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DOWN DRAFT WATER HEATER
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Iri m’! wlhony it NI—(IJ conecern:.
‘Be it knowan that I, WILLIAM J. HADDOCh

— of Towa City, in the county of Johnson and

State of Iowa, haveinyv ented certain newand
useful Improvements in Downdraft Water-

| Ile*'tter*-, and Ido hereby declare the follow-

~ ing to be'a full, clear, and exact description

of thc inyv entmn, such as will enable others
~ skilled in the art to v.hu..h IL ﬂppertmns to.:
IO

make and use the same.
The object of this mventmn is to prowde

. -w'nnp:m*ed means for utilizing the heat of a

downdraft smoke-consuming Turnace, avoid-
ing all loss of gases, and. ef[ect,me; a thorough
heating of the water by a simple and novel
o "1rmn"ement. and combmatmn of the water_

~ tubes 1nd jackets..

- Theinvention w il bn heremafter fully sou |
L i'orth, and partmularly pomted out in Lhe_
2a

claims.

In the m:campam ing drawmge, F:gure 1is

~averticalsectional viewofafurnace equipped

- ll' -
BN ¥ 4 S

_is the ash- collecting pan or space 6. This
chamber at its lower end and thé fire- -pot at

its upper end are. connected, by branches 7}
‘on, the heat in the cmnbnstwu-space h@ats

‘the water in the surrounding jacket 19,-and- -
all the heat passing downw ardly into the ra- '-90

Ly

. _.-.of a series of tubes extended transversely

" through or beneath the fire-pot at the lower
end thereof, such tubes being connected at
one end by a header 14, while at their other
-ends, whwh are tnrned npwardly to allow for

‘with mylmplmement

sectional view on line 2 2, Flg 1.

- Referring to the drawmﬂs, 1 desm‘nates the
furnace-casing in its entirety, and 2 the fire- |
~ pot, which is provided at its top'with the fuel-.
- supply door 3 and with an air-inlet opening
~or openings 4 at.any suitable point above the
ordinary level of the fuel within the fire-pot.
~ Beneath the fire-pot is what I call a *‘heat-

radiating” chamber 5, in the bottom whereof

and 8, reSpectwely, with- a pipe or flue 9,
whlch opens into a smoke-stack or chimney.

(Not shown.) Within branch 8 is a damper |
10, and in flue Jis a damper 12,
i closed and the former 1s opaned in the
‘starting of th fire, and their positions are re-
versed once the- ﬁre is well under way, with-
~ the result that the smoke and all product.s of
"combustion travel downwardly, exit being
_ found only by passing through. the radlatmm;
e e '.chamber and. mto pipe 9 Lhrou"h branch.7.
. 13 designates a water-tube grate composed

......

Fig. 2isa horzzental-

The latter {

{ this: way
throughout the entire heating system and as
{ thus heated may be atilized in any desired mo

.__.P\[]EHIHIOH ‘Lhé} open mtoahemlerla._ \Vlt,hn- S
| in the radiating-chamber d is a; plpﬁ«tzmil 16,
‘which at its upper end opens into llle.ader 55

15, while the lower end of such coil is carrled

llpwardlj, and connects with the header 14,
A further series of coil- mpea 17 surrounds Lhe
fire-pot and is connected at one end toheader -~
14, 1ts other end opening into header 15. 60

18 designates an ordinary shaker-grate 10-
catcd n.smmhle dmtmm below thow ater—tuba

grate, so that it will eateh such portions of
“the fuel as may drop through the latter and
‘allow thewn to be cousumed by the hot ﬂama 65

of the burning gas and smoke, .
Qttrroulldln-rthe cmnbuslmn-spaee heneath
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the fire- -pot and the w abemtuhe grato isawa-
ter-Jacket 19, 'which is connected at a low =

point with header 11, while at an upper point 7o

‘this jacket is coumued by a suitable riser -
| 20 with header 135, St
ingis formed in the jacket to permit of clean- e
"'mg the grates.  .--_-;;;. E
| prefembly opens into header.14.. '75

‘A suitable covered open-
‘The system return-plpa 21

In practi-~ the fuel rests d:reull) upon tha
water-tuba qrate 13. - After the fire is start-
ed and damper 10 is turued to close outlat

the fire, where the smoke and ﬂataes are con-
sumed wuh the coal.

by the bed of incandescent fuel resting there-

dlatmmchamber is utilized for heating the
water mthm the coil 16. The heat. of the
fire-pot is also utilized for heating the water

within the coil 17, the several convalntmns

of which are placed close ‘together, while 95

those of coil 16 are spaced apart-to allow the .
free circulation of the heat therearound. In i

the water will circulate freely

manner. Preferably I form connections'with
a sories of radiators:(not. shown) by a aup-
ply—-mser 22, leading from header 15.

