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To all whom it ma 73 conce#n -
Be it known that I, SAMUEL R. '[‘HOMPSON

of Winchester,in the county of Middlesex and
State of Maqsachusetts haveinvented certain:

5 new and useful Improvements in Furnace ot
which the following is a specification.

This invention has for its object to prdwde' ~

improved means for insuring the combustion
of the gases and carbon in bmler and other
10 furnaces, to the end that the fuel may be more

fully utilized and the escape of smoke and un- |

consumed produects of combustion prevented.

"T'o these ends, the invention consists in the

improvements which I will now proceed to de-
15 scribe and claim. |

Of the accompanying dmwmws, forming a

part of this specification, Figure 1 1epresents

~ a transverse section throun*h a boiler-furnace

pmwded with my 1mpr0vements the section

20 being in the plane of line 1 1, Fig. 3.

| %epresents a section in the_plane'of line 2 9 of

1o, 3.

tion through the fire-box. Fig. 4 represents

& perspectwe view of one of the lining blocks

25 orslabs, showing the innerside thereof Fig.

5 represents a similar view of a portion of one

of said blocks, showing its outer side. Fig. 6

represents a perSpectwe view of one of the

- shoes which support the lower edges of the

3o lining blocks or slabs. Fig. 7 1epresents a

| perspeetive view of one of the heat absorbing

and radiating chambers placed over the grate.
Fig. 8 represents a perspective view of one of |

the flue-sections placed over the bridge-wall.
35 Fig. 9 represents a perspective view of the
~ construction shown in.the preceding figures,

a portion of the casing or setting of the fur-' -

nace being removed. Flg 10 lepresentq a sec-
tion on 11ne 10 10 of Fig. 3. |

40
- same parts in all the figures.

In carrying out my invention, I arrann'e a
heat-absorbing and radiating strueture over
the grate of a fumace or fire-box, said struct-

43 ure being constructed so thatit may be readily
set up and taken down in the fire-box. The
said structure is composed of lining-blocks d
detachably supported at the sides of the fire-
box by fixed flanged cast-iron shoes 7,and bars

50 or sections f f of refractory material, prefer-

ably fire-brick, which are detaehably sup-

“and the radiator.

Fig. 2-

Fig. 3 represents a longitudinal sec-

The same letters of reference mdlcate the- area of the sections.

of the sections in consuming the products of

] pmted by the lining-blocks, a,nd are dlsnosed
‘toform astructure or canopy extending across
the fire-box and from end to end thereof at.

such height above the grate as to leave a suf- 55
ficient space for eumbustlon between the fuel
In large furnaces, I prefer
to arrange the sections 1 f 80 as to form a roof-

,Shaped structure, the sections being grouped
-in two series, the inner ends of each series be- 6c¢
ingraised and abutting against the inner ends

of ‘the other series, so that when the outer ends
“of the sections of both series are supported by
“abutments along the side of the fire-box, as
“hereinafter described, the sections will sup- 65

port each other at the central portion of the
fire-box, and will be free from the liability to
sag and give way at that point which would

XISt if each section ettended in one plece |
across fhe fire-box.

. The meeting ends of the sections f f are

provided with cavities f? which receive eylin-
drical keys f2 of fire-brick or other refractory
‘material, said keys locking the abutting ends

ton'ether so that they are not liable to be ac- 75
cldentally separated. The raised ends of the |
sections are preferably arranged so as to bear
against the under side of the boﬂer as shown
in Fig. 1.
In analler fu ma,ces, the roof-shaped struct- 8o
ure is not so essential, and may be omitted,
eachsection extendmw in a smﬂrle piece across
the re-box.

The sections are provided with shoulders f°
on their under sides, which engage the upper 38s
ends of the lining-blocks and prevent lateral

displacement of sald upper ends.

The sections f have cavities f’ in their
under sides, forming air chambers and in-
creasing the heat-absorbing and radiating
_ The walls of said cavi-
ties, becoming highly heated, superheat the
air contained in the cavities and in the space
below,. so that a body of super-heated air
always exists between the sections and the g3
fire, which greatly promotes combustion.

