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Sp ec1ﬁcat1011 of Letters Patent

Serlal N 0. 489 328

To aH wkom @t ma,y concern:

- Beit known that. 1, 1W:[LIJ_MI A NORTON,%
L '.f?f:.’: :__d, “citizen of the Unlted States, remdmg

_._'j;_f','}'f";;];_‘_;_j-i;'?i-'-_'?_M‘Lrshalltown n the county of ‘Marshall
- o5and State of I owa, have invented a certain

:5:55.;jf;-f?'.éé.;i'-f_';,;_;?i-_jnew and u%eful Fu ulnace, 0f whlch the fol | grate section 11 having a central opening 12 ; o

LA 5] owing is a sp ecification.

. the draft of the furnace will cause a current

ff_e'._';9.5_‘;;,;:L}j?j:;ff-?f?f,:';f};{_;;';f;;};f:;of fresh -air to be discharg ed downwardly

~ . through said funnel- shaped alr feeding de- |
oo 18 viee to- supply fresh air into the combustmn '
D T _;{j'chambm and also to plovlde means for giv-
ing ‘to the fresh. air passing downwardly |

o ; ,:-.'-Q:thrmwh said air feeding dewce, centrifugal

. ing device, and. the vacuum thus created will
ey '55?:'*ff?:ei‘éllSO tend to-cause the smoke and soot aris- |
Lo o inge from the combustion chambel to com-
“ . mingle with the fresh air in said funnel- |
SRR 5_,"_;*f_:sl'1aped amwr feedlno* device and be carried |
cie e o with the fresh air over the burning fire to |

i f"fﬂ:--fthereb wholly consume all of the smoke_:

-’*-aetmn which will tend to create 4, vacuum m |

-the lower end of said funnel-shaped air feed-

%0

35 heated quickly

R -:;_;_templated are attained as hereinafter more

- fully set forth, pointed out in my. claims, |
o and illustr ated in the ‘Lccomp anyma dmw-:

T Imgs, 1. which—. -

A 51 18w thl ough a’ furnace embodymo my in-

2 shows a sectional view taken -
1 with the cone |

" vention..
. on the line 29 of Fig.
oo shap e - deﬂectm wmoved T 12,

I‘wme 1 fshows a. ve,rtlcal centra,l sectlona,l ._.'f'cha,mber 25 also formed with double walls.

‘This air mixing and feeding chamber 25 .~
‘extends downwardly into the interior of the . =
furnace to a point near the upper end of the - .
~The space between.

Tlg

3 shows a

.' "f'.f'"'f':':',,::f-f"?"fr'::';-".:.‘.?sectlonal view on the- lme 33 of Fig. 1.

S 50 Fig. 4 shows a detall view of the draft regu-

S ff'flatllw device.

R d—Fig.

Iﬂo

—

at.

with a funnel-shaped air | downwardly from the sides toward the cen-

tral opening. This section is made. hollow- S
“to receive water and a water supply pipe 14 -

| isarranged to- communicate therewith.
Above the grate section is the combustion =
chamber section 15 which is also formed

chamber section. through the pipe 22, R
| radiating section is also provided w1t11 a

“combustion chamber. |
| the walls of the parts 24 and 25 1s. connected;

5 shows an enlarged,
e Q;jsectlonal view on’ The line 5—5 of Fw 1 1
SR Shows a - vertical, central 560«'5'
oo o tional v1ew of a modified foml of furn&ce

55@1111) odying my invention.

the preferred form G'f my 1nve11t10]:1 is buﬂt ]
‘up of sections, as clearly shown in Fig. 1,
| the lower section being indicated by

the_
- numeral 10.. This lower section forms the
“ash-pit.. . Above the lower section is the

NITED STATES PATENT OFFICE.

.

-;jtherem with a grate 13 covering said open- .

T I‘he ob]ect of my 1111*61’11;1011 is to p1 0V1(1(-} a |
S fiul nace provided
T Fi;feedmo device above the center of the fire- |
e boxe zmd also pr ovided: with means wher eby'_

“1n, the bottom of said section bemg inclined =
65 cen

| hollow and which - communicates with the SRR
grate section through the pipe 16. It is =

provided at one side with a door opening 17 -

This section of the furnace 1S promded on

and a door 18 for feeding fuel to the grate. R

w5
| its inner wall, with a series of radiating rlbs,,'-fj R
19, said ribs bemg spaced apart thmughoutﬁ? -

the diameter of the furnace section and be-

~Above the eombustlon chamber 1s the Ta-

ing t‘tpered from a mammum thlckness at o
‘their upper. ends. to a minimum- at their 80 -
lower ends so that the upper ends of the
‘radiating ribs project inwardly a consider- =~
able dlstance tOW‘LI‘d the mtemor of the com-.' o |

S ]bustlon chamber.
A fulther ob]ect 18 to plO’Vlde a fnrnace]_i

R _._;_-éof this kind especially adapted for use as a
~ 2 hot water ‘or steam- heater and in which the |
o awater to be heated is-contained within the
e walls of the furnace and within the parts of |
ot saad alr feedmo device so- tha,t 1t will be
300 and the heat’ amsmtr fmm‘f'
SR LEs _.-:__i;fé@z;.f;;-{;f;'z'the fire will be utlllzed to its maximum.

