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(No model.}

To al ; w?mm- i may concern:

Be it known that 1, RoBErT S. LAWRENCE, a
citizen. of the Umted States, residing -at Bos-

ton, in'the county of Suffolk and State of Mas-
sachusetts, have invented an Improvement in

Water- Heaters of which the following de--

'scmptlon, in connectmn with the accompany-
ing drawings, is a specification, like numerals
on the drawings representing like parts.

This invention has for its ObJBCt to prowde-'
a novel apparatus for heating water which is-
simple and inexpensive to manutacture effect-
ive in operation, and -of such a GOI]Stl uction
that it can be emploved In any place where
there is running watel and 113 18 deswed to hea,t
“the water. | . : -

The device comprises some smtable hea,t—-
producing agency —such, forinstance, asa gas-

~or oil burner—and a heating- chamber mto
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bers.

which the heat generated by the heat-produc-

ing agency-1is: delivered. Inside of the heat-
1n0‘-chambe" are a plurality of independent
connected water-chambers so arranged thatin
passing through the heated- chamber the heat-
ed products ot combustion have to assume a

z1gzag or sinuous course around said cham-
Surrounding the heating-chamber is a-

Water—]acket which is connected with a water-
supply in some suitable way and also is con-

nected to one of the heatmﬂ'—chambels of the
When the water is turned on, it en-

series..
ters: first the water-jacket and becomes par-
tially heated and from thele_pasc;es into the

various heating-chambers in succession and is
finally dlschar'{red from the last chamber ot the

series.

In the drawmgs‘., Figure 1 is a perspective
view of one torm of my improved heater. Fig.
21s a vertical sectional view of the heater. Fw
3 1s a section on the line # ., Fig. 2; and Fw'
4 is a section on the line ¥ Y, Fw' 2

The device comprises an inner shell 3 and
an outer shell 4, forming between them a wa-
ter chamber or jacket 5, which is cohnected

preferably, at its upper end to a suitable pipe

6. The interior of the inner shell 3 forms a
heating-chamber 7, which in this embodiment
of my invention is situated above a heat-pro-

ASSIGNOR TO .

ducing agency, such as a burner 8 of any suit- -

able construction for o1l or gas.

I' have here-
1n shown the said burner as supported in a

50

sultable casing 9, the walls of which are pref- .

erably perforated, so as to allow sufficient air
to enter to properly support combustion.

burner 1s supplied with gas or vaporized oil

through a suitable pipe 10, which has any
usual or suitable air-mixing device 11 connect-
‘The 1nner and outer shells 8 and -
4 are suitably connected together at top and:
bottom, so as to close:the ends of the cham-
berorjacket 5, and said shell structure has the
‘flange 12, Wthh rests on the casing 9.

ed thereto.

In the interior of the shell 8 are a plumhw

of connected drums, through which the water
Ppasses successively durmw its flow from the
inlet 6 to the outlet-pipe 14 -As herein illus-
“trated, these drums are each substantmlly clr-
cunlar in horizontal cross-section, as shown in
Figs. 3 and 4, and certain of the drums are

smaller in diameter than the interior diameter
of the shell 3, so as toleave an annular raceway

around the drum, while other drums are of a

s1ze to completely fill the inner chamber and
‘have extending through them flues or openings
for the passage of the heated products of com-.
bustion. In this embodiment of my invention

the drums 16 are the smaller-sized drums and
are so placed in the heating-chamber 7 as to

leave the annular passage-ways 17 around
them, while the drums 18 are the larger-sized

drums and completely fill the inner shell 3.
These larger drums have the opening or flue 19

"This
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therethrouU"h for the passage of the products

of combustion. The lower drum of the series

1s connected by suitable connections 20 with

the lower portion of the water -]fwhet and the

upper drum has the discharge - pipe 14 con-
nected thereto. The a,djacent drums of the se-
ries are connected In any suitable way so
that the water may pass through the drums
successively.

24 designatesasuitable smoke- plpe through
which the products of combustion are ﬁ_nally
exhausted from the heating-chamber 7.

