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UNITED STATES

PATENT OFFICE.

FRANCIS FARQUHAR, MILTON J. FARQUHAR, AND HENRY B. FARQUHAR,
OF WILMINGTON, OHIO.

HOT-AIR AND HOT-WATER HEATER.

SPECIFICATION forming part of Letters Patent No. 409,740, dated August 27, 1889.
Application filed December 5, 1888, Serial No. 292,732, (No model.)

To all whom it may concern.: |
Be it known that we, FRANCIS FARQUHAR,
MiLTon J. I‘ARQUHAR and HENRY 1. I‘AR-
QUHAR, citizensof the United States, residing
at W’llmmﬂton in the county of blmton alld
State of 01110 have invented certain new and
useful Implm ements in Combined Hot-Air

-and Hot-Water Heaters; and we do hereby de-

clare the following to be a tull, clear, and exact
description of the invention, stich as will ena-

‘ble others skilled in the art to which 1t apper-

- tains to make and use the same.

Our invention relates to heating apparatus
for buildings. It combines in one apparatus

a warm-air funmee and a hot-water heater,

and 18 an 1111p1"0vement upon the app&mtus
described in our previous United States pat-

ent, No. 366,944, granted July 19, 1887.
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0of the front of the heater.

through the hot-blast inlet.

ing eylinder A, having a flange 2 for the

It consists in the construction, combmatlon
and arrangement of parts hereinafter fully
descubed, cmd 1llustrated by the accompany-
ing dr awings, in which—

I+1ﬂme 1 1s a vertical section of our heater.

Kig. 5 is a horizontal section of the same, taken
Fig. 3 is an elevation

on line x « of Kig. 1.
Ifig. 4 1s a detail
Fig. 5 is a section
I‘ws 6 and 7
111118131 ate modifications in the 191&’[1? ar-
rangement of the magazine, hot-blast flue,
.;md water-chamber. -
In the drawings illustrating our 111&*9111,1011

view of the hot-blast flue.

VW 18 a metal casing with a eylmdueal back

but having its %1(‘]0,5 extending forward to the
front wall U of the furnace. Thlf: casing W
incloses the ash-pit X, the fire-pot S, ]mvmu

the grates V V', the magazine G, and the wa.
ter-chamber 2.

The casing W is provided
with a dome-like top #, which communicates
with or forms part of the tube Q, extending
through the top of the furnace. 'This tube Q
is provided with a hinged cover ¢, and con-
stitutes a chute 16&{11110 to the magazine G,

_suspended within the cylmdm W above the

fire-pot. In some cases the magazine and the

chute mav be one structure.

The magazine G consists, as shown, of two
concentric cylinders—that is, an outer taper-

sage of bolts, by thh it is bolted to the top

the building to be warmed.

pas-

f and an inner (35?1111(161 i/, suspended by' bolts
d d’ to the outer cylinder A.

At the bottom of the outer cylinder & is a
water-chambeyr 2, preferably of cast-iron, also
bolted to eylinder /1. As shown in the draw-
ings, the same bolts d d’ serve to support the
water-chamber and the inner eylinder form-
ing the fuel-magazine. The cylinder i and
the water-chamber 2 are both larger than the
cylinder A’,s0 as to leave an intervening air-
chamber @, wider at the top, but having a
very narrow opening at the bottom through
which the air-blast is discharged downwm 4!
in thin jets into the eombu‘smon chamber,
where it becomes thoroughly mixed with the
gases which are evolved by the heating of the
fuel beneath the mouth of the magazine G.

The air is supplied to the chamber v by an

opening ¢’’ in the cylinder 7, to which open-
Iing the air is conducted by the blast-flue t,
which communicates at its lower end with an
air-chamber #, between the fire-pot lining /
and the casing W, as shown in Fig. 4. The
blast of air 18 admitted to the heatel by the
hinged valve 0, thence through the air-duct
b’ to the chamber {,all as illustrated in Fig.5
The water-chamber 2 is provided with an
inlet I and an outlet O, by which a constant
circulation is maintained in the said chamber.
The water entering by the pipe I absorbs heat
from the walls of the chamber 2 and passes
out in a liquid or vaporous form, or in both
forms together, through the pipe O. In the
form of constl uction which 18 herein illus-
trated 1t 1s proposed ito arrange a system of
pipesconnecting therewith, which will convey
the hot water to suitable radiators located in
The water, hav-
g parted with its heat by radiation, will then
return again through the pipe I to the water-
chamber 2,whereit will again absorb heatfrom
the walls of said chamber, all in a manner

well known to those slulled In-the art of heat-

g by hot- water circulation.

