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The present invention relates to an electrical
generating system, and particularly to a vapor
electrogenerator set, which constitutes a sole ro-
tating unit hermetically closed.

It is well known that in steam turbines which
are used at present and are suitable to be coupled
with electrogenerators, the driving shaft comes
out of the body of the turbine or condenser
through a packing which is never strictly air-
tight.

As a consequence of this, vapor escapes through
the said packing and a continucus replenishing
of the working fluid is necessary in order to
maintain the fiuid level in the boiler, as well as
the application of a pump for removing the air
which enters into the condenser through said
packing.

It has been previously suggested to provide
electricity generating systems consisting of a
vapor turbine and an alternator, in which the
alternator cperates immersed in vapor and the
whole is enclosed in a gas-tight casing.

However, such systems present considerable
practical difficulties as the device would be very
bulky and heavy; there would be many connec-
tions, which are difficult to keep in gas-tight con-
dition, and it would be also difficult to Iubricate
the auxiliary organs (feeding-pump, etc.), which
also had to be placed within the gas-tight casing.

These difficulties are overcome by the present
invention by the use of a rotating boiler and
other special arrangements described hereinafter.

The main object of the present invention is to
provide an electricity generating set in which
boiler, tursine, condenser and alternator form a
self-contained, completely gas-tight unit; in this
unit the alternator operates immersed in vapor,
thereby eliminating the exit of the turbine-shaft.

Another object of the present invention is to
provide an electricity generator system which is
enclosed in a gas-tight casing; in this system the
vacuum is provided only once, and the working
fluid is used for an indefinite period of time, with-
out dispersion and without coming in contact
with the air.

A Turther object of this invention is to provide
a combined rotatable unit, comprising a turbine,
2 boiler, a condenser and an alternator in com-
pact and simple constructional form.

It is also an object of this invention to provide :

an electricity generator set in which boiler and
surface condenser rotate together on a common
axis, in such a way ag to ensure the return of
the condensate from condenser to boiler by the
sole effect of centrifugal force, thus rendering the
use of & feeding pump unnecessary.
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A further object of this invention is to provide
a simple electricity generator set operating with~
out the need of control and supervision.

A still further object of this invention is to pro-
vide an electricity generator set in which the cir-
culation of the cooling medium (air or water) in
the condenser, as well as the draft in the furnace
are obtained by means of the centrifugal force
caused by the rotation of the entire unit.

Further objects and features of the invention
will become more apparent from the following
detailed description of some typical embodiments
of the invention, wherein reference will be made
to the accompanying drawings in which:

Fig. 1 shows, one half in full view and the other
half in section, an electricity generator set ac-
cording to the invention.

Fig. 2 is an axial section of a portion of the
device, showing the cooling of the condenser with
water, and a different type of construction of
the alternator.

Fig. 3 is an axial section of a portion of the
device, showing another modification of the con-
struction of the alternator.

Fig. 4 shows a system in which the driving shaft
couple is transmitted externally by means of an
electromagnetic coupling.

Referring now to the drawings in detail, Fig, 1
shows the rotating unit which includes the boiler
8, the turbine {8—1i1, the condenser 28 and the
alternator {6—18. This unit rotates together,
resting on the two bearings ¢ and 2. These bear-
ings rest on a stand which supvorts the entire
unit, the combustion chamber (furnace) 4, the
burners 5 and the exhaust pipe 6. On this stand
rests a small electric motor 1, which serves to im-
part a rotary motion to the above mentioned unit.
This motor may receive the electric current either
directly from the alternator or from any other
electrical source.

The boiler has a ring shape and contains the
turbine body. As a result of the rotary motion,
the working fluid is spread along the walls of the
boiler while the vapor flows through channels 9
into the first distributor {8 of the turbine I1.
The channels 8 are formed by the grooved wall
of the boiler and by wall {2. This wall is perfo-
rated at {3 and {4, so as to ensure the passage
of the vapor, which hecomes superheated in
channels §.

The turbine may consist of one or more wheels,
in accordance with known systems. As an exam-
ple, Fig. 1 shows g pressure staged impulse fur-
bine, with three rows of nozzles (distributors)
and three wheels. The distributors rotate joint-
ly with the boiler, and the turbine wheels are
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keyed on a central shaft 15 on which the induc-
tor 16 of the alternator is likewise keyed.

The shaft 15 rotates in two bearings {7—i8
which are fixed within the gas-tight casing, and
operate immersed in vapor, without any commu-
nication to outside. The armature {9 of the alter-
nator rotates jointly with the boiler and con-
denser. The condenser 20 is formed by a cylin-
drical ring which encircles the alternator. Iis
external wall 21 is slightly conical, i. e. its diam-
eter increases as it approaches the boiler, so that
the condensste is forced towards the boiler by
centrifugal force.

