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To all whom it May concermn.:

Be it known that I, FRANK W ALKER, a citi-
zen of the United States, residing at Los An-
geles, in the county of Los Angeles and State
of California, have invented g new and use-
ful Water-Heating System for Buildings, of

~ Which the following is a specification,
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‘plying buildings

The object of my invention is to provide
superior and more economical means forsap-
with hot water.

At the present time solar water-heaters are
being installed in buildings separately from
range-boilers, and twoseparate hot-water 8yS-
tems are maintained where it is desired to
employ both kinds of heaters. T'his is both
expensive and inconvenient in that it re-
quires two separate systems of hot-water-dis-
iributing pipes. - |

An object of my invention is to do away
with this expense and Inconvenience. I pre-
ter to do this by using the ordinary hot-wa-
ter boiler of a range-heater as the water-re-
ceptacle of the solar-heater and connecting
1t with the water back or coil in the range,
stove, or furnace. |

My invention co mprises the combination of
a water-receptacle, an insulatin g-casearound
such receptacle and havin gatransparent por-
blon to admit the sun’s rays to heat the recep-
tacle, and also havinga
the sides of said

the transparent portion to direct the heat-

rays to the receptacle, & supply-pipe to dis-

charge into the lower

part of the receptacle,

outside the case, then returned through the
case and connected with and discharging into
the upper part of the receptacle, and means
for applying artificial heat to the circulating-
pipe outside the case. The means for apply-
ing the artificial hegat. may be a lamp, a gas-

“barner, electric heater, stove, range, or ar-
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under pressire

tificial heater of any kind. For convenience
of illustration I have shown in the accoIn-
panying drawings a stove or range for this
purpose. Preferably the receptacle is an or-
dinary stand-boiler, such as is used with
kitchen stoves and ranges for heating water
from the main, and I prefer
to arrange the boiler aslant, and the case is
preferably lat into a slanting portion of the

i of the roof into which the case

reflector arranged at
receptacle and opposite to |

I increasing the circulation

roof of the building, the slant of the case and
boiler being the same as that of the portion
1s let, and the
upper side of the case is glazed with g single
or double glazing, as may be preferred, the
double glazing being preferred where the ¢li-
mate 18 cold. The
blackened on the outside, so that it will more
rapidly absorb the heat-rays,and I preferthat
theé means for applying the artificial heat to
the circulating-pipe be in the lower part of
the building; but I do not confine myself to
stich construction, nordo I confine myself to

the inclined boiler. . The receptacle may be

horizontal or vertical, if desired. I also pro-

t Dose to carry the circulating-pipe from the

artificial heater up through the smoke-flue,
thus to atilize the waste heat and insure a
better circulation of the water; but it may be

boiler is also preferably
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carried up ontside the flue with less perfect

resuits. | |
It is an object of my invention to obtain
superiority in various respects, some of which
I will now enumerate.
First,in mynewly-invented heater not only

| are the sun’s rays utilized, but at the same

time with a small amount of artificial heat
large quantities of hot water can be readily
heated with comparatively slicht waste of
heat. In my
is thoroughly insulated by aninsulating-case
and by a surrounding medium of air, and the
artificial heat is applied externally to a pipe
which passes through the insulation and leads
fromand returnstothe boiler. B y this means
large economy of heat results, for the reason
that the hot water is carried from the artifi-
cial heater into a hot receptacle which is in-
sulated to prevent escape’of heat or radiation,
but is arranged to receive heat by absorption
of the sun’s rays, |

A second superiority which I desire to ob-
tain is an. increase of circulation. This is
provided for by leading the circulating-pipe
out of the lower end of the boiler, carrying

1t downward outside the chirpney-ﬂune, to the -
Stove or range where the artificial heat is to

be applied, then condueting the pipe up
through the chimney-flue through which the
heated gases from the range or stove are dis-
charged, thus both economizing the heat and
that is to say, the
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invention the hot-water boiler |
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pipe which passes down outside the fine will
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always be of lower temperature thanthe pipe

which passes up through the heated flue, and

the gravity of the cooler water in the descend-
ing pipe will not be interfered with by the

artificial heat, and at the same time the as-
cending pipe constantly increases the levity
of the water, so that the circulation is made
very rapid by this arrangement of the pipes.
Furthermore, the sediment which settles at
the bottom of the receptacle will be readily
drawn off through the descending pipe. By
preference the receptacle is arranged aslant,
in order that a circulation will be induced by
the solar heater when operating alone, and
the cireulating-pipe which leads to the artifi-
cial heater opens from the lower end of the
slanting receptacle to take the coldest water

