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To all whom it may concermn: - l From the above it will beapparent that my
Be it known that I, WiLLIAM P. SKIFFING- | improved method secures marked advan-
TON, a citizen of the United States, and a resi- | tages, from the fact that the pressure within 55
dent of the city of New York, in the county | the radiating apparatus can be reduced to
5 and State of New York, have invented a cer- | any point desired, and the temperature thus
tain new and useful Method of Heating; and accurately regulated, so that a given temper-
I do hereby declare that the following is a | ature can be produced by the use of a mini-
full, clear, and exact description of the same. ' mum quantity of steam, or other heating 6o
This invention relates to the method of | agent. S |
1o heating which consists in supplying steam, It will be obvious that my improved method
or other suitable heating agent, to systems | may be efficiently operated not only when
employed for heating buildings, and main- | embodied in a heating system in which only
taining the circulation of the heating agent | one radiator or heater is employed, but also 63
throughout the system, and it originally | with pluralities of heaters or radiators, as
it formed part of the subject matier of my ap- | shown in the accompanying drawings form-
plication for Letters Patent filed August 11, | ing part of this specification, to which refer- -
1891, under Serial No. 402,334. . | ence should be had to fully comprehend the
My improved method consists, in supply- invention. . , 70
ing steam or other heating agent (drawn from In said drawings similar lefters of refer-
20 aboiler,or othersuitable source) in measured . |; ence indicate like parts in the both figures
quantities, at or below atmospheric pressure | which will now be described sufficiently to
and causing said steam to flow to the place | enable those skilled in tho art to readily un-

of use by reducing the pressure thereat. . fde:rsta{nd the practical adaptations of my 75
In the best embodiment of my improved [ method. , |
2 method the air which 1s in the heating sys- | - Figure 1 shows an apparatus containing

tem at the start, or which collects therein | but a single radiator or heater, the same be-
from time to time during its operation,is re-.| ing connected on the plan of a single pipe sys-
moved from the system independently of the ‘tem,—that is to say, having but one pipe for 8o
pressure within the system. By thismethod | the admission of the heating agent and the
30 T am also enabled toregulate more accurately, | return of the water of condensation. Fig.2
and between wider limits, the amountof heat | illustrates an apparatus containing three ra-
which is given off by the radiating appara- diators or heatérs, all of them connected on
tus. Thus, while the radiator, (by having its | the plan of a double pipe system, and each &5
heating agent under a pressure somewhat | radiator having in its own particular supply
35 less than the atmospheric. pressure,) would pipe a measuring device which is supple-
heat the air in a room substantially as effi- I_mental to the restricted or contracted open-
~ciently as the same radiator having the same | ing in the main supply pipe. | |
heating agent under a pressure of thirty | I will now describe in their order the differ- go
pounds, it will be seen that by reducing ent forms of apparatus shown in both the fig-
40 sufficiently the pressure upon the heating | ures, and the manner in which my improved
agent in the radiator, such heating agent may | method is carried out in such several arrange-
be so expanded, and thé number of heat | ments. . I
nnits contained in it may be so reduced as | Referring to Fig. 1, a is aradiatoror heater 35
to supply a less degree of heat to the air of | which is constructed in any usunal orordinary
45 the apartment. In this way the temperature | manner. - b is the supply pipe, which is con-
of the apartment is readily reduced, whereas, | nected with any suitable source from which
in the old systems, if the radiator were used } the steam or other heating agentis to be sup-

_at all, the heat given off by it could only be plied to the system. Thissupply pipeis pro- ico
' changed within very narrow limits and this vided with a measuring device consistingof a -
5o mainly by varying the pressure of the heat- | restricted or contracted openingc. T'hisopen-
 ing agent in the boiler, or other source of | ing ¢ can be made in any suitable manner, as
| | by reducing the diameter or size of the pipe,

supply.
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drawn.

or by employin .
the opening in the pipe to the desired point,
or by employing what is technically called a
reducing valve, that is to say, a valve which
will operate to keep the pressure in the pipes
at one side of it at a certain point, no matter
how the pressure may vary above that point
in the pipes on the other or supply side of

the valve. ‘The size of this restricted open- |

ing will depend upon the extent of surface
to which heat has to be supplied in the radi-
ating appliances, and upon the pressure of
thesteam or other heating agentin the source
of supply from which the heating agent is
d is an extension of the supply pipe,
running down to the tank e¢,in which the wa-
ter of condensation is collected. This tank ¢
as shown, is open to the atmosphere, but the.
pipe d extends down nearly to the bottom of
the tank e, so that the lower end of the pipe
d can be sealed by the water of condensation
which escapes into the tank e. f is an air
pipe independent of the supply pipe b, and
connected at one end with the heater ¢, and
‘at the other end with an exhauster 4. The
exhauster may be of any ordinary construe-
tion adapted to the work to be performed,—
the varieties of exhauster which I prefer to
use being a steam-jet exhanster, when steam

