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- To all whom it may concern:

~ Unrrep StTATES

PaTeEnT OFFICE.

DONALD SI&INNFR MODONALD OI* MABOU, CANADA

FU RNACE

SPECIFICATION formmg ]_:J&lt of Lettels Patent ND 709, 10'? dated Septembel 16, 1902

A.pphca,tmn filed J'mmry 10, 1902 Senal No. 89, 109. (No mndel) |

Be it known that I, DONALD SKINNER M-

- R DoxNaALD, a subject of the King of Great Brii-
- ain, resadmg at Glendyer, M&bou county of

'Iuverness, Cape Breton, Province of Nova
Scotia, Canada, have 1nvented certain new.
~ and useful Improvements in Furnaces; and

I do hereby declare that the following is a

10

- full, clear, and exact description -of the in-
I;ventmn such as will enable others skilled in
~the art to which 1t appertams to ma,ke and_
use the same. |

My invention relates 10 1mp10vements in

'f urnaces of thatclassknown tothe artas ‘‘ hot-
r? furnaees, and the object in-view is the
] provmon of a simple and compact construc-

“tion arranged to receive pure cold air from

the outmde of a house to heat thesame to the

~ required temperature and provide forequable

20

distribution to a series of conveying-flues, as ]
“well as toinsure the circulation of smoke and

~ other produets of combustion in a manner to

~ heat the series of chambers.
 also made for controlling the circulation of
air and of the products of combustion to suit |

‘Provision . is

- the demands of the service.

- Further objects and advantaﬂ‘es of the in-
~+ vention will appear in the course of the sub-

~ joined description, and the novelty in the

B 30 C
~ be defined by the clanns | |
- In the drawings hereto annexed formmﬂ' &

construction and. mranﬂ*ement of pa,rts WIH

part of this spemﬁcatwn Figure 1 18 a ver‘m-

- cal central sectional elevamon through a 11013-
-3 5

air furnace embodymﬂ' my mvenmon Fig. 2

~ is a vertical section at right angles to Fio' 1
. and in the plane mdmated by the 11‘1*90111&1

~ line22on Fig. 1.
| - view taken in the plaue of the dotted line 3 3_

- 40

- _the rear,

Kig. 31s a sectlona,l plan

on Fig. 1.
The Same numerals of r eferenoe denote hke

3p&rts in each figure of the drawings.

5 designates the front of the fuma(,e, 6 18
and 7 8 are the sides. These parts
may. be constructed of metal in any suitable

" style and dimensions, and the casing thus pro-

~ vided is supported at a proper elevation by

‘means of the feet 9.
~ing is provided with a smoke-outlet 11.

12 13, and 14 designate a series of boia:es

— forming a series of chamberq within the cas-

The top 10 of the cas-

] rectly above the orate 15 so as to form there-

with an mtermedlate combustlon chamber 16,

“Access to this combustion-chamber is ob-
tained through- the fuel-door 17, and the

ashes are adapted to fall into the pan or tray
18. The lowermost box 12 extends the full
length of the casing, so. that it,will abut
against the front and rear walls 5 and 6, re-

spectively; but this box 12 is not equal in
‘width to the surrounding casing, because the
sides of the box lie Wlthm and parallel to the

sides 7 8 of the casing, (see Figs. 2 and 3,)

| thereby forming the updraft Slde flues 19 192,

The cold air is supplled to the chamber of

the lower box 12 through an inlet- openmerO |

55
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which is provided in the rear wall 6 in the

plane of the chamber of said hot-air box 12.
Lateral outlet-openings 21 22 are provided at

the sides of the hot-air box 12 and at the oppo-

70

site end thereof from the air-inlet 20, said exit-

openings 21 22 extending through. thesides 7 8
of the casing.