~ out of the receptacle and pass it through the
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artificial heater, while the hot water in the
receptacle rises to and remains at the top of
the receptacle until drawn out or displaced
by the water which becomes heated in the
pipe and returns to the top of the receptacle
and which water will there meet and mingle
with the heated water which is heated by the
direct and reflected sun’s rays upon the re-
ceptacle. The water within the receptacle
that is heated by the sun’s rays rises to the
top of the tank and meets the hot water from
the artificial heater, while the colder water
will fall to the bottom of the receptacle and

" be drawn through the pipes and then returned
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to the artificial heater. Thus the water with-
in the receptacle circulates in two directions.
The water after being heated does not con-
tinue to pass in a continnous circult through
the heaters and circulating-pipes, but accu-
mulates at the top of the receptacle, except
when hot water is being drawn from the sys-
tem. When the water is heated by passing
through the artificial heater, 1t meets the hot

water which has been heated by the sun and
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is at the top of the receptacle,and fromthere
the heated water goes into the serviee-pipes
that lead out from the top of the receptacle.
Under normal conditions no circulation takes
place throughout the pipes of the system un-
less heat is applied at the artificial heater,
and when there is no heat at the artificial

heater the only circulation in the water-re-

ceptacle is that which arises from the hot
water rising to the top and the ccld water
falling to the bottom of the receptacle.

" The third point of superiority aimed at 1s

to provide for extreme economy in mounting
the apparatus and atthe same time facilitate

the most advantageous use of the sun’s rays
and provide for the most rapid cleansing.
This object I attain by mounting the case for
the receptacle aslant in the roof of the build-
ing to correspond with the slant of the rootf.
This arrangement dispenses with the neces-
sity of supporting the tank with unsightly

‘supports outside the roof, allowing me, on

the contrary, to let the case into the roof, so

that the apparatus does not disfigure the

705,167

building, and at the same time the slant of
the receptacle facilitates the discharge of the
cold water from the receptacle and the dis-

position of impurities at the lower end of the
receptacle, where they can be readily drawn
out. By carrying the descending pipe down

outside the chimney-flue and the other pipe

up through the heated chimney-flue, thereby

heating the ascending pipe, the column of
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water in such heated pipe is continually ex-

panded and made lighter as 1t ascends, while
the water in the descending pipe receives no
additional heat until it reaches the fire. This
increases the rapidity of the cireulation of
the water through the circulating-pipe over
what would be obtainéd by placing both pipes
inside or outside the flue. By means of. the
rapid circulation through the cire ulating-pipe

of water can be heated by a given amount of
fuel in a given time than can be heated with
a slower circulation.

An object of my invention is to largely do
away with the objection which obtains against

that is to say, the ordinary water-back heater
revents the stove or range from being
quickly heated for culinary purposes, because
ihe water in the boiler is liable to be cold
when the fire is started in the stove and is
therefore liable to carry off the heatfor a eon-
siderable time after the fire is started; but
with my invention the water in the boiler is
much more liable to be hot when the fire is
started in the stove, and in such event the
water-back does not carry off as large an
amount of heat as with the former construc-
tion of water-heaters, thus allowing the heat
to be applied more quickly to the oven.

My invention is also designed to be supe-

rior to any solar water-heater in the facility
with which the water-receptacle can be kept
free from sedimentary deposits.
solar heaters the water is at rest at all times

‘except when being drawn off; but, as above

stated, a cireulation of the water throu gh the

circulating-pipe and a rapid flow from the re-
ceptacle into the pipe which leads to the ar-
tificial heater will be induced at any time by

‘means of the application of artificial heat to

the circulating-pipe. - By reason of the great
height of the water-colnmns and the arrange-

ment of the pipes the movement of the water

can be made so great as in a measure to

stir up and displace sediment which may de--

posit from impure water in the receptacle. 1
have, therefore, by combining an artificial

heater and a solar heater provided against

In former
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the water is caused to more rapidly take up
the heat from the pipe and a greater quantity

Qo

water-backs in cooking stoves and ranges—
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any stagnation of the water and against the

aceumulation of filth inthe water-receptacle
of the solar heater. The impurities which
may settle to the bottom of the boiler may
be drawn off through a cock provided for that
purpose. | S |

