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1 
This invention relates to the so-called hydro 

turbine pumps in which 'a multivaned rotor or 
impeller rotating in a closely ?tting housing car 
ries a ring of water. or other liquid around, and 
the housing space is larger than the impeller at 
one or more places in the diameter so as to cause ' 
the rotating ring of liquid to bodily surge radi 
ally back and forth piston-like between the im 
peller vanes and thus set up a pumping action 
in a regularly enlarging and contracting space 
created adjacent the hub of the impeller within 
vthe ring of liquid. 

The invention has for its objects improvements 
“in this type of pump whereby its e?ectiveness is 
enhanced, and a construction which permits of 
readily changing the pump from a single stage 
unit to a double stage unit. 

One feature is the special design of the vanes 
which form the liquid pockets between the vanes 
of the rotor. 
Another feature is the diverting or cross-over‘ 

vaned ring which controls the action o-fthe liq 
uid in the pockets. ‘ 
Another feature is the way the gas is controlled 

.to and from the rotor spaces. 
Other features and advantages will appear in 

the following description and in the accompany 
ing drawings: 

In the drawings: 
Fig. 1 is an elevation of my improved hydro- ’ 

turbine pump connected up or “piped” to func 
tion as a two'rstage pump. 

Fig. 2 is a perspective view of one of the two 
rotors or impellers of the pump supported on the 
pump shaft. 
Fig.3 is a perspective view showing one vane 

‘only of the rotor connected to the rotor hub to 
show the compound form of the rotor vanes, 
each of which is alike except that the two rotors 
generally used in one, pump are respectively , 
right and left insofar as the vanes are concerned 
and as will appear in Fig. 4. 

' Fig. 4 is an enlarged longitudinal cross section 
of thepump casing and the two rotors taken 
‘along the line 4—4 of Fig. 5, and of Fig. 6. 

Fig. 5 is a cross section of Fig. 4 taken along 
the line 5-5 of Fig. 4. 

Fig. 6 isv a cross section of Fig. 4 taken along 
the line 6—6 of Fig. 4. , 

Fig. '7 is an outside unrolled or development 
vi'ew'of one of the diverting rings which sur 
jrounds one of the rotors. 

Fig. 8 is an inside view of the unrolled ring of 
Fig.‘ '7. . 
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2 
Fig. 9 is an enlarged sectional detail of a por 

tion of the valve ring cage. ‘ 
Fig. 10 shows the inner side of one of the heads 

of the pump, with part of the inner ?ange broken 
away. 

Fig. 11 is a plan view of Fig. 1. 
Generally described the pump comprises a 

main body casting taking the form of a cylindri 
cal casing‘ I formed with horizontally supporting 
legs 2, inlet 3, outlet 4, and other pumping pas 
sages. The cylinder I is closed on both ends by 
cast metal heads 5, 5’ bolted against the ends of 
thecasing as by marginal bolts 6 passing through 
?anges ‘I, 8, while carried outward on each of 
the heads is a suitable bearing l0 supported on 
suitable end brackets H and which bearings I0 
rotatably support a central pump shaft; l2 which 
carries a. coupling ?ange [3 on one end to pro 
vide for driving the pump, while mounted cen 
trally onthe shaft are two rotors the hubs of 
which are designated l4 and I4’ and which are 
secured to- the shaft as by a key I5. 
Hubs 14 are tubular and provided with outer 

end ?anges l6, I6’ and inner end flanges l1, ll’ 
which are in face contact, while embraced be 
tween these end ?anges are more or less radially 
extending vanes l8, l8’ between which the pis 
ton-like action of the water takes place and pro 
vided with outwardly extended portions l9, I9’, 

30 20, 20' respectively, to be further described later 
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on. 
The interior of the cylindrical casing l is some 

what largerxin diameter than the outer circum 
ference of the rotor, and ?tting within the ana 
nular space thus formed between the rotors and 

‘ the casing shell are two annular members 2|, 2|’, 
one for each rotor,‘ and herein termed “diverting 
rings” the functions of which are to- provide pe 
ripheral spaces at opposite points within the di 
ameter of the casing to permit the revolving ring 

