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3,254,702
HEAT (OR CCLD) 'STORAGE APPARATUS
Harry E. Thomason, 6911 Walker Mill Road SE.,
Washington, D.C.
Filed Aug, 25, 1959, Ser. No. 835,962
15 Claims. (Cl 165—48)

‘The present invention relates to storage of heat, or “stor-
age of cold,” for use hours or-days later. The problem
arises in circumstances such as in connection with heating
or cooling buildings, particularly where such' heating is
done by solar heat, and such cooling is done by radiating
and evaporating heat dissipators. Obviously heat storage
is important in many other instances, but the above con-
ditions will be used as exemplary.

As a pre-requisite to economical use of solar energy
for héating, it is necessary. to provide a low-cost, highly
efficient, and trouble-free solar heat collector to trap solar
insolation in the form of heat. Additionally, it is neces-
sary to provide low-cost, trouble-free, and effective heat
storage means to hold the heat which has been trapped
by the heat collector. Then, it is necessary to provide a

" simple, low-cost, and trouble-free means for getting the
heat back out of the heat storage means in controlled
quantities and to the .place of desired use.
is desirable that the heating system be capable of revers-
able operation so as to dispose of heat during hot days,
thereby yielding greater value from the system and making
it of greater economic value, since the system is then
usable the year around.

In my Patent No. 3,145,707 and apphcatlon S.N. 391,-
816, filed August 24, 1964, I have disclosed a low-cost,
highly efficient, simple and trouble-free solar heat col-

" lector. In Patent 3,254,701, filed April 8, 1959, I have
disclosed a very simple and inexpensive combination solar
heat collector and heat dissipator which is very efficient
and trouble-free for cooling. Now, the present invention
discloses heat (or cold) storage means which is usable to-
gether with the aforementioned solar heat collector and the
cooling mechanism. The three inventions, when used to-
gether, form a system usable, for example, to heat a home
by solar heat in winter, including nights and a series of
cloudy days, and to air-condition it in summer. The en-
tire system uses low-cost permanent ‘type materials; and
construction, operatlon and maintenance are extremely
simple.

In accordance with the above, it is an object of the
present invention to provide heat storage means which is
simple to construct.

Another object is to provide heat storage means that is
low-cost in construction.

A further object is to provide heat storage means that
provides for storage of tremendous quantities of heat for
use at later times, while retaining the features of simplicity
and low cost.

A further object is to provide storage means that is
usable reversely, that is, to store heat, or to “store cool-
ness,” for use at later times.

A still further object is to provide such storage means,
along with low-cost, effective means of getting heat- (or
of “getting coolness”) out of the storage means in con-
trolled quantities.

Another object is to provide a heat (or cool) storage
means usable together with conventional air heating sys-
tem ductwork, and cnventional air heating furnace filter
and blower equipment, thereby keeping costs low, while
providing auxiliary heating means.

Another object is to provide apparatus to supply fresh
air to the system, and to circulate air in the basement.

Another object is to provide storage means which will
give up heat as needed by the building heating system as
soon as it becomes available from the solar heat collector,

Further, it
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and which will then continue to store the excess heat all
day long, and day-after-day, until a great reserve is stored.

Another object is to provide clean makeup liquid to
keep the liquid (water) automatically replenished in the
storage means, and to divert excess liquid from the stor-
age means.

Other objects will become apparent as the descrlptlon
proceeds.

In the drawings; : :

FIG. 1 illustrates a basic home heating-air conditioning
system utilizing the present invention.

FIG. 2 is an enlarged view of a portion of FIG. 1;

FIG. 3 is a cross-section taken along line 3—3 of FIG. 2;

FIG. 4 illustrates a modification of the present inven-
tion;

FIG. 5 is a view taken along lme 5—5 of FIG. 4;

FIG. 6 illustrates details of the heat collector and d1ssi-
pator manifolds;

FIG. 7 is a view of a modlﬁed form of the distributor
ductwork for bringing air into the storage apparatus.