Air is admitted at various points contigu-
ous to the sections, to promote combustion,
the air co-operating with the heated surfaces

00

100
combustion, and particularly the carbon,

which would otherwise escape unconsumed.
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20
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The most important points for the introduec-
tion of air are at the outer ends of the sec-
tions and below the same, to insure perfect
combustion in the space between the sections
and the fuel. To this end, air ducts are pro-
vided outside of the refractory lining-blocks
or slabs d which extend along the sides of
the fire-box, said ducts being preferably be-
tween the lining-blocks and the inner sur-
faces of the setting 6 and the bridge-wall e.
The duets are or may be ecomposed of vertical
grooves d’ formed in the outer surfaces of the
blocks d, said grooves communicating at their
upper ends with the chambers f’ in the sec-
tions and at their lower ends with the ash-
pit through orifices 7° in the iron shoes 3
which support the lining-blocks, said shoes
being here shown as supported by the grate
at the sides of the fire-box and by piers ;? at
the inner side of the bridge-wall., The shoes
may be provided with ears or lugs 7* which
bear against the surfaces of the casing and
bridge-wall and form additional air-spaces.

- The lining-blocks d also have lugs or ears d?

25

tor the same purpose.

T'he sections are raised above the bridge-
wall at its central portion, as shown in Fig. 1,
so that a contracted outlet is formed at the

- rear end of the fire-box for the escape of the

30

35
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products of combustion. |
The sections f are separated by narrow

8paces or crevices, which permit the passage

of a portion of the gases to the space above
the sections. ‘The outer ends of said crevices
comimunicate with the air duects above de-
seribed, so that air is admitted to the space

above the sections and co-operates there with |

the heated surfaces of the sections in consum-
ing any combustible matter that may pass
through said erevices.

To insure the complete combustion of the
products of combustion that are not consumed
in the fire-box, I provide a series of flue sec-
tions or partitions ¢ which are made of fire-
brick or other refractory material and are
placed at the rear of the fire-box and prefer-
ably upon the bridge-wall, and practically fill
the space between the bridge-wall and the
under side of the boiler, as shown in Figs. 1,

v 2, and 3, each section being preferably a

trough-shaped piece forming a passage which
‘18 open at both ends. The flue sections or
partitions are packed closely into the space
through which the products of combustion
pass from the fire-box, and subdivide said
space into a plurality of flunes the walls of
which present large areas of surface to the es-
caping products of combustion, and become
highly heated so that they act to promote the
combustion of the escaping gases, and par-
ticularly the carbon. These flue sections are

found to be particularly advantageous in that
Lhey cause & much more thorough consump-
tion of the smoke than would otherwise be |
- possible.

In practice, I find that about ninety per
cent, of the smoke is consumed by my im-

“able, to the rear end of the boiler.
to provide the outer sides of the flues with
lugs or ears 2" which prevent direct contact
- between the sections and insure narrow spaces
“between them.

540,563

proved apparatus; and this resuit I believe to
be due largely to the flue sections arranged
in the space through which the products of
combustion escape from the fire-box. I do

not limit myself, therefore, to the use of the
said flue-sections in c¢onnection with the ra-

~diator over the fire-box, and may use said sec-

tions independently of the radiator. Inother
words, 1 may apply the flue sections to the
outlet passage of any fire-box, whether pro-
vided with heat-radiating devices over the fire
or not. BBy thussubdividing the spacethrough
which the produects of combustion pass from
the fire-box, I am enabled to deliver the pro-
duets of combustion to the tubes of the boiler
ata highertemperature than would be the case

1f the said products were left free tc pass

through the nsual large and irregular spaces
over the bridge-wall and behind it, where
their temperature must of necessity be con-
siderably reduced by radiation and by min-
gling with air at a relatively low temperature.
The flue sections or partitions prevent radia-

tion of heat from the products of combustion
- passing along their surfaces, so that they pre-
-vent much of the loss of heat heretofore ex-
perienced between the bridge-wall and the

point where the products of combustion are
delivered to the boiler, it being obvious that

‘said flue sections or partitions may be made

of any desired length and extended, if desir-
I prefer

It will be seen that the radiator presents
large areas of heat-absorbing and radiating
surfaces to the fire. Said surfaces, becoming
highly heated and supplied with fresh air at
numerous points, becowme efficient agents in
consuming the carbon and other products of
combustion, the result being the reduction to
the minimum of the escape of carbon and

~other unconsumed produects, and the con-
-plete utilization of the fuel.
‘lieve to be due to the superheating of the air,

as already described, and to the fact that the
outlet passages through which the uncon-

sumed products of combustion can pass are

narrow or contracted and havehighly heated
walls or surfaces to which air is admitted
freely at such a large number of points that
there is practically no opportunity for the
gases to avoid contact with surfaces suffi-
ciently heated to co-operate with the oxygen
of the air in insuring practically complete
combustion. |

My improvement enables an effective fire
to be maintained with a much lighter draft
than with furnaces of ordinary construction.
Ience the waste attending the continued em-
ployment of a strong draft is avoided.

