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1o all whom it may concermn:

Beitknown that I, Joux Corris, acitizenof

the United States, resmhng at Des Moines, in
the county of Polk and ~tate of Iowa, have
invented a certain new and useful btuamm

Heating Apparatus, of which the io]lowmu 13
a specl[lcatlon

Thisinvention relates to that class of stean-
heating apparatus in which the air is first re-
moved from the apparatus and then steam ad-
mitted into it at or below thm()Spheru, pres-
sure. |

My object 1s to provide asteam- heatmgsys-—

tem having both a high and a low vacuum-

compartmmt the low vacuum- compartment

being sufficient for the ordinary requirements
of the apparatus and the high vacuum-com-
partment arranged to be ‘uﬂzomaucallv placed |

1n COIHlTlLlI]IC&LlOIl with the low vacuum-com-

partment to thereby increase the amount of

vacuum 1n the low vacuum-cormpartment in

the event that through leakage or otherwise

the normal amount of vacuum in the lower
vacuum-compartment has been decreased.
A further objectof my invention is to pro-

vide an apparatus of this class of simple, du-

rable, and inexpensive construction and hav-
ing few parts.
A further ob ject’is to provide an apparatus

of this class in which the vacuum is automat-
1cally maintained at a certain predetermined

amount from the vent-valves of the radiator
to the vacuum-tank and also at a certain pre-
determined amount of considerable less de-
oree throughout the radiators and supply-
pipes of the entire systemn, to the end that the

difference in the amount of vacuum in the ra-

diator and the plpes leading to the vent-
valves will be sufficient to maintain the vent-
valves in their closed position and for the

further reason that in the event of a leakage

in any point throughout the entire apparatus
the vacuum will not be destroyed and will
be automatically maintained at the desired

amount no matter whether the leakage oc-
curs beyond the vent-valves or throughout the
raciator and supply-pipes.

My invention consists in the construction,
arrangement, and combination of the various

| parts of the device Wl‘ﬁf@bf the objects con-

templated are attained, as hereinafter more
fully set forth, pointed out in my claims, and
illustrated in the accompanyling drawings, in
which—

Figure 1 illustrates diagrammatically ‘the
complete heating apparatus, a part of the

vacuum-tank being broken away to show its

Interior construction. Kig. 2 shows an en-
larged detail view, partly in section, of the
thermostatic regulator and valve. Tig. 3
shows an enlarg ed detail sectional view il1us-
trating the ﬂmd -pressure motor for control-
ling Lll(}-_:.LdlIllelOl’l of steam to the radiator.
and IF1g. 4 shows a sectional view of the valve
controlling the fluid - pressure motor of the

raciator.

Referring to the accompmwmo drawings,
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I have used the reference-numeral 10 to indi- _

cate a vacuum-tank. Near the top of the tanlk
is a horizontal partition 11, dividing the tank
into two comipartments. A vacuum- -indicator
12 1s connected with the upper compartment,
and a similar indicator 13 1s connected with
the lower compartment. Theupperandlower
compartments are connected with each othel
as follows: The numeral 14 indicates a pipe
communicating with both compartments and
arranged on the exterior thereof. In sald |
pipe 14 is a throttle-valve 15, controlled by
the valve-stem 16. A pipe 17 communicates

‘with the pipe 14 at one end and an automatic

diaphragm-motor 18 at its other end, which
motor is connected with the valve-stem 16.
The said auntomatic di .-;I[)]IIJLG' m - motor 18 of
common construction and 1s so arranged tlm,t
when the vacuum 1n the pipe 17 re aches a9, Cer-
tain predetermined amount the valve 15 will
be automatically closed.

The reference-numeral 19 indicates a pipe
communicating with a vacuum-pump 20 and
the upper compartment of the tank 10.- The
said vacuum-pump 20 1s operated by an en-
gine 21, said eng _ _
steam-~-supply pipe 22. A cut-off valve 29*is
placed in this pipe, and in the supply-pipe 22

)

1s a throttle-valve 23, and this throttle-valve

23 is connected with an automatic diaphragm-

motor 24, said motor communicating, by means

Ine being provided with a
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of a pipe 25, with a pipe 19. The motor 1s so
arranged that when the amount of vacuum
in the upper compartment of the tank 10 and
in the pipe 19 reaches a certain amount the

throttle-valve 23 will be automatically closed

and when the amount of vacuum falls below
a certain point the throttle-valve 23 will be
automatically opened, so that the steam-en-
oine 21 will be started and the air will be
pumped from the upper compartment of the

- tank 10.