‘ of water carried around by the blades to surge 
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outwardly at these points due to centrifugal force 
and. to direct this water from one portion (IQ) of 
the vanes over to the other portion (20) as the 
water is forced back again toward the rotor 
shaft, in quick repetition, to effect the liquid-pis 
ton pumping action, as will be more fully ex 
plained; - ‘ 

The heads 5 and 5' are relatively thick and 
are duplicates formed interiorly with certain in- ' 
let and outlet ?ow controlling passages to be 
described, and surrounding the shaft l2 in the 
heads are stu?ing boxes comprising rings of 
packing 22 mounted on a sleeve 23 ?tting over 
the shaft 12 in inner abutting relation to the 
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rotor, and which packing is adapted to be com 
pressed by, a suitable gland 24, while the sleeve 
23 is adjustable longitudinally of the shaft by 
means of a collar 25 threaded on the shaft so 
that a proper small clearance 25 may be deter 
mined at the outer ends of both rotors for circu~ 
lation of sealing water which may be admitted 
to these clearances from a pipe 2'! connected to 
cored passages ‘28,.=29j'the latter v‘of which also 
feeds sealing water to ‘a spacing spider ring 36 
positioned at an intermediate point in the stuff 
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ing box. Both ends of the pump being alike Kin‘. ., ‘ 
these details. . 

Returning now to the rotors, one of whichv (the 
right hand one of Fig. 4) is shown ‘in perspective 
in Fig. 2, these are preferably castings and while 
the vanes l3 which project from the "tubular" 
hub 14 are preferably ?at and radial for the . 
length of the hub, the’outer portions l9 and 2B 

, where the vanes extend, to a larger diameter to 
?t within the diverting ring 2!, are ,for about 
.half their length curved v‘fbackwardly” (with re 
spect to theclockwise-direct'ion of rotation of the 
rotor) as at 19 so as to exert a centrifugal pump 
action on the water, while the remaining or inner 
half .20 of each vane is curved forwardly, to func~ 
tion as a scoop to return the outwardly thrown 
water and force it back or down between the 
vanes ‘toward the hub of the rotor. These two 
,portionsof each vanedesign'ated A and B in ‘Fig. 
;3 are connectedas by a short web C in-this ?gure 
.for illustrative purposes, butwhich becomes a 
ringat the outer diameter of the blades where 
this transition from rearwardly curving to for‘ 
wardly curving takes 'placeas all of the vanes 
are an integrally cast network and in .the com 
,pleted assembly between the .rearwardly curved 
.outer edge A of .one vaneand its forwardly. curved 
edge B there would be the aligned rear'wardly, 
and forwardly'curved edges of two other vanes, 
all integrally joined .to the others. This will be 
understood by a glance at Fig. 6, where the edges 
‘of one vane A and B are indicated to correspond 
"with the edges A and B of the detached vane 
shown .in perspective in Fig.3 to give a three di 
mensionalidea of the general formjof each vane. 
It should bekept in ,mind howeverthat the two 
rotorsarerights and lofts so that their scooping 
vane portions ,20 will beQadjacent atthe center of 
the pump to opposite sides of their contacting 
inner flanges [1, ll’. ‘ 

_ vAlso to beLnotedis that the outer ends of por 
tions .l39‘of the vanes are, connected (preferably 
integrally.) by a ‘ring or flange 3'l_ which is spaced 
slightly (for sealing liquidias at '32 from inner 
head v?anges '33, {and between which inner head 
?anges the two diverting rings 2i and 2%!’ are 
embraced. ‘ ' 4 - . 

~Also formed within the ‘heads 5 and 5’ are hol 
low hubs 34 spaced longitudinally from ?anges 
.33 andrwhich hubs are’recessed in conformity 
with the bore of ?anges 3.3’ to receive .a Valve ring 
cage 35, in embracing relation with the, outer‘ 
‘edges of theextending flat portions “lot ‘the: 
vanes, ‘and which extending portions of the vanes 
form what may be termed the gas, end of the 
rotor, as it is here where the air or gasto be‘ 
pumped enters and leaves the rotor. These valve 
rings (one for eachrotor) each have .four- lon 
gitudinal block portions 36 positioned .at'9O de-. 
,grees apart and extending the length of the 
outeredges of vanes l8 and of ‘a width to :each‘ 
straddle three of the vanes [-8 or rather twovane 
spaces, sothat there willbeleft runcovered two, 
vane spaces between each valve‘ block portion 
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36, all as best shown in Figs. 5 and '10 of the 
drawings. Also to be noted from these two ?g 
ures is that covering block portions 36 are radi 
ally aligned with and form continuations of four, 
radially disposed ribs 31 which separate the head 
space into four spaces or quadrants alternately ' 
designated “inlet space” and “outlet space” and 
which. will be seen from a consideration of Fig. 5 
to be each open: to two’ of’ the vane rspaces be 
tween adjacent blocks 36 and which spaces be 
tween the vanes 18 form the gas or air inlets and 
.outlets respectively to the'pump rotor at oppo 
site. quarters. ' 

