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To all whom it may concern:

Be it known that I, JaMEs L. SPARKS, a
citizen of the United States, residing at St.
Louis, Missouri, have invented a certain new
5 and useful Improvement in Vacuum Steam-
Heating Systems, of which the following is
a full, clear, and exact description, such as
will enable others skilled in the art to which
* it appertains to make and use the same, ref-

16 erence being had to the accompanying draw-

ings, forming part of this specification, in
which— , o ,

. Figure 1 is an elevational view of a vacu-
um steam heating system constructed in ac-

- 35 cordance with my invention; Fig. 2 is an en-

larged sectional view taken on approxi-
mately the line 2—2 of Fig. 1; Fig. 3 is an
enlarged view partly in vertical section of a
portion of the vacuum pump and the valve-

20 operating mechanism; Fig. 4 is a front ele-

. vational view, partly in vertical section of
the valve operating mechanism; Fig. 5 is a
side elevational view of said valve-operat-

~ ing mechanism, the steam valve being shown

95 in section; Kig. 6 is a detail perspective view

of the water-spraying device; and Fig. 7 is

an enlarged vertical sectional view of the

steam valve and its casing. ,

" This invention relates to vaeuum steam

- 3¢ heating systems.

The main object of my invention is to pro-
vide a vacuum steam heating system which
is so designed that a continuous vacuum
will be maintained in the radiators and circu-

g5 lating pipes of the system even after the

steam 1 the boiler has dropped below at-
mospheric pressure.

Another object of my invention is to pro-
vide a system of the character “déscribed

40 comprising & steam vacuum pump and

‘means independent of the boiler which sup-
plies the system with steam, for generating
steam and introducing it into the cylinder
of the vascuum pump. And still another

45 objec’ of my invention is to provide novek

mean: {or imparting movement to the valve-
operating mechanism which controls the ad-

mission of steam to the vacuum pump:
Other objects and desirable features of

50 my invention will be hereinafter pointed out.
) Briefly described; my improved system |

comprises a boiler for generating steam, ra-
diators and circulating pipes for receiving
the steam from the boiler, a steam vacuum
55 pump connected to one of the circulating

pipes and adapted to exhaust the air from

the system so as to create a vacuum therein,

and means independent of the boiler for gen-
erating steam and introducing it into the
cylinder of the vacuum pump to create a
vacuum therein when the steam condenses.

In the preferred form of my invention as
herein shown, the means independent of the
boiler for generating steam and introducin
it into the vacuum pump, consists of a co
or similar heating device arranged in the

fire-box of the boiler and connected to a .

60
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valve casing provided with a valve that i1s

operated automatically to admit said steam
into the vacuum pump, said valve being so
constructed that the steam which is gener-
ated in said coil or auxiliary steam generat-

70

ing device is introduced into the circulating .

pipes and radiators of the system after the
vacuum pump. has been supplied with a
charge otP steam. Means is also provided
for permitting the steam that is generated in
the boiler to flow into the vacuum pump
whenever an excessive pressure is obtained
in the boiler so as to prevent the water in the
boiler from backing: up or being forced into

‘the .coil or auxiliary heating device that is

arranged inside of the fire-box of the boiler.
The means for imparting movement to the
valve-controlling' mechanism consists of a
bellows that is adapted to be expanded by
gas produced from a volatile hiquid con-
tained in a device that is heated by the
steam that exhausts from the cylinder of the
vacuum pump, and means is also provided
for locking the valve-operating mechanism
to prevent it from admitting steam to the
cylinder of the vacuum pump so long as a
certain vacuum exists in the system.

Referring to the drawings which illustrate
the preferred form of my invention, A desig-
nates & steam boiler of any preferred design,
B designates one of the radiators of 2 vacuum
steam heating system, 1 a pipe leading from
the boiler A to said radiator for introducing
steam into same, and 2 a pipe leading from
the radiator or from one of the circulating
pipes of the system for exhausting the air
therefrom so as to create a vacyum in
of the radiators and circulating pipes of the
system. .

