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(No model.)

7o all whony it may coicermn:

Be it known that I, JOHN C. SWI\IDELL of
Allegheny, in the county of Allegheny and
State of Pennsylvania, have invented a cer-

tdin new and useful Improvement in Gas-

Furnaces, of which improvement the follow-
ing is a spemﬁe&tlon |

My invention relates to fur naces in which -

oaseous fuel is employed; and its object is to
provide means for heating air supplied for
effecting the combustion of gas which shall
be s1mple and inexpensive in construction
and readily apphcable in connection with gas-
furnaces of various types.

The improvement claimed 1is helelnaftet
fully set forth.

In the accompanying drawings, Figure 1 18
a vertical longitudinal section through a con-
struction illustrating an application of my
invention in connection with a steam-boiler
furnace, the section being taken at the line
¢ a of I‘w 2; Kig. 2, a houzontal section

through the same 2t the line b b of Fig. 3;

Fig. 3 a vertical transverse section at the
line ¢ ¢ of Fig. 1; Fig. 4, a vertical longitudi-
nal section throuﬂ"h 2, meballurwwal fumaee

 of the revelbemtox y type with my invention
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- Fig.

- of the same general type as that shown in-
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applied, the section being taken at the line
d d of Fig. 5; Kig. 5,
through the sa,me a,t the line e ¢ of FKig. 4;
‘,,' a vertical transverse section at the
line 1 f of Fig. 5; Fig. 7, a vertical longitudi-
nal section through a metallurgieal furn"aee

Figs. 4 to 6, showmﬂ' an application of my
mvenmon 111 connecmon with means for heat-

ing air by waste gases, the section being taken

at the line g g of Fig. 9; Kig. 8, a Slmllaf sec-

tion at the line A A~ of I‘w* 9 111,,, 9, a hori-
zontal section at the line 7 7 of Figs. 7 and 3;

Fig. 10, a vertical transveérse Seetlon at the
line T % of Fig. 7; Fig. 11, a similar section
at the line [ Z of Fig. 8; 1“10' 12, a vertical
longitudinal section tthWh a constl ucmon
1]1ust,rat1nfr an application of my invention in

connection with another form of metallur-

oical furnace, the section being taken at the

. hne m m of Fig. 16; Fig. 13, a snmlar section

at the line n n of I‘w 16 F1 14, a similar
section at the line o o of I‘1n‘ 16; Fig. 15, a

- vertical transverse section at the line P of

I‘In' 16; Iig. 16, a honzontal sectlon at the .

a hm izontal sect10n~

tion-chamber 10,

line r 7 of Fig. 13, and Kig. 17 a sunlh«w sec:
tion at the hne s s of Hig. 13.

Referring first to Fws 1 to 3, mcluswe;, in
the pmet‘ice of my invention I construet

within asuitablecasing 1, of brick or masonry;

which should be lined with fire-brick or other
refractory material in the usual manner, onée
or more (in this instance three) vertical air
supply and heating chambers 2, which are of
substantially 1ect&nﬂu1a1 tra,nsverse section
and are compmdtwely narrow or thin rela-
tively to their length and height. Air issup-
plied to the chambers 2 thr ouwh supply-porbs
2%, .controlled by doors or mlveq 2*,  FKach of

the air-chambers 2 is adjoined on one or on
both of its longitudinal sides by a gas-cham-

ber 3, to whlch gas is supplied at its lower end

‘bhroun'h gas—supply ports 4, opening into a
as-supply flue or conduit 5 located below

‘the gas chamber or chambels 3 and commu-
mcatmﬂ* through a connecting-flue 5" with a

55

6o

70

ﬂ'a%-supply pipe 6, leading from a producer

or other source of supply and controlled by
a valve 7. A plurality of air-delivery.ports
8 is formed in the wall or walls of each of the

75 .

air-chambers 2, which separates salid chamber

from the adjoining gas chamber or chambers,
said air-delivery ports being located at differ-

entlevels in said wall or walls and distributed

at different pointsin the length of each of the
air-chambers2. The gas chamber or chambers
3 is or are open at top to a combustion-cham-
ber 9, which may, as in the instance shown,

communicate with a supplemental combus-

of steam-boilers 11 is set in the combustion-

8o

In this instance a battery

chambers 9 and 10, and the products of com- . -

‘bustion pass from said combustion-chambers

through the flues 12 of the boilers to an exit
flue or stack 13. In opemtlon alr 18 dis-
charged from each of the air-chambers 2
thr ouﬂ'h the air- delwmy ports 8 into the ad-
joining gas-chambers 3, and the mixture of

air and gas is ignited and burns at the outer
The larger portion of

the air passes out thwuﬂ'h the upper ports,

ends of the pmts 8.