vAs ‘both heads are alike, whenin place at op» 
posite ends of the double rotor it of course brings 
the outlet spaces of one head in line (longitudi 
nally of the pump) with the inlet spaces of the 
other and as the pump is provided centrally at 
opposite sides with one main inlet 3 and one ‘main 
outlet 4 suitable cored passageways .3’ and 4' 
formed in the body casting'l extend longitudi 
nally both ways toward opposite heads where 
.each suitably ‘connectslby appropriate ports .33, 
:39, 40, 4| in the heads with their inlet and outlet 
quadrants respectively. . ' V V ' 

As the function of the pump is to force a ring 
Vof’contained water outwardly with the back 
w'ardly curved portion [9 of ‘the vanes at oppo 
site quarters in the" revolutions of the rotor to 
create a suction space adjacent the hub "of the 
rotor at these two quarters when open to the 
suction or inlet quadrants‘ of the heads, and then 
force the water back, again with the aid of ‘the 

' scooped portions 20 of the vanes to compress 
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and eject the gas at ‘the two opposite quarters 
when open to the outlet quadrants of the heads, 
this outward and inward surging of the con 
tained water or “water-ring” as used in this 
type of turbine-pump is controlled in the pres 
ent design, as previously stated, by ‘the diverting 
or cross-over rings 21, .2! ' for the two rotors re 
spectively of ‘the pump. Each. of these rings 
provides at opposite points in the diameter a 
space de?ned by ‘an outwardly‘slanted wall 43 to 
permit the water to surge outwardly beyond the 
rotor, ‘and following this (‘in direction of rota 
tion‘) 'an inwardly ‘slanted wall 44 to urge the 
revolving water inwardly again. However, as 
theoutwardly urged water leaves the rearwardly 
curved portions I!) of the‘rotor vanes and the 
inwardly urged water is received/by the forwardly 
scooped portions 29 of the'vanes, ‘it is manifest 
v‘that means should beprov-ided on the ring 2i 
to guide the water in thespa-ce beyond the rotor 
from the outwardly moving to the inwardly 
‘moving side or ‘strata, and also to vprevent ‘the 
‘waterefrom moving outwardly from portions IQ of 
‘the ‘vanes or inwardly from ‘portions 20 of’ the > 
'van'es except at the two diagrammatically oppo 
‘site positions "where such movement is-desired 
Pto eifect the ‘alternating suction and compression 
of the gas, air, or other ‘?uid ‘being pumped, 
within the proper quadrant of the pump rotor 
vane spaces as explained, Accordingly each 
diverting ring-is provided with circular inner wall 
portions v'45 close to theyrotor arranged 'to close 
in the rotor at those two :opposite areas where 
the water should “not be permitted to come out, 
and other circular inner wall portions 46 clos 
ing on the rotor .at those two opposite areas 
where the water should .not reenter the rotor. 
Besides this the rings are provided with standing 
ribs or cross-over guiding vanes 41, 48 which are 
angularly orspir'ally arranged t'o'guide the out 
wardly surging water over to the inwardly ?ow; 
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ing strata. These angularly disposedvanes co; 
operate with standing inner marginal ?ange 49 
and outer marginal ?ange 50. ‘The construction 
and mode of operation will be easily understood 
by reference to' Figs. 4, 6, 7, and 8, thellatter two 
?gures being respectively the outer and ‘inner 
sides of the ring shown ?attened out-"and with 
the extreme ends of the developmentv shown 
stepped to permit extension of vthe 'slanted'cross 
over guiding vanes to their extreme ends. ' 
A feature of the water sealing of the moving 

