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ABSTRACT OF THE DISCLOSURE 

A jet pump or fluid transformer having a housing of 
generally straight-through tubular form and including a 
suction end portion and a fluid discharge end portion, and 
fluid jet input means communicating with the interior of 
the housing at a position intermediate opposed ends there 
of to deliver and to discharge impelling fluid under pres 
sure into the housing, the housing being characterized in 
that it carries on an inside wall thereof downstream of 
said fluid jet input means a plurality of radially inwardly 
displaced annular bands, rings, flanges, or facets Spaced 
lineally along the housing, the rings as viewed in cross 
section extending in planes generally normal to a longi 
tudinal axis of the housing and defining fluid flow abut 
ment or entrainment elements effective to orient flow pat 
terns and physical distribution of fluid molecules imping 
ing thereagainst, thereby to enhance the fluid wall boun 
dary flow rate and to provide impoved overall pumping 
efficiency. 

sax-cascarrow 

The present invention relates to a jet pump or fluid 
transformer. More particularly, the invention is directed to 
an improved jet-actuated tubular pump of the type in 
which the fluid flow impelling jet is introduced into the 
pump housing through an annular duct or orifice as con 
trasted with a centrally disposed or axially extending 
tube or pipe. 

It is a significant feature of the fluid transformer of 
the invention that it operates at greatly improved efficiency 
and effectiveness with a minimum of turbulence and that 
the improvements realized are accomplished through a 
structural modification of the pump housing, which modi 
fication may appear to be relatively simple in nature but 
which is unobvious and results in unexpected and highly 
desirable benefits notheretofore achieved. 
Many types of jet actuated pumps and related devices for 

effecting and augmenting the momentum and increasing 
the volume rate of fluid flow are known in the prior art, 
and these devices have taken diverse and greatly varied 
physical forms. Numerous structural materials have been 
used. Fundamental and basic physical and hydraulic prin 
ciples have been invoked and applied, with greater or 
lesser successes. However, in each case one or more de 
ficiencies or objectionable features have persisted, and no 
prior art structure has proven completely satisfactory for 
even reasonably limited industrial applications. 
Widely used “internal' jet pumps or injectors in which 

a fast moving, impelling fluid or jet is introduced at Tel 
atively high pressure into the center portion of a tube 
or housing, the jet being encircled with a conveyed or an 
“induced' fluid, are objectionable in that they are in 
herently unsuited to straight “pass through” of solid ob 
jects which may be carried by the conveyed fluid. In many 
instances the design parameters of Such pumps are exceed 
ingly critical, particularly for high capacity units. In in 
ternal jet pumps fluid flow instabilities occur due to the 
formation of a boundary layer of slowly moving fluid 
within the diffuser or discharge portion of the apparatus. 
Similar difficulties exist in “external' jet pumps, but to 
lesser eXtents. 
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Fluid injection pumps in which the impelling fluid 

stream or jet is introduced on the "outside' of the con 
veyed or induced fluid, such pumps being referred to as 
"external' jet pumps are ordinarily reasonably efficient 
but are unusually and objectionably sensitive to the angle 
of discharge of the nozzle or the jet. Pumps of this gen 
eral type require relatively high nozzle velocities. More 
over, the large cross sectional area of the jet itself results 
in orifices in which wall clearances are limited and, there 
fore, subject to blockage by even small stream-carried 
particles present in the inducing fluid. However, solids 
carried by the conveyed fluid pass easily through the 
pumps. It is to the solution of the above and other short 
comings of prior art fluid injection pumps that the Sub 
ject invention is aimed. 

It is a principal object of the present invention to pro 
vide an improved jet-actuated pump operable at high 
efficiency over a wide range of pressures and in which 
fluid boundary wall flow is increased. 
A related object of the invention is to provide a jet 

actuated fluid pump in which the principle of entrainment 
areas or wall surface contours is effectively applied to 
increase boundary flow velowity both upstream and down 
stream of the impelling jet input. 
Yet another object of the invention is to provide a jet 

actuated pump or fluid transformer in which jet or 
nozzle velocities are less critical than in many prior art 
devices. 

