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UNITED STATES PATENT OFFICE 
ARTHUR. W. BURKS, OF DECATUR, ILLINOIS 

HYDROAIR COMPRESSOR AND WACUUMPUMP 
Application filed February 4, 1930. Serial No. 425,868. 

The present invention relates to pumps, 
and more particularly to pumps of the rotary 
tWpe. 
y: object of the invention is to provide a 

8 rotary pump which is adapted to operate 
efficiently upon either gases or liquids. 
The invention seeks to provide a structure 

which will pump either air or liquid or a 
mixture of the two, and which is self-prim 

i0 ing. 
In my Patent 1,686,549, granted October 

9, 1928, there is disclosed a rotary self-prim 
ing pump having adjacent the outlet a cham 
ber adapted to maintain a whirling body of 
fluid which separates airby centrifugal force, 
the chamber being so disposed that the whirl 
ing body engages the rotor buckets and dis 
places air therefrom into the whirling body. 
The present invention has to do with im 

provements which relate to the rotor con 
struction; to the disposition of the rotor 
buckets with respect to the whirling body of 
fluid; to the means for maintaining the 
whirling body of fluid and to the general 
pump construction. 

It has been found that the operation of 
the pump may be materially improved, at 
least when the rotor buckets are of the type 
which project into the rotor, if the chamber 
has associated therewith means for directing 
the fluid of the whirling body from one part 
of the whirlpool to another after air has 
been separated therefrom, thereby insuring 

has been freed from air and obtaining the 
desired angle of engagement between the 
whirling fluid and the buckets. . . . . . . 
The invention also has to do with other 

features of the pump, and the same will be 
clearer as the description proceeds in con 
nection with certain preferred embodiments 
shown in the accompanying drawings, where 

Figure 1 is a side view partly in section. 

40 

45 

Figure 2 is a vertical section on substan. 
tially the line 2-2-2 of Figure 1. 

Figure 3 is a top plan view. 
Figure 4 is an elevational view of one o 

the casing sections. 

engagement of the buckets by liquid which 

Figure 5 is a fragmentary elevational view 
of a modified form. . 

Figure 6 is a vertical sectional view of the 
construction shown in Figure 5. 

Figure 7 is a horizontal section on sub 
stantially the line 7-7 of Figure 5. 

Figure 8 is a fragmentary perspective 
WeW. 

Figure 9 is an elevational view of another 
modification, and 
Figure 10 is a sectional view of the con 

struction shown in Figure 9 illustrating more 
clearly the relation of the passage openings 
to the interior of the chamber. 

Referring to the drawings for a more de 
tailed description, and more particularly to 
Figures 1 and 4 inclusive, the pump casing 
for gas and liquid, which will be referred to, for example, throughout the specification and 
claims as “air' and “water'. Theinlet, in the present instance, is disposed substantially ax 
ially with respect to a rotor 12 having adja 
cent its periphery or at its margin a circular 
series of buckets formed by blades 13. These blades project laterally from the face of the 
rotor as distinguished from the rotor blades 
of my patent above mentioned which are set 
into the rotorso as not to project for any 
considerable distance outwardly from the 
plane of its lateral face, on which the buck 
ets are disposed. The end edges of the blades 

tion, but are disposed onlines which are sub 
stantially chords of the circumference of the 
rotor, as shown most clearly in Figure 1, and 
they project into a raceway 15 fi be 
tween the outer rim 10 of the casing sec 
tion 10 and a shoulder 16 spaced radially in 
wardly from the rim 10'. The inlet 11 com 
municates with the raceway by means of a 
passage 17 which is formed between a wall 
18 and an arcuate wall 18' extending to a 
point which merges with a shoulder i6 at a 
point or lip 19. As will be understood, the 
water is adapted to enter the buckets at a 
point between the lip 19 and the opposite side 
20 of the entrance of the passage 17 into a 
raceway, the raceway extending therefrom 
to an outlet 21. Between the point 20 and 
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the outlet 21, the raceway is of considerably 
greater width, radially of the rotor, than the 
blades, as illustrated clearly in Figure. 4. 
This radial widening forms a raceway out 
let 21 disposed radially outside the buckets 
and the periphery of the rotor, whereby the 
liquid from the raceway passes through the 
outlet in a plane radially beyond the rotorpe 
riphery. But the raceway is reduced in ra 
dial width at a shoulder 22 formed on the 
outer rim 10, so that between the outlet open 
ing 21 and the point 19, there is provided a 
relatively narrow portion 15 through which 
the buckets pass. This reduced portion, 
forming substantially a cut-off between the 
outlet 21 and the inlet, the cut-off overlying 
at all times, as will be observed, a substan 
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tial number of buckets. 
A portion of the narrowed passage is 