15

As will hereinafter appear, the water of con-
densation is discharged or drawn into the
lower compartment of the tank 10, and 1 have
provided means whereby this water of con-
densation is automatically pumped to a point

. of discharge—tfor 1nstance, into a steam-
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65 vated and the valve is closed, the riser and

boiler—this mechanism comprising an auto-
matic diaphragm-motor 26, communicating
with the lower compartment of the tank 10.
The lever of the automatic diaphragm-motor
connects with the valve-stem 27 of the throt-
tle-valve 28 on the steam-supply pipe 29, lead-
ing to the steam-engine 30. The steam-engine
30 operates a pump 31, and said pump 1S pro-
vided with a pipe 32, comimunicating with the
bottom of the lower compartment of the tank
10. Hence when the steam-engine 30 1s op-
erated the pump 31 will withdraw the water
of condensation from the lower compartment
of the tank 10 and discharge it through the
pipe 33 to a boiler or other point of aischarge.

This mechanism obviously provides means

whereby when the water of condensation has

accumulated to a certaln amount the pressure

in the lower compartment of the tank 10 will
be increased by the weight of said water to
such an extent as to discharge a portion of
this water of condensation.

The reference-numeral 34 indicates a pipe
leading from the upper compartment of the
tank 10 to the vent-valve 35 of the rachator
96. This vent-valve is of the class that closes
by the passage of air through it at a certain
predetermined speed and is held closed by the
difference in the amount of vacuum in the pipe
34 and in the interior of the radiator. In the
pipe 34 is a cut-off valve 37, for purposes here-
inafter made clear.

The reference - numeral 38 indicates the
steam-supply main, one end ot which commu-
nicates with the lower portion of the lower
compartment of the tank 10. A cut-off valve
39 is provided in said pipe adjacent to the tank.
In the sapply-main is a main fitting 40, with
which a riser 41 and a return-pipe 42 commu-
nicate. These pipes 41 and 42 communicate
with a circulating-valve 43 of ordinary con-
struction. The riser 41 and the return-pipe
49 both communicate with the valve 43 on one
side of its valve-seat. They also communicate
with each other, and the radiator 36 commu-
nicates with the valve 43 on the other side of
the valve-seat. When the valve-stem is ele-
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return-pipes communicate with each other,

and when the valve is open steam enters the
radiator through the riser, and the water ot
condensation returns through the return-pipe

in the manner common to this class of valves.

I have provided an automatic diaphragm-
motor, clearly illustrated in Fig. 3, for oper-
ating this valve 43, said motor comprising a
bracket 45, designed to be attached to a ver-
tical support and having a vertical screw-
threaded opening in its outer end. Seated In
the screw-threaded opening 1s a concavo-con-
vex plate 46, having a cylindrical screw-
threaded projection 47 passed through the
screw-threaded opening in the bracket.
The numeral 48 indicates a concavo-convex
plate similar to the plate 46, but curved 1n an
opposite direction and connected with the
plate 46 by means of the bolts 49. Between
the plates 46 and 48 is a flexible diaphragm 50,
the edges of which are secured between the
plates 46 and 48. Connected with the under
surface of the diaphragm 50 is a stem 51, hav-
ing a socket 52 at its lower end provided with
a transverse opening 53 to receive a pin. This
socket is designed to receive the upper end of
the valve-stem 44, and obviously 2 pin may
be passed through the opening 53 and through
the valve-stem 44 to detachably connect said
parts. A spring 53* on the stem 51 normally
holds the stem downwardly. A pipe 54 passes
through the top portion of the plate 48, and

obviously the diaphragm is moved upwardly
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by suction within the pipe 54. As will be

seen by referring to Fig. 1, this pipe 54 com-

| municates with the upper compartment of the

tank 10. I have also provided an automatic

thermostatic regulator in the pipe 54, whereby

the amount of steam admitted to the radiator
may be controlled and governed by the heat
of the roomin which the thermostatic regu-
lator is placed.

