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UNITED STATES

1,724,262
ENT OFFICE.

PAT

CLAYTON A. DUNHAM, OF GLENCOE, ILLINOIS, ASSIGNOR TO C. A. DUNHAM COM-

PANY, OF MARSHALLTOWN, IOWA, A CORPORATION OF IOWA.

EXHAUSTING APPARATUS,

Application filed November 18, 1924, Serial Wo. 749,808,

~My invention relates to an apparatus for

- displacing fluids, such as gases, vapors or
liquids or mixtures of the same, through the
forced movement of water or other liquid,

& the invention being concerned more particu-
larly with an apparatus for creating and

maintaining a low pressure in a conduit or

system of conduits or connected spaces by

the evacuation of fluid therefrom; although

10 the apparatus which I have in contemplation

might be used for compressing fluids or pro-

ducing, under other conditions the move-
ment of the same from place to place.

One of the objects of the invention is to

15 provide a novel device for displacing or com-

pressing gases, vapors, liquids or mixtures

thereof by causing bodies or “slugs” of lig-

uid, water, for example, to be moved by cen-

- trifugal force through the ducts of a rotary

. 20 impeller, which ducts are brought first into

communication with the water supply and

then with a port leading to the space to be

evacuated. This principle of operation

might, as suggested, be utilized not only in

25 connection with an exhausting apparatus

but also in the construction of an air com-

pressor or other mechanism involving the

displacement of a fluid.
With reference to the utilization of the
30 invention in exhausting apparatus, another

object is to provide novel means for sepa-

rating the air from the water and air mix-
ture discharged by the impeller and return-
ing the water to the impeller.

A further object is to provide means
whereby the exhausting apparatus may be
-operated to maintain, automatically a deter-
minate pressure differential, for example, a
determinate difference of pressure between
40 the space being evacuated and a vessel under

constant or variable pressures.

‘A further object is to so construct the ex-
hausting ‘apparatus that it will operate in
conjunction with a system of conduits or con-

45 mected spaces which are either above or be-

low atmospheric pressure. E o

The invention consists of the new and im-
proved constructions, arrangements and de-
vices to be hereinafter described and claimed

50" for carrying out the above stated objects and

“such other incidental objects as will be re-

ferred to in the following description of the

referred form of the invention illustrated
in the accompanying drawings. , ‘
- 8  This application, so far as it is concerned

35

specifically with an exhausting apparatus, is
a continuation in part of my co-pending ap-
%iggftion Serial No. 704,142, filed April 4,

In the accompanying drawings: 6o

Fig. 1 is a side elevation, with parts in
section; of the exhausting apparatus.

Fig. 2 is a vertical sectional view, taken
substantially on line 2—2 of Fig. 1, locking
in the direction of the arrows.

Fig. 3 is a similar view on a larger scale,
taken in the plane of Fig. 2, but looking in-
the opposite direction. . :

Fig. 4 is a sectional view on a diametrical
line of the impeller. -

This exhausting apparatus is particularly
adapted for use with a steam heating system
of the type disclosed in my copending appli-
cation 704,142, hereinabove referred to. In
such a system, the pipe 11 leading into the
tank L of the exhauster is connected with
the drip pipe of the heating system, or a
similar pipe leading into the boiler. This
pipe 11 1s positioned slightly -below the nor-
mal water level in the boiler so that a con-
tinuous supply of water will be maintained
in the tank L. The exhausting pump M is
connected through pipe 12 with the return
line of the heating system above the water
level so that gases only are drawn into the
exhauster through pipe 12. Preferably a
check valve is positioned in pipe 12 opening
toward the pump to prevent water being
forced back through pipe 12 when the pump
is idle. A

P is an electric motor for driving the im-
peller of pump M. _

Q is a circuit breaker of any desired type
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~operated by the pressure actuated device RE.

This device consists of an upper casing mem- 95
ber 88, a lower casing member 39, a fiexible
diaphragm 40 and a stem 41 secured to the
diaphragm and extending through a stufling
box 43. A lever 44 is pivoted to a bracket
42 and is connected by link 45 to the arm 46
of switch Q, the other extremity of lever
44 being forked at 47 to straddle an adjust-
ing stem 48 fixed between brackets 49 and
50 on the upright structure 51 carrying the
switch Q. The forked end 47 of lever 44
bears on a washer 52 which latter is sup-
ported on a coiled spring 53 bearing on a -
washer 54 on stem 48, the lower end of
which stem is threaded for an adjusting nut

55. The chamber 56 below the diaphragm 110
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40 is connected by a pipe 57 to some point in

‘the system under high pressure. The cham-.

ber 88 above the diaphragm is connected to
the low pressure side of the system, for ex-
ample, by pipe 59 extending to pipe 12. The
diaphragm of the controller R is shown in a
position indicating operation of the motor

~and pump.
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turn main.

The exhausting apparatus comprises a ro-
tary impeller 60 formed with a hub 61 keyed
to a shaft 62 connected with the armature
shaft 63 of motor P. The impeller operates
In a casing consisting of a front plate 64
secured by screws 65 to the tank L and a
back plate 66 which is shown as a web de-
pending from tank L and formed integral-
ly therewith. Front and back plates are re-
cessed for the impeller which fits snugly be-
tween the same with its hub 61 on one side
close to a disc-like web 67 and on the other
side close to a boss 68 through which boss
and a gland 69 therein shaft 62 extends.

