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UNITE

STATES PATENT OFFICE.

EMANUEL W. DUNN, OF SAN JOSE, CALIFORNIA.

WATER-HEATER, |

No. 878,888,  Specification of Letters Patent. Patentsd Jan. 14,1808,
| | | - Application filed Febrnary 14,1807, Berial No. 367,267, | | .

" To allwhom itmay concern: | it with relation to the buﬁner—plate or fire

' Be it known that I, EManvzr W. Dunx,

oitizen of the United étates, residing at San
Jose, in the county of Santa Clara and State
5 of California, have invented new and useful
Improvements in Water-Heaters, of which

. the following is a spacification: . o
My invention relates to an apparatus which
is especially designed for the heating and cir-

10 culation of water. . I

It consists in & combinstion of parts, and

‘In details of construction which will be more |

~ fully explained by reference to the accom-
 panying drawings, in which '

15 Figure 1 is a vertical section of the main ;

portion of the heater. .. Fig. 2 shows the con-
- nection of the heater with a storage tank.
- Fig. 318 a partiai elevation and section show-
ing the parts connected to heat the water in
20 two stages, = . | | |
| It 18 the object of my invention to provide
& means for the rapid heating of water, and

~ meansfor storing and cimula,img sald watber.
- As shown in the drawings, A is a casing
26 which in the present case is shown formed of
- vertical concentric shells having stay-bolts 5
at suitable intervals, by which the walls of

/

- the casing are maintained in proper position, l

*

and any displacement by internal pressyre

80 is prevented. = I

ithin the annular chamber A’ of the cas-

ing is fitted a coil 14, the upper end 7 of
which may connect with a discharge, or with
the upper end of the casing A, and the lower

86 end 6 may connect with the casing A, or with
-~ aninlet so that there may be a fres circula-
tion of water through the two parts as will be
- hereafter described. A burner plate or base

7. A’ made of appropriate refractory substance .
.. 40 18 placed wit mtﬁélc}w&r part of the cham-
“ ber A’. The side walls of this base or plate
- are sufficiently high to recsive the impact of
. the burning gases or flame, and it also serves
 to retain.the heat and transmit it to the inner
46 walls of the chamber A’. From the ceniral
- portion of the burner-plate rises a deflector 20.
17 18 an alr shait located vertically within
the coil 14; the lower and of this ghaft extend-
~ ing downward to a point just below the top
- 50 of the deflector 20. This air shaft is inclosed
- within a collar 18 which is fixed to the top of

the casing A, or otherwizsguitably supported,
and by means of set screws the air-tube is
peld m place. . By loogening the set screws

65 the tube may be raised or depressed to adjust |

line. o '

21 is an oil féed"pipe receiving its supply

+irom any suitable source, and this pipe ex-

tends down through the air-shaft with its
lower end at a sufficient distance above the

60

deflector 20. This oil pipe mav be secured.

to the air-shaft, and movable therewith by

means of a'clamp fitting the upper end of the

air-pipe, and having a locking screw 23.

65

The pipe is locked into the clamp by 8 simi- .

lar serew 22. .

Oil is admitted ﬁhrough this central pipe, .

dropping upon the deflector 20 where it may
be ignited by introdiicing a piece of burning

paper, or other device through the door 10

n the side of the .chamber A’; and when ig-
nition takes place, the flame will be supplied

| with oxygen by a-downward draft of air,

which may be in the form of a force feed, if
desired, until the air is heated, and & draft is

established exterior to the air tube, and with- =~
in the chamber A’. The oil falling upon the
| deflector and burner-plate is thus supplied

with sufhicient air for its perfect combustion,
and the outward movement of the air from
the bottom or the pipe, causes a radial diver-
gence of the oil vapor and products of com-

75

80

Eusti;on;. s0 that the whole interior of the heat-

 ing chamber 1§ filled with the burning gases.
These, gases rising upwardly rapidly heat the
|-coil 14, and ‘the interior of the chamber A’ .
10 a lesser degree; thus causing a circulation
of the water/which is drawn from ‘the space” -
90

between ‘the double-walls or shells of the cas-

ing, and rising through the coil is delivered
| througli the connection 7 into the upper part
of the saul-space, as in Iig. 1, or'to a dig-
charge, a8 in Iig. 3. The. products of com-
bustion are conveyed away from the appa-
retus by a chimney or escape flue 1. Water

meay be drawn from the apparatus by one or
more outlet pipes 3 ¢onnected with the up-

per part oi the space between the double
walls of the casing, and water msy be sup-

plied.to the lower bart of the space by a pipe

or conhection as at' 8.,

In order to provide for a large supply of
water {from the heater, 1 have'shown a storage

- tank or chamber 38, the lower part of which
18 connected by g pipe 37 with the inlet pas-
~sage 8 of the double-walled casing A, and by a
‘branch pipe 8 with the lower part of the