parts is that the inner faces of the inwardly ex 
tending hollow hubs 34 of the heads 5 are each 
provided with an annular water recess 5| ‘which 
receives water from sealing water passage 28 
and feeds the water to holes 52‘ in the side of 
valve ring 35 (see Fig. 9) and which holes com 
municate with slots 53 in valve ring blocks 36 
and through inwardly extending holes 54 directed 
toward the leading edge of these blocks (see Fig. 
5), so that the ?lm of water will be maintained 
against the inner arcuate surfaces of these blocks 
close to which the outer edges of the extended 
rotor vanes l8 pass, and thus seal off the inlet 
from the outlet quadrant spaces of the heads at 
these possible points of leakage. Any excess 
sealing water forced into the pump will simply 
?nd its way out with the compressed outlet gas or 
air and pass out of the outlet pipe 55 to ‘a suit 
able water separator as'indicated at 5B in Fig. 
l and from where the settled water leaves from 
a pipe 51 from where it may be returned ‘to the 
sealing water inlet 21 at opposite ends of the 
pump. 
Of course the areas of the rotor spaces, diam 

eter and length of rotor vanes, and size of surge 
spaces in the diverting rings 2| are so propor 
tioned as to retain within the pump the required 
amount of water to provide thejdesired pumping 
spaces between the rotor vanes adjacent the hubs : 
while always keeping the outer ends of the vanes 
covered with the water to maintain the water 
vpiston pumping action, as well understood with 
this type of pump. ‘ 
When the pump is run as a single stage pump 

or compressor both rotors receive and discharge 
the gas or air being pumped from and to the 
main inlet 3 and main outlet 4 respectively. But , 
when using the two rotors in series as a two stage 
pump, the gasket (not shown) which is used 
across the joint 5! where heads '5, 5' join the 
‘body casting I is left “blind” at points to block 
off only the outlet passage 4' leading to head 5', 
and'similarly only the inlet passage 3' leading to 
head 5, and then an outlet pipe 55 is connected 
‘to a normally plugged opening 58 from the outlet 
v‘space of the left side rotor and an inlet pipe 59 
is connected to a normally plugged opening 60 
to the inlet space of the right side rotor, pipes 
55 and 59 preferably having a water separator 
“56 interposed, all as indicatedin'Figs. 1 and 11. 
Where the ?nally ejected gas ‘or air being 

pumped is required to be free from water, a water 
separator will be used on the ?nal outlet pipe. 
While the drawings show a double rotor pump 

incorporating my improvements, it is evident 
that the pump may be made with one of the 
rotors only where half the capacity is su?icient 
or where no two stage hookup is desired. It'is also 
evident that more than two stages may be ob 
tained by the use of an additional rotor if de 
sired. ' 

One of the advantages of forming the diverting 
vanes 41 and surge controlling walls 43, 44, ‘etc, 
‘as a ring 2! is that it may be angularly adjusted 
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in assembling to the 'most e'?'icient setting de-v 
pendent ‘on the speed which the pump will ‘be 
run; and then marked and/or secured in such 
position. Also the grelative'angular relation of 
the two‘ rings when using’ the pump as‘ a two stage 
pump may be accurately adjusted. 1 ' I ‘ 

Having’ thus described my improved hydro 
turbine pump and the manner of its operation, 
what'vI claim is: 

1. Ina hydroturbine pump of the type de; 
scribed, a rotor provided with a plurality of out 
wardly ‘extending vanes spaced around a hub, 
said vanes each formed to provide an outer pump 
ing portion adapted‘ to urge the pumping liquid 
outward and "an adjacent outer turbine portion 
formed to facilitate the reentry of the liquid to 
ward the hub of the rotor, the pumping portion 
and turbine portion of each blade merging into 
one continuous straight vane portion at said hub. 

2. In a hydroturbine pump of the type de 
scribed, a rotor provided :with a plurality of out 
wardly extending vanes spaced around a hub, 
said vanes each formed to provide an outer pump 
ing portion adapted to urge the pumping liquid 
outward and an adjacent outer turbine portion 
formed to facilitate the reentry of the liquid to 
ward the hub of the rotor, the pumping and 
turbine ‘portions of each vane being integrally 
connected, and merging into one continuous 
straight vane portion at said hub. 

