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Thig quei;tion l'ela,tés‘tx)iwa;t}_elf heaters, and
the primary abject is to previde a heater of

comiparatively simple and ipexpensive con-

struction whereby a maxpuum percentaga of

s heat units evolved are absorbed in the water
of the heater and in which the water camnpart- .
*‘ment of the heater is shielded from loss of heat

by ag outer envelope providing a space for
the heated gases of the burner, and this enve:

18- lope: is again shielded by an exterioy circum-
ferential shell providing an exhaust conduit
foy the heated gases which serve as a protee-
tion and shield for the first. named shell. By
the arrangement of the parts as herein de-
14 scribed a - very efficient water heater is pro-
vided that may be formed of three concentric
menibers-in spaced relation, and a feature of
the invention is involved in the means where-

~ by the heated gases are-mada to pass from the
28 heater through the influence of heat rather
. tham being drawn therefrom by means of an
* exhaust flue as is the ususl practice. My im-
proved heater is of the type afapted to main-
tain & body of water at 4 constant temperatyre

% in which » thermostatically contralled valve

_ ig utilized jo deprease or increase the heat of

tha burner through variation in temperature
of the bady of water to he wnm\l@da» A fea-
ture of my heater is involved in the canstrue-

30 tion whereby a portion of the thermostatically
oppt: ‘ ced mia the wate
iplet candnit of the heajer in which it isto a
considerahle extent shieldad from direct ip-
fivenee of the temperature of the water in the
eating. chamber delaying the action of the
thenmogtatic valve in decreasing the heaj of
the hurner or entting off the gas supply there-

%

of and of securing an immediate opening of
- the valve o introguction of the watpr into
49 the heating. chamber, - 9 .

jects and, the various Bavel features of con-
struetion of @ water heater embodying my 1n-
veption are hareinafter mare fully deseribed
apd olsimer, and the preferred characier of
eonstruction of my impyoved water heater is

shown in the aceampanying drawing which

is a vertical longitudinal sectiqn thereof.
Jo my improved strueture I provide an
exterior eylindrieal shell 1 and an interior
cylindrioal shell 9 in spaced relation there-
with. This interior shell in the preferable
camstruction shawn is supperted by a cast
iren bhase 3 hsving seweral leg memhers 4
therefor. This base 3 extends npward from

tends over the outer shetl 1 and the top of

e 39 i ced mta the water s OYEL 1 . ! L
rolled device ig introduced mta the water - the ‘water chamber 15 as shown, and this

£ 16 These gases, after passing upward a

‘way 13 and downward about the inner shell

%ese -gud: gther ob--

‘phere at a point helow the connection of the -
‘member 20 with:the space 17." This opening
2115 practically the full capacity of the flue

the bottom of the shell for a distance and

provides the combustion chamber for the.

‘heater and the base is proyided with a bottom

en¢losure 6 having apertures 7 therein for
an ingress of air.  In this chamber 5 is lo-
cated 4 gas burner 8 supplied by a conduit §
The owter shell 1 is supported by this base
member 3 which is pi‘oyig‘e"d: with'a sheulder.
10 for the purpose and for.a distance ghove
the base the spice between the shells 1and ¢~
is insulated with any character of heat insu- g5 -
lating material as for instance mineral wool =

indicated at 11. The shell 2 terminates short.
of the shell 1 at the upper. end, as will be
seen in the drawing, and a cover 12 is pro-
vided enclosing the upper end of the outer
shell and providing a passageway 13 at the
top from the interior of the innershell to the -
outer shell. The cast iron base member 3 at
its upper edge is provided with a series of-
inturned lugs 14 adapted to support the inner
water chamber 15 which is preferably ¢ylin-
drical in form and is positioned within the
shell 2 in spaced relation therewith and pref--
erably the space 16 between the shell.2 and
wall of the water chamber 15 is less in width.
than the space 17 between the outer shell 1
and inner shell 2." The water. chamber at the
upper end is covered with an insulating ma-
terial 18 and has an outlet condyit 19 for
egress of water.’ The cover member 12 ex-

