- STEAM PUMP. .
. APPLIGATIOH FILED APR. 27, 1908,

924 140 o R Patented June 8, 1909.
- ' e | | )

loVeoTois
00 000 O
00000
00000
o o 00O

. i
~ i

ﬂ
i
B

M’MIIIEI///I//IMIIIJJ{\Q "

N _
Wltnesqes o o - /nventor,-

. S T/wmas i Brown.
- _ - - By his Attomey

Y E NORRIS PETERS CO., WASHINGTON, D, G, -




~ ton, in the county of Northumberland and
State of Pennsylvania, have invented certain |
new and useful Improvements in Steam-
Pumps, of which the following is a specifica-
tion. . R T '
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'_T o all whom may. .cméem:'
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Patented June 8, 1909,

Be 1t known that I, THOMAS R. BROWE,' 2
citizen of the United States, residing in Mil-

This invention relates to steam pumps and
is particularly adapted for use In a system
of boiler feed and having for an object to pro-
vide means for supplying feed water to a

~ boiler and is automatically controlled by the

1o

steam from the boiler when the surface of the
water falls below or rises above the normal
water level. | - |

In my improved apparatus a steam pump

is employed in which a working chamber 1s

20

provided which is connected with the water |
supply and with the boiler at a pomt nor-

mally below the surface of the water, and

with the boiler at about the water line.
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 vacuum. Steam from the boiler will be
utilized for passing the water from said
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Steam will be admitted into such chamber

when the water in the boiler falls below a

predetermined level, and will be the means of
passing a charge of feed water into the boiler,

after which, the steam in the chamber will
then be condensed, forming a vacuum in the

chamber, which vacuum will be the cause ol

‘drawing water from the supply into the
“chamber. The quantity of steam passing
over from the generator to this chamber will

be small as compared with the chamber, and
the vacuum producing condensation will be
so rapid that the oncoming steam will be

largely condensed.  After the initial conden-
sation of steam which forms the vacuum if a

small amount of steam should enter the
chamber it will not be sufficient, even 1f not

immediately condensed which it will be in

most instances, to impair the efficiency of the

chamber into the boiler by overbalancing a

column of water in the pipe leading into the

boiler, so that the static force of such column
together with the steam pressure will open

a back pressure V_&_h?e and the water will pass

into the boiler.

The drawing accompanying and forming

a part of this specification illustrates a form

of device for carrying out my invention; a
~ boiler being shown in end view partly broken

away In cross section, and a device tor sup-

plying feed water partly in elevation and

partly in vertical section. The various pipes

—

l

'

at the left hand side of the boiler.

‘being worked below capacity
In practice Lhavefound that at timesit isnec-

tain the water line.
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are shown as broken to indicate that the
lengths of these are not necessarily of the

proportions illustrated..

boiler 50 which has the normal or high water

A steam generator is here illustrated as a

60

level represented therein by 60, which high

water level at times will be at or adjacent to

an opening 70 for permitting passage of
steam to the controlling device;illustrated

officient working of the device, which for
convenience will be termed a steam pump, a
certain’ amount of steam, preferably dry,
must be passed from the boiler into the
chamber 75. The surface of the water in the
boiler is always more or less agitated when
giving off steam, and the steam which 1s near-

est the surface of the water contains at times

a considerable percentage of moisture. ‘I'his
condition will vary, doubtless, in different

| types of boilers, and 1 the same type ol
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For the -

70

75

boiler when being forced at one time and '

at another.

essary to have the opening 70 somewhat
above the level at which 1t is desired to main-
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A condensing and water storage chamber

will be employed. This condensing cham-
ber in the present illustration is shown at 75.

at about the water level of the boiler which

in ecertain installations will give the most

satisfactory results; but the device will also
work successfully with the chamber at other
positions relative to the boiler level.
The opening 70 from the boiler 1s here
illustrated as the working open end of a line
of pipe 7, comprising a pipe 71 connecting

‘with a pipe 72, which by means of a restricted
nozzle 73 finds entrance into the chamber 75.

85

The bottom of the chamber may be placed
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The pipe 71 is shown as provided with a hand -

valve 84 for controlling the amount of steam

which passes out of the boiler. The pipe 72

controlling the passage of steam into such

chamber.

