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To all whom it maly concermw:

Be it known that I, GEORGE A. BARNARD,

new and useful Improvements in Heating A.p-
paratus, of which the following is a full,clear,
and exact description, whereby any oneskilled
in the art can make and use the same. |

My within-deseribed improvement relates to

the class of heating apparatus in which steam
is used as the heat-carrying medium, in €On-
nection with a - circulating system of pipes
and heaters; and the object of my lmprove-
ment is to provide means whereby a more per-
foct circulation throughout the system is in-

sured and the steam used ab the minimum

pressure with greater economy.
My improvement consists 1n the combina-

“tion of the steam-supply pipes, the radiators,

O

the return-pipes, and a closed condenser, the
said return-pipes having a pressure-reducing
valve located between the last heater of the sys-

tem and the condenser; and it further consists

in an expanding chamber connected with the
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steam-supply pipethat has a pressu re-reducing

valvebetweenthe boilerorlikesource ofsupply

and the expanding chamber; and it farther
consists in details of the several parts and
their combination, as more particularly here-
inafter described, and pointed out in the
claims. : : |

" In the within-described apparatus in which
my improvement 1S
a closed pipe or receiver attached to the re-
turn-pipes of a steam-heating system and In

which a partial vacuum is formed in a natural |

manner. The vacuum thus formed produces
a draft within the whole heating system con-

nected therewith in the direction of this con-

densing apparatus, so that all confined air,
water of condensation, and steam or vapor
within the pipes or coils are caused to flow to
the terminus of the discharge-pipes and into
such a receiver; but in case this receiver 18
omitted in the system, then the flow will be
directly into a condenser, which may be used
in addition to the receiver-chamber, Or
latter may be omitted. Xor most heating ap-
paratus but a few inches of vacuum (by gage)
is needed to obtain and maintain the neces-

" sary draft to properly circulate steam of low
For small heating systems with |

pressure.

embodied I make use ot

the

[

- pressure.

1o
‘This is for the reason that with a reducing-

‘comparatively short circulation an excess of

vacuum would be detrimental, for by main-
taining too much vacuum the steam would- be
rapidly withdrawn from the coils and pipes
and wasted by condensation in the condenser;

and even in large heating systems excessive

vacuum, by reason of its comparatively low
temperature, would cause rapid condensation

of steam within the coils and pipes by refrig-

eration instead of condensation by radiation,
which is the desired and natural process of
heating by a system of steam-pipes.

It is necessary in a perfect working system
of steam-heating pipes to mainotain full con-
trol of the steam-supply in circulation; and in
order to control this circulation and supply 1
make use of means for controlling it by the

degree of vacuum maintained, which means

consist of a pressure-reducing valve, usually
adjustable, that is placed 1n the vacaum-pipe
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between the condenser and return-pipes from

the heater. By adjusting the said reduaclng-
valve I am enabled to, regulate the vacuum to
best suit the peculiar condition of each plant,
and thus obtain the best results with great
economy of steam. | |
Another feature of my improvement, that
consists in devices for more economically and

effectually utilizing live sleamn and  at less

pressure in heating and drying apparatus, 18

effected by placing a pressure-reducing valve
in the supply-pipe and between the source of
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supply and an expansion tank or reservoir, 8;

the whole connected with a steam - heating
plant having a condensing apparatus that
causes the continuous flow of steam through
the pipes of the system by draft, and not by

I am aware that it is a common practice to

| place a reducing-valve 1n a steam-sapply pipe

between the boiler and the heating system for
the purpose of maintainingalower pressure of
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steam in the coils than is carried in the boiler 9§

‘and the main supply-pipe; but this device s

defective both in efficiency and in its failure
permit an economical use of the steam.

valve thus placed a sufficient volume of steam

is nof admitted to the pipes of the heating

system after reduction of pressure to convey

the required heat.

The amount of heat required in a steams
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heating system may be conveyed through the |

system by the circulation of steam at a com-
paratively low pressure—not exceeding three
to five pounds; but when admitted, as from a
Street-main, to the steam-heating plant in a
building through such a reducing-valve under

- the prior system referred to, there is not a suf-
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ficient volume of steam admitted to maintain
the circulation economically. By myim prove-
ment in this regard the tank or reservoir af-
fords a sufficient volume of steam expanded
therein to serve as a source of suppl y thatfully

volume of live steam at a low pressure and ex-
haust-steam (where such is used) at atmos-
pheric pressure is both effectually and eco-

nomically circulated throughout any system

of steam-heating plant to which my improved
method of maintaining the circulation by the
draft caused by a condenser on the end of the
system is used. |