The reference character C designates the
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cylinder of a steam vacuum pump into which -

steam 1s introduced so as to create.a vacuum
when the steam condenses, the air exhaust
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- that leads from the steam dome by means of’

pipe 2, which leads from the radiators and
circulating pipes of the system, being tapped
into a pipe 3 that passes into the upper end
of the cylinder C of the vacuum pump, a
check valve 2 being arranged in the pipe 2
to prevent steam from entering same. 'The
upper end of the pipe3 projects into a valve
casing 4 inside OF which a steam valve 5 is
arranged, and one port of said valve casing
1s connected by means of a pipe 6 with the
steam pipe 1 that leads from the boiler A.
Means separate and distinct from the
boiler A .is provided for generating steam l
which is introduced into the cylinder of the !
vacuum pump, and in the preferred form of !
my invention as herein shown, said means
consists of a coil 7 that is arranged inside of
the fire-box of the boiler A, as shown in
dotted lines in Fig. 1. . The water in the
boiler A is introduced into the coil 7 by means
of a pipe 8, and a pipe 9leads from the upper
end of said coil to a steam dome 10 provided
with a drain pipe 11 that leads to the lower'
end of the coil 7, the water supply pipe 8
from the boiler being tapped into tKis rain
pipe 11. A pipe 12leads fE‘om the upper side
of the steam dome 10 to one of the ports of
the valve casing 4 of the steam valve, and the
steam supply pipe 1 which leads from the
boiler A is connected to the steam pipe 12

a pipe 13." Check valves 132,82 and 11 are

water supply pipe 8 from the boiler, and in
the drain pipe 11 from the steam dome, and
said check valves are so designed that they
open.in the directions indicated by the ar-
rows in Fig. 1. - - .

~ The valve 5 that controls the admission of
steam into the cylinder of the vacuum pump
is'provided with a duct 14, as shown in Fig. !
7, that is adapted to always register with |
two of the admission ports of the valve cas- |
ing 4, said valve casing being provided with
three admission ports, one of which commu-
nicates with the pipe 3 that projects into the
upper end of the cylinder of the vacuum
pump and the other two admission ports
communicating with the steam pipes 6 and
12 that lead from the steam supply pipe 1
and the steam dome 10, respectively. The
valve 5 is rotatably mounted in the casing 4
and is adapted to receive a quick and sudden
stroke by mechanism hereinafter described,
said valve-operating mechanism comprising
an actuating lever 15 shown in Fig. 3 that
has one of its ends adjustably connected bK
a set screw 16 to a belll crank lever 17 whic
is pivotally connected at 18 to a stationary
support, herein shown as a casing 19, inside
of which a bellows or expansible device 20
is arranged. The other end of the lever 15
is connected by means of a link 21 to the
operating mechanism for the valve 5, and a

" 929,

weight 22 is adjustably mounted on said

800

lever 15 to move it downwardly or in the
direction indicated by the arrow X in Fig. 3.
‘The lever 15 is movéd upwardly by means of
the bellows 20, the top portion of which is

- provided with a projection 23 that is pivot-

ally connected t0 one arm of the bell crank
lever 17 to which the lever 15 is secured. -
The means herein shown for expanding the
bellows-20 consists of a closed reservoir 24
inside of which gas is generated when the
steam escapes from the lower end of the cyl-
inder C of the vacuum pump through the
exhaust pipe 25 leading therefrom, said res-
ervoir being provided at its lower end with a
plurality of approximately U-shaped tubes
26 that contain alcohol or some other vola-
tile liquid. The upper end of the gas reser-
voir 24 is connected to the bellows 20 by

70

80

means of a conduit 27 so that the gas which -

1s generated in said reservoir .can flow into
the bellows and expand same and thus im-

| part movement to the lever 15 which actu-

ates the valve-operating mechanism. In-
stead of connecting the conduit 27 directly
to the bottom of the bellows I prefer to tap
said conduit into the support 28 of the hous-
ing 19.inside of which the bellows 20 is ar-
ranged, said support being provided with a
duet 29, as shown in Fig. 3, that establishes
communication between the conduit 27 and
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95
a.perforated lug-30 on the bottom of the bel-

lows that enters a screw-threaded socket in . -

the support 28. , _
The gas reservoir 24 is arranged inside of
8 cylindrical-shaped casing 31 provided at

its upper end with a cap or cover and having

its lower end contracted at 32, as shown in
Fig. 1. The exhaust pipe 25 that leads from
the lower end of the cylinder C of the vacu-
um pump is tapped mto a pipe 33 which

projects into the lower contracted end of the -
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casing 31, and said pipe 33 and also the cag- -

ing 31 is provided with ports 34 that. permit-

the air and steam which passes out of the
vacuum Fump into the casing 31 to escape
from said casing.