9¢.

05

and the walls of the mr-chambels becoming

heated by the combustion at the levels of the

lower ports impart their heat to the air as it

passes through the air-chambers, and that

portion which is delivered through the upper

JOO

ports of the series becomes _lllﬂ‘hlyheated be- -
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fore its delivery to and admixture with the
gas. Theproducts of combustion exert their
heat in the combustion-chamber which imme-
diately communicates with the gas-chambers
and in the connected furnace or combustion-
chamber and are discharged from the latter
into the stack. |

igs. 4 to 6, inclusive, 111115‘51‘&139 the appli-
cation of my invention in a manner similar
in all essential particulars to that practiced

in the eonstruction above described in con-

nection with a metallurgical furnace of the
reverberatory type. In this instance only
one air supply and heating chamber 2 is pro-

vided, and the supplemental combustion-

chamber 10 constitutes the working chamber
or furnace-chamber proper. The means for
supplying air and gas, effecting the admix-
tuare thereof, heating the air, and applying
the heat of the products of combustion are in
each case similar to those first deseribed. It
will be obvious that, if desired, two or more

air-chambers 2, each adjoined by a gas-cham-

ber 3, may be employed without variation of
Opemtwe principle. :

As shown in Figs. 7 to 11 my invention is
appliedina similar mann erinconnection with
a furnace of the reverberatory type, but with
the addition of means for preliminarily heat-
ing the air by the waste gases in their trav-
erse from the furnace-chamber to the stack.

The construction of the air-chambers 2, two
of whichareshown, and their communication

with the gas-chambers 3 by the series of air-
delivery ports 8 are the same as in the in-
stances before described. 'T'he supply of air
to the chambers 2 is in this instance effected
through air-supply flues 14, the inlets or outer
ends of which may be controlled by doors 2°,

said flues extending longitudinally below the.
air and gas ehambers and the furnace-cham-

ber and communicating, by ports 15 at their
inner ends, with superposed return-flues 10,

‘the opposite ends of which communicate, by

ports 17, with the bottoms of the air-cham-
bers 2. The products of combustion escape

from the furnace-chamber 10 through ports

18 at the end thereof farther from the air and
cas chambers into longitudinal waste-flues

19 the opposite ends of “which communicate, |
b}* ports 20, with lower return waste-flues 21,

leadingto thestack 13. The waste-flues 19 21
are located immediately adjoining the air-
supply flues1416,and thecurrentsof airwhich
pass through said air-supply flues to the air-
chambers 2 are preliminarily heated by the
waste products of combustion passing out

- through the waste-flues 19 21,

6c

Figs. 12 to 17, inclusive, illustrate an ap-
plication of my invention in a metallurgical
furnace adapted for heating comparatively

small bodies of metal and e*\zemphfv an air-.

chamber one side of which is heated by the
combustion of a mixture of gas and air and

the other by the waste prod uncts of combus-
tion. In thisinstance butone air supplyand
~ heating chamber 2 is provided, this being of

| the same forin and proportions as those of the

constructions previously deseribed—that 18
to say, set vertically, of substantially rectan-
cular transverse section, and comparatively
narrow or thin relatively to its length and
height. The air-chamber 2 1s interposed be-
tween and immediately adjoins a gas-cham-

“ber 3, with which, as in the previousinstances,
it communicates by a plurality of air-deliv-.