0

water chamber, by the arrangement stated, is
shielded from direct loss of heat by this in-
sulation 18 at the top and further, by reason
of the heated gases from the burner 8 passing
directly upward from the burner in the space

bout
the water chamber, flaw through the passage-

2 through the space 17 to an exhaust, flue 20
opening to the space 17 near the upper end
of the water chamber and ]}lllst ahove the heat
insulating material 11 in the space 17. This

exhaust fiue 90 has an opening 91 to atmos- 4o,

20 so that air may flow upward through the

flue 20 without directly affecting discharge af 106

the heated gases from the heater. - = -

- Tt is to be understood, as hereinafter more
fully described; that the burner (which is
here shown as a gas burner) i cantrolled by
a thermostat which may be:of any approved 1o
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type that cuts off the flame of the burner
when the water has attained a predetermined
temperature and opens the gas conduit and
lights the burner upon a fall in temperature,
the object being to maintain the body of
water at a practically constant predetermined
temperature and, hy arranging the exhanst
conduit 20 so that no draft is diveetly ap-
plied to withdraw the heated gases of the
heater, these gases remain in the spaces 16 and
17 which shield the inner water chamber to a
large extent. Upon the flame being in-
creased or upon the burner being Jomted the
heated gases will be forced upward in the
channel 16 and thence downward and the only
aases exhausted are those that are forced
from the heater through influence of the heat
of the burner. Theleiore the heated gases
are utilized and lieat is absorbed to the fllest
extent.

The intalke Londuit for the water chamber
i§ indicated at 22 extending through the in-
sulating mntexml and walls 1, 2 and 15 into
the interior of the water chamber near the
bottom. This conduit 22 cxtends diametri-
cally across the water chamber having an
open end 23 within the chamber.

The thermostat is preferably of the well
known type in which a carbon rod is earried
in a copper tube indicated at 24 which in my

- construction extends into the open end 23 of

e
st
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the inlet conduit 22
practically entirely surrounded and subject to
the influence of the temperature. the water
this inl~t conduit and is shielded from the
main body of water in the heater by the wall
of the conduit 22.  As will be readily under-
stood by those familiar with this art, the fuel
line 9 for the burner is controlled b\ a valve
90 within the housing 25 on the exterior of
the heater. A pilot light 91 of any approved
form i¢ provided to ignite the pas at the
burner. With this apparatus the gas line
valve is opened upon a certain fall in degree
of temperature of the water in the water
chamber and is closed upon a certain in-
crease in temperature of the wator in the
water chamber. It has heretofore heen the

_practice to place the thermostat tube 24 in

position directly subject to influence of the
temperature of the wator in the water cham-
ber and with such former device the valve
gradually closes as the temperature of the
wafer increases and the flame at the burner
is thus decreased to some extent hefore the
desived temperature is attained. By shield-
ing the tube in the manner here shown within
the inlet conduit the water in the conduit it-
self surrounding this tube 24 does not in-
crease in temperature as rapidly as in the
water chamber proper. ‘\Q the body of
water becomes heated it expands causing a
back flow into the inlet mmdmf 22 and ‘Lhm
suddenly increases the temperature of the
tube 24 expanding the same and, due to its

The tube 24 is thus

1,629,235

conn. ction with the rod at the inner end,
caures a comparatively quick closing of the

valve entting off the gas supply to the burner.
The valve therefore controlied I by the carbon
rod in the conduit 24 remains open for ¢

somewhat Jonger period than with previous

construetions and iz closed more rapidly
when the closing movement legins.  The
opening mov ement of the valve is also more
sudden and complete due io the fact that
upon any \\‘i(ih(h.m al of * from the
waler chamber through 111(' (ut‘(l conduit
19, water will ﬂm‘ ’chl'fn'ﬂh the conduit 22 to
veplace the same. This s cold water which
directly nWH”vmea the tube 21 causing it to
contract and open the valve H(*ut()fm'
with ruch a conduit 24 immorsod dircctly in
the body of water in the heater, the valve is
not opvnr*ﬂ until the whole m«l) ‘of the wator
in the water chamber has reached the critical
low temperature.  Althouoh T have de-
ceribed and shown a gas barner and a pilot
lieht in eonjunction herewith ae a heating
deviee it is also to be understond that an elec-
trical healing device may be utilized con-
trolled gubut‘m’nﬂl_v in the same manner
threagh expansion and contraction of the
tuhular member sueh as is shown at 24, all
of which will be readily understood by those
fawiliar with the art.