T10 .

A water supply pipe 35 is provided with a

branch 36 that enters the upper end of the
cylinder C of the vacuum pump and this
pipe 35 terminates adjacent the upper end

115

of the gas reservoir 24 so as to introduce a

stream of water onto same to cool it off
quickly and thus permit the bellows 20 to

-contract. Preferably, a flange 37 is ar-

ranged at the upper end of the gas reservoir

120

to form & water cup, as shown in Fig. 1 and -

said flange is provided with. 8- plurality of
perforations that permit the water to es-
cape and flow down the sides of the gas res-
ervoir. :

The branch water pipe 36 that enters the

upper end of the cylinder C of the vacuum
pump is provided with a spraying device
that consists of a flat plate 38 carried by
standards 39 that are connected to a per-
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forated plug 40 which is serewed into ‘the
lower end: of the pipe 36, said spraying de-
viee being shown in detail in Fig: 6. The

water supply pipe 35 is provided with a
eock 41 that can be turned to cut off the-

" flow of water to the gas reservoir, and said
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5 and elose said valve.

pipe is also provided with a check valve 42

whieh opens in the direction indicated by
the arrow in Fig. 3.. I also prefer to pro-
vide the discharge pipe 25 of the cylinder of
the vacuum pump with a check valve 25%
that opens in the direction indicated by the
arrow in Fig. 1 so.as to prevent air from en-
tering said eylinder: ' -

The flow of water through the pipe 35 is
controlled by a valve, the stem 43 of which
is provided with an arm 44 that is adapted
to be engaged by the mechanism that con-
trols the operation of the steam valve 5.

This valve-operating mechanism is shown:
clearly in Figs. 3, 4 and 5, and is similar in

construction te the valve-operating mechan-
ism disclosed inv the gending application of
James L. Sparks and Edward R. Eddins,

Serial No. 427,600, filed April 17, 1908. - Said

meechanism consists of a rock arm 45jour-
naled on a stub shaft 46 that is carried by a
stationary frame 47, said stub shaft being
arranged in longitudinal alinement with the
stem 5% of the-steam valve 5. 'This rock arm
45 is connected by means of the link 21 with
the free end of the actuating lever 15, and
said rock arm is provided with a pair of lat-
erally projecting lugs 45 and 45° that are

5 adapted to engage and impart movement to

an operating member consisting of an arm 48
loosely mounted on the stub shaft 46 and
having its upper end pivetally connected to
the lower end of a guide rod 49 which passes
through a stationary guide 50 on the frame
47. i coiled expansion spring 51 which sur-
rounds the rod 49 is interposed between 2
stationary collar 52 on the lower end of the
rod and a movable collar 53 on the upper end
of the rod, said movable collar having its
upper side beveled so as to produce a fulcrum

tooth which bears against the underneath

side of the guide 50 through, whieh the rod
49 extends, as shewn in Fig. 4. An approxi-
mately V-shaped device 54 is connected to
the stem 5% of the steam valve 5, and the
legs of said V-shaped device are provided
with laterally projecting lugs 54® and 54°
that are adapted to be engaged by the arm
48 of the operating member to cloge and open
the steam valve. The frame 47 is provided
with = stop 55, and the rock arm 45 and V-
shaped device 54 are provided with shoulders
that are adapted to codperate with said stop
to limit the movement of said rock arm and
V-shaped device. The rock arm 45 is also
provided with a pair of friction rolls 56 and
57 that are adapted to engage the arm 44 on
the stem 43 of the water valve so as to open
When the steam valve

‘the gas reservoir.
-arm 45

~will compress the spring 51" and when

3

is open, as shown in Figs. 1 and 7, so as to
permit steam to pass from the pipe 12 into
the cylinder of the vacuum pump, the rock
arm 45 and the V-shaped device 54 on the
stem of the steam valve will oceupy the posi-

tion shown in Fig. 4, and when the steam

“valve is closed the shoulders 58 and 59 of the

rock arm and V—shaﬁed device, respectively,
will eontact with the stop 55. When the
actuating lever 15 is moved upwardly by the

exFansion of the bellows 20 the rock arm 45.
will

ill' be moved in the direction of the arrow
in Fig. 4, and the lug 45° on said arm will
engage tho arm 48 of the operating member
and- move it to the-left, looking at Figs. 3
and 4. -The first portion of the movement of

