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Jua. PGE20SE PORING ASSA2AESS 
Apiics &gy 3 edi jie Ersay , 3,930. 

This invention relates to improverinents in 
dual purpose pumping apparatus. 
The pumping apparatus of the present in 

vention is designed primarily for use in ex 
hausting air and water of condensation from 
a vacuum steam heating systein, although 
it is applicabie for use under other condi 
tions in which mechanism must be provided 
for alternately handling liquids and gases. 
The mechanisim of the present invention. 

employs a rotary pump having blades so de 
signed as to operate efficien ty is the dis 
charge of gas when rotating in one direction, 
and in the discharge of liquid when Potating 
in the opposite direction, 
In conformity with the design of the rotor, 

provision is made for reversing the direction 
of the notor drive in accordance with condi 
tions established within the system with 
which the pump is associated, so that, when an 
accumulation of fiuid in the system necessi 
tates the operation of the pump as a centrifu 
gal liquid pump, the motor will be switched 
on to rotate the pump in the corresponding 
direction until the discharge of liquid has 
continued to a point, which necessitates the 
use of the pump as a vacuum pump, at which 
time the motor will be automatically switched 
on to rotate the pump in the opposite direction 
during the interval when the pump is acting 
as a vacuum pump. 
With these ends in view, provision is made 

for the actuation of a specially designed 
Switch by means of 8 float which is responsive 
to the rise and fall of liquid in the system, so 
that the ultinate control of the punip will be 
determined by the accumulation of liquid 
within the system. In this way it is possible 
in each instance to rotate the pimp in the di 
rection which secures the greatest efficiency 
in operation commensurate with the design 
of the rotor blades. 
The pump is especially designed for use in 

connection with a vacuum steam heating sys 
tem, although it is equally adaptable in use 
for other purposes, but in order to clearly il 
lustrate the principles of operation, reference 
will be had in the drawings and description 
to so much of a vacuum steam heating syster 

Sexia So. 888,693. 

as is requisite to a full understanding of the 
Inature of the invention. 
For purposes of convenience, it will be as 

sumed that air and water are the iuids being 
handled by the pump, although it will be un 
dierstood, of course, that, in the use of the 
terms air and water I have in contevagiation 
the handing of other fiuids under analogous 
circumstances. - 

Further details of the invention will ap 
pear from a description thereof, its conjunc 
tion with the accompanying drawings, where 
in the apparatus as a whole is illustrated Yaora 
or less diagrammatically, and wherein 

Figure is a side elevation of the principal 
features of the apparatus involved in the 
present invention; 

Fig. 2 is a sectional elevation of the pump, 
showing the rotor and casing; 

Fig. 3 is a view partly in section of the 
float-tank and the switch mechanisin involved 
in the energizing and de-energizing of the 
notor; 
Fig. 4 is a sectional elevation of the pump, showing the pump in use as a centrifugai air 

or vacuum pump; 
Fig. 5 is a sectional view taken at right; 

angles to Fig. 4; 
Fig. 6 is a plan view of the switch Recha 

nism; and 
Fig. 7 is a diagram of the wiring, motor, 

switch, and associated parts. 
The pump, as best illustrated in Figs. 2, 

4 and 5, comprises an outer shell 10 of hori 
zontally elongated formation, as illustrated, 
which comprises a body portion li and a re 
movable head 12. 
The sidewall 13 of the body portion is out wardly bulged, as shown in Fig. 5, and the 

head 12 is similarly bulged and provided 
around its periphery with a flange 14, and 
secured to a shoulder 15 of the was of the 
body portion by means of headed screws 16. 
The body portion of the shell is provided 

with a curving outer end wall 17, a flat base 
18, an inner flat end wall 19, and stop wall 
20. The configuration of the shell, however, 
may be varied, or its position otherwise ar. 
ranged or inverted without departing from 
the spirit of the invention. 
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Within the outer she is located a rotor 
casing 21, which is drum-shaped and com 
prises a cup-shaped body portion 22 having 
a flat side wall 23 and a peripheral wall 24. The body portion is closed by a disk-shaped 
side plate 25, the outer diameter of which 
is the same as that of the peripheral flange 
26, and so that they will fit snugly into a 
recess in the head 12, where they are secured 
by screws 27 in such a manner that the rotor 
and rotor casing will be in true central align 
ment with the head 12 and its bearing for 
the shaft. 
The side wall 23 of the cup-shaped body 

