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To all whom it may concermn: B cylmdm B, to which they are secured 1In any 55

‘Be 1t known that I, WILLIAM THOMAS
SUGG, of Vincent Street, in the city of West-
minster, Kngland, engineer, have invented a

for Heating Water and other Liquids,of which
the followmg 1Isaspecification,reference being
had to the accompanying drawmgs

This invention relates to that class of appa-
ratus in which the water or other liquid is
heated as it runs through the apparatus.

One object of the invention is to obtain in.
such apparatus a most active circulation of
the liquid by taking advantage to the fullest
extent practicable of the continual rising to
the surface of a body of water of those of its
particles which have become most highly
heated by exposure to the heated bottom or
surface of the vessel in which it is contained.
This I accomplish by such a construction of
the apparatus that during the whole heating
operation and In every part of the apparatus |
the liquid shall always be drawn from the sur-
face or the hottest portion in that particular
part of the apparatus. |

Another object 1s to provide for takmw the

apparatus apart for removal of dep()SltS or[

- otherwise cleaning, or for repair.

My invention, having the above obJeets in

palts hereinafter described and claimed.

In the accompanying drawings of the appa
ratus, Ifigure 1 represents a centra,l vertical
sectional elevation. Iig. 2 represents a hori-
zontal section of the samein the linex z of Fig.
1. Figs.d and 4 are plans of the two forms of
water-trays which are used in the apparatus.

Similar letters of reference indicate corre-
sponding parts in the several figures.

A 1s an upright eylinder or casing, of cop-

bottom with feet A’.
B is a second cylinder arranged within the |

thereto in a Watel tlﬂ‘ht manner to form there-
with a chamber, B, “of annular horizontal sec- |
tion, to the lower palt of which cold water is |
supplled by a pipe, A% which is conveniently
connected to the cy11nde1 A. At the top of
the cylinder B is formed aninwardly- project-

ing spout or lip, B, by which water rising in
the chamber B’ overﬂows into the top tray of |
a series of alternating trays, C and O/, which |
are arranged one above another w1thm the |

suitable manner.
The trays C ¢ are of hft‘ereut dnmetel as

]:Shown in Fig. 1, the larger ones, C, ﬁttlncr
;
3

closely w1thm the cylmdel B, and bemg an- |
nular, or having central openings, and the 6o
smaller ones hamuo no central openings, but
having annular spaces left between them and
the said cylinder. By the alternate arrange-.
ment of these trays a circuitous passage 18
formed for the ascending hot gas from the 63
burner or heating dewce The said trays
are of the Sectlonal form shown in Fig. 1
of the drawings, or of substantially similar
section—that is to say, each contains a com-
paratively deep reservoir, «, and a shallow an- 70
nular trough, b, into W‘]JIC]J Water. will overflow

| from said reservoir, the trough b of the trays

C being encircled by its reservoir and the

f troungh b of those ¢ encircling its reservoir. |
The bottom of the said trough D is perforated 75

with a number of fine holes V', (see Figs. 3
and 4 ,) from which the water issues and de-

--scends in fine streams to the reservolr a be-
Jow and from the trough of the lowest tray

C to a pan or circular vessel D, below, so that So

the ascending hot gases of combustion become

practically absorbed by the water or con-

densed before they can escape into the apart-

ment, and thus any disagreeable smell due to

the combusbmn of the gas is avoided. 85

The pan or vessel D, which is of external

diameter less than the mtel nal diameter of the

cylinder B, has projecting upward through its
bottom a series of pipes, E, the lower ends of-
which connect with the top or crown-sheet of gc
a boiler, ¥, from the center of which crown-
sheet there projects upward an ascension-tube,

F'. This boiler F may be of any suitable form,
but preferably with an externally-convex bot-
tom, and the tube ¥’ will always be placed at g5
the hi chest part thereof. * The tube " hascon-
nected with its upper end a shallow tray or

ledge, G, which is provided with.a number of

C:pOlltS Gr", (see Fig. 2) through which the wa-
ter may overflow from said tlay or ledge into 100
an open annular chamber formed between the
main cylinder A and an internal conical lining,

H, which is secured at its lower end to the said
cvlmder with a water-tight joint. The boiler

F is of such diameter that the gases of combus- 103
tion from the burner or heating device below
may circulate freely between 1t and the coni-

cal lining.
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“the bottom of the boi.

L is a gas-burner, which may be of any suit-
able construction, ar ranged at the base of the

cylinder A.