85

g0
10¢€

105

coil, see Kig. 2. The upper part of the coil -

| may connect with the {ank 38 by a pipe 30 110
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‘will pass through the connecting

and the pipe 6 into the

water from the lower ‘pm;'t of

“tom of space between the

2

which may lead through the walls of the ! use of these various pipes and connections,

casing A, or in other convenient direction,
and opens into the tank 38 at a point below
the top thereof.
ing the upper part of the space between the
| Hs of the casing with a fitting 28
through which the hot water from the whole
svstém may be delivered into the upper part
of the storage tank. The pipe 31 1s con-
nected with the pipe 30 by a short section of
pipe, and suitable fittings as shown at 25;
and by means of cocks located in said pipes,
the circulation may be diverted so that the
water from the heater may be delivered either
into the upper part, or at a point between
the top and bottom of the storage tank 38.
20 18 a supplir pipe through which cold
water may be admitied, and said pipe leads
down to a point near the bottom of the stor-
age tank. |
The operation will then be as follows:
When the cock 21% in the pipe 8 1s closed,

and the cock 22% 1n the }l)ipe ¥% is open, and |

the cock 23’ connecting the pipe 8% and 31 1s
closed, water from the bottom of the tank 38
ipe 37,
thence through the pipe 8%, the va VI; 228

l?ower part of the coil
14, thence passing upwardly 1t is delivered
from the upper part of the coil through the
pipe 7, an{F by opening the cock 27 m the
pipe 30 it is delivered directly into the stor-

‘ave tank 38 at a point below the top of the

tank; the valve 26 in the pipe 31 being
closed. By closing the valve 224 opening
the valve 21 and closing the valve 20¢
the storage
tank will he delivered directl
({};uble walls of
the casing A. If thevalve 21* be closed, and
the valve 20* opened, a supply may be in-

“troduced into the space between the double

walls of the casing from a source iceated at
some point, not here shown, and from whicl
the supply is received directly into the heat-

g apparatus.

234 1s a pipe shown outside of the casing

A in Fig. 2 and inside of the chamber A’ ot
said casing in Fig. 3 said pipe connecting the

lower inlet 6 of the coil with the upper part
of the casing A. By closing the valve 222

opening the valve 23, closing the valve 24
and the discharge valve at 33, the hot water
produced in the shell of the heater rsing
to the top will return through the pipe 234,
and through the connection 6 with the lower

part of the coil, thus eirculating the water

within the heating apparatus so as to pro-

60

65

By closin

duce an instantsneous supply of hot water.
o the valve 23% apening the valve
24, and (‘iﬂsing the valve 27 the hot water
from the storage tank, will pass up through
the pipe 31, the valve 26 being opened, and
will be delivered throngh the fitting 28 anc

the upper part of the storage tank. By the | pipes with

31 is another pipe connect-.

into the bot-

-'"""']_

876,868

it will be seen that the water may be either
heated in the casing A and the coil 14, and

‘discharged directly for use, or it may be cir-

eulated through the coil and easing to raise
the temperature of the water ra.pitﬂ}f to any
desired degree; or it may be circulated
through the separate storage tank to supply

a large fﬁuantity of either moderately heated
water taken from the casing A; or waterol a

higher temperature taken directly from the
coll 14. ‘T‘f :
flexible and easily managed source of supply.

This apparatus enables me to concentrate
the evolved heat simultaneously upon two
portions of a heating structure, 1 such a
manner as to heat a comparatively small
body of water rapidly within one part of the
heater, or by passing the water through a
second portion, or a storage tank and re-
turning 1t to the coil or first part of the heater,
p large body of water may be heated.

Tt will be obvious that either a natural

or a forced air-dra{t mayv be employed by
extending the air-duct as at 174, and provid-
ing & branch 17" with gates to each as at
17¢ so that one branch may be used for a
natural, and the other for a forced draft.

- Having thus deseribed my invention, what
I claim and desire to secure by Letters Pat-

ent 18— o
1. In a water-heating apparatus, the com-
bination of a vertically-disposed casing hav-

ing an interior chamber with a surrounding

water-space, a coil located within said cham-
ber,. connections between the coil and the

said water-space, water supply and distrib-

uting means, closures for the top and bottom
of said chamber, an escape-fiue from the up-
per part of the chamber, a hydro-carbon
fucl-pipe leading down withm the coil and
discharging at the lower end; a centrally-
disposed air-pipe inelosing sald - tuel-pipe,
:am% & burner-plate located in the lower part
of said chamber, upon the surface of W’Eli(‘h
ate the fuel is discharged and ignited, and
%‘mm which it 18 delivered radially and below

the bottom of the air-pipe to rise around the

eoil and within said chamber. ~ _
2. In o water-heating apparatus, the com-

bination of a vertically-disposed casing hav-

ing an interior chamber with a surrounding
water-spnce, a coil located within sald cham-

ber having connection with "said water-

space, water siipply and distributing means,
2 refractory base closing the lower end of the
chamber, and forming a burner-plate, a fuel-
supply pipe " extending vertically  down
throueh the center of the coil and discharg-