Referring to Fig. 2 of the accompanying
drawings, the reference-numeral 55 is used
to indicate a braclket attached to a support
presented vertically and having an opening
in its upper end. The numeral 56 1ndicates
a concavo-convex plate having a cylindrical
extension 57 passed through the opening 1n
the bracket and supported thereby. A sec-
ond concavo-convex plate 58 is mounted on
top of the first, and between the two plates
is a thermostatic motor 58 of the class com-
prising two metal pieces, the edges of which
are hermetically sealed,and between the plates
is a substance capable of a considerable de-
oree of expansion and contraction under va-
riations of temperature. These thermostatic
motors are now 1n common use.
with the under surface thereof 1s a stem 59,
passed through the extension 57 and connect-
ed with a three-way valve 60, said valve be-
ing mounted on the pipe 54 and having one
outlet 61 communicating with the outside at-
mosphere. When the stem 591is pushed down-

Connected
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wardly by the expansion of the thermostatic
motor, the valve 60 is so arranged that air is
admitted through the part 61 of the valve 60,
and thence to the motor for the valve 43, and
when the stem 59 is elevated the passageway
through the pipe 54 is not interrupted. Any
valve accomplishing a similar purpose may
be used in this connection. An extensile coil-
spring 62 is interposed between the thermo-
static motor 58" and the plate 56 to normally
hold the stem 59 elevated. A thermometer

63 1s connected with the plate 56 by means

of the bracket 64, but does not affect the oper-
ation of the thermostatic motor. 1T have also

provided means whereby the system may be

adapted for using the exhaust-steam from an

T'he numeral 70 indicates a T connection
on the main 38, having a plug 71 therein.
This plug may be removed and an exhaust-
pipe attached thereto. |

In practical use and assuming that the pipes
22, 29, and 38 are all connected with a boiler
or other source of steam-supply, and assum-

ing, further, that the entire apparatus is filled,
with air, the valve 22 is first opened by hand’

and the steam -engine 21 started to operate.
This will operate the pump 20 and withdraw

the air from the upper compartment of the
tank 10. The upper and lower compartments
of this tank communicate through the pipe

14, and hence air will be drawn from the.en-
tire tank. The.cut-off valve 37 and the cut-
off valve 89 are both opened by hand, and ob-
viously the air from the entire apparatus will
be drawn through the pipes 34 and 38. Then

‘when the amount of vacuum reaches a cer-
tain predetermined amount-—say,forinstance,
ten inches—the automatic diaphragm-motor.

18 will operate to close the valve 15. Hence
the amount of vacuum in the lower compart-
ment of the tank and throughout the entive
apparatus will remain stationary at ten inches.
Then the valve 37 is closed by hand, the pump
20 continues to operate until the amount of
vacuum 1n the upper portion of the tank 10
reachesacertain predetermined amount—say,
for instance, twenty inches—whereupon the

automatic diaphragm-motor 24 is operated fo

close the valve 23 and stop the steam-engine
21 and the pump 20. Then the valve 37 is manu-
ally opened, thus providing a considerable
vacuum above the vent-valve 35 sufficient to
instantly close it if not already closed. |

Assuming that on account of a leakage of
alr into the apparatus the amount of vacuum

in the lower compartment of the tank 10 and.

throughout the entire apparatus as far as the
vent-valve of the radiators is reduced, it is

~obvious that the diaphragm-motor 18 will be

automatically operated to open the valve 15,

thus permitting the amount of vacuur in the

upper compartment of the tank 10 to rapidly

increase the vacuum in the lower compartment

of the tank and in the radiator and supply-
pipes to the proper amount. If the amount

of vacuum 1n the upper compartment is re-

duced below a predetermined amount, the au-
tomatic diaphragm-motor 24 is operated to set

In motion the steam-engine 21 and pump 20

until the proper amount of vacuum is reached.
When the water of condensation reaches a
certain height in the lower compartment of
the tank 10, the steam-engine 30 and pump 31

are automatically set in motion by means of

the diaphragm-motor 26. The upper com-
partrment constitutes what 1s sometimes called
a  high” vacuum-compartment and the lower
onea  low”vacuum-compartment. Thelower

chamber is connected with the return-pipe of

therein sufficient for the ordinary require-
ments of the system, and in the upper com-
partment a vacuum 1s maintained in excess of
the requirements of the system:

I shall next desceribe the means by which the
amount of steam admitted to the radiator is
controlled by the temperature of the room in
which the radiator is placed. The vacuum-

pipe 54 connects the upper compartment of

the tank 10 and the diaphragm-motor on the

valve 43, and the thermostatic motor is at-
tached to this pipe.
‘mostatic motor holds the valve 60 so that the
ends of the pipe 54 communicate, and in an-

In one position the they-

other position that part of the pipe 54 lead-
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ing to the radiator communicates with the
opening 61. - At no time is air admitted from

opening 61 to the pipe 54, that leads to the

vacuum-tank 11. - On starting the heating ap-
paratus the air may be drawn from the radi-
ators and then steam admitted thereto freely
through the valve 43 no matter what amount
of vacuum there is in the pipe 54 up to the
thermostatic motor.