Referring more specifically to the drawings, one typlcal
design for a solar heated-air conditioned building is illus-
trated in FIG. 1. Such building preferably has a south-
facing solar heat collector roof 2, such as that described
in my Patent No. 3,145,707 and application S.N. 391,816.
Of course other solar heat collectors, or heat sources
other than solar, may be used. The remaining portion
of the roof structure, which is illustrated at 3, is pref-
erably a heat dissipator to cool a fluid, such as in sum-

-mertime when it is desirable to cool the building. The

heat dissipator may be constructed in an inexpensive form,
as particularly described and claimed in my co-pending
Patent 3,254,701. TFIG. 6 illustrates details of a solar
heater-heat -dissipator construction wherein 8 is a distri-
‘butor manifold, 15 is glass, 16 is insulation and 17 is black
corrugated sheet metal. Distributor manifold 8’ is used
to supply liquid to the heat dissipator 3.

The building has attic space 4, living quarters 5, base-
ment 6 and closet space 7. Closet space 7 acts as a buffer
zonhe against outside cold or hot weather.

A fluid reservoir is shown at 19, this reservoir preferably
being filled with a liquid such as water, which can be
heated or cooled. Multiple reservoirs may be provided if
desired. If multiple reservoirs are provided, they may be
connected in series, or in parallel. Inlet line 11 brings in
heated fluid, from solar heat collector 2 for example. Wa-
ter may be withdrawn via line 13 and recirculated through
the heat collector via distributor manifold 8§ for further
heating.- When cooling is desired, cool fluid may  be
brought in via inlet line 12, and this cooling fluid may
be supplied from -an evaporation-radiation type roof
cooler as at 3, a cooling tower, a refrigeration unit, or
other. If a refrigeration unit is to be used, the evaporation
or cooling coil may be immersed dlrectly in the reservoir
10, if desired. Outlet line 13’ may be used to withdraw
fluid from the reservoir 10, as by means of a circulating
pump, to return the fluid to the cooling apparatus.  When
used for cooling, line 13’ is preferably brought out near
the top of tank 10, the return being in the bottom there-
of, thus taking the warmer fluid out of the top to be
cooled.

A valve 11’ may be provided in return line 11 so that
heated water may be taken directly from the solar heat
collector for a use such as heating swimming pool water,
for example.

In order to extract the heat (or coolness) from the
storage -area near reservoir 10, I provide a blower unit
20 having a discharge duct 21 and return 29’. This
blower unit may be the conventional blower unit found
in a heating furnace for example, having an air filter there-
in, and the furnace unit being usable as a standby heat
source for extremely long periods of cloudy weather,
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for warming a building quickly if it has been unoccupied
and is cold, or for emergency use.

Leading off from discharge duct 21 is a duct 22 which
feeds into distributor manifold 23. Distributor manifold
23 extends longitudinally along storage reservoir 10, and
ducts 24 extend around said reservoir and come back into
. manifold 25. From manifold 25, ducts 26 lead to the
points of use of the heated (or cooled) air, such as out-
let registers 27. Return registers are provided at 28 and
ductwork may be provided from 28 via 29 to 29’ if de-
sired. However, inasmuch as basement space 6 may be
substantially air tight, return ductwork may be dispensed
with if desired. If fresh air from outside is desired, such
may be drawn in through a damper controlled vent such
as at 28’. The damper may be gravity closed and vacuum
opened, or may be mechanically or power operated.

At 18 I provide a register .with adjustable louvers to
admit a predetermined and adjustable amount of fresh air
to the system from the basement. This.is desirable for
several reasons. In winter, fresh air can be brought in
from outside of the house by way of register 28’, where
the air may be extremely cold, or it may be brought in by
way of register 18 from the basement where the tem-
perature is from 50° to 60° F., thus requiring little ad-
ditional heating to come up to room temperature. Dur-
ing the hot summer months, fresh air may be brought in
by way of register 28" or by 18 at a basement tempera-
ture of about 75° F., instead of at a hot outdoor tem-
perature, thus requiring no cooling. The amount of fresh
air taken in by the system per hour will not be great and

that extracted from the basement will be replaced by slight.