Under the action of centrifugal force, the air
enters through opening 23 flowing through the
ring channel 24 situated between the condenser
and alternator, thereby cooling the wall 22 and
finally rushing out through openings 25 which
cross hermetically the body of the condenser. By
this -device a continuous flow of air is generated
through centrifugal force, which cools the con~
denser and alternator.

The operation of the generator set is as follows:

The air required for combustion enters through
opening 28 thereby cooling the external walls of
the internal bearings {7 and burning the fuel
spread by the burners 5.

The gas thus heated passes through furnace 4
transmitting its heat to the walls of the boiler
and escaping through exhaust pipe 8.

The walls of the rotating boiler are suitably
ribbed, in order to create a strong draft caused
by their rotation. The furnace terminates with
a curve, which approaches, withcut coming in
contact with it, the profruding fin 28 of the ro-
tating boiler. In this way, the undesirable escape
of hot gas is entirely, or almost completely, elim-
inated.

The entire unit (boiler, turbine body, condenser,
inductor) is put in rotation by the electric motor
1. The vapor, generated in the boiler 8 and super-
heated in channels 9 acts in the turbine {f and
subsequently enters the condenser 20.

The condensate flows along the conical wall
21, hence along the wall 29, which separates the
turbine from the boiler, subsequently passing
through the small openings 30 in the separating
wall of the turbine body. Said condensate re-
turns to the boiler as a result of centrifugal force
passing through tube 31.

Evidently the return of the condensate into the
boiler is opposed by the pressure within the boiler.
In order to render said return possible, even at a
moderate speed of rotation, it is necessary that
such pressure should be relatively low.

Should mercury be used as a working fluid,
it is possible to operate with a very low boiler
pressure for instance 1 absolute atmosphere, cor-
responding to a temperature of about 355° C.
This pressure may be overcome by a very low
speed of rotation. Moreover, the pressure in the
boiler being so low, it is practically not necessary
touse a safety valve for the boiler.

The internal shaft 15 driven by the turbine

wheels |{ rotates swiftly in an opposite direction 3

to the boiler.

The inductor, being keyed to the said shaft, is
made to rotate with it. As already pointed out,
the armature rotates jointly with the boiler.

As a result of reciprocal rotation between the
inductor and the armature, an alternating elec-
trical current is generated, which is conveyed out
to sliding contact 32, by means of conducting ele-
ment 132 air-tightly crossing the wall of the
casing.. 132’-denotes a contact brush.
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A small portion of this electric current is uti~
lized for the motor T while the remainder can
serve for any desired purpose.

Fig. 1 shows an alternator of the inductor type,
in which the rotor consists of two iron cogwheels,
without windings or insulation.

The bearings {T—I8 must work immersed in
vapor, hence at rather high temperatures, with-
out any possibility of supervising their Iubrica-
tion, since they are enclosed within the gas-tight
casing. In order to ensure a continued lubrica-
tion of these bearings, it may be advisable to use
as working' fluid a heavy hydrocarbon, or any
other fluid having lubricating properties.

This invention may be carried out in various
other ways, many of which may be designed by
those skilled in the art on the basis of the above
disclosure, without departing from the spirit and
scope of the invention.

As a special feature, Fig. 2 shows a modified
embodiment in which the condenser is cooled by
water, instead of air, as illustrated in Fig. 1.

As shown in Fig. 2 the cooling water is sup-
plied through the agdjustable cock 87. This water
drops into the rotating circular basin 38, and by
centrifugal forece it is subsequently carried slong
the hollow passage 38 and ejected through cpen-
ings 8% and then gathered on the bottom 4f. If
advisable, the water is conveyed from there by
means of a pump 59 into a radiator 51, where
it is cooled, and then conveyed again to the
adjustable cock 3%, whereby a closed water cir-
cuit is provided.

Furthermore, Figure 2 illustrates an alternator,
the inductor 83 of which is polarized by means
of permanent magnets and which, therefore, has
no windings.

The armature 35 rotates jointly with the cas-
ing, but is placed outside the casing so that it
operates immersed in the air. In order to reduce
the eddy currents which would occur in the iron
wall placed between inductor and armature, this
wall ig interrupted and replaced by a thin wall
of insulating material, or g material which is a
poor cenductor of electricity. Wall 34 is con-
nected with wall 36 in such a manner as to ensure
a gas-tight seal.

