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To all whom itﬂay concern;:

Be it known that I, Hecror NARANTO, a citizen of

the Republic of Costa Rica, Central America, residing
at Alajuela, in said country, have invented certain

new and useful Improvements in Heating or Refriger- 1
of which the following is a specifica-

tion.

- My invention relates to apparatus for creating, main-
‘talning and regulating atmospheric temperature in

buildings, rooms and other places, more especially de-

, systems, whether applied to the heat-
ing of a single structure or building or to a system hav-
ing a central plant from which the heat ig distributed

for-example, in

‘towns and cities; my invention relates more particu-

~larly to the embodiment of a central station at which
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the heating medium is brought to a proper temperature
-and from which the

-points desired; and finally, the invention relates

said medium is distributed to the
to,
forming
to .refrigerating as
In the specification and claims,

and includes, the adaptation of the apparatur,
an embodiment of the invention,
well as heating.

therefore, T wish it distinctly understood that wherever

the terms “heating’’ or “reirigerating’® or ““cooling’’
are used they are not to be taken for words of limita-
tion, as these are interchangeable and merely rela-

tive terms, the main function of the apparatus being |

based upon the principle of well recognized heat ex-
changers, in which temperature of one medium is al-

tered or changed, that is, either raised or lowered by
“the influence of another medium thereupon.

The object of my invention is to provide an appara-

. tus, of the kind above indicated, which shall be simple
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in construction and effective in operation, and suscep-
t1ble of adaptation to the heating of a single unit, such
as a single building, or to a group of such units consti-
tuting a defined portion of a town or city, or the whole
of such town or city, as conditions may warrant; to

provide such an apparatus as will be economical in con-
struction and operation, durable in use and compara-

tively easy to install: and one which, with the least
changes in existing heating systems in old buildings,

~ay be applied to the latter as readily as to new build-

Ings or constructions; and, further, to provide such an
apparatus, in the operation of which the temperature
of the heating or cooling medium may be controlled
and regulated at will; and, finally, to so improve heat-
Ing systems of this class that their adoption for practical
use may be insured. | |
With these general objects in view, my invention
consists in the novel construction of apparatus, and in
the novel arrangement of parts constituting the gystem,
with the details thereof, as hereinafter described, with
reference to the accompanying drawings, and more
particularly pointed out in the claims. -

, .

through 2 pulley 11.
| located about. 180 degrees apart to insure slternate

from the respective cylinders

In the drawings, Figure 1 is g plan view of one em-
bodiment of my invention;. Fig. 2 is a longitudinal sec- -

tion, with certain parts in elevation, of a pair of the air

pumps forming a part of my invention; Fig. 3 is a ver-
tical sectional elevation of one of the heat exchangers
or furnaces; Fig. 4 is a sectional plan view of a supple-
mentary exchanger forming one element of the system;
Fig. 5 is a vertical cross section of the conduit inclosing
the air distributing pipe; Fig. 6 isan enlarged sectional
detail of an individual reheater, as a modification s and
Fig. 7 is a sectional detail of a modified form’ of initial
heat exchanger: o o

‘Referring to the drawings, in which the same or like
characters relate to the same or corresponding parts in
all the views, I will first describe the. invention as
embodied in a system, wherein a central initial heat
exchanging plant is designed to heat or cool the air and
distribute the latter through the system of pipes cf

conduits to the various buildings or'structures com-

prising the group or groups in the town or city; and,
at the. proper point I will designate the separate ele-
ments which may be utilized in connection with the
single unit, the latter meaning a single building or

structure. With special reference to Fig. 1, the nu-

merals 1, 2, 3, and 4, indicate a series of pumps or
compressors, preferably connected in pairs.and of the

single acting reciprocating type, or of any other suit-
able type, rotary or reciprocating. The piston 5 (see:

Fig. 2) of each pump is driven by any suitable means,
28 by a crank disk 9, connected by a rod 7 with the

- piston rod 6 of each piston, and mounted on 2 suitable

shaft 10 driven from any suitable source of power
The crank pins on the disk are

action of the pumps-in drawing in the air and com-

pressing the same. Each pump ig provided with an

inwardly opening inlet valve 19 located near the dis-:
charge end of the pump cylinder, and closed by the
pressure of the compréssed air on the active stroke of the

piston. A discharge pipe 13 leads from the closed end of

the cylinder to a common discharge pipe 15; interposed

in the branches of each cylinder is an outwardly open-

ing check-valve 14 of common type closing against the

pressure from the discharge pipe 15 and opening under.
the force of the comvressed
| by the pistons 5.