Still another object of the invention is to provide a 
jet-actuated pump which will operate efficiently and effec 
tively when used with materials varying widely in vis 
cosity and whose functioning will not be impared by 
"foreign' matter or solids contained in any operating sys 
tem involved. 

It is a general object to provide a jet-actuated fluid 
transformer or pump of the “straight through' type which 
Will discharge a fluid stream under conditions of stability, 
minimum turbulence, wide capacity range, simple con 
struction and improved overall efficiency. 

It is a principal feature of the fluid transformer of the 
invention that many of the advantages achieved are re 
lated to or result from the incorporataion of special wall 
contours or entrainment rings or bands on an inner wall 
face of the tubular pump housing. 

Other and further objects, features, and advantages of 
the invention will become apparent upon a consideration 
of the following description of several forms of the inven 
tion when read in conjunction with the drawings in which: 

FIG. 1 is a vertical cross sectional view of a fluid 
transformer or jet pump embodying features of this in 
vention and inculding a plurality of decreasing diameter 
stepped entrainment elements or contours formed in the 
pump housing: 

FIG. 2 is a vertical cross-sectional view of a second 
embodiment of the fluid transformer of the invention 
with small entrainment steps adjacent to the jet input; 

FIG. 3 is an exploded cross-sectional view of a two 
component embodiment of the invention and illustrating 
the use of entrainment steps in an impelling fluid an 
nular input chamber as well as an array of ring-like 
stepped entrainment elements of successively reduced 
diameter formed in the housing wall downstream from 
the point of injection of the flow inducing or impelling 
fluid; 

FIG. 4 is a sketch illustrating diagrammatically some 
of the physical principles believed to be relevant to a 
better understanding of the manner in which the advan 
tages and improved fluid flow efficiency of the present 
invention are achieved, and 

FIG. 5 is a cross-sectional view similar to that shown 
in FIG. 3 but with the two component parts of the fluid 
transformer assembled in an operating disposition. 
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In accordance with the practice of the present inven 
tion the aims and advantages achieved in devices of 
kind described and illustrated are realized by and attrib 
utable to the incorporation in or to the formation at an 
inner fluid-directing and guiding wall of the housing of 
contoured annular ring portions or facets against which 
fluid traveling through the housing impinges whereby fluid 
flow characteristics through the pump are materially en 
hanced. The rings or facets may be one or more in 
number and may be positioned at various selectable posi 
tions along the axial expanse of the tubular housing, all 
in accordance with the teachings of the invention. 

In the drawings several forms of the invention, incor 
porating the novel features thereof, are shown for illus 
trative purposes. In each of the three different structures 
depicted, fluid throughput or travel of induced fluid is 
from left to right. In each example the input jet or induc 
ing fluid is introduced at a point along the tubular housing 
intermediate the opposed ends thereof. Also, in each case 
illustrated, the impelling fluid enters the principal passage 
or tubular housing at an annular duct or orifice opening 
in a direction facing the exhaust end of the housing. 

Referring now more particularly to the drawings and 
first to FIG. 1, one preferred embodiment of the inven 
tion there illustrated comprises a jet-actuated pump or 
fluid transformer 20 including a generally tubular casing 
or housing 22 which is shown as consisting of two inter 
coupled, mechanically joined or secured coaxial sections 
28 and 30. Any preferred means such as bolts, adhesives, 
threads, and friction fitting may be used to retain the sec 
tions together. Many structural materials including metals 
and plastics may be used, as dictated by the intended 
utility. The tubular housing 22 is open at each end, the 
opening at the left end being the fluid inlet port 34 or 
suction end and the right end being the exhaust port 38 
or fluid discharge end so that in the pumping operation 
the impelling fluid induces fluid flow from left to right. 
The housing wall 42 is provided with a bore 44 extend 

