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UNITED STATES

PaTeENT OFFICE.

GEORGE A, HOUSTON, OF BELOIT, WISCONSIN.

WATER-HEATER.

SPECIFICATION forming part of Letters Patent No. 543,246, dated July 23,1895,
Application fled August 1,1892, Serial No, 441,823, (No model.)

To. aZZ whomy it may concern:

Be it known that I, GEORGE A. HOUSTON a
citizen of the United btates of America, resid-
ing at Beloit,in the county of Rock and State
of WISCODSID, have invented certain Improve-
ments in Water-Heaters, of which the follow-

- ing is a specification.
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In the accompanying drawmgs, wherein
like reference letters and figures indicate like

parts, Figures 1 and 2 are vertical sections’

taken at rlvht angles to each other.

This 1nvent10n 1elates to that class of heat- |

ers which are employed to warm water and
circulate it by means of pipes and radiators

through the various apartments of a building;

and it consists, first, in the means herein de-

scribed for obtaining the maximum of water

circulation with the minimum of fuel expendi-
ture,and;secondly, in an improved means for
preventmv the escape of gas from the furn ace
into the building.

In the drawmgb, Findicates the walls of the
furnace, which may be of any aceeptable form,
but preferably square in cross- section, as
shown; C, the outgoing circulation pipe or
pipes, carrying the watel off to the radiators,
(not shown;) R, the return pipe or pipes,
bringing the cooled water back from the ra-
diators to the furnace; F’,the fire-pot; F? the
grate; F? theash-box; F% the smoke-flue; F3,
the damper; F¢ F7, K% and F° doors.to the
several parts of the furnace, and ¥ the hot-
air chamber of the furnace.. Form is essen-
tial to none of these parts.

That part of my invention which relates to
forcing a rapid water circulation with a mini-
mum of fuel expenditure requires as its foun-
dation a peculiarly-constructed system of wa-
ter-passages arranged in a certain relation to
the fire-potand the smoke-flue, so as to compel
the water in the lower passages to be forced
more rapidiy than in the upper ones.

My invention does not consist in the system

‘of water-passages per se, but in combining

this particular system with the fire-pot and
with certain horizontal deflecting-plates, or,
as I term them, “baffling-plates,” arranged so
as to divide the hot-air chamber into several
Sections, one over the other,and to compel the
ascending hot air and gas from the fire- -pot to
force to the utmost the cireulation inthe pipes

of thelower section before passing to the next _

section above, and then to use up as much as
possible of the remaining heat in forcing the

eirculation in the seetion immediately over

the lower one before passing to the next sec-
tion above that, and so on from section to sec-
tion from lowest to highest.

To explain the invention clearly it will be
necessary to first describe the peculiar char-
acter and action of the circulating system and
then explain the peculiar action:of the baf-
fling-plates in connection with such system.

The circulating system is as follows: I pro-
vide two separate vertical water-chambers W
W, the former ecommunicating with the out-
flow- -pipes C and the.latter with the inflow-
pipes R, dividing the two chambers from each
other preferably by a partition w, so asto al-
low the heat of the furnace to radiate to the
water in the proximate chamber W, but not
to reach the water in the remote chamber W’,
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A A A indicate a series of horizontal pipes

screwed into the inner wall of chamber W,

projecting into the hot-airchamber of the fur-

nace, closed.at their inner and open at their.

outer ends, and arranged in tiers at different
elevations.

- B B B indicate a correspondmﬂ number of
smaller pipes open at both ends, serewed into
the partition w, and exterding through
chamber W. into the pipes A A A nearly to
the inner closed end of the latter. In order
to preventinterference with.the fuel in charg-
ing the furnace I prefer to shorten some of

the lower pipes. in front of the fuel-door.

With this arrangement cool water flows from.
pipes R into chamber W’, thence through

pipes B to the inner end of - pipes A, thence:

through the latter backward around pipes B
to chamber W, and thence to the outflow-
pipes C.. The inﬂow may beregardedas end-
ing and the outflow as beginning at the point
where pipes B discharge their contents into
pipes A; and it will be observed that the in-
flowing water is everywhere protected. from
exposure to the direet heat of the furnace
and its expansion thus prevented, while the
outflow water is everywhere exposed to such
direct heat and its expansion.thereby pro-
moted to the utmost practicable extent, and
that the expanding outflow water, finding a
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free escape in the direction of pipes C.and an.
obstructed passage in the backward direction . .. -
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into the small pipes B, takes the path of least
resistance, and thus establishes a rapid cir-
culation cut through pipes C and back from
the radiators through pipes B. It will also
be observed that the lower pipes A, being ex-
posed to the greatest heat, will force their cir-
culation faster than the upper pipes, while
both the upperand lower pipes A will receive
their water at a substantially uniform tem-
perature. This rapid changing of the con-
tents of the lower pipes A causes the absorp-
tion of the major portion of the ascending