3. In a hydroturbine pump of the type de-! 
scribed, a rotor provided with a pluralityof out 
wardly extending vanes spaced around a hub, 
said vanes each formed to provide an outer pump-, 
ing portion adapted to urge the pumping liquid‘ 
outward and an adjacent outer turbine portion 
formed‘to facilitate the‘reentry of the liquid to 
ward the hub of the rotor, the outer pumping ' 
and turbine portions of each vane being con 
nected by a relatively short web extending trans 
versely of the axis of rotation of the rotor, and 
the pumpingiand' turbine portions of each vane 
merging into one continuous straight vane por 
tion at'saidhub. . r I 

4. In a hydroturbine pump of the type de 
scribed, a rotor provided with a plurality of out 
wardly extending vanes spaced around a hub, said 
vanes each formed to-provide an outer pumping 
portion adapted to urge the pumping liquid vout 
ward and an adjacent outer turbine portion 
formed to facilitate the reentry of the liquid to-_ 
ward the hub of therotor and an’ axially extend 
ing portion, of‘ materially smaller outside di 
ameter. to form the gas receiving and discharging 
end of the rotor. I ' . ~ ' . 

5. In a hydroturbine'pump of the type de 
scribed a rotor provided ‘with angularly spaced 
vanes therearound, each vane comprising a longi- ' 
tudinally extending substantially flat minor por 
tion projecting from the hub of the rotor, and 
a major portion of much greater diameter in turn 
formed for about half of its length with a rear 
wardly' curved portion and for about the other 
half of its length with a forwardly curved por 
tion. I ' 

6. In a hydroturbine pump of the type de-, 
scribed a rotor provided with spaced vanes are 
ranged to carryout the liquid piston effect com 
mon to such ‘pumps, said vanes being stepped 
down to a reduced diameter at one end of the 
rotor to form a gas receiving and discharging 
end. i ' 

7. In a hydroturbine pump of the type ‘de 
scribed a'rotor provided with spaced vanes ar 
ranged to carry out'the liquid'piston e?ect come 
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mon :to such pumps, said vanes being stepped 
down ,to aureduced diameter "at :one 'end vof the 
rotor to: form agas receivinganddischarging end, 
ahead on ‘saidipump formed with arecess receiv 
ing‘saidreduced diame‘terwof the rotor vanes and 

' . provided ‘with separated gas inletand "outlet ports, .v 

and meanscooperating withat-he 'reduced'diameter 
vanes controlling admission of gas to ‘some of 
the vane spaces from the head inlet port and 

, the discharge of gas from :otheryane spaces to 
theihead outlet'r-ports. , . 

:8. In a 'hydroturbine pump ofythe type de 
scribed a rotor provided with spaced vanes ar 
ranged to carry out the :liquidpiston effect com; 
mon ‘to ‘such pumps, said vanes being stepped 
down to;a reduced diameter at one end of the 
rotor to form :a gas receiving and discharging 
end, ‘a ‘head on said ~pump,.:formed with a recess 
receiving said reduceddiameter of the rotor vanes 
and provided with separated ‘gas inlet and .outlet 
ports, and a valve cage embracing the-outer edges 
of the reduced diameter vanes closing off some 
of the vane ‘spaces ‘while maintaining ‘other 

J > spaces open ‘to receive gas from the head inlet 
port and still others to the discharge of gas ‘to 
the head outlet .ports. a 

.9. In a hydro/turbine pump of the type de 
scribed va rotor provided with spaced vanes ar 
ranged torcarry outtthe liquid piston e?ect com 
mon to such pumps, said vanes being stepped 
down'to a reduced'v'diameter atone end :of the‘ 
rotor to, form a ‘gas receiving and discharging 
end, a head on said pump vformed with a recess 
receivingsaid reduced diameter of the rotor vanes ‘ 
and provided with separated'gas inlet and "out 
let ports, ‘and a ‘valve cage embracing the jouter 
edges of the reduced diameter vanes closing o?.’ 

