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10 all whom it may concern:
- Be it known that I, Frans H. NELSON, a
citizen of the United States, residing at Tos
Angeles, in the county of Los Angeles and
State of California, have invented new and
useful Improvements in Hot-Air Furnaces,
of which the following is a specification.

My invention relates to hot air furnaces,
and one of its objects is the provision of a
turnace constructed with a view to burning
refuse soft coal and hydrocarbon, and this
in such manner that no danger of explosion
18 incurred and leakage of hydrocarbon from
the furnace is precluded.

Another object of the invention is the pro-
vision of a hot air furnace embodying such
a construction that the products of combus-

‘tion radiate practically all of their heat be-

fore the same are discharged from the fur-

20 nace and the said heat is used to the best ad-

290
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39

40
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o0

vantage in raising the temperature of fresh
air conducted through the furnace to the
apartments to be heated. - |

Another object is the provision of a hot
alr turnace embodying a simple and practi-
cal construction whereby the number of ra-
diating flues and the capacity of the furnace
as a whole may be conveniently increased as
occasion demands. | '

Other objects and advantages of the in-
vention will be fully understood from the
following description and claim when the
same are read in connection with the draw-
ings, accompanying and forming part of
this specification, in which: =

Figure 1 is a front elevation of a furnace

constituting a practical embodiment of my

mmvention. Fig. 2 is a vertical cross-section
of the same. Fig. 8 is a vertical section
taken through the longitudinal center of the
furnace. Fig. 4 is a perspective view of the
furnace dome. KFi1g. 5 is a perspective view
of one of the unions employed i effecting
connection between the radiating flues of the
turnace and between the uppermost of said
flues and the uptake or smoke pipe. Fig. 6
1s an enlarged, detail section of a portion of
one of said connections.
Similar letters designate corresponding
garts in all of the views of the drawings, re-
erring to which : - '
- A is the casing of my novel furnace, which
18 built quite thick, of fire-brick or other suit-

able material, with a view of reducing to a |

| at a point 1mmediately

- minimum the radiation ol heat from the ex-

terior of the furnace. .
B is a fresh-air supply pipe extending
through one side wall of the casing A.
C is a metallic dome arranged on and clos-
ing the top of the casing A, and D is a me-

55

60

tallic frame partly closing the front of said

casing. 'The dome C is preferably of the
shape illustrated to support fire-brick or
other refractory material ¢« designed to
lessen radiation of heat from the casing top,
and 1s provided with two longitudinal rows
of collars 6 and an end opening ¢, the col-
lars 0 being for the connection of hot-air
pipes (not shown), and the end opening ¢
for the passage of the smoke uptake, or pipe
presently described. The described arrange-
ment of the collars & and opening ¢ is obvi-
ously advantageous inasmuch as it admits of
the dome being reversed when it is necessary
for the said smoke-uptake to be arranged
adjacent to the front of the furnace, as some-

times occurs when the number of radiating

flues is increased, as presently described.
1The front frame D is bolted to or otherwise
sultably fixed with respect to the casing A,
and has lower and upper flanges d and ¢ and

a duplex flange 7 arranged intermediate the

or otherwise fixed upon the face of the
As shown in Figs. 1 and 8, the frame D

1s equipped with two slidable, draft-con-

trolling doors ¢ held between the flange d
and the lower member of the duplex flange
/> two slidable doors % arranged between the
upper flange ¢ and the upper member of the
duplex flange 7, a hinged fuel door ¢ ar-
ranged above the doors 4, and a suitable
number of hinged, clean-out doors 7 and /
located above the fuel door. The doors g
are adapted to be slid apart to a greater or
less extent, to admit air, and the doors 4
have their inner ends shaped to receive be-
tween them a hydrocarbon burner E, which
hydrocarbon burner may be of any approved
construction and is arranged in the fire-box
above the grate, as
shown in Fig. 8. It will also be observed in
this connection that the inner ends of the
doors 4 snugly fit about the portion of said
burner which extends forward from the
front of the furnace.

As shown in Figs. 2 and 8 of the drawings,

anges ¢ and e, the said flanges being bolted
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‘the ash pit _ | *
furnace are formed by the front frame D in |

ot

I* and the fire-box G of my novel

combination with a metallic frame arranged

in the casing A and bolted or otherwise fixed
to the said frame D. The said metallic

frame comprises a top wall I having an

opening m which extends almost its full

 width and is surrounded by an upwardly

10

15

extending, grooved flange 7, side walls J

having inwardly-extending ledges p, Fig. 2,
an upwardly and rearwardly _

wall K, and a bottom wall L. The sa1cl
walls I, J, K and L are cast in oie plece Or
otherwise fixed with respect to each other,
air-tight so as to avoid any possibility of
oas, smoke or odor passing from the fire-box

into the air space leading to air pipes 0.

~ The bottom wall L is provided with a front

20

25
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 the feeds to oil burners

35

point of discharge.

flange » to prevent the escape of excess
hydrocarbon and is also provided with a cle-
pression s which 1s designed to receive the

excess hydrocarbon and 1is provided with a

the same to a suitable
_ In this way 1t will be
apparent that hydrocarbon dripping or over-
flowing from an oil-burner is conducted out
of the furnace and is prevented from gather-
ing in an unsightly and dangerous puddle
in front of or being retained inside the fur-
nace. This will be appreciated as an 1m-
portant feature when 1t 1s remembered that
| always leak when
the burner is not in operation, and that
they often overflow while in operation, and
that my improved mode of disposing of the
jeakage and overflowed o1l not only reduces

pipe ¢ for conveying

~ the danger of fire and explosion to a mini-

mum but obviates the dissemination of vapor

~ and odor from the oil through a house.

