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To all, whom it may concern: 
Beit known that I, ELERY GARFIELD, a citi 

Zen of the United States, and a resident of 
Algona, Kossuth county, State of Iowa, have 
invented certain new and useful Improve 
ments in Furnaces; and my preferred man 
ner of carrying out the invention is set forth 
in the following full, clear, and exact descrip 
tion, terminating with claims particularly 
specifying the novelty. 
This invention relates to stoves and fur 

naces, and more especially to that class thereof 
which use hot air as a medium for heating 
remote apartments; and the objects of the 
same are to improve and cheapen the details 
of construction, to utilize as much as possible 
of the heat generated by the fire, to lessen 
the production of soot, and to adapt the fur 
nace for heating water when desired. 
To this end my invention consists in a fur 

nace constructed substantially as hereinaf 
ter described and as shown in the accompa 
nying drawings, wherein 

Figure I is a central vertical section of this 
furnace complete. Fig. II is a cross-section 
of the same. Fig. III is a perspective view 
Of the furnace with the casing removed. 

Referring to the drawings, the numeral 1 
designates a casing, which may be of metal 
or any good non-conductor of heat, and 2 des 
ignates the main flue leading from the cas 
ing and intended to convey hot air to the 
remote apartments in the building. Within 
this casing is located my improved furnace, 
Wherein 3 is the ash-pit, having the usual 
door 4. 5 is the grate above the ash-pit. 6 
is the fire-box, having the usual door 7, and 
8 is an inlet - tube extending downward 
through all the chambers and flues hereinaf 
ter described and admitting a blast of air di 
rectly upon the coals in the fire-box 6, which 
blast of air is heated in its descent in a man 
ner which Will be clear. In certain cases 
and when desired I locate a coil 9 above the 
fire-box and beneath the lowermost air-cham 
ber, hereinafter described, and through this 
coil may be passed water which is heated by 
the fire and can be conducted to a remote 
point for any purpose desired. Theinlet and 
outlet pipes to and from this coil preferably 
lead through the rear of the casing 1, asbest 
seen in Fig. I. 

Within and slightly remote from the sides 
of the casing are two upright side walls 10, 
as best seen in Fig. II, and these are con 
nected by horizontal and vertical walls or 
partitions, so as to form the chambers and 
flues. (Best seen in Fig. I.) 

11 11 are the air-chambers, of which the 
lowermost and uppermost open toward the 
front of the casing and the intermediate one 
opens toward the rear. 

12 is the smoke-flue, which passes in a tor 
tuous course around the three air-chambers, 
leading first to the rear from the fire-box, as 
at 13, then upward behind the lowermost air 
chamber, then forward over this chamber 
and upward in front of the second air-cham 
ber, then rearward over this chamber and up 
ward in rear of the third air-chamber, and 
finally forward and into what I call the “in 
direct’ draft 14, which communicates with 
the chimney 15. From the lowermost con 
volution of the smoke-?lue at its front end I 
lead a direct draft, which is a pipe 16, pass 
ing forward through the casing 1 and thence 
upward, as at 17, and communicating with 
the chimney 15. The direct draft has a dam 
per 18, whose handle is shown in Fig. III, 
and the indirect draft has a datmper 19. 
As above stated, theinlet-tube Spasses down 

ward through all the flues 12 and chambers 11, 
and the inflowing air therein thus receives its 
heat, while the pipes to and from the water 
coil preferably pass inward through the rear 
of the casing, and the coil stands just be 
neath the lowermost air-chamber 11. All the 
chambers and flues stand slightly remote 
from the four side Walls of the casing, and 
the uppermost flue is beneath its top, where 
by the air has a free circulation entirely 
around the furnace proper, and when it is . 
heated it is drawn off at 2 and piped to the 
rooms to be heated. 
All parts are of the desired sizes, propor 

tions, and materials, and changes in and ad 
ditions to the details of construction may be 
made without departing from the principle 
of my invention. 
What I claim is 
1. In a furnace, the combination With the 

casing, and the ash-pit, grate, and fire-box 
within the lower portion thereof; of a smoke 
flue following a tortuous course from the up 
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per rear portion of the fire-box, upward, 
thence forward, thence upward, thence rear 
Ward, thence upward, and finally again for 
Ward, an indirect-draft pipe leading from the 
upper extremity of this smoke - flue to the 
chimney, a direct-draft pipe leading from the 
lowermost forward bend of this smoke - flue 
also to the chimney, dampers in these draft 
pipes, and three air-chambers located respec 
tively within the bends of the smoke-flue and 
communicating alternately with the interior 
of the casing, all substantially as described. 

2. In a furnace, the combination with the 
Casing, and the ash-pit, grate, and fire-box 
within the lower portion thereof; of a smoke 
flue following a tortuous course from the up 
per rear portion of the fire-box, upward, 
thence forward, thence upward, thence rear 
Ward, thence upward, and finally again for 
Ward, an indirect-draft pipe leading from the 
upper extremity of this smoke-flue to the 
chimney, a direct-draft pipe leading from the 
lowermost forward bend of this smoke-flue 
also to the chimney, three air-chambers lo 
cated respectively within the bends of the 
Smoke-flue and communicating alternately 
with the interior of the casing, and a fresh 
air tube leading straight downward through 
all the smoke-flues and air-chambers and de 
livering its blast of heated air directly onto 
the fire, all substantially as described. 

3. In a furnace, the combination with the 
casing, and the ash-pit, grate, and fire-box 
within the lower portion thereof; of a smoke 
flue following a tortuous course from the up 
per rear portion of the fire-box, upward, 
thence forward, thence upward, thence rear 
Ward, thence upward, and finally again for 
Ward, an indirect-draft pipe leading from the 
upper extremity of this smoke - flue to the 
chimney, a direct-draft pipe leading from the 

688,845 
lowermost forward bend of this smoke-flue 
also to the chimney, three air-chambers lo 
cated respectively within the bends of the 
smoke-flue and communicating alternately 
with the interior of the casing, and a Water 
coil located directly beneath the lowermost 
air-chamber with its inlet and outlet pipes 
leading rearward through the wall of the 
smoke-flue and the wall of the casing, all sub 
stantially as described. 

4. In a furnace, the combination with the 
casing, and the ash-pit, grate, and fire-box 
within the lower portion thereof; of a smoke 
flue following a tortuous course from the up 
per rear portion of the fire-box, upward, 
thence forward, thence upward, thence rear 
ward, thence upward, and finally again for 
ward, an indirect-draft pipe leading from the 
upper extremity of this smoke-flue to the 
chimney, a direct-draft pipe leading from the 
lowermost forward bend of this smoke-flue 
also to the chimney, dampers in these draft 
pipes, three air - chambers located respec 
tively within the bends of the smoke-flue and 
communicating alternately with the interior 
of the casing, a fresh-air tube leading straight 
downward through all the smoke-flues and 
air-chambers and delivering its blast of heat 
ed air directly onto the fire, and a water-coil 
located directly beneath the lowermost air 
chamber with its inlet and outlet pipes lead 
ing rearward through the wall of the smoke 
flue and the wall of the casing, all substan 
tially as described. 
In testimony whereof I have hereunto sub 

scribed my signature this the 24th day of July, 
A. D. 1901. 

ELERY GARFIELD. 
Witnesses: 

FRANK W. DINGLEY, 
JESSE L. BONAR. 
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