IR My invention consists in the constructlon |

--853 e
| dla,tmg chamber 20 which is also pr owded' R
“with double walls and which has an in- =
war dly extended annular rib 21 near its t()p e
The water chamber of this section communi- .

cates with the interior of the combustlon 90

...... , | series of radlatmg ribs 28 which project in- g

R .;'f'_:-gj-flf_.;Lul angement, and combination of the various

P .'fpalfs of the dewce Wheleb}f the ob]ects 0011— e

~wardly at their tops and are. tapered out-
40

;wardl}’ toward their lower ends. 95

‘Resting on top of the radiating sectlon is

the air mixing and feeding device.

| Referrmg to the a,ccompa,nymg dmwmgs i nace and Whmh 1s prowded at 1ts t0p wﬂ:h

“This
_compllses a: double-walled d1sL-shaJped top | |

portion 24 and a funnel- sh%ped alr mixing o
100

105
| with the pipe 22 by means of the pipe 26. -
“In the disk- sha,ped top portion 25,1s a series
of draft openings 27. The top of the fun-
‘nel-shaped air mixing chamber 25 communi-

[ cates with an air supply pipe 28 which ex-

110
tends upwardly through the top of the fur-. :
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a draft-regulating device comprising two
plates 29 and 30 having openings 31 therein
capable of being brought into registering
positions to thereby regulate the flow of air
through them. The water chamber between

the walls of the part 24 is also placed in

communication with the water chamber at
the top of the radiating section by means of
the pipe 32.

The top of the furnace comprises a double-
walled section 33 communicating with the
pipe 32 by means of the pipe 34 and provided
with an opening to receive the pipe 28, and
also provided with a flue passageway 35 con-
nected with the flue pipe 36. A water dis-
charge pipe 37 1s also placed in communica-
tion with the double walls of the furnace top.

For the purpose of causing the products
of combustion arising from the combustion
chamber to enter the air mixing chamber,
I have provided, in said air mixing chamber,
a device comprising a series of transverse
tubes 38 extended through the mixing cham-
ber 25 1n a horizontal plane a short distance
beneath the rib 21 of the radiating cham-
ber. These tubes are spaced apart equal dis-
tances at their outer ends and meet at their
central portions and communicate with each
other. They are of such shape in cross sec-
tion that each will cause the air that strikes
upon 1ts top surface to be deflected down-
wardly and laterally against the walls of the
interior of the mixing chamber. In Fig. 5
of the drawings, I have shown a transverse,
sectional view of one of these tubes to show
the flattened, inclined upper portion thereof
that will cause the air current to be deflected.
In other words, the entire set of tubes 38 is
so arranged that 1t will have the same effect

on a current of air passing downwardly |

around 1t as would a stationary propeller
blade fixed 1n said mixing chamber. All of
sald tubes 38 unite with each other at their
central portions and at the central portion

1s a downwardly extended flange 39 open at
‘1ts lower end. Above the central portion of

the tubes 38 1s a cone-shaped deflector 40 to
draw the current of air outwardly so that it
will pass downwardly through the spaces be-
tween the said tubes 38. - '
In practical operation, the action of the
drafts and air currents of the furnace is as

follows: Assuming that a fire is burning

upon the grate, a draft will be created up-
wardly around the mixing chamber 25 and
through the flue 35. This draft will create

a suction downwardly through the air pipe

28 1nto the interior of the mixing chamber,
and the air thus fed will commingle with
the products of combustion above the fire.
As the current of air passes downwardly
through the pipe 28, it will strike upon the
deflecting tubes 38 and a rotary motion will

-be 1mparted to it. This will create a cen-

trifugal action in the air currents that are

~consumed before any of them

952,047

' passing dowiiwardly below the tubes 28, and
sald centrifugal action will tend to create

a vacuutuin 1n the central portion of the mix-
ing chamber 25 below the tubes 38; hence,
a suction will be created below the tubes 38
and this suction will draw a portion of the

70

groducts of combustion and smoke arising

rom the fire to enter the ends of the tubes

and pass downwardly into the mixing cham-

ber 25 where they will be commingled with

the fresh air and discharged downwardly

and outwardly with the heated air directly

above the fire where they will be consumed.