leakage which is inherent in building construction. Ob-
viously a supply register may be provided for the base-
ment. This latter arrangement assures circulation of air
in the basement, thus warming the basement in winter and
keeping the air fresh and less humid in the summer. If
dehumidifying is desirable for summertime, a small de-
humidifier may be placed in the basement area 6 to keep
the humidity low. The dry cool basement air is drawn
into the household air supply via 18 and is distributed via
20, 27 thereby helping to cool and dehumidify the living
quarters also. A portion of the air from the living quar-
ters may be returned to the basement area by a supply
register as mentioned above for cooling, dehumidifying
and changing the basement air.. .

A by-pass duct is provided at 30 extending from dis-
charge duct 21 to manifold 25. A damper is provided at
31, and another damper may be provided at 32. . If heat
is needed directly from unit 20, damper 31 is opened and
heated air will flow, by the path of least resistance, pre-
dominantly through by-pass 36 to manifold 25, through
lines 26 and registers 27. If desirable, damper 32 may be
closed to make certain that ali of the heated air goes
through by-pass 38. Alternatively, damper 31 may be
gravity closed and damper 32 closed and opened .by an
electromagnet and spring. Then, when the furnace 2§ cuts
on to supply heat, damper 32 is closed and a buildup of air
pressure in outlet 21 will open damper 31.

The building rests on footings 40, the storage bin hav-
ing a floor 41, preferably of concrete. Foundation walls
42 and storage bin wall 43 support floor joists 44.. The
storage reservoir is lined with insulation 48 and is pref-
erably provided with additional heat-storage means at

50. This heat storage means may be low-cost stone or -

gravel, containers of Glauber’s salt, or other. In the areas
adjacent the ductwork, as at 51, a material such as sand
may be provided, These materials have desirable char-
acteristics such as: (1) both gravel and sand are low-
cost and permanent materials; (2) the sand adjacent the
ductwork yields a uniform pressure upon. the ductwork,
thereby permitting lightweight, low-cost, thin ductwork to
be used; (3) the sand helps to store heat, and transfers
same to or from the ductwork readily, heat absorption and
transfer being enhanced if a ‘black coating 52 is used on
the interior and/or exterior of the ductwork. Drain holes
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may be provided at 53 to permit escape of condensation
when the apparatus is dehumidifying the air in humid
weather.

In FIG. 2 a desirable arrangement of non-fluid heat-
storing means 50 is illustrated. The bin is substantiaily
filled to the top around the edges so that the stone 50,
or similar type material, will absorp more heat at the
upper edges of the bin. This also helps to minimize lcss
of heat near the upper edges. ‘The center area of the
bin is not completely filled. Therefore, the uppermost
layer of the stone is dished out, i.e. higher at the pe-
riphery of the bin and lowered in the central area in a
pattern resembling a saucer. This arrangement also
provides crawl space in the central area of the bin at
the top for work, inspections, repairs, etc inside of the
bin. This desirable arrangement of stone may be used
in any of the modifications. In the meodification wherein
a perforated inlet manifold, say of building blocks, is
used at the bottom of the bin, the saucer-shaped space at
the top of the stone is particularly desirable. - Warm air
can rise to this warm air pocket and is readily available
to supply warm air to the supply ducts for the living
quarters.