ing from the outer surface 46 into the wall and com 
municating with an annular cavity or channel 50 formed 
in the wall of the housing 22. As shown, the bore 44 is 
tapped 46 to facilitate connection to a line 54 supplying 
an impelling fluid to the pump 20. At its forward or 
"downstream' end the channel 50 communicates through 
a relatively restricted passageway duct or annular slot 
or orifice 56 with the interior 60 of the housing. The 
radially spaced wall elements 64 and 66 which define and 
form the orifice 56 constitute fluid injection or nozzle 
means forcibly directing an annular stream of impelling 
fluid (not shown) into the interior of the housing 22 
and along the interior wall surface 70. 
As shown in the cross sectional view of FIG. 1, the 

wall 42 of the housing 20 is formed, beginning at the 
orifice 56 and extending downstream thereof, with an 
array or plurality of annular steps or rings 74 extending 
lineally along a longitudinal axis of the housing, cross 
sections of said rings defining planes extending normally 
of the housing axis. In the particular embodiment of the 
fluid transformer depicted the rings 74 are of successively 
reduced diameter, as viewed in the direction of flow of 
fluid through the housing or casing passage 60. Each ring 
74 is joined to the ring there adjacent by a forwardly and 
inwardly directing segment wall facet 80. The arrange 
ment described establishes frustoconical fluid abutment 
structures on the internal boundary wall of the housing 
20, giving in the cross sectional view of FIG. 1, a modified 
sawtooth-like configuration. 

In practicing the present invention it has been found 
that the stepped structure described above serves as fluid 
flow orientation means operative materially to increase 
fluid wall boundary flow rates and to provide more effec 
tive entrainment of molecules from the center or core 
portion of the casing 20 thereby establishing more efficient 
and effective pumping action and fluid through flow and 
transport. 
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4 
It has proven helpful to a better understanding of the 

present invention to theorize that the stepped narrowing 
of the fluid passageway and the concurrent forced move. 
ment of fluid molecules through the successive stages of 
reduced cross sectional area causes, in accordance with 
al equilibrium principle paralleling the Le Chatelier 
effect, fluid flow orientation, not only in the gross sense, 
but more fundamental molecular effects as well. For ex 
ample, it is the inventors' conception that the physical 
forces established and operating in the mechanical struc 
ture described may be effective to alter to some extent 
even the physical shapes of the fluid molecules in the 
stressed system. Thus the establishment of elongated, gen 
erally cylindrically shaped molecules would provide a 
physical contour permitting closer physical "packing” and 
enhancement of axial movement forwardly through the 
pump housing. The principle suggested above is illustrated 
diagrammatically in FIG. 4 of the drawing. It is ap 
preciated that further research may be necessary fully to 
confirm, or even to provide grounds to refute, the thesis 
proposed. In any case, the experience with and docu 
mented performance records of fluid transformers fab 
ricated in accordance with the present invention attest 
to the excellent results obtained-irrespective of whatever 
laws of physics or molecular behavior may be involved. 
A second, and in some respects a somewhat simplified 

form of a fluid injection pump in accordance with the 
present invention is shown in FIG. 2. It is in many 
features similar to the first embodiment, different 
primarily in the location and general distribution of the 
annular rings, facets, or fluid flow "interruption' means. 
The pump 100 of FIG. 2 includes a generally tubular 
housing or casing 122 including an input section 128 and 
an exhaust section 130, the sections being coaxial and 
secured to one another in a fluid-tight connection. The 
housing has an axially extending fluid conducting passage 
way 132 with an outwardly flaring fluid inlet port 134 at 
the left end and a fluid exhaust or discharge port 136 at 
the right end. The housing wall 142 is provided with a 
bore or port 144 extending inwardly of the wall from 
an outer surface 146 thereof and communicating with 
an annular channel 150 formed in the wall of the housing. 
Impelling fluid is introduced into the pump through the 
port 144 and the channel 150, the latter communicating 
with the central passageway 132 through a constructed 
annular duct 156. The forward wall or face of the input 
jet defining structure is rounded somewhat and, as shown, 
preferably is formed with angled steps which establish 
entrainment or induction means increasing the boundary 
flow rate at the impelling fluid injection nozzle 156. Two 
or more tapered steps may be provided in the wall of the 
pump housing downstream of the nozzle exhaust, the 
positioning and spacing being dictated by factors such as 
flow velocity, pressure, and tube cross sectional area. In 
the particular preferred example of FIG. 2 the nozzle 
defining elements are machined or otherwise formed to 
direct the high velocity impelling fluid input stream 
slightly inwardly, at an angle of approximately twelve 
degrees (12). 
An axially exploded view of still another embodiment 