The accompanying drawings illustrate my
invention.
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the lower end of the receptacle.
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Figure 1 is a view of my invention as ap-

plied in its preferred form in a building, a

fragment of which is shown. Fig. 2 isa plan
view of the insulating-case with reflector and

boiler. A fragment of the roof is also shown.
Fig, 3 is

Ing-case with two horizontal water-recepta-
cles therein which are shown in end elevation.
Aindicates a water-heater boiler set aslant
and blackened upon the outside. '

B indicatesan insulating-caseineclosing the
boiler and provided upon
a transparent portion b to admit the sun’s
rays to heat the boiler. |

C indicates a reflector of tin or other suit-
able material inside the case at the sides and

heat-rays to the
receptacle.

D indicates a su ppiy-plpe

to discharge into

I indicates a circulating-pipe opening from
the lower end of the boiler, extending thence
through the case B and downward and bent
at eat alower level, where it is formed into a
coll or connected with a hot-water back and
thence led upward through the smoke-flue F

and there led through the case and connected |
with the receptacle A to discharge into the |

uapper part thereof. | |
G indieates a stove, range, furnace, orother
means for applying artificial heat to the
at its bend, coil, or water-back ¢, and H indi-
cates a hot-water pipe leading from the cir-

culating-pipe, near the upperend thereof, and |
leading to the various fixtures whererequired, |
h. The insulat-

as indicated by the faucet
Ing-case B (shown in Figs. 1, 2, and 3) 1s seb
aslant ir the roof I of the building. The
stove or range G

smoke-flue F. |

J indicates insulating material, such as
building-paper or any suitable non-conduet-
ing material, behind the reflector within the

- ¢ase B,

50
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pipes E, E', and e and whiech system conneects
the solar heater A B » C and the
heater G,.is connected with the source of
liquid-supply D by means of

source of supply is maintained throughout
the system. S |

In practical operation the heat-rays which
come through the transparent portion b will
be absorbed by the blackened boiler A, those
rays which at first pass the sides of the boijler
being reflected back upon the blackened sides

and back of the boiler A, which readily ab- |

sorbs the heat-rays to heat the water. Arti-
ficial heat being applied to the coil e, eireu-
lation through the circulating-pipe E and the
boiler A immediately sets up and the water
18 thus rapidly and with great economy of
fuel brought to any degree of heat that may
be required. 'The member E’ of the pipe K

a section on line 3 3 of Fig. 1. " Fig. |
418 a sectional view of a horizontal insulat- |

| glass for the trans

| wide enough to contain a
| zontal receptacles A’ A", connected by a pipe
pper part of the

| first receptacle A’ to the middle of the second |

| leads from

pipe |

| by the artificial heater,
artificial |

. the receptacle |
of the boiler A, so that the pressure from the |

will enter the top of
| tacle, where it meets

€D
b

leads from coil e up through the smoke-fiue -

¥, so that the water becomes further heated
as 1t rises through this member, and the cir-
culation of water through the pipesand boiler
18 accelerated thereby:

K indicates a faucet for drawing off any
sediment which may collect in the recep-
tacle A. |

L indicates a plug, which can be removed

| to allow access to the interior of the boiler

for introducing a hose for washing it out in

| case of undue deposits resulting from long
1ts upper side with |

useof thesolar heateraloneor from any other
cause.

1 2 indicate the upper and lower panes of
parent top.
In Fig. 4 the case B’ is horizontal and is

blurality of hori-
@', which leads from the u

receptacle A”. The supply-pipe D’ enters
thereceptacle A’, and the circulating-pipe E”
the receptacle A’ and
the receptacle A’ '

k£ indicates a blow-off pipe with cock K’ to
draw the sediment out of the receptacle A',
It is to be understood that the circulating-
pipe E” is provided with a cock K, the same

| as indicated in Fig. 1 for the pipe E.

M indicates brackets or supports which

hold the receptacle above the reflector, so as

to allow the heat-rays to be reflected to the
under side of the receptacle to heat it.