(See Fig. 3.) The second hot-
air box 13 is disposed above the box 12, so as

to leave an intermediate circulation-space 23

for the heat and produets of combustion, and

75

this box 13 extends.the full length and mdth o

of the external easing. To pwwde for the
passage therethroun‘h of the heat and prod-

box 13 is provided ‘with the smoke-tube 24,

the latter being arranged in a vertical posiu.
tion near one end of the box 13 and substan-
| tially in the vertical plane of the smoke-out-

let 11. The cold air is supplied to the box 13

Vlded in the rear wall 6, and the warm air is
permitted to escape from this intermediate

| box by an opening 26, which is provided in

the front 5 of the mcloslnﬂ* casing.

The top hot-air box 14 isarran n'ed abbve the'-

box 13, so &s to form an mtermedmte flue 28,
and it hes below the top 10 of the casing in a
position to form the uppermost flue 29. ThlS
top box is equal to the full width of the cas-
ing, but it extends from the rear wall to a
point near the front wall, thereby producing

an updraft connecting - ﬂue 30 beyond the

front end of the box, said flue 30 serving to
establish communication between the flues

2829. The hot-air box 14 is furthermore pro-
vided near its rear end with a vertical smoke-

: | mg, and the lowm most bDX 121s arran ged di- ) ' tube 31, Whlch is disposed in the plane of the

80
‘ucts of eombustlon this intermediate hot-air

| through an inlet-opening 25, which is pro-
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smoke- tube 24, and with the bmoke outlet 11;

but the passage of the smoke through Ihl%
tube 31 is adapted to be checked by elosmﬂ
the damper 32, the latter being controlled by

the damper- rod 33, whereby the escaping

products of eombusmon from the tube 24 may
be caused to pass through the flue 28 up the

flue 30 and then back throuﬂ*h the flue 29

IO

- 20

25

and finally through the smoke- outlet 11. The
cold air is admitted to the top box 14 through
an inlet-opening 34, which is provided in the
rear wall 6, and the air is permitted to es-
cape from thls top box by means of an out-
let-pipe 35, the latter extending through the
top 10 of the furnace.

506 designates a cold-air conduit which is
attached to the back wall 6 of thecasing ina
position to inclose the inlet-openings 20, 25,
and 34 to the hot-air boxes 12, 13, and 14 re-
spectwely The upper end of this cold air

- conduit is closed by a head 37; but the lower
end of said conduit is'open, S0 that cold air

may readily flow thereinto. In this condunit
and below the opening 20 of the lowermost

‘box 12 is arranged a damper 38, which is

adapted to be manipulated by the rod 39.
The front 5 of the inclosing casing is pref-
erably equipped with the cleaning- doors 40

41, by which access may be obtained to the

30

35

40
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flues 23, 28, and 29 for the purpose of remov-
ing the soot and ashes which may accumulate
within the furnace.

If desired, the lowermost hot-air box 12
may be provided with a central smoke flueor
passage 42, the sameextending longitudinally
of the furnaee as clearly shown by Figs. 2

and 3, Whereby the smoke and ploduets of .

(Jombu%tmn may pass centrally through the
flue 42 and on both sides of the box 12 throurrh
the flues 19 192, thereby increasing the heat—-
ing area of the lowermost box, which is ex-

_posed directly to the heat from the bed of

incandescent fuel in the combustlon cham-
bér 16. | -

By reference to Fig. 1 it will be seen that
the feathered arrows indicate the course of

-¢irculation of the heated produets of combus-

50
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tion from the chamber 16 to the outlet 11,

while the unfeatheéred arrows show the con rse
of circulation of the cold air, which is heated
in the boxes 12, 13, and 14 and is discharged
by the warm-air outlets thereof. The da,mpel
32 may be opened when it is desired to estab-
lish a direct draft from the chamber 16 to the

smoke-outlet—as, for example, when starting

afirein thefurnace. Theeclosingof this dam-
per 3213 also advantageousin the event of cut-
ting off some of the hot air from the furnace.
PhlS object may also be accomplished by ad-
justing the damper 33 in the cold-air flue 36,
thereby regulating the volume of air throuﬂ‘h

the flue and the Supply to the series of hot-

alr boxes 12, 13, and 14.

