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1
STEAM GENERATOR

BACKGROUND OF THE INVENTION

1. Field of the Invention

Steam generators have been in use for many years.
Such generators have primarily employed burnable
fuels to raise the temperature of a body of water until
the water changes into steam. The uses of steam gener-
ators have been many. Many building heating systems
employ steam as the heating medium. Many chemical
processes employ steam to produce certain chemical
reactions. Some of these use the steam as a source of
heat or to contribute to the reaction while others use
the steam as a catalyst to promote the desired reac-
tions. Many physical problems are aided by the use of
live steam. For example, certain types of mining opera-
tions employ steam to expedite the removal of miner-
als from the ground. Also, in the drilling for petroleum
and gas it is often desired to use live steam to cause the
start of the upward discharge of these liquids and gases
once pockets of them have been reached by drilling.

‘It is concluded that steam generators in the past
have been useful and will continue to be useful in the
future — especially if a more economical steam gener-
ator is available. The steam generator of this present
invention is such an economical device.

2. Description of the Prior Art

The use of water hammer for the generation of steam
has just not been previously done to the best of our
knowledge. However, physicists and engineers have
long known of the existence of water hammer. Various
books and texts have discussed water hammer and its
attendant characteristics. Attention is directed to:

B. S. Massey: MECHANICS OF FLUIDS, Van Nos

Rinhold, 1971, (pages 412 to 427).

John N. Bradley: SHOCK WAVES IN CHEMISTRY
AND PHYSICS, London: Metchuen, New York:
Wiley, American Press 1962, (pages 172 and
173).

Horace Williams King: HANDBOOK OF HYDRAU-
LICS, FOR THE SOLUTION OF HYDRAULIC
PROBLEMS, 4th Edition, Revised by Ernest F.
Brater, New York, McGraw-Hill, 1954, (pages
6-21 to 6-27).

A patent search has been made on the device as dis-

closed herein and this search has confirmed out belief
that no one heretofore has conceived of such a device.

U.S. Pat. No. 3,141,296 to Jacobs, Jr., et al. describes
the utilization of shock waves produced in a liquid by
an electric discharge to perform useful work. The
shock waves are created by discharging electricity in
a liquid filled chamber and the useful work is defined
as a pump for the liquid.
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U.S. Pat. No. 3,398,686 to Guin describes a motor -

which utilizes the power of shock waves created in a
liquid by the discharge of electricity across a spark
gap. Thus both Jacobs, Jr. and Guin are very similar
to each other and it is obvious neither one produces
shock waves in a body of liquid to produce an appre-
ciable rise in temperature of that liquid. Also, neither
one has created shock waves in a body of liquid by a
mechanical means corresponding to water hammer to
cause the temperature of that water to rise sufficiently
to convert the water to steam.
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Other steam generators having water chambers ap-
pearing similar to applicant’s water chambers are:
Loeffler, U.S. Pat. No. 2,316,522; Gray, U.S. Pat. No.
3,508,402; Rennolds, U.S. Pat. No. 3,690,302. How-
ever, no one of these patented devices uses shock
waves to cause the heating of the water — rather each
one employs a combustible gas to effect a heating of
the water for its conversion to steam. And, on close
analysis each chamber is entirely different from appli-
cant’s chamber and lacking in the shock wave generat-
ing mechanisms as subsequently defined in this specifi-
cation.

SUMMARY OF THE INVENTION

A principal object of the present invention is to pro-
vide a novel steam generator.

An important object of this invention is to provide
a steam generator having a distended body of water
which is subjected to shock waves.

Another important object of this invention is to pro-
vide a novel device to produce and intensify a series
of water hammers within a distended body of water to
thereupon substantially raise the temperature and
pressure of such water.

Still another important object of this invention is to
provide a novel means for creating a water hammer
within a body of water.