In practical operationthe receptacle will be
charged through the inlet-pipe D, which will
furnish a constant supply of water for the
system. The heat from the sun’s rays pass-

| 1ng through the transparent top and reflected
discharges smoke and sur- |
plus heat through the stovepipe g into the

from the reflector will pass through the walls
of the receptacle practically on all sides there-

| of and will heat the water which lies next to
| the walls of the receptacle.
| ter at the axis of the roceptacle will fall to
| thelower part of the receptacle,and the heated

- water will rise to the top of the receptacle.
The cireculating system, consisting of the |

The colder wa-

When heat is applied to the cireculating-pipe
at first the water be-
comes hot in the return-pipe E' and the pipe

| will become very hot sensibly to the touch.
The heated water will then be displaced by

the colder water in the descending pipe E and
the solar-heated recep-
and commingles with

the hot water which has risen in the recep-

 tacle under the influence of the heat of the
| sSuUn’s rays.

The colder water passes down
through the member E of the circulating-pipe
and becomes heated by the artificial heater
and then rises through the return member
E’ and a violent circulation of the water

through the circulating-pipe takes place, and

the heat of the return member E will then
for a time diminish sensibly to the touch, for
the reason that the circulation is so rapid
through the circulating-pipe that the water
passing through the artificial heater does not

returns to
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become so highly heated as was the case Be-
fore the circulation had started. The colder
water, passing out from the lower part of the

receptacle, flows so rapidly that there 1s pro-
duced an appreciablestirring up and displace-
ment of sediment which may have settled 1in

the receptacle while the artificial heater was

not in operation, so that, if desired to dis-
charge such sediment, this may be done by
opening the cock K and drawing the water

directly from the descending pipe E. The |

water being supplied to the receptacle from

15

the cold-water pipe will flush the lower part |
of the receptacle and carry the sediment out |

through the cock K until the sediment is all

drawn off. 'Then the cock K will be closed. |

By opening the cock K the cold water is al-
lowed to fill the descending pipe E, so that

" when the cock K is closed the momentum of

20

the cold column of water will operate to ac- |
| tem; a circulating - pipe opening from the
lower part of the receptacle and extending

centuate the circulation through the heater.

I will incidentally state here that although |

- the artificial heater is preferably applied to
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~ highly heated as is the water at the top of the |

50 §

~ at the top of the receptacle.

55

the ascending member E' of the circulating- ]

pipe the system would be in a measure opera-
tive if the heat were to be applied to the hori-

zontal lowest portion of the pipe which leads |

from the cock K, for the reason that the cir-
culation could be started through the pipe by
opening and closing the cock K, thus, as above

suggested, starting the water to flowing up-
ward through the pipe E' from the heater. The |
friction of the pipes modifies the operation of |
 the apparatus, so that when water is being |
l into the lower

withdrawn from the system through the pipe

H there will be a more ready flow into pipe H |
directly from the upper part of the receptacle |
than there will be from the bottom of the re- ]
~ ceptaclethrough thepipes Eand E'. Subject |

to this influence of the friction of the pipes

when the faucet hisopen it willdraw from the |
systemn the water which is the most highly |
heated—that is to say, if the amount of water |
drawn through the faucet s is so great as to |
cause the water to flow past the artificial | ,

| of an insulated case set aslant into the roof

heater so rapidly that it does not become 80

receptacle the circulation through the arti-
ficial . heater will diminish in volume and a

faucet h will then be drawn from the top of
the receptacle until the waterin the artificial
heater becomes of a temperature equal to that
Then the water
would be drawn practically in equal volumes
from both heaters until the water is heated
more by one of the heaters than it is by the

other heater, the hottest water always being

6o

withdrawn from the system. W hen the fau-

cet h is closed, the circulation continues rap- |

idly until the water in the receptacle becomes

~ thoroughly heated, and then the circulation

63

will become slower and be sufficient only to
supply the heat lost by radiation.
What I elaim, and desire to secure by Let-
ters Patent of the United States, is~— |
1. In a water-heating apparatus, the com-

reater or less amount of the supply for the |

"’705,16'?