25 to control the draft.

This
pipe may be provided Wlth any u%ual dampel
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2.

The operation of the device is as follows:
When the burner is lighted, the heated prod-
ucts of combustion pass upwardly through the
heating-chamber 7 in the zigzag manner indi-
cated by the arrows—that is, first around the
lower drum 16 and then up through the flue
19 in the next drum 18 and then around the
second drum 16, &c. The hot gases are there-
fore considerably retarded in their progress
and are continually being brought against
some heating-surface, for 1t will be seen as
they strike the bottom of the lower drum 16

they are deflected first against the inner shell:

3 and give up some of their heat units to the
water 1n the chamber 5 and then meet the sec-
ond drum 19 and are compelled to pass around
the inner wall of said drum during their pas-
sage through the flues19. Upon meeting the
second smaller drum 16 they are again de-
flected against the side of the heating-cham-
ber, as above described, this operation being
repeated until they finally escape through the
smoke-pipe 34. The water onentering the in-
let-pipe 6 first fills the water-jacket and 1s
partially n and gradually flows

heated therer
from one drum to the other and finally 1s dis-
charged through the discharge-pipe 14. It
will be seen that with my arrangement of

- drums and water-jacket I have provided a
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maximum area of heated surface, with the re-
sult that with my device water can be heated
sufficiently for a bath or other purposes in a
very short time and with the expenditure of
a minimum amount of fuel.

The casing 19 1s preferably provided with
a suitable door 27, which gives access to the

combustion-chamber for the purpose of light-
ing the burner.

While I have herein shown one form which
my Invention may assume, I do not wish to be
limited in all details of construction to the
precise form shown, as various changes will
reaclily suggest themselves to those skilled in
the art which can be made without departing
from the invention.

While I have herein shown the heatmo'-
chamber as being substantially circular in
horizontal eress-seetion and the drums or wa-
ter-chambersas having a similar shape, I wish

1t understood that the particular cross-sec-

tional shape given to the heating-chamber is
not essential, as the same might be polygonal
or have any appropriate cross-sectional shape
without departing from the invention. -

760,002

In case the chamber were polygonal in
cross-section the drums in the chamber would
of course have the proper shape and disposi-
tion to cause the products of combustion to
take a sinuous or zigzag course in thelr pas-

sage through the chamber.

Ha,vmo' “described my 1invention, what I
claim as new, and de31re to secure by Letters
Patent, 1s—

1. In a water-heater, an inner and an outer
shell connected together at both the top and
the bottom and ferming between them a wa-

ter-chamber, said inner shell having an open

bottom, a burner beneath said open bottom a
series of drums entirely inclosed within said
inner shell, each drum being connected di-

rectly to the one next above it., the alternate

drums each extending entirely acrossthe in-
ner shell, and each having a central opening
therethrough, the remaining drums being
smaller than theinner shell whereby an annu-
lar space exists between said drums and shell.
connections within the inner shell between the
bottom of the lower drum of the series and
the lower end of the water-jacket, means to
admit water to be heated to the upper portion
of said jacket, and having. an outlet for the

water from the upper drum.

2. In a device of the class desecribed, two
concentric shells of the same height forming
between them a water-chamber, a burner-
chamber beneath said shells and communica-
ting with the inner shell, a burner in said
burner-chamber, aseriesof drums in the inner

shell: connected together successively, the

lower drum being situated above the bottom

of the water-chamber, and the alternate drums

each extending entirely across the shell and
having a central opening therethrough forthe

passage of the products of combustion, and
“each of the remaining drums being smaller
than the inner shell to leave an annular space -

between it and the said shell, pipes located
within the innershell and connecting the lower
drum of the series to the lower end of the wa-
ter-jacket, and means to admit water to be
heated to the upper portion of .said jacket.
Intestimony whereof I have signed my name
to this specification in the presence of two sub-
sembmﬂ* witnesses.
| ROBERT S LAWREN(JE
Wltnesees
Louis C. SHITH
NaTHAN HEARD.
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