of the invention is shown in FIG. 3. While differing some 
what in physical form from the examples previously de 
scribed, it invokes the same principles. Conveniently 
manufactured as a two-piece structure, the pump 200 of 
FIG. 3 includes what may be referred to as input section 
210 and an exhaust section 220 means being provided 
to interconnect the sections axially, as clearly indicated. 
Any securement technique may be employed, one such 
technique being illustrated as threaded bolts 224 and 228 
extending through bores 232 and 234 in the wall 240 
of the input section 210 and secured in cooperating, 
aligned tapped bores 246 and 248 provided in the wall 
260 of the exhaust section 220 of the pump 200. 
The two sections 210 and 220 are formed to define co 

axial generally tubular through fluid passageways 264 
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and 268, the entrance and the exit to each being flared 
outwardly. The forwardly extending wall element 272 of 
the input section 210 merits special consideration. As 
shown, the wall 272 is formed with a plurality of radial 
steps 280 spaced axially along the outer or bounding 
linearly extending surface thereof. At its forward end 
the wall 272 terminates in an annular flange 292 which, 
upon assembly of the unit, becomes a part of the structure 
defining the fluid injection orifice in cooperation which a 
coaxial encircling inside wall portion 296 of the exhaust 
section 220. 
Upon consideration of the exploded view, it will be 

appreciated that, upon assembly of the two components, 
there will be formed a fluid transformer having the gen 
eral form of the pump of FIG. 1, but with some addi 
tional features. With the structure of FIG. 3 assembled, 
the forward edge portion 292 of the input section 210 
will come to rest near the inward end 296 of the flared 
input of the exhaust section, as the end flange 310 of 
the input section 210 seats in the annular end groove 314 
of the exhaust section 220. 
The wall 260 of the exhaust portion 220 of the pump 

200 is provided with a tapped bore 330 extending in 
wardly from the outside wall surface 332 and com 
municating through a passage 340 to an annular cavity 
350 formed between the left side end wall 352 of the ex 
haust section and an opposed annular wall element 360 of 
the fluid input or suction section 210. The annular cavity 
350 communicates in turn through an anular, irregular 
passage, formed between facing surfaces of the forwardly 
extending wall portion 272 of the suction section 210 
and the flared entrance wall 370 of the exhaust section 
220. The passage will terminate, at its forward end, in 
an annular fluid injection orifice correlated with the 
clearance between flange 292 and the wall 370. 

Immediately downstream of the impelling fluid injec 
tion orifice the inside wall surface, the pump section 220, 
is formed to provide a plurality of tapered steps consisting 
of annular ring-like facets 380 forming a wall surface with 
surface discontinuities. As shown, successive rings have 
reduced cross sectional areas, in the direction of flow of 
discharge fluid through the pump housing. As previously 
described, the effect achieved is to increase fluid wall 
boundary flow and pumping efficiency. 

In addition to the entrainment steps or contours 380 
downstream of the jet, pump of FIG. 3 has improved 
flow inducement resulting from the use of stepped wall 
elements 280 located upstream of the annular fluid dis 
charge jet or duct. 

It is believed that from the foregoing description the 
general operation of the pumps of this invention will be 
readily understood by those skilled in the relevant art. 
Briefly, fluid under pressure is introduced through the 
port in the housing wall. The fluid is carried to and is 
discharged through the relatively constricted annular duct. 
The fluid, as directed by the formation of the duct, ad 
vances forwardly at a relatively high velocity. The fluid 
flows on the stepped wall and the flow creates a lower 
pressure on the suction or intake side of the pump. The 
resultant pressure differential extending axially of the 
pump housing provides a controlled fluid flow through 
the housing, from intake to exhaust. 
A fuller appreciation of the improvements inherent in 