' some of the vane spaces while maintaining other 
spaces open " to receive gas ‘from the ‘head inlet 
port :and still others to the discharge of gas to 
the head outlet "ports, ‘and means ‘for introduc 
ing a sealing liquid between the vanes ‘and the ‘ 
valve cage. 
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ward surging -;of the liquid, andliquid guiding 
vane ‘means arranged to guide the {outwardly 
urged'liquid angularly over to‘ the inwardly :mov 
ingstrata. , ' 

$4. In the construction as set out ‘in’ claim 13 
said J-housingmeans comprising a circular shell 
spaced concentrically about the rotor, ‘and ea' 
ring-like. cage member ?tting within the space 
between the rotor and the shell and provided 
with cylindrical wall portions covering the'out-er 
ends‘of some 'of the vane spaces to'prevent out 
ward .‘?ow of liquidland othersto prevent inward I 
?oww of liquid, :while preserving other‘va-ne spaces 
open for outward surging of the liquid beyond 
the ends of the-vanes, and still other vane spaces 
for inward movement of the liquid, said cylin-. 
drical wall ‘portions of the ring being spaced 
about the :rotor and staggered axially :as ‘re 
quired to control the outwardly and vinward-1y 
moving :strata , of liquid. 

15. In the construction asset out in claim 13 
said housing means comprising a circular shell 
spacedconcentrically about therotor, and a ring 
-like cage member ?tting within the ‘space be 
tween the rotor and the shell and provided with 
cylindrical vwall portions .covering the outer ends 
of some of the vane spaces to prevent outward 
?ow of liquid and others to, prevent inward flow 
of liquid, while preserving other Vane spaces open 
tor-outward surging of the liquid beyond the ends 
of the vanes, and still other vane spaces for in 
ward movement of the liquid, said cylindrical 
‘wall portions of the ring being vspaced about the 
rotor and Staggered axially as required to cone 
trol the outwardly and inwardly moving strata 
of liquid, said cylindrical Wall portions slanting 
outwardly at their ends outward of the rotor at 
spaced‘regions to provide the liquid surging. space 

7 beyond the rotor. ' 

V40 

10. In the construction as set out {in claim 8 l' 
a T'?ange closing the outer ends of the 
diameter vane spaces. 
7:11. In the construction as set out in claim *8 
a ‘?ange closing the outer ends of the "reduced 

reduced 

1 diameter vane ‘spaces-and means for introducing 
‘ a sealing liquid between the running joints ‘of 
; said ‘?ange and also said vanes. 

12. ‘In a "-hydroturbinei'pump of the type ‘de 
‘ scribed a rotor provided with spaced'van'es ar 

50 

ranged to carry out the liquid pistone?ect icom- ' 
mon torsuch pumps, said vanes being ‘formed {for 
part of their longitudinal ‘length tin a manner 

ranged guide means arranged around-the rotor 
guiding the ‘outwardly urged ‘strata of liquid 

1 angularly over to the ‘inwardly moving strata. 
13. 'In a Ihydroturbine pump of the type ide 

‘ scribed a rotor provided with spaced vanes 53,1‘ 
3 ranged to carry out the liquidxp‘iston effect ‘com 
\ mon‘to-s‘uch pumps,:said vanes "being ‘formed 'for 
‘ part of their longitudinal length‘ ‘tin ‘a "manner 
‘tending to ‘throw thelpumping liquid "outward, 
and for an adjacent portion of vtheir ‘length in 
‘ a manner tending "to'rec'eive "the outwardly urged 
liquid for inward movement, housing means 
around the rotor formed :to isubstantially con?ne 
the rotor over part :of its :diameter :while pro 
‘ vidingl'space .ioutwarrl of the ."rotor to permit out-e 

‘ tending "to throw "the pumping liquid outward, ’ 
5 and ‘for an'adjacent portion of'their Elength in 'a 
manner tending to receive the outwardly surged 

