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To all whom it may cmwew&;_ _ _
Be it known that I, HENRY L. GOODWIN, a
citizen of the United States, residing at New

York city, borough of Manhattan, county and
Stateof New York, have invented certain new
and useful Improvementsin Air-Heating Sys-

tems, of which the following is such a full,

~clear, and exact description as will enable
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anyone skilled in the art to which it apper-
tains to make and use the same, reference
being had to the accompanying drawings,
forming part of this specification. |

- Myinvention relates to a system for heating
by meansof hot-air; and the principal objects
of the invention are to provide an efficient

and economical means for foreing or pumping.

the fresh air through the heating apparatus
and thence into the main from which the hot
alr 1s taken for heating purposes.

T'o these ends my invention consists in the

various novel and peculiar arrangements and

~combinations of the different parts of the ap-
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paratus, all as hereinafter fully described
and then pointed oat in the claims.

I have illustrated types of my invention in
the accompanying drawings, wherein—

Figure 1 shows an embodiment of one form
of my invention, with the greater portion

thereofshownin vertical longitudinal section.
Fig. 2 is a detached view of the valve mech-
anisms of the steam-supply pipe and the pipe

- supplying the steam-radiator, the position of
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in Fig. 1.

the valves being the reverse from that shown
L. Fig. 3 is-an enlarged view of a
horizontal section of the lower portion of the
tubular valve. Tig. 4 is a plan view of an-
other form of my apparatus. Fig. 5 is a sec-
tional view, the plane of which section is in-
dicated by line y v, Fig. 4. Fig. 6 is a sec-

tional view of the apparatus shown in Fig. 4,

the various planes of which section are indi-

cated by lines « = in Fig. 4. o |
Referring to the drawings, in which like

numbers of reference indicate like parts

‘throughout,2 is the hot-air-supply main, from

which the hot air is taken or distributed for
heating purposes. This main 2 -leads from

the heating-chamber 3, in'which the fresh air

as 1t is introduced therein is heated by its
passage over the steam coils or radiator 4.

5 1s the fresh-air supply, which opens into
the water or pumping chamber 6 and which

.ments.

Fis su pplied with a valve 7 to pr*event:ﬂ;he, air

from passing from the water-chamber back

through the intake 5 during the pumping

action. | _ N _ |
8§ 18 a pipe which connects the water-cham-

‘ber 6. with the heating-chamber 3, and this

communicating pipe is provided with a down-
wardly-closing valve 9 and also with a float-
valve 10, which closes said communicating
pipe after the pumping action and serves to
prevent the water escaping from the water-

~chamber into the heating-chamber.

In order to move the body of water in the
water-chamber and cause it to act like a pis-
ton to drive the contained air through the

air-heating chamber 3 and at the same time
admitting the steam to the radiator, I provide

thefollowing mechanism. (Shownin Figs.1to
9, Inclusive.) The water-chamberis divided
into two compartments 11 and 12, which com-
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municate at the lower parts by passage-way -

13, and these compartments I term, respec-

tively, the ““first” and ‘‘second” compart-
The induction-pipe 5 and the educ-

tion-pipe 8 are both in communication with

| the upper part of the first compartment 11 of
thie water-chamber. The second compart-:
ment 12 is connected to an ordinary steam--

boiler 14 by means of steam-supply pipe 15,
having an upwardly-closing valve 16, con-

trolling its communication with the water-

chamber. From the valve 16 depends a tu-
bular air-compressing chamber 17, which is
open at the bottom and closed at all other

noints except at one side near the top, where
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there is an opening which is covered by the

outwardly-closing valve 18, having float 19

connected therewith. The air-compressing

chamber 17 moves vertically in a suitable

guide 20, and to one side of it is pivoted the
end of lever 21, which is fulerumed atits cen-

ter on the fixed bracket 22, and has its other
end pivoted at 23 to the tubular valve 24, the

upper end of which projects well within the
enlarged end of the supply-pipe 25 of the
steam-radiator 4, while the lower end thereof
projects down to near the bottom of the com-
partment 12, where its lower end works in a
suitable guide 26. This tubular valve 24 is
open at both endsand is provided with a lat-
eral valve-opening 27 near its center, which