In the common discharge pipe 16 of each pair of
pumps is formed a helical coil 16, inclosed in a heating
chamber or furnace 17 provided with an ordinary grate
26, from which latter the products of combustion pass
upwardly around the said coil 16 and are directed by a
suitable baffle plate 27 from below, around and above

said coil, thence downwardly through a smoke passage
| of flue 28, extending horizontally along the rear of each
| of the heating chambers and disch

arge into a chimney
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29. Any form of heating apparatus may be used, the |

furnace being illustrated as a simple example, and, of
course, either a gas or coal, or other fuel furnace may
be used, according to the local conditions. |
5 . Interposed in the pipe 15 between the initial cham-
ber or exchanger and the pump 1s a manometer 24 for
_determining the pressure of the air passing through pipe
15, while on the other side of coil 16 1s the thermometer
- 25 for indicating the temperature of the air in the pipe
15, through which the said air passes toward the dis-
tributing system. S -
While, in some cases, it may be sufficient to direct the
air from the initial heating chamber or’exchanger to
the point of delivery, it is advantageous, because of
the better control and regulation of the temperature
of the air, to lead the same through a supplemental or
auxiliary heating chamber or exchanger, a single one

of such. chambers being. sufficient to receive the dis- |

charge from a plurality of initial heating chambers or
exchangers. Such.a supplemental or auxiliary cham-
ber is indicated by numeral 19, which designates the
inclosing casing surrounding a cylinder 18, the lat-
ter receiving the air from the pipes 15 at one end,
“from all of the heating chambers or exchangers, and.
discharging it into the main. distributing pipe 20 at the
otherend. Anannularspaee 35 surroundsthe cylinder
18 which may communicate through valved pipes 34
_- and“sf_) with any-guité.ble source of liquid supply, such,
- for example, as a hot water supply where the heated
air is to be maintained at a sufficient temperature for
“heating purposes, or with a refrigerating liquid supply
where the-air is-to be cooled.. Under some conditions,
a cooling agent in solid form may be desirable, in
which instance the same may. be ‘introduced Ki}tltt:l the
‘space 35 and the supply replenished, from time to
‘time, through an opening in the gide of the chamber
19, closed by manhole plate 36. - I
The main distributing pipe or conduit 20 leads from
‘the central plant, as above described, towards .the
points in direction desired, as, for example, along differ-
ent streets of a. town or ¢ity from which extend branch
s?pply pipes2l. From each of the latter extend branch
pipes 22 into the room or building that is to be served.
- with the temperature controlling medium, contmlliﬁg
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cated. The main conduit or pipe 20 and the branch
- supply pipes 22 are located:in ditches below the surface
of the ground and, preferably, suspended ‘within an
inclosing nonconducting easing 30 of tile, terra cotta

ing the said conduits or conveying pipes may, if- de-
sired, be filled with a nonconducting material, but

ordinarily the air space will be sufficient. It will be |

notedi that the main. pipe 20 tapers from the central
plant towards points farthest therefrom, so that, as the
supply is drawn from points intermediate those farther
‘away and the central plant, the capacity of the main
* supply pipe is reduced, thus diminishing, to some ex-
tent the tendency of expansion of the air as the volume
‘decreases at the distant points. - |
The branch pipes 22 are intended to be connected to
the hot air ducts in the building or structure, which are
supplied with any suitable form of damper or valves of
common type, and, forming no part of the present 1n-
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65 vention, are not shown in the drawings. Sometimes

| for refrigeration and return to said champer. In cases

orthe like, by means of straps 31. The space surround- |

e bl

especially desired, I Iemploy, in lieu of the heating

“users to heat the-air to different points, as some users

valves 23 being suitably placed in said pipes as indi- | heating chambers may give place to a gingle such cham-