of the rotor casing is outwardly extended 
at its center to furnish a bearing 28 which 
may be reinforced by radially extending ribs 
29, and the bearing recess receives the end 
of a rotor shaft 30, which passes through 
a journal boss 31 formed in the center of 
the side plate 25 and also through a bearing 
sleeve 32 outwardly projecting from the head 
12 and provided with a gland 33 which is 
adapted to compress a packing 34 to seal the bearing. 
The shaft 30 carries a rotor comprising a 

hub 35 from which extend a plurality of 
curving blades 36. The blades all curve uni 
formly in the same direction, and the side 
edges of the blades lie in close relation to 
the opposite sides of the rotor casing, a work 
ing clearance only being afforded. 
The tips of the blades stand in spaced rela 

tion to the curved peripheral wall 24 of the 
rotor casing, save on the inner side where 
the wall is formed of a curvature of less 
radius to bring the wall surface into close 
proximity to the tips of the blades, in order 
to afford a block-off wall 37. 
Immediately adjacent to each end of the 

block-off wall, the rotor casing is provided 
with an outwardly extending tangentially 
disposed nipple 38 and 39 respectively, into 
which are entered tapering Wenturi tubes 40 and 41 respectively. 
In order to provide for the escape of air 

from the rotor chamber, each of the side 
walls is provided with an arcuately formed 
air if A port, 42, the inner edge of 
which aligns with the adjacent periphery of 
the hub, and each of the air discharge ports 
is so disposed as to bring its inner end in sub 
stantially radial alignment with the mouth 
of the adjacent nipple. 

Immediately adjacent to the lower nipple 

3. 

35 

50 

55 

39 is located a small port 43 which serves to 
provide for the inflow of water from the 
outer chamber into the rotor chamber at a 
point adjacent to the inner terminus of the 
tube 40. Air discharged through the ports 
42 into the outer chamber is educted through 
an air discharge pipe 44. 

In order to more fully understand the 
method of pump control involved in the pres 

give a brief summary of the operation of the 
pump itself, both when operating as a vacuum pump and when operating as a centrifugal 
Water pump. 

It has been shown by demonstration that 
with the use of curved rotary blades of the 
character indicated the rotor is enabled to 
operate efficiently as a centrifugal water 
pump, when the rotor is rotating in a direc 
tion counter to the curvature of the blades, 
which would be clockwise in Figs. 2 and 4, 
and also to operate efficiently as a vacuum 
pump when the direction of rotation is re 
versed to present the blades in a forwardly 
curving direction. 
In Fig. 4, which illustrates the pump con 

ditioned to operate as a vacuum pump, the 
lower tube 40 will constitute an inlet for the 
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air, and the upper tube 41 will be closed to . 
prevent the escape of the water ring required 
in the operation of the pump as a vacuum 
pump. Under these conditions, with the ro 
torturning in an anti-clockwise direction, air 
will be drawn into the rotor chamber at a 
point immediately below the lower end of 
the block-off wall 37. At this point, the water 
ring is suddenly released from the confine 
ment occasioned by the block-off wall and 
flies outwardly into contact with the more 
extended circular wall surrounding the re 
mainder of the rotor chanber. 
With the water thus agitated by its sudden 

release, the air admitted through the tube 40 
will be drawn inwardly and through the wa 
ter ring and into the pockets afforded be 
tween the rotor blades, and charges of air 
will thus be carried around until they reach 
the outlet port 42 which is located at a point 
adjacent to the upper end of the block-off 
wall, at which point the water ring is sud 
denly driven inwardly, which expels the 
pocketed air through the ports 42 into the 
puter chamber on each side of the rotor cas 
ing, and the air is thence driven upwardly 
and discharged through the pipe 44. 
When the pump is operating as a centrif 