In FIGS. 4 and 5 I have illustrated modified apparatus
for getting heat (or coolness) out of the storage bin. In
this apparatus I use reservoir 190, insulation 48 and a ma-
terial such as stone 50, similar to that used in the previous
embodiment. I also use the filter-blower (or furnace)
29 with ductwork 21, 22, etc. However, the manifold 23’
may be provided with perforations, and perforated
branches 24’ -may be extended outwardly from manifold
23’ below reservoir 10. In this modification, material such
as sand may be dispensed with and the air coming into
manifold 23’ and branches 24’ may filter out through the
perforations and up through the gravel. Similar per-
forated ductwork may be provided above reservoir 10 at
24" and 25’. The air re-enters such ductwork to flow to
the living quarters 5 which. are to be heated or cooled.
Or, the return ductwork may be eliminated completely,
and warm air may be taken from the pressurized storage
bin at any.places desired. Instead of round ductwork
as illustrated, other forms or shapes may be utilized to
conduct the-air through the storage bin. For example,
concrete or cinder blocks may- be aligned as illustrated
in FIG. 7 such that the holes therein form the lower
manifold and fluid conduits. By spacing the blocks apart
slightly, the desired “perforations” are provided in the con-
duits and fluid can filter out and. up through the storage
means 50 and past reservoir 19. In this type of construc-
tion the air is filtered of dust particles, to a considerable
extent, as it drifts slowly up through the stonelike ma-
terial 56. However, the filter in blower unit 20 will ex-

" tract substantially all dust.

Use of the roof dissipator 3 and storage drum 10 pre-
sents certain problems- which are overcome by use of di-
verter-sediment trap 62. Dust particles from the air will
settle on the heat dissipator 3. Water circulated thereover,
or rain water, will wash this dust off into gutter 69. If
this dust were washed directly from the dissipator, it would
tend to settle out as sludge in drum 19, or even worse,
it would tend to settle in line 12 and clog same. With
the present diverter-trap the sediment will settle out at
64.s0 it can be readily removed, although removal may
not be necessary for many years.

It is desirable to have the water in drum 18 automatical-
ly replenished as some of it is lost through evaporation
from the heat dissipator. This is achieved by the present
system including trap 62. This trap has an inlet line 61,
outlet line 12 and overflow 63. The normal water level
in tank 10 and in trap 62 is indicated at 65. If the ap-
paratus has been operated for cooling for several days,
the water level will be lowered somewhat. However, as
soon as it rains, the water level in 10 and 62 will be re-
stored to normal. Then, excess water from rain (snow
or ice), will not overfill drum 19 or trap 62 because the
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excess will drain away via overflow 63. Of course trap

62 may be set at any desired elevation so as to maintain '

water throughout drum 10 and in pipes 11, 12 at any level
desired. . :

Thus, it is apparent that the trap-diverter 62 performs
at least three valuable functions, that is it acts as a sedi-
ment trap, and permits only clean water to enter tank
10, it automatically keeps water replenished in tank 10,
whether summer or winter, and it automatically diverts
excess rain water away from the system. Also, if this
trap is not insulated from the cool earth, it can liberate
some heat to the earth and help cool the water returning
from heat dissipator 3 under some conditions. All of
these advantages are obtained with the simple trap-diverter
which has no moving parts or -mechanical apparatus to
give trouble. )

‘When the present apparatus is used in extremely dry cli-
mates where evaporation is great and rainfall is slight,
then a float-controlled valve may be used in tank 10, or
in trap 62, to admit make-up water from a public water
supply or well if needed. In such case, if the float-con-
trolled inlet valve should fail to function, the overflow 63
would take care of the excess water automatically and
avoid overfilling of the liquid tank and flooding of the
storage bin, if tank 10 is of open-top construction. Fur-
ther, a float-controlled valve may be provided in trap 62

to- divert excess rain water from 61, as a substitute for

overflow diverter outlet 63. .

The present apparatus may be cperated as follows.
During the wintertime a liquid, such as water, is heated
in a solar heat collector, such as collector 2.
collector may be the roof of the building to be heated,
may be the roof of an adjoining building, a shed-roof, or
other.) The heated water flows into reservoir 10 where
it gives up its heat to the stone or air and is circulated
from the reservoir back to the heat collector for re-heat-
ing. Thus, the water in reservoir 10 is heated to a con-
siderable extent within a few hours and is quickly avail-
able for use in heating air flowing through the ductwork
in FIG. 1, or around drum 16 and through the stone in
FIG. 5. 1If the heat is not needed or drawn off by air cir-
culating in the ductwork or stone, then the heat passes into
the adjacent sand and/or stone bed and is stored for later
use. Insulation at 48 substantially blocks exit or heat
from the warm gravel bed. Then, at night and on cloudy
days, as heat is extracted via the ductwork to warm the
building, heat travels back through the gravel bed, as
well as from the heated reservoir of water, to the duct-
work where it is taken away by air to heat the living
quarters.