' bination of a water-receptacle; an insulating-

case around such receptacle arnd having &
transparent portion to admit the sun’s rays to
heat the receptacle; a circulating-pipe open-

ing from the receptacle and extending thence

outside the case, then returned upward and

opening into the receptacle; and means for

| applying artificial heat to the return member

of the circulating-pipe at a point below the
solar heater. |

2. In a water-heating apparatus, the com-
bination of a water-receptacle; an insulating-
case around such receptacle and having a
transparent portion to admit the sun’s rays to
heat the receptacie, and also having a reflec-
tor arranged at the sides of said receptacle
and opposite to the transparent portion to di-
rect the heat-rays to the receptacle; a sup-
ply - pipe to discharge into the receptacle;
means for drawing hot water from the sys-

thence outside the case, then returned up-
ward and connected with and discharging

75
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9o |

into the upper part of the receptacle; and

means for applyving artificial heat to the re-

turn member of the circulating-pipe at a point

below the solar heater. E
3. Thecombination of a water-heater boiler

| set at an inclination and blackened upon the
| outside; an insulating - case inclosing the

boiler and provided upon one side with a
transparent portion to admit the sun’s rays
to heat the boiler; a supply-pipe to discharge
» part of the boiler; a circulat-
ing-pipe opening from the lower part of the
boiler, extending thence déwnward and bent
at a lower level and led upward and discharg-
ing into the upper part of the boiler; means
for supplying artificial heat to the return
member of the pipe at a lower portion there-

of; and a hot-water pipe leading from the re-

tarn member of the circulating-pipe near the
upper part of the boiler. |
4. The combination with the roof of ahouse,

and having. its upper side transparent; a
slanting water-boiler in the case; a supply-
pipe to discharge into the lower part of the
boiler; a circulating-pipe opening from the
lower part of the boiler, extending thence
downward and bent at a lower level and led
upward and bent at its upper end and dis-
charging into the upper part of the boiler;
means for applying artificial heat to the re-
turn member of the circulating-pipe at a lower
portion thereof; and a hot-water pipe leading

from the upper part of the boiler.
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5 The combination of the roof and chim-

ney of a house, a slanting insulated case set

| in the roof of the house and having its upper
side transparent; & water - boiler inside the -

case; asmoke-flue; asupply-pipe todischarge
into the lower part of the boiler; a circulat-
ing-pipe opening from the lower part of the
boiler, extending thence downward outside
the smoke-flue and bent at a lower level and

I3C
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1ing the lower end of

‘necting such artificial

furnishing
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through the smoke-flue and bent
at 1ts upper end and discharging into the u p-
Der part of the boiler; a heating appliance
for heating the return member of the circu-
lating-pipe at a lower
ranged to discharge its surplus-heat into the
Smoke -flue; and a hot- water pipe leading
from the upper part of the boiler.

- 0. Awater-heati-ngsystem comprising a lig-
uid-receptacle; a solar heater therefor: a cir-

culating system connected to said receptacle;.
‘and an artificial heater located below the solar

heater to heat the liguid and produce g eir-
culation thereof through said system and re-
ceptacle. |

7. A water- heating system for buildings
comprising a closed receptacle arranged to
absorb heat from the sun’s rays andinsulated
to prevent the escape of heat; a cold-water-
Supply pipe opening into the receptacle; a
hob-water-discharge pipe opening from the
receptacle; a circulating-pipe leading from a
lower part of the receptacle and returned to
an upper part of the receptacle; and an ar-
tificial heater for heating the waterin the re-
turn member of the circulating-pipe ata point
below the solar heater. A

8., A water-heating system for buildings,
comprising the water-receptacle; means for
Supplying cold water to the receptacle; means
for drawing heated water from the receptacle;
the insulating-case around the water-recepta-
cle and provided with a transparent portion
to admit the sun’s rays; reflectors arranged
in the case and adapted to direct the sun’s
rays against the receptacle ; & pipe connect-
the receptacle with an
at a point below such recep-
such artificial heater ; and a pipe con-
heater with the upper
end of the receptacle; all arranged substan-
tially as deseribed whereby a circulation of
water is induced through the pipes and recep-
tacles when heat is applied at the artificial
heater., |

9. A water-heating system for buildings,
comprising the water-receptacle arranged to
absorb heat from the
inaninsulated heat-retaining case; meansfor
a supply of cold water to the bot.
tom of the receptacle; means for drawing off
heated water from the top of the receptacle;
& pipe connecting with such receptacle at its
lower end and passing downward to an arti-
ficial heater; such artificial heater; a return-
DIpe connecting at its lower end to the artifi-
cial heater and at its upper end to the water-

artificial heater
tacle;

‘re “ntacle; and means for heating the return-

~ tacle; an artificial

‘the combination

pipe above the artificial heater, whereby ga

rapid circulation and heating of the waterin |

the receptacle and system are induced. ,

10. Ina water-heating system for buildings,
with a receptacle, means for
supplying cold water to the receptacle, and
means for drawing the heated water from the
receptacle; of asolar heaterto heat the recep-
heater located lower than

portion thereof and ar-

sun’s rays and arranged

|

-] Se—

means for supplying

flue and the roof

of a heater comm

tion of which passes

ceptacle and
of such receptacle; meauns connecting the.

for hot water;

=
Tl

the solar heater and receptacle; and a circu-
lating-pipe, the ends of which connect with
the receptacle and the lower portion of which
Pipe passes through the artificial heater.

