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The present invention relates to a power unit for pro 
Pelling liquid therethrough for pumping or propulsion 
purposes. 

It is a primary object of this invention to provide a new 
and useful mechanism or assembly for propelling liquid 
therethrough or relative thereto in a more efficient man 
ner than comparable units heretofore used. 
Another object of this invention is to provide a liquid 

propelling unit of novel construction capable of being 
used as a pumping mechanism or as a marine propulsion 
unit by more efficiently directing and impelling the flow of 
water therethrough, 
An additional object of this invention is to provide a 

Water or liquid propelling unit including a motor armature 
criven impeller which ordinarily discharges water with a 
Spiralling motion. A pair of novel modulator assemblies 
'are therefore utilized in conjunction with the impeller for 
axially directing the water into the impeller and out there 
from So as to provide a radially inner axial discharge 
from the propulsion unit. A more efficient pumping or 
propelling action is thereby realized from the novel propel 
iing unit of this invention. 
A further object of this invention is to provide a pro 

pelling unit so arranged as to be electrically energized by 
a reversible motor armature which is disposed within a 
liquid tight chamber also mounting the motor stator wind 
ing with the impeller being connected within a water con 
ducting tube rotatable with the motor armature and ex 
tending out of the motor chamber for receiving and dis 
charging the Water and also rotatably mounting the arma 
ture. A pair of water current directing modulator units 
fixed to the propelling unit casing extend axially into the 
Water conducting tube and terminate adjacent the outer 
axial end of the impeller, while the outer axial ends of 
the modulator units extend out of the propelling unit 
casing for receiving and discharging water therethrough. 
Accordingly, water ordinarily discharged by the impeller 
with an outwardly spiralling motion providing an annular 
distribution of thrust, may be modulated to radially re 
distribute the flow and direct the thrust in a radially inner 
and true axial direction. A more efficient propelling unit 
is thereby unexpectedly obtained from the novel struc 
tural arrangement of this invention. 

These together with other objects and advantages 
which will become subsequently apparent reside in the 
details of construction and operation as more fully here 
inafter described and claimed, reference being had to the 
accompanying drawings forming a part hereof, wherein 
like numerals refer to like parts throughout, and in which: 
FIGURE 1 is a perspective view of the propelling unit 

made in accordance with this invention. - 
FIGURE 2 is a sectional view taken substantially 

through a plane indicated by section line 2-2 in FIG 
URE 1. 
FIGURE 3 is a sectional view taken through a plane 

indicated by section line 3-3 in FIGURE2. 
FIGURE 4 is a sectional view taken through a plane 

indicated by section line 4-4 in FIGURE 3. 
FIGURE 5 is a partial perspective view of a sheet metal 

section member from which part of the impeller blade is 
made. 
FIGURE 6 is a perspective view of the bent impeller 

blade sections prior to assembly and formation of the 
impeller blade. 

5 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

2 
FIGURE 7 is a side elevational view of the disassem 

bled parts of the propelling unit of the present invention. 
Referring now to the drawings in detail, FIGURE 1 

illustrates the propelling unit generally referred to by 
reference numeral 0. The unit 10 as hereinbefore indi 
cated, may be utilized for either liquid pumping purposes 
or marine propulsion purposes depending upon the instal 
lation thereof. Accordingly, the casing generally referred 
to by reference numeral 2 for the unit 10, when mounted 
in a fixed installation may have the axial projecting ends 
thereof connected respectively to a liquid reservoir and 
a discharge conduit for pumping purposes. The casing 
12 on the other hand, may be mounted within a bottom 
portion of a marine vessel with the axial ends thereof con 
nected by suitable conduits to opposite ends of the vessel 
for propelling water through the unit 10 to propel the 
vessel. It will therefore be understood, that the specific 
installation for the unit 10 does not form part of the 
present invention, but it will be appreciated that by virtue 
of the novel construction of the unit 9 as will be here 
after explained with greater detail, a highly and widely 
useful unit has been devised. 

Referring now to FIGURE 3 in particular, it will be 
observed that the casing 12 of the unit i0 includes a 
central tubular portion 14 which is bolted to a pair of 
annular end portions 6 and 18 by means of bolt fasteners 
26. A pair of end plate members 22 and 24 are assembled 
onto the end portions 16 and 18 respectively and secured 
thereto by annular ring members 26 and bolt members 28. 
Finally, the outer axial ends of the casing 2 are sealed 
'by means of closure members 30 and 32 which are 
fastened to the end cover members 22 and 24 by fasteners 
34. it will therefore be appreciated from FIGURE 7, 
that the unit () may be assembled and disassembled in 
a most facile manner. 