ugal water pump, the water will be admitted 
through the upper tube 41 and discharged 
through the lower tube 40, and these condi 
tions will continue until the desired volume 
of Water has been discharged, after which 
the pump will be re-conditioned to operate 
as a vacuum pump and its direction of rota 
tion reversed and the passage through the 
tube 41 closed by automatic means which will 
now be described in detail. 
The lower tube 40 leads into the interior of 

a header 45 which abuts against the end 19 
of the pump shell, and the upper tube 41 
extends through the header. The tube 41 
communicates with a pipe line 46 which ex 
tends downwardly and enters the base of a 
float chamber 47, upon which the pump and 
associated mechanisms may be mounted, as 

ent invention, it is desirable at this point to shown for convenience and simplicity in the 
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drawings. Joining the pipe line 46 is a 
branch 46 leading to the outer chamber of 
the pump, with a check valve 46 interposed 
in such a manner that liquid may be drawn 

is into the outer chamber. 
The pipe line 46 is provided with a check 

valve 48 near its lower end, which check 
valve constitutes a closure against the dis 
charge of water through the pipe line 41-46 

to when the pump is operating as a vacuum 
pump. The lower tube 40 is aligned with 
and communicates with a pipe line 49 pro 
vided with a check valve 50, which pipeline 
may lead to the boiler or other point for the 

5 discharge of the water. 
The header 45 extends upwardly and con 

nects with a vacuum pipe line 51 which, as 
shown, is connected at its upper end to a 
vacuum tank 52. A return line from the radi 

20 stor system is indicated at 53, which return 
line discharges into the top of the float cham 
ber through the pipe section 54. 
A vacuum tube 55 controlled by a thermo 

static valve 56 connects the vacuum tank with 
25 the return line 53 in the particular embodi 

ment of the invention herein shown, and a 
vacuum switch 57 connected with the vacuum 
tank through a pipe or tube 58 serves to cut 
of power from the motor when the vacuum 
has reached a predetermined degree. 
The water inlet pipe line 41-46 enters the 

base of the float chamber 47, which is di 
vided by a wall 59 to afford a lower or base 
chamber 60. The wall 59, on its far side, is 
separated from the wall of the float chamber 
and upturned to afford a wier 61 between 
which and the adjacent wall is a passage 62, 
while near the base of the wier is a restricted 
water discharge port 62°. 

within the wier, and the bucket float has piv 
oted thereto an arm 64 which connects with a 
rock shaft 65 which carries a counterweight 
65° and an arm 66 terminating in two pairs of 
curvedly diverging prongs 67, each pair con 
stituting a yoke 68 for the operation of the 
switch now to be described. 
The rock shaft 65 is mounted within a U 

shaped frame comprising upstanding arms 
69 and a connecting cross plate 70, which, as 
shown, is supported upon a bracket 71 out 
standing from the wall of the float chamber. 
Above the rock shaft 65 and in parallel 

relation therewith is located a pair of inward 5 ly. extending separated stub shafts 72 in 
aligned relation, the outer ends of which are 
rigidly secured within the upstanding arms 
69 of the U-shaped frame. Each of the stub 
shafts 72 has journalled thereon a sleeve 73, 
the inner end of which carries an arm 74. 
which mounts a weight 75. The two weight 

8 

ed arms are of the same configuration but are 
operable independently of one another by 
means of inwardly extending pins 76 which 

65 ride upon the edges of the yoke arms 68. 

A bucket float 63 operates within the space. 

3 

As shown in Figs, 3 and 6, the pins 6 are slightly out of alignment with one another, 
so that one of the pins will effectively engage 
the corresponding yoke arm slightly in ad 
vance of the other, with the result that as the 
yoke arm is rocked one of the weighted arms 
will be lifted and reach the medial point 
slightly in advance of the other, and will 
thence fall over into the reverse position indi 
cated in dotted lines in Fig. 3. The result of 
this arrangement is that switching move 

f 

ments occasioned by the respective arms will 
occur in succession rather than simultaneous 
ly. Each of the sleeves 73 carries at its in 
ner end a cross arm 77 comprising oppositely 
extending fingers 78. - 
The upper ends of the upstanding arms 69 