The feed water is supplied from some suit-
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able source of supply, not shown, by means

of a pipe 76. This pipe is shown with a back
pressure valve 77 closing against the flow of
the supply water. The supply pipe by

means of a continuation 78 enters the cham-

ber 75 and has an open end at an appreciable
distance above the bottom of the chamber

110 -

100
where this enters the chamber 75 is also
‘shown as provided with a hand valve 74 for
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75, and 1s shown at provided with a sprinkler
in_the form of a rose 81. A line of plpe 8
will run from chamber 75 to the boiler at a
pomt below its normal portion of the supply
water stored level for supplying the feed wa-
ter, and comprises in the present illustration
pipe 78, a reducer 82 from which extends a

pipe 83, and from this extends a riser pipe 85 .
having an upper run 86 above the water level

750 1n the chamber 75, and also above the
water level 60 in the boiler 50, and a drop

leg 87 which connects with a pipe 88 enter-

ing the boiler at some convenient point be-

- low the water level. The back pressure to

19

20

~tion 92 and

28

such pipe from the boiler is controlled by a
valve 89 opening toward the boiler. A line
of smaller pipe 9 is shown extending from
the. chamber 75 to the line of pipe S and is
shown connected to the juncture of the
pipes 85 and 86 by a reducer elbow 90, such
plpe comprising a portion 91, an upright por-
1 an end 93 entering the chamber
75 below the open end of pipe 78.

The operation of the system may be
briefly summed up as follows: Assuming the

parts to be connected up Subsmntiaﬂy as

~ 1illustrated herein, and that water 1s in the

30
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- line of pipe 8 being
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- tion 18 effected

chamber 75 to the level 750 there indicated,
upon the water level in the boiler sinking
sutliciently to permit steam to pass through
the opening 70 and exert its influence within
the chamber 75 water will be forced out of
such chamber. The boiler pressure against
the boiler end of the line of pipe 8 will be bal-
anced by the steam passing into the cham-
ber 75 and the cdifference between the
of the columns in the pipes 85 and
87 forms a static column having sufficient
pressure to overcome the valve 89 and open
this. The water, after its level is below the

open end of pipe 78, will continue to flow

trom the chamber by pipe 9 until it has un-

covered the pipe end 93, when steam will
pass to the pipe 86 through the line of pipe 9,
which will break the balance in the line of
pipe 8 and permit a portion of the water in
the downward pipe 87 to continue its pas-
sage Into the boiler, and the water in the pipe
85 to flow backwardly and through the

But before such condensa-
steam will have passed up
the Iine of pipe 9, carrying with it a certain
amount of moisture or water and Inducing
this water which is entrained with it to PAass
into the downward pipe 87, the steam in the
cut ofi from the supply of
steam will in the meantime condense and
draw in other water to fill the vacuum thus
created so that solid water or a column of
solid water will be in the pipe 87. By means
of valves as 74 and 84 the admission of steam
in the chamber may be so controlled that 1t
will not interfere with the formation of a
working vacuum. Upon the condensation

steam therein.

rose
81 1mto the chamber 75 and condense the

924,140

of steam within the chamber 75 and the for-
mation of a vacuum in such chamber, wator
will be drawn from the supply into the cham-

ber 75, where it will remain until sullicient

steam agam passes over from the boiler to
permit the static column of water to enter
the boiler.

It will be noticed that this mechanism O~
erates substantially without valves or mov-
able parts so far as the em ptying of the stor-
age of the supply is concerned and so far as
mmdications are communieated to this fron
the boiler that the water level has heen low-
ered.

By arranging the line of pipe 8 somewhat
in the manner here illustrated there is not
only provided a static column in pipe 87 to
overcome the resistance of the valve at the
boiler, but also a supply of water is stored in
pipe 85 for condensing the steam in the
chamber 75.

Having described my invention I elaim:

1. The combination with a steam puny
having a working chamber, an open connec-
tion for steam and connections for liquid sup-
ply and liquid discharge, of means for retain-
Ing a portion of the supply, a connecting pas-
sage between said means and the workige
chamber constructed and adapted for auto-
matically causing a release of the supply so
retamed and from said means at periods cor-
responding to the condition of each discharge
for effecting condensation and QUSING 3
vacuum m the said working chamber.

2. A steam pump having a supply and a
discharge connection and embod ying a cham-
ber having an open steam supply connection,
means connected with the chamber for stor-
ing liquid, and a steam connection between
the lower portion of the chamber and the
storing means.

3. In a boiler, the combination with
souree of steam supply, of a chamber having
an open steam connection, a connection for
teed liquid supply, a discharge, and means
for automatically discharging a portion of
the liquid contained in said chamber or jts
sald connections for discharge and supply
mto said chamber for condensing the steam
and causing a vacuum. |

4. The combination of a chamber having
an open steam connection a liquid supply
connection, a liquid discharge connection.
and means for automatically discharging o
portion of the liquid contained in said dis
charge connection into said chamber for con-
densing the steam and causing a vacuuni in
such chamber.