Changes within the scope of the appended
claims may be made in the form and propor-
tion of some of the parts while their essen-

tial features are retained and the spirit of the | nection connectmn‘ the last one of said flue-

T L
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invention is embodied. Hence I do not de-
sire to be limited to the precise form of all
the parts asshown, reserving the right to vary
therefrom. -

I claim—

1. A hot-air furnace comprlsmﬂ' a suitable
casmg, a lower hot-air box having side and
central smoke-flues traversing it and having
a cold-air inlet and a hot-air outlet an upper
hot-air box having a smoke-tube and a hot-

-air outlet as well as g cold-air mlet an inter-

mediate hot-air box having a. smoke-tube and
alr inlet and outlet, and a damper arranged
In operative relation to the smoke- tube of
the upper box, substantially as described.

2. A hot- air furnace comprising a rectan-
gular casing, a series of hot-air boxes having
horlzonbal flat top and bottom sides tra,vers-

75

3o

ing the casing, each box having a cold-airin-

let atoneend and a hot-air outlet at the other,
a fire-chamber located at the bottom of the
casing, flue - chambers located between the
boxes and above the uppermost one thereof,
smoke - passages connecting the successive
flue-chambers at opposite 31des of the casing
whereby to cause an alternating clreulatwn
of the flue-gases back and forth a flue con-
nection connecting the last one of said flue-
chambers only with the chimney, and an al-
ternative passage-way for the flue-gases hav-
ing a dampertherein and located lmmedlately
beneath sald flue connection connecting the

| last two flue-chambers, whereby to ren'ula,te

‘the circulation of the flue-gases.

3. A hot-air furnace compmsmw a rectan-
gular casing, a series of hot-air boxes having

houzontal top and bottom sides tl‘&V&I’SIHG‘_

the casing, each box having a cold-air inlet
at one end and a hot-air outlet at the other,
a fire-chamber located at the bottom of the
casing, flue - chambers located between the
boxes and above the uppermost one thereof,

‘smoke - passages connecting the successive

flue-chambers at opposite SldeS of the casing
whereby to cause an alternating clreulatlon
of the fluae-gases back and forbh a flue con-
nection connecting the lass one of said flue-
chambers only with the chimney, an alterna-

tive passage-way for the flue-gases having a

damper therein and located 1mmedlately be-
neath sald flue connection connecting the last
two flue-chambers, whereby to reo'ulate the
circulation of the ﬂue -gases, and doms formed
opposite each of said flue-chambers.

4. A hot-air furnace comprising a rectan-
gular casing, a series of hot-air boxes having
horlzontal top and bottom sides tzaver&,mw
the casing, each box having a cold-air 1nlet
at one end and a hot-air outlet at the other,
a fire-chamber located at the bottom of the

casing, flue -chambers located between the

boxes and above the uppermost one thereof,
smoke - passages connecting the successive
flue-chambers at opposite mdes of the casing

whereby to cause an alternating cueulatwn |

of the flue-gases back and forth, a flue con-

Qo
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chambers only with the chimney, an alterna-l-'
tive passage-way for the flue-gases having a

~damper therein and located immediately be-

neath said flue connection connecting the last
‘5 two flue-chambers, whereby to regulate the |
~c¢irculation of the flue-gases, doors formed op- |

posite each of said flue-chambers, and a cold-

- air-inlet box comprising a passage-way formed

on the extel jorrear W&ll of the casing and con-

il

necting the inlet - openings of- sald hot-air 10
boxes, substantmlly as described.. | |

In witness whereof I have hereunto set my -
hand in the presence of two mtnesses

DONALD SKINN ER MLDONALD

Witnesses:
WALTER GILLIS,
" DONALD - SMITH.
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