18 covered and uncovered by the annular
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valve 28, which is carried loosely by said tu-
bular valve. Upon the exterior of the valve
24 just below the- opening 27 1s a fixed stop
29, upon which the annular valve 28 rests
loosely, and when the tubular valve 1s raised
the annular valve 1s carried up by the stop
thereon and is seated against the lower end

of the radiator supply-pipe 25, which enters

the second compartment of the water-cham-
ber. At the same time the annular valve 28

- covers and closes the lateral valve-opening
27 of the tubular valve, as will be understood

from Fig. 2. Atthelowerendof the tubular
valve 24 is a downwardly-opening valve 30,
while just above the lower end thereof is an
inwardly-opening valve 31, having-a wing 32,

‘which projects out into the surrounding wa-

ter to be acted upon by the movement of the
water, as hereinafter deser 1bed (See the en-
]ar@ed view, Fig. 3.)

The return- -pipe 33 of the steam-radiator 4
extends into the second compartment 12 of
the water-chamber and down to near the bot-
tom thereof, and is provided at its lower end
with an npwardly-closing valve 34. Thissec-
ond compartment 1s also connected to the
steam apparatus by means of a return-pipe

35, having therein a check-valve 36 for pre-

venting a backflow of water from the appa-
ratus into the compartment, at the same time
permitting the water under certain conditions
to pass from said compartment into the steam
apparatus. Thissecond compartment is also
provided with an air-vent 37, which Is con-
nected therewith at a point slightly above
the lowest point to which the water descends,
so that under certain conditions the air above
the water in the second compartment may
find an exit for a brief period through the
vent 37, the upper end of which extends

~ above the highest point reached by the water.
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Within the air-vent 87 is arranged a float-

‘valve 38, which keeps the vent closed as long

as the water in the second compaltmenb
stands above the lower opening of the vent.
In the operation of the apparatus described
in reference to Kigs. 1 to 3, inclusive, the
water-chamber is filled something more than
half full of water and the live steam upon
reaching a certaln pressure in the boiler opens

the valve 16 of the supply-pipe 15, which ac-

tion causes the tubular valve 24 to close, like-
wise the annular valve 28, carried thereby, so
that all communication is ¢cut ofi between the
space above the water in the second compart-
ment and the supply-pipe 25 of the radiator,
as will be understood from Kig. 2. The steam
thus entering the second compartment gradu-
ally depresses the water therein, thereby rais-
ing the water in the first compartment 11 and
driving the air therefrom through the heat-
Ing- chamber 3 and thence to Lhe hot-air sup-
ply 2. The depression-of the water in the
compartment 12 carries down with 1t the wing
32 of the valve 31, keeping this valve closed
until the water has about uncovered it, and

635,042 .

the valve 31 and momentarily enter the tu-
bular part 24 by reason of the pressure thereln
being less than thatin the sald compartment.
The air thus entering through the valve 31
so increases the pressure within that it allows
said tubular valve to gravitate down and for
the moment leaving the annular valve 23
closed, whereby the lateral opening 27 of the
tubular part is uncovered and admits the
steam into the tubular part and thence into
the pipe 25. After a small quantity of steam
has thus passed through the lateral opening
27 of the tubular part 94 the annular valve is
no longer held up by the difference in pres-
sure and drops down, and thus gives to the

steam a free passage from the eompartment

12 into the radiator supply-pipe 25, so that
the radiator is charged with suificient steam
to heat the air brought in contact with 1t 1n
the heating-chamber 3. The valve 30 in the

lower end of the tubular part 24 opens down-

wardly, so as to readily release any water ac-
cumulating in the lower end of the tubular
part 24. At the same time 1t prevents the
water in compartment 12 from being forced
into the part 24 when such water is being de-
pressed by the steam, as indicated in Ifig. 2.
The passage of the steam from the compart-
ment 12 into the radiator, as well as the con-
densation of the steam, produces a partial
vacuum above the water in the compartment
12, and this causesthe body of waterin the first
eompm tment 11 to flow back and be returned
into the compartment 12 by atmospheric pres-
sure in compartment 11, causing the second
compartment to fill. As the water begins to
rise in compartment 12, the air is compressed
within the air-chamber 17, the valve 18 of
which'is at such time closed, and the contin-
ned compression of the air within such cham-
ber lends material assistance to the closing
of the valve 16 of the steam-pipe 15. When
the valve 16 is thus closed, the water will
have reached the float 19, and thereby opened
the valve. The opening of this valve 18 per-
mits the compressed air to escape from the
air-chamber 17, and thus taking away the
support afforded by the compressed air per-
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mits the valve 16 to be readily opened by