‘ liquid ‘for‘inward movement, and angularly “ar 60 

65 

~16. In the construction as set out in claim ‘13 
said housing ‘means comprising a circular ‘shell 
spaced concentrically about the rotor, and a ring 
iike cage member i?tting within the ‘space between 
the rotor and the shell and provided with cylin 
rical wall portions covering the outer ends of 

some of ‘the vane spaces to prevent outward ?ow 
of liquid, and others to prevent inward “?ow of 
liquid, while preserving other vane spaces open 
for outward surging of the liquid beyond the ends 
of ‘the vanes, and still other vane spaces for ‘in 
vward'movement o‘fthe'liquid, said cylindrical wall 
portions ofthe ring being spaced about the rotor 
and staggered axially as required to control the 
‘outwardly and inwardly moving strata of liquid,v 
said ‘cylindrical wall portions slanting outwardly 
at their ends outward of ‘the rotor at spaced 
regions to'provide the liquid surging space'beyond ' 
the rotor, and further ‘provided with spirally ‘ex 
tending f?n's ‘for vguiding'the outwardly ‘urged liq 
uid .angularly to the inwardly moving strata. 
V '17. In arhydroturbine pump of the type'de 
scribed va casing member with two liquid 
piston type vaned rotors thereincin endwise Vad 
'J'acent relation, .each of said rotors having an 
extensionof ‘its vanes .at the outer end provid-' 
ing gas inlet .and outlet spaces between the vanes 
respectively at spaced points in the circumfer 

. enceloi'the rotors, a head-secured to each end 
of the casing member formed to embrace the .~ 
extension of the rotor vanes adjacent the head, 
said heads being each provided on its inner side 
with spaced inlet and outlet gas ports, means 
isolating the gas inlet spaces of the vvanes from 
the-outlet spaces ‘and guide the gas respectively 
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to and from the inlet and outlet gas ports of the 
head adjacent vanes. 

18. In a hydroturbine pump of the type de 
scribed a casing member with two liquid-piston 
type vaned rotors therein in endwise adjacent 
relation, each of said rotors having an extension 
of its vanes at the outer end providing gas inlet 
and outlet spaces between the vanes respectively 
at spaced points in the circumference of the} 
rotors, ahead secured to each end of the casing 
member formed to embrace the extension of the 
rotor vanes adjacent the head, said heads being 
each provided on its inner side with spaced inlet 
and outlet gas ports, means isolating the gas in 
let spaces of the vanes fromthe outlet spaces 
and guide the gas respectively to and from the 
inlet and outlet gas ports of the head adjacent 
vanes and gas passages carried by the casing 
members connecting respectively the inlet and 
outlet ports of the heads. ' 

19. In a hydroturbine pump of the type de 
scribed a casing member with two liquid-piston 
type vaned rotors therein in endwise adjacent 
relation, each of said rotors having an extension 
of its vanes at the outer end providing gas inlet 
and outlet spaces between the vanes respectively 
at spaced points in the circumference of the ra 
tors, a head secured to each end of the casing 
member formed to embrace the extension of the 
rotor vanes adjacent the head, said heads being 
each provided on its inner side with spaced inlet 
and outlet gas ports, means isolating the gas inlet 
spaces of the vanes from the outlet spaces and 
guide the gas respectively to and from the inlet 
and outlet gas ports of the head adjacent vanes 
and gas passages carried by the casing members 
connecting respectively the inlet and outlet ports 
of the heads and said gas passages carried by 
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the casing each provided with an opening ?tted 
with means for attaching a pipe. 

20. In a pump structure as set out in claim 18 
means controlling the pumping liquid to provide 
two suction and two compression surges at each 
revolution of the rotor, the suction and, com 
pression surges taking place alternately at 90° of 
arc, and said heads each being formed on its 

‘inner side with walls providing four quadrant 
spaces which are alternately connected with the 
inlet and outlet gas ports of the head. 

21. In a hydroturbine pump of the type de 
scribed a casing member with two liquid-piston 
type vaned rotors therein in endwise adjacent 
relation,v each of said rotors having an extension 
of its vanes at the outer end providing gas inlet 
and outlet spaces between ‘the vanes respectively 
at spaced points in the circumference of the r0 
tcrs, a head secured to each end of the casing 
member formed to embrace the, extension of the 
rotor vanes adjacent the head, said heads being 
each provided on its inner side with spaced inlet 
and outlet gas ports, means isolating the gas inlet 
spaces of the vanes from the outlet spaces and 
guide the gas respectively to and from the inlet 
and outlet gas ports of the head adjacent vanes, 
and gas passage means adapted for connecting 
said rotors in series as a two-stage pump.‘ 

> ARTHUR J. NELSON. 
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