of the U-shaped frame carry switch plates 
79-79 preferably formed of insulating ma 
terial, and each of the switch plates has 
mounted hereon three switch bars 80, 81 and 
82, respectively arranged in parallel relation 
and each pivoted somewhat of center on a 
pivot pin 83, which pivot pins also constitute 
terminals for the circuits presently to be de 
scribed. 
Each group of three switch bars coacts with 

a group of three terminals 84 disposed in 
parallel alignment with the pivot terminals 
83, so that, when a group of switch bars is 
swung, as a unit, from the position indicated 
at the upper side of Fig. 6, to the dotted line 
position at the upper side of the same figure, 
the circuits will be closed through the con 
tacts. 
Each group of switch bars is pivoted to a 

slide bar 85 provided with a lug 86 adapted 
to be engaged by the fingers 78 of the con 
tiguous cross arm 7; that is to say, as the 
weighted arm 75 swings past the vertical 
medial position indicated in Fig. 3, and then 
fails downwardly toward its reverse position, 
the previously lowered finger 78 will ulti 
mately be moved sufficiently to engage the lug 
86 and shift the slide bar 85 during the final 
movement of the weighted arm. Upon a re 
versal of the movement of the weighted arm, 
the opposite finger. 78 will ultimately restore 
the slide bar with the group of switch arms to 
the initial position. 
These movements of the reversal of the 

switches are utilized for the purpose of re 
versing the operation of the motor, which ro 
tates the pump and which is diagrammatical 
ly illustrated at 87 in Fig. 7. The illustra 
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tion and following description serve merely . 
to indicate the principle of operation in 
volved, since the specific construction of the 
motor forms no part of the present invention, 
and any type of motor may be employed 
which can be reversed in direction through 
the operation of suitably arranged switches. 
As shown, a circuit can be established 

through one of the groups of switches be 
tween the corresponding group of pivot con 

25 
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tacts 83 and circuit line terminals 84 which 
connect with wires 88 leading to the motor. 
The other, switch group serves to establish a 
circuit through wires 88 which have the ef. 

is fect of energizing the motor in the reverse di 
rection. Current is supplied through line 
wires 89 controlled by switches 90 which are 
actuated by a diaphragm 91, which consti 
tutes the active element of the vacuum 
switch, so that the line wires can be switched 
of when the vacuum reaches a predetermined 
degree. 

is 

Operation, 
Where the apparatus is used in connec 

tion with a vacuum steam heating system, 
Water of condensation delivered through the 
return line of the system will accumulate in 
the float chamber until the water level has 
risen sufficiently to lift, the bucket float, which 
being counterweighted will rise and fall with 
the water level. As the foat rises, due to an 
accumulation of water, it wiki lift the arm 64 
and impart a swinging movement to the arm 

2566 carrying the yokes 68. 
The swinging movement of the companion 

yokes will lift the weighted arms 74, one 
slightly in advance of the other, until the 
float has risen sufficiently to bring the weight 
ed arms successively past the medial point, 
which will cause a a sing of the arms and 
a reversal of the switch elements. This will 
actuate the motor in the proper direction to 
rotate the rotor shaft to cause the rotor to 

5 act as a centrifugal water pump, which will 
serve to draw in water through the water line 
46-41 past the check valve 48, so that the pump will begin the discharge of water from 
the float chamber through the pipe 49 and 
the check valve 50 to the boiler or other point 
of delivery. This will lower the water level 
in the float chamber, and the float will begin 

30 

to descend, which results in a reverse move 
ment of the switch actuating yokes, but the 
switches will not be actuated until the water 
level has been lowered sufficiently to bring 
the weighted arms in each case beyond the 
medial point, after which the arms will fall 
in reverse direction and actuate the switches 
to cause a reversal of the motor and the op 
eration of the pump as a vacuum pump. 
While the pump is operating as a vacuum 

pump, the outflow of water through the wa 
ter line 41-46 will be prevented by the ac 
tion of the check valve 48, so that the proper 
quantity of water will be retained within the 
rotor chamber to enable the rotor to act ef 
fectively as a vacuum pump and discharge 
the air through the ports 42 and through the 