The flanged shoes 7 enable thelining-blocks

‘to be applied and held in place without the

use of mortar or cement, said shoes holding
the blocks detachably, so that it is only nec-

This result I be~
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essary to insert the lower edges of the blocks | sections but also at one end of the fire-box 55

in the shoes,no other support or fastening be-
ing reqmred ,
I claim— |
1. The combination of a furnace or fire- box,
a stationary boiler above the same, fixed shoes

or supports extending along the sides of the

fire - box, a heat absorbing and radiating
structure adapted to be set up and taken
down in the fire-box and composed of lining-
blocks supported by said shoes, and a series
of refractory bars or sections supported by
said blocks, a bridge-wall at one end of said

structure and separated from the rear barsor

sections by an outlet or opening, and means
for admlttmn* air into the space 1nclosed by
said structure and bridge-wall.

2. The combination of a furnace or fire-box, |

a stationary boiler above the same, fixed shoes
or supports extending along the sides of the
fire-box, lining-blocks detachably supported
by said shoes and provided with vertical air

ducts, a series of refractory bars or sections |

supported by said blocks, the blocks and sec-
tions counstituting a structure which is adapt-

“ed to be readily Set up and taken down in the

fire-box and receives air throun'h theduects of

-the lining-blocks, and a brldﬂ'e wall the top

of which is separated from the section at the
rear of the series by an outlet, said bridge-
wall having air ducts commumcatmﬂ' w1th
said outlet. -
'3. Thecombination of a furnace or fire- box,
a stationary boiler above the same, ﬁxed
flanged shoes or supports extending along the
sides of the fire-box, lining-blocks detachably

‘supported and held in place laterally at their

lower ends by said shoes and provided with

- vertieal air ducts, a series of refractory bars

40

45

5

or sections detachably supported by said

‘blocks and preventing lateral displacement

of the blocks at their upper ends, said bars
being separated by narrow openings consti-

tutmn* outlets between the bars, and a bridge- |

wall the top of which 1s separated from the
section at the rear of the series by a narrow
outlet, said bridge-wall having vertical air
ducts communlcatmn‘ with Sald outlet, the

sald lining-blocks and sections eonstltutlno'
a strueture which is adapted to be readily set
up and taken down in the fire-box and fur-
nishes outlets for the products of combustion
not only at numerous points above the fire
between the highly heated surfaces of the

over the bridge-wall, the lining-blocks and
bridge-wall supplying air which mingles with
the moduct& of combustion at said outlets.
4. The combination, with a furnace or fire-
box, of fixed Aanged shoes or supports, lining-
blocks resting on- said shoes and conﬁued
against lateral displacement at their lower
ends thereby, and refractory heat-radiating
sections resting on the upper ends of said
blocks and ha,vmn' shoulders engaging the in-

ner sides of the blocks and preventmg lateral.

displacement of the blocks at their upper
ends.

5. The eombmatlon with a fmuace or fire-
box, of fixed shoes or supporfs, lining-blocks

L resting on sald supports, a series of refraetory

sections supported by said blocks and ex-
tending across the fire-box, each section be-
ing composed of parts placed end to end and
having their meeting ends socketed to receive
keys and their outer ends shouldered to en-

ile

7o

75

gage the upper ends of the lining-blocks, the

said meeting ends being elevated above the
shouldered outer ends.

6. The combination, with a furnace or fire-
box and a boiler above the same, of fixed sup-
ports or shoes, lining-blocks resting on said
supports, and a series of refractory sections
supported by said blocksand extending across

the fire-box, each section being composed of
of which .

separate parts, the abutting ends
are raised and bear against the boiler, where-
by said sections are eonf’ ned against upwald
displacement, the outer ends of the sections
having shoulders which are engaged with the
upper portions of the lining- bloeks

7. A furnace or fire-box having fixed shoes
extending along its walls, said shoes having
airopenings; refractorylining-blocks or slabs
supported by said shoes and provided with
air duets communicating with said openings;
and a refractory heat radiator supported by
said linihgs above the grate and provided
with chambers commumeatmw with said
duets. *

In tesﬁmon}r whereof I have signed my

name to this specification, in the presence of
two subseribing witnesses, this 1st day of
August, A. D. 1894.
SAMUEL R. TIIOMPSON
Witnesses:
WALLACE G. WEBB_
- A. D. HARRISON,
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