. 870,457

it may be desirable to distribute the air in buildﬁlgs or

rooms in fine streams, in which case a rose jet 22° may

be attached to the discharge pipe. | |
In someé instances, where the refrigerating effect i3 |
70

chamber or exchanger 17, a cooling chamber 17 1n-

closing the coil 16 and supplied by a suitablé pipe 17°°
with a refrigerating liquid which circulates around the

coil 16 and passes out through the pipe 174 to its source
| 75
where the hot air is to be delivered to points of gread
Jistance from the central plant, I preferably’ employ:

i reheating devices, located: at suitable intervals, se-ar-

ranged as to maintain a better control of the tempera- -
ture of hot air, as shown in Figs. 1 and: 8. In these: 8¢
figures, 17° indicates a housing in the area way, or in-a-

convenient point, near the house or building, and: pro-

vided with a door 32¢ and an escape opening’ 32% for
products of combustion. This housing, it willbe noted,
is above ground and incloses a coil pipe 32 to which: 85

watér is supplied by pipe-32* from the usual water sup-

ply system, the delivery 32" of said coil passing below

‘the ground and passing into o heat exchanging chamber .

19 surrounding the conduit or pipe 20: A discharge
pipe 32¢ leads from the .opposite end of gaid chamber a9 - -
-nd terminates in a discharge slightly above the ground' .
and below the inlet pipe 32¢. The water circulating

| through the coil 32 is heated by a suitable gas burner 33, .

the products of combustion: of which pags out through:
the opening 32¢. These reheaters, or auxiliary heaters, 95
serve to maintain the temperature of air at the desired
point, and are especially useful in very cold climates;
moreover, thelr use makes it possible for individual
may wish to have a temperature for example, 65 .de- 100
orees and others at 70 degrees, and so on. |

While T have shown and described the: central plant :
as embodying pairs of single acting pumps, my inven- - -
tion is not limited thereto, as a double acting pump:
may be utilized instead of: two single acting as shown, 108
or it may even be possible to use one single actingpump;
s0, also, may different kinds of air compressors be sub-
stituted for the reciprocating pumps, talen here simply
as a9 convenient example: Ag&lin, a plurality of: initial |
110
ber, and a plurality of supplementary heating cham-- |
bers be substituted for a single one, though the latter,

for- econornical reasons, is preferable, and similar con-

ditions apply to the reheating chambers and the re=
frigerating or cooling chambers. It is also to be noted’ 115 .
that my invention is capable of application not only to: -
buildings, mines; and other places, but to ships, and:

especially so when' fruits or other perishable goods-are

transported, the drying or heating and refrigemting: -

effects being utilized, as desired. | 120
Tt is- further obvious that various changes: may be -
made in the details of the construction, without depart-
ing from the spirit and scope of my invention, as diss
closed in the specification and set forth in the claims.

|- What I claim'and desire-to secure by Letters Patent 125

of the United States 1s: . | |
1. In a heating apparatus, the combination: with medns.
for compressing air, of means for distributing tbe said air |
to the place of use, comprising a main conduit and one.or
more branch conduits leading therefrom, am: initfal’ Heat 1 30

‘exchanger at a central station for recelving the compressed
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air from the compr essing means, a supplementary heat ex-
changer under (:untrul of the central station and arranged
to receive the air from said initial heat erchamvnr on its
way to the distributing system, and to discharge the said

air diveetly into the main conduit, substantially as da-
seribed, | ' '

2. In a heatines anparatus, the combination withh means
tor compressing air, comprising a plurality of air com-
pressing devices, of means for distributing said air to the
phice of use, and 1 heat exulmugei‘, comprising a pharality
of heat exchangers located-between the compressing means
atd said place of use for imparting the desired tempera-
fure rhereto and all communicating with the main dis-
(ributing conduir of the system, substantially as deseribed.