the fluid transformers of the present invention will be 
had upon consideration of the performance characteris 
tics of several examples. Using a regular water supply 
(%' hose at 40 lbs. pressure) a given container was con 
sistently filled in 25 seconds. The time for emptying this 
container using a jet pump with no "entrainment' units 
was 30 to 40 seconds. Using the same power source, the 
time for emptying the same container using the same size 
pump in which simple entrainment elements have been 
incorporated was only 18 seconds. With additional en 
trainment steps, the same container was emptied in 11 
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6 
seconds, or at three to almost four times the rate estab 
lished for the conventional jet-actuated pump. 
As there seems to be a relationship between flow veloc 

ity through the jet nozzle and the specific entrainment 
"design” used, units of the present invention may be con 
structed to meet special requirements. In general the lower 
the jet velocity, the larger the step contour, the lower 
will be the pressure, but the greater the flow. Thus in the 
fluid transformers of the invention it is possible to use 
fluids at high pressure potential with small flow rates and 
convert to low pressure potentials with large flows. 
The structural configurations of the jet-actuated fluid 

pumps of the present invention are most versatile and are 
valuable and effective for many different types of indus 
trial applications. They may be fabricated in both small 
and large capacity models-all with comparable high effi 
ciencies. The units will handle materials covering an ex 
tremely broad range of viscosities, and the "straight 
through' or "pass through' arrangement permits the pump 
to move all types of fluids, slurries, mud and fluid-trans 
ported stones as well as other solids. The pumps will op 
erate at low potentials (20 pounds or less) as well as at 
high pressure. There are no moving mechanical parts and 
wear characteristics are excellent. Construction is extreme 
ly simple and there is essentially no jet stoppage and no 
need for priming. 

Typical uses for the improved jet actuated pump of the 
invention are in dredging operations, fluid propulsion, 
sump pumps, pool circulators, oil line booster units, high 
pressure power units, mixing devices, switching devices 
and carburetors. 
What is claimed is: 
1. A pump devoid of moving mechanical parts and op 

erative through regulated liquid injection jet action cor 
related with a liquid flow controlling guide means in 
cluding a physically contoured configuration of a liquid 
directing principal passageway of said pump to guide and 
to discharge a liquid stream under conditions of high 
stability, minimum turbulence, and improved overall 
pumping efficiency, 

said pump comprising, in combination, 
a generally straight-through tubular housing having a 

suction end and an exhaust end at opposed axially 
displaced extremities of said housing, 

said housing including 
a liquid inlet port at said suction end 
a liquid discharge port at said exhaust end, and 
liquid input means, 
Said liquid input means comprising a passage extending 

through a bounding tubular wall of said housing at 
a position intermediate said opposed extremities there 
of and communicating with the interior of said hous 
ing through a generally annular liquid injection noz 
zle coaxial with said housing, 

said nozzle terminating in an annular duct-like orifice 
facing and directed toward said exhaust end of said 
housing, 

an inner wall face of said bounding wall of said hous 
ing being formed to define liquid flow orienting 
means, 

said liquid flow orienting means comprising passageway 
constriction means in said tubular housing, said con 
striction means defining a succession of radially in 
wardly stepped wall segments of said tubular housing, 

said liquid flow orienting means comprising passage 
way constriction means in said tubular housing, said 
constriction means defining a plurality of successive 
annular wall segments, 

said successive wall segments spaced in a fluid flow di 
rection from said orifice toward said exhaust end of 
said housing defining in conjunction with intercon 
necting annular wall sections therebetween a linear 
array of rings constituting a series of unidirectionally 
radially inwardly stepped wall segments establishing 
within said housing axially spaced Zones exhibiting 
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ever decreasing cross-sectional areas correlated with 
Successive said wall segments disposed along said 
principal passageway of said housing. 

2. A pump as set forth in claim 1 wherein said wall 
segments comprise a plurality of annular wall segments 
projecting generally radially inwardly of said inner wall 
face of said housing and spaced axially therealong, and 
wherein at least one of said annular wall segments is 
chamfered to provide a forwardly and inwardly converg 
ing fluid particle engaging and orienting surface element. 