arm 48 moves the rod 49 upwardly and com-

presses the spring 51 an when said arm
passes its-dead center the spring 51 will ex-
pand and thus complete the movement of.
the arm 48 to the left, thus causing said armi
48 to strike the lug 54° on the V-shaped
device 54 and impart a quick movement to
the valve stem 5° so as to turn the steam
valve into such a position that steam cannot
enter the eylinder of the vacuum pump.
Just before t%e arm 48 of the operating mem-
ber strikes the lug 54° of the V-shaped device
said*arm strikes the. lug 45" of the rock arm
45 and imparts & sudden movement to said
arm so that the roll 56 thereon will engage
the arm 44 on the stem 43 of the water valve
and move it downwardly so as to open the
water valve and permit water to flow into
the cylinder of the vacuum pump and ento

When the bellows 20 con-
tracts so that the actuating lever 15 ean

70
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move downwardly the lug 45° of the rock -

will engage the arm 48 of the operat-
ing member and move it to the right.  The
first portion of the movement of said arm 4c81
sai
arm passes its dead center the spring 51 will
expand and complete the movement of said
arm in this direction, said arm engaging the
lug 54® on the M-shaped device 54 s0 a8 . to
open the steam valve quickly and also engag-
ing the lug 452 on the rock arm 4580 as to
cause the roll 57 on said arm to engage the
arm 44 on the stem of the water valve and
close same. '
Means is provided for

106

110

115

locking the valve-

operating mechanism in such a position that .
it cannot operite to open the steam valve, -

and in the apparatus herein shown said
means congists of a bell crank lever 60 that is
adapted to be shifted into the path of move-
ment of the rock arm 45. The arm 61 of
said bell erank lever has a bifurcated portion
that receives a pin 62 on a plunger 63 which
is connecied to the top side of a bellows 64
formed by 2 pair of disphragms that have
their peripheral edges connected together,
said bellows being adapted to be expanded
by a spring 65 interposed between a station-

120
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ary support and an adjustable nut 66 on the
plunger 63. The bellows 64 is adapted to be
contracted by exhausting the air therefrom,
said bellows being connected by means of a
pipe 67 with the exhaust pipe 2 which leads
from the radiators and circulating pipes of
the system to the cylinder of the vacuum
pump. : .

Having described the details of construc-
tion of the various devices which constitute
my improved vacuum steam heating system
I will now describe the operation of same.
The boiler A sufplies the radiators andcir-
culating pipes of the system with steam and
the steam vicuum pump C exhausts the air
from the system to create a vacuum therein.
A vacuum is created in the pump C by in-
troducing steam into the cylinder of the
pump and allowing it to condense, the pas-
sage of the steam into said cylinder forcing
the air therein out through”the discharge

. pipe 25. Instead of relying on the steam

which is generated in the boiler A to operate
the pump, I have provided the fire-box of the
boiler with a coil 7 so that steam will be gen-
erated in said coil whenever there is any fire

- in the fire-box. = Consequently, if the steam

30

35

in the boiler A falls below atmospheric pres-
sure the pump will not fail to operate for the
coil 7 insures a supply of steam above at-
mospheric pressure in the steam dome 10 at
all times. Steam passes from the steam dome

through the pipe 12 into the cylinder C of the

pump when the steam valve 5 occupies the
position shown in Fig. 1, the entrance of said

. steam into said cylinder driving out the air

40

in same through the discharge pipe 25. The
steam expels all of the air from the cylinder

. of the vacuum pump and some of the steam

‘passes-out of the cylinder through the dis-
charge pipe 25 and up into the casing 31 of
the gas reservoir.  When said steam comes
in contact with the tubes 26 at the lower end
of the gas reservoir the volatile liquid in said
tubes will be heated and thus create a zas

- which flows through the conduit 27 into the

(qy
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bellows 20, thereby expanding said bellows,
The expansion of the bellows 20 moves the
actuating lever 15 upwardly and thus ina-
parts movement to the rock arm 45 which
moves the arm- 48 of the operating member
of the valve mechanism to the left, the move-
ment of said arm 48 turning the valve 5 into

such a position that the duct 14.therein is_

brought into registration with the ipe 12
that leads from.the steam dome and fhe pipe
6 that leads from the steam supply pipe 1 so
that the steam from the $team dome can
flow into the radiators and circulating pipes
of the system. “This movement of the valve
5 closes the pipe 3 and consequently cuts off
the admission of steam to the cylinder of the
pump. The steam that has been introduced
mnto the cylinder of the pump condenses and

thus creates a vacuum that exhausts the air

986,800

from the radiators and circulating pipes of
the system. I prefer to introduce a spray of
water into the cylinder of the pump to cause
the steam to condense quickly but this is not
absolutely necessary as the steam would

