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* This invention relates to improvements in
fluid handling, suction and pressure creating

apparatus, particularly adapted though not

necessarily limited in its use for creating and
maintaining a partial vacuum in the return
lines of a steam heating system, separating
the air from the water, allowing the air to
‘escape to the atmosphere, and returning the
water to boiler or hot well.

A further object of the invention is to pro-

vide an improved apparatus of this character -

which may be automatically controlled by the
“degree of vacuum in the system, or by the
height of liquid in a tank or receiver.
'Igo the attainment of these ends and the ac-
" complishment of other new and useful ob-
jects as will appear, the invention consists in
the features of novelty in substantially the
construction, combination and arrangement
of the several parts hereinafter more fully de-
scribed and claimed and shown in the accom-

- panying drawing illustrating this invention,,

and in which 4

The figure is a diagrammatic view, partly

in elevation, partly broken away, and partly
in section, of an apparatus of this character
constructed in accordance with the principles
of this invention and showing the same in its
adaptation to the return line of a steam heat-
ing system.

Referring more particularly to the draw-
ing the numerals 10 and 11 designate two re-
ce1vers, and as shown these receivers may be
separate from each other or they may be
formed as a unit. In the form of the inven-
tion as shown, the receivers are connected
through the medium of a suitable pipe con-
nection 12 with the main return pipe 13 of a

steam heating system. Intermediate the pipe -

18 and the receiver 10 is a check valve 14, and
intermediate the pipe 13 and the receiver 11
is another check valve 15. These valves may
be of the ordinary and well known construc-
tion and are adapted to open inwardly so as to
permit returns to flow from the pipe 13 into
the respective receivers.

Co-operating with the receivers 10 and 11

is a pump 16, preferably of the centrifugal

type, which may be operated by means of a
suttable motor 17. 'The inlet or suction side
of the pump 16 is connected by means of a
pipe 18 with each of the receivers 10 and 11,
through the medium of pipes 19—20, and the
discharge outlet of the pump 16 is also con-
nected or has communication with the re-
ceivers through the medium of a pipe 21 and

the pipes 19 and 20. A valve casing 22 is ar-
ranged preferably at the junction of the pipes
19, 20, 18 and 21, and a valve 23, preferably
of the four-way type, is arranged in the cas-
ing 22 for controlling the communication be-
tween the respective pipes and also for con-
trolling the direction of flow of the liquid to
and from the receivers 10 and 11. :

This valve 23 is preferably controlled by
means of any ordinary and well known means
(not shown) so that when actuated it will be
given a quick, rotary and substantially ninety
ﬁegree movement for moving it from the po-
sition shown in full lines to the position
shown in dotted lines in the drawing, and
vice versa.

Arranged within one of the receivers,
(here shown as the receiver 11) is a float 24,
the supporting red 24* of which is mounted
upon a fulerum 25, and the float is connected
with the actuating mechanism for the valve
23, through the medium of an arm 26 and link

_connection 27, so that as the water rises and

falls in the receiver 11, the float 24 will cor-
respondingly rise and fall and through this
movement of the float the valve 23 will be
operated. '

The receiver 10 is provided with an outlet
28 for permitting the air to escape and this
outlet is controlled by means of a check valve
29 which opens to permit the air to escape and
will close to prevent air from entering the
receiver 10 through the outlet 28.

A valve 30 is also provided for controlling
the outlet 28 and this valve is controlled in
its operation by means of a float 31, so that
when the receiver 10 is filled with liquid the
float 31 will rise and will cause the valve 30
to close the outlet 28. At this time pressure
will be built up in the receiver 10 so as to force
the liquid from the receiver 10 through an
outlet 32 to the boiler or hot well. This out-
let 32 is controlled by means of a suitable
check valve 33 of the ordinary and well
known construction. ‘ '

The receiver 11 is also provided with an
outlet 84 to permit air to escape and is con-
trolled by means of a check valve 85 which
opens to permit the air to escape and closes
to prevent air from entering the receiver 11
through the.outlet.
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The operation of the mechanism thus far

deseribed is as follows. Assuming that the
apparatus is in operation and the valve 23 is
in the position shown in full lines in the
drawing, and the receivers 10 and 11 are each
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about half full of liquid, then the liquid from
the receiver 10 will bedrawn through the pipe
19, valve casing 22, pipe 18, into the suction
side of the pump 16 and will be discharged
through the pipe 21, valve casing 22, pipe 20,
into the receiver 11. )

The check valves 29 and 33 being normally
closed, the withdrawing of liqui from the
receiver 10 produces a vacuum in the upper
portion of the receiver, causing the check
valve 14 to open so that returns will be drawn
from the pipe 13.

At the same time liquid will be filling the
receiver 11, driving any air therein contained
out through the check valve 85 to the atmos-

here. The liquid rising in the receiver 11
will cause the float 24 to raise. When the re-
ceiver 11 is nearly filled and the float has
reached its highest point, the valve 23 will be
operated through the medium of the link con-
nection 27 to the snap switch (not shown)
which actuates the valve 28, causing the valve
to move substantially ninety cfegrees or
from the position shown in full lines to the

5 position shown in dotted lines in the draw-

mg. This will cause the flow of liquid to be
reversed, that is from the receiver 11 to the
receiver 10, through the pipe 20, valve casing
92, pipe 18, pump 16, pipe 21, valve casing
99, pipe 19, into receiver 10, filling the re-
ceiver 10 and emptying the receiver 11.

