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To all whom it may concern.:

- Be1t known that I, CLayTon AuBrA DUN-
HAM, a citizen of the United States, and a

resident of Marshalltown, in the county of

Marshall and State of Iowa, have invented

new and useful Improvements in Vacuum.

Heating Systems, of which the following is a
full, clear, and exact description:

The object of the invention is to provide

certain new and useful improvements in
vacuum heating systems whereby a thorough

“and uniform heating 1s Insured, a partial

vacuum may be maintained throughout the
system, only one pump. is employed for re-

turning the water of condensation directly.

to the boiler, the use of air-escape valves on
the radiators or like heating mediums is dis-

- pensed with, and the air in the water of con-

- 20

18 represented in the accompanying draw-

- which similar characters of reference indi-
30

- ment.

“densation is separated from the water and is

discharged at the pump, which latter is kept
primed at all times. -
The invention consists of novel features

‘and parts and combinations of the same, as

will be more fully described hereinafter and
then pointed out in the claims. |
A practical embodiment of the invention

ings, forming a part of this specfication, in
cate corresponding parts in all the views.

Figure 1 1s a side elevation of the improve-
Fig. 2 1s an end elevation of the

~pump and the parts connected therewith.
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~ Fig. 3 1s an enlarged sectional elevation of
‘the diaphragm controlling-valve. Fig. 4 is

an enlarged transverse section of the coup-

- ling for the said valve, the section being on

the coupling-block. Max
.sectional side elevation of the regulating-

40

the line 4 4 of Fig. 3. Fig. 5is a plan view of
KFig. 6 1s an enlarged

_valve between the air-chamber of the pump
- and the air-separating chamber. TFig. 7 is a

45
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. $lon prior to passing it into a boiler I by a |

“transverse section of the same. Fig. 8 is an

enlarged sectional side elevation of the
pump-governor, and Fig. 9 is a sectional view
of the expansion steam-trap. | '
The return-flow pipes A from the radiators
B are each provided with an expansion

steam-trap C and a check-valve (', and the

sald pipes A discharge the water of conden-
sation and the air contained therein into a
water-receiving chamber D, connected by a
pipe E with the suction-chamber of a pump
¥, having its discharge-pipe G extending to
a heater H to heat the water of condensa-

alr.

 pipe G, leading from the heater H to the

boiler 1. |

The heater H is preferably heated by the
steam to be used in the radiators B, and for
this purpose the steam—such as exhaust-

' steam, for instance—is passed by a pipe J into

the heater H with a view to separate any oil
that may be contained in the steam prior to
passing the steam from the heater H by way
of the pipe J’ and branch pipes J* to the radia-
tors to be heated. |

- In order to separate the air that passes
with the water of condensation into the suc-

tion-chamber of the pump F, the following
device 1s provided: The upper end of the air-
chamber I of the pump I is connected with
an air-separating chamber X by means of a
manually-controlled graduating-valve L, and

the upper end of the air-separating chamber

K 1s provided with an escape-pipe K’ for the
r. The air-separating chamber K is also
provided with a water-gage K?, and the said
chamber 1s connected by a pipe N with the
suction-chamber of the pump F, as plainly
indicated in Fig. 2, and in this pipe N are ar-
ranged a check-valve N’ and a valve O, con-
trolled by a diaphragm P, arranged within a
diaphragm-casing P’, connected by a pipe P?
with the lower end of the air-separating
chamber K. The valve-stem O’ of the valve
O 1s connected by a coupling-block O? with a,
stem O°, attached to the diaphragm P, and
the said coupling-block O? is engaged by a
lever O% fulerumed at O° on the valve-cas-
ing and provided with a suitable weight
O°. When the diaphragm P is in a lower-
most position, as il{)ustr&tedin Kig. 3, then
the valve O 1s closed and the flow of water
from the air-separating chamber K by way of
the pipe N to the suction-chamber of the
pump E is shut off. When the pump is in
operation and the water of condensation is
drawn from the receiver D into the suction-
chamber, then any air contained in the said
water passes up throug
and valve Li into the air-separating chamber
K, in which it separates from the water and
escapes through the pipe K’ to the atmos-
phere. The water passing up through the