formed with a continuation 21 of the outlet 
opening 21. The continuation is of consider 
able size in a direction around the rotor, as 
will be apparent from Figures 1 and 2, so that 
at all times a substantial number of blades 
project therethrough, as shown most clearly 
in Figure 2. 
At the outlet is disposed a chamber 23 into 

which the blades 13 project, so as to pass 
through a portion of the chamber as the rotor 
revolves. The chamber is disposed substan 
tially tangentially with respect to the face 
of the rotor, from which the blades project, 
and is provided with a bottom 24 and an out 
let 25 considerably smaller in diameter than 
the chamber which is substantially circular 
in horizontal cross-section. As will be ob 
served (Figures 1 and 4), the raceway outlet 
21 discharges into the chamber in planes ra 
dially outside the rotor periphery and the 
buckets, and permits the liquid to discharge 
into the chamber substantially tangentially, 

45 

as indicated by the arrows A in Figure 1. 
The face of the rotor radially inwardly from 
the blades is provided with a series of rela 
tively shallow radial blades 26 which fit sub 
stantially flush against the face 26 of the 
casing section 10 and by their centrifugal ac 
tion prevent radial inward flow of the water 
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from the raceway 15. 
The rotor may be actuated as by means of 

a shaft 27 extending through a rear casing 
section 28 which at its circumference is se 
cured to the casing section 10 as by screws 
29. The section 28 may have laterally extend 
ing and integral bars or webs 30 which are 
broken away in Figure 2, this construction 
corresponding to that shown more clearly in 
my patent above mentioned; the bars are 
adapted to support a rotor shaft bearing, as 
best shown in Figure 2 of said patent. 
. As will be observed, the inlet 11 may have 
a connection 11 leading to any suitable 
source of air or water and the discharge 25 
may have a similar connection 25. 
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sary to introduce into the chamber 24 a quan 
tity of liquid, and as the rotor is actuated, 
this liquid will have imparted thereto a 
whirling motion, thereby setting up a liquid 
whirlpool. This whirling motion is caused 
by the tangential discharge into the raceway 
through the outlet 21, which discharge en 
ters the chamber radially outside the path 
of the blades or buckets. The whirling Imo 
tion is also caused by the direct engagement 
with the buckets by the liquid in the whirl 
pool. As will be understood, however, the 
liquid is entering the chamber tangentially 
through the outlet 21 in planes radially out 
side the path of the buckets, although, of 
course, some liquid in the buckets also en 
ters the raceway. At the same time, the 
buckets are directly engaged by the whirling 
body, and thussair in the buckets is wiped 
therefrom while the moving buckets tend to 
maintain the whirling movement. The wa 
ter of the whirlpool tends to seek the circu 
lar inner wall of the chamber, and as the 
buckets formed by the blades 13 pass through 
the chamber, they are repeatedly engaged by 
the liquid which serves to displace air there 
from into the whirlpool. This air. seeks the 
center of the whirlpool and is discharged 
through the outlet 25. As will be under 
stood, some water is necessarily carried away 
from the chamber by the buckets, since the 
water of the whirlpool enters the buckets to 
displace the air, but this water is returned 
to the whirlpool, and its tangential introduc 
tion into the chamber assists the mechanical 
action of the blades in maintaining the whirl 
ing motion. It will be understood, therefore, 
that the whirling motion is set up both by 
the repeated tangential introduction of liquid 
into the chamber and by the engagement of 
the buckets with the whirling body. 
The air or liquid is thus drawn into the 

pump through the inlet 11 and carried 
through the raceway 15 to the outlet, where in 
the chamber 23 the air is separated from 
the water, where the whirling action is main 
tained. . 
When the pump is drawing only air, a 

sufficient amount of water will be maintained 
in the chamber 23 to displace constantly the 
air from the buckets as the latter pass the 
chamber. Of course, some water will be car 
ried away from the chamber in the buckets 
since the liquid whirlpool is constantly en 
gaging the buckets. But this water will be 
simply carried through the casing and race 
way and again discharged into the chamber. 
However, the amount of water carried off in 
this manner is maintained at a minimum by 
the reduced portion 15' of the raceway. It 
is not essential in the operation of the pump 
upon air that the water thus carried off from 
the chamber be carried past the inlet or 
through the raceway, but it has been found 

