 to start the
water moving in thé mixing chamber M. The
remainder-of the hot water in the manifold 31 is
delivered ‘by the conduit 57 to the hot-water
heating system. Thus, it is apparent that almost
immediately some of the hot water is delivered
to the hot-water heating system.

Water from. the mixing chamber is conducted
down through the water leg 18 to the entrance
side of the tubes of the bank Bl and other water
is.conducted by the by-pass pipe §0 back to the
manifold 28. Thus, the water in the boiler is
circulated through the tubes in the banks B and
Bl, mixing chambér M, and by-pass pipe 50.
Moreover, the pump P causes the water to circu~
late through the heating system so that after it
has given up its heat the cooled water will be
returned to the water leg 18 by the return pipe 22.

Should the thermostat control discontinue op-
eration of the pump P, due to the fact that the
premises being heaed having reached. a. predeter-
mined temperature, water will continue to’circu-
late through the boiler itself so that domestic
hot water in the tube 63 will be ‘heated as 1ts use
is required. :

O_pero_ctzon' with g steam-heating system

When the boiler is used with a. steam-heating
system the outlet 55 in the mainifold 34 is closed
by the plug 56 and the conduit 62 connected to
the steam outlet 61 and to.the delivery side of
the steam- heating system. The pipe 22 will still
serve to return steam condensate. from the
steam-heating system.

As above explained.- there is only a compara-,
twely small. mass of water in the tubes of the
bank B .and as.these tubes are located-at the:
zone of most intense heat the water. is: heated
almost . instantaneously.. This. heated. :water
moves upwardly through the Jet tube 58 and s
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" discharged at the mouth 59 in the form of a
jet. This starts the water in the mixing cham-
‘ber M -into circulation. Some of the water is
delivered back to the lower bank B through the
by~pass 50 and manifold 28 while the remainder
of the water is delivered by the waterleg 18 to
the entrance side of the tubes in the bank BI:

Thus, the water is started into circulation al-
most instantaneously -and is quickly heated by

the gases of combustion in the chamber 21 to
. the point where steain is generated. This steam
is delivered by the conduit 82 to the steam-heat-~
ing system. Obviously- the water for domestic
‘purposes is also heated by the tubes 63 located
iri the mixing chamber M., - ' -

While preferred specific embodiments of the
invention are hereinbefore set forth, it is to be
clearly understood that the invention is not to
be limited to the exact arrangements, mecha-
nisms, and devices illustrated and described be-
cause various modifications of these details may
be provided in pufting the invention into prac-
tice within the purview of the appended claims.

What is claimed is: o ’ -

1. In a poiler of the character described, a side
wall’ structure including a water leg and en-
closing a combustion chamber, a water mixing
chamber above said combustion chamber and
communicating with said water leg, a return
inlet at the lower portion of said water leg for
returning water from a heating system to said
boiler, a ‘first bank of tubes in. said combustion
chamber at.the zone of most intense heat and
having an inlet side and a discharge side, a sec-
ond bank of tubes positioned in said combustion
chamber above said first band with the opposite
ends. of the tubes thersin ¢ommunicating with
said water leg, a by-pass connecting said mixing
chamber to the inlet side of said first bank of
tubes, a-manifold. included in said wall structure
and communicating  with the discharge side of
said first bank of tubes, said manifold having
an. outlet that is adapted to be connected to g
hot-water -heating system, and a jet tube con-
nected to the -upper side of said manifold and
extending upwardly through said water leg to
said mixing chamber. ) :

2. In g boiler of the character described, 3 wall
structure including a-water leg and enclosing a
combustion chamber, means for introducing gases
of combustion into said combustion. chamber, an
inlet for introducing water returned from a heat-
ing system into the lower portion of said water
leg, a ‘water mixing chamber above said com-
bustion: chamber and communicating with said
water leg, an entrance manifold in said wall
structure, a discharge manifold in said wall stiuc-
ture, a first bank of tubes extending across said
combustion chamber with the ends of the tubes
communicating with said manifolds, a ‘Second
bank of tubes above said first bank with the op-
posite ends of the tubes communicating with.said
water leg, a by-pass extending from said mixing
chamber to said entrance manifold, an outlet for
said discharge manifold adapted to be connected
with a hot-water heating system, and means for
establishing communication between said® dis-
charge manifold and said mixing chamber. - -
3. In a boiler of the character described, :a
wall structure.including a water leg and enclog-
ing:a combustion chamber, means for introduc-
ing gases- of combustion into said combustion
chamber; ah inlet for introducing water returned
from s heating system into the lower portion of
said water leg; a water mixing chamber above
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said combustion chamber and communicating
with said water leg, an entrance manifold in
said wall structure, a discharge manifold in said
wall structure, -a first bank of tubes extending
across said combustion chamber with the ends of
the tubes communicating with said manifolds, a
second bank of tubes above ‘said first bank with
the opposite ends of the tubes communicating
with said water leg, a by-pass extending from
said mixing chamber to said entrance manifold,
a one-way check valve in said by-pass adjacent
to said entrance manifold, ‘an outlet for said dis- -
charge manifold adapted to be connected with a
hot-water heating system, and means for estab-
lishing communication between said discharge
manifold and said mixing chamber, there being
a greater number of tubes in said second bank
than in said first bank.

4. In a boiler of the character described, a wall
structure iricluding a water leg and enclosing a
combustion chamber, means for introducing gases
of combustion into said combustion chamber, an
inlet for introducing water returned from a heat-
ing system into the lower portion of said water
leg, a water mixing chamber above said com-
bustion chamber and communicating with said
water leg, and entrance manifold in said wall
structure, a discharge manifold in said wall strue-
ture, a first bank of tubes extending across said
combustion chamber with the ends of the tubes
communicating with said manifolds, a second
hank of tubes above said first bank with the op-
posite ends of the tubes communicating with
said water leg, a one-way check valve in said by~
pass adjacent to said entrance manifold, an out~
1et for said discharge manifold adapted to be
connected with a. hot-water heating system, and
a jét tube positioned in said water leg and hav-
ing its lower end connected to the upper side of
said discharge manifold with its upper end open-
ing into said water mixing chamber, there being
2, greater number of tubes in said second bank.
than in said first bank. ;

5. In a boiler of the character ‘described, an

' inner-side wall structure and an inner top wall

which together enclose a combustion chamber,
an -outer side wall structure spaced from said
inner side wall and cooperating therewith to de-
fine a water leg, an oufer top wall spaced above
said inner top wall and cooperating therewith to
define a water mixing chamber, a water return
conduit connected to the lower portion of said
outer side wall, an entrance manifold positioned
between said inner and outer side walls, a dis~
charge manifold positioned between said inner
and outer side walls, said discharge manifold be-
ing- at a higher level than said entrance rmani-
fold, a first bank of tubes extending across said
combustion chamber ‘with the cpposite ends of
the tubes communicating with said manifolds, a

-second bank of tubes extending across said com-

bustion chamber above said first bank with the

~ opposite ends of the tubes therein communicat-
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ing with said water: leg, a by-pass communicat-
ing.between the lower portion of said water mik-
ing chamber and said enirance manifold; a jet
tube connected to the upper side of said dis-
charge manifold and extending upwardly ‘be-

tween said inner and outer side walls to said

water mixing chamber, and an outlet for said
discharge manifold adapted to be connected to
a hot-water heating system.

HOWARD D. COULBOURN.
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