J. In a heating apparatus, the combination with means
for compressing airv, comprising a plurality of air COMPress-
tng deviees, of means for distribufing said air tp the place

of use. and a heat exchunger, comprising a plurality of
initial heat exchangers located betweoen the COMpPressing

means and said ptace of use for imparting tie desired
lemperature thereto, and a supplenmientary heat exchancer
arranged to receive the air from all of sald initial heat ox-

changers on the way to the distributing syqtem aubatan-
Linlly as desceribed.

4. In a heating .uumratuu, the combination with means |

For compressing atr, comprising a ]lllll‘:].llt}’ of air COMPLress-
ing devices, of means for distributing sald air to the place
use, and a heat exchanger,
initial heat exchangers located between the compressing
means and said place of use for imparting the desired tem-
peratare thereto, and a supplementary heat exchanger ar-
ranged to receive the air from all of .said initial exchangers
ol its way to the distributing system, said distributing

ol

System comprising a main conduit with switable branch

conduits leading to the points of dellvery, suhbtantmlly as
(eseribed.

2. In a heating apparatus, the combination with an. air

compressing means, of a distributing system connected
therewith comprising one or more conduits arranged to

distribute the air to the place or places of use, a lheat ex-

changing means comprising a plurality of heat exchangers

interposed between {he compressing means and distribut-
ing systen, a1 conduit connecting

with the distributing system, and one or more individual

ritheaters located in the distributing system near the place

or pliaces of use, substantially as described.

G. In a heating apparatus, the combination with an air
mmme%anw means, of the distributing system connected
therewith comprising a main conduit and one or more

braneh conduits arranged to distribute the air to the place

or places of use, a heat exchanging means interposed be-
tween the compressing means and distributing system,

comprising a plurality of

said@ heat Etchanwer*'-

— g ammrs S a

3

T

comprising an initial heat exchanger for receiving the air

from the compressing means, and a supplementary heat
exchanger connected to sald initial heat exchanger and to

the main conduit, and one or more individual reheaters-

located in the distributing system near the place or places
of use, comprising a heater supplied with a fluid medium,

and a casing surrounding the conduit through which said

luid medium circulates, substantially as described.
7. In a heating apparatus, the combination with an air

compressing means of the distributing system connected:

Lherewith comprising a main conduit and one or more
branch conduits arranged to distribute .he air to the place
or places of use, and heatl exchanging means interposed
hetween the compressing means and distributing system,
comprising an initial heat exchanger for recciving the air

. fromn the compressing means, and a supplementary heat

l‘\['hdll“‘t‘l connected to said initial heat exchanger and to
the main conduit, and one or more individual reheaters
located in the distributing system near the place or plac:.,s
of use, comprising a heater above the surface of the ground
supplied with a fluid medium, and a casing surrounding

the conduit thrnugh which said fluid circulates, substan-

tinily as deseribed.

8. In a heating apparatus, the combination with air
compressing means comprising a plurality of air compress-
ing devices, of an initial heat exchanger comprising a
plurality of heat exchanging units receiving air from said
compressing devices at a ceantral station, one or more sup-
blententary heat exchangers under control of the central

station receiving the air from said initial heat exchanger,
a distributing system connected thereto for distributing
the said air from the same, and a conduit connecting said-

subplementary heat exchanger or exchangers wﬂ:h the dis-
tributing system, substantially as described.

9. In a leating apparatus, the combination with air
complressing means, comprising a plurality of ailr compress-
ing devices, of an-initial heat exchanger comprising a
plurality of heat exchanging units receiwng air from said
compressing. devices at a central station, one or more sup-
plementary heat exchangers receiving the_.au- from said
Initial heat exchanger, a distributing system connected

thereto for distributing the said air from the same, and

one or more reheating devices located in said distributing

systemn near the place or places of use us Bubstantially de-
scribed.

~In testimony whereof, I have signed my name to this

specification, in the presence of two subscribing witnesses,

HECTOR NARANJO.

Witnesses :
RoLanDp C. Boorir,
R. T. FRAZIER.
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