heat by the lower tiers of pipes, leaving only

a diminished temperature to act onthe npper

tiers; but the less the heat acting on the up-

per tiers the less active is their cirenlation,
the longer their water is exposed to the heat

before it escapes into chamber W, and hence:

the more complete their absorption of there-
maining heat. The result is that the lower
tiers control the rapidity of ile circulation
through the pipes C R and the radiators,
while the upper tiers, taking aless active part
in the circulation, perform the funection of
abstracting -from the ascending air-currents
more or less of the heat that is left in them
after their action upon the lower tiers, and
thus the conjoint action of all the pipestends
to the utilization of all the heat.

Now, while the system is capable -of useful
work with only the parts above described, I
have discovered that a greatimprovement is
effected in its operation by providing means
for still further foreing the cireculation in the
lower tiers and retarding it in the upper
ones. To this end I divide the hot-air chaim-

ber of the furnace, by means of horizontal:

plates m m’ m% &e., into two or more com-
partments or sections, (marked 1 2 3,) one
overanother,communicating with each other,

preferably, at alternately-opposite sides of-

themain chamber. Tor afurnace of ordinary
size I prefer to use three of these baffling-
plates, arranging them so that the lower
plate m will leave a space n at its rear edge
for the upward passage of the heated ‘air,
smoke, &e., the nextplate m’ will leave a simi-
lar space n’ at its front edge, and the upper
plate m? will leave a similar space n? at its
rearedge, &e. It isnot material thatthe pas-
sages n 1’ n®should be arranged exactly in
this way; but it is material that they be out
of vertical line with each other, soas to com-
pel the heated air-currents to traverse the
surfaces of the pipes in passing from one of
said passages to another, and the greater:the
pipe-surfaceacted upon during such traverse
the better the result. :

In practice the carrents ascending from
the surface of the fire-bed, intensely heated,
fill the lower section 1, and ‘are detained by
the lower plate m, slowly escaping through
the passage n. ‘While so detained they-give
up a large amount of their heat to the pipes
A of section 1, forcing a powerful circulation

through pipes A B of said section, which-
causes said pipes to receive and deliver the:
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greater part of the return water which comies
into chamber W’ from pipes R, preferably
arranged directiy in front of pipes B of said
lower section. The activity of the circulation
keeps down the temperature of the water in
pipes A of section 1, practically preventing
the formation of steam therein, while the
rapid loss of heat from the air-currents im-
mediately over the fire-bed is found to pro-
duce the unexpected effect of deadening the
intensity of combustion in the upper layers of
coal in the fire-bed, and thereby causing the
fuel to last considerably longer than would
otherwise be the case. Theair-currents, thus
robbed of a large portion of their heat, then
enter section 2 and traverse the entire sur-
face of all the pipes therein before escaping
through passagen’. Having less heat to give
up they are capable of excitingonly a less ac-

tive circulation than they had execited in sec-

tion 1. Thewatersupply of pipes B insection
2 is also less than that of pipes B of section
1, both hecause section 2 is (in the preferable
arrangement) farther from the delivery end
of the return-pipes R than is section 1 and
also becausethe rapidcirculation in the lower
section nearly exhausts the capacity of pipes
Rtosupply the water therefor. From all these
causes, and because the air-currents are re-

‘tarded by friction and by contraction from the
loss of heat, the circulation both of hot airand

water is-considerably slower in section 2 than
in section 1 and a large part of the heat re-
mainingin theair-currentsisconsequently ab-
sorbed intothe water. Thisadditional water,
forced into chamber W, even with moderate
rapidity, reinforces and increases the already
active movement of water induced in said
chamber by the action effected in section 1.
Passing next to the upper section 8, the hot-air

‘currentsarestill furtherretarded and act upon

pipeshaving astillslowercirculation, with the
result that the force of such circulation is

-added to the water in chamber W and that

the air:currents finally pass off to the smoke-
flue almost completely deprived of their heat,
substantially all of which has gone into- the
water circulation. On the other hand, pipes
(O are nearly at boiling heat.