ery ports §, and which is open at its top to the
combustion or furnace chamber9 and a waste-
flue 19, leadingdownwardly from the furnace-
chamber 9. The cas-chamber 3 and waste-
flue 19 are closed on their outer sides by the
walls of the setting 1. Air is supplied to the

air-chamber 2 thmuwh supply-ports 2*, con-

trolled by doors 2°, and oas is supplied to the

oas-chamber 3 from a gas-supply pipe 6, con-

trolled by a valve 7, which when open estab-
lishes communication béetween the pipe 6 and
a gas-supply flue 5, located below the gas-
chamber 3, and communicating therewith by
ports 4 in i1ts floor. The waste-flue 19 com-

municates by ports 20 with a lower horizon-

tal waste-flue 21, leading to.the stack 13. If
desired, the construction shown may be du-

'plma‘red—-—thab is to say, an additional air-

chamber 2 and waste - flue 19 may be em-
ployed—the gas-chamber 3 being intermedi-
ate between the two au'-c,ha,mber s, and the
waste products being discharged at opposite
sides of the cambugtlon c,lldmber so that one

side of each air-chamber shall be ehpoqed to

their heat. Again, a plurality of air-cham-

bers, with interposed gas-chambers, as in
Figs, 1to 3, may be provided and waste-flues

19 be led downwardly from each side of the

oombustiou-chamber' so that the heat of the

escaping products may act upon the adjacent
sides of the two outer air-chambers. In op-

eration the gas isignited at the ports 8 of the

air-chamber 2, and the air supplied thereto is
heated by the combustion of the mixture of
oas and air on that side of the air-chamber,
as in the previous instances, and is also heat-

ed by the waste products of combustion in

their traverse through the waste-flue 19, im-
medmtely ad,]mmnﬂ* the opposite side of the
air-chamber, -

The essential and charaeterlbtlc feature of
my invention, as exemplified in the several
eonstr-uctions herein described and shown,

consists in the provision of one or more ver-

tical air heating and supply chambers, com-
municating by a plurality of air-delivery ports
with an adjoining gas chamber or chambers,
whereby the air supplied for admixture with
the gas is heated in its traverse through the
alr chamber or chminbers by the combuation

....

gas cham b_er or clmmbers and also in the pro-

vision of means whereby the air may be like-
wise heated by the waste products of com-

‘bustion in their bmverse to a dlschfmre ﬂue_
or stack. .
I claim as my mventmn :zmd de%ue to so-'

cure by Letterﬂ Patent—
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1. In a gas-furnace, the combination of a
vertical air supplv and heating chamber, a
gas-chamber adjoining said air-chamber, a
plurality of air-delivery ports, located at dif-

ferent levels in the wall separatingthe airand

gas chambers, means for supplying air and
gas respectively to said chambers at or near
their lower ends, and a combustion-chamber
communicating with the gas-chamber.

2. In a gas-furnace, the combination of a

plurality of vertical air supply and heating

chambers, a plurality of gas-chambers, each

adjoining one of said air-chambers, air-de-

livery ports located at different levels in the

walls separating the air and gas chambers,
means for supplying air and g¢as respec-
tively tosaid chambersattheirlowerends,and
acombustion-chamberlocated above and com-
municating with each of the gas-chambers.

3. In a gas-furnace, the combination of a
plurality of vertical air supply and heating
chambers, a plurality of gas-chambers, each

“adjoining one of said air-chambers, air-de- |
livery ports located at different levels in the

walls separating the air and gas chambers,
means forsupplying

alr and gas respectively

oY

| to said chambers at their lower ends a coms-
bustion-chamberlocated abov andcommuni-

cating with each of the gas-chambers, and
means for heating air supplied to the air-
chambers by the waste products in their trav-
erse from said combustion-chamber to a dis-

charge flue or stack.
4 In a ogas-furnace, the combination of a

vertical air supply and heating chamber, a

gas-chamber adjoining one side of said aira

chamber, a plurality of air-delivery. ports lo-

cated at different levels 1n the walls separat-

ing the air and gas chambers, meansfor sup-

plying air and gas respectively to said cham-

3@
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40

bers at or near their.lower ends, a combus:

‘tion-chamber located above and communi-

ea,tmn with the gas-chamber, and a waste-
lue leadmw downwardly from said combus-
tion- ehamber and adjoining the air-chamber
on the. side thereof farther from the o8-
chambel ]

J()HN C. SWINDELL.

Wltnesses'
J. SNOWDEN BELL
CLARENCE A, WILLIAMS
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