the pressure of steam in the supply-pipe 15.
In order to prevent too great an accumulation
of air above the water-in the compartment 12,

Jprovide snch compartment with an air-vent

37, which opens therein at a point just above

the lowest level reached by the water and ex-

tends npwardly to a point above the highest
level attained by the water. Thisventis pro-
vided with a float-valve 38, which keeps the
vent closed as long as the water stands above
the opening of the vent.in the compartment.

"When too large a quantity of air has accu-

mulated above the water, such air finds an
oxit through the vent 37 as soon as the water
in the compartment iscarried down below the
vent-opening. The outer end of the vent 37
is provided with an ordinary automatic ther-

this permits the air above the water to open | malvalve 50, like that used on ordinary steam-
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radiators, and this valve remains open until |
contact is made with it by steam, the heat of

which at once closes the valve and prevents
further escape of thesteam. In this form of
the apparatus the water of condensation from
the radiator passes through the return-pipe

93 down into the compartm ent 12, and thisin-
creased quantity of water in the water-cham-
ber is compensated for by an equal amount.

of water being forced back into the boiler
through the return-pipe 35 at the time when

- the opening of the steam-valve 16 reduces
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pressure in the boiler sufficiently to permit

such return flow. |

Referring now to the form of apparatus
shown in Figs. 4, 5, and 6, the first compart-
ment 11 of the water-chamber is placed above
the second compartment 12, and they are con-

nected by pipe 13, which projects down to a
point near the bottom of the second compart-

ment and has its lower end provided with a
downwardly-opening valve 40, which valve is

connecterl by a pivoted lever 41 to the stem

42 of the valve 16, which controls the opening
of the steam-supply pipe 15 coming from the
boiler 14, The valve-stem 42 carries a float
43, which aids in closing the valve 16. This

second compartment is connected with -the

boiler 14 by pipe 35, having a check-valve 36
therein. The supply-pipe 25 of the steam-

- radiator 4, which is located in the heating-

chamber 3, projects within the second com-
partment 12 to near the bottom thereof, where
1t has an L.-shaped end for containing water
and is provided with a downwardly-closing

valve 43 to check a backflow through the pipe. |

- The quantity of water held by the lower bent

40

45

~end of this long leg forming'a U-trap 49 to-
hold water therein for the purpose of prevent-
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end of the pipe 25 offers enough resistance to

‘the steam to prevent it from prematurely

passing into said pipe. The return-pipe 33
of the steam-radiator is made in the form of

a siphon, with the short leg connected with a.

water-drum 44 at the lower end of the steam-

radiator 4, while the long leg of this pipe is

extended down below the second compart-
ment 11 and is brought up again and intro-
duced into the end thereof, the lower bent

ing the steam passing from the radiator to the
water-compartment 11 into which the water
1s introduced to pump the air thence into the
heater 3 through the connecting-pipe 8, hav-
ing a check-valve 9 therein. The long leg of
this siphon 33 is provided with an air-vent 45,
which may be of the ordinary type used in
steam-radiators for the purpose of letting out

the contained air when the apparatus ‘s
T'he space above the

started in operation.

water in the second compartment 12 under
certaln conditionsis placed in communication

with. the radiator supply-pipe 25 through

means of a pipe connection 46, which connects

with the side of the pipe 25 and projects into |

the upper part of the compartment 12 in such

- position that the end therein may be opened

or closed by the u nder side of the valve 16of

the hot-air main 2.

the steam-supply pipe 15. When the back- .

flow of water from the first compartment
into the second through the connection 13

forces open the valve 40 of such connection,

the valve 16 closes the supply 15, at the same

)
€}

time opening the passage-way 46, so that the

pressure in the space above the water in com-
partment 12 and the pressure within the pipe
25 are equalized. - RS

