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- To aﬂ wkom it may concern :

10

Be it known that I, EDWARD BACKUS, of
Rochester, New York, have invented an Im-
proved - Hot - Water Heating Appamtus, of
which the following is a specmcatmn refer-
ence being had to the annexed drawmﬂ*s, in
which—

Figure 1is.a fmnt elevatwn par‘rly in sec:
tion, of my improved heating apparatub Fig.
2 is a longitudinal central section of the same,

showing the parts to right of the central pl-me

in Fig. 1. TIig. 3 is a horizontal section of the
same, taken on a plane immediately below the

- top or cover of the brick-work, aud showmﬂ'
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- nace having an outer heating-surface ammst
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~ peculiar combluatmn

- ter described,
. combination of a furnace having an exterior
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.brlck-work and D D D the hot air pipes.

the parts below that plane. -

My invention relates to an mpmmtns for
heating air for the warming of buildings by the
CO- opemtlon of'a hot- water radiator and a fur-

which the air impinges; an(.l 1t consists ‘in a
.a,nd arrangement of
means to secure the end sought, as hereinaf-
but more partlculdrly in the

alr-heating surface, an air-passage leading to
said surface a water-heater located in the 111*@
chamber, asecond water-heater connected with
the first .:md located in the passage for the out-
going products of combustion, and a hot-wa-

ter radiator located in the AiT- -passage at a
point in advance of the furnace and connectud

with the water-heaters.
My improved heating apparatus 1s shownin

~ the accompanying drawings, in which A is the

furnace, B B’ the radiators, C the inclosing

The
course of the air through the apparatus 1S rep-
resented by the arrows in Hig. 1. .

The furnace A is constructed of sheet-iron,
having a rounded upper surface, and havmg

at either end heads or plates, through which
openings are made for the entrance of the coal,

the dlschm ge of ashes, and of the heated gases
to the chlmney or flue.

The fire-place door E and the ash -pit door 7

~ are preferably attached to a casting which pro-
jects through the casing of brick-work, and is
- rniveted at its inner margin to the head placed
at the front end of the furnace.

brick b b Flﬂ 2.

| draft pipe H are connected with the rear fur-
‘nace-head and communicate with the thmney

or flue I.

The furnace is divided about mldwav of its
length by a vertical partition, L, which is bent
backw ard 50 as to afford support to the rear

{ end of the grate-bars K, I'ig. 2, and the fire-
“brick e at the back end of the hre -Space.

sides of the fire-space are also lined with fire-

The partition L rises some
distance above the grate - bars, so that the

heated gases p10duce(l by the combuatwn are

compelled to pass over the top of the parti-
tion and downward through the coils of pipe

M M on their way to the mdlrect draft pipe H.

Within the fire-chamber and along the in-
side of the furnace are placed the coils of pipe
N N, which communicate respectively at their
lower ends with the upper parts of the coils M
"‘\{[!
cates, through the pipe a’/, with the top of the

radiator B. The lower part of the radiator B

-communicates, through the pipe P, with the
lower-portion of the LOI[M Provi 181(311 15 thus

made for obtaining a circulation of water from
the lower and coolest 1)01131011 of the radiator
through the coil M, which is but moderately
heated by the outﬂmng pmduct&, of combus-
tion, to the hot coil N/, whence it is returned to
the top of the radiator B by the pipe a’.

b, Fig. 1, 1s a stand-pipe, which connects
with the circulating-pipes a’ ¢/, and rises to
any desired distance above the heatmg appa-

ratus, for the purpose of maintaining the req-
‘uisite pressure on the pipes and radiators.

- 1 prefer to construct my improved heating
apparatus with radiators and air- pdssaﬂ‘es on

each side of the furnace, asrepresented in Figs.

1 and 3. The p11n01ple of my invention is,

however, fully carried out by one 1ad1&tor and
a furnace

Inthe .:mcompanvm g drawings my improved

'heatmg apparatus is 1epresented with radia-

tors and air-passages located on each side of

the furnace, the radiators. being marked re-

spectwely B and B/, the vertwal partitions e
and ¢, i and R/, the fire-chamber coils N and
N/, the mrculaﬂng -pipes o/ and a'/, and the
coils in the gas-outlet passage M and M.