It will beseen that the inereased effect here-
inabove referred to results from dividing the
horizontal pipes A B into separate groups or
sections, one above another, so arranged that
while the body of airin any onesection is sub-
stantially uniform in temperature the degree

-of temperature common to that section is con-

siderably below that of the next section be-

| neath—using the lower section to dominate

and control the water circulation and the up-
per'section or sections to absorb from the air
its rémaining heat, and apply it in reinforc-
ing-and-acceleratingthe water circulation ef-
fected by thelower section.

As a further improvement in construction,
for the-purpose of faecilitating the cleaning of
the pipesand baffling-plates, I providealarge
door “F® in the front side of the furnace,
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~through which said plates may at any time be

10

inserted or removed, and I support the plates
upon horizontal cleats ¢ secured to the side

‘walls of the hot-air chamber,upon which cleats

the plates can be slid in or out.
Another improvement consists in means for
preventing the escape of smoke -and gases

-from the furnace into the room where it is sit-

uated while the furnace damper is closed or
the movement of the hot air and gases in the

" furnace otherwise obstruected. To this end I
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surround the entire furnace, except at the
water-chambersW W’ with a jacketJ,between

which and the walls of the furnace thereis an-

air-space J’ opening into the smoke-flue by a
bassage onot controlled by the damper. Any

‘gas escaping from the furnace merely passes

into said air-space, and thence to the smoke-
flue, whether the damper ¥® be closed or open.
This air-space is closed to the outside air and

is not intended as an air-heating space nor

for the purpose of preventing radiation of
heat from the furnace, but merely to catch
and .conduct away any escaping gases. To
facilitate its action when the damper is closed
I arrange all the door-frames so as to leave
around them, at their edges, a narrow slit,
(showi at s s,) through which there is a
slight draft from the hot -air chamber into the
acketed air-space when the damper is closed.

. The slight draft thus provided around the

doors into the air-space draws away and car-

-~ ries off to the smoke-flue any gases that might

- 35.
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otherwise escape through the joints of the
doors into the building.” These draft-slits are
easily formed by casting the door-openings
in the furnace-wall, attachmo‘ the doors to the
jacket, and pr 0V1d1nw the Jacket around each
of its own door-openings with a flange % ex-

tending inward and nearly, but not quite,

tonchmd the walls of the furnace, as shown
in Fig. 1. The gases are then able to draw
between the inner edges of the flanges & and
the edges of the furnace-wall into the air-
space J’ and thence escape to the smoke- flue

- through the passage o.

Havmcr thus deseribed my invention, what
I claim as new, and desire to secure by Letters
Patent, is—

1. In a water heater, the combination with

the vertically arranged water chamber hav-
ing the outflow pipe leading from the upper
portlon thereof, and the series of horizontal
pipes A, closed at one end and all opening

‘into the said chamber at the opposite end,

and a fire pot beneath said parallel pipe A, of
a vertically arranged inflow water chamber
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lying outside of and parallel with the outflow

water chamber, a return flow water pipe con-
nected with said chamber, a series of pipes
passing from said chamber through the out-
flow water chamber into the series s of pipes A
and discharging near the ends thereof, and
horizontal bafﬁe plates extending through
between the pipes A and sepalatmfr them
into relatively small distinet groups located
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at different levels, the openings in the baffle

plates between the groups being located out
of line with each other and at opnos1te sides
of the heater, whereby a series of chambers
are formed, the horizontal pipes A in each

70

of which will be heated to a uniform tempera-

ture; substantially as described.

2. The combination of a furnace; a jacket
surrounding it, and inclosing between.itself
and the furndce walls an air-space J’. closed
to the external air, and communicating atits
upper end with the smoke- -escape flue through
a passage always open and unobstructed; and
narrow slits or passages s. s., leading from the
interior of the furnace into the air-space J’.,
and always open; substantially as descmbed

3. The combination of a furnace; a jacket
surrounding it, and inclosing between itself
and the furnace walls an air-space J’., closed
to the external air and communicating at its
upperend with the smoke-escape flue thloudh
a passage always open and unobstructed
door-openings through the furnace-wall and
jacket; doors attached to the jacket to close
said openings; and flanges k. around said
openings, arranged so as to nearly but not
qmte close communication between the inte-

rior of the furnace and the air-space J’.; sub-

stantially as described. _
' GEORGE A. HOUSTON.

Witnesses:
~ FrED K. HOUSTON,
-F. F. LIVERMORE,
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