In the operation of the apparatus shown in

Figs. 4, 5, and 6, the second compartment 12
of the water-chamber being filled aboutthree- -
quarters full, the valve 16 opens when the

pressure of steam in the supply 15 becomes
sufficiently great to force down the valve,
and this admits the steam above the body of
water 47, at the same time closing the con-
nection 46 with the radiator-supply. The air
confined above the water interposes itself as
a layer between the water and thelive steam,
thereby preventing rapid condensation of the
steam, which would occur if the steam were
brought directly in - contact with the water.

depresses the same and forces it through the

radiator, the pipe 25 being carried up above
the drum to the same height as the bend in
the siphon 33, which is also in communication
with the drum. The water 1s thus raised
through the pipe 25, together with a large
quantity of steam which finds its way into
the radiator. Thiscontinues until the drum

75
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The pressure of the steam above the water -

supply-pipe 25into the drum 44 of the steam- -

95
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becomes filled with the accumulated water of

condensation from the radiator and the water
raised through the pipe 25 and overflows into
the sipnhon 33, the bend 49 of which in the
long leg being always filled with water. This
serves to siphon the water from the dram 44

into the compartment 11, and the large body

of water thus introduced moves through the

length of the compartment like a piston and

forces the air ahead of it through the pipe 8,
thence through the heating-chamber 3 into

through the compartment 11 it runs through

the connection 13 and opening the valve 40

simultaneously closes the valve 16 of the

steam-supply 15 and enters the second com-

partment. The closing of the valve 16 euts

thisstops the flow of waterandsteam through

the pipe 25 into the radiator, and this condi-

tion is maintained until the pressure of the
steam in the main 15 becomes ‘sufficiently
great to force open the valve 16, wherenupon
the operation just described is repeated.
1'his repeated pumping action of the water

serves to drive the fresh air taken into the

compartment 11 through the port 5- out of

such compartment through the pipe 3, thence .
T'his serves to keep up

through the heater.
a steady supply of hot airin the main 2, from
which 1t may be taken for purposes of heat-

Ing. In thisform of the apparatus the water
of condensation which accumulates in the

| radiator passes into the water-drum 44 and

o

As the water fiows back

105 -
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off the steam from the compartment 12 and
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‘remains there until siphoned out by the pipe

33, when, together with the water introduced
by the pipe 25, it is passed into the first com-
partment 11 to effect the pumping action. I
then passes into the compartment 12, from

where a portion of it eventually gravitates

back into the boiler through the return-pipe
35, so that substantially the same quantity

- of water is mainfained in the compartment

10

20

25

30

35

40

45

50

55

L60

12 throughout the operation of the apparatus.
When the air introduced in the heating-
chamber becomes heated by the radiator, 1t
is expanded, and such expansion tends to
force the air from the heater through the hot-
air-supply pipe 2.

It will thus be seen that in my improved
heating system I utilize the steam to move
the body of water with a piston-like action to
effect the pumping of the fresh air through
the heater and then introduce such steam
into the radiator, where upon losing 1ts heat
condensation takes place and this 1n furn as-
sists in actuating the valves of supply-pipe
of said radiator. |

In both the forms of apparatus in which 1
have shown embodiments of my invention
the air being confined above the water when
the live steam is introduced at such point by

the steam-supply, such air interposes itself

in a layer between the surface of the water
and the steam, thereby preventing rapid con-
densation of the steam.

In each of the forms of myinvention which
I have herein set forth the several parts there-
of are to be so proportioned that the volume
of water let into the pumping-chamber 11 18
to be sufficiently great to act like an ordinary
piston in foreibly driving the air out of such
chamber into the heater. In the operation
of my improved apparatus I estimate that a
boiler-pressure of, say, ten pounds will cause
the steam to force open the valve 16 and act
upon the water with sufficient pressure to
produce the desired pumping action. In the
form shown in Figs. 4, 5, and 6 a ten-pound
boiler-pressure will readily raise the water
through the pipe 25 into the water-drum 44

of the radiator in all cases where the height

of the pipe is under, say, twenty feet.