As the liquid is drawn from the receiver
11, the returns are drawn thereinto through
the check valve 15, and air is expelled from
the receiver 10 through the outlet 28 as the
receiver 10 fills with liquid. When nearly all
of the liquid has been withdrawn from the
float 24 will have fallen to

its weight will
the snap switch, causing the
valve 23 to again turn substantially ninety
decrees or from the position shown in dot-
ted lines to the position shown in full lines
in the drawing, causing a reversal of the
flow of liquid or from the receiver 10 to the
receiver 11 ,

Thus it will be seen that as long as the
pump 16 is running, action of the float 24
will cause automatically the flow of liquid
alternately from one receiver to the other,

its lowest position, and by

“but the direction of operation of the pump

device 16 will be constant. The effect is that
there will be an alternate suction and dis-
placement in each of the receivers 10 and 11.

When liquid is being pumped-from the re-
ceiver 10, causing suction therein, returns
will be drawn in fﬁrough the check valve 14.
The receivers being of substantially the same
area, it will be apparen. that if additional
liquid is drawn into the receiver 10, it will
not be emptied when the receiver 11 is full
and flow 1s reversed. Liquid will then be
pumped from the receiver 11 to the receiver
10, but as liguid is being withdrawn from
the receiver 11, additional liquid may be
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drawn in through the check valve 15. It will
be apparent that any additional liquid flow-
ing into receiver 11 during this cycle of op-
eration will also be pumped into receiver 10
as reversal of flow will not occur until float
94 reaches its lowest position.

The additional liquid entering either re-
ceiver 10 and 11, accumulates in the receiver
10. When the flow starts into the receiver 10
from the receiver 11, any air above the liquid
in the receiver 10 will be forced through the
outlet 28 to the atmosphere, and the rising
liquid in the receiver 10 then acts on the float
31 causing the valve 30 to close the outlet 28.
Thereupon full pressure of the pump will be
manifest against the contents of the receiver
10, causing any excess liquid to be forced
through the outlet 32 to the boiler or hot well.
This action will continue until all of the ex-
cess liquid is returned to the boiler or hot
well.

The motor 17 may be controlled in its op-
eration through the medium of the float 24
and to that end there may be provided s
switch device diagrammatically illustratec
as at 36 which controls the circuit to the mo-
tor, so that when the float 24 reaches its high-
est point the switch will be operated througt
the medium of a suitable connection 36*, tc
complete the circuit through the motor &«
start the latter, and when the float reaches it:
lowest point the switch-will again be oper
ated to interrupt the circuit through the mo
tor and thereby stop the latter.

‘When it is desired to automatically contro
the action of the motor 17 which operates th
pump 16, by the degree of vacuum in the re
turn pipes, a pipe 37 may be provided whic!
may have communication with the pipe 1
and may lead to a suitable vacuum switch de
vice diagrammatically illustrated at 38. Th
switch device may be adjusted so as to star
the motor at a predetermined low vacuur
and stop it when a predetermined high vac
uum is reached.

These switches may be so connected tha
when sufficient liquid accumulates in the tan
11 to cause float 24 to reach its highest poir
the motor will operate irrespective of degre
of vacuum in return lines, and cease to of
erate when excess water is discharged t
boiler or hot well and vacuum is at predete;
mined high degree, when vacuum reaches tt
predetermined low degree, the motor will of
erate until desired high degree is reached 1
respective of float control. '

vacuum gauge 39 and a vacuum relic
valve 40 may also be provided and may |
connected either with tﬁe pipe 37 or with t}
pipe 13. . ]

‘When it is desired to control the operatic
of the motor when no vacuum is to ‘be mail
tained, as at night, the vacuum controll¢
switch 38 may be cut out, in any desired ma:
ner not shown, the float controﬁed switch d
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vice 36 will then act to start the motor 17
when the float reaches a high position and
stop the motor when the float reaches its
lowest position, and both the motor control-
ling switches 38 and 36 may be cut out when
it 1s desired that the operation of the appa-
ratus shall be continuous.

If desired and in order to cushion any
shock which might be caused by the reversal
of the flow of the liquid, suitable air cham-
bers 41 and 42 may be provided and may be
connected respectively with the pipes 19
and 20.

- 'While the preferred form of the invention

has been herein shown and described it is to
be understood that various changes may be
made in the details of construction and in
the combination and arrangement of the sev-
eral parts, within the scope of the claims,
without departing from the spirit of this in-
vention. _ R
What is claimed as new is:— ! :
1. An apparatus for withdrawing fluids
from a source of supply, separating the air

5 and liquid therefrom and then discharging

the liquid from the apparatus, said apparatus
embodying two receivers,a centrifugal pump,
and means for automatically controlling the
suction and discharge of the pump for caus-
ing liquid to be alternately pumped from one
of said receivers to the other whereby alter-
nate suction and pressure will be created
within each of said receivers.