5. The combination with a steam oenera-
tor, of a feeder, there being a communication
from the feeder to the generator at a point
below the low water level in the generator, a
continuously open communication from the
generator at about its normal water leve] to
the feeder, means in communication with the
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feeder for storing water, a connection from |

the feeder located and timed for passing
steam from the feeder to the storing means

for releasing the contents thereof and permit-
ting the water therein to enter the feeder at
the end of the feeding stroke.

6. The combination with a
tor, of a condensation chamber located above

the generator, a line of pipe extending from
within the generator adjacent the normal

water level therein to the upper portion of
the condensation chamber, a line of pipe ex-

tending from the condensation. chamber

above its lower portion to within the genera-

tor below the water level therein, meansin
‘communication with the chamber for storing
“a static body of water, and a steam connec-
tion between the lower portion of the said |
chamber and the upper portion of the storing

means for releasing the water therein.

7. The combination with a steam genera-
tor, of a condensation chamber, a steam con-

nection between the generator and the con-

ber having a supply and discharge opening

at a point above 1ts lower portion, a water.
supply and a water connection with the

lower portion of the generator in communi-
cation with said sup%)fly and discharge open-
ing, and means for e

the water connection with the generator for

releasing a portion of the water in such con-
nection and returning this to the chamber

for condensing the steam in the chamber.

nection between the generator and the con-

densation chamber, the condensation cham-

ber having a supply and discharge opening

“at a point above its lower portion, a water
“supply and a water connection with the lower

portion of the generator in communication

with said opening, and means for effecting

rapid condensation in said chamber.

9. The combination with a steam genera-
tor, of a line of pipe extending from within
the generator adjacent the normal water |
level, away from the generator and back
‘within the same below the water level, the
line of pipe having in its return portion a
riser portion extending above the said water
level, the line of pipe between its water level

end and the riser portion embodying a con-
densation chamber, a water supply entrance

~ to the chamber above its lower portion, and

60

a connection between the lower portion of

said chamber and the riser portion of the line |

of pipe.

10. The combination with: a steam genera-
~ tor, of a line of pipe extending from within
the generator adjacent the normal water |
~level, away from the generator and back |

steam genera-

_ ecting rapid condensa-
~ tion in the chamber, and a connection be-
tween the lower portion of the chamber and |

within the same below the water level, the
line of pipe having in its return portion a
riser portion extending above the said water
level, the line of pipe between its water level

| end and the riser portion embodying an en-

larged chamber, a water supply entrance to
the chamber above its lower portion, and a

connection between the lower portion of said
chamber and the upper part of the riser por-

tion of the line of pipe. - o
11. The combination with a steam genera-

_'tor, of a condensation chamberlocated above
the bottom of the generator, a line of pipe

extending from within the generator adja-

cent the normal water level to the condensa-

tion chamber, a line of pipe extending from
the condensation chamber above 1ts lower
portion to within the generator below the
water level, the line of pipe having a riser

3
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portion extending above the said water level, |

“and a connection between the lower portion
of sald chamber
Y _ € line of pipe.

~ densation chamber, the condensation cham- |

and the riser portion of the
12, The combination with a steam genera—
tor, of a condensation chamber, a steam con-
nection between the generator adjacent the

normal water level and the upper portion of
the condensation chamber, the condensation
chamber having a supply and discharge

opening at a point above its lower portion, a
water supply and a connection with the

lower portion of the generator in communi-

cation with said opening, said connection
having a riser portion extending above the
water level in the generator, and a connec-

_ _ n the | tion between the condensation chamber be-
8. The combination with a steam genera- -
tor, of a condensation chamber, a steam con-

low said opening and the upper part of the
riser portion of the connection,

13. The combination with a steam genera-

tor, of a condensation chamber located above

‘the bottom of the generator, a line of pipe ex-
tending from within the generator adjacent
the normal water level to the upper part of
the condensation chamber, means for re-

stricting the flow of steam from said pipe

‘into the condensation chamber, a pipe enter-

ing the condensation chamber and provided

with an opening at a distance above the bot-

tom thereof, a water supply in communica-
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tion with the said pipe entering the conden-

sation chamber, a line of pipe in communica-
tion with the lower portion of the generator
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and the said pipe entering the condensation

chamber, said line of pipe having a riser por-
tion extending above the water level in the
aenerator, and a pipe between the condensa-

tion chamber below the sald pipe entering
the same and the upper part of the said riser
portion. ' '

~ THOMAS R. BROWN.

 Witnesses: |
- Epwin Paur,
- H. P. INGEK.
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