I wish to be understood as not limiting my
invention to the specific forms of apparatus
herein shown, as various changes may be
made in the construction of the same without
departing from the spirit of the invention.

- Having thus described my invention, what
I claim, and desire to secure by Letters Pat-

ent, is—

1. An air-heating system comprising the

combination of an air-heating chamber pro-

vided with an eduction-port and meéans for
heating the air in said chamber, a water-
pumping chamber having a valved induaction-
port for supplying fresh air thereto, a valved
cohnection between gsaid pumping-chamber
and said air-heating chamber, a steam-supply

pipe connected with said water-pumping

| ting the steam to the water-chamber and

causing it to move the body of water therein
for pumping the air from the water-chamber
into and through the heating-chamber, sub-
stantially as and for the purpose set forth.

2. An air-heating system comprising the

combination of an air-heating chamber pro-
vided with an eduction-port, a water-pump-
ing chamber having a valved induction-port
for supplying fresh air thereto, a valved con-
nection between said pumping-chamber and
said air-heating chamber, a valved steam-
supply pipe connected with said water-cham-
ber, a steam-radiator for heating the air in
said heating-chamber and having its supply

and return pipes each valved and connected

with said water-chamber, means for periodic-
ally actuating the valve of said steam-sup-
ply pipe to admit steam to the water-chamn-
ber for moving the water therein to pump the
air therefrom into the heater and then ad-
mitting said steam to the radiator, and means
for automatically taking a quantity of water
from the water-chamber to compensate for
the water of condensation added thereto by
the radiator, substantially as and for the pur-
pose set forth.

3. An air-heating system comprising the
combination of an air-heating chamber hav-
ing a hot-air-supply main leading therefrom,
a water-chamber provided with a valved 1in-
duction-port for supplying fresh air thereto,
avalved connection between said water-cham-
ber and heating-chamber, a steam-radiator
for said heating-chamber and having both its
supply and return pipes connected with said
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water-chamber, a valved steam-supply pipe

connected with said water - chamber, and
valves controlling said supply and return
pipes of the radiator whereby the steam in-
troduced into the said water-chamber by the
steam-supply pipe moves the body of water
and causes the same to expel the air from
said water-chamber into said heating-cham-
ber, said steam then passing into the radia-
tor, substantially as and for the purpose set
forth. o

4. An air-heating system comprising the

105
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combination of an air-heating chamber hav- -

ing a hot-air-supply main leading therefrom,
a water-chamber provided with a valved in-
duction-port for supplying fresh air thereto,
a valved connection between said water-cham-
ber and heating-chamber, a steam-radiator
for said heating-chamber and having both its
supply and return pipes connected with said
water-chamber, a steam-boiler and a valved
steam-supply pipe connecting the same with

‘said water-chamber, and valves controlling

said supply and return pipes of the radiator,
a return-pipe connecting said water-chamber
and said steam-boiler, whereby the steam in-
troduced into the said water-chamber by the
steam-supply pipe moves the body of water
and causes the same to expel the air from
said water-chamber into said heating-cham-

chamber, and means for periodically admit- | ber, said steam then passing into the radia-
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tor, substantially as and for the p'urpos"e set
forth. | |

5. An air-heating system comprising the
combination of an air-heating chamber hav-
Ing & hot-air-supply main leading therefrom,
a water-chamber comprising two communi-

- cating compartments, the first one of which

[0

15

20

25

30

35

40

55

6o

18 in communication with said air-heating

chamber by means of ‘a valved connection

and 1s provided with a valved induction-port
forsupplying fresh air thereto, a steam-radia-
tor for said heating-chamber and having its
supply and return pipes each provided with

valves and connected with the second com-

partment of said water-chamber, a valved

steam-supply pipe connected with said second

compartment of said water-chamber, where-

by the steam introduced in said second com- -

partment by the steam-supply pipe depresses
the water therein thereby raising the water
In said first compartment to pump the air
therefrom through said heating-chamber,said

steam then passing into said radiator, sub-

stantially as and for the purpose set; forth.
6. An air-heating system comprising the