Now, suppose that the occupants of the home have
been away on vacation and the system has not been in
operation, or that some emergency arises. To heat the
building quickly it is only necessary to open damper 31,
and close damper 32, and start furnace 20. - This makes
hot filtered air available immediately through by-pass 30.
Damper 31 (and damper 32) may be operated automati-
cally by a power device when the furnace comes on if
desired. Alternatively, damper 32 may be power operated
and damper 31 may be gravity closed, so that 'when dam-
per 32 is closed, air pressure buildup in outlet 21 will au-
tomatically force damper 31 open. If damper 32 is elim-
inated, substantially all warm air will flow via 30 any-
way, this being the path of least resistance. )

Now, for summertime use, when filtered cool air is
needed, operation is as follows. The water in reservoir
10, and the bed of gravel, are cool. Hot air from the liv-
ing quarters is withdrawn through registers 28 and blower
inlet 29°. ‘The air is filtered in unit 20 and expelled via
'21, 22, 23, 24 and 25. The heat from the air is givén
up to the surrounding cool stone and the water in reservoir
10 as the air passes through the ductwork. This filtered
cool air moves up through ducts 26 and may exit at 27,
but preferably, registers 27 are closed for summertime
operation and damper 35 is opened. The cool air then

(This heat
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exits at 36 to drift down across the living space and cool
the living quarters. Damper 35 is preferably automatical- -
ly closed by gravity and opened due to pressure buildup
in ducts 26 when registers 27 are closed. ’

When the present apparatus is being used to air-condi-
tion a building, during periods of hot weather with very
high relative humidity, the moisture-laden air will strike
the cool walls of the ductwork and some of the excessive
moisture may condense, thus dehumidifying the air. To
provide for escape of this condensation, drain holes and
pipes may be provided in the ductwork, as at 53, to per-
mit drainage. Thus, the air can be cooled, filtered, and
dehumidified. However an extremely high humidity and
hot weather condition seldom exists in areas of large popu-
lations. Under some conditions of slightly lower hu-
midity and hot weather, a separate small dehumidifier
may be used. Of course, in many areas no dehumidifying-
is needed. ’

As heated air is circulated through ductwork 2226 the
storage material will be heated slowly. To dissipate this
heat, water from reservoir 10 is circulated to a heat dis-

- sipator and the cooled water is returned. Such heat dis-
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sipator may be a simple roof heat dissipator illustrated at
3, described in detail and claimed in my co-pending pat-
ent application S.N. 804,932 filed April 8, 1959. Such
heat dissipator need be operated for only a short time each
day or each night, or on occasional or alternate nights,
or on the colder nights and the “cold” is stored. (Night-
time operation is preferable inasmuch as more heat is
liberated per hour.)

If no cooling is required, the air may be filtered in unit
20 and circulated via by-pass 30 as previously described.
Or, the system may be shut down entirely when the
weather is neither too hot nor too cold and air circulation
is not desired. ,

Among the advantages of the present invention are,
tremendous heat storage capacity, minimum heat loss, low
costs for materials, and simplicity and permanence of con-

- struction. The main bulk of heat storage material is stone,
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which is readily available at very low cost almost every-
where. The liquid heat transfer medium may be water,
and such will not freeze in the solar heat collector when
such collector is constructed as disclosed in my Patent No:
3,145,707 and application S.N. 391,816, The storage
reservoir 10 is small and therefore inexpensive due to
small size and lightweight materials which are usable in
small-drum construction. The ductwork at 23, 24, 25
may be of lightweight material inasmuch as the ducts are
not large, they are round, and the sand-like material ex-
erts equal pressure on all sides, Blower-filter unit (fur-
nace) 20 and the remainder of the ductwork may be sub-
stantially conventional as is used in most homes. The
heat dissipator 3 and heat collector 2 replace the corven-
tional roof and insulation, thereby cutting costs of the dis-
sipator and collector.