oome of the heated air and burned gases aris-
ing from the combustion chamber will pass
through the openings 27 to the flue, but by
the arrangement just described, it is obvious
that a sufficient quantity of the smoke and
gases arising from the fire will be drawn
mto the mixing chamber and commingled
with the fresh air in such a manner that
when discharged on top of the fi
smoke and gases arising from the fire will be
pass to the
flue. It 1s further obvious that the hollow-
walled construction will serve the purpose

ot heating water in an efficient manner. Fur-

thermore the rib 21 co-acts with the exterior
of the mixing chamber in such a manner as
to tend to draw the products of combustion
arising from the fire toward the end of the
tubes 38. ' : '
In the modified form of the invention,
shown 1n Fig. 6, I have shown a very simple
structure of hot air furnace comprising a
cylindrical body portion 41 with a grate
42 at 1ts bottom and a flue 43 at its top.
Within the top is a series of lugs 44 on

which I support the air mixing device. This

device may be formed complete of cast

“metal and comprises a body portion 45 ta-

pered toward its lower end, and having an

alr Teeding pipe 46 formed at its upper end.

A draft plate similar to the draft plates 29
and 30 1s placed in the upper end of the
air pipe 46. On the exterior of the body
portion 45 1s a disk-shaped flange 47 de-
signed to rest upon the lugs 44 and provided

with -draft openings 48, and formed near

the central portion of the body portion 45
are the mixing tubes 38 similar to the mix-
1ng tubes 38 before described. The opera-
tion of this modified form is substantially
the same as that described in connection
with the preferred form of my invention in

so far as the mixing of the air with the

products of combustion is concerned.
I claim as my invention. |

re, all of the -
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1. The combination of a combustion

chamber, an open-ended mixing device pro-
jected downwardly into the combustion

chamber, means for supplying fresh air to

125

the top of the mixing device and a number

of tubes in the mixing device communicat-

ing at one end with the space between the

130




mlxmg dewce fmd the combustlon ch&mber ;
. and arranged to dlscha,rge downwardly...
e  ; ;-_through the centra.l portlon of the mlxmg
T 9. The combmatwn of a combustlon_}
75*i}-_’j;z'.j:'-?_.j-;@-j.is'---z‘-"l;::-chamber, an open-ended mixing device pro-
oo o Jected downwardly ‘into the combustlon_'
- . chamber, means Tor Supplymo fresh. air to

o the top of the - mlxmg device zmd a number
of tubes in the mixing device communicat- |
S, __;::i":---;']_:"111g at one end with the space between the
- mixing device and - _
- and arranged to discharge downwardly |
s through- the central portlon of the mixing |
demce, said tubes being so shaped as to im-
S part oa xota.ry motion. to the. current of ‘air
. passing downwardly thr ough the 1(111{1110*-';_-
B ch fLmber -- o '

10

8. The combmatlolj of a

- chamber, said mixing device being tapered
R Sji*_.:j-égitowa,rd 1ts Jower end , a fresh air Pipe com-
B f-'-'---;{i-f,_zi_;f'f-_"‘-%f__1"nunlcatlnb with the upper end of the mix-

25 ing device, and a series of transverse tubes in

oo the mixing. device communicating at their
s outer: ends with the combustlon chamber,
% and being united at the:u:' inner ends and |
.l;'i;;f{j'lmvlno a- downwal dly extended dlscharge

.' opemng ‘Lt t11e11 mner ends smd tubes hav—- _

the cembustwn chamber

comb ustmn'" _
c,hamber a mixing. device extended down-
o wardly and discharging into the combustion |

ing thelr upper surfaces 111011116(1 as set’ o
:forth to impart.a rotary motion to the air - IR
-passing- downwaldly through the mlmng--_.-'_‘_}.-r  .
| device. : --

4. The cbmbmatmn of a combustlon

WILLIAM A NORTO\T

Wltnesses

ARTHUR J OHNSON
C L BDWEN |

35
_chamber, a mixing device extended down- e
“wardly and d:tscharglno' into the combustlon R

| chamber, said mixing device being: tapered; o
toward its lower end, a fresh air pipe’ com- -
'mumcatmg with the upper. end of the mix-
‘ing device, and a series of transverse tubes
1n the mmmg device communicating at their =~
outer ‘ends . with - the combustlon chamber, =
and bemo united at their inner ends andf R
‘having a downwardly extended ‘discharge
'openmg at their inner ends, said tubes hav- -
“ing their upper surfaces inclined: as set forth ~
to impart a rotary motion to the alr passmﬁ:-- BRI
downwardly through the mixing device, and
“an annular rib extended around the interior 50
of the combustion- chamber above the ends - o
~of the said tubes to deflect the products of

40

“combustion mW&rdly toward the m1x111g de-gf o '-
“vice near the tubes. .
Des Momes, Towa, March 24: 1909
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