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UNITED STATES

1,501,847

PATENT OFFICE.

" FRANK B. HOWELL, OF BUFFALO, NEW YORK, ASSIGNOR TO AMERICAN RADIATOR

COMPANY, OF CHICAGO, ILLINOIS, A CORPORATION OF NEW JERSEY.

BOILER.

Application filed December 31, 1820. Serial No. 434,261,

To all whom it may concern:

Be it known that I, Franx B. HoweLy,
a citizen of the United States, residing at
Buffalo, Erie County, in the State of New
York, have invented certain new and use-
ful Improvements in Boilers, of which the
following is a full, clear, and exact speci-
fication. '

My invention relates to improvements in
boilers, more particularly to boilers used
in connection with heating systems, and the
same has for its object to provide a boiler
~with means for continuously supplying. the
proper volume of air to the combustion
ehamber of the boiler during the opera-
tion thereof. ) ‘

Further, said .invention has for its ob-
ject to provide.a boiler having a fuel.recep-
tacle in which the undue distillation of the
fuel within the receptacle will be prevented.

Further, said invention has for its ob-
ject to provide a boiler having a fuel recep-
tacle with an auxiliary air supply so ar-
ranged as to prevent the heat of the flue
gases from being transmitted to the fuel in
the receptacle. .

- Further, said invention has for its ob-
ject to provide a boiler in which the undue
distillates, either separately or mingled
with air, caused or produced in the fuel
receptacle, will be drawn off from the top
of said fuel receptacle and carried down into
the combustion chamber and there mixed
with the products of combustion and con-
sumed therewith.

Further, said invention has for its ob-
ject to provide a boiler with means whereby
the same may be quickly and effectively
converted so as to burn either hard coal or
soft coal, as may be desired.

Further, said invention has for its ob-
ject to provide a boiler having one or more
flues or heat-receiving or heat-conducting
portions, which are separated from the fuel
receptacle by air cells or members extending
substantially the entire height of the fuel
receptacle, and which serve also to conduct
the auxiliary air to the combustion cham-
ber.

Further, said invention has for .its ob-
ject to provide a boiler having a fuel re-
ceptacle in which conduits for an auxiliary
air supply are positioned between the fuel
receptacle and the flue or flues.

Other objects will in part be obvious, and
in part be pointed out hereinafter.

To the attainment of the aforesaid ob-
jects and ends, my invention consists in the
novel details of construction, and in the
combination, connection, and arrangement
of parts hereinafter more fully described
and then pointed out in the claims.

In the accompanying drawings, one illus-
trative embodiment of the invention is
shown, and for purposes of illustration,
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the invention is herein shown in connection. .

with a boiler of the sectional type.

In said drawings—

Fig. 1 is a sectional view taken on the line
1—1 of Fig. 2, showing one form of boiler
constructed according to, and embodying
my said invention;

Fig. 2 is a top view, partly broken away,
and in section;

Fig. 3 is a front elevation, partly broken
away;

Fig. 4 is 4 detail section taken on the line
4—4 of Fig. 1, looking in the direction of
the arrow.

Fig. 5 is an enlarged detail face view
showing a removable flue member;

Fig. 6 is a side elevation thereof; and

Figs. 7 and 8 are transverse sectional views
taken on the lines 7—7 and 8—8, respec-
tively, of Fig. 5.

Referring to the drawings, the boiler com-
prises hollow end sections 10 and 11, and a
plurality of hollow intermediate sections,
each of which is composed of a front mem-
ber 12 and a co-operating rear member 13.
Adjacent their upper and lower portions
said sections are provided with registering
openings within which are secured nipples
15 in order to permit of the circulation
of fluid throughout the boiler, which is pro-
vided with a water inlet or return 16, and
a fluid outlet 17. The assembled sections of
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the boiler are preferably enclosed by a cas-

ing or jacket 20. :
Each of the front members 12 comprises a

‘vertical or upper. portion 21 and a down-

wardly and inwardly inclined lower portion
22 which serves as a partial support for the
fuel undergoing combustion. The said ver-
tical or upper portion 21 has laterally ex-
tending ribs 23 at its front, the edges of
which are ground and engage the edges of
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to form tight joints therewith. The lower
inclined portion 22 has one or more oppo-
sitely-disposed, laterally-extending inclined
ribs 24, which register with the correspond-
ing ribs of adjacent sections and form a
plurality of tuyeres or air inlets 24* there-
between for the admission of air to support
combustion of the incandescent fuel.