In this system, both solar heating and air conditioning
are achieved at low cost. - Most of the equipment is thus
usable the year around and does not deteriorate due to
non-use. In spring and autumn weather, large quantities
of heat are available from the heat collector and may be
used for purposes such as heating swimming pool water,
etc. Also, hot water may be used for many other do-
mestic purposes. Further, in extremely hot ‘weather, un-
wanted heat may be dissipated from such places as a
swimming pool, etc. by way of heat dissipator 3, the
cooling capacity of dissipator 3 being much greater than
required for air-conditioning the home.

The ductwork at 23, 24, 25 includes hundreds of square
feet of surface area. This is of great value inasmuch as
the rate of heat transfer from the heat bin to the air
which is circulating through the ductwork is proportional
to the surface area of contact. Thus, in the present ap-
paratus, I have provided hundreds of square feet of duct-
work surface area, and this “radiator” surface is of sim-
ple low-cost construction. The importance of this tre-



3,254,702

7

mendous “radiator” surface at low-cost is emphasized
when it is considered that use of such large surface per-
mits use of heat at a much lower temperature in the stor-
age bin. In other words, the apparatus s still effective to
heat the living quarters even when the temperature of
the water, stone and sand in the heat bin is only a few
degrees higher than the temperature desired in the home.

Conversely, during hot days when air conditioning is
required, the temperature in the heat (or cold) stor-
age bin need be only a few degrees below the desired

room temperature. The many ducts 24 are not tiny re-
stricted air passages, and air flows freely therethrough,
thus the blower unit 20 may be of normal capacity, not
requiring extra power to circulate the air.

Inasmuch as temperatures in the heat bin need not be
especially high, the solar heat collector is capable of
greater efficiency, and more heat is collected from the
sun per day, the efficiency of such solar heat collector
rising when the temperature of the fluid being circulated
therethrough is not required to be high. The heat dis-
sipator efficiency is likewise greater when the heat
bin storage materials do not have to be chilled to a low
temperature.

The modification of FIGS. 4 and 5 has corresponding
advantages, the air being dispersed throughout the heated
stone to get maximum surface contact between the warm
(or cooled) stone and the air being heated (or cooled).
Also, when the construction of the lower ducts is of
building blocks, the cost of materials and the skill and
manpower required for construction are minimized, and
the upper ductwork may be eliminated if desired. The
stone and drum surfaces provide thousands of square
feet of heat exchange surface.

Many other uses could be mentioned for the heat or
cold storage means claimed herein, and for the various
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parts of the system disclosed in this and my co-pending

patent applications.

What I claim is:

1. Apparatus for use in heating or cooling equipment
comprising a storage bin having walls, a top and a bot-
tor, insulation means for a major portion of the walls

. and top and located with respect to said walls and top
so as to reduce escape of heat from or entrance of heat
into the storage bin, the bin containing liquid reservoir
means of lesser capacity than the storage bin thus provid-
ing a space substantially surrounding the liquid reservoir
means inside of the storage bin, means for selectively
flowing a heated or cooled liquid into and out from said
liquid reservoir means, a non-liquid heat or “cold” storage
material which is non-liquid at low temperatures, located
in the space and adjacent to the liquid reservoir means,
the liquid reservoir means comprising a material capable
of transferring heat into or out of the liquid reservoir
whereby a heat transfer will take place whenever a tem-
_perature difference exists between the liquid -and' non-
liquid material, ductwork for bringing air into the storage
bin for circulation through the non-liquid storage ma-
terial, the air being heated in the bin when the apparatus
insidé is warmer than the air, and the air being cooled
in the bin when the apparatus inside is cooler than the
air, and ductwork through which the heated or cooled
air leaves from the storage bin.