‘condense without introducing water into the
| cylinder. As previously stated, the water

is introduced into the cylinder by means of
the branch 36 which leads from the pipe 35

and the valve which controls the gassage of

water through said pipe is opened by the op-
erating mechanism for the steam valve 5 at
approximately the same time said valve is
moved to cut off the supply of steam to the
cylinder C. Water from the pipe 35 is also
discharged onto the gas reservoir 24 to cause
it to cool off quickly and as soon as said res-

70

75

80

ervoir cools the bellows 20 will contract and -

thus permit the weight 22 to move the actu-
ating lever 15 downwardly, the downward
movement of said lever actuating the rock
arm 45 of the valve mechanism so as to

ccause said mechanism to close the water

valve and-also move the steam valve 5 1mto
such a position that the duct 14 therein reg-
isters with the steam inlet pipe 3 of the pum

¢ylinder and the supply ’fnpe 12 which leads

from the steam dome. ~ These operations are
repeated ‘automatically so long as there is
any fire under the boiler A, a supply of steam

- being introduced into the pump cylinder in-

termittently to create a vacuum which ex-
hausts the air from the system. .

When an excessive pressure of steam is
obtained in. the boiler A the steam will es-
cape through the pipe 13 which is tapped
into the supply pipe 12 that leads from the
steam dome, thereby eliminating the possi-
bility of the water in the boiler A being fl())rced
into the coil 7 and thence into the cylinder
of the pump. In other words, no matter

90
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how much pressure is in the boiler A the wa- -
ter in said boiler will not back up into the

coil 7 for the pipe 13 permits the steam to
escape into the cylinder of the pump or the
pipe 6 which leads to the circulating pipes
of the system. o '

So long as there is a certain vacuum in the
system. the valve-operating mechanism will
be locked in such a position that it cannot
operate to close and open the steam valve
intermittently for sai
the bellows 64 and thus holds the bell erank
lever 60 in the path of movement of the
rock arm 45 of the valve-operating mechan-
ism. That is to say, after the actuating le-
ver 15 has moved upwardly to cut off the
supply of steam to the cylinder of the pump,
the vacuum which is created by the conden-

sation of the steam in said cylinder will con--

tract the bellows 64 and thus move the bell

110
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vacuum contracts -

120
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crank lever ‘60 into such s position that it

will prevent the rock arm 45 of the valve-
operating mechanism from moving down-

wardly to open the steam valve. When the
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_cent its lower end with a disc

029,800

vacuum is destroyed or falls below a certain
stage the spring 65 will expand and thus ex-
gand the bellows 64, thereby moving the

ell crank lever 60 out of the path of move-
ment of the rock arm 45 so that said arm can
move downwardly and open the steam valve.
By adjusting the nut 66 on the plunger 64 I
can vary the tension of the spring 65 and
thus accurately govern the operation of the
locking device for the wvalve-operating mech-
anism. _

Having thus described my invention, what
I claim as new and desire to secure by Let-
ters Patent is: )

1: In a vacuum steam heating system, a
boiler for supplying steam to the circulating
iglpes of the system, a vacuum pump for ex-

austing the air from said pipes and com-
prising a closed tank that is provided adja-
cent its lower end with a discharge opening,
gener-
ating steam and introducing it into said tank
to create a vacuum therein, a valve for con-
trolling the admission of steam .into said
tank, means operated by the heat of the
steam that exhausts from the discharge
opening of said tank after the entire contents
of same has been displaced for controlling
the operation of said valve, and means for
preventing air or any other substance from
flowing back into the tank through said dis-
charge opening. : _

2. In a vacuum steam heating system, a
boiler for supplying steam to the circulating
Eipes of the system, a vacuum pump for ex-

austing the air from said pipes, said pump
having a closed cylinder, means independent

of the boiler for generating steam, and means

for causing said steam to flow into the cylin-
der of the vacuum pump for a certain period
and thereafter flow into the circulating pipes
of the system.