An important object of this invention is to provide
a device as set forth in the preceding object in which
the water hammer is caused by alternating forces —
first a centrifugal action and second a vacuum action
— causing the body of water to be first pulled in one
direction and then to snap back in an opposite direc-
tion. :

Another and still further important object of this in-
vention is to provide a device of the preceding two ob-
jects in which the distended body of water includes at
least one closed bottom passageway in which the
movement of water therein is suddenly extinguished
and in which the snapping back and forth action of the
water column occurs to thereby intentionally impart a
water hammer to the body of water and substantially
raise the temperature of the water so that a portion
thereof is being continuously converted to live steam.

Other and further important objects and advantages
will become apparent from the disclosures in the fol-
lowing specification and accompanying drawings.

IN THE DRAWINGS

FIG. 1 is an elevational view of a preferred embodi-
ment of the steam generator of this invention with por-
tions thereof in cross section.

FIG. 2 is a sectional view taken on the line 2—2 of

FIG. 1.

FIG. 3 is a sectional view taken on the line 3—3 of
FIG. 1.

FIG. 4 is a sectional view taken on the line 4-—4 of
FIG. 1.

FIG. § is an elevational view of a modified embodi-
ment of the invention and with portions thereof in
cross section.

FIG. 6 is a sectional view taken on the line 6—6 of
FIG. 5.

FIG. 7 is a sectional view taken on the line 7—7 of
FIG. 5.
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FIG. 8 is a sectional view taken on the line 8-—8 of
FIG. 5.

AS SHOWN IN THE DRAWINGS

The reference numeral 10 indicates generally the
preferred embodiment of the steam generator of this
invention. A stationary housing 11 encloses the steam
generator 10. The housing comprises a main body por-
tion 114, an upper cap 115 fastened to the central body
portion 1la by a circularly arranged series of cap
screws 11c, an under cap 11d fastened to the body por-
tion 11a by a circularly arranged series of cap screws
11e, a downwardly projecting central tubular portion
11fforming a part of the under cap 114, and a bottom
cover 11g fastened by a series of circularly arranged
cap screws 11h to the central tubular portion 11f.

A vertically disposed motor driven shaft 12 having
an annular shoulder 13 therearound is journally car-
ried within the central tubular portion 11f of the hous-
ing 11 by means of a roller bearing 14. The inner race
of the bearing 14 is disposed between the annular
shoulder 13 of the rotating shaft 12 at its top and the
stationary cover 11¢ at its bottom. An annular seal 15
is held within the housing 11 and brushes against the
rotating shaft 12 to effect a sealing of the chamber
above the seal from communication with the device
below the seal.

A rotor designated generally by the numeral 16 is
carried on and with the upper end of the motor driven
shaft 12. The outer surface of the rotor 16 is cone
shaped and is adapted to rotate within the outer hous-
ing 11. The housing and the rotor carried therewithin
together define a generally distended chamber for the
body of water which has its temperature and pressure
materially raised by subjecting it to shock waves. A
water inlet 17 is provided in the housing cap 114 and
is the means for delivering water to the distended
chamber within the housing 11 and in and around the
rotor 16. The chamber is defined. as distended because
it is not just an open one part chamber but rather is
broken up into many small passageways which project
in many directions. Webster's defines ““‘distend” as “to
stretch out or extend in more than one diection.” The
water body chamber includes a horizontally disposed
ring shaped passage 18 located between the housing
under cap 11d and the rotor 16. The rotor is vertically
spaced above the housing on its underside to define the
ring shaped passage 18. The water inlet 17 directly
communicates with the ring shaped passageway 18 as
best shown in FIG. 1. An upwardly and outwardly flar-
ing annular cone shaped passageway 19 is located be-
tween the housing body portion 11a and the rotor 16.
Again, there is a spacing between these elements to de-
fine the cone shaped passageway 19. A plurality of ra-
dially inwardly extending arcuately spaced apart pas-
sageways 20 are adapted to pass through a portion of
the rotor 16. At their outer ends these passages 20 join
the cone shaped passageway 19. An inwardly inclined
conical shaped passageway 21 is concentrically dis-
posed radially inwardly of the conical shaped passage-
way 19. The inner ends of each of the plurality of hori-
zontal passageways 20 run directly into the conical
shaped passageway 21. This joining of the many pas-
sageways is shown in FIG. 1 and further in the sec-
tional view of FIG. 2. A radially inwardly extending
ring shaped passageway 22 is provided near the bottom
of the rotor and joins the lower end of the conical
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shaped inner passageway 21. The inner end of the ring
shaped passageway 22 enters a vertically disposed cen-
tral chamber or core 23 within the rotor 16.