2. Apparatus as in claim 1, said storage bin being lo-
cated in a building having a basement therein, means to
circulate air through said ductwork, and means to with-
draw air from said basement for introduction into said
ductwork.

3. Apparatus as in claim 1, said ductwork for bringing
air to be heated or cooled into said storage bin having an
inlet duct and a distributor manifold, a plurality of ducts
leading from said distributor manifold, a filter and
blower system to filter and circulate the air through said
ductwork, and auxiliary heat-producing means to supply
heat to said apparatus.
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4. Apparatus as in claim 3, said plurality of ducts ex-
tending around said liquid reservoir means.

5. Apparatus as in claim 4, and means to introduce
fresh air into said ductwork, said ducts which extend
around said liquid reservoir means being subject to ex-
ternal pressure from said non-liquid material, said non-
liquid material being in granular form at least in the areas
adjacent to said ductwork to exert substantially uniform
pressure on said ductwork. :

6. Apparatus as in claim 5, and a perforation at a low
point in said ductwork to permit escape of condensed
vapor.

7. Apparatus as in claim 1, said first mentioned duct-
work comprising blocks of material placed in said storage
bin in such manner as to provide air passageways for
distribution of the air into and in spaces among the non-
liquid heat or “cold” storage material. :

8. Apparatus for use in heating or cooling equipment
comprising a storage bin having walls, insulation ma-
terial adjacent the walls of a major portion of said storage
bin to retard escape of heat from or entrance of heat into
said storage bin, said bin containing fluid reservoir means
for enclosing a heated or cooled fluid, means for selec-
tively heating or cooling fluid in said fluid reservoir means,
said fluid reservoir means comprising a material capable
of transferring heat into or out of said fluid reservoir
means, heat or “cold” storage material which is non-fluid
at Jow temperatures in said bin and in proximity to said
fluid reservoir means so that a heat transfer will take
place whenever there is a temperature difference between
the fluid and the non-fluid material, said non-fluid ma-
terial and said fluid reservoir means having large areas
of surface exposed to air in said storage bin whereby large
quantities of heat may be transferred among the various
materials. and air in said storage bin whenever a tem-
perature difference exists among the materials or be-
tween the materials and the air, ductwork comprising a
plurality of fluid conduits in said storage bin, said fluid
conduits having conduit means connected therewith and
extending to the inside of the storage bin from a location
outside of the storage bin so that air to be heated or
cooled may be introduced into said plurality of fluid con-
duits, said fluid conduits having openings to permit air
being introduced through said conduit means and said
fluid conduits to escape into said storage bin and directly
into said non-fluid material whereby such air may pass
in spaces through said non-fluid material and around said
fluid reservoir such that the air temperature will be raised
or lowered by the warmed or cooled apparatiis in said
storage bin, and means, leading from a location inside of
said storage bin to a location outside of said storage bin,
through which air which has been warmed or cooled may
flow to the outside of said storage bin.

9. Apparatus as set forth in claim 8, said non-fluid ma-
terial being placed in said storage bin to a thigh level ad-
jacent the peripheral walls of said storage bin and to a
lower level in the central area of said storage bin, thus
providing crawl-space between the top of the bin and the
non-fluid material for installation, inspection and repair
of apparatus in said storage bin.

10. Apparatus as set forth in claim 8, said fluid in said
reservoir being a liquid, means to introduce makeup
liquid to said reservoir and to prevent filling of said res-
ervoir above a desired level, and means to prevent en-
trance of sediment or trash into said reservoir.

11. Apparatus as set forth in claim 8, filter means in
said ductwork - to filter the air being circulated there-
through, auxiliary heat-producing 'means connected to
said ductwork, and bypass duct and damper means to
permit the flow of air to bypass said fluid conduits which
have openings therein.