It is evident, of course, that ‘Lhe hot-blast
flue might be at one side of the magazine, as
111(110&ted at K1g. 6, or it might be within the
magazine, as mdtcated at I I‘w* 7. The appli-

cation of the water-jacket Would however,
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aJll these forms to oe within the scope of our | from the opening 1’ to the other end of sald

invention. In place of the said system for
heating by hot water the apparatus herein be-
sceribed may alsobe used as afeed-waterheater
for any ordinary steam-boiler. The boiler for
which the water is thus heated may have its
separate furnace, or it may be heated by the
fire 1n our heater, which would then be spe-
clally adapted for the generation of steam.
When used as a feed-water heater, the cold
water would enter at the inlet I, be heated in
the chamber 2,and pass onward to the boiler
through'the outlet O,in the manner previously
described. -

In Fig. 1w isan evapomtm g-pan for water,

from which the necessary moisture for the
heated air is supplied. Within the fuel con-
duilt or chute Q, and near the back of the same,
1s a small gas-flue F, through which the gases
which may accumulate in the top of the chute
Q are allowed to pass downward and be dis-

charged at themouth of the magazine G, where

they will be broughtinto contact with the blast

of heated air and burned. |
The ash-pit X 1s closed by a door I‘ hinged

at the bottom and fitting when closed agmn%b
Two ears e e at the top
of the door T have hinged between them an
L-shaped lever L, which swings to a vertical
position when the door is open and supports
the same, as clearly shown. The products of
combustion pass from the combustion-cham-
ber through an opening v/, at one side of the

casing W and above the fire-pot, to a U-

shaped flue C, the ends of which extend

through a front WELH or plate U, where they

are closed by doors 7 7’. An uptake or smoke-
pipe m communicates with flue C near one
end, so that the products of combustion will
pass directly from the opening " to the pipe
m. In order,however,to secure thefull bene-
fit of the heat of the gagses, we use one or

more additional flues D, similar in shape to

the flue C and communmatmﬂ‘ therewith, and
cause the heated gases to trd,verse all thesaid
flues before passing to the smoke-pipe. The

sald flues, as well as the remaining portions.
of the lleate-r, are arranged within a chamber

Z:, to which cold air is admitted, so as to pass
in contact with the heated surfaces.

As shown, the flues C and D are arranged
so as to encirele the casing w so far as their
shape will permit, but with an intervening
space z for the upward passage of air. The
flue C at the end opposite to that which com-
municates with the pipe m communicates
through a pipe n with the adjacent end of
the flue D, and the opposite end of the flue D

‘communicates by a suitable pipe with the ad-

jacent end of the flue C, and a valve 1./ is ar-
ranged between the opening w’ and the pipe
m. When the valve 1.”is opened, as shown in

Fig. 2, the products of combustion can pass

directly from the combustion-chamber to the

smoke-pipe; but when the valve L’ is closed

flue, then pass downward to the flue D, and
traverse the latter to its opposite end, after
which they will pass upward through the pipe
leading into the uptake or smoke-pipe m.

The Va,lve I may be operated in any suit-
able manner—as, for instance, by means of a
rod %, jointed to the valve and extending
through an opening in the front plate.

Theheaterabove described may be arranged
in any suitable casing—as, for instance, in &
chamber formed by walls J of brick-work,
and provided with one or more passages 7,
through which cold air can enter the chamber
Z below the lower flue D and pass freely up-
ward in contact with all the heated plates to
the top of the chamber Z, from which it 1s
conducted by means of suitable pipesthrough
the different places to be heated.