The rotor 16 includes an outer cup-shaped portion
24 and a combination inner and top portion 25. This
combination inner and top portion is fastened around
its outer circumference by a plurality of arcuately
spaced cap screws 26 to the outer body portion 24.
The rotor 16 comprising the two main parts is never-
theless a unitary device rotating as one mass. The two
piece construction permits the easy making of the pas-
sageways 21 and 22 and before assembly permits the
drilling of the plural passageways 20 near the top of the
outer cup shaped portion 24 of the rotor. Over the top
of the rotating rotor there is defined a ring shaped pas-
sageway 27 beneath the upper cap member 115. A ver-
tically disposed cylindrical ring shaped passageway 28
has its top joining the top passageway 27 at the upper
outside of the rotor 16. The outer periphery of a radi-
ally inwardly extending annular passageway 29 joins
the lower end of the passageway 28 and at its inner pe-
riphery joins the upper end of the cone shaped pas-
sageway 19. : :

A specially constructed fitting 3¢ has an externally
threaded portion at its lower end at 31 which is thread-
edly engaged with internal threads within a central
opening portion of the upper cap 116 of the housing
11. This fitting 30 forms the base for a superstructure
32 disposed over the basic unit contained within the
housing 11. Of course the superstructure then be-
comes an extension of the stationary housing 11. An
outer pipe 33 has its lower end threadedly engaging the
upper end of the special fitting 30 at 34. A special cap
fitting 35 threadedly engages the upper end of the
outer pipe 33 as shown at 36. An inner concentric pipe
37 and a radially inwardly projecting annular flange 38
of the cap fitting 35 are joined to one another by a
threaded engagement as shown at 39. The juncture 39
is located at an intermediate position between the top
and bottom of the vertically disposed inner concentric
pipe 37.

An adjustable value 40 is provided on the top of the
inner pipe 37 to control the discharge of steam as the
steam is generated in the device of this invention. The
valve 40 is threadedly engaged at 41 to the pipe 37.

The lower end 42 of the inner pipe 37 has its outer
surface milled or turned down so the pipe wall is rela-
tively thin and thus may be assembled with the other
concentric members by passing downwardly through
the internal threads on the annular flange 38. An inter-
mediate concentric pipe 43 has its upper end disposed
between the cap fitting 35 and the inner pipe 37. The
upper end of the intermediate pipe 43 stops short of
contact with the underside of the flange 38, leaving a
space 44 thereover.

An annular flange 45 is provided intermediate the
top and bottom of the special fitting 30.: External
threads are provided on the intermediate pipe 43 near
its bottom and these threads cooperatively engage
with internal threads on the inner aperture of the
special fitting flange 45 as shown at 46. The pipe 43
includes a lower extension 47 which has its surface
milled or turned down to permit it to pass by the
threads 46 on the flange 45 during assembly. This is
similar to the turning down of the lower extension of
the inner pipe 37. ’
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The intermediate inwardly extending annular flange
45 of the fitting 30 is provided with a plurality of arcu-
ately spaced apart vertically disposed holes 48. These
holes constitute restricted passageways of the water in
the steam generator of this invention from the lower
chamber 49 defined by the fitting 30 to an upper por-
tion or chamber 50 defined above the annular flange 45

and between the intermediate pipe 43 and the outer

pipe 33. The upper limits of the chamber 56 are de-
fined by the inner and underside of the special cap fit-
ting 35. .