30 above the pressure of the atmosphere can be

conveniently obtained to supply it,—or a
water-jet exhauster supplied by water un-
der pressure. In the construction shown in

- .the drawings the pipe f is connected with
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~otherheatingagentfrom being drawn through

the heater at a snitable place above the
point where the water of condensation eol-
leets. g 1s an automatic valve placed upon
the air pipe f, for preventing the steam or
the pipe f after the air has been exhausted
from the heater. Thisvalve g is constructed
in such a way that it closes when the heating
agent 18 brought into contact with it, but
opens when any quantity of air collects near
it, and thus reduces the temperature of that
part of the heater. < is an ordinary valve

 placed in the supply pipe b, to enable the

50

supply of the heating agent to be entirely
¢ 1off when desired.

-y improved method is carried ouat in the
employment.of the apparatus just described

and shown in Fig. 1 of the drawings as fol-

lows: I will suppose that the heating agent

55 _
-any degree of pressure, either above atmos-

'63

65

employed is to be steam. The steam is taken
from any source of supply and may be under

pheric pressure, or just equal to atmospheric
pressure, or below atmospheric pressure.
The valve zisopened so as to permit the steam
to passthrough the supply piped and through
the restricted opening ¢ in that pipe. The
exhauster /1 is put into operation preferably
at or about the same time, and the air is ex-
‘hausted from the radiator ¢ and the supply
pipe b and its extension d, through the air
pipe f. Before the operation is begun, the
lower end of the pipe d is sealed in the tank

I
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g a valve adapted to reduce [ ¢, by placing water in the tank e to a height

sufficient to seal the lower end of the pipe d,
or by using an ordinary check valve. By rea-
son of the exhausting of the air from the ra-
diator and its pipes, the steam is very quickly

‘introduced into the radiator ¢, and the radia-
tor is in this way brought into almost imme- .

diate operation in heating the surrounding
atmosphere. Assoonasthesteam reachesthe
‘automatie valve g, that valve is closed by the

| action of the heat given off by the steam at

that point. The system is now full of steam.
T'hissteam will be under a pressure just equal

‘to or less than atmospheric pressure, by rea-

son of the fact thatthesteam has had to pass
‘through the restricted opening ¢ of the supply
pipe and into a space, to wit, the pipes of the

‘reduced. As the radiator gives off its heat
‘the steam in such radiator will be condensed,
tending in this way to reduce the pressure in
‘the radiator. Asaresultof this condensation
‘and. consequent reduction of pressure, more
steam will flow into the radiator through the
‘restricted opening ¢ in the supply pipe, and

‘in this way the supply of steam in the radia-

tor will be maintained; but, by reason of the

steam in the radiator will, under ordinary
conditions, be kept at a pressure equal to or
less than atmospheric pressure, and will there-
fore be expanded into greater volume and a
-smaller amount of steam will fill the radiator

‘heater from which air has been exhausted.
-and 1n which the pressure has therefore been -

restricted opening in the supply pipe, the
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and will acecomplish the work of heating the :

‘same. As the steam is condensed in the ra-
diator, the water of condensation flows back
through the vertical part of the supply pipe
b and its extension d, down into the tank e,
‘where it is collected. - |

The operation above described is mad_é POS-

‘sible by the fact that the escapeorreturn pipe
for the water of condensation is sealed at its
lower end. The effect of sealing this pipe is

to prevent the pressure of the steam in the
system from being in any way affected or
‘modified by any pressure which might other-
‘Wwise be admitted into the system by the re-
turn pipe. | | I

 In a heating system it is generally known
‘beforehand what pressure the steain will be
‘under in the boiler, or other source of supply
from which the steam is taken. This being
known, and the extent of surface
ing system which has to be heated being also

known, the restricted opening ¢ can be made

of such a size as under the conditions named
to permit the entrance of only such an amount

of steam as will keep the steam within the

System at atmospheric pressure or a pressure
less than atmospheric pressure.

As already stated, in placeof the restricted
opening ¢ oi the form shown in Fig. 1, a. re-

ducing valve could be put in its place, which
would also.operate in the manner already ex-
plained to keep the steam in the system at
-the desired pressure.

in the heat-
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Tt is necessaryin carrying cut my improved |

method by the apparatus just deseribed, to
keep the system substantially exhausted of
This i3 accomplished by bringing the
exhauster % into operation, whenever air col-

lects in the radiator or at any point or points |

of the system.