65 To operate the pump, it is simply neces- that the most convenient way of maintain 
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ing an adequate amount of water in the whirl- with the buckets, the chamber 23 has asso 
pool chamber is simply to return the water 
carried away by the buckets to the chamber. 
Of course, it will be understood, therefore, 
that the water in the chamber might be re. 
placed from an extraneous source, thus per 
mitting the water carried off by the buckets 
to be discharged therefrom before the buck 
ets again reach the discharge chamber. 
When the pump is operating upon liquid 

alone, the whirlpool will be maintained, and 
any air which may be in the water may be 
separated by the centrifugal action described. 
By reference to Figure 1, it will be observed. 

that although the whirlpool is maintained on 
an axis substantially radial with respect to 
the rotor axis, the buckets travel there 
through on an arc which causes the liquid as 
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it whirls to pass through the buckets between 
the blades. The water does not whirl with 
relation to the blades or buckets on a line 
paralleling the opposed faces of the blades, 
but instead in a path which causes the whirl 
ing water to engage the faces of the buckets. 
It has been found, however, that the whirling 
water tends to travel upwardly as it, whirls 
toward the outlet 25, and thus the water of the 
whirlpool tends to seek the radially outer 
edges of the blades and displace the air into 
the whirlpool. 

Referring to Figures 5, 6 and 7, there is 
shown an improved construction which is 
applicable not only to a pump of the type 
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shown in the other views, but also to other 
types of pumps including that shown in my 
patent above mentioned. In these figures, 
the chamber 23 has a bottom 24' and a dis 
charge outlet 25' provided with a connection 
25a. With the chamber is associated a rotor 
12' of the precise construction shown in Fig 
ures 1 to 4 inclusive, and, therefore, no fur 
ther description is thought to be necessary. 
The blades 13 project into the chamber as 
they pass the same through the outlet open 
ing 21, which is preferably of the form shown 
in Figure 4. As will be understood, the op 
eration or action of the rotor maintains in 
the chamber a liquid-whirlpool, provided at 
the start of the pump operation a certain 
amount of liquid is introduced into the cham 
ber, for instance, through the outlet connec 
tion 25a. As in the pump previously de 
scribed, the liquid whirlpool is set up not 
only by the mechanical action of the rotor, 
as in its operation the blades pass through 
the chamber, but also by the tangential dis 
charge of liquid into the chamber when both 
air and liquid are being pumped. Moreover, 
the buckets necessarily carry out from the 
chamber some liquid, as a portion of the liq 
uid in the whirlpool, enters the buckets to 

Elace air from the latter into the whirl 
pool. 

For the purpose of insuring proper en 
gagement of the liquid from the whirlpool 

ciated therewith means for guiding the liq 
uid in the whirlpeol from one part of the 
whirlpool to another. Preferably, this means 
is of a character which will direct the air 
freed-liquid from a point adjacent the dis 
charge 25' to another part of the whirlpool 
nearer the bottom 24 of the chamber. This 
means, in its preferred form, is a passage 32 
extending from a point 33 on the chamber 
wall adjacent the rear edge of the outlet 21a. 
(Figure 4) in a substantially spiral and 
downward direction to a point 34 below and 
radially inwardly from the series of buck 
ets. The passage 32 is formed between up 
per and lower exposed walls joined by a sub 
stantially vertical wall, the three walls to 
gether producing an open-sided passage com 
municating with the interior of the chamber. 
As will be observed (Figure 7) the passage 

terminates immediately below a shield or 
web 35, which overlies the ends of the blades 
and has a forward edge 35 forming the en 
trance to the chamber from the raceway. 
The lower face of this shield is cut away at 
36 (Figure 8) so as to expose the bottoms of 
the buckets to the whirling fluid which foll 
lows the arrow 34’ (Figure 8), and enters the 
buckets to displace air therefrom. As shown 
in Figure 7, this web or shield 35 is formed 
on an arc which is a continuation of the circle 
of the chamber above the passage, and thus 
does not obstruct in any way the whirl set up 
within the chamber. 
The passage 32 guides the water from the 

upper part of the chamber in a spiral direc 
tion downwardly to the lower part, and since 
the upper part of the chamber is substan 
tially above the circle of blades, the water is, 
therefore, guided by the passage from a por 
tion of the whirlpool above or radially out 
wardly of the blades to a point on the oppo 
site side of the blades or radially inwardly 
therefrom. Furthermore, as the passage is 
located on the outer wall, it guides the water 
which is most completely freed of air, toward 
the bottom of the whirlpool and within the 
circle of the blades. This water will then 
tend to engage the blades and pass upwardly 
mixed with air to the upperportion of the 
whirlpool, and when again freed from air, 
will be directed downwardly to the bottom of 
the whirlpool. It will be understood, of 
course, that in the meantime a portion of the 
water will engage the buckets and be carried 
around by the same through the raceway to 
be returned to the chamber. The passage 32, 
therefore, performs a function of directing 
air freed water under or within the circle of 
the impeller blades, this water being guided 
from the upper part of the whirlpool to the 
lower part along the outer edge or rim of the whirlpool. 
Obviously the passage may take other 