Disposed centrally within the casing assembly 12 is a 
liquid seal tight chamber 36 within which a motor arma 
ture 38 is disposed. Also, fixed to the inner wall of the 
casing portion 4 is the stator field winding 40 which when 
energized together with the motor armature winding 42 
will cause rotation of the motor armature 38. Accord 
ingly, as is well known in the motor art, brush mechanism 
44 is provided and mounted on the casing portion 4 for 
conducting current to the motor armature 38 for ener 
gization thereof to cause rotation. The motor structure 
disposed within the central chamber 36 is of conventional 
design except for the manner in which the armature rotor 
38 is rotatably mounted and the connection thereto of 
the impeller mechanism generally referred to by reference 
numeral 46. 
The impeller mechanism 40 includes an elongated 

tubular flow conducting member 48 which is fastened 
to the motor armature 38 for rotation therewith. The 
tubular member 48 extends axially outward from the 
central chamber 36 and is rotatably mounted within 
axial recesses 50 and 52 formed within the end cover 
members 22 and 24. Fixed within the tubular member 
48 and disposed centrally thereof within the chamber 
36 is a continuous impeller assembly generally referred 
to by reference numeral 54. Accordingly, upon rotation 
of the armature rotor 38, the tubular member together 
with the impeller assembly 54 will be rotated to con 
tinuously impel liquid through the tubular member 48 
between the axial ends thereof projecting out of the 
central chamber 36. It will be appreciated that the action 
of the impeller blade 54 on the liquid in addition to im 
posing an axial force there on, also imposes a rotational 
torque causing a secondary rotational flow resulting in 
a radially outer distribution of flow within the tubular 
member 43. 

It will also be appreciated, that the central chamber 36 
must be maintained liquid tight in order to protect the 
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electrical windings disposed there within. Accordingly, 
the chamber 36 is separated from the axial end portions 
of the casing 12 by means of a pair of insulated washer 
disks 56 and 58, a pair of roller bearings 69 and 62 and 
a pair of sealed watertight bearings 64 and 66. The bear 
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ing assemblies 66 and 62 are mounted on the rotating 
tubular member 48 and bear against the inner cylindrical 
surface of the end portion members E6 and 18. The 
sealed watertight bearing elements 64 and 66 on the 
other hand, are disposed between the axial ends of the 
tubular member 48 and the inner cylindrical surface on 
the end cover members 22 and 24. Accordingly, an 
effective bearing assembly is provided at each axial end 

0. 

of the casing assembly 12 for rotationally supporting the 
armature via the tubular member 48 connected thereto 
and to provide a liquid seal for the chamber 36 within 
which the electrical components of the unit are disposed. 

In order to conduct the liquid into an inlet end of the 

5 

tubular member 48 and also discharge the liquid from 
the other or outlet end of the tubular member 48 with 
out leakage losses a pair of modulator units 68 and 70 
are provide for such purpose. The modulators 68 and 

...70 are fixed to the casing assembly by means of the 
closure members 39 and 32 to which they may be secured 
in any suitable manner. The modulators 63 and 70 
accordingly extend axially into the inlet and outlet ends 
of the rotating tubular member 48 and terminate at their 
axially inner ends adjacent to the axially outer ends of 
the impeller assembly 54. Referring therefore to FG 
URES3 and 4 in particular, it will be observed that each 
of the modulator units includes an outer tubular member 
72 by means of which the modulator unit is fixed to the 
casing assembly within the end cover members and end 
closure members. Disposed within the tubular member 
72 are a plurality of axial flow separating and directing 
conduit members or flow tubes 74 by means of which 
the flow of liquid is directed in an axial and radially inner 
direction into and from the impeller assembly 54 fixed 
within the central portion of the rotating tubular member 
48. It will therefore be observed that the axially inner 
ends 76 of each of the modulator units is concaved in 
wardly in order to accommodate the axially outer ends 
of the impeller assembly 54 and thereby confine the pas 
sage of liquid directly into or received directly from the 
impeller assembly. The concave surfaces thus formed 
by the ends of the flow tubes 74, assist in the radial re 
distribution of flow between the impeller blade and the 
flow tubes 74. The unique location and construction of 
the modulator units 68 and 78 accordingly provide the 
important and advantageous results derived from the 
radial redistribution of flow as distinguished from the 
mere use of deflectors for preventing rotational flow. . . 
From the foregoing, it will be realized that not only 

does the novel propelling unit 10 make available more 
efficiently operating equipment for pumping and propul 
ision purposes but also provides a less expensive and more 
easily manufactured and assembled device than previous 
comparable units. Accordingly, one of the important 
features of the present invention includes the construc 
tion of the continuous impeller assembly 54 and its 
mounting within the unit 10. 