12. Apparatus for use in heating or cooling equipment
comprising a storage bin having walls, a top and a bot-
tom, insulation means adjacent to said walls and top to
reduce transfer of heat to or from said storage area, said
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storage area having a storage tank therein for containing
a liquid such as water, said storage tank comprising a
heat conducting material, said storage tank being smaller
in size than said storage area leaving a space around said
storage tank inside of said storage area, said space con-
taining stones, perforated fluid conduit means adjacent to
the bottom of the storage aréa, said perforated fluid con-
duit comprising pieces of masonry placed with spaces
therebetween serving as perforations in said fluid conduit
means, means for selectively flowing a heated or cooled
liquid into and out from said storage tank to thereby heat
or cool said storage tank and the stones therearound,
means to introduce air to be heated or cooled to said
perforated fluid conduit means and directly into said

stones so that the air may. circulate through and around .

the warmed or cooled stones and storage tank to there-
by warm or cool the air.

13. Apparatus for use in heating or cooling equipment
comprising a storage bin having walls, insulating means
in proximity to said walls to retard flow of heat from or
to said storage bin, means in said storage bin to store heat
or “coolers,” means to introduced -a fluid, such as air, to
said bin to be heated or cooled, perforated conduits in
said storage bin to distribute said fluid to the means to
store heat or “coolness,” said perforated conduits com-
prising pieces of masonry placed in said storage bin with
spaces between adjacent pieces of masonry, said spaces
serving as perforations in said conduits so that the fluid
coming through said ducts may pass directly into the
means to store heat whereby said fluid will be heated
when the temperature of the means to store heat exceeds
the temperature of the finid to be heated, and duct means
leading from said storage bin to permit fluid in said stor-
age bin to pass therefrom as additional fluid is introduced.
" 14. Apparatus for use in-heating equipment comprising
a storage bin having walls, a top and a bottom, insulation
means for a major portion of the walls and top and lo-
cated with respect to said walls and top so as to reduce
escape of heat from the storage bin, the bin containing
liquid reservoir means of lesser capacity than the storage
bin thus providing a space substantially surrounding the
liquid reservoir means inside of the storage bin, means for
heating the liquid in said liquid reservoir means, a non-
liquid heat storage material which is non-liquid at low
temperatures located in the space and adjacent to the lig-
uid reservoir means, the liquid reservoir means comprising
a material capable of transferring heat out of the liquid

reservoir whereby a heat transfer will take place when--

ever a temperature difference exists between the liquid
and non-liquid material, an opening in the storage bin
for bringing air into the storage bin for circulation through
the non-liquid storage material, the air being heated in the
bin when the apparatus inside is warmer than the air,
and an.opening in the storage bin through which the
heated air leaves from the storage bin.

15. Apparatus for use in heating equipment comprising .

a storage bin having walls, insulation material adjacent
the walls of a major portion of said said storage bin to

10

retard escape of heat from said storage bin, said bin con-
taining fluid reservoir means for enclosing a heated fluid,
means for heating the fluid in said fluid reservoir means,
said fluid reservoir means comprising a material capable
5 of transferring heat out of said fluid reservoir means, heat
storage material, ‘which is non-fluid at low temperatures,
in said bin and in proximity to said fluid reservoir means
so that a heat transfer will take place whenever there is
a temperature difference between the fluid and the non-
10 fluid material, said non-fluid material and said fluid res-
ervoir means having large areas of surface exposed to air
in said storage bin whereby large quantities of heat may
be transferred among the various materials and air in
said storage bin whenever a temperature difference exists -
15 among the materials or between the materials and the air,
ductwork comprising a plurality of fluid conduits. in said
storage bin, said fluid conduits having conduit means con-
nected therewith and extending to the inside of the storage
bin from a location outside of the storage bin so that air
20 to be heated may be introduced into said plurality of fluid
conduits, said fluid conduits having openings to permit
air being introduced through said conduit means and said
fluid conduits to escape into said storage bin and directly
into said non-fluid material whereby such air may pass
25 in spaces through said non-fluid material and around said
fluid reservoir such that the air temperature will be raised
by the warmed apparatus in said storage bin, and means,
leading from a location inside of said storage bin to a lo-
cation outside of said storage bin, through which air has
30 been warmed may flow to the outside of said storage

bin.
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