Referring to Fig. 2, a’, a¢* and a° are radia-
tors or heaters made of any suitable con-
struction, and the number of which may be
varied as desired. b is the supply pipe for
theadmission of steam. ¢ isareducingvalve

placed in the supply pipe, constructed in such |

a way that the pressure on the heating sys-
tem side of it can be kept at a pressure just
equal to atmospherie pressure, or at a press-
ure below that point, irrespective of the va-
riations of the pressureof the steam upon the
other sideof it in the source of supply. The
radiators shown in this figure are all con-

structed in accordance with the double pipe |

system, that is to say, the steam is admitted
to each radiator through the branch of the
supply pipe b, and the water of condensation
is permitted to escape from each radiator
through a separate return pipe.

ing from the radiator a’ to the tank e, or to a
common pipe d* which connects the return
pipes from the different radiators and which
itself runs into the tank e. d*is the return
pipe for the water of condensation leading

from the radiator ¢® and connecting with the
common pipe d* that extends into the tank e.

ds is the return pipe that leads from the radi-
ator a® into the common pipe d* that runs
into the tank e. XEach of the return pipesd’,
d?, d® is provided with a check valve near its
lower end, just above where it connects with
the pipe d*. These check valves serve to per-
mit of the escape of the water of condensation
through the return pipe d* but to prevent the

return in the contrary direction of any steam-

orairinto such return pipes. f isthe air pipe

which is provided with several branches lead-

ing to each radiator and one branch leading
to the top of thetank e. Theair pipe is con-
nected at one end totheexhauster 2. Thisair
pipe isalso provided with automatic valves g

" atthe points where it is connected with the ra-

diators and with tank, for the purpose of pre-
venting the exhaustion of steam from the
radiatorsand tank intotheair pipe, asalready
explained in connection with Fig. 1. p is a
pipe running from the lowerend of the supply
pipe b down to the common pipe d* for permit-

ting the escape of such water of condensation |

as may flow down the supply pipe b. This
pipe p is also provided at its lower end with
o check valve for the purpose already de-
seribed. The tank e is provided with two
valves or pet-cocks £, [, one at the top of the
tank to admit the air when it is desired to
draw off the water of condensation, and one
at the bottom of said tank to permit the es-

capeof the water of condensation. Any other

| time.

| d’ is there-
turn pipe for the water of condensation lead-

suitable means may be employed for this pur-
pose. 7/, * and r®are reducing valves placed
in the short branches of the supply pipe 0,

which - lead to the radiators a’, ¢?, and a° re-
spectively. These valves 7/, 7% and 7° are re-

.

dacing valves similar in character to the

valve ¢ and tend to supplement the action of
the valve ¢. They also enable the three ra-

| diators to be operated under different press-

ures, that is to say, the valve " may be so
regulated as to keep the steam in the radiator
o’ at atmospheric pressure, the valve 7° may
be so regulated as to keep the steam in the
radiator a® under a pressure of three pounds

below the atmosphere at the same fime, and "
the valve 8 may be so regulated as to keepthe

steam in the radiator a® under a pressure of
six pounds below the atmosphere at the same
In this way the three radiators may be
operated under different pressures, the result
of which would be that the three radiators
would tend to heat the rooms in which they

were placed, respectively, to different degrees.

My improved method is carried out by the

apparatus shown in Fig. 2 in substantially

the same manner as already explained in con-
nection with the other figure, with the ex-

go

ception that in addition to regulating the

pressure of the steam in the system by means

of the reducing valve ¢, the pressure in each

radiator can be separately regulated bhelow
that point by its own reducing valve.

It is obvious that the supplemental reduc-

ing valves ', 7* and r° might be omitted, and

the pressure in the system controlled simply .

by the reducing valve c. o
Alihough the different forms and arrange-

ments of apparatus above described are emi-

nently suitable for use in the employment of

| my improved method, it must be understood

that I do not limit myself thereto, as it will
be apparent to those skilled in the art that
such apparatus may be differently consti-

tuted and arranged by the mere exercise of

an engineer’s judgment while not departing
from the essential principle orsacrifiving the
advantages of the invention.

What I claim as new, and desire to secure
by Letters Patent, is— -

1. The method of heating which consistsin
supplying steam in measured quantities ator
below atmospheric pressure and causing the

i flow of said steam to the place of use by re-

ducing the pressure thereat. - .

2. The method of heating which consistsin
supplying steam 1n measured quantities at or
below atmospheric pressure, and causing the
flow of said steam to the place of use by ex-

‘hausting the air therefrom, and causing the
steam. to condense thereat and conducting

away the water of condensation, substantially

t as before set forth.

- WILLIAM P. SKIFFINGTON.
- Witnesses:
RoBT. A. KELLOND,
HENRY D. WILLIAMS,
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