Referring therefore to FIGURES 5, 
ticular, it will be observed that the impeller assembly 54 
is composed of a pair of sheet metal sections 78 and 86 
as most clearly seen from FIGURE 6. Each section in 
cludes a plurality of spaced upturned curved blade por 
tions 82 which are interconnected by oppositely directed 
base portions 84 which extend from each blade portion 
82. It will therefore be apparent from FIGURE 5 that 
each section 73 and 80 may be formed from a flat sheet 
metal stock which is cut to shape as indicated in FEGURE 
5 and slotted at 86 and approximately bent at the dotted 
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portions 82 on each section which are curved and directed 
angularly opposite to each other may form a continuous 
spiral blade. The base portions 84 of each section are 
therefore welded to each other and the assembled sec 
tions filed or otherwise finished to produce the continuous 
and smooth blade assembly as illustrated in FIGURES 
3 and 7. It will also be observed from FIGURE 3, that 
the radially outer surfaces of the blade. portions 82 of the 
impeller assembly 54 are welded to the inner walls of 
the tubular member 48. Accordingly, the impeller as 
sembly 54 will rotate with the tubular member 48 to 
axially receive, spirally impel and axially discharge the 
water therethrough. Also, by reversing rotation of the 
motor armature 38 by suitable controls, the impeller 
assembly may provide its axial thrust in either direction. 

Operation and utility of the propelling unit of the 
invention will therefore be apparent from the foregoing 
description. It will therefore be appreciated that by 
virtue of the novel construction of the parts and the loca 
tional relationships therebetween, not only is a more 
efficiently operating propelling unit obtained but a less 
costly and more easily manufactured and assembled device 
realized. It will therefore be observed that the impeller 
biade 54 is made continuous not only for more efficient 
propulsion but to also avoid the use of a stationary inner 
spindle which would reduce the flow area through the 
device and create bearing problems because of its axial 
length. Moreover, the locational and flow area relation 
ships of the modulator units to the flow tube 48 and 
continuous impeller blade 54 would not be possible with 
out the foregoing arrangement. - 
The foregoing is considered as illustrative only of the 

principles of the invention. Further, since numerous 
modifications and changes will readily occur to those 
skilled in the art, it is not desired to innit the invention 
to the exact construction and operation shown and de 
scribed, and accordingly all suitable modifications and 

: equivalents may be resorted to, falling within the 
of the invention as claimed. 

scope 

What is claimed as new is as follows: 
1. A propelling unit comprising, fluid tight enclosure 

means, powered rotor means rotatably mounted within 
said enclosure means, flow conducting means fixed to 

45 

50. 

said rotor means in liquid sealed relation to the enclo 
sure means having a constant flow area for conducting 
liquid therethrough, continuous flow impelling means - 
imounted within said flow conducting means for impel 
ling flow continuously in an outwardly spiralling path, 
and axial flow separating means fixed to said enclosure 
means and projecting into said conducting means for 
axailly conducting flow in a plurality of radially dis 
tributed flow paths to and from the impelling means, 
said enclosure means including a central chamber within 
which said rotor means is disposed, axial bearing means 
sealing axial ends of said chamber and rotatably mount 
ing said conducting means extending thereinto, said axial 
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line locations illustrated in FIGURE 5. The base por 
tions 84 of each section 78 and 80 are then assembled 

: against each other so that the radially extending blade 

flow separating means being mounted in the bearing 
means and projecting axially into said conducting means 
and outwardly from said enclosure means to prevent leak 
age flow. - - 

2. The combination of claim 1, wherein said conduct 
ing means comprises a tubular member fixed for rotation 
with the rotor means. 
enclosure means, powered rotor means rotatably mount 