move the valve 60 to position to communicate
between the ends of the pipe 54 then the

vacuum immediately draws the diaphraem 50

_ In the event that the
heat of the room becomes so great that the
thermostatic motor expands sufficiently to
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upwardly by suctior and closes the valve 48

and holds it closed until a fall of temperature
causes the thermostatic motor to move the
valve 60 to position to admit outside air
through the opening 61, thus destroying the
vacuum and aiding the spring 53* to open the
valve 43. -

Obviously my apparatus would operate
‘without vent-valves on the radiators or pipes

leading to the vent-valves, and when these are

I15

omitted the air is all pumped from the supply-

main, and the operation of the other parts of
the device would be the same as before de-
| 125

seribed. '
Having thus described my invention, what

I claim, and desire to secure by Letters Patent

ot the United States therefor, is— .

1. In a heating apparatus, the combination.
of a radiator, a vent-pipe communicating with

T_SO
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the radiator, a supply-main also communicat-
ing with the radiator, a compartment commu-
nicating with the vent-pipe, a second compart-
ment communicating with the supply-main,
means for pumping alr from the compartment

that communicates with the vent-pipe, a pipe

providing communication between said com-

partments and means for automatically closing
the passage-way through said pipe when the
amount of vacuum 1n the compartment com-
municating with the supply-main reaches a
certain predetermined degree.

9. In a heating apparatus, the combination
of a radiator, a vent-valve on the radiator ca-
pable of being closed by the passage of air
through it, a pipe communicating with the
vent-valve, a compartment communicating
with said pipe, a supply-main communicating
with the radiator, a second compartment com-
municating with the supply-main, means for
pumping the air from the compartment com-
municating with the vent-pipe, a pipe provid-
ing communication between the sald compart-

‘ments, a throttle-valve in said pipe, a pipe

communicating with the said second compart-
ment,a diaphragm-motor operated by the pres-
sure in the latter of said pipes and controlling
said throttle-valve. ,
3. In a heating apparatus, the combination
of a radiator, a vent-valve on the radiator ca-
pable of being closed by the passage of air out-
wardly through it, a pipe leading from the
vent-valve, a cut-off valvein said pipe, a tank
divided into two compartments and having

said pipe communicating with one of the said -

compartments, means for pumping air from
this compartment, -a supply-main communi-
cating with the radiator and also with the
other compartment of the tank,a cut-off valve
in the supply-main, a vacuum-indicator tfor
each compartment, a pipe providing commu-
nication between the compartments,a throttle-
valve therein, a pipe communicating with the

compartment that communicates with the sup-

ply-main, and a diaphragm-motor operated by

pressure in the latter of -said pipes and con-
trolling said throttle-valve.

4. In a heating apparatus, the combination
of a radiator, a vent-pipe communicating with
the radiator, a supply-main also communicat-
ing with the radiator, a compartment commu-
nicating with the vent-pipe, a second compart-
ment communicating with the supply-main,
means for pumping air from the first compart-
ment, a pipe providing communication be-
tween said compartments, means for automat-
ically closing the passage-way through said
pipe when the amount of vacuum in the sec-
ond compartment reaches a certain predeter-
mined degree, a discharge-pipe for the second

compartment, a pump communicating with

this pipe and means controlled by the amount
of pressure in said compartment for automat-
ically operating said pump.

5. In a heating apparatus, the combination

-
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of a radiator, a vent-pipe communicating with
the radiator. a supply-main also communicat-
ing with the radiator, a compartment commu-
nicating with the vent-pipe, a second compart-
ment communicating with the supply-main,
means for pumping air from the first com-

partment, a pipe providing comrunication

between said compartments and means for
automatically closing the passage-way through
said pipe when the amount of vacuum in the
second compartment reaches a certain prede-
termined degree, a discharge-pipe for the sec-
ond compartment, a pump communicating
with said pipe, a steam-engine coupled to the
pump, a steam-supply pipe for the engine, a
throttle-valve in the steam-supply pipe, and an
antomatic diaphragm-motor connected with
the said throttle-valve and communicating
with the said second compartment whereby
the pressure in the second compartment con-
trols the operation of the pump. _

6. In a heating apparatus, the combination
of a radiator, and a supply-pipe therefor, of a

compartment communicating with the radia-

tor, means for pumping air from said com-
partment, a pipe communicating with the
compartment, an automatic motor operated
by the pressure in the sald pipe, a valve 1n
the radiator supply-pipe controlled by said
motor, a three-way valve in the pipe between
the motor and compartment to provide com-
munication in one position between the com-
partment and motor and in a second position
between the outer air and motor and a ther-
mostatic motor controlling said valve.