The rear member 13 of each section has
its forwardly extending portion 25 inclined,
and is further provided at the top, back and
bottom edges with transversely-extending
peripheral ribs 26, and the front wall of
the forwardly-extending inclined portion
25 provided with transversely-extending
ribs 27.

The front portions 25 of certain of said
rear members 18 are provided with lugs 28"
having recesses therein, and within said re-
cesses are fitted removable members 29 form-
ing conduits or flues for conducting air and
gases liberated by the fuel and which may
collect in the upper part of the fuel recep-
tacle 32 and in the combustion chamber of
the boiler. The said members 29 are of
curved or trough-like form in cross-section
and are open at their lower ends. The up-
per ends of said members 29 are closed and
provided with a plurality of vertical open-
ings 30 which are of sufficient size and num-
ber to permit of the passage of the required
volume of air therethrough, but prevent the
entry of particles of fuel into said members.

The upper, rear edges of said members 29
are arranged at slight angle to the remain-
der thereof, in order to conform fully to the
forwardly-extending rib portion of each pair
of the rear members 13 with which the same
are associated.,

In order to hold the members 29 duly in
position, the same are provided along their
opposite edges adjacent to their upper and
lower ends with projections 81 having in-
clined edges adapted to engage with the re-
cesses 282 in the lugs 28, . :

Each front member 12 has its upper or
vertical portion 21 provided at its inner or
rear vertical edge with oppositely-extending
ribs 23* which engage with registering ribs
23* of the adjoining members to form air
passages 28 having inwardly facing outlet
openings 28" adjacent to their upper ends,
and intake openings 32* about midway of
the height of said members, and above the
openings 24* which serve to admit the main

_ air supply to support the combustion of the
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fuel.

In order to insure the due admission of air
to the vertical passages 28, the lower ends of
the outer ribs 23 are turned slightly for-
wardly and then downwardly at 23° to form
enlarged entrance portions for said intake
openings 32z,

The inner ribs 23* of the front members
12 serve as the front wall of the fuel recep-
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tacle or magazine 32, and to insure the
proper distribution of fuel to the burning
zone the lower ends of said ribs 28* are car-
riedd downward below the intake openings
32, of the vertical air passages 28, to a point
substantially in the same horizontal plane
with the lower ends of the forwardly-ex-
tending portion 26 of the rear members 13.

When the several boiler sections are as-
sembled, the registering ribs of the adjacent
sections engage one another to form the fuel
magazine or receptacle 32, a burning zone
or incandescent fuel chamber 33, and an ash
receiving portion 34, The said ribs alsd
serve to form revertible flues 85 between the
water compartments of adjacent sections,
which flues communicate with the combus-
tion chamber formed intermediate the por-
tions of the front members 12 and the front
of the forwardly-extending portions 25 of
the rear members 13.

The fuel is introduced into the fuel re-
ceptacle 32 through a charging opening 87
preferably in the top of the casing 20. Po-
sitioned over the opening 87 is a frame 38
having a ground surface 39 upon which are
fitted pivotally secured covers 41.