3. In a vacuum steam heating system, a
boiler, a pipe leading from said boiler for sup-
plying steam to the circulating pipes of the
system, a vacuum pump for exhausting the
air from the circulating pipes, said pump
comprising a cylinder that is })rovided adja-

iarge opening,
means for preventing air or any other sub-
stance from entering the tank through said
discharge opening, means independent of the
boiler for generating steam and introducing
it into the cylinder of the vacuum pump to
create & vacuum therein, and automatically
operated means adapted to be operated by
the steam that escapes through the discharge
opening of the pump cylinder after the entire
contentsof same has been discharged for cut-
ting off the supply of steam to said cylinder
and introducing said steam into the pipe that
leads from the boiler to the circulating pipes
of the system.

4. In a vacuum steam heating system, a
boiler for supplying steam to the circulating

' valve arrange

3

ipes of the system, a steam vacuum pump
or exhausting the air from said pipes and
comprising a cylinder that is provided adja-
cent its lower end with a discharge opening,
means independent of the boiler for generat-
ing steam and introducing it into the cylin-
der of the pump to create a vacuum therein,
a valve for cutting off the supply of steam to
said cylinder, mechanism for operating said
valve, means adapted to be (leerat@d by the
steam that escapes from the discharge open-

70

75

ing of the pump cylinder after the entire con- .

tents of same has been forced through said
discharge opening for imparting movement
to said valve mechanism, and means for pre-
venting air or any other substance from en-
tering the pump cylinder through said dis-
charge opening.

5. In a vacuum steam heating system, a
boiler, a pipe leading from said boiler for sup-
plying steam to the heat distributing devices
of the system, a steam vacuum pump for ex-
hausting the air from said heat-distributing
devices, said pump having a cylinder or tank
that is provided adjacent its lower end with a
discharge opening, means for preventing air
or any other substance from flowing into said
cylinder through said discharge opening,
means independent of the boiler for generat-
ing steam, a valve casing having ports that
communicate with conduits that lead to the
cylinder of the vacuum pump, to said auxil-
iary steam generating means, and to the
steam-supply pipe leading from the boiler, a

(Il) in said valve casing, and au-
tomatic means operated by the steam that
escapes through the discharge opening of the
cylinder after theentire contents of same has
been displaced for operating said valve to
cause part of the steam which is-generated

80
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in said auxiliary means to flow into the cylin- -

der of the pump, and part of said steam to
flow into the conduit that communicates with
the steam-supply pipe that leads from the
boiler. 7

6. In a vacuum steam heating system, a
boiler for supplying steam to the circulating
pipes of the system, a steain vacuum pump
{or exhausting air from said pipes, said pum
consisting of a cylinder that is provided ad-
jacent its lower end with a discharge opening,
means for preventing air or any other sub-
stance from flowing into the eylinder through
said discharge opening, means independent
of the boiler for generating steam, 2 valve for
causing enough of said steam to flow into the
cylinder of the pump to discharge the contents
thereof and thereafter cause the steam gener-
ated by said auxiliary means to flow into the
circulating pipes of the system, mechanism
for operating said valve, and means adapted
to be operated by the heat of the steam that
escapes from the discharge opening of the
pump cylinder for imparting movement to
said valve mechanism,

110
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7. In a vacuum steam heating system, a
boiler for supplying steam to the circulating
%)ipes of the system, a steam vacuum pump

or exhausting the air from said circulating

pipes and comprising a cylinder provided ad-

Jacent its lower end with a discharge opening,
means for preventing air or any other sub-
stance.from entering said. cylinder through
said discharge opemning, means independent
of the boiler for generating steam, a valve for
admitting charges of said steam into the cyl-
inder of gle' vacuum pump to create a vacu-
um therein, and means arranged in the path
of the steam that escapes from the discharge
opening of said pump cylinder after the en-
tire contents of same has been dischargedfor
controlling the operation of said valve. =~

8. In-a vacuum heating system, a boiler
for supplying steam to the circulating pipes
of the system, a steam vacuum pump for ex-

hausting the air from said pipes, said pump .

comprising a closed cylinder, means inde-
pendent of the boiler for generating steam, a
valve for admitting said steam into the cyl-

inder of the pump fo create a vacuum there-,

in, mechanism for operating said valve, and
locking means codperating with said valve-
operating mechanism for causing it to re-
main at rest so long as a certain vacuum ex-
ists in the system.