Projecting both inwardly and outwardly of
er If is a double-pointed
metal peg, % the object of which 18 twofold.
The outer portion forms a daripping-point for
the water of condensation, which 1s produced

wl &

- by the products of combustion (when the gas

10O

20

25

30

335

- The water runs from the lowermost tray C into |
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1s first lighted) coming into contact with the
cold surface of the apparatus and the streams
of cool water. The water collects on the
curved under surface of the boiller and runs
down to the point IK* from whieh 1t drips
clear of the gas- burners. The inner point

serves to break up the opposing currents of ¢

hot water in the interior of the boiler and di-
rect them up the tube I,

The action of the apparatus is as follows:
Water flows from the supply A? into the

chamber B’, and from this chamber overflows

by the spout B? into the top tray C. When

thie reservoir ¢ of this tray is full, the water

overflows into the trough 0, and from this
trough runs through the perforations into the
tray C'. From this tray it overflows in like

manner,and runsinto the second tray C,thence {

into the second (', and finally into the third
C. The number of trays may vary according
to the size of the apparatus. As the water
runs from these trays it takes up the heat of
the ascending products of combustion,thereby
not only becoming partially heated, but con-
densing the products, thus preventing thedis-
agreeable smell usually arising from this class
cf apparatuses caused by the escape of nox-
fous fumes into the room,as before referred to.

the vessel D, from which it overflows by the
pipes It and runs into the boiler proper, F.
There the water comes for the first time into
contact with a surface directly heated by the
flame, and the heated molecules of the water
immediately rise up the pipe I’ into the tray
G and run into the chamber between the cas-
ing A and the lining H. The heated mole-
cules 1n this chamber, which is also in direct
contact with the flame, also rise to the top,

‘and,meeting those from the tray G, run off by

the dlSCh’lI'D"e pipe H'.

The tempemture of the water discharged
will depend upon the speed at which it runs
through the apparatus. Forexample,in a full-
size apparatus having its cylinder A forty-two
inches high and fourteen Inches diameter,one
hundred and twenty gallons per hour may be
heated to 105° FFahrenheit in fifteen minutes,
whereas 1t will take one hour to heat thnty

gallons to boiling-point.

The water and o gas supply pipes will be pro-
vided with suitable cocks, and, if desired, the

~water and gas cocks may be connected t0-

gether, so that they shall always be turned on
fmd off at the same time.

What I claim as my invention, and desire to
secure by Letters Patent, is—

1. Inanapparatusfor heati ng water or other |

383,921

liguid, a tray containing both a reservoir and
a perforated overiflow-trough approximately

concentric with each other, substantially as

herein described.

70

2. In anapparatusfor heating wateror other

liquid, the combination, with a ecylinder or
casing and a burner or heating device at the
base ther eof, of a scries of tlays arranged one
above zmothel and each contalning a reservolr
and a perforated overflow-trough, The said res-
ervoirs and overflow-troughs being, relatively
arranged with the reservoirs of one tray di-
rectly under the perforated overflow-trough
of that above it, substantially as and for the
purpose herein set forth.

3. In an apparatus for heating water, the
combination, with a cylinder or casing ‘md a

burner or heatmcr deviceat the base tllBlBOf of 85 .

a series of al terna.-tin olargerand smaller tmys,
C and (7, the larger tray, C, fitting the eylin-
der or casing and having a central opening,
and the smaller tray, C, having no opening,
and each containing a reservoir, a, and a per-
forated overflow-trough, b, thetrough b of each
being directly over the reservoir a of the one
below, substantially as herein described.
4. The combination; with a casing, A, and
lining H, forming an open annular water-
chamber and a burner or heating device at the
bottom thereof, of a boiler, I, arranged above
said burner, a {ube, F', ascending from said
boiler, and a tray or ledge, G, arranged on the
top of said pipe and having overflow-spouts
situated above said open annular water-cham-
ber, substantially as herein described.

5. The combination, with the open annular
water-chamber A H and a burner at or near

the-bottom -thereof, of the boiler I, arranged

above the burner, a water pan or vessel, D,
above the Doiler, communicating over flow-
pipes I between the said vessel D and the
boiler, an ascending pipe, ¥, connected with
the boiler, and a tray or ledge, (x, arranged at
the top of sald ascending pipe and provided
with overflow-trounghs over the said watber-
chamber, substantially as herein set forth.

6. The combination of a easing, A, having
within its upper part a reservoir, I3, with an
overflow, B°, and having in its lower part a
wabter-chamber, A H, and a burner or heating
device at the base of said casing, of the series
of ‘trays C U, comprising reservoirs ¢ «, and
perforated overflow-troughs b &, constructed
and arranged as described, a pan, D, for re-
celiving water from said trays, a boiler, I, and
pipes I, connecting 1t with said pan, an as-
cending pipe, I, having its lower end in com-
munication with the boiler, and having at its
upper end a tray or ledge, (3, with spouts G
arranged over the water-chamber A H all sub-

-St’mtlally as herein set forth.

WILLIAM THOMAS SUGG.
Witnesses:

A. 5. BIsHOP,
108 Lives pool Rd., N.

WALTER J. SKE JRTEN
17 Gracechureh Sﬁ.,
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