forms; for example, the form shown in Fig 
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ures 9 and 10. In these views, the chamber 
38 corresponds to the chamber 23 and 23 of 
the other figures and communicates with the 
buckets which project thereinto, as shown 
in Figure 10, through an outlet opening (not 
shown). The chamber includes a shield 35 
corresponding to the shield 35 in Figures 7 
and 8, except that instead of being extended 
to the top of the chamber, it has a top wall 
35 overlying the tops of the blades where 
they enter, the chamber. The chamber has 
communicating with the interior thereof at 
an opening 39 spaced above its bottom 40, 
a by-pass 41 which leads water in the direc 
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30 
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tion indicated by the arrows 42 from the up 
perportion of the whirlpool downwardly into 
the bottom of the whirlpool at an inlet open 
ing 43. It will be observed that the opening 
39 at which the by-pass receives liquid from 
the chamber communicates with the chamber 
off the center of the latter or in a substantially 
tangential direction, as best illustrated in 
Figure 10, so that as the water whirls at the 
upper part of the whirlpool, it tends to enter 
the by-pass through which it is gravitation 
ally directed downwardly to the inlet 43 
which also communicates with the whirlpool 
in a tangential direction and re-enters the 
whirlpool in the direction of travel of the 
latter. As will be understood, the water 
enters the upper end of the by-pass as it 
whirls and the opening 39 facing the whirl 
is disposed so that the centrifugal action tends 
to throw the water into the by-pass. The by 
pass 41 performs the same function as the pas 
sage 32 of the forms shown in Figures 5 and 6. 

Obviously, the invention is not limited to 
the details of construction above described. 

4.5 

5 5 

The various forms are shown and described 
in detail simply for purposes of illustration, 
and not to limit the invention to the struc 
tural details which may be modified consider 
ably without departing from the essential 
features of the invention set forth in the foll 
lowing claims. 
I claim: 
1. In a rotary pump, a rotor having a series 

of buckets, a casing having a main inlet and 
an outlet, and a chamber in communication 
with the rotor buckets through said outlet 
for maintaining a body of liquid which has 
imparted thereto by the rotor action a whirl 
ing movement in which it separates air, said 
chamber having means for guiding the water 
from one plane of the whirlpool to another 
to engage the rotor buckets, after it has been 
freed from air. 

2. In a rotary pump, a rotor having a series 
of buckets, a casing having an inlet and an 
outlet and a liquid raceway extending there 
between, and a chamber at said outlet in com 
munication with the rotor buckets for main 
taining a body of liquid which has imparted 
thereto by the rotor action a whirling move 
ment in which it engages the rotor and sep 
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arates air, said raceway opening into the 
chamber radially outside the rotor buckets 
and the chamber having means for guiding 
the water from one plane of the whirlpool 
to another to engage the rotorbuckets after it 
has been freed from air. 

3. In a rotary pump, a rotor having a series 
of buckets, a casing having an inlet and an 
outlet and a raceway extending therebetween, 
and a chamber at said outlet in communica 
tion with the rotor buckets for maintaining 

70 

75 

a body of liquid which has imparted thereto 
by the rotor action a whirling movement in 
which it separates air, said raceway opening 
into the chamber radially outside the rotor 
buckets and the chamber having means for 
guiding the water from planes of the whirl 
pool radially outside the rotor buckets to 
other planes and into a position to engage the 
rotor buckets after it has been freed from air. 

4. In a rotary pump, a rotor having a se 
ries of buckets, a casing having an inlet and 
an outlet and a fluid raceway extending there 
between, and a circular chamber at said out 
let in communication with the rotor buckets 
for maintaining a body of liquid which has 
imparted thereto by the rotor action a whirl 
ing movement in which it engages the rotor 
and separates air, said buckets being disposed 
to project into the chamber as they pass the - 
latter, said raceway opening into said cham 
ber in planes radially outside the rotor buck 
ets and the chamber having means for guid 
ing the water from planes of the whirlpool 
outside the rotor buckets into a position to 
engage the rotor buckets after it has been 
freed from air. 

5. In a rotary pump, a rotor having a series 
of laterally opening buckets, a casing having 
an inlet and an outlet, and a circular cham 
ber at said outlet laterally disposed relative to 
the buckets and in communication therewith 
for maintaining a body of liquid which has 
imparted thereto by the rotor action a whirl 
ing movement in which it engages the rotor 
and separates air, said buckets being disposed 
to project into the chamber as they pass the 
latter, and said chamber having means in 
cluding substantially facing walls forming an 
open-sided passages for guiding the water 
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from one plane of the whirlpool to another 
into a position to engage the rotor buckets at 
said outlet after it has been freed from air. 