ing fuel directly upon the burner-plate, an

air-supply pipe open st both ends and in-
closing the fuel-pipe, and extending down-
wardly to a point contiguous to the burner-

olate, means for adjusting the air wndt ol

relntion to the burnesplabe; s

e whole apparatus forms a veryv

70
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“closed top for

- water supf?ly and discharge 1oeans,

fected, a closed top

876,868

discharge flue from the upper portion of said
chamber. L
a L .
3. In a water-heating apparatus, the com-
bination of & casing having an Interior cham-

ber with a surrounding water-space, a coll
~vertically-disposed

in ‘said chamber having
cireulating connection with sald water-space,

Jraft air-flue contiguous to said coil,

of, a burner-p

ipe whereby & downward and outward pro-

~ a discharge fiue for the products of .combus-

20

- bination of a casing having
- ber with the surrounding water-space, a cail I

L ‘v';ertically-_-disposed in sald chamber hayidg-
circulating connection with said water-space,

- chamber, 2 down-dratt air-flue contiguous t0™}. .
‘the coil, the lower end of the flue being lo-
' . the burner-plate, a |
fuel- discharge’ pipe. extending downwardly :
~ through the flue '
to. the burner-plate, and inlet and outlet

20

- 3b

‘binstion . of the casing

tion.

"4 In'a water-heating apparatus, the com-

an interior cham-

s burner-plate located below the coil and
forming a closure for the bottom  of said

oatod near the surface of

and terminating contiguous

~* pipes connecting with the bottom and top of
~ bhe water-space of said casing. T

- "

5= Tn a water-heating apparafus; the com-

having an interior

" chamber with a surrounding water-space, 8

“coil vertically-disposed in

" having circulating connection with said

40

15

water-space, means within
gipe and an inclosing
both entering the cham-
above the lower end thereof, a
connections between. the upper
of said tank and: the coil,

of the storage tank
and the bottom of thecoil. -~ - - -

6. In s water-heating apparatus,

bination of a casing

the com-

i
R

the interior chember, and 2

a.down- .
a fuel-
supply ‘pipe extending downweardly through |
the air-flue to a point near the-bottom there-
late located contiguous to the
lower end of the air-flue and beneath the oil- |

10 -
?ection of the products of combustion ig ef- |
o0 for the said chamber, and |

‘ said chamber for
heating seid coil said means including a hy- |
. dro-carbon supply '
dowh-draft air-pipe,
ber to & point
‘storage tank,
~and Jower ends | _
" means connecting said tank with the water-
space of the casing, and a branch-connection |
between the lower part.

1

| chamber and about sald

| the .bottom of the water-space of
and  the coil respectively,

said chamber.and | Y
| bination of a casing having an interior cham- -
ber with a surrounding water-space, 2 coll,
within sgid chamber having connection with
heater for said

having aninterior cham-, )

ber. with a surrounding water-space, & COLL |
vertically-disposed 1n said chamber and hav- }-

) Cigp——

of the flow of the water. -~

“circulating

Teater including & down-draft air-
‘the coil, a fuel conductor dischar
stantially within the mouth of the

‘thy hand 1n presence of
| nesses. " L

ing circulating ¢ onnection, with-said
S‘E&Gﬁ, means |
tank and a.supply pipe therefor, corinections
between the bottom of the storage tank and
the casing
connections
tween the upper part of the storage tank and
the upper part of the water-space and- coil
ively, an intermediate coupling be-~
tween the coil and water-space connections,
and cocks whereby the flow of water may be
diverted through
with the storage tank.

7. An apparatus Tor.

cessive stages, said apparatus including a

casing having an interior chamber with a sur-

rounding Water—a{)aice-, s down-draft heating
“device centrally -

vertically - disposed coil . surrounding the

down-draft pipe and having circulating con-
said water-space, connectlons.
throngh which water

nection wit
may be circulated
through said water-space
tively, and means for changing
3. In a water-heating apparatus, the com=
bination of a casing having an interior cham-
ber with & surrounding

a heater within the chamber and heating the
same and the surrounding water, said heater

1 including & down-draft ar-flue loc ated with-
fuel conductor

in the coil, and an interior
discharging within the lower end of the air-

flue and below said coal. =

be-

gither of the connections

heating water in-suc-

and coil. respec--
the direction- .
' 80

for applying heat within the
coil, the storage

&5
65

0

ocated in said chamber, 8. . =

78

DET W water-space, a coil
vertically-disposed in sald chamber heving
connection with said water-space,

8D

g. In s water-heating &pp&i‘&ﬁuﬁ: the com- |

said ‘water-space, a unitary.

chamber and the water in said- space, saild

nout ue, and a
deflector. c

burner-plate and
I have

In testimony whereof herieun;t'o set

T - EMANUEL W. DUNN.
Witnesses: =~ - .

i _‘,-S_- H. NOURSE, L |

.. FREDERICE E., MAYNARD.

two subscribing wit-:

55

ue within
ing sub-
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