3. A pump as set forth in claim 1 wherein said wall 
Segments comprise a series of discrete annular bands de 
fining a portion of an inside wall of said tubular housing, 
Said series extending as a finite array along a longitudinal 
axis of said housing and constituting surface interruption 
means establishing multiple distinct, annular surface facets 
on the inside wall of said housing. 

4. The structure as set forth in claim 3 wherein at least 
one of said facets is flared into a generally frusto conical 
configuration, and projects forwardly and inwardly as 
viewed in a direction toward said exhaust end of said 
tubular housing. 

5. The structure as set forth in claim wherein said 
housing is circular in cross section, and wherein at least 
some of said radially inwardly stepped wall segments 
are greater in cross sectional diameter than are other 
wall segments located downstream thereof. 

6. The structure as set forth in claim wherein said 
radially displaced annular wall segments are displaced 
inwardly of a principal inner wall surface of said housing. 

7. In a pump devoid of moving mechanical parts 
and operative through regulated fluid injection jet action 
correlated with a fluid flow guide means including 
a physically contoured configuration of a fluid-directing 
principal passageway of said pump to impel, guide and 
to discharge a fluid stream under conditions of high sta 
bility, minimum turbulence, and improved overall pump 
ing efficiency, 

said pump including, in combination, 
a generally straight-through tubular housing having a 

fluid suction end and a fluid exhaust end at opposed 
axially displaced extremities of said housing, 

said housing including, 
a fuid inlet port at said suction end, 
a fluid discharge port at said exhaust end, and 
impeller fluid input means, 
said impeller fluid input means comprising a passage 

extending through a bounding tubular wall of said 
housing at a position intermediate said opposed ex 
tremities thereof and communicating with the interior 
of said housing through a generally annular fluid in 
jection nozzle coaxial with said housing, 

said nozzle terminating in an annular duct-like orifice 
facing and directed toward said exhaust end of said 
housing, 

the improvement comprising fluid flow orienting means, 
said fluid flow orienting means comprising a plurality 

of discrete radially displaced annular wall segments 
formed on an inner wall face of said bounding wall 
of said housing, 

at least one of said wall segments being formed on an 
inner wall face of said bounding wall of said housing, 

said liquid flow orienting means comprising passage 
way constriction means in said tubular housing, said 
constriction means defining a plurality of successive 
annular wall segments, 

said successive wall segments spaced in a fluid flow di 
rection from said orifice toward said exhaust end of 
said housing defining in conjunction with intercon 
necting annular wall sections therebetween a linear 
array of rings constituting a series of unidirectionally 
radially inwardly stepped wall segments establishing 
within said housing axially spaced zones exhibiting 
ever decreasing cross-sectional areas correlated with 
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Successive said wall segments disposed along said 
principal passageway of said housing. 

8. The improvement as set forth in claim 2 wherein at 
least one of said wall segments is a radially inwardly dis 
placed annular wall segmet formed on an inner wall face 
of Said bounding wall of said housing downstream to 
said fluid injection nozzle. 

9. The improvement as set forth in claim 2 wherein 
at least one of said wall segments comprises a radially 
displaced annular wall segment formed on an inner wall 
face of said bounding wall of said housing upstream of 
said fluid injection nozzle. 

10. In a pump devoid of moving mechanical parts and 
operative through regulated fluid injection jet action cor 
related with a fluid flow guide means including a physical 
ly contoured configuration of a fluid-directing principal 
passageway of said pump to impel, guide and to discharge 
a fluid stream under conditions of high stability, minimum 
turbulence, and improved overall pumping efficiency, 

said pump including, in combination, 
a generally straight-through tubular housing having a 

fluid suction end and a fluid exhaust end at opposed 
axially displaced extremities of said housing, 

said housing including, 
a fluid inlet port at said suction end, 
a fluid discharge port at said exhaust end, and 
impeller fluid input means, 
said impeller fluid input means comprising a passage 

extending through a bounding tubular wall of said 
housing at a position intermediate opposed said ex 
tremities thereof and communicating with the interior 
of said housing through a generally annular fluid in 
jection nozzle coaxial with said housing, 

said nozzle terminating in an annular duct-like orifice 
facing and directing toward said exhaust end of said 
housing, 

the improvement comprising fluid flow orienting means, 
said fluid flow orienting means comprising a plurality 

of discrete radially displaced annular wall segments 
formed on an inner wall face of said bounding wall 
of said housing, 

at least one of said wall segments comprising a radially 
displaced annular wall segment formed on an inner 
wall face of said bounding wall of said housing up 
stream of said fluid injection nozzle. 