ing a hot-air-supply main leading therefrom,

a water-chamber comprising two communi--

cating compartments, the first one of which
IS In communication with said air-heating
chamber by means of a valved connection
and 18 provided with a valved induction-port

for supplying fresh air thereto, a steam-radia-

tor for said heating-chamber and having its

supply and return pipes each provided with
valves and connected with the second com-

partment of said water - chamber, a steam-
boiler and a valved steam-supply pipe con-
necting said boiler with said second compart-
ment of said water -chamber, whereby the

steam introduced insaid second compartment

by the steam-supply pipe depresses the water
therein thereby raising the water in said first
compartment to pump the air therefrom

y through said heating- chamber, said steam

then passing into said radiator, substantially

as and for the purpose set forth., - .
7. An air-heating system comprising th

combination of an air-heating chamber hav-

ing a hot-air-supply main leading therefrom,

a water-chamber comprising two communi-

cating compartments, the first one of which
18 In communication with said air-heating
chamber by means of a valved connection

and 18 provided with a valved induetion-port.

for supplying fresh air thereto, a steam-ra-

~diator for said heating-chamber having its

supply and return pipes each provided with

valves and connected with the second com-

partment of said water-chamber, a valved
air-ventfor said second compartmentadapted
to remain closed until the water in said com-
partment falls to a certain level, a valved

steam-supply pipe connected with said second
~compartment of the water-chamber, whereby

the steam introduced in said second compart-

ment by the steam-supply pipe depresses the

combination of an air-heating chamber hav-

water therein thereby raising the water in
sald first compartment to pump the air there-

from through said heating -chamber, said

70

steam then passing into said radiator, sub-

stantially as and for the purpose set forth.

3. An air-heating system comprising the

combination of an air-heating chamber hav-
ing a hot-air-supply main leading therefrom,
a water-chamber provided with a valved con-
nection with said heating-chamber and pro-
vided with a valved induction-port, a steam-

both its supply and return pipes provided
with valves and connected with said water-
chamber, a steam-supply pipe connected with
said water-chamber and provided with a

75

radiator for said heating-chamber having

8o

valve,and connections between the valvesof

sald steam-supply pipe and radiator supply-
pipe respectively, whereby as one valve opens

-the other closes, substantially as and for the
purpose set forth. |

9. -An air-heating system comprising the
combination of an air-heating chamber hav-
ing a hot-air-supply main leading therefrom,
a water-chamber comprising two communi-
cating compartments, the first one of which
18 in communication with said air-heating
chamber by means of a valved connection
and 1s provided with a valved induction-port

90

for supplying fresh air thereto, a steam-ra-

diator for said heating-chamber having its
supply and return pipes each provided with
valves and connected with the second com-

partment of said water-chamber, and connec-

tions between the valve of said steam-supply

I00

pipe and said radiator supply-pipe causing

~one to open while the other closes, the said

valve of the steam-supply pipe having con-
nected therewith a vertically-moving air-com-

pressing chamber, whereby the air com-

pressed therein as the water risesin said sec-
ond compartment actuates the same to close
the valve, substantially as and for the pur-
pose set forth. S | | |
10. An air-heating system comprising the

~combination of an air-heating chamber hav-

ing a hot-air-supply main leading therefrom,
a water-chamber provided with a valved in-

duetion-port, a valved connection between
said water-chamber and heating-chamber, a

steam-radiator for said heating-chamber hav-
ing itssupply-pipe connected with said water-
chamber and provided with two-valves adapt-

ed to close simultaneously but open non-si-

multaneously, the return-pipe of said radi-

ator being also connected with said water-

chamber and provided with a valve, a steam-
supply pipe provided with a valve and con-

nected with said water-chamber, and means

for actuating reversely the valves of said
steam-supply pipe and said radiator supply-

forth. |

11. An air-heating system comprising the

combination of an air-heating chamber hav-

ing a hot-air-supply main leading therefrom,

| a water-chamber comprising two communi-

pipe, substantially as and for the purpose set
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cating compartments, the first one of which

is in communication with said air-heating

- chamber by means of a valved connection

IO

and is provided with a valved induction-port
for supplying fresh air thereto, a steam-radi-
ator for said heating-chamber having its sup-
ply and retarn pipes each provided with
valves and connected with the second com-
partment of said water-chamber, and connec-
tions between the valve of said steam-supply
pipe and said radiator supply-pipe causing
one to open while the other closes, the said
valve of the steam-supply pipe having con-
nected therewith a vertically-moving air-com-
pressing chamber,whereby the air compressed
therein as the water rises in said second com-
partment actuates thesame to close the valve,