50 air discharge pipe 44 which is provided with 
a check valve 44 to permit discharge of air. 
The air will be admitted from the system 

through the pipe line 51, vacuum tank 52, 
and vacuum tube 55 which communicates 

C5 with the return line 53, and the rotor will 

4. 
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continue to operate as a vacuuria pump until 
the withdrawal of the air from the return 
line results in a sufficient degree of vacuum 
to operate the vacuum switch 5, which shuts 
of the motor, and the vacuum is maintained to temporarily within the system by the pro 
vision of a check wave 51 in the vacuum 
line 51. 

in course of time, water of condensation 
will accumulate in the float, chamber suf- 75. 
ficiently to elevate the float to the degree re 
quired to actuate the switch mechanism, and 
the rotor will then begin to rotate in the 
proper direction to again discharge Water of 
condensation. , 

The weighted switch operating arms are 
so arranged that after one has broken the cir 
cuits the other does not act until the motor 
has stopped, but if the motor is so construct 
ed as to be reversed without first being 85 
stopped, this successive actuation is not nec 
essary. 
When, however, the successive arrangement 

is employed, it is necessary to so mount the 
foat that it will continue to fall after the 20 
pump stops pumping water. This is ac 
complished by the provision of the weir 
"vihich affords restricted communication be 
ween the upper and lower chambers in the 

float (an. - 
When the water level has dropped suffici 

ently to lower the float below the surface 
of the weir, it will be buoyed only by the 

y of water trapped behind the weir, and. 
at this point will descend slowly as the water .300 
behind the weir is discharged through the 
restricted aperture 62. This ultimate grad 
ual descent of the float finally causes the . 
second weighted arm to fall and start the 
motor in the direction to operate the rotor iOS 
pump until stopped by the vacuum switch. . . 

it will be understood that the float and 
switch mechanism are so arranged that the 
first of the weighted arms will fall at proper 
time to stop the motor, and that the falling at 
of the second arm will be delayed or retarded : 
by the ultimate gradual descent of the float. 
The travel of each of the weighted arms 

is about 210°, or 105 on each side of the 
upper medial point. If five degrees of travel als 
is allowed past the medial point before the 
Weighted arm drops, and seventy degrees for 
travel after the finger 78 impinges on the 
projecting lug of the switch slide bar, it is 
apparent that there is stored up energy dur- 220 
ing 70 of falling movement in addition to o 
the actual dead weight of the arms them selves, which energy is relied upon to actuate 
the switches. 
The switch contacts are so placed with ref. 225 

erence to each other, as well as to the float, 
that the first weighted arm moves its switches 
to break the circuit, and the last fall moves 
the other switches into contact to close the 
circuit, and so that when the float again rises, 30 

30 
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the motor, after being temporarily stopped, 
Will start the pumping of water. The pump 
ing of gas at the proper time will be estab lished automatically. 
The cross arms are so arranged that in 

each case the edge of the arm that impinges 
upon the switch lug extends radially through 
the pivot of the weighted arm, and this edge 
extends exactly at right angles to the weight 

20 ed arm. 
Although the weighted arm and associated 

parts are here shown as used to actuate 
switches for the reversal of a motor, the same 
mechanism might be advantageously used to 

5 control mechanism other than electric 
switches for reversing the direction of rota 
tion of the rotor, and it is not the intention 
to limit the present invention to the use of 
a reversing motor, since other adequate means 

20 for accomplishing the same result may be 
employed without departing from the spirit 
of the invention. 

Furthermore, the use of the control mech 
anism herein described may be employed for 

25 

serve to regulate the inflow and outflow of 
gases or liquids in such a way as to enable 
the rotor to operate effectively in the dis 
charge either of gases or liquids, as occasion 
may require. In this case the motor might 
not be reversed, and the operation would be 
similar to that in my copending application, 
Serial No. 425,087, filed February 1, 1930. 
In such copending application the valves 

shown and described are of a class where 
the operation of the valve is through a lever 
handle. If, therefore, lug 86 be considered 
as attached to the operating end of such lever 
handle, it is evident that the valve will be 
opened or closed alternately by the impinging 
finger 78, thereby operating valves instead 
of switches in an abrupt and positive man 
ner instead of gradually as shown and de 
scribed in such copending application. Such 
a substitution of valves for switches is a 
mere matter of mechanical detail, and which 
while applicant has actually tried it out satis 
factorily, requires no further description. 
Although as a matter of convenience and 