2. In an apparatus for creating and main-

5 taining a partial vacuuin in the return line

of a steam heating system, separating the
air from the liquid and returning the Liquid

to a point of use, the combination with the

return line, two receivers, each having com-
munication with the said return line, a cen-
trifugal pump for circulating liquid to and
from each of the receivers, and means op-
erating automatically to control the suction
and discharge of the pump for causing liquid
to be alternately pumped from one of said
receivers to the other whereby alternate suc-
tion and pressure will be. created in each of
the said receivers.

3. In an apparatus for creating and main-
taining a partial vacuum in the return line of
a steam heating system, separating the air
from the liquid and returning the liquid to
a point of use, the combination with the re-
turn line, two receivers, each having com-
munication with the said system, a pump op-

“erable to circulate liquid to and from each of

the said receivers, means for controlling the
direction of flow of the liquid, thereby caus-
ing alternate suction and pressure to be cre-
ated in each of the said receivers, and means
for automatically controlling the operation
of the said controlling means. :

4. In an apparatus for creating and main-
taining a partial vacuum in the return line of

a steam heating system, separating the air-

3

from the liquid and returning.the liquid to
a point of use, the combination with the re-
turn line, two receivers each having com-
munication with the said system, a centrif-
ugal pump operable to circulate liquid to
and from each of the said receivers, means
for controlling the direction of flow of the
liquid thereby causing alternate suction and
pressure to be created in each of the said re-
ceivers, and means automatically controlled
by the height of liquid in one of the said re-
ceivers for controlling the operation of the
said controlling means. “

5. In an apparatus for creating and main-
taining a partial vacuum in the return line of
a steam heating system, separating the air
from the liquid and returning the liquid to a
point of use, the combination with the return
line, two receivers, one of said receivers hav-
Ing communication with the said system, a
centrifugal pump operable to circulate liquid
to and from each of the said receivers, means

for controlling the direction of flow of the

liquid thereby causing alternate suction and
pressure to be created in.each of the said re-
ceivers,and meansautomatically controlled by
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the height of liquid in one of the said receivers

for controlling the operation of the first re-
cited means, the second recited means includ-
ing a float device in one of said receivers.
6. In an apparatus for withdrawing fluids
from a conduit, separating the air from the
liquid and discharging the liquid, the com-
bination of a conduit, two receivers, one of
said receivers having communication with
the said conduit, a pump for circulating lig-
uid to and from each of the receivers, means
for reversing the flow of liquid into and out
of the said receivers, and a float device in one
of the said receivers and to the action of
whigh float device the operation of the said
reversing means is automatically responsive.
7. Inan apparatus for creating and main-
taining a partial vacuum in the return line
of a heating system, separating the air and
liquid and returning the liquid to a point of
use, the combination with a return line, two
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receivers, a pump for circulating liqud to -

and from each of the receivers, means op-
erating automatically to reverse the flow of
liquid from one of the receivers to the other
for causing alternate suction and pressure
to be created in each. of the receivers, and
means for cushioning the shock caused by
the reversal of the flow of the liquid.

8. In an apparatus for withdrawing fluids
from a conduit, separating the air from the
liquid and discharging the liquid, the com-
bination with a conduit, two receivers, one of
said receivers having communicattion with
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the conduit, a pump, the inlet and outlet of

said pump having communication with each
of the receivers, means automatically con-
trolled by the height of the liquid in one of the
receivers for controlling ‘the direction of flow

130
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of the liquid from one receiver to the other
whereby the liquid will be alternately pumped
from one receiver to the other to cause al-
ternate suction and pressure to be created in
the said receivers.

9. In an apparatus for withdrawing fluids
from a conduit, separating the air from the
liquid and discharging the liquid, the com-
bination with a conduit, two receivers, one of
said receivers having communication with the
conduit, a pump, the inlet and outlet of the
pump having communication with each of the
receivers, a single valve device for control-
ling the direction of flow of the liquid to
and from the pump and for reversing the
flow of liquid whereby the liquid will be al-
ternately pumped from one of the receivers
to the other to cause alternate suction and
pressure to be created in the said receivers,
and means for automatically actuating the
said valve.
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10. In an apparatus for withdrawing fluids
from a conduit, separating the air from the
liquid and then discharging the liquid, the
combination with a conduit, two receivers,
one of the receivers having communication
with. the conduit, a pump, the inlet and out-
let of the pump having communication with
each of the receivers, a single valve device
for controlling the direction of flow of the
liquid to and from the Eump and for revers-
ing the flow of liquid whereby the liguid will
be alternately pumped from one of the re-
ceivers to the other to cause alternate suc-
tion and pressure to be created in the said
receivers, and means controlled by the height
of the liquid in one of the said receivers for
actuating the valve device.

In testimony whereof I have signed my

30

name to this specification, on this 2nd day of 40

D. 1925.

April, A.
BENJAMIN SKIDMORE, Jx.