6. In a pump, a rotor having a marginalse 
ries of buckets, a casing having a main inlet 
and an outlet, a chamber into which the buck 
ets project as they pass said outlet, the latter 
being adapted to maintain a liquid air-sepa 
rating whirlpool which engages the buckets 
as they pass the chamber, means including an 
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open-sided passage in association with said 
chamber for guiding the airfreed liquid from 
one plane of the whirlpool into another to en 
gage the buckets, and means for taking off 
separated air from said chamber. 30 
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7. In a pump, a rotor having a marginalse 
ries of buckets, a casing, a chamber adjacent 
the periphery of said rotor and into which 
said buckets open and project, said chamber 
being adapted to maintain under the rotor ac 
tion a liquid air-separating whirlpool hav 
ing a path of movement in which the liquid 
engages the buckets, a passage for taking off 
air from said chamber, and means in asso 
ciation with said chamber for guiding liquid 
from one cross sectional plane of the whirl 
poolinto another so as to cause the same to re 
engage the buckets. 

8. In a pump, a rotor having a marginalse 
ries of buckets, a casing having an opening, 
a chamber adjacent the rotor periphery of 
said rotor and with which said buckets com 
municate through said opening, said chamber 
being adapted to maintain under the rotor ac 
tion a liquid air-separating whirlpool having 
a path of movement in which the liquid en 
gages the buckets, means for taking off air 
from said chamber, and means in association 
with said chamber for guiding liquid from 
one cross sectional plane of the whirlpool into 
another so as to cause the same to re-engage 
the buckets, said last mentioned means being 
disposed to direct liquid away from said air 
take-off portion of the chamber. 

9. In a pump, a rotor having a marginal 
series of buckets, a casing having an inlet 
and an outlet, a chamber at said outlet, said 
chamber being adapted to maintain a liquid 
air-separating whirlpool set up by the rotor 
action, and means adapted to direct fluid in 
said chamber adjacent the outer edge of the 
whilpool and near the chamber wall from 
one part of the whirlpool to another. 

10. In a pump, a rotor haying a marginal 
series of buckets, a casing having an inlet 
and an outlet, a chamber at said outlet, said 
chamber being adapted to maintain a liquid 
air-separating whirlpool set up by the rotor 
atcion, and a E. for guiding liquid from 
adjacent one end of the whirlpool toward the 
other, whereby to cause the same to re-engage 
the buckets. 

11. In a pump, a rotor having a series of 
buckets, a casing having an inlet and an out 
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let, a chamber at said outlet of substantially 
circular cross section and arranged substan 
tially tangential with respect to the path of 
said buckets, said chamber being adapted to 
maintain an air-separating liquid whirlpool 
set up by the action of the rotor and being 
disposed so that the liquid of the whirlpool 
engages the buckets as they pass said open 
ing, means disposed radially outwardly from 
said outlet opening for taking off air from 
said chamber, and a guide passage associated 
with said chamber for directing liquid of the 
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whirlpool away from said last mentioned 
means to another portion of the whirlpool. 

12. The method of operating a pump com 
prising a rotor having a series of buckets, 

which consists in forming by the movement 
of the buckets, a liquid whirlpoolimmediately. 
adjacent the path of the buckets, and main 
taining said whirlpool so that the whirling 
motion stratifies air and causes the liquid to 
engage the rotor buckets as the latter pass the 
whirlpool, discharging liquid from the rotor 
into the whirlpool in planes radially outside 
the buckets while permitting the liquid of the 
whirlpool to engage the buckets and leading 
whirlpool liquid from said planes to planes 
of the whirlpool radially inward therefrom. 

13. The method of operating a pump com 
prising a rotor having a series of buckets 
which consists in forming by the movement 
of the buckets, a liquid whirlpool immedi 
ately adjacent the path of the buckets, and 
maintaining said whirlpool so that the whirl 
ing motion stratifies air and causes the liquid 
to engage the rotor buckets as the latter pass 
the whirlpool, discharging liquid from the 
rotor into the whirlpool in planes radially 
outside the buckets while permitting the 
liquid of the whirlpool to engage the buckets 
and at the outer circumference of the whirl 
pool leading whirlpool liquid from said 
planes to planes of the whirlpool radially 
inward therefrom. . 
In testimony whereof I have hereunto set 

my hand. 
ARTHUR W. BURKS. 
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