air-chamber I and valve Li into the air-sepa-

rating chamber K rises therein, and when it
has reached a certain heicht then the column
of- water in the said chamber K exerts suffi-
cient pressure on the under side of the dia-
phragm P to move the same upward, and in
doing so the connected stems O® and O’ lift

ch the air-chamber ¥/
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the valve O o
pass from the air-separating chamber K by

way ot the pipe N into the suction-chamber

of the pump F to keep the latter primed. - By

‘taking the water from the chamber K g dis-

tance below the level thereof it is evident
that no air can pass by way of the pipe N into
the suction-chamber of the pump, as the air
1s separated from the water above the level
and escapes through the pipe K’ to the at-

mosphere.. If the water in the alr-separat--
ing chamber K falls below a certain: level, -
then the diaphragm P is moved downward:
by the action of the weighted lever O* and-
connected parts, so that the valve O closes:

~and the flow of water in the pipe N is shut off

20
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_until the water has again risen to the desired
- levelin the air-separating chamber K. * Nor-
- mally, however, the valve O is open, so that
& continuous flow of water takes place from
- the air-separating chamber K to the suction- |
- chamber of the pump F by way of the pipe N.-
~ The water forced by the pump F by way ' of

the discharge-pipe G into the boiler I is heat-

ed by the steam in the heater H, so that the-
water 1s passed in a heated condition directly
Arom the pump F into the boiler I without.
‘the use of an open heater and a separate

pump, as heretofore used in vacuum heating

systems. The pump F is provided at the |
e F* with a valve 3, (see Fig..

steam-inlet pi

- §,) controlled by a governor Q, connected by

- 35
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steam.
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claim as new and desire to secure by Letters. _
- - |- heater being heated by the steam previous to

60
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a pipe R with the receiver D and by a pipe R’

with the heating-mains. The pipes R and
R’ open into the governor Q at OpPo!
of a piston

certain -predetermined vacuum in ' the re-
ceiver D. By the arrangement described s

partial vacuum is maintained throughout the

entire system, and all the air and the water of
condensation is drawn by the pump F

through the traps C into the receiver D,
where the alr is separated from the water of .
condensation by the use of the alr-separating -
chamber K, and the pump is kept primed by
water flowing from the chamber K to the suc- .
tion-chamber of the pump. Thus air-valves:
in the radiators can be entirely dispensed
with. - o T
- Itis understood that the expansion steam-
-traps C allow the passage of water and air to

the receiver D, but prevent the passage of
- Having thus described my i_nvehtion, I

Patent— -

L. Avacuum heating system provided with
‘a pump for maintaining a partial vacuum in
the system and for forcing the water of con- -

densation back into-the boiler, and an air-

separating chamber connected with the ajp-.

chamber of the pump and with the suction-
chamber of the pump, whereby the air will be
separated from the water of condensation
| . o S

its seat, and water can now |

_ posite sides |
Q', connected with the valve Fe to -
throttle the same with a view to maintain &

pump and the pump kept primed.

prior to the discharge_ of the water from the

2. A vacuum heating system provided with

8 pump for maintaining a partial vacuum in
the system and for forcing the water of con-

densation back into the boiler, an alr-sepa-
rating chamber connected with the air-cham-
ber of the pump, for separating the air from
‘the water of condensation prior to discharg-
ing the water from the pump, a valve in the
connection between the said air-separating
chamber and the said pump air-chamber,
and a valved connection between the sepa-.
rating-chamber and the suction-chamber of
the pump. o

- 3. A vacuum. heating system provided with
a8 pump for maintaining a partial vacuum in

‘the system and for forcing the water of con-
~densation back into the boiler, an air-sepa-
| ra,tin% chamber connected with the air-cham-

ber of the pump, for separating the air from

78

8.0

the water of condensation prior to discharg- .