‘The upper part of the coil N’ communi-:
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The direct-draft pipe G- and the indirect- |

The operation of the parts is the same on 100




2 | 238,077

each side of the furnace, the radiator B com-
municating through the circulating-pipe a’’

- with the coil N/, and this with the coil M,

whence the pipe P extends to the radiator b,
as shown in Fig. 3. In a similar manner the
radiator B/, on the opposite side of the fur-
nace, 18 cmmected by pipe «’ with the coil N,

~and this coil with M/, whence the pipe I’ ex-

IO
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tends to the radiator I3/, I1g. 3.

The furnace is inclosed in a suitable brick-
work chamber, C, having sufficient 1nterior
capacity for the radiators B B/ and the air-
passages. The air enters through suitable
openings at the base of the vertical side walls,
designated d, I'ig.1,) and is heated moderately
at first by passing through the radiator B,
which consists of a number of sheet - metal
heaters fastened together at top and bottom
by suitable joints. ‘L'he inner heater of the
radiator B acts as a partition to compel the
alr to pass between the other heaters, and it
rests at bottom on the brick-work partition
e. After passing through the radiator B the
alr descends along the partition R, and, pass-
ing through the opening f at the base of this
de‘tltIOll comes 1n contact with the hot ex-
terior surface of the furnace, by which it is

fully heated,and thence 1s distributed through

- the pipes D to the various apartments to be
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heated.
In order to reduce the temperature of the

outgoing products of combustion as much as

possible, they are caused to pass downward
through the coils of pipe M M’ on their way
to the chimney. One of these coils is c¢on-
nected with the radiator on one side of the
furnace and the other with the radiator on the
other side thereof.

It will be perceived that in my construction
the coldest water—i. e., that which comes from
the bottom of the radiators—passing into the
lower part of the coils M M’ in the exit furnace-
passage, 18 brought in contact with the coolest

outgoing gases—a condition essential to the

abstraction of the greatest amount of heat from
them; and 1t will also be seen that as the
water circulates onward on its way back to
the radiator, 1t is brought successively in con-

| tact with sources of heat of increasing tem-
perature, until it finally passes alongside of zo
the fire itself, in order to prevent the fire-place
from ov elheatln g,

The lower part of the radiator is connected
with the lower portion of the heating-coil or
other suitable water-heating device within the ¢ 5
furnace, and the upper portmn of the radiator
with the upper end of the coil, in order to se-
cure the proper circulation.

I am aware that air has been heated by ad-
mitting 1t directly between a fire-pot on one 6o
side and a hot-water coil on the other; also,
that air has been admitted past a hot - water
coil at the base of a furnace directly upward
against the exterior of the furnace-body.

I am also aware that various other forms of 6¢
apparatus have been employed for the heatmg
of alr.

I claim—

1. The combination of the furnace having an
exterior alr-heating surface, an air-passage 7o
leading to said surface, a water-heater located
in the ﬁre chamber, a second water-heater con-
nected with the ﬁI‘bt and located 1n the passage
for the outgoing products of combustion, and
a hot-water radiator located 1n the air-passage 7g
at a point in advance of the furnace and con-
nected with the first and second water-heaters,
as described.

2. The combination of furnace A, the air-
passage contalning the depending wall R and 8o
wall ¢, the radiator B, located in the passage
upon wall ¢, and the two water-heaters, M and
N, located in the furnace and connected with
each other and with the radiator, as shown.

3. The improved turnace for heating air by 8y
a combination of direct and indireet radiation,
the same consisting of the combination of the
outside horizontal furnace-body, the grate,the
walls ¢ and L, above and below the grate, re-
spectively, the water-coil N, located 1n the fire- go
chamber, and the counected coil M, located be-
hind wall L in the base of the furnace.

EDWARD BACKUS.

Witnesses: - |
GEO0. B. SELDEN,

W. M. REBASZ, Jr.
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