_The front plate is formed with a boss 70
divided by web 71 to provide a water cham-
ber 72 and an air chamber -78. The water
chamber 72 is connected by a duct 74 with
the supply tank L. The air chamber 73 is
connected with pipe 12 which leads to the re-

The impeller 60 is formed with a plurality
of ducts 75 which extend from the central
portion of the impeller to its periphery and
are preferably curved in the direction op-
posite to the direction of rotation of the im-
peller as indicated in Fig. 8. The inlet end
of each of the ducts 75 first passes over the
port 76 of water chamber 72 and then over
the port 77 of the air chamber 73.

The front plate 64 of the pump casing is
formed with a discharge port 78 and the m-
peller is arranged eccentrically in the cas-
mg so that a peripheral wafer outlet space
79 is provided which increases in width in
the direction of the movement of the water
toward the outlet 78, the outlet space 79 he-
ing connected -with the recess in which the
mmpeller works by a relatively narrow slit

-80.  The air and water mixture Passes from

outlet port 78 through a pipe 81 into the ajr
eliminator tank O. 82 is a pipe extending
from water space 79 to the stuffing' box pro-
vided by boss 68 and gland 69 for the pur-
Pose of lubricating the bearing of the shaft
62,

By the term “fluid” as used in the claims
I intend to include air or other gases, vapors,
liquids or mixtures thereof.
- I have shown the pump as supplied with
hurling water from the drip pipe or boiler

) and as drawing air only into the hurling cir-

cuit from the return main. It would be pos-
sible to constuct the apparatus so that both
water and air would be drawn into the pump
In which case the water could be used in
part as hurling water and the excess ex-
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pelled to the boiler or elsewhere. This latter
arrangement but with different forms of ex-
hausting means (pump and hurling circuit)
i1s shown in my copending applications
Serial No. 518,386, filed November 28, 1921,
patented June 5, 1928, #1,672 309 and Serial
No. 669,363 filed October 18, 1923.

T claim:

1. A device for displacing fluid compris-
ing, in combination, a pair of casing mem-
bers recessed to provide a central space, one
being formed with a peripheral outlet and
with separate chambers to receive a hurling
liquid and the displaced fluid, respectively,
and. having ports opening into said central
space, and the other being provided with a
stuffing box, a rotary impeller in said space
formed with ducts extending from its cen-
ter to its periphery, the inner ends of which
are adapted to pass over said ports in alter-
nation, a shaft extending through said stuff-
ing box, means for imparting rotation to
said shaft, and a lubricating pipe extending
from the space in which the impeller is lo-
cated and into the stuffing box.

2. In combination with a conduit to be
evacuated and a liquid supply conduit, an
exhausting apparatus comprising a rotary
impeller having ducts extending from its
center to its periphery, an axial structure
having ports with which said conduit to be
evacuated -and said liquid supply pipe are
respectively connected and over which the
mner ends of the impeller ducts pass alter-
nately as the impeller rotates, a vessel to re-
ceive liquid and entrained gas discharged by
the impeller and provided with a float comn.
trolled vent for gas, and means for return-
ing liquid from the vessel to the exhausting
device.

3. In combination with a conduit to bo
evacuated and a liquid supply conduit, an
exhausting apparatus comprising a rotary
impeller having ducts extending from its
center to its periphery, an axial structure
having ports with which said conduit to be
evacuated and said liquid supply pipe are
respectively connected and over which the
inner ends of the impeller ducts pass alter-
nately as the impeller rotates, a vessel inter-
posed between the liquid supply conduit and
the liquid port of the exhausting device, a
vessel to receive liquid and entrained gas
discharged by the impeller which vessel is
provided with a vent for gas and with a
passage leading to the first named vessel,
valves for said vent and passage, and a float
in the second mentioned vessel which oper-
ates to seat and unseat said valves alter-
nately, unseating one when the other is
seated.

4. In mechanism
by movement of a liquid, the -combination
of an exhausting apparatus having a liquid
impeller, a. gas eliminating vessel adapted
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for creating a vacuum .

130



1,724,262

to receive a gas and liquid mixture from the
impeller, said vessel having a gas vent, a

- vessel for supplying liquid to the impeller

10

connected ‘'so as to receive liquid from the
eliminating vessel, valves to control the vent
and the connection between the eliminating
and supply vessels, and a float in the elimi-
nating vessel which operates to seat one of
said valves and unseat the other.

5. In mechanism for creating a vacuum

by movement of a liquid, the combination
of an exhausting apparatus having a liquid
impeller, a gas eliminating vessel adapted to

" receive a gas and liquid mixture from the

15

impeller, said vessel having a gas vent, a
vessel for supplying liquid to the impeller

' connected so as to receive liquid from the

20

eliminating vessel, valves to control the vent
and the connection between the eliminating

and supply vessels, a float in the eliminating

3

vessel which operates to seat one of said 7

valves and unseat the other, and ar outward-
ly opening check valve in said vent. ‘

6. In mechanism for creating a vacuum
by .movement. of a liquid, the combination
of an exhausting apparatus having a rotary
liquid impeller, a gas eliminating vessel

.adapted to receive a gas and liquid mixture

from the impeller, said vessel having a gas
vent, a vessel for supplying liquid to the
impeller connected so as to receive liquid
from the eliminating vessel, valves to.con-
trol the vent and the connection between the
eliminating' and supply vessels, a float in
the eliminating vessel which operates to seat
one of said valves and unseat the other, and
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an outwardly opening check valve in said

vent. .

CLAYTON A. DUNHAM.