Fig. 3 shows a similar device in which, as in
Fig. 2, a thin wall of insulating material 34 is
placed between the inductor and the armature.
In this case, however, the armature approaches
the insulating wall- without coming in contact
with it and it is connected with the fized stand,
and cannot, therefore, rotate.

In this way a reaction couple is cbhtained which
makes the casing rotate in an opbposite direction
to the turbine shaft. Consequently motoer T and
sliding contact 32 may be omitted.

According to another modification shown in
Fig. 4, the driving couple of the turbine shaft
{5 may ke transmitted externally by means of
a magnetic or electro-magnetic coupling. In this
case, the rotor 42 which has a squirrel-cage
winding 82 is keyed on the turbine shaft 18.
The driven shaft 44 is situated on the outside of
the rotating casing and has a bell-shaped ex-
pansion £5, which holds the inductor 48. This
inductor has one or more couples of poles which
are excited by means of windings 47 through
which direct electric current runs. As in Figs.
2 and 3, between the rotor and the inductor an
insulating wail 34 is placed, which is connected
with wall 3% of the rotary casing in such g man-
ner as to provide a gas-tight seal. Should there
be a reciprocal rotation between the rotor and
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the inductor, an alternating electric current is
generated in the squirrel-cage windings 34 which
contrasts said reciprocal rotation. In this man-
ner, the inductor 46 together with the driven
shaft 44 is made to rotate with the driving shaft
i5.

Furthermore, in this case the rotating unit will
revolve as a result of reaction couple, and con-
sequently motor T may be omitted.

The above described electro~magnetic coupling
is described merely by way of example, and it
is to be understood that any other magnstic or
electro-magnetic coupling may also be used.

It will be understood that my invention is not
limited to the specific constructions and details
described above and illustrated in the appended
drawings and may be carried out with various
modifications without departing from the scope
of the invention as defined in the appended
claims.

T claim:

1. An electrical generating system, comprising
a vapor producing boiler, a turbine-body, a tur-
bine shaft, a surface condenser, an alternator,
and a gas-ftight casing within which the vapor
circulates; boiler, turbine-body and condenser
being rotatable jointly with the gas-tight casing
on a common axis in one direction: turbine
wheels and an inductor mounted on a coaxially
arranged shaft rotatable in opposite direction,
and placed internally within said rotatable cas-
ing, without communication with the outside;
circulation of cooling medium in the condenser,
as well as the return of condensate into the boiler
being brought about by means of centrifugal
force caused by rotation of said casing.

2. An electrical generating system, as claimed
in claim 1, in which the entire alternator is
placed within the rotatable casing, the inductor
is fixed to the turbine shaft, the electric current
is conveyed outside by means of insulated wiring
passing in g gas-tight manner through the cas-
ing, and the casing is rotated by means of an
electric motor.

3. An electrical generating system, as claimed
in claim 1, in which the inductor is fixed to the
turbine shaft and is placed within the rotatable
casing which consists, at least partially, of & poor
conductor of electricity, an armature being
placed outside the casing and rotatable with it,
the casing being rotated by an electric motor.

4. An electrical generating system, as claimed
in claim 1, in which the induetor is fixed to the
turbine shaft and is placed within the rotatable
caging which consists, at least partially, of a poor
conductor of electricity; an armature being
placed outside the casing and connected to a
fixed stand to prevent its rotation; the casing
being rotated by the effect of a reactional force.

5. An electrical generating system, as claimed
in claim 1, in which a working fluid having lubri-
cating properties is used.
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6. An electrical generating system, comprising
a vapor producing boiler, a turbine-body, a tur-
bine shaft, a surface condenser, a magnetic cou-
pling, an alternator having a shaft, and a gas-
tight casing within which the vapor circulates;
boiler, turbine-body and condenser being rotata-
ble jointly with the gas-tight casing on a com-
mon axis ih one direction, turbine wheels mounted
on a coaxially arranged shaft, rotatable in the
opposite direction and placed internally within
the rotatable casing; circulation of cooling medi-
um in the condenser, as well as the return of
condensate into the boiler being brought about
by centrifugal force caused by rotation of said
casing; the turbine shaft transmitting its driving
couple by means of a magnetic coupling, to the
shaft of said alternator.

7. An electrical generating system, as claimed
in claim 6, in which a working fliud having lubri-
cating properties is used.

8. A vapor prime mover, comprising a vapor
producing boiler, a turbine-body, a turbine shaft,
a surface condenser and a gas-tight casing with-
in which the vapor circulates; hoiler, turbine-
body and condenser being rotatable jointly with
the gas-tight casing on a common axis, while the
turbine shaft fransmits its driving couple by
means of a magnetic coupling to another shaft
placed outside the casing.
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