simplicity in the drawings, the pump has 
been shown mounted upon the float cham 
ber, this is not only not necessary but may 
be undesirable, particularly if curvature of 
the blades is such as to produce little if any 
suction when water should be pumped. 
The pump may therefore belocated at a 

lower level and in any desirable location with 
reference to the float chamber. One such lo 
cation is so that water may flow into the Venturi tube 41 by gravity. 
The branch 46 from the suction line 46 

through the check valve 46 may also be used 
as a suction supply to the pump, either alone 
or as an adjunct to the Wenturi tube 41. 

40 

45 

50 

60 

(55 

the operation of valves or the like which 

ES 

Whether one or both are used will depend upon the liquid pumping requirements. . 
Other modifications in structure and ar 

rangement may be introduced without de 
parting from the spirit of the invention. 

claim: 
in apparatus of the class described, the 

combination of a rotary pump designed to 
operate as an air pump when rotating in 
one direction and as a water pump when as 
rotating in the opposite direction, means for 
admitting air and water to the pump, and 
means responsive to variations in the quan 
tity of water supplied for effecting rotation 
of the pump in the desired direction. 

2. In apparatus of the class described, the combination of a rotary pump configured to 
operate as an air pump when rotating in one 
direction and as awater pump when rotating 
in the opposite direction, means for admit 
ting air and water to the pump, and means 

re 

responsive to variation in the level of the 
water supplied to the pump for actuating 
the pump in the desired direction. 
3. In apparatus of the class described, the 

combination of a rotary pump configured to 
operate as an air pump when rotating in one 
direction and as a water pump when ro 
tating in the opposite direction, means for 
admitting air and water to the pump, a float of 
chamber with which the water supply line 
is connected, a float within the chamber, and 
means controlled by the rise and fall of the 
float for rotating the pump in the desired 
direction. 

4. In apparatus of the class described, the combination of a rotary pump designed to 
operate as an air pump when rotating in 
one direction and as a water pump when ro 
tating in the opposite direction, means for 10 
admitting air and water to the pump, a float 
chamber with which the water supply line 
is connected, a float within the chamber, a motor adapted to operate in either direc 
tion, and switch mechanism actuated by the rise and fall of the float for controlling the 
peration of the motor in the desired direc 
O. 

5.In apparatus of the class described, the 
combination of a rotary pump designed to 
Operate as an air pump when rotating in one 
direction and as a water pump when ro 
tating in the opposite direction, means for 
admitting air and water to the pump, a float 
chamber with which the water sup line is 120 
connected, a float within the chamber, a mo- . 

00 

00 
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tor adapted to rotate the pump in either di 
rection, switch mechanism and electrical con 
nections for energizing the motor to operate 
in the desired direction, and a switch control 
device operatively connected to the float and 
adapted when moved by the float to a medial 
position to automatically move to a reversed 
position and adapted in so moving to oper 
ate the switch mechanism. 230 
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6. In apparatus of the class described, the combination of a rotary pump configured to 
operate as an air pump when rotating in one 
direction and as a water pump when rotat 
ing in the opposite direction, means forad. mitting air and water to the pump, a float 
chamber with which the water supply line is 
connected, a float within the chamber, a mo 
tor adapted to rotate the pump in either di. 
rection, two sets of switches and circuits 
adapted respectively to rotate the motor in 
each of two directions, companion switch 
operating devices, each operatively con 
nected to the float and adapted to actuate the 
associated switch in conformity with varia 
tions in the rise and fall of the float. 
7.In apparatus of the class described, the combination of a rotary pump configured to 

operate as an air pump when rotating in one 
direction and as a water pump when rotat ing in the opposite direction, means for ad mitting air and water to the pump, a float 
chamber with which the water supply line 
is connected a float within the chamber, a 
motor adapted to rotate the pump in either 
direction, two sets of switches and circuits 
adapted respectively to rotate the motor in 

in the op 

each of two directions, companion switch 
operating devices, each adapted to be moved 
to a medial point and thereafter to automati 
cally move forward to' the switch operate 
ing position, and means operatively con 
nected with the float for conjointly actuat 
ing the two switch operating devices in the 
desired timed relation to one another. 