42 denotes an auxiliary air supply tube
which extends transversely of the boiler, and
has its ends which extend through the side
members 10 and 11 provided with perfor-
ated rotating discs or dampers 48 for con-
trolling the supply of auxiliary air which is
permitted to issue through the apertures 44
into the combustion chamber. '
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In operation, the fuel is supported upon

the lower inwardly inclined portion 22 of

the front members 12, and by the bed of
ashes in the ash pit, the fuel feed being
maintained constant by the reserve fuel con-
tained within receptacle 32. The main
supply of air necessary to support combus-
tion passes through the spaces or tuyeres
24 between the ribs 24, and into the column
of fuel, and the products of combustion
pass through the combustion chambers, the
flues 85 and the openings 842 into the smoke
pipe 85% As the products of combustion
pass from the combustion chamber or cham-
bers into the said flues, the supplemental air
and volatile gases collecting in the upper
gortion of the fuel receptacle will be drawn

ownwardly through the conduits formed by
the members 29. The said supplemental air
will be admitted to the upper ends of the
conduits through the air passages 28 formed
between the ribs 23, 23* of the front mem-
bers 12. The supplemental air passes up-
wardly through said passages, and thence
across the upper portion of the fuel re-
ceptacle and over the fuel therein and to
the upper ends of the members 29, through
the opening 30 thereof, and thence down-
wardly through said members 29, and issue
from the lower open ends thereof, and
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mingle with the volatile gases liberated by
the incandescent fuel. The air will be in-
creasingly heated in passing through said

members 29 until it enters. into the combus-

tion chamber or chambers, at which time
its temperature will be further raised by
mingling with the heated air issuing from
the auxiliary air tube 42 as to insure proper
combustion of said volatile gases liberated
from the fuel, and prevent any undue cool-
ing of said combustion gases. As the air
conduits are positioned between the rear
members 13 of the intermediate sections, the
supply of supplemental air which is deliver-
ed into the combustion chamber or chambers

will thus be heated and be uniformly dis-

tributed throughout the width thereof and
thereby insure a uniform mixing with, and
the combustion of the gases liberated by the
fuel. ;

As the supplemental air upon enterin,
the conduits formed by the passages 28 ang
openings 28° and tube 42 is at.a low tem-
perature as compared to the temperature
of the flue gases, and does not attain its
maximum temperature until it reaches the
combustion chamber or chambers, it will
serve in a measure as a heat insulating me-
dium to prevent heat from being transmitted
to the fuel within the fuel receptacle 32, and
thereby avoid any undue distillation of the
fuel therein.

Having thus described my said inven-
tion, what I claim and desire to secure by

> Letters Patent is:—

1. A boiler comprising a combustion
chamber, a fuel receptacle communicating
therewith, a flue extending from said com-
bustion chamber, and a member removably
disposed between' said flue and said fuel re-
ceptacle for feeding air into said combus-
tion chamber, substantially as specified.

2. A boiler comprising a combustion

. chamber, a fuel receptacle communicating
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therewith, a flue extending from said com-
bustion chamber, and a member removably
disposed between said flue and said fuel re-
ceptacle for feeding air into said combus-
tion chamber, and means for securing said
removably disposed member in position for
feeding air into said combustion chamber,
substantially as specified. - ‘

3. A boiler comprising a combustion
chamber, a fuel receptacle communicating
therewith, a flue extending from said com-
bustion chamber, and & removably-disposed
trough-shaped member arranged upon the
inner side of said fuel receptacle adjoinin
sald flue, and means for securing sai
trough-shaped member in position for feed-
ing air into said ‘combustion chamber, sub-
stantially as specified.

4. A! boiler comprising a combustion
chamber, a fuel receptacle communicating

‘therewith, a flue extending from said com-

bustion chamber, and a removable member
of substantially semi-circular form in cross-
section disposed upon the inner wall of said
fuel receptacle for feeding air into said com-
bustion chamber, substantially as specified.