40

45

 The ash pit F and the fire-box (x are sep-

arated by grate bars M arranged on ledges

p. The top wall I is lined with refractory
material N as are also the upper portions
of the side walls J and the back wall K;
the side and back sections of refractory ma-
terial preferably resting on the ledges p as

- shown.

50
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‘their rear ends are controlled by doors 3
and %/, Fig. 8, in order that they may be |
readily cleared of collected soot and the like

_ Arranged-above the fire-box and one above
the other are a suitable number of spaced,
radiating flues or conductors P for smoke,
flames and other products of combustion.
Two of said flues are illustrated, and 1t waill
be noticed that they are secured at their ends
in the casing A, and that their forward ends
are controlled by the doors j and % while

7

at intervals in the use of the furnace. The

lower flue P is provided in its lower wall

~ with an opening % which is alined with the

69

opening m of the fire-box wall I and 1s sur-

rounded by a depending, grooved flange v,
and said flue is connected with the fire-box

T

inchined rear |

924,815

edges of which are sealed by ﬁre_--'putfty of

the like in the grooves of the flanges n and
v, as shown. The lower flue P 1s provided
in its upper wall adjacent to the front of the
furnace with an opening w surrounded by

a grooved flange @z, and the upper flue P.1s -
provided 1n its lower wall above the open-

ing w with an opening ¥ having a dependirig

grooved flange 2. These openings w and ¥
are connected 1n the same manner as the

openings m and w—i. é., through a union R,

70

the edges of which are sealed by fire putty '
in the erooves of the flanges # and y. Ad-
jacent to the rear end of the furnace the top

radiating flue P is provided in its upper side

80

with an opening ¢* surrounded by an up-

wardly extending, grooved flange 4’ 1n
which is seated and sealed by fire putty the
lower end of the uptake or smoke pipe T

which may be connected with a chimney or

88

to the fact that the unions R and the flues P

are interchangeable, and that in order to
increase the capacity of the furnaces other
radiating flues P may be arranged above
the two illustrated, and, when necessary, the

90

uptake or smoke pipe 1 may be arranged -

adjacent to the front end of the furnace 1n-.
stead of near the rear end thereof. When

other flues P are added, the casing A will
obviously be increased in height and the

dome C raised to accommodate such addi-

95

tional flues, and shortened when the num:

ber of flues are decreased. By adding radi-

heat of the products of combustion may be

utilized to heat the fresh air conducted

through the furnace, precedent to the pas-
sage of said products of combustion up the

w "

pipe T

The fresh air to be heated and supplied to

100

105

apartments, is conducted into the furnace

through the pipe B, and is caused by walls
or plates U to take a tortuous course around

the fire box and between the radiating flues
P before it passes from the furnace through -

110

the collars 0, with the result that it ishighly

heated before it leaves the furnace.

Tt will be noticed that the fire-box G of

my novel furnace is quite large in proportion

to the size of the furnace, and hence chunks

and roots of wood, paper, straw and analo-

. .

gous or soft coal may be'colwemently bumed

in the fire-box ; also, that access may be read-
ily gained to the interior of the fire-box for
repairs or other purposes. =~ =

Tn clearing the radiating flues of collected
soot, the soot may beé pushed through the

medium of a suitable device to the opemings
125

in the bottoms of the flues, when the soot will

drop through said openings and eventually

115

120

find its way from one to the other to the fire-
box and ash pit from whence 1t may be ex-

peditiously and easily removed or-burned.- -

G throush the medium of a union R, thel In addition to the pmctica‘l advantages. 139_;
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hereinbefore ascribed to my novel furnace,
the sald furnace 1s advantageous because of
1ts stmplicity and cheapness, and the facility

with which 1t may be built and kept in re-

pair.

The construction herein shown and de-
scribed constitutes the best embodiment of
my invention known to me, but it is obvious
that 1in the future practice of the invention
such changes or modifications may be made
as fairly fall within the scope of my inven-
tion as claimed. For instance a water box
MT™ may when desired be slidably mounted
in the back wall of the casing A, Fig. 3.

Having described my invention, what I
claim and desire to secure by Letters-Pat-
ent, 1s:

A furnace comprising a fire box, a grate
torming the bottom of the fire box and adapt-

8

- ed to support refuse therein, an ash pit dis-

posed below the grate and having a bottom
1n which is a depression to receive excess
hydrocarbon and also having a conduit lead-

‘1ng from said depression to a point outside

- slidable doors

the Zfurnace, horizontally
mounted 1n the front of the fire box and hav-
ing meeting recesses in their inner ends, and
a hydrocarbon burner extending between the
doors and snugly occupying the recesses in
the 1mner ends thereof and arranged a slight
distance above the grate.

In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-

nesses. -- |

FRANK E. NELSON.
Witnesses: |
Hariey E. RiceIxs,
RuoBeN S. ScaMmiDT.
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