8. In apparatus of the class described, the combination of a rotary pump configured to 
operate as an air pump when rotating in one 
direction and as a water pump when rotating 

posite direction, means for admit 
ting air and water to the pump, a float cham 
ber with which the water supply line is con 
nected, a float within the chamber, a motor 
adapted to rotate the pump in each of two 
directions, two circuit lines and two switches 
for optionally rotating the motor in either 
of two directions, companion switch operat 
ing arms, each pivoted in proximity to the 
associated switch and each adapted to be 
swung upwardly to a medial-position and 
thereafter to fall to the switch operating 
sition, an operating yoke provided with E. 
gers adapted to engage and swing the switch 
operating arms to a point beyond the medial 
position, and connections between the float 
and the operatingyoke for swinging the same 
in either direction in conformity with the 
rise and fall of water in the float chamber. 

9. In apparatus of the class described, the 
combination of a rotary. pump configured to 
operate as an air pump when rotating in 
one direction and as a water pump when ro tating in the opposite direction, means for 
admitting air and water to the pump, a float 
chamber with which the water supply line is 
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connected, a flost within the chamber, a mo 
tor adapted to rotate the pump in each of 
two directions, two circuit lines and two 
switches for optionally rotating the motor in 
either of two directions, companion switch 
operating arms, each pivoted in proximity to 
the associated switch and each adapted to be swung upwardly to a medial position and 
thereafter to fall to the switch operating 
E"; an operating yoke provided with ngers adapted to engage and swing the 
switch operating arms to a point beyond the 

5. 

medial position, and connections between the float and the operating yoke for swinging 
the same in either direction in conformity 
with the rise and fall of water in the float 
chamber, the engagement of the switch op 
erating arms E. the yoke fingers being such 
as to actuate one of the arms in advance of 
the other. 

10. In apparatus of the class described, the 
combination of a rotor casing provided with 
an inwardly projecting block-off wall, a rotor 
within the casing having blades adapted to 
operate as an air pump when rotating in a 
direction to present the blades forwardly, 
and adapted to operate as a water pump when 
rotating in a direction to present the blades 
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rearwardly, passages for admitting air and 
water to the casing, an air discharge passage 
in communication with the casing, means for 
closing the water inlet passage against the 
escape of water when the pump is operating 
as an air pump, and means responsive to 
variations in the amount of water supplied 
to the pump for varying the direction of ro 
tation of the pump. 

11. In apparatus of the class described, the 
combination of a rotor casing provided with 
an inwardly projecting block-off wall, a rotor 
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within the casing having blades adapted to 
operate as an air pump when rotating in a 
direction to present the blades forwardly, and 
adapted to operate as a water pump when 
rotating in a direction to present the blades 
rearwardly, passages for admitting air and 
water to the casing, an air discharge passage 
in communication with the casing, means for 
closing the water inlet nassage against the 
escape of water when tile pump is operating 
as an air pump, means for supplying rotative 
power to the pump for rotating the same in 
either direction, and means responsive to va 
riations in the level of water supplied to the 
pump for controlling the direction of rota 
tion, said means including a float chamber, a 
float within the chamber, and connections be-, 
tween said float and said controlling means. 

12. In apparatus of the class described, the 
ccabination of a pump including a casing 
provided with a block-off wall, a rotor mount ed within the casing and having curving 
blades adapted to operate as an air pump 
when the rotor rotates in a direction to pre 
sent the blades forwardly, and adapted to 
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operate as a water pump when the rotor 
rotates in a direction to present the blades 
rearwardy, air and water supply passages 
leading into the pump casing at opposite 
ends of the block-off wall, the punip cas 
ing being provided with a laterally open 
ing air discharge port, an air discharge 
passage in communication with said port, a 
receptacle adapted to receive water dis 
charged thereinto and having the water sup 
ply passage connected there with, means for 
rotating the pump in either of two directions, 
and controlling means responsive to the rise 
and fall of water within said receptacle for 
actuating said pump rotating means in the 
desired direction. 