5. A boiler comprising a combustion
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chamber, a fuel receptacle communicating .
therewith, a flue extending from said com- -

bustion chamber, and a member of sub-
stantially semi-circular form in cross-section
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disposed upon one of the inner walls of said -

fuel receptacle, and means for detachably
securing said member in position, substan-
tially as specified. :

6. A Dboiler comprising a combustion
chamber a fuel receptacle communicating

therewith, a flue extending from said com-

bustion chamber, and a plurality of mem-
bers removably disposed between said flue
and said fuel receptacle for feeding air into
said combustion chamber, substantially ‘as
specified. :

7. A boiler comprising a combustion
chamber, a fuel receptacle communicating
therewith, retaining means provided within
said fuel receptacle, a flue extending from
said combustion ‘chamber, a member re-
movably supported by said retaining means
having its lower end communicating witle
said combustion chamber, and means for
supplying air to the upper end of said re-
movable member, substantially as specified.

8. A boiler comprising a combustion

chamber, a fuel receptacle positioned above .

and communicating therewith, a flue extend-
ing from said combustion chamber . and
leading upwardly therefrom, a series of
separate, detachable vertically extending
conduits between said flue and said fuel re-
ceptacle having their lower ends communi-
cating with the combustion chamber, and
their upper ends terminating below -and
communicating with the upper end of said
fuel receptacle, and means for a‘dnn%tmg
air to said conduits, substantially as spe-
cified. L

9. A boiler comprising a combustion
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chamber, a fuel receptacle positioned above -

and communicating therewith, a flue ex-
tending from satd combustion chamber, and
a member forming a conduit between the
said flue and said fuel receptacle, said
member having its lower end open and com-
municating with said combustion chamber,
and its upper end closed and provided with
openings, and communicating with the
upper end of said fuel receptacle, substan-
tially as specified.

10. A boiler comprising a combustion
chamber, a fuel receptacle positioned above
and communicating therewith, a flue ex-
tending from said combustion chamber, a
member forming a conduit between said flue

-and said fuel receptacle; said member hav-

ing its lower end open and communicating
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with said combustion chamber, and its
upper end closed and provided with inlet
openings communicating with the upper end
of said fuel receptacle, and means provided
within the boiler for supplying air to the
upper end of said member, substantially as
specified.

11. A boiler comprising a combustion
chamber, a fuel receptacle communicating
therewith, retaining lugs provided upon the
inner side of said fuel receptacle, a flue
extending from said combustion chamber
and leading upwardly therefrom, and a
trough-like member detachably - secured
within said retaining lugs forming a con-
duit between said fuel receptacle and said
flue and having its lower end communicat-
ing with said combustion chamber and its
upper end communicating with the upper
portion of said fuel receptacle, substan-
tially as specified. ’

12. A boiler comprising a combustion
chamber, a fuel receptacle positioned above
and communicating therewith, a flue ex-
tending from said combustion chamber, a
member forming a conduit between said flue
and said fuel receptacle; said member hav-
mg its lower end open and communicating
with said combustion chamber, and its upper
end closed and provided with inlet open-
ings communicating with the upper end of
said fuel receptacle, and a conduit ar-

1,501,847

ranged in said boiler having an air intake
opening at its lower end, and an air out-

let at its upper end for supplying air to

the intake end of the member forming the
conduit intermediate the fuel receptacle and
flue aforesaid, substantially as specified.
13. A boiler comprising a combustion
chamber, a fuel receptacle positioned above
and communicating therewith, a flue ex-
tending from said combustion chamber, a
member forming a conduit between said flue
and said fuel receptacle; said member hav-
ing its lower end open and communicating

‘with said combustion chamber, and its upper

end closed and provided with inlet open-
ings communicating with the upper end of
said fuel receptacle, and an air conduit ar-
ranged adjacent to the front wall of said
fuel receptacle having an intake opening
at its lower end, and an outlet at its upper
end for supplying preheated air to the in-
take end of the member forming the conduit
intermediate the fuel receptacle and flue
aforesaid, substantially as specified.
Signed at the city of Buffalo, irie County,
in the State of New York, this 23 day of
November, one thousand nine hundred and

twenty.
FRANK B. HOWELL.
Witnesses:
Conrap A. DivrericH,
W. P. Hatey.
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