-~ the said air-compressing chamber being pro-
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vided at its upper end with a float-valve

-adapted to close and remain closed until said

valve of the steam-supply pipe 1s closed, sub-
stanlially as and for the purpose set forth.
12. An air-heating system comprising. the
combination of an air-heating chamber hav-
ing a hot-air-supply main leading therefrom,
a water-chamber provided with a valved in-
duction-port, a valved connection between
said water-chamber and said heating-cham-
ber, a steam-supply pipe provided with a valve
and connected with said water-chamber, a
steam-radiator for said heating-chamber hav-

ing its return-pipe provided with a valve and

connected with said water-chamber, the sup-
ply-pipeof said radiator being connected with
said water-chamber and provided with valve
mechanism comprising an annular valve
adapted to close said pipe, a tubular valve
loosely extending through said annular valve

“and provided with a stop acting upon the un-

der side of said annular valve, said tubular
valve being provided with a lateral opening
covered by the annular valve when resting

~ on the stop, the said tubular valve projecting
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from a point within said radiator supply-pipe
down below the lowest level reached by the
water in sald water-chamber, means whereby
the sald valve mechanism of the radiator-sup-
ply is closed as the valve of said steam-sup-
ply pipe is open, and vice versa, the sald an-
nularvalve remaining ¢losed until said tubu-
lar valve is moved sufficiently far through it
to uncover the lateral opening therein, sub-
stantially as and for the purpose set forth.
13. An air-heating system comprising the
combination of an air-heating chamber hav-
ing a hot-air-supply mmain leading therefrom,

a water-chamber provided with a valved in-

duction-port, a valved connection between
the water-chamber and said heating-cham-

| ber,a steam - supply pipe provided with a

valve and connected with said water-cham-
ber, a steam-radiator for said heating-cham-
ber having its return-pipe provided with a
valve and connected with said water-cham-
ber, the supply-pipe of said radiator being
connected with said water-chamber and pro-
vided with valve mechanism comprising an
annular valve adapted to close sald pipe, a
tubular valve loosely extending through said
annular valve and provided with a stop act-
ing upon the under side of said annular valve,
said tubular valve being provided with a lat-
eral opening covered by the annular valve
when resting on the stop, the said tubular
valve projecting from a point within said ra-
diator supply-pipe down below the lowest
level reached by the water in said water-
chamber, the said tubular part having near
its lower end an outwardly-closing valve pro-
vided with a wing projecting outwardly into
the body of water, the said wing being acted
upon by said water to controlthe movements

of the valve, means whereby the said valve

mechanism of the radiator-supply is closed
as the valve of said steam-supply pipe is
open, and vice versa, the said annular valve

remaining closed until said tubular valve is

moved sufficiently far through it to uncover
the lateral opening therein, substantially as
and for the purpose set forth. |

14. An air-heating system comprising the
combination of a closed water-chamber pro-
vided with a valved induction-port for ad-
mitting fresh air thereto, a heating-chamber
and a valved connection between said water-
chamber and heating-chamber, a steam-ra-
diator for said heating - chamber provided
with a valved supply-pipe and a valved re-
turn-pipe each connected with sald water-
chamber, and a valved steam -supply pipe
connected with the upper part of said water-
chamber, the valve of said steam -supply

pipe being periodically opened by the pres-

sure of the steam thereon to admit the steam
above the water and move the same to pump
the air from the water-chamber, whereby the
alr above the water in said water-chamber
serves as a jacket between the water and
the steam Introduced above the same, sub-

stantially as and for the purpose set forth.

In testimony whereof 1 have hereunto set
my hand this 15th day of December, 1898, in
presence of the two subseribing witnesses.

'HENRY L. GOODWIN,

Witnesses: -
h WILLIS FOWLER,
SAML., M. CHESNUT.
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