13. In apparatus of the class described, the 
combination of a pump including a casing 
provided with a block-off wall, a rotor mount 
ed within the casing and having curving 
blades adapted to operate as an air pump 
when the rotor rotates in a direction to pre 
sent the blades forwardly, and adapted to op 
erate as a water pump when the rotor rotates 
in a direction to present the blades rearward 
ly, air and water supply passages leading into 
the pulp casing at opposite ends of the block 
off wall, the pump casing being provided with 
a laterally opening air discharge port, an air 
discharge passage in communication with 
said port, a receptacle adapted to receive wa 
ter discharged thereinto and having the water 
supply passage connected therewith, means 
for rotating the pump in either of two direc 
tions, and controlling means responsive to 
the rise and fall of water within said recep 
tacle for actuating said pump rotating means 
in the desired direction, a vacuum tank with 
which the air supply passage is connected, a 
connection between the vacuum tank and the 
supply line for the water receiving receptacle, 
a thermostatic valve for controlling the last 
named connection, a vacuum switch in com 
munication with a portion of the system sub 
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‘jected to vacuum, and connections between 
said vacuum switch and the means for rotat 
ing the rotor for stopping the operation of 
the rotor when a predetermined degree of 
vacuum has been secured. 

14. In apparatus of the class described, the 
combination of a rotor casing provided with 
a block-off wall, a rotor within the casing hav 
ing curving blades adapted to operat, when 
the rotor is rotated in a direction to present 

55 the blades forwardly and adapted to operate 
as a water pump when the rotor is rotated in 
a direction to preesnt the blades rearwardly, 
air and water inlet passages entering the 
pump casing at opposite ends of the block-off 
wall, a water discharge passage in communi 
cation with the air inlet passage, the latter be 
ing adapted on occasion to serve as a water 
discharge passage, a vacuum tank in com 
munication with the air inlet passage, a water receiving receptacle, and a water supply line 
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leading thereinto, a thermostatically con 
trolled connection between the vacuum tank 
and the water supply line, a vacuum switch 
in communication with a portion of the sys 
tem subjected to vacuum, means for operat 
ing the rotor in either of two directions, and 
control mechanism actuated by the rise and 
fall of water in the water receiving receptacle 
for determining the direction of rotation of 
the rotor, and connections between the vacu 
um switch and the rotor operating means for 
starting and stopping the latter in conform 
ity with vacuum conditions. 

15. In apparatus of the class described, the 
combination of a pump designed to operate 
as an air pump under one set of operating 
conditions and to operate as a water pump 
under another set of operating conditions, air and water supply lines leading to said 
pump, and means controlled by variations in 
the pressure status of fluids supplied for es 
tablishing the desired set of operating con 
ditions for the pump. 

16. In apparatus of the class described, the 
combination of a pump designed to operate 
as an air pump under one set of operating 
conditions and to operate as a water pump 
under another set of operating conditions, 
air and water supply lines leading to 
said pump, and means responsive to va 
riations in the volume of water delivered 
for establishing the operating conditions for 
the pump. 

17. In apparatus of the class described, the 
combination of a pump adapted to operate 
as a water pump under one set of operating 
conditions and to operate as an air pump un 
der another set of operating conditions, 
means for operating the pump, means for 
supplying air and water to the pump, and 
means responsive to variations in the accumu 
lation of water in the water supply means 
for controlling the operation of the pump op 
erating means to operate the pump either as 
a water pump or as an air pump. 

18. In apparatus of the class described, the 
combination of . a pump adapted to operate 
as awater pump when water accumulates to a predetermined volume and as an air pump 
where there is a deficiency in such accumula 
tion, a motor for actuating the pump, means 
for supplying air and water to the pump, 
float means responsive to variations in the 
volume of water supplied, switch mechanism 
and electrical connections for operating the 
motor, to actuate the pump either as an air 
pump or a water pump, and connections be 
tween said float and said switch mechanism 
for operating the latter responsively to varia 
tions in the position of the float. 

In witness that I claim the foregoing 
have hereunto subscribed my name this 14th 
day of January, 1930 

LUCIAN F. EASTON, 
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