Referring to the accompanying drawing,
the figure represents a steam-heating system,
and also illustrates the meansand the method
by which live steam directly from the boiler
may be used, or in place thereof the exhaust-
steam from an engine. These and the source
of supply of steam are shown as connected to
the system, but are not necessarily intended
to be used together. |

In the drawings, the letter A denotes the

~ exhaust-pipe from an engine, and A’ the out-
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let-connection therewith directly to the alr, a
steam-gate, ¢’, being located in the latter and
below ifs connection with a branch pipe, 1.
The exhaustiscontinued by a connecting-pipe,

B, leading into the steam-reservoiror expand-
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1ng chamber C. This latter may be simply a
cylinder of suitable capacity as compared with
the supply-pipe of the steam-heating system
to which it is connected, or it may contain any
device that serves as a feed-water heater for
the boiler. From this reservoir a leader-pipe,
D, connects it with radiators or coils E of a
steam heating or drying system, the water of
condensation being led therefrom by means
of the drip or return pipes F, that lead into
the receiver G for the water of condensation.

~'This receiver is provided with a water-gage,
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O, vacuum-gage L, and air-valve N, of ordi-
nary coustruction and arrangements.
also connected by a pipe, J, with a condensing
apparatus, H,thatisused for forming a vacuum
or alding the formation of a vacuum in the re-
ceiver G. The condensing apparatus I may
be of ordinary construction, with an inlet and
outlet, S and §', for injection-water. .

A reducing-valve, M, is placed in the pipe
J and on the sideof the condensing apparatus
toward the return-pipes of the system, for the
purpose of controlling the draft and flow
through the pipes of the system and the de-
gree of vacuum at the end of the system.

A direct communication between the boiler
and the receiver is formed by the pipe K/,
while the pipe K serves as a direct means of

communication between the receiver and the |

It is

reservoir C, and the latter is directly con-
nected with the boiler by means of the pipe
P, In which is placed a reducing-valve, .
The valves k &' are placed in the pipes K and
J, respectively, for the purpose, primarily, of
controlling the supply of steam for condensa-
tlon and obtaining a vacuum to draft the air
and water from coils of the system. The wa-
ter that accumulates in the receiver G may be
conveyed directly to the boiler by means of a
pump to which the pipe R leads and is con-

‘nected.
meets the demands of the heating-plant. This |

When my improved heating apparatus is
intended to be used with exhaust-steam as the

heat-carrying element, the boiler and the con-

necting-pipe P are of course not present, and

connections from the pipes A and B to reser-
volr U are opened, and also from the pipe K
to the receiver G and pipe J to condensing
apparatus H, in order to start a vacuum in G.
As soon as such a vacuum is formed the valve
k is closed and the valve opened in the riser
D,that permits the flow of steam through the
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supply-pipes and the coils of a heating, dry-

ing, or similar system, the return through

such a system being through the pipes F to

the receiver G. The exhaust-steam passing
into the reservoir C may be used, as before
stated, to heat feed-water for a boiler, or for
a similar purpose, and from the reservoir C
1t flows through the riser D, through the heat-
Ing or drying system and the return-pipes
thereof to the receiver G, in which a partial
vacuum 18 maintained by the condensation of
the steam or vapor in the condenser H, into
which it flows from the connecting - pipe J.
If, for any reason,there is not enongh remain-
Ing steam at the end of the system for con-

densing, a vacuuin may be created by the con-
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densation of a supplemental supply of steam

led directly from a boiler through the con-
necting-pipe K.

- The condensing apparatus His onein which
a supply of cold water forms the cooling ele-

ment for the formation of a vacuum, the ex-

1stence of which at the end of the system causes
a circulation of steam and water from the sys-
tem and through the whole of the connected
portion ofthe heating ordryingsystem through
the drip or return pipes into the receiver G.
By the maintenance of a ecirculation in this
manner the back-pressure on the engine and
any waste of steam are prevented; and on the
maintenance of the vacuum the thorough eir-
culation of the steam through the system de-
pends, so that it is important that there shall
be no outlet (as is the case in my improved
apparatus) from the condenser through which
steam or vapor, as such, can pass.

In prior heating systems that in general fea-
tures most nearly resemble my within - de-

scribed improvements there is, at the end of
the system of return - pipes, located a stand-

pipe or an equivalent outlet- pipe, not in-
tended for the passage of the water of conden-
sation, but to be used as what may be prop-
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erly called a “vapor-exhaust pipe,” and its
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- purpose and function insuch prior devices are |

~ to permit surplus steam or vapor to flow from
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~and this I provide by the reducing-valve M,
~ that is placed in the pipe J.