11. A pump devoid of moving mechanical parts and 
operative through regulated liquid injection jet action cor 
related with a liquid flow controlling guide means includ 
ing a physically contoured configuration of a liquid direct 
ing principal passageway of said pump to guide and to dis 
charge a liquid stream under conditions of high stability, 
minimum turbulence, and improved overall pumping ef 
ficiency, 

said pump comprising, in combination, 
a generally straight-through tubular housing having a 

Suction end and an exhaust end at opposed axially 
displaced extremities of said housing, 

said housing including, 
a liquid inlet port at said suction end, 
a liquids discharge port at said exhaust end, and 
liquid input means, 
said liquid input means comprising a passage extending 

through a bounding tubular wall of said housing 
at a position intermediate opposed said extremities 
thereof and communicating with the interior of said 
housing through a generally annular liquid injec 
tion nozzle coaxial with said housing, 

said nozzle terminating in an annular duct-like orifice 
facing and directed toward said exhaust end of said 
housing, 

an inner wall face of said bounding wall of said hous 
ing being formed to define liquid flow orienting 
means, 

Said liquid flow orienting means comprising passageway 
constriction means in said tubular housing, said con 
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striction means defining a succession of radially in 
wardly stepped wall segments of said tubular housing, 
constituting wall portions thereof, 

said liquid flow orienting means comprising passageway 
constriction means in said tubular housing, said con 
striction means defining a flow passage having a trans 
verse sectional profile that progressively decreases in 
the direction of flow, 

said passage only decreasing in transverse cross-section 
at any point of change in said profile and being de 
fined by a plurality of successive annular wall seg 
ments, 

said plurality of successive wall segments including a 
plurality of cylindrical Wall segments spaced apart in 
the fluid flow direction and a plurality of intermediate 
Wall segments that interconnect said cylindrical seg 
ments. 

12. In a pump devoid of moving mechanical parts and 
operative through regulated fluid injection jet action cor 
related with a fluid flow guide means including a physical 
ly contoured configuration of a fluid-directing principal 
passageway of said pump to impel, guide and to discharge 
a fluid stream under conditions of high stability, minimum 
turbulence, and improved overall pumping efficiency, 

said pump including, in combination, 
a generally straight-through tubular housing having a 

fluid Suction end and a fluid exhaust end at opposed 
axially displaced extremities of said housing, 

said housing including, 
a fluid inlet port at said suction end, 
a fluid discharge port at said exhaust end, and 
impeller fluid input means, 
said impeller fluid input means comprising a passage 

eXtending through a bounding tubular wall of said 
housing at a position intermediate opposed said ex 
tremities thereof and communicating with the interior 
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of said housing through a generally annular fluid 
injection nozzle coaxial with said housing, 

said nozzle terminating in an annular duct-like orifice 
facing and directed toward said exhaust end of said 
housing, 

the improvement comprising fluid flow orienting means, 
said fluid flow orienting means comprising a plurality 

of discrete radially displaced annular wall segments 
formed on an inner wall face of said bounding wall 
of said housing, 

said liquid flow orienting means comprising passageway 
constriction means in said tubular housing, said con 
Striction means defining a flow passage having a trans 
verse Sectional profile that progressively decreases in 
the direction of flow, 

said passage only decreasing in transverse cross section 
at any point of change in said profile and being de 
fined by a plurality of successive annular wall seg 
ments, 

said plurality of successive wall segments including a 
plurality of cylindrical wall segments spaced apart in 
the fluid flow direction and a plurality of intermediate 
Wall segments that interconnect said cylindrical seg 
ments. 
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