‘ing the water from the pump, and an auto-
matic valve controlled by the pressure of the
-water in the said air-separating chamber and
connected with. the suction-chamber of the

said pump. _

4. A vacuum heating system provided with

a pump for maintaining a partial vacuum in

the system and for forcing the water.of con-

90
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densation back into the boiler, an air-sepa-

rating chamber connected with the air-cham-
‘ber-of the pump, for separating the air from

the water of condensation prior to disché;rg- |

ing the water from the pump, a connection
‘between the said air-separating chamber and
the suction - chamber of  the said pump, a

‘valve in the said connection, and a.diaphragm
connected with the said valve and controlled

by the pressure of the water in the’said air-
separating chamber. . _

- 5. A vacuum heating system provided with
8 pump, an expansion steam-trap receiving

‘the water of condensation from the radiators,

a water-receiving chamber connected with

100
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the steam-trap and connected with the suc-

tion-chamber of the said pump,: an.air-sepa-

rating ‘chamber connected with:the: pump

‘air-chamber, a connection between the.said
| alr - separating chamber. and the suction-
chamber of the.said pump, a valve in the sgid-

connection, a diaphragm controlling the said

115

valve and actuated by the préssure of the -

| water 1n the said air-separating chamber; and

a heater through which extends the discharge-
pipe leading from the pump to the boiler, the

the latter passing to the radiators.

6. A vacuum heating system provided with

& pump, an expansion steam-trap - recelving
the water of condensation from the radiators,
8  water-recelving chamber connected with

the steam-trap and connected with the suc-
- tion-chamber of the said pump, an air-sepa-
| rating chamber connected - with. the pump
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‘ahi-chamber, a manually-controlled graduat-

ing-valve between the said pump air-cham-
ber and the air-separating chamber, a con-
nection between the said air-separating cham-
ber and the suction-chamber of the said
pump, a valve in the said connection, a dia-
phragm controlling the said valve and actu-
ated by the pressure of the water in the said
air-separating chamber, and a heater through
which extengs ‘the discharge - pipe leading

~ from the pump to the boiler, the-heater be-

20

ing heated by the steam previous to the lat-
ter passing to the radiators. .

7. A vacuum heating system comprising a
radiator connected with a steam -supply, a
receiver for the water of condensation, a con-

nection between the radiator and the re-,
“celver, a steam-trap in the said connection, a

vacuum-pump having its suction-chamber
connected with the said receiver, a boiler con-

~ nected with the discharge - pipe of the said

30
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pump,

“with the suction-chamber of the sa_id
a valve in the said pipe, and a diaphragm |

and an air-separating chamber con-
nected with the air-chamber and the suction-
chamber of the pump. -

8. A vacuum heating system comprising a

radiator connected with a steam-supply, a
receiver for the water of condensation, a con-

nection between the radiator and the re-

~ ceiver, a steam-trap in the said connection, a

vacuum-pump having its suction-chamber
connected with the said receiver,a boiler con-
nected with the discharge - pipe of the said
pump, an air-separating chamber connected
with the air - chamber of the pump, a pipe
connecting the said air-separating chamber
ump,

controlling the said valve and controlled by

a8

the water-pressure in the said air-separating .

chamber. .

9. In a vacuum heating system, a receiver
for connection with a radiator, a pump with
the suction-chamber of which the receiver 1s

connected, an air-separator, a valved connec-

tion between the separator and the air-cham-
ber of the pump, a valved connection between
the separator and the suction-chamber of the
pump, and means controlled by the height of

40

the water in the separator for controlling the -

valve in the connection between the sepa-
rator and the suction-chamber of the pump.

50

'10. In a vacuum heating system, the com- . |

bination with a pump, and an air-separating

chamber, of a connection between the sepa-
rating - chamber and the pump, a valve n

said connection, a casing connected with the

air-separating chamber, and a diaphragm in

‘the casing and connected with the said valve.

11. In a vacuum heating system, the com-
bination with an air-separating chamber, and
a pump, of a connection between the sepa-
rating - chamber and the pump, a valve 1n
said connection, a casing connected with the

separating-chamber, a diaphragm in the cas-

ing, and provided with a stem, a couphing be-
tween the stem of the diaphragm and the

55
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valve-stem, and a weighted lever connected

with said coupling.

In testimony whereof 1 have signed my
name to this specification in the presence of
two subscribing witnesses. S

Witnesses: -
- E. G. Beesown,
E. A. FrANCIS,

CLAYTON A. DUNHAM.
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