'

~ steam as a heating medium I establish direct

25

the pipe J to the condenser H. It is obvious
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~ is drawn through the pipes K and J to receiver

43

 must first pass into the reservoir or expand-
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by the draft or pulling of the vacuum end of

condenser H may be used by partially open-

the condensing tank or chamber freely to the
outer air. In such prior devices the flow of
steam through the system of pipes depends
on the initial pressure in the main supply-
pipe. o . '

Under certzin conditions it is desirable to |
create and continue a vacuum at the end of
the system that shall draw with full power
upon the said system, and means are neces-
sary for controlling the draft by the vacuum;

In the use of live steam instead of exhaust-

communication with the apparatus above de-
scribed by first creating a vacuum in the re-
ceiver G and condenser by opening the valve
%/, sothatsteam may flow direct from the boller
to the receiver &, or through the pipes Pand K
to the receiver G and condenser, until a satis-
factory vacuum is established, when the valves
in the pipe K or K’ are closed, and the steam
flows through the supply-pipe P to the reser-
voir C, and thence through the riser D and
the heating system flowing through the drip-
pipes Fand thereceiver G, and thence through

that the water of condensation and drip from
the system may be returned to the boiler in
any convenlent way. _

In case the reservoir C contains a heater for
the boiler feed-water the device may be used
as such, without using at the same time the
heating system, by closing the valves in the
connections between the reservoir and the
heating system. Ifdesired, thereceiver (:and

ing the valve BB’ to allow the escape of part of
the steam to the atmosphere,while the balance

G and condenser H, whence it may be con-
densed and returned to the heater or boiler; or
the valve B’ may be closed and a complete
vacuum forming or condensing system estab-
lished. | | |

~ Thereducing-valve,thatis placed in the sup-
ply-pipe P and on the boiler side of the reser-
voir C, is used for the obvious purpose of re-
ducing the steam from boiler-pressure to a

‘suitable pressure for its economical use in the

heating system; but in order to do this 1t

ing chamber C, so that snfficient volume of
steam is assured to answer the demands caused
by the continual circulation that is maintained

the system. The use of this reservoir or ex-
panding chamber, in combination with the re-
ducing-valve P’ thus located, forms an impor-
tant feature of my improvement. |

It will be observed that by the use of there-
ducing-valve adjacent to the condenser H, 1
secure further and complete control of the cir-
culation of steam through the system, and ef-
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fectually adapt my improvement to any type

of steam-heating plant.

~ By the term *‘ closed,’’ as used in the follow-

ing claims with reference to the condenser, L
mean to be understood as describing one in
which there is no stand-pipe, valve, vent, or

outlet of any nature that will serve as a means - '

of communication with the outer air by which
the steam may find exit other than after 1t has
been condensed into water. |
I claim as my improvement—

1. Iu a steam-heating apparatus, in combi-
nation with a source of steam-supply, a sup-
ply-pipe, the radiators, the return-pipes, the
closed tank, and the closed condensing appa-
ratus located at the end of the system,whereby
a vacuum is produced and maintained at the
end of the circulatory system, all substantially
as described. S | ”

2. In a steam-heating apparatus, in combi-

nation with a source of steam-supply, the
steam-supply pipe P, the reservoir C, the riser
D, the radiators E, the return-pipes I, the
closed tank &, the pipe J, connecting said
tank with the closed condenser H, the closed
condenser H,and the reducing-valve M,located
in the pipe J, all substantially as described.
‘3. In combination with a source of steam-
supply, the steam-pipe B, the reservoir C, the
supply-pipe D, the radiators E, the return-
pipesF, the receiver (3, into which the return-

pipes lead, the vacuum-pipe J, the condenser

H, the pipe K, connecting the reservoir and
the receiver, and the several steam-valves in

the pipes D, K, and J, all substantially as de-

scribed.
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4. In combination with a steam-boiler, the
steam-reservoir C, the connecting-pipe P, hav-

ing therein a reducing-valve, I, the steam-

supply pipes, the radiators, and the return-

pipes, the receiver G, into which the return-
pipes lead, the condenser H, the vacunm-pipe
J, the pipe K’, connecting the boiler and the
receiver, and the reducing- valve M in the
vacuum-pipe, all substantially as described.

GEORGE A. BARNARD.

Witnesses:
W. J. MORGAN,
Wy, H. WEIGHTMAN.
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