With the water of the chamber heated to
a predeterinined degree, the expansion of
the water due to the heat thereof will eause
a flow backward in the inlet tube bringing
water of the higher temperature about the
copper tube of the thermostat device. This
copper tube is therefore practically suddenly
aused to expand-and by reason of the copper
tube heing att.whul to the carbon rod the
gas valve is closed (if the heating element
be gas burner) or if other type of bnrner the
means of producing the heat is ent off from
the heating clement. Tf now water is with-
drawn from the water chamher through the
outlet as by the opening of the valve in the
outlet line, cold water flows through the inlet
and about the copper tube of the thermostatic
device practically with the first flow of water.
This tends to contract the copper tube to
move the carbon rod outward and open the
valve permitting flow of gas to the hurner
which is ignited by the pilot light in such
instance and thereby applying the heat im-
mediately to the water chamber to overcome
the reduction in temperature cansed by the
inflow of cool water. The efficiency in opera-
tion of the device is occasioned largely hy
positioning the device sensitive to tempera-
ture change in the inlet conduit rather than
directly in the body of the water in the cham-
ber as has heretofore been the practice, This
arrangement results in'a more sudden opera-
tion of the device controlling the heating ele-
ment, the arrangement tending to vestrain
cutting off of the means of supplying heat
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~until the whole bbdfr-of ﬁater has feached

the critical temperature and also tends to sud-

"denly actuate the thermostatic device to cause

an increase of heat immediately upon even
a small flow of colder water into the water
chamber.: By this arrangement the water is
maintained at substantlally a constant. tem-

.- perature at all times.

10

15

29

Having thus fully descrlbed my inven-
tion; what I claim is—.

1A water heater comprising an outer
casing, an inner casing in spaced relation
therewith; a base consisting of a-cylindrical
shell SllppOI‘tan' the said inner and outer cas-
ings, a cylindrical shell providing a water
chamber withinthe inner:casing, the said
water chamber shell being spaced from the
inner casing and supported directly by the
cylindrical base, the structure providing a
combustion ‘chamber below the water cham-

~ber and a space between the inner shell and

~ water chamber opening directly to the com-

23
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bustion chamber a cover member for the outer
casmw the inner casing termlnfltlnv short
of the cover providing for an egress of gases

‘from the inner to the outer shells at the top,

the upper end of the water chamber having
a heat insulated cover, insulating material
in'the space between the ‘outer and inner shells
extending from the bottom thereof to above
the lower end of the water chamber, an ex-
haust flue opening through ‘the outer shell
just above the insulating material therebe-

-tween, said -exhaust flue havmrr an opening-

to atmosphere below the point of connection

of the flue with the shell of a dlameter prac-“ -

tically equal to that of the ﬂue,‘ah o‘tltiet con-
duit. for the water chamber at the top, an-
“inlet conduit therefor near the bottom, and

a thermostatically controlled heater member
in the combustion chamber.

2. A water chamber comprisin g a cylindri-

cal outer casing, a cylindrical inner casing
in spaced relation therewith less in lenoth
than the outer casing, a cover member en-
closing the upper end of the outer casing, a
base supporting the said casings; a cylindri-

40 -
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cal water chamber in spaced relation with

. the inner casing. extending to the .cover.at.

the top and telmmatmﬂf short of the bottom

thereof "providing a combustlon chamber-

therebenedth, insulating' material covering
the top of the water chamber and msulatmor
material between the inner and outer.cas-
ings extending from the bottom to a point
above the lower end of the water chamber,

an exhaust flue in communication with the

50
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space between the inner and outer chambers -

at.a point just above the insulating material

therebetween, the said base suppmtlntr the

said water chamber, a thermostatically con-

‘trolled heater me-mberuin the ‘combustion

chamber, the eontrol device including a tubu-
lar hember extending into the water cham-
ber, an outlet condult for the water chamber
at the top, an inlet conduit extending into

the water chamber at the bottom in Whl(}h~

the tubular member of the thermostatic de- ‘

‘vice is positioned.

In testimony whereof, 1 51011 thls speclﬁ-
cation.
: FRANK W. SHUELL.
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