From what has been smd the advantages of .

In this way the water 3;5'
‘in the water-tube grate is thmoughly heated -

‘brauch flue 8 and damper 12 is opened & di- - : B
rect draft down through the coal in the fire- So

potand on through the r.tdmtmﬂ'-chamber 18 '
“gecured, the gases, sinoke, aud fresh air to .
“support. combnsuon being carned down into
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Sm yr.i-t_x'.\'_e:;-tibnw'ill be apparétii-m those skilled 'afi r&pot h'av*i:ng"-aii‘ upper [:b'-t_i-_tflét’_iibrﬁnéh,‘:'ﬁi
~ in the art to which 1t appertains. | tradiating-ch'ammr bepeiath such fire-pot hav-. -
~ "It'will be seen that I have provided ex- ing a lower pwtlet branch, an upright fue OF 45

~ tremely simple and highly cfiicient means for | pipe into which both branches open, dampers

) g effecting the full utilization of the heat of a | for contrglling the passages through. such

downdraft smoke-consuming{ aroace for rais-- branches, gratesbars intermediate said fire-

ing the temperature of water contained in a | pol ‘and ridiatinug - chamber, a water- tube.

~ complete connected syste m of watertnbesaud | rrate located above said grate-bars, a pipe- §0
 jackets extending beneath and around the | coil within said radiating:chamber connected .

© 10 fire-pot and encirelin ¢ the combustion-space | at its-ends with said grate; and a water-jacket -
~and also within the radiating-chamber. . | surroundin he combustion-space ‘bepeath
~ I elaim as my invention—- - - . said grate, sabstantially asset forth.

- 1. Tnadowndraft-furnace, in combination, { 5. In adewndraflt-furnace,in combination, 88§
~afire-pot, a water-grate composed of a series | a fire-pot, a radiating-chamber thereunder,
‘13 of tubes and headers into which said tubes | grate-bars beneath such fire-pot, aseriesof =

open, a radiating-chamber heneath the fire- | water-tubes above such grate-bars formming

pot, and a contivuous pipe~ca'il-arra-nge'd'wi-th- | a water-tube grate, said water-tubes being

~in such chamber in communication with the | upwardly twroed at one end, headers into 60

. waler-tube grate, substauntially as set forth.
20 - 2, Iua..(]mrudmft;-fu_t"'lmbe,_in*-mmbiumiﬁ_m_
a fire-pot, a water-grate composed of a series

- of tubes and headers into which said tubes
~ open, a coil of pipe encireling said fire-pot
" and connecting at its ends with said water-’

and a water-jacket surrounding thecombus.

{ tion-space bhegéath sald grate an_d'con‘n&ctml;' L
to one of said headers, substantially as set * -

forth. S PR T 1 -

6. In adowndraft-furnace,inco mbination, .
with a watercirculating system, a fire-pot, 8- -
fire-pot, and a water-tube coil within such water-tube grate thereunder havingheaders, -
chamber and also connected with said grate, | a water-Jac] et into which the system returg- . -
 substantially asset forth. - | pipe 6pens and which is counected to oneof 70
.. 3. The cowbination with the casing having said headery, a coil surrounding said fire-pot
30 the fire-pot and the radiating-chamber, of the connected to one of said headers and tosaid
- outlet flue or pipe, branches connecting said | grate, the _supply,-.ri-ser"_Ieadivng*';from“ such
_ fire-pot and chamber with said pipe, dampers

. for controlling the passages directly fromthe
~ fire-pot or through the radiating-chamber, &
35 water-tube arate extending through said fire-
" pot and having headers at its ends, a coil of:
. pipe surrounding said fire-pot aund opening.
 into said grate, and a second co1. of pipelo-
~ eated within said radiating-chamber and con- |

30 nected at its ends with said grate, substan-
" tiallyasset forth. 1
. 4. Inadowndraft-furnace, incombination, |

25 tube grate, a radiatin o.chamber beneath said

‘header, and a eoil within the radiating-cham-
“ber connected atitsends tosaid headers, sub- 7§
~ In testimoany whereof 1 have signed this
‘specification in the presence of 1W0 subserib- -

. WILLIAM J. HADDOCK.

. CHAas. G. MARTEN, IR

which said water-tubes open at their ends, .

| 65 ':ﬁ:{ |
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