It will be noticed that all of the radiating-
lues are arranged around casing W below
the top of the latter, so as to reduce the
height of the furnace and avoid the necessity
of carrying the products of combustion to
any ereat distance vertically which would in-
terfere with the draft, and so as to insure the
heating of the air immediately after it has
entered the chamber Z. One object of thisar-
rangement is that by passing the produects of
combustion through the lower flue D the last
thing before they are conducted to the chim-
ney a greater amount of heat will be ex-
tracted by contact with the incoming air,
thus utilizing the heat which would other-
wise be carried oft up the chimney and wasted.
Another advantage of placing the radiating-
flue low down and near to the bottom of the
chamber 7 is the increased height of the
heated-air column thus obtained, which in-
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creases the upward pressure 1in the said col-

umn and insures a better delivery of the
heated arr.

It 1s understood that the use of a fuel-mag-
azine provided with an air-chamber v, ar-
ranged to discharge the air into the combus-
tion-chamber for the purpose of completing
the combustion of the gases, 1s not new; also,

"that the use of a water-chamber around or

adjacent to a tuyere for the discharge of air
(either cold or heated) into a combustion-
chamber in which, by the circulation of
water, the material of thetuyere is prevented
from being melted, burned, or warped out of
shape in consequence of the intense heat pro-
duced by the fire, 1s not new ornovel; but by
the form of construction and organization of
parts herein deseribed, in which practical
success 1S the result of the combination of the

fuel-magazine, the air-blast chamber, and the

water-chamber, great benefit is obtained.
The principal advantage of this our inven-
tion consists in the fact that it enables the
construction of heater described in our pre-
vious patent, No. 366,944, to be employed with-
out the burning out and melting down of the

the heated gases must traverse the flue C i parts through the excessive heat generated.

IT0Q

115

I12C

125 |

T30




- 409,740

On the 'eontlary, this otherwise lﬁJ urious ex-
cess of heat is carried off by the water, so that

- 1t ean be usefully emploved elsewhele

10

15

Having therefore deseribed our invention,
what we clcum as new, and desire to pmteet
by Letters Patent, is— -

1. In a heater, the combination, with any
suitable fir e-pot and any suitable fuel—mawa-

zine, of the hot-blastflue which surrounds the

fire- pot a second hot-blast flue connected with

~the first and arranged adjacent to the fuel-

magazine, and a water-jacket about the mouth
of t.he %econd hot-blast flue, substantially as
described. |

2. In a heater, the combination, with any
Smtable fire-pot ‘and any suitable fuel- -1aga-
zine, of the hot-blast flue which surrounds

~ the fire-pot, a second hot-blast flue connected

20

to the first, which surrounds the fuel-maga-
zine and is annular in form, together wuth a
water-jacket about the mouth of the said an-
nular hot-blast flue, substantially as de-
seribed.
3. In a heater, the combination, with a fuel
conduit or magazine, of a hot-blast flue ar-

ranged adjacent to the fuel conduit or maga-
zine, ’ron*ethm with a W.,—Ltel-mcket about the

mouth of the hot- blast flue, 5111)8,*&11‘51&113? as
described.

4. In a heater, the combination, with afuel
conduit or maﬂ‘&zme, of an annular hot-blast
flue which surrounds the same and has an
annular mouth which isadjacent to the mouth
of the fuel-magazine, together with a water-
Jacket about the mouth of the hot-blast flue,
substantially as deseribed.

5. In a heater, the combination of the fuel
conduit or maﬂazme with the hot-blast flue
arranged ad]'a,eent to the lower edge of the
same, the water-jacket SllllOUlldHlU the hot-
blast flue, the ¢ gas-chamber at the top of the
fuel-magazine, and the pipe leading from said
ﬂaq—-ehmnbel back to or nearly to the mouth
of the fuel- mfwazme, substantially as de-
seribed.

In testimony Whel eof we affix our sig ﬂatlu es

1n presence of two witnesses.

FRANCIS FARQUHAR.
MILTON J. FARQUIIAR.
HENRY B. FARQUHAR.

‘Witnesses: |
MELVILLE HAYES,
NATHAN MOORE LINTON
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