11. Ing water-heating system for buildings,
the combination with an inclined receptacie,
the receptacle with eold
water, and means for drawin g the heated wa-
ter from the receptacle ; of a solar heater to
heat the receptacle; a ci reulating-pipe, the
ends of which communicate with the upper
and lower ends of the rece ptacle respectively:
and an artificial heater to heat the circulat-
ing-pipe at a point lower than the receptacle.

12. Inawater-h eating system for buildings,
the combination of a house provided with a
brovided with an op
unicating with the flue; an
insulating-case in the root, the top of whieh
18 open to the sun’s rays, an inelined heat-
absorbing receptacle provided with an inlet,
and a reflector within the case, sald recepta-
cle being provided with a supply-pipe and
witha circulating-pipe the ends of which com-
municate with the opposite ends of the recep-
tacle respectively and the Intermediate por-
through the artificial
heater, and a portion of the pipe between the
artificial heater and the upper end of the re-
ceptacle lying within the flue; means for sup-
plying water to the receptacle; and means for

70
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ening;
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95

drawing the heated water from thereceptacle. -

13. A water-heating systemn for buildings
comprising a hot-water receptacle arranged
to absorb heat from the sun’s rays; a heater
arranged at a point below the hot-water re-
connected with the lower part

heater with the top portion of the hot-water
receptacle whereby the ccld water of the re-
ceptacle is heated by the heater below the re-
ceptacle, and when thus heated, is mingled
with the water that has been heated by the
sun’s rays, . - | |
14. The combination of s water-boiler in g
solar heater and having one end higher than
the other; a supply-pipe to discharge near the
bottom of the boiler; a circulating-pipe open-
Ing from the bottom of the boiler, led down-
ward therefrom and there bent and returned
upward and endingin the boiler at the top por-
tion thereof to form both an inlet and anoutlet
a discharge-pipe leading from
the upper part of said return-pipe and pro-
vided with a valve; and a heater at the lower
portion of thereturn portionofthecirculatin -
pipe to heat the same above the return-bend.
15. Inasolar heater, the combination of an
insulating - case provided with a curved re-
flector, and a top provided with two parallel
transparent sheets with alr-space between
them; a cylindrical water-boiler 1n the case
with air-space between it and the reflector;
an inlet-pipe opening into the boiler at the
lower portion thereof; a circulatin g-pipe lead-
ing from the lower portion of the boiler, ex-
tending thence downward and bent and then
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returned and opening into the upper portion
of the boiler; a heater at the lower portion of
the return-pipe to heat thesame; and a draw-
off valve connected with the return-pipe.

16. In a water-heating apparatus, the com-
bination of a water-circuit including a water-
reservoir, said reservoir located in one side
of the circuit and near the top thereof; a
solar heater arranged to heat the reservoir,
and an artificial heater arranged to heat the
water-cireuit at substantially the lowest part
thereof.

17 1n a water-heating apparatus, the com-

bination of a water-circuit, a solar heater in
one side of said circuit and near the top there-
of, an artificial heaterin the other side of the

circnit and near the bottom thereof, means

for introducing water to the circuit at sub-

stantially the lowest part of the solar heater, |

‘connecting the solar and artificial heaters,

705,187

and means for withdrawing the heated water 29
at substantially the top of the cireuit.

13. A source of liquid-supply, asolar water-
heater, an artificial heater located below the
solar heater, and a circulating system con-
nected with tho source of liguid-supply and 25
substantially as described.

19. A liquid - receptacle,  a solar heater
therefor, a circulating system connected to
said receptacle, and an artificial heater lo- 30
cated below the solarheater toheat the liquid
and produce a circulation thereof through
said system and receptacle. .

FRANK WALKER.

Withesses: .
JaMES R. TOWNSEND,
ALFRED I. TOWNSEND.
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