3. A liquid propelling unit comprising, liquid tight 
ed within said enclosure means, liquid flow conducting 
means fixed to said rotor means in liquid sealed rela 
tion to the enclosure means and disposed therewithin 
for conducting liquid therethrough, outwardly spiralling 
liquid flow impelling means fixed within said liquid flow 
conducting means for impelling liquid through the con 
ducting means, and axial flow modulator means fixed to 
said enclosure means and received within said conduct 
ing means for directing liquid flow in a radially inner 
axial direction between inlet and outlet ends of the con 
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ducting means, said enclosure means including a central 
chamber within which said rotor means is disposed, axial 
bearing means sealing axial ends of said chamber and 
rotatably mounting said conducting means extending 
thereinto, said modulator means being mounted in the 
bearing means and projecting axially into said conduct 
ing means and outwardly from said enclosure means, 
Said conducting means comprising a tubular member 
fixed for rotation with the rotor means, said modulator 
means comprising a pair of fixed tubular assemblies in 
cluding a plurality of axial conduits extending into said 
conducting means and terminating adjacent to the im 
pelling means disposed there within. 

4. The combination of claim 3, wherein said impelling 
means comprises an elongated spiral blade assembly fixed 
within the conducting means. 

5. The combination of claim 4, wherein said modula 
tor means includes axially inner ends of concave con 
figuration for accommodating rotating outer ends of the 
impelling means there within. 

6. The combination of claim 5, wherein said elon 
gated spiral blade assembly comprises a pair of sheet 
metal sections shaped to form a continuous spiral blade 
when secured to each other. 

7. A liquid propelling unit comprising, liquid tight en 
closure means, powered rotor means rotatably mounted 
within said enclosure means, liquid flow conducting 
means fixed to said rotor means in liquid sealed relation 
to the enclosure means and disposed therewithin for con 
ducting liquid therethrough, outwardly spiralling liquid 
impelling means fixed within said liquid flow conducting 
means for impelling liquid through the conducting means, 
and axial flow modulator means fixed to said enclosure 
means and received within said conducting means for di 
recting liquid flow in a radially inner axial direction be 
tween inlet and outlet ends of the conducting means, said 
modulator means comprising a pair of fixed tubular as 
Semblies including a plurality of axial conduits extending 
into said conducting means and terminating adjacent to 
the impelling means disposed there within, 

8. The combination of claim 7, wherein said modu 
lator means includes axially inner ends of concave con 
figuration for accommodating rotating outer ends of the 
impelling means there within. 

9. The combination of claim 7, wherein said impelling 
means comprises an elongated spiral blade assembly fixed 
within the conducting means. 

10. The combination of claim 9, wherein said elon 
gated spiral blade assembly comprises a pair of sheet 
metal sections shaped to form a continuous spiral blade 
when secured to each other, 
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11. The combination of claim 7, wherein said impel 

ling means comprises a pair of sheet metal sections having 
spaced upstanding curved blade portions interconnected 
by oppositely extending base portions. 

12. The combination of claim 7, wherein said conduct 
ting means comprises a tubular member fixed for rota 
tion with the rotor means. 

13. A propelling unit comprising, fluid tight enclosure 
means, powered rotor means rotatably mounted within 
said enclosure means, flow conducting means fixed to said 
rotor means in liquid sealed relation to the enclosure 
means having a constant flow area for conducting liquid 
therethrough, continuous flow impelling means mounted 
within said flow conducting means for impelling flow con 
tinuously in an outwardly spiralling path, and axial flow 
separating means fixed to said enclosure means and pro 
jecting into said conducting means for axially conducting 
flow in a plurality of radially distributed flow paths to 
and from the impelling means, said axial flow separating 
means comprising a pair of fixed tubular assemblies in 
cluding a plurality of axial conduits extending into said 
conducting means and terminating adjacent to the im 
pelling means disposed therewithin. 

14. A fluid propelling unit comprising, rotor means, 
tubular flow conduit means driven by the rotor means 
and having a constant flow area, continuous impeller 
means fixedly mounted within the tubular flow conduit 
means for rotation therewith to axially impel fluid there 
through producing a radially outer annular distribution 
of flow within the tubular conduit means, and flow dis 
tributing means projecting into said tubular flow conduit 
means in operatively spaced relation to the impeller means 
for radially redistributing said annular flow distribution, 
said flow distributing means including a plurality of sta 
tionary axial flow tubes extending into said tubular flow 
conduit means and uniformly distributed throughout the 
flow thereof, said flow tubes having ends terminating in 
spaced adjacency to the impeller means and forming 
a concave surface to assist radial redistribution of flow 
between the impeller means and the flow tubes. 
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