7. In a heating apparatus, the combination
of a radiator, a pipe for supplying a heating
medium to the radiator, a valve for regulat-
ing the supply of heating medium, a fluid-
pressure motor foractuating said valve, a pipe
communicating with the motor, an exhauster
therefor, said pipe having an opening therein

between the motor and exhauster, and a ther-

mostatic valve controlling said opening, and
also controlling the passage-way through said
pipe. |

2 The combination of a radiator, a vent-
pipe communicating with the radiator, a sup-
ply-main also communicating with the raclia-
tor, a compartment connected with the vent-
pipe, a second compartment connected with
the supply-main, an exhauster for the first of
said compartments, a pipe providing commu-

| pication between the said compartments, &

valve in said pipe, and a fluid-pressure motor

actuated by the pressure in the latter com-

partment for controlling said valve.

9. The combination of a radiator, a supply-
pipe therefor, a compartment communicating
with the supply-pipe, a second compartment
communicating with the first, a valve for
controlling said communication between the
first and second compartments, a diaphragm-
motor operated by the pressure in the tfirst

| compartment for controlling said valve, a
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pipe communicating with the second com-
partment, an exhauster for said pipe, a valve
for controlling the operation of the exh auster,
and a diaphragm-motor operated by the pres-
sure 1n said pipe for controlling said valve.
10. In a heating apparatus in which the
heating fluid is used at or below atmospheric
pressure, the combination of a radiator, a sup-

ply-pipe, an exhauster for the supply-pipe, a

valve in said supply-pipe for controlling the
acdmission of the heating fluid to the racliator,
a fluid-pressure motor for controlling said
valve, a pipe communicating between the mo-
tor and the exhauster, a three-way valve in
said latter pipe adapted in one position to pro-
vide communication through the pipe to the
motor and In a second position to-provide
communication between the outside air and
motor, and a thermostatic motor controlling
said valve.

~11. In a heating apparatus, the combina-
tion of one or more radiators, pipes for con-
veying a heating medium to and from the ra-
diators, two vacuum-compartments, one of
sald compartments communicating with the
sald pipes, an air-pump exhausting from the

other compartment, means for sutomatically

controlling said air-pump by the amount of
vacuum 1n the latter compartment, a pipe
communicating between the two compart-
ments, and means for automatically control-

ling the passage-way through the pipe by the

amount of vacuum in the compartment that
communicates with the radiator-pipes. |

13. In a heating apparatus, the combina-
tion of one or more radiators, pipes for con-
veylng a heating medium to and from the ra-

diators, two vacuum-compartments, one of

said compartments communicating with the
said pipes, an air-pump exhausting from the
other compartment, means for automatically
controlling said air-pump by the amount of
vacuum In the latter compartment, a pipe
communicating between the two compart-
ments, and means for automatically control-
ling the passage-way through the pipe by the
amount of vacuum in the compartment that
communicates with the radiator-pipes, a pump
communicating with the said compartment

‘50 and means governed by the water-pressure in

said compartment for operating said pump to

discharge the water of condensation from said
compartment.
13. In a steam-heating

the return side thereof, said means compris-
ing in combination a high vacuum-compart-
ment and a low vacuum-compartment in com-
munication with each other, said low vacuum-
compartment being in. communication with
the radiators or coils, means for creating and
maintaining a vacuum in the high vacunms-

compartment equal to or in excess of the re-

quirements of the system, and means for gov-
erning the communication between said com-
partments according to the requirement of
the radiators or coils.

14. In a steam-heating system, the combi-
nation of the radiators or coils, and a vacuum
creating and maintaining means connected to
the return side thereof, said means compris-
ing 1n combination a high vacuum-compart-
ment and a low compartment in communica-
tion with each other, said low compartment

system, the combi-
nation of the radiators or coils and a vacuum
creating and maintaining means connected to
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being in communication with the radiators or

coils, means for creating and maintaining a
vacuum 1n the high vacnum - compartment
equal to or in excess of the requirements of
the system, and a valve for governing the
communication between said compartments
according to the requirementsof the radiators
or colls. -

15. In a steam-heating system, a vacuum-
pipe communicating with the return side

thereof, means for producing an initial vacu-

um in said return side equal to the require-
ments of the system, a valve in said pipe be-
tween the vacuum source and the radiators or
coils, an adjustable weight tending to open
sald valve, and a diaphragm exposed on one
side to atmospheric pressure and on its other
side to the pressure in the vacuum-pipe and
operating to close said valve when the initial

~vacuum has been produced.

JOHN COLLIS.

Witnesses: |
J. Rarrn Orwig,
- ReuBex G. Orwie.
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