A thin annular chamber 51 is disposed between the
cap 35 and the intermediate pipe 43. A second thin
elongated annular chamber 52 is concentric with the
chamber 51 and is located between the intermediate
pipe 43 and the lower end 42 of the inner concentric
pipe 37. By reason of the space 44 over the top of the
intermediate pipe 43 the thin annular chambers 51 and
52 are joined one to the other. The elongated annular
passageway 52 is provided with an annular opening 53
located at the bottom of the lower extension 42 of the
inner concentric pipe 37. A central passageway 54 is
provided within the inner pipe 37 and is utilized to
carry generated steam to the controlling valve 40 at the
top thereof.

OPERATION OF THE DEVICE OF FIG. 1

To commence operation, water under normal line
pressures is admitted to the inlet pipe or fitting 17 so
that water flows in the direction of the arrow 55 to the
distended or tortuous path chamber which comprises a
single body of water. The arrow 56 shows movement of
water from the inlet 17 through the annular passageway
18 and to the cone shaped passageway 19 where the
water proceeds upwardly in the direction of the arrow
57. From there the water enters the several radial holes
20 and moves in the direction of the arrow 58 to the
inner cone shaped passageway 21 where the water
moves downwardly in the direction of the arrow 59.
The passageway 21 is joined at its bottom to the annu-
lar ring shaped passageway 22 and as shown by the
arrow 60 water moves radially inwardly to the central
passage 23 within the rotor 16. The water then pro-
ceeds upwardly as indicated by the arrows 61. Here the
water enters the special fitting lower chamber 49 and
as indicated by the arrow 62 moves upwardly there-
through into the restricted apertures 48 and continues
upwardly through such vertically disposed apertures as
indicated by the arrow 63. At this point the water en-
ters the annular chamber 50 and moves upwardly
therethrough as indicated by the arrows 64. The upper
end of the chamber 50 joins the thin annular ring
shaped chamber 51 and as indicated the water moves
further upwardly in the direction of the arrows 65 to
the space 44 just beneath the annular flange 38 of the
special cap 35. Now the water changes its direction of
flow and starts moving down and through the thin an-
nular ring shaped chamber 52 in the direction of the ar-
rows 66. In addition to the water moving vertically into
the chamber 62 a portion thereof moves radially out-
wardly through the passageway 27 in the direction of
the arrows 67. At the outer end of the ring shaped pas-
sageway the water moves down the vertical ring shaped
annular passageway 28 in the direction of the arrow 68.
Now the water travels radially inwardly through the
ring shaped horizontal disposed annular passageway 29
in the direction of the arrow 69 and hence back to the
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6

outer conical shaped passageway 19 between the rotor
16 and the main body portion 11a of the housing 11.

Water now fills the entire distended chamber which
as explained contains numerous passageways forming
a tortuous path and providing a cycle for the movement
of water therethrough. Prior to the complete filling of
the system with water, rotation of the shaft is com-
menced. The shaft 12 is rotated by coupling a motor
thereto and the rotor 16 with its several unitary parts
24, 25 and 26, is rotated at a relatively high speed caus-
ing the water to be thrown centrifugally outwardly
within the chamber through any passageway thereof
having a radial disposition or a radial component. The
large horizontally disposed ring shaped annular pas-
sageway 27 is one such radial passageway. This imme-
diately results in water being drawn downwardly out of
the closed bottom passageway comprising the cham-
bers and passageways 49, 50, 51 and 52. The water sud-
denly and positively pulled downwardly from this
closed bottom channel creates a vacuum in the bottom
of this channel which in the device of FIG. 1 is at the
top of the stationary superstructure at. the space 44.
This newly created vacuum now sets up a pull of its
own which exceeds and overcomes the centrifugal
forces and the body of water comes back into the bot-
tom of the closed bottom channel with a snapping ac-
tion. This sudden striking of the closed bottom extin-
guishes movement of the column of water and there is
a substantial shock imparted to and within the body of
water. This water hammer or shock brings with it a rise
in pressure and temperature of the body of liquid. In
Horace King’s “Handbook of Hydraulics” published by
McGraw-Hill, 4th Edition, page 6-21 there is a discus-
sion of water hammer and its creation. The King hand-
book states that if a passageway in a pipe line is sud-
denly closed (corresponding to the closed bottom
channel in applicant’s device),

“a dynamic pressure, in addition to the normal static
pressure, is created within the pipe. This dynamic pres-
sure is commonly called water hammer. It is caused by
the sudden transformation of kinetic energy to pressure
energy.” J. N. Bradley’s “Shockwaves in Chemistry and
Physics” discusses The Measurement of Thermody-
namic Quantities in Chapter V. Page 172 of that book
and states that

... ashock wave in a liquid medium is character-
ized by a small rise in temperature and an extremely
large change in pressure.” Applicant is thus intention-
ally creating shock waves in this distended body of
water causing both temperature and pressure rises. Al-
though the temperature rise created by each shock is
small, the shocks are repeated over and over again, one
upon the other, and thereby intensified causing a mate-
rial rise in temperature of the entire body of water.
Each shock caused by the sudden extinguishment of
flow of water at the-dead ended channel creates a force
of approximately 63.4 pounds per square inch of every
foot of extinguished velocity. Although this degree of
pressure is only held momentarily the succeeding shock
waves are cumulative and although the pressure dissi-
pates throughout the body of water the temperature
rises materially and is not so easily dissipated as the
pressure. The rise in temperature and the maintenance
of that temperature rise is so spectacular that steam is
almost instantaneously created and starts up the pipe
37 through its center passage 54 in the direction of the
arrows 78. Unconverted steam in the form of water in
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various stages of heat is pulled downwardly in the di-
rection of the arrows 71 whereupon the cycle is re-
peated with the rapidly increasing shock waves causing
the water to be more easily converted to steam and that
steam being discharged upwardly in the direction of the
arrows 70 and thence through the adjustable valve 40.
Of course, water is always being admitted to the inlet
17 to keep the system full and constantly replenish that
portion of the water that has been converted to steam
and has been discharged through the valve 40 for some
external use.

The modified or alternative construction of FIG. 5 is
similar to the preferred device of FIG. 1, but is shown
primarily to emphasize that various body chambers
may be employed. As explained for the device of FIG.
1 the water chamber is distended in nature — not any
particular shape — but expressly including one or more
closed bottom channels within which a vacuum may be
drawn and at least one or more radial passages or pas-
sages with radial components to produce a centrifugal
action. The steam generator of FIG. 5 is generally des-
ignated by the numeral 80. The generator is provided
with a stationary housing 81. The housing comprises a
main body portion 81a, an upper cap 81b fastened to
the central body portion 81a by a circularly arranged
series of arcuately spaced apart cap screws 8lc, an
under cap 814 fastened to the body portion 81a by a
circularly arranged series of arcuately spaced apart cap

screws 8le, a downwardly projecting central tubular

portion 81f forming a part of the under cap 814, and a
bottom cover 81g fastened by a series of circularly ar-
ranged arcuately spaced apart cap screws 814 to the
central tubular portion 81f.

A vertically disposed motor driven shaft 82 having an
annular shoulder 83 therearound is journally carried
within the central tubular portion 81f of the housing 81
by means of a roller bearing 84. The inner race of the
bearing 84 is disposed in a vertical position between the
annular shoulder 83 of the rotating shaft 82 at its top
and the stationary cover 81i g at its bottom. An annular
seal 85 is held within the housing 81 and brushes
against the rotating shaft 82 to effect a sealing of the
chamber above the seal from communication with the
device below the seal.

A rotor, conical in overall shape, is designated gener-
ally by the numeral 86. The rotor is carried on and with
the upper end of the motor driven shaft 82. The rotor
86 is adapted to rotate within the outer housing 81. The
housing and the rotor carried therewithin together de-
fine a generally distended chamber for the body of
water which has its temperature and pressure materi-
ally raised by subjecting it to shock waves. A water inlet
87 is provided in the housing cap 81d and is the means
for delivering water to the distended chamber within
the housing 81 and in and around the rotor 86. The
chamber is defined as distended for the same reasons
as applied to the chamber in the device of FIG. 1. The
water body chamber includes a horizontally disposed
ring shaped annular passage 88 located between the
housing under cap 81d and the rotor 86. The rotor is
vertically spaced above the housing on its underside to
define the ring shaped annular passage 88. The water
inlet 87 directly communicates with the ring shaped
passageway 88 as best shown in FIG. 5. An upwardly
and outwardly flaring annular cone shaped passageway
89 is located in the space between the housing body
protion 81a and the rotor §6. A plurality of radially in-
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wardly extending arcuately spaced apart passageways
90 are adapted to pass through a portion of the rotor
86. At their outer ends these hole like passages 99 join
the cone shaped passageway 89. An inwardly inclined
conical shaped passageway 91 is concentrically dis-
posed radially inwardly of the conical shaped passage-
way 89. The inner ends of each of the plurality of hori-
zontal passageways 90 run directly into the conical
shaped passageway 91. This joining of the many pas-
sageways is shown in FIG. § and further in the sectional
view of FIG. 6. The inner cone shaped passageway 91
forms one of the closed bottom passageways of this dis-
tended chamber of the device of FIG. 5.

The rotor 86 includes an outer cup-shaped member
92, an intermediate member 93 generally nesting
within the cup portion 92 and a circular or disc shaped
cap member 94. A plurality of arcuately spaced apart
cap screws 95 define an outer ring around the cap 94
and constitute the means of joining the cap 94 to the
outer portion 92 of the rotor 86. A plurality of similar
arcuately spaced apart cap screws 96 define an inner
ring around the cap for joining the cap 94 to the inter-
mediate portion 93 of the rotor 86. These three body
members with their cap screws 95 and 96 together con-
stitute a unitary rotor which rotates within the station-
ary housing 81 and thereby creates the shock waves for
effecting the rise in the temperature of the distended
body of water to generate steam.

The rotor 86 includes an annular ring shaped passage
97 disposed between the intermediate portion 93 and
the cap 94. The top of the outer annular portion of the
intermediate portion 93 is milled or turned down to
provide the space for the annular passageway 97. The
rotor also includes a plurality of arcuately spaced apart
vertically disposed closed bottom channels 98. The ar-
rangement of these holes or channels 98 is in a circular
path which is generally arranged concentric to the cen-
ter of the composite rotor. The inner annular surface
99 of the top of the intermediate portion of the rotor
has not been milled down and thus having its full height
closely abuts the underside of the cap 94. Thus when
the cap screws 96 are drawn up tightly the unmilled
central ring portion 99 of the member 93 acts as a
spacer for the remainder of the top of that member
from the underside of the cap 94. This clearly defines
the radial passageway 97 which joins the inner cone
shaped passageway 91 with the open topped closed
bottom holes 98. The rotor is further provided with a
central vertically disposed passageway 100 about it ver-
tical centerline. At the juncture of the bottom center of
the intermediate member 93 of the rotor with the bot-
tom of the cup shaped outer member 92 of the rotor
the central passageway 100 is enlarged as shown at
101. A plurality of relatively small diameter radially
disposed holes or passageways 102 join each of said
closed bottom channels 98 with the enlarged chamber
101 at the center of the rotor. These radial passageways
102 are disposed at a position spaced above the closed
bottoms of the holes 98. It is generally through these
minute relief holes 102 that generated steam is permit-
ted access to the center of the rotor where it moves up-
wardly through the passage 100 and thence into an en-
larged steam passageway 103 located above the chan-
nel 100. Steam may be permitted free escape from this
passageway 103 or may be selectively discharged by a
suitable adjustable valve means such as that shown at
40 in FIG. 1.



3,791,349

9
OPERATION OF THE DEVICE OF FIG. 5

As for the steam generator of FIG. 1 water is admit-
ted to the system of FIG. 5 by passing through the inlet
87 in the direction of the arrows 104. The water then
moves in the annular ring shaped passageway 88 in the
direction of the arrows 185 to the juncture with the
cone shaped passageway 89. The water now moves up-
wardly in the direction of the arrows 106 to the junc-
ture of the full annular passageway 89 with the plural
radial passages 90. Water then moves inwardly in the
direction of the arrows 107. As previously stated, an
inner ‘concentric cone shaped passageway 91 joins
these several radial holes 90 and thus the incoming
water fills that passageway as shown by the arrows 108.
As the ring shaped bottom of the passage 91 is effec-
tively closed the water then moves radially inwardly
across the top of the outer portion of the intermediate
member 93 of the rotor in the passageway 97 as shown
by the arrows 109. Here the inner circumference of the
annular ring shaped passageway 97 joins with the tops
of the plural closed bottom passages 98 and incoming
water then moves down these holes as shown by the ar-
rows 110 to thus fill the entire distended chamber
formed by this maze of multi-directional passageways.
Most of the arrows just described for the movement of
water in the various chambers and passageways are two
headed indicating that water during the operation of
the device moves in both directions.

Prior to the system being completely filled with wa-
ter, rotational drive is imparted to the shaft 82 and
thereupon its integral rotor 86 is also rotated. Rotation
is at relatively high speeds. The initial response to the
body of water is its centrifugal action through all radial
passageways and passageways having radial compo-
nents. In this device the primary centrifugal action is
created in the elongated radially outwardly extending
annular ring shaped horizontally disposed passageway
97. The imposition of this force in the body of water cu-
ases the columns of water in the multiple closed ended
channels 98 within the rotor to be drawn upwardly out
of their closed bottoms.

Almost immediately there is a multiplicity of vacu-
ums created in each closed bottom with the result that
the vacuums overcome and exceed the opposite force
of centrifugal action to thereby cause the columns of
water to snap back into the closed bottoms of these
channels. As previously explained for the operation of
the device of FIG. 1 the extinguishment of the motion
of the body of water by the closed bottoms of the chan-
nels imposes shock waves in the distended body of
water so that there is an incremental increase in both
temperature and pressure of the body of water. The re-
peated and continuous rotation of the rotor causes mui-
tiple shock waves or water hammer and actually an in-
tensification of the shocks when they are occasioned
one upon the other. Thus what would have been only
a small rise in temperature is now substantial. The pres-
sures similarly rise but they quickly dissipate in the sys-
tem. The water commences its conversion to steam
generally in the area of the closed bottoms of the chan-
nels 98 where the greatest effect of the snap action
shocks takes place. This newly created steam is permit-
ted to escape radially inwardly through the restricted
holes 102 in the direction of the arrows 111. Once in
the central chambers of the rotor the steam moves ver-
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tically upwardly through the successive passages 101,
100 and 103 as indicated by the arrows 112.

Both the devices of FIGS. 1 and § act to generate
steam. Their common attributes are their stationary
housings with rotors therein which together define dis-
tended chambers with tortuous passageways and at
least one closed bottom passageway and a passageway
permitting centrifugal action to create forces in the
body of water opposite to the vacuum created forces in
the closed bottom channels. In FIG. 1 the closed bot-
tom channel is located in the stationary housing portion
of the device whereas in FIG. § the closed bottom
channels are located in the moving rotor. It is thus ap-
parent that the steam generator of this invention may
take many and varied forms without departing from the
principles disclosed herein. Thus it is not my intention
to limit the patent granted hereon otherwise than as ne-
cessitated by the appended claims.

What is claimed is:

1. A steam generator comprising a stationary hous-
ing, a rotor journally mounted for rotation within said
stationary housing, said housing and rotor together de-
fining a distended chamber, means delivering water to
said distended chamber, at least one portion of said dis-
tended chamber comprising a closed end passageway
and at least another portion of said distended chamber
comprising another passageway capable of being sub-
jected to centrifugal force, means rotating said rotor
when the distended chamber has water therein
whereby such rotation creates shock waves in the body
of water in said distended chamber by reason of centrif-
ugal action occurring in said another passageway and
a vacuum occurring in the closed end passageway and
the two forces alternately conflicting and overcoming
one another to produce and intensify shocks in said
body of water to thereby cause a substantial rise in tem-
perature and pressure of the body of water, thereby
converting a portion of said body of water to steam,
and means for removing steam created in the body of
water.

2. A steam generator as defined in claim 1 in which
said rotor is generally cone shaped on its outer surface
and the distended chamber comprises a series of gener-
ally narrow passageways joined in a multi-directional
manner. :

3. A steam generator as defined in claim 1 in which
said closed end passageway is disposed in the stationary
housing.

4. A steam generator as defined in claim 1 in which
said closed end passageway is disposed in the rotor.

5. A steam generator as defined in claim 1 in which
said stationary housing includes a superstructure offset
from said portion housing said rotor.

6. A steam generator as defined in claim § in which
said superstructure comprises a plurality of concentric
pipe members and wherein the closed end passageway
comprises concentric thin annular ring shaped passage-
ways at one end of said superstructure.

7. A steam generator as defined in claim 6 in which
said superstructure of concentric pipes includes a series
of alternately large and smaller passageways.

8. A steam generator as defined in claim 2 in which
there is included a first thin cone shaped annular pas-
sageway disposed between the stationary housing and
the rotor, a second thin cone shaped annular passage-
way disposed within said rotor and generally concentric
to said first of said cone shaped passageways, and a plu-
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rality of arcuately spaced apart radially disposed pas-
sages in said rotor joining said first and second cone
shaped passageways.

9. A steam generator as set forth in claim 8 in which
there is included a central vertically disposed passage-
way within said rotor and a radially disposed passage-
way communicating between said second cone shaped
passageway and said central vertically disposed pas-

. sageway within said rotor.

10. A steam generator as set forth in claim 8 in which
there is included a central vertically disposed passage-
way within said rotor, and said radially directed pas-
sageway communicating with at least one of said cone
shaped passageways and directly communicating with
said closed end passageway, and means discharging
steam converted from said water to the central verti-
cally disposed passageway within said rotor.

11. A steam generator as set forth in claim 10 in
which said means discharging steam comprises an aux-
iliary passageway from said closed end channel to said
central vertically disposed passageway in said rotor.

12. A steam generator as set forth in claim 8 in which
the closed end passageway includes a plurality of gen-
erally vertically disposed closed bottom holes in said
rotor and arranged in arcuately spaced apart position
to define a generally circular path, said rotor having a
central passageway, said series of passageways includ-
ing radial passageways joining said second thin cone
shaped passageway and the tops of said plurality of gen-
erally vertically disposed closed bottom holes, and re-
stricted passageways joining said central passageway
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and each of said plurality of closed bottom holes inter-
mediate their tops and bottoms, whereby steam is per-
mitted to escape radially inwardly through said re-
stricted passageways to said central rotor passageway.

13. A steam generator comprising a stationary hous-
ing, a cone shaped rotor journally mounted for rotation
within said stationary housing, said housing and rotor
together defining a distended multi-passageway cham-
ber, means delivering water to said distended chamber,
at least one passageway of said distended chamber hav-
ing a closed end, and at least another passageway of
said distended chamber having a radial component,
means rotating said cone shaped rotor when the dis-
tended chamber has water therein whereby such rota-
tion creates water hammer shock waves in the body of
water in said distended chamber by reason of the cen-
trifugal action created in said radial component pas-
sageway and the vacuum created by the closed end pas-
sageway causing the movement of water in that pas-
sageway to be suddenly extinguished, and the alternat-
ing of the centrifugal action and the vacuum continuing
to create shocks and cause a rise in temperature and
pressure of the body of water, and means for removing
steam created in the body of water.

14. A steam generator as defined in claim 13 in which
said closed end passageway comprises an annular ring
shaped passageway in said stationary housing.

15. A steam generator as defined in claim 13 in which
said closed end passageway comprises a plurality of

vertically disposed closed bottom holes in said rotor.
* * * * *