9. In a vacuum steam heating system, a
boiler for supplying steam to the distributing
pipes and radiators of the system, a vacuum
pump for exhausting air from said pipes and
radiators, said pump comprising a closed
cylinder, a water-heating device arranged in
the fire-box of said boiler, a steam dome for
receiving the steam generated in said water-
heating device, and means for permitting
either the steam that is generated in the
boiler or the steam from said steam dome to
flow into the cylinder of the vacuum pump
to create a vacuum therein. . ,

10. In a vacuum steam heating system, a
boiler for supplying steam to the circulating
Eipes of the system, a vacuum pump for ex-

austing the air from said pipes, said pump
comprising a closed cylinder, a water-heating
device arranged in the fire-box of the boiler,
a steam dome connected to said water-heat-
ing device, a drain-pipe leading from said
steam dome back to said water-heating de-

“vice, a pipe leading from said steam dome
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for supplying steam to the cylinder of the
vacuum pumg, and means for permitting the
steam in the boiler to flow into said pipe and
thus be introduced into the cylinder of the
pump when an excessive pressure is obtained
in the boiler.

. / o :
11. In a vacuum steam heating system,

a boiler for.su%plying steam to the circulat-
ing pipes of the system, a steam vacuum
pump for exhausting the air from said pipes,
said pump comprising & cylinder provided
with an outlet, means for preventing air or

929,800

ahy other substance fi‘om entering said cyl-

inder through said outlet, means independ-

ent of the boiler for generating steam, a -

valve for admitting said steam into the eyl
inder of the pump to create a vacuum there-

I, operating meéchanism . for controlling:

said valve and adapted to be operated by
the steam that escapes from said pump, a
locking device codperating with said valve-
operating mechanism to retain it in an in-
o}rlxerative position, and means controlled by
t

e vacuum in the system for causing said

locking device to become operative.

12. In a vacuum steam heating system,
a boiler for supplying steam to the circulat-
ing pipes of t]ile system, a steam vacuum
pump for exhausting the air from said pipes,
said pump having a cylinder that is provided
with an outlet, means for preventing air or
any other substance from entering said
cylinder through said outlet, means inde-

pendent of the boiler for generating steam,’

a valve for admitting said steam into the
cylinder .of the pump to create a vacuum
therein, operating mechanism for controlling
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said valve and adapted to be operated by

the steam that escapes from said pump, &

locking device cooperating with said valve-
operating mechanism to retain it in an in-
operative position, and adjustable means
controlled by the vacuum in the system for
causing said locking device to become opera-
tive. :

13. In a vacuum steam heating system,

a boiler for supplying steam to the cireulat-

ing pipes‘of the system, a steam vacuum
pump for exhausting the air from said pipes,
said pump comprising a closed cylinder that
is provided with an outlet, means for pre-
venting air or any other substance from en-
tering the cylinder fhrough said outlet,
means independent of the boiler for generat-
Ing steam, a valve for admitting said steam
into the cylinder of the pump to create a
vacuum therein, operating mechanism for
controlling said valve and adapted to be op-
erated by the steam that escapes from said
pump, a locking device codperating with
said valve-operating mechamism to retain
1t in an inoperative position, a bellows con-
nected to said locking device for imparting
movement thereto, yielding means for mov-
ing said bellows in one direction, and means
for permittinf the vacuum in the system to
move said bellows in the opposite direction.

14. In a vacuum steam heating system,
a boiler for supplying steam to the circulat-
ing pipes of the system, a steam vacuum
pump for exhausting the air from said pipes,
said pump comprising a closed cyhnder,
means’ independent of the boiler for gener-
ating steam and introducing it into the cyl-
inder of the pump or into the circulating
pipes of the system, and means for prevent-
ing' the steam generated by said auxiliary
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means from escaping-into the system when
it. should enter the cylinder of the vacuum
pump. '

15. In a vacuum steam heating system,
a boiler for supplying steam to the circulat-
ing pipes of the system, said pump com-
prising a closed cylinder, a steam vacuum
pump for exhausting air from said pipes,
means independent of the boiler for gener-
ating steam, a valve for causing said steam
to flow into the cylinder of the pump for a

7

certain period and thereafter flow into the
circulating pipesof the system, and a thermo-
dynamically operated means for controlling
said valve. '

In testimony whereof I hereunto affix my
signature in the presence of two witnesses,
this tenth day.of October 1908. ,

' JAMES L. SPARKS.

Witnesses: A

